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Abstract 
This thesis consists of three chapters examining causes and consequences of 
developed stock markets. Chapter 2 is the first study of long-run evolution of 
investor protection, equity financing and corporate ownership in the U. K. over the 

20th century. It finds that formal regulation only emerged in the second half of the 

century. The Chapter assesses its influence on finance and ownership by comparing 

evolution of firms incorporating at different stages of the century. Regulation had 

little impact on equity issues or dispersion of ownership: even in the absence of 

regulation, there was a large amount of both, primarily associated with mergers. The 

main effect of regulation was on share trading and the market for corporate control. 

Financial development in the UK relied more on informal relations of trust than on 

formal systems of regulation. Evidence includes geographical proximity of 

shareholders to their boards of directors, absence of price discrimination in takeovers 

and retention of directors of targets in merged firms. 

Chapter 3 studies the determinants of mergers and acquisitions around the 

world by focusing on differences in laws and regulation across countries. Chapter 3 

finds that the volume of M&A activity is significantly larger in countries with better 

accounting standards and stronger shareholder protection. The probability of an all- 

cash bid decreases with the level of shareholder protection in the acquirer country. In 

cross-border deals, targets are typically from countries with poorer investor 

protection than their acquirers' countries, suggesting that cross-border deals play a 

governance role by improving the degree of investor protection within target firms. 

Chapter 4 assesses empirically the implications of technological innovations, 

proxied by patent grants, for corporate financing, investment and stock returns. 

Chapter 4 shows that industry patents are associated with more firm-level equity 

issues and reduced leverage. Within industries, however, equity issuers are not 

patent recipients. Subsequently, equity issuers do not increase investment 

expenditures, dividends, or acquisitions, but hold the proceeds of equity issues in 

cash reserves. Finally, patent recipients earn high positive abnormal returns. These 

findings cast doubt on traditional views of innovations as signals of investment 

opportunities or reductions of information asymmetry. The findings suggest that 

technological innovations act as a catalyst for investor sentiment. 
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I. Introduction 

In an open capitalist economy, developed stock markets channel capital to its most 

productive use. Therefore, it is important to understand how do stock markets 
develop, and what are their consequences in terms of financial and real activity. It 

has been established that common law, and particularly legal protection of minority 

shareholders, is associated with more developed stock markets today (La Porta, 

Lopez-de-Silanes, Shleifer and Vishny, 1997), and lower concentration of ownership 

and control (La Porta, Lopez-de-Silanes, Shleifer and Vishny 1998). However, no 

study to date addresses the question as to whether common law and investor 

protection also explain within country, long run evolution of capital markets and 

ownership dispersion. 

Chapter 1 is the first study of long-run evolution of investor protection, equity 
financing and corporate ownership in the U. K. over the 20th century. Formal 

regulation only emerged in the second half of the century. The Chapter assesses its 

influence on finance and ownership by comparing evolution of firms incorporating at 

different stages of the century. Regulation had little impact on equity issues or 

dispersion of ownership: even in the absence of regulation, there was a large amount 

of both, primarily associated with equity issuance in mergers. The main effect of 

regulation was on share trading and the market for corporate control. Financial 

development in the U. K. relied more on informal relations of trust than on formal 

systems of regulation. Preliminary evidence comes from the geographical proximity 

of shareholders to their boards of directors, the absence of price discrimination in 

takeovers and retention of directors of target boards in merged firms. 

Chapter 1 casts doubt on the view that investor protection and enforcement 

are a necessary condition for the development of securities markets. It studies one 

country, the U. K., with very developed financial markets and institutions today. 

Therefore, it does not address what are the mechanisms through which firms in 

countries with less developed institutional systems today can access external finance 

and grow. Chapter 2 examines one specific such mechanism, namely mergers and 

acquisitions. In particular, Chapter 2 studies the determinants of mergers and 
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acquisitions around the world by focusing on differences in laws and regulation 

across countries. Chapter 2 documents that the volume of M&A activity is 

significantly larger in countries with better accounting standards and stronger 

shareholder protection. The probability of an all-cash bid decreases with the level of 

shareholder protection in the acquirer country. In cross-border deals, targets are 

typically from countries with poorer investor protection than their acquirers' 

countries. This result indicates that cross-border deals are one way for firms to opt 

out of a weak governance regime, suggesting that the international market for 

corporate control helps generate convergence in corporate governance regimes across 

countries. 

Developed capital markets are important because they have been 

demonstrated to be associated with increased real activity. For instance, it has been 

established a correlation between developed capital markets and R&D as a proxy for 

growth, innovation and asset tangibility, mostly via reduced access of these firms to 

debt finance. Chapter 3 addresses the question as to whether capital structures are 

associated with more direct measures of technological innovations such as patenting 

activity at the firm and industry level. Chapter 3 assesses empirically the 

implications of technological innovations, proxied by patent grants, for corporate 

financing, investment and stock returns. Chapter 3 shows that industry patents are 

associated with more firm-level equity issues and reduced leverage. Firms in 

industries with more patents issue more equity at a given point in time. Within 

industries, however, equity issuers are not patent recipients themselves. 

Subsequently, equity issuers do not increase investment expenditures, dividends, or 

acquisitions. Rather, firms hold the proceeds of equity issues in cash reserves. 

Finally, patent recipients earn high abnormal returns. These findings cast doubt on 

traditional views of patent grants as signals of investment opportunities or reductions 

of information asymmetry. The findings suggest that technological innovations act 

as a catalyst for investor sentiment. 
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2. Ownership: Evolution and regulation 

2.1. Introduction 

One of the best-established stylised facts about corporate ownership is that 

ownership of large listed companies is dispersed in the U. K. and U. S. and 

concentrated in most other countries. For example, Becht and Mayer (2001) report 
that in more than 50% of European companies there is a single voting block of 

shareholders that commands a majority of shares. In contrast, in the U. K. and U. S. it 

is less than 3%. 

There are two prominent theories of regulation and law that have been 

proposed to explain these differences. The first attributable to Mark Roe (1994) is 

that U. S. legislators responded to a populist agenda in the 1930's by limiting the 

power exercised by large financial conglomerates. This was accomplished by 

introducing legislation that restricted the control rights of large blockholders. The 

second, associated with La Porta, Lopez-de-Silanes, Shleifer and Vishny (1997 and 

1998, LLSV henceforth), argues that concentrated ownership is a response to 

inadequate regulation. According to their view, in the absence of adequate 

protection, investors seek to protect their investments with the direct exercise of 

control through large share blocks. Concentrated ownership is therefore a response 

to deficient investor protection. 

In both these law and finance theories dispersed ownership is associated with 

strong regulation. The difference in ownership concentrations in the U. K. and the 

U. S. on the one hand and Continental Europe on the other can be attributed to weak 

regulation in Continental Europe and strong regulation in the U. K. and U. S. LLSV 

produce data to support this conclusion. They distinguish between the common law 

systems of the U. K. and U. S. and the civil law systems in Continental Europe. They 

show that common law systems have strong minority investor protection and civil 

law systems have weak protection. 

According to the law and finance literature, differences in legal structures are 
deep rooted with a long history. One would therefore expect differences in investor 

protection also to have a long history. But this is not the case, at least for the U. K. At 

the beginning of the century, the U. K. was devoid of anti-director rights provisions 

and protection of small investors. According to LLSV measure of anti-director 

rights, the U. K. only scored one out of a maximum of six between 1900 and 1946 - 
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on a par with Germany in the early 1990s. Even on broader based measures of 
disclosure, liability standards for directors and public enforcement proposed by La 

Porta, Lopez-de-Silanes, and Shleifer (2004, LLS henceforth), investor protection in 

the first three decades of the century was very weak. 

Common law contributed to this: in 1843 there was a landmark case of 

unsuccessful litigation by an injured investor in the U. K. (Foss vs. Harbottle) that 

undermined the rights of minority investors to seek protection through the courts for 

more than a century. This principle was upheld in subsequent cases, and the leading 

British company law academic, Leonard Sealy, observed that, "the courts have made 

it very difficult, and in many cases impossible, for shareholders with grievances - 

sometimes, shareholders who are the victims of very real injustices - to obtain a legal 

remedy. " (Sealy (1984, p. 53)). 

If investor protection at the beginning of the century in the U. K. was on a par 

with Germany today then this raises the question of whether capital markets in the 

U. K. bore closer resemblance to Germany than the U. K. today. The law and finance 

literature would predict that, in the first half of the century, the U. K. would have 

relatively undeveloped financial markets, minority investor abuse and high 

concentrations of ownership. As Cheffms (2002) has noted, unlike in the U. S., there 

was no legislation in the U. K. during the 20th century discouraging concentrations of 

shareholdings in the hands of financial institutions or other investors so that, if any 

law and finance theory is relevant to the U. K., it is the LLSV rather than the Mark 

Roe version. 

A second interesting feature of investor protection in the U. K. is the degree to 

which it was strengthened during the century. By the end of the century, the LLSV 

measure of anti-director rights had increased from one to five out of the maximum of 

six. In addition, there were aspects of investor protection not captured by the LLSV 

index that were introduced from the middle of the century, for example rules 

concerning removal of directors. According to the law and finance literature, we 

would therefore predict a significant increase in the rate of dispersion of ownership 

in the second half of the century. 

We address these questions by looking at the evolution of ownership of 60 

U. K. firms over the twentieth century. Several studies (for example, Berle and 

Means (1932), Florence (1961), Holderness, Kroszner and Sheehan (1999), Lamer 

(1966) and Nyman and Silberston (1978)) report statistics on the ownership of cross- 
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sections of firms in the U. K. and U. S. at different points in time. But no study to 
date has examined how ownership of a panel of firms has evolved over an extended 

period -a hundred years in the case of this study - and to establish what factors have 

contributed to that evolution. 

That is precisely what this Chapter attempts to do. It has been made possible 
by the existence of an unusually rich source of data in the U. K. For more than a 

century, Parliament has required companies to deposit information, including 

accounts and a register of shareholders, at a central depository open to the public. 
From this depository, we select three samples of firms, one from companies 
incorporated around the turn of the century that have been in continuous existence 

since then, a second from firms incorporated at the same time but which are no 

longer in existence today and a third from companies incorporated around 1960 and 

still in existence today. We develop a new methodology to trace their share 

ownership over time and analyze the influence of regulation on this. 

We find that the U. K. had a vibrant capital market at the beginning of the 

century. There were a large number of companies actively traded on stock markets 

around the country. According to Rajan and Zingales (2003), measured by market 

capitalization relative to GDP, the U. K. had the second largest stock market in the 

world, surpassed only by Cuba! 

Furthermore, there was a high level of equity issuance at the beginning of the 

century. The average rate of growth of issued equity in our sample of firms that were 

incorporated around 1900 was 10.8% per annum over the period 1900 to 1940. Most 

of that growth (87%) was associated with equity issued for share exchanges and cash 

raised specifically for acquisitions and mergers. 

Not only was the large amount of equity issuance an indicator of a thriving 

U. K. equity market, but it was also the underlying cause of another striking 

development. Ownership of the sample of U. K. firms incorporated around 1900 was 

rapidly dispersed with the shareholdings of inside directors more than halving over 

the 40 years to 1940. The differences in ownership concentration between the U. K. 

and Continental European countries today are not a recent phenomenon - dispersed 

ownership emerged rapidly in the first half of the 20th century, even in the absence of 

strong investor protection. The most significant cause of this was acquisitions and 

mergers. Shares issued in the process of equity exchanges diluted the ownership 

stakes of existing shareholders. 
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When investor protection was finally strengthened in the second half of the 

century, it had little effect on either equity issuance or rates of ownership dispersion. 

Ownership of well-established companies was already dispersed and rates of 
dispersion of newly incorporated firms, for example of the sample of firms 

incorporated around 1960, were similar to those of firms incorporated at the start of 

the century. 

An obvious question that this raises is how large-scale equity issuance and 

ownership dispersion could have occurred in the absence of investor protection. We 

suggest that trust and informal relations played an important part and we illustrate 

their role in the process of issuing equity for acquisitions and mergers. In principle, 

bidding companies could have acquired targets at low cost by making discriminatory 

offers to selected shareholders and purchasing the minimum shareholding required to 

secure control. This was commonplace in Germany until recently (see Jenkinson and 

Ljungqvist (2001) and Franks and Mayer (2001)). But what was observed in the 

U. K. in the first half of the century was quite different. Offers were made without 

discrimination at equal prices to all shareholders. Directors of target firms played an 

important role in upholding this equal price convention by stating publicly whether 

they intended to tender their own shareholdings at the offer price and making 

recommendations to their shareholders to follow their example. We also provide 

evidence on the importance of proximity of shareholders to boards of directors and 

the promotion of directors of target firms to the boards of merging firms. 

Investor protection was not therefore a necessary condition for the emergence 

of active securities markets in the U. K. in the 20th century. However, its introduction 

was associated with two developments. The first was a greater turnover of 

shareholdings. While rates of dispersion of ownership were similar in the first and 

second halves of the century, rates of turnover of large blocks of shareholdings by 

both insiders and outsiders were markedly higher in the second half. We measure 

this by looking at the composition of the smallest coalition of shareholders required 

to exercise control, and how the composition of that coalition changed over time; 

both of these measures are new and have distinct advantages over traditional metrics 

of ownership concentration. The average annual turnover of coalitions went up by a 

factor of about three between the first and second halves of the century for the 

samples of firms in this study. Stronger investor protection was associated with a 

more liquid market that allowed insiders to sell their shares to outside block holders. 
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This in turn facilitated the rise of the institutional shareholdings that dominated the 

second half of the 20th century. 
The second and even more significant development was the emergence of a 

market in corporate control in the 1950's. The introduction of rules on accounting 
disclosure at the end of the 1940's provided the basis on which acquiring companies 

could for the first time estimate the value of target firms from publicly available 

sources of information. This allowed acquiring firms to bypass the board of directors 

and appeal directly to the target shareholders through a tender offer. This therefore 

upset the prevailing convention mentioned above whereby target directors controlled 

the takeover process and could ensure that all shareholders were offered equal prices 
for their shares. Instead, raiders accumulated blocks of shares at prices that 

discriminated between shareholders. The increase in liquidity and the emergence of 

a market for corporate control in the second half of the century may therefore have 

come at the expense of conventions based on trust. Regulation, in the form for 

example of a takeover code, was then required to substitute for a decline in trust. 

In sum, the world's first common law system was not initially associated with 

strong formal investor protection. In many respects it was exceptionally weak. But 

this did not prevent it from having unusually large or active stock markets. In fact, 

the U. K. stock markets allowed firms to issue substantial amounts of equity to 

acquire and merge with other firms and thereby to set in motion the dispersion that 

distinguishes ownership in the U. K. today from other European countries. The trust 

relationships that we report in the U. K. may have been observed in other forms 

elsewhere. For example, Franks, Mayer and Wagner (2005) record a high level of 

equity finance in Germany in the early decades of the 20th century. They find that 

banks played an important role in the new issue process by holding and voting shares 

at shareholder meetings as custodians of individual investors. 

Section 2.2 discusses the law and finance thesis that we examine in this 

Chapter, the data and the methodology that we employ to test it. Section 2.3 

documents the development of investor protection and securities markets in the U. K. 

in the 20th century. Section 2.4 records the growth of issued equity in our sample of 

firms and how acquisitions contributed to it. Section 2.5 measures concentration of 

ownership of our sample of firms and the rates at which shareholdings were 

dispersed and shareholder coalitions changed at different points in the century. 

Section 2.6 provides preliminary evidence of the role of trust in U. K. capital markets 
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at the beginning of the 20th century as reflected in the proximity of shareholders to 

the firms in which they were invested, the absence of price discrimination in 

takeovers and the promotion of directors and chairmen of target firms to the boards 

of merged firms. Section 2.7 concludes the Chapter. 

2.2. Theory, data and methodology 

2.2.1. Theory 

According to LLSV, common law systems are associated with strong investor 

protection. Investor protection is a necessary condition for flourishing financial 

markets and is required to encourage a wide group of small investors to participate in 

stock markets. Without this, external financing of companies is limited. In the 

absence of strong investor protection in the U. K., there should have been little 

external equity financing in the first half of the 20th century and more in the tougher 

investor protection climate of the second half of the century. As Rossi and Volpin 

(2004) note this should also be reflected in the medium of exchange used in 

acquisitions, with equity exchange offers being more acceptable to target 

shareholders with stronger investor protection in the second half of the century. 

The law and finance literature links investor protection to the avoidance of 

abuse of minority investors. There are numerous forms that such abuse might take 

but one that attracts the attention of regulators is discriminatory pricing between 

large and small investors in major equity transactions. One of the most significant 

equity transactions is the acquisition of one company by another. In the absence of 

strong investor protection, minorities might be abused by being offered lower prices 

for their shares than large investors. Discriminatory pricing in takeovers is still a 

feature of many countries' takeover markets today. We might have expected it to 

feature in the takeover markets of the first half of the twentieth century when 

investor protection in the U. K. was weak. In addition, small investors might be 

expected to suffer in other equity issues if insiders or large outside investors can 

subscribe at below market prices. 

According to LLSV, the threat of abuse discourages minority investors from 

participating in financial markets with poor investor protection. As a consequence, 

share ownership is highly concentrated in low investor protection regimes. Faced 

with weak investor protection at the beginning of the twentieth century, share 

ownership in the U. K. should therefore have been concentrated. This is clearly 

15 



important in considering how the U. K. (and the U. S. ) developed their distinctive 

patterns of dispersed share ownership. In the U. K., this should have been a relatively 

recent phenomenon coinciding with the emergence of strong investor protection in 

the second half of the 20th century, at least as measured by LLSV. Moreover, given 

that investor protection in England at least pre-1948 was on a par with Germany in 

1990, according to the LLSV index, we might expect to observe similar levels of 

concentration of ownership and low rates of dispersion. 

2.2.2. Data 

Since the beginning of the 20th century, all U. K. firms have been required to file 

information at a central depository called Companies House in Cardiff, Wales. This 

is a unique long-run source of data on firms. However, it suffers from one 

deficiency: Companies House retains complete records on all firms that are still in 

existence today but sends information on dead companies to the Public Records 

Office in Kew, Richmond (Surrey). In turn, the Public Records Office has kept 

information on all companies dissolved before 1932, and on a random sample of 

companies dissolved thereafter. We therefore supplemented data from Companies 

House with this second source. 

We collected data for two time periods: companies incorporated around 1900 

and 1960.1900 is the first date for which records on companies are available. 1960 

corresponds to the date by which a regime shift has occurred and many of the 

legislative changes documented in this Chapter are in place. There were 20 firms 

that were incorporated or (re-) incorporated' between 1897 and 1903 and still in 

existence in 2001 and 20 firms that were incorporated between 1958 and 1962 and 

were still in existence in 2001; we have collected data on all of these. To avoid the 

obvious bias that might arise from the greater longevity of the 1900 than the 1960 

sample, we collected a second sample of firms incorporated around 1900 that are no 

longer in existence today. We impose a minimum life of 11 years on the non- 

surviving firms so that we have at least one complete decade of data on each. Panel 

A of Table 2. A1 records that, of the 20 dead companies in the 1900 sample, three 

died before 1940, and 17 subsequently. 

1 An important feature of both sub-samples is that many firms were in existence well before their 

incorporation. For example, Cadbury Schweppes was established in 1783, incorporated in 1886 and 

reincorporated in 1900; REA incorporated in 1889 as Ceylon Tea Plantations and reincorporated in 

1960. 
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To establish the representativeness of our 1900 samples we compared them 

with two benchmarks. The first is the population of firms listed on the London Stock 

Exchange in 1900, as reported in the January issue of the Investors' Monthly 

Manual. 2 Table 2. A2 shows the size of the Stock Exchange in that year. It records 
that there were 1354 firms with a total market capitalization of just over £1 billion. 

Our sample is restricted to five sectors: breweries and distilleries, iron, coal and steel, 

steamship and shipbuilding, mining companies and other commercial and industrial 

companies. Between them, these account for 43% of market capitalization in 1900. 

We exclude in particular utilities (railways, banking and financials) and foreign 

corporations. Since ownership is likely to be more dispersed in relatively safe 

utilities than in other sectors, their exclusion is likely to lead to an under- rather than 

an over-statement of dispersion of ownership. 

Our sample represents 5% of the number of firms listed on the London Stock 

Exchange in 1900 in these five sectors and 3% of market capitalization. There is 

much higher representation in iron, coal and steel (12% by number and 11% by 

market capitalization) and lower representation in breweries and distilleries (0.7% by 

number and 0.1% by market capitalization). We also compare our samples with a 

second benchmark, namely the number of newly listed firms in 1900 as reported in 

the 12 monthly issues of the Investors' Monthly Manual. Our sample represents just 

less than 30% of the number of new listings in the five sectors in 1900 with a higher 

representation of steamship and shipbuilding as well as iron, coal and steel 

companies and a lower representation of mining companies. 

We report results for the 1900 samples of survivors and non-survivors 

separately and for the two together. There are therefore three bases of comparison 

with the 1960 sample in the tables reported below: survivors, non-survivors and the 

combined sample, which provides an average of the two. Which is the most 

appropriate depends on what proportion of the 1960 firms is expected to survive for 

at least a hundred years. If all do then the surviving sample is the most relevant; if 

none do, then the non-surviving sample should be used and if 50% survive then the 

average is the closest benchmark. Since we are not currently in a position to answer 

this question we report results for all samples. 

2 Source of data: http: //icf. som. vale. edu/imm! 
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Company filings (the "annual returns") include information on names, 

addresses of shareholders, the size of their stake, and their occupation (e. g. "director 

of the company", "gentleman", "civil engineer", "spinster"). We collected additional 
information from: (i) new issue prospectuses in the Guildhall Library in London, (ii) 

annual issues of the Stock Exchange Year Book, which lists names of directors and 

the sources of any changes in issued capital, and (iii) official lists of trading of 

securities from the British Library in London. In addition, we consulted the share 

registers, which form part of the company's "annual returns", to provide evidence of 

ownership changes that have taken place on an annual basis. 

From these data, we collect names of directors, their shareholdings (including 

those of their families), the date and amounts of capital issued in acquisitions, new 

share issues raised through public and private placements, and other changes in share 

capital, such as capitalization of reserves. We trace the founding family ownership 

from incorporation until the last family member left the board. We take account of 

name changes across generations, when for example the daughter of a founder 

married. We limit the recording of outside shareholdings to stakes greater than 1% 

of ordinary capital. We use newspaper archives to document evidence of mergers 

and tender offers, trading in shares on provincial Stock Exchanges, especially in the 

early 1900s. We collect share prices pre-1955 from the Daily Official List, published 

by the stock exchanges, and post-1955 from the London Business School share price 

database. Finally, to establish the proximity of shareholders to directors, we compute 

measures of distance of ordinary and preference shareholders from their private 

addresses to the address of the company's headquarters of twenty-six firms in 1910. 

Table 2. A1 in the Appendix lists the names of the companies, their city and date of 

incorporation, the date of their initial public offering (IPO), the stock exchanges on 

which their shares were traded, and their status as of 2001. Table 2. A l records that 

many companies were traded on local stock exchanges prior to a formal IPO. This 

reflects the absence of listing requirements for companies traded on these exchanges 

and the London Stock Exchange (LSE) in the first half of the century. Six out of 22 

formal IPOs in the 1900 sample occurred in anticipation, or just after the introduction 

of more rigorous listing requirements by the LSE in 1947. 
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2.2.3. Methodology 

The approach taken in this Chapter is to test the above theories against long-run 

evidence on the evolution of ownership and control of corporations in the U. K. We 
introduce two new measures of changes in ownership and control based on the work 

of Grossman and Hart (1986) and Hart and Moore (1990). We assume that when 

contracts are incomplete the residual control rights are associated with critical 

ownership thresholds, typically 25,50 or 75%. We record the minimum size and 

composition of coalitions required to pass these thresholds at ten yearly intervals. 

The two new measures are first the rate at which ownership is dispersed, i. e. the 

change in the minimum number of shareholders required to cross the critical 

ownership threshold. The second is the change in the composition or membership of 

this smallest coalition, which we describe as "mutation" of ownership. It is the 

inverse of the stability of the membership of the smallest coalition and measures the 

rate at which the controlling shareholders change. In addition, we report standard 

measures of concentration of ownership, such as size of directors' shareholdings, C3, 

C5 and Herfindahl indices. We report both measures for three groups of investors: 

all shareholders and inside and outside shareholders separately. 

The annual rate of dispersion, d, from year t to t+s is defined as: 
its 

d- y"s 
-1 Y 

where Y is ownership defined as the minimum number of shareholders required to 

pass the threshold of 25%, t is the calendar date and s is the length of the 

measurement interval (10 years in our analysis). 3 We also measure this at a 50% 

threshold. 4 

Mutation of ownership from year t to t+s is defined as: 
J1/s 

M=zt+s Zt 

3 The rate of dispersion, d, for directors and outsiders is 100% if in period t they hold more than 25% 

and in period t+s their holding declines below this threshold. 
4 At first sight, the fact that there is more than one definition of ownership corresponding to different 

values of x appears unsatisfactory. In fact, this is an important characteristic of ownership of a 
corporation as against a personal asset. Different groups have control over different actions - the 25% 

group has control over those issues that are subject to a blocking minority and the 50% group over 
those that are conditional on a simple as against a super-majority. Ownership of a corporation cannot 
be defined independently of the decisions over which control is exercised. 
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where Zt+s/Zt is the proportion of members of the ownership coalition in year t+s who 

were present in year t. 5 

This methodology provides the first measures of ownership based on control. 
Our measures may change when conventional indices of concentration do not, for 

example when the number or composition of owners alters but the size distribution of 

shareholders does not. As an illustration, if a large shareholder with 25% of stock 

sells to another new shareholder then control alters but concentration does not. 
Similarly, cash takeovers change composition but not necessarily concentration. 
Existing measures of size distribution (concentration ratios, Herfindahl indices, Gini 

coefficients etc) cannot capture these changes in composition. 

Concentration may change with or without changes in our measure of 

ownership, depending upon whether size distributions alter around defining 

ownership thresholds. For example, if two shareholders increase their shareholdings 

from 25 to 30% they will change conventional measures of concentration but not our 

measure of ownership. Conversely, if ownership of two shareholders increases from 

24 to 26% there will be a negligible effect on conventional measures but a significant 

effect on our ownership measure given the significance of a 25% threshold. 

Mutation is related to conventional measures of liquidity but it is not the 

same. Share turnover, a conventional measure of liquidity, may occur in the absence 

of changes in controlling shareholders and mutation. Our methodology therefore 

allows conventional measures of liquidity to be disentangled from those that directly 

affect the market for corporate control. 6 

5 One way to think about the relation between dispersion and mutation of ownership is as follows. Let 
the control threshold be defined as x. The control group in period t is the smallest number of 
individuals i=1 to I, such that: 

a11 =x 

where ai, t is shareholding of individual i in period t. 
Let i=1 be the founding family then we can define dilution of their ownership between t and t+1 as: 

,,, 1 Ir I, 

a,,, +, - aß, 1 =- ar, 1+l -Ia;, t+l - ai, t 
i=r, +l i=2 i=2 

The first term is related to dispersion through broadening of the control group and the second to 

mutation of the existing control group. New issues or sales of shares to new and existing shareholders 
can therefore dilute the founding family's ownership. 
6 We could have taken our analysis further and, instead of defining ownership in relation to control 
levels of 25,50 or 75%, considered specific actions, for example powers to replace directors, to veto 
issues of capital etc. Had we done this then ownership would have altered not merely because the size 

and nature of shareholdings had changed but also because of new legal rulings concerning the rights 
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We examine how changes in dispersion and mutation of ownership have been 

affected by investor protection and by equity issued for internal investment and 

acquisitions. We do so by regressing the dispersion and mutation variables on the 

LLSV measure of anti-directors rights at the beginning of the decade and on equity 
issued during the decade. We control for the level of dispersion of ownership at the 

beginning of each decade and, in light of the potential endogeneity of the equity 

issuance measure, we instrument it using firm and time effects and company age. 

We undertake these regressions for the first four decades of our sample of 60 

companies. We examine the robustness of the results to survivorship by repeating 

the regressions on the sub-samples of 1900 survivors and non-survivors. 

The approach taken in this Chapter differs from existing ones that examine 

cross-sections of firms at a particular point in time or in some cases at various times, 

by creating a long-run panel of firms. Our approach has the advantage of allowing 

the evolution of ownership of firms to be traced and the impact of regulatory and 

firm-level factors to be subject to standard panel econometric and statistical tests. It 

also differs from comparisons of cross-sections in so far as it abstracts from entry 

and exit of firms that occur between the dates of cross-sections. This makes the 

approach particularly well suited to establishing how and when current ownership 

patterns emerged. 

of shareholders. For example shareholders had little ownership of the new equity issuing process until 
the 1980 Companies Act conferred pre-emption rights on them 

This is a substantive issue. The endogeneity of laws in relation to ownership documented in 

this paper is not just an empirical observation but also a conceptual one. Ownership is defined by the 

law and cannot be measured independently of it and the law adapts where ownership is perceived to 

be inadequate. Most recently this has been witnessed in relation to the determination of executive 

remuneration and the rights of shareholders over the appointment and replacement of auditors. 
We have, however, chosen not to pursue our definition of ownership to this logical 

conclusion for pragmatic reasons. We wish to demonstrate that even abstracting from legal changes. 

there was a substantial and rapid evolution of ownership from the beginning of the 20`h century. Had 

we chosen to measure ownership in relation to actions not thresholds we would have observed still 

more change reflecting evolving legal parameters as well as shareholding structures. 
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2.3. Capital markets in the U. K. in the 20th century 
In this Section, we describe the development of regulation and the size and structure 
of stock markets in the U. K. during the 20t1) century. 

2.3.1. Investor protection 

There was a marked change in financial regulation and investor protection over the 
20th century. Although limited liability was introduced into the U. K. in the 
Companies Act of 1856, it was not until the landmark case of Salomon v. Salomon in 

1897 that it was made effective. Such was the enhanced protection that it offered 

shareholders in the event of financial failure that many companies, including several 
in our sample, reincorporated after the 1897 ruling and the subsequent Companies 

Act of 1900. 

U. K. common law does not provide minorities with an automatic right of 

protection. A seminal case in the middle of the 19th century (Foss v. Harbottle 

(1843)) had exactly the opposite effect of seriously restricting minority shareholder 

rights for the next hundred years. The judge in the case made two important rulings. 

First, while the plaintiff in the case was an aggrieved shareholder, he found that the 

proper plaintiff in an action of an alleged wrong to a company was the company 

itself, i. e. a majority of the shareholders and not a minority. Secondly, he noted that, 

where a transaction could be made binding by a majority of the shareholders, no 

individual shareholder could sustain an action against the company. In another case, 

Harbert v. Phillips (1883), the judge found that there was no common law right on 

the part of a shareholder to vote by proxy. 

Lord Justice Hoffman (1999) observed that, "the emancipation of minority 

shareholders is a recent event in company law. For most of the twentieth century 

minority shareholders were virtually defenceless, kept in cowed submission by a fire- 

breathing and possibly multiple-headed dragon called Foss vs. Harbottle. Only in 

exceptional cases could they claim protection of the court. " He goes on to say: "A 

statutory remedy was provided for the first time in 1948 but this proved relatively 

ineffectual. It was not until 1980 that Parliament forged the sword which is now 

section 459 of the Companies Act 1985 and which enables the unfairly treated 

minority shareholder to slay the dragon. "7 It was legislation that eventually 

7 Cited in the foreword to Robin Hollington's Minority Shareholders' Rights, 1999, Sweet and 
Maxwell, London. 
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provided minority investors with the protection that common law had for so long 

denied them. 

The lack of minority protection became even more transparent during the 

1920s. It has been argued that one of the advantages of common law systems is their 

ability to adapt to changing economic and social conditions and to promote the 

emergence of efficient legislation through case law (see Coffee (2001) and Beck, 

Demirgüc-Kunt and Levine (2003)). However, this does not appear to have 

promoted minority investor protection in the U. K. In the case of Re Brazilian 

Rubber Plantations [1911] and City Equitable Fire Insurance Company's [1925] the 

courts upheld clauses in the companies' articles of association (i. e. corporate 

charters) that limited directors' liability even in relation to wilful neglect or 

dereliction of duties. 8 The response to these clear deficiencies in investor protection 

was the 1929 Companies Act that rendered such clauses void. The 1929 Act was 

relatively ineffectual, being passed in the midst of a bull market. Subsequently, the 

Cohen Committee on Company Law was set up as a result of a growing concern 

about "dispersion of capital among an increasing number of small shareholders... 

who are, in many cases, too numerous and too widely dispersed to be able to 

organise themselves" (Cohen Committee (1945), para. 7). Its conclusions were the 

basis for the fundamental reforms enshrined in the 1948 Companies Act. The 1948 

Act was a defining piece of legislation: it introduced voting by proxy, provisions for 

shareholders to force an EGM with 10% of the voting equity capital, and special 

resolutions to make it easier for shareholders to remove directors. 

Table 2. A3 in the Appendix documents important changes in law and 

financial markets regulation in the UK in the 20th century. 9 Table 1 uses this 

information to construct indices of investor protection proposed by LLSV and LLS. 

Panel A translates minority protection rules into the LLSV score of anti-director 

rights. Prior to 1948 the score was 1. The Companies Act of 1948 raised the LLSV 

score to 3 by introducing proxy voting and the right of 10% of shareholders to call an 

Extraordinary General Meeting (EGM). The score rose to 5 (out of 6) in the 1980s 

8 In the City Equitable Fire Insurance case the judge went on to say that a director "is not guilty of 

wilful neglect or default unless he knows that he is committing and intends to commit a breach of his 

duty, or is recklessly careless in the sense of not caring whether his act or omission is or is not a 
breach of his duty. " 
9 For sources, see for example, Cairncross (1958 and 1953), Code Holland and Werry (1932), Davies 

(1979), Franks, Mayer and Renneboog (2001), Michie (1999), Morgan and Thomas (1962), Paish 

(1951), Sargant Florence (1947) and Schwabe and Branson (1913). 
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with the addition of pre-emption rights in 1980 and protection for oppressed 
minorities in 19ß5.1o 

Table 2.1 - Key developments in the regulation of U. K. capital markets Panel A of the table reports the evolution over time of the anti-director rights index defined by La 
Porta, Lopez-de-Silanes, Shleifer and Vishny (1998). "The index is formed by adding I when: (1) the 
country allows shareholders to mail their proxy vote to the firm; (2) shareholders are not required to 
deposit their shares prior to the General Shareholders' Meeting; (3) cumulative voting or proportional 
representation of minorities in the board of directors is allowed; (4) an oppressed minorities 
mechanism is in place; (5) the minimum percentage of share capital that entitles a shareholder to call for an Extraordinary Shareholders' Meeting is less than or equal to 10 percent (the sample median); or 
(6) shareholders have preemptive rights that can only be waived by a shareholders' vote. The index 
ranges from 0 to 6. " (LLSV (1998) page 1123). Panels B, C and D report the evolution of the new La 
Porta, Lopez-de-Silanes and Shleifer (2004) indices of disclosure requirements, liability standards and 
public enforcement. These indices combine information on whether prospectuses had to be issued, 
whether specific categories of information had to be disclosed in the prospectus (i. e. director 
compensation, share ownership, inside ownership, irregular contracts, transactions between related 
parties), liability standards (for the issuer and directors, distributors and accountants), and public 
enforcement (the characteristics of the supervisors of the securities markets, their investigative powers 
and sanctions). 

Panel A- Index of anti-director rights over time using La Porta, Lopez-de-Silanes, Shleifer and 
Vishny's (1998) classification 
Score Period Description of anti director rights provisions 
1 1843 - 1947 Shares cannot be blocked before meeting (always been in place). 
3 1948 - 1979 Proxy by mail allowed and percentage of share capital to call an 

extraordinary shareholders meeting <= 10%, Companies Act 1948, Sections 
136 and 132, respectively. 

4 1980 - 1984 Preemptive Rights to new issues, Companies Act 1980 Section 17. 
5 1985 - today Oppressed minorities, Section 459 of Companies Act 1985. 

Panel B- Index of disclosure requirements over time using La Porta, Lopez-de-Silanes and Shleifer 
(2004) classification 
Score Period Description of disclosure requirements 
0 1843 - 1928 A prospectus is not required, by law, by the London Stock Exchange or 

Provincial Stock Exchanges. Shares can be traded and capital can be raised 
informally (i. e. without a prospectus), provided the issuer files a statement 
with the registrar. Section 1 of Companies Act 1907, and Section 4 of 
Companies Act 1900. 

0.667 1929 - 1966 A prospectus is required by Section 35 of the Companies Act 1929. In the 
prospectus, the issuer has to disclose the compensation, inside ownership of 
each director, as well as all material contracts made by the issuer outside the 
course of the business, and all transactions in which related parties have, or 
will have, an interest. 4`h Schedule of the Companies Act 1929. 

0.833 1967 - today Requirement of disclosure of the name and ownership stake of each 
shareholder who, directly or indirectly, controls ten percent or more of the 
issuer's voting securities. Section 33 of Companies Act 1967. 

10 Inevitably, LLSV's measure is incomplete as a scorecard of investor rights. For example, in 1967 

and thereafter, statutory provisions were introduced for a minority of 25% of shareholders to block 

particular merger transactions (Table 2. A3) and waive pre-emption rights. Still more significantly, the 
City Code on Takeovers and Mergers introduced provisions in 1967 for a mandatory bid when an 
acquirer has 30% or more of the target's shares, and an equal price rule in takeovers that effectively 
prevented discriminatory pricing and limited the formation of large blocks. 
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Panel C- Index of liability standards over time using La Porta, Lopez-de-Silanes and Shleifer's 
(2004) classification 

Score Period Description of liability standards 
0 1889 - 1928 Rule in Derry vs. Peek 1889 stated that fraud had to be demonstrated. 

Section 3 of the Directors' Liability Act 1890 shifted the burden of proof 
onto directors. Directors' Liability Act of 1907 and the Companies Act did 
not require issue of prospectus if registration of some prospectus 
information occurred. Also directors were immune from a lawsuit for 
practical purposes if the articles of association included provisions excusing 
negligence- LQR, January 1935: "The 1929 Act also stopped or rendered 
useless another practice which for some years rendered the directors of a 
company practically immune from liability to compensate their 
shareholders for losses caused or contributed to by the negligence of the 
directors. " 

0.333 1929 - 1947 Section 35(3) of the 1929 Companies Act required a prospectus and 
demonstration that the investor relied on the prospectus but made 
negligence sufficient for director liability. Directors could no longer 
exclude negligence from the articles of association. 

0.667 1948 -today Section 44 of the 1948 Companies Act made directors liable for untrue 
statements even if they were not negligent. 

Panel D- Index of public enforcement over time using La Porta, Lopez-de-Silanes and Shleifer's 
(2004) classification 
Score Period Description of public enforcement provisions 
0 1843 - 1985 No public enforcement body exists. Financial frauds handled by the police 

fraud department. 
0.745 1986 - today Financial Services Act creates Self Regulatory Organizations, later 

centralized into the Financial Services Authority. 

The LLS measures of private and public enforcement paint a similar picture. 

Panels B, C and D of Table 2.1 record the average indices of disclosure, liability 

standards and public enforcement; the separate components are reported in Table 

2. A4 of the Appendix. LLS's preferred composite index of private enforcement, the 

simple arithmetic average of disclosure and liability standards, is zero in 1900,0.5 in 

1929,0.67 in 1948 and 0.75 in 1967 and thereafter. On this basis, private 

enforcement was very weak at the beginning of the century and progressively 

strengthened from 1929. The public enforcement index is zero until the 1986 

Financial Services Act. 

Turning to disclosure rules described in detail in Table 2.1, in the first half of 

the century, principles of caveat emptor were deeply embedded as captured in this 

statement by the Greene Committee (1925): "The careless speculator who is willing 

to accept at their face value statements which are obviously insufficient and 

unsatisfactory cannot justly expect special protection when that would involve a 

serious and unwarranted interference with the honest person" (sec. 59). In 1929, a 

Companies Act required firms to keep both a profit and loss account and balance 
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sheet and both had to be made available to the public at Companies House. In 1939, 

there was legislation requiring directors to disclose contractual interests in their 
firms. But accounting disclosure in the first half of the century was guided by such 

views as those expressed by the Greene Committee in 1925: "We think it most 

undesirable to lay down hard and fast rules as to the form which a balance sheet 

should take... The matter of accounts is one in which we are satisfied that within 

reasonable limits companies should be left a free hand" (sec. 69). The 1948 

Companies Act introduced disclosure rules for prospectuses and specific penalties 
for non-disclosure, detailed provisions regarding the content and form of both 

balance sheets and profit and loss accounts and a requirement that company accounts 
be prepared on a basis that gives a "true and fair" view of a company's financial 

position, a litmus test of company accounts that has been applied to the present day. 

Table 2. A3 also includes changes to the LSE's listing rules. LSE registered 

market makers (called jobbers) frequently dealt in shares of companies that had not 

passed its listing requirements. This occurred when the shares of a company were 

issued on a provincial exchange, often without a prospectus, and then traded on the 

LSE under special rules referred to as `under a supplementary list'. In 1919 the LSE 

introduced a provision that new share issues had to be accompanied by either a 

prospectus or an advertisement. However, this provision was not effective because 

the information required in the advertisements was limited and securities could be 

traded on the supplementary list of the LSE without fulfilling its disclosure 

requirements (see Michie (1999) pp 265-6). From 1947, the distinction between the 

official and supplementary lists was abolished and all companies were required to 

satisfy the LSE's listing rules, including an obligation to produce a ten years profit 

record and to have the support of two registered jobbers (i. e. market makers). The 

listing rules had an important effect on the equity issuance process and reinforce the 

view that there was a discrete change in investor protection at the end of the 1940's. 

In many respects, 1948 was a defining date for minority investor protection. 

The anti-directors index rose from 1 to 3, the liability standards index rose from 0.33 

to 0.67 and the LSE strengthened listing rules. In choosing 1948 over other years, 

1929 or the 1980s when there were other changes in the LLSV and LLS scores, we 

place considerable importance on the significant tightening of the LSE's listing rules 

in 1947. Moreover, while many disclosure requirements relating to P&L accounts 

and balance sheets had been introduced earlier in the century, it was only with the 
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detailed stipulation of their content and the requirement that they provided a "true 

and fair" view that they became a reliable source of information. For example, 
Roberts (1993) notes that until 1948 there was insufficient information on which 
predators could launch acquisitions without the co-operation of managers of the 
target firm. It is therefore no coincidence that with the passing of the 1948 
Companies Act, Charles Clore was able to bypass the board of Sears Ltd and initiate 

the first hostile tender offer in the U. K. in 1953.11 

It is not just relative to the second half of the 20th century that investor 

protection in the first half was weak. It was also weak relative to what we now 

regard as weak investor protection systems elsewhere in the world. The U. K. 's score 

of one on the LLSV measure for anti-director rights in the first half of the century is 

on a par with Germany's in the 1990s as reported by LLSV. 12 Furthermore, there are 

several features of investor protection that have been present in Germany throughout 

the twentieth century that were not and never have been present in the U. K. There 

has been an extensive system of non-executive oversight of corporate activities in 

Germany since the company law of 1884 required a separation of supervisory, i. e. 

non-executive, from management boards. A solution to the collective action problem 

that minority investors face in voting shares existed for much of the 20th century in 

Germany through proxy voting by banks13, and minorities frequently enforce their 

rights through the courts in Germany (see, for example, Franks and Mayer (1998)), 

in a way in which they rarely do even today in the U. K. 

Common law was not therefore a sufficient condition for strong investor 

protection in the U. K. by today's standards. The comparison of the U. K. in the first 

half of the century with Germany today raises the question of how two countries with 

similarly weak investor protection could produce such different capital markets. It 

casts doubt on whether formal investor protection can provide an adequate 

explanation. 

11 Roberts (1992) states that "Clore launched his attack on being informed by a partner in the estates 
agent Healey & Baker that Sears' balance sheet under-estimated the real estate value of the firm's 900 
high street stores by £10 million" (page 186). 
12 The score of I for Germany reflects the provision of a 5% threshold for calling an EGM introduced 

by statute in 1965 (Aktiengesetz, Section 122). 
13 Nibler (1996) reports that in 1991 three German banks controlled almost 30% of the voting rights of 
38 of the largest publicly quoted companies through proxy votes. 
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2.3.2. Size and structure of U. K. stock markets 
Rajan and Zingales (2003) examine the importance of stock markets around the 

world. They report the ratio of aggregate market value of equity of domestic 

companies to GDP for 26 countries between 1913 and 1999, at approximately ten- 

year intervals. Using their criterion, the U. K. has a stock market that ranks in first or 

second place in six of the nine decades and in the top five for the remaining three 

decades. The ratio of market capitalization to GDP in the UK was 2.42 in 1900 and 
2.25 in 1999. 

There is other evidence consistent with Rajan and Zingales' (2003) picture of 

a flourishing U. K. stock market during the century. Michie (1999) records an 

increase in the number of listed companies from 200 in 1853 to "many thousands" in 

1914. Hart and Prais (1956) provide more precise estimates on industrial companies: 

they record 60 listed companies in 1885,571 in 1907 and 1,712 in 1939. By number 

of listed companies, the most significant decline in the size of the London Stock 

Exchange has occurred in the last forty years with 4,409 listed companies in 1963 

falling to 1,90414 in 2000. 

One striking feature of stock exchanges in the U. K. in the first half of the 

twentieth century was the importance of regional exchanges. Today there are just 

two exchanges in the U. K. but in the first half of the century there were 18 provincial 

stock exchanges, which collectively were as large as the London Stock Exchange. 15 

According to Phillips' Investors Manual of 1885, `the provincial exchanges are of 

almost greater importance in relation to home securities than London'. Thomas 

(1973) states that: "the number of commercial and industrial companies quoted in the 

Manchester stock exchange list increased from 70 in 1885 to nearly 220 in 1906. 

Most of these were small companies with capitals ranging from £50,000 to 

£200,000" and "by the mid 1880s Sheffield, along with Oldham, was one of the two 

most important centres of joint stock in the country, with 44 companies, with a paid 

up capital of £12 million. " (pages 133 and 124). Table 2. A2 shows that at the end of 

1899 only 46.6% of English quoted companies were listed on just the London Stock 

Exchange. 

14 Excluding AIM where there are about another 800 small listed companies. 
15 The four largest in order of size were Manchester, Sheffield, Newcastle and Cardiff. Interestingly, 

the reopening of the Birmingham Stock Exchange has recently been proposed by a government 

agency as "a means of stimulating local economic growth" (Financial Times, 26 August 2003, p. 4) 
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Provincial stock markets played an important role in promoting new issues. 
Writing in 1921 on new shares issues, Lavington notes that "local knowledge on the 

part of the investor both of the business reputation of the vendor and the prospects of 
his undertaking would do a good deal to eliminate dishonest promotion and ensure 
that securities were sold at fair prices fairly near their investment values. " 

Concentrating ownership among local investors was recognized as a method of 

reducing information problems as well as fraud. Lavington (1921) cites the views of 

one broker: "the securities are rarely sold by means of a prospectus and are not 

underwritten, they are placed by private negotiation among local people who 

understand the [cotton] trade" (p. 280). 

The Birmingham exchange was important for cycle and rubber tube stocks, 
Sheffield for iron, coal and steel and Bradford for wool. Securities were traded in the 

city in which most investors resided. For example, shareholders in Manchester were 

anxious that the shares of the Patent Nut and Bolt Co. of Birmingham should be 

listed in Manchester where most of the shareholders lived (see Thomas (1973), p. 

118). The reason was that proximity between brokers and directors was thought to 

create better-informed markets. 

Based on these observations, we formulate an alternative to the law and 

finance thesis namely that it was informal relations of trust between investors and 

firms rather than formal systems of regulation that allowed equity markets to flourish 

and ownership to become dispersed in the U. K. in the first half of the 20th century. 

2.4. Equity financing 

In this section we record growth in equity capital of our samples of firms and the use 

to which the finance is put. 

Companies in our samples issued three classes of securities: ordinary shares, 

preference shares and debentures. Ordinary shares accounted for just less than 60% 

of issued securities in both 1920 and 1930 by face value. There was only one class 

of ordinary shares and, unlike Continental European companies, a complete absence 

of dual class shares with differential voting rights. 16 The absence of dual class shares 

was by choice rather than by law - the U. K. has never had regulation prohibiting 

16 Florence (1953) refers to the existence of shares with differential voting rights in his sample of 

companies. Evidence on capital structure in our sample strongly suggests that these are primarily 

associated with preference shares. However, dual class shares did emerge in the U. K. after 1948 (see 

Franks, Mayer and Rossi (2005)) in response to the emergence of a market for corporate control. 
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dual class shares. However, widespread use was made of preference shares, around 
30% of issued securities in our sample. In fact, several companies had more than one 
type of preference share. These shares in general do not carry voting rights and in 

return receive a preferential dividend. The remaining 10% of securities were 
debentures. 

Table 2.2 - Annual growth in total equity capital 
This table reports annual growth in total ordinary equity capital in the sample firms, and its use in 
financing acquisitions and internal investment. Total ordinary equity is the number of issued ordinary 
shares. Growth in total ordinary equity is normalized to exclude the influence of capitalization of 
reserves. Acquisitions are classified as being purchased with shares or cash raised from equity issues 
based upon the public announcement or prospectus. Equity issued for purposes other than acquisition 
is disaggregated into equity offerings to existing shareholders and offers to new subscribers, including 
IPOs. Panel A refers to the complete 1900 sample, Panel B to the 1960 sample and Panel C reports t- 
statistics of differences in means between the two samples (1960 sample minus 1900 sample); the 
comparison is with the first four decades of each sample. Panels D and E report t-statistics of 
differences of the 1960 sample with the surviving and non-surviving companies in the 1900 sample, 
respectively. Superscript letters a, b, c indicate significance at 1,5 and 10 percent levels, respectively. 

Panel A: Annual growth in total ordinary capital and the factors contributing to this, 1900 sample 
Annual growth in total ordinary capital (%) Use of equity issues (%) 

Acquisitions made with: Internal investment: 
Mean Median N. Obs. From existing From new Shares Cash 

shareholders shareholders 
1900-1910 35.57 2.17 40 97.73 0.00 0.17 2.10 
1910-1920 2.31 0.00 38 25.86 11.21 62.93 0.00 
1920-1930 1.56 0.00 37 44.87 8.33 38.46 8.33 
1930-1940 1.00 0.00 33 16.00 20.00 64.00 0.00 
1940-1950 0.95 0.00 31 1.02 0.00 78.57 20.41 
1950-1960 3.07 0.00 25 22.80 16.61 60.59 0.00 
1960-1970 4.99 1.83 23 31.08 0.00 34.36 34.56 
1970-1980 2.23 2.60 22 16.14 14.80 69.06 0.00 
1980-1990 3.61 1.84 22 24.31 0.00 57.46 18.23 
1990-2000 3.56 2.27 20 12.92 4.78 69.66 12.64 
Mean 10.60 68.27 2.72 22.38 6.64 

Panel B: Annual growth in total ordinary capital and the factors contributing to this, 1960 sample 
Annual growth in total ordinary cap ital (%) Use of equity issues (%) 

Acquisitions made with: Internal investment: 
Mean Median N . Obs. From existing From new Shares Cash 

shareholders shareholders 
1960-1970 85.67 44.47 20 43.23 23.27 12.51 20.99 
1970-1980 3.31 1.63 20 43.66 5.14 22.09 29.11 
1980-1990 4.08 0.00 20 53.04 7.48 29.47 10.01 
1990-2000 2.87 0.00 20 12.34 4.60 18.87 64.19 
Mean 22.14 42.83 21.22 13.91 22.04 
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Panel C: 1960 vs. 1900 (complete sample) - Tests of means (t-statistics 
First decade Second decade Third decade Fourth decade Overall 

Growth 2.296 0.63 1.33 1.65 1.99, 
Shares Acquisitions 0.48 1.69' 1.18 0.73 0.46 
Cash Acquisitions 1.61 -0.15 0.08 -0.25 1.52 
Internal Investment I. 74` -0.06 1.31 1.75° 1.75` 

Panel D: 1960 vs. 1900 (survivors only) - Tests of means (t-statistics) 
First decade Second decade Third decade Fourth decade Overall 

Growth 1.36 -0.36 0.66 0.84 1.22 
Shares Acquisitions -0.38 0.87 0.62 0.26 -0.26 
Cash Acquisitions 1.13 -0.56 1.00 -0.57 1.10 
Internal Investment 1.93c -0.71 0.41 1.04 1.85c 

Panel E: 1960 vs. 1900 (non-survivors only) - Tests of means (t-statistics 
First decade Second decade Third decade Fourth decade Overall 

Growth 2.36b 2.80a 1.31 1.98 2.00b 
Shares Acquisitions 1.48 2.30b 1.16 1.04 1.36 
Cash Acquisitions 1.13 1.24 -0.45 0.80 1.05 
Internal Investment 0.93 1.64 1.91° 1.94° 0.97 

Table 2.2 describes the growth of issued ordinary equity of the 1900 sample 

in Panel A and of the 1960 sample in Panel B. The mean annual growth of issued 

equity was 10.6% over a hundred years for the 1900 sample and 22.1% for the 1960 

sample over the remaining 40 years of the century. The mean growth rate in the first 

forty years of the 1900 sample was 10.8%. In both samples, much of the growth is 

concentrated in the first decade. 

The last four columns of Panel A record the percentage of equity issued for 

acquisition and internal investment. Acquisitions are broken down into those that 

used cash and equity as the medium of exchange. In a cash acquisition, equity is 

issued for cash in advance of the transaction with the stated intention of acquiring 

another firm while, in an equity offer, the acquiring company's shares are exchanged 

for those of the target at the time of the transaction. 17 Equity issued for internal 

investment is disaggregated into issues made to existing and new shareholders. 

Panel A shows that in the first decade of the 1900 sample, equity was issued 

virtually exclusively for acquisitions. There was little or no equity issued for 

internal investment. During the century as a whole, cash and equity acquisitions 

together accounted for 71 % of equity issued by the 1900 sample and 64% by the 

1960 sample. 

17 Cash acquisitions financed from debt and cash reserves are not shown. 
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A majority of the equity issued for acquisitions was associated with equity 
exchanges rather than cash purchases. This is particularly pronounced in the 1900 

sample. A higher percentage of equity was used to finance internal investment in the 
1960 than the 1900 sample, particularly in the first decade after incorporation. 

Panel C reports the statistical significance of the differences between Panels 

A and B in the first four decades after incorporation. The first column compares 
1960-70 with 1900-10, the second 1970-80 with 1910-20 etc. The rows report t- 

statistics for differences in total growth, growth attributable to share acquisitions, 

cash acquisitions, and financing of internal investment. In panels D and E, the 1960 

sample is compared with the 1900 survivors and non-survivors. 

Row 1 of Panel C shows that growth rates of issued equity are significantly 
higher at the 5% level in the 1960 sample than in the complete 1900 sample. This is 

particularly pronounced in the first decade after incorporation and is entirely 

associated with the 1900 non-survivors (Panel E). There is no significant difference 

in the comparison of the 1960 sample with the 1900 survivors (Panel D). Rows 2 to 

4 show that the difference in growth is associated with equity issued for internal 

investment rather than for acquisitions, particularly in the first and fourth decades 

after incorporation. 18 

In summary, the overwhelming use to which equity issuance was put in the 

first and second half of the century was the financing of acquisitions. Most was used 

in the direct exchange of shares rather than in cash purchases, particularly in the first 

half of the century. Equity issuance for internal investment was slightly greater in 

the second than the first half of the century but modest in both. Rates of growth of 

equity capital are similar in the 1900 and the 1960 sample and differences are 

restricted to comparisons of the 1960 sample with the sample of non-surviving 1900 

firms. 

The significance of acquisitions in our samples is consistent with Hannah's 

(1976) observations of a large amount of takeover activity in the U. K. during the 20th 

century, particularly in three merger waves during the first half of the century, 

around 1900,1920 and 1930, and with Meeks and Whittington (1975) statements on 

the importance of equity in the takeover process: "in 1964-9, the giant (or mature) 

corporations ... typically financed almost 70% of their growth by new issues; and 

18 These results continue to hold when the three companies in the 1900 sample that died within 40 

years of incorporation are excluded. 
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even the rest of the sector financed more than half (56%) of their growth through the 
capital market in this period. . . more than half of these external funds were raised in 
the course of share for share exchanges on the acquisition of new subsidiaries" (p. 
832). 

One example of this is GKN, a company that was involved in a particularly 
large amount of acquisition activity in the 1920s. First, the company acquired John 

Lysaght Limited of Bristol (quoted in Bristol and London) in one of the largest 

tender offers of the decade. GKN then undertook two other major tender offers in 

November 1923, acquiring D Davis and Sons and Consolidated Cambrian of Cardiff. 

In both cases 96% of the outstanding ordinary shares were exchanged. As a 

consequence of these acquisitions, there was a huge increase in the number of 

shareholders: GKN had about 1,000 shareholders before 1920 and more than 20,000 

in 1924. 

The results provide little support for the importance of investor protection to 

external financing. There was a great deal of equity issuance in the first as well as 

the second half of the century in the absence of investor protection. Acquisitions 

were a primary use of new equity throughout. There is some evidence of more 

equity issuance to fund internal investment in the second half of the century but only 

when the 1960 sample of firms is compared with a sample of non-surviving firms in 

the first half. Furthermore extending the law and finance thesis to takeovers, 

improved investor protection should have encouraged target shareholders to accept 

equity as the medium of exchange in acquisitions in the second half of the century 

(see Rossi and Volpin 2004 for a discussion of this). That is not what is observed 

here; on the contrary, exchanges of shares accounted for a higher proportion of 

acquisitions in the first than in the second half of the century. 

2.5. Dynamics of ownership through the century 

In this Section we examine the evolution of ownership of our samples of firms over 

the 20th century. We begin in Section 2.5.1 by looking at concentration and the 

nature of share ownership. In Section 2.5.2 we examine the rate at which share 

ownership is dispersed and the rate of mutation of the controlling group of 

shareholders. In Section 2.5.3 we report the results of panel regressions on the 

determinants of dispersion and mutation of ownership. 
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2.5.1. Concentration and nature of share ownership 
We report two sets of statistics on the concentration and nature of share ownership. 
The first records the minimum number of shareholders required to reach critical 
ownership thresholds and the second the (more conventional) total shareholdings 
owned by the largest shareholders. 

Table 2.3 documents the smallest ownership coalition (including both 
insiders and outsiders) that passes a combined threshold of 25% at different stages 
during the century. Table 2. A5 reproduces the same statistics for a 50% threshold. It 

records very similar results to Table 2.3. The remainder of the discussion will focus 

on the 25% threshold, since other measures cannot be reproduced for the higher 

threshold. 19 

Panel A of Table 2.3 refers to the complete 1900 sample and Panel B to the 
1960 sample. The variable "all shareholders" is the size of the smallest coalition of 
directors and outsiders combined that is required to pass a 25% cash-flow threshold. 

The mean minimum size of the coalition rises from just above 2 in 1900 to about 7 in 

1910 to 10 in 1930, peaking at 58 in 1980. Median dispersion is lower reflecting the 

skewed nature of the distribution, a small number of firms having high levels of 
dispersion. 

The remaining columns refer to the minimum average size of coalitions of 
directors and outsiders, respectively, which individually cross the 25% threshold. To 

illustrate, in 1900 directors could on their own cross the 25% threshold in 39 of the 

40 companies and on average it took 1.77 directors to do this. In the same year, in 

only 10 companies could outsiders on their own cross the 25% threshold and it took 

on average 15.40 shareholders; in the remaining 30 no such coalition could be 

formed from outsiders alone. By 1920 this position had been reversed. There were 

then more companies in which outsiders could cross the 25% threshold than insiders, 

27 as against 26. By the end of the century there were just 3 companies in which 

directors could on their own cross the threshold compared with 19 for outsiders out 

of the 20 survivors. 

19 Our measures of dispersion refer to ownership at the first tier only. Since large blocks of shares are 
frequently held by institutions on behalf of other investors, ultimate shareholdings will in general be 

more dispersed. However, measurement of dispersion at the first tier may be justified by the fact that 
it captures concentration of control rather than cash flow rights better than that at higher tiers. 
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Table 2.3 - Evolution of ownership 
This table reports the evolution of ownership over time for our sample. Ownership is defined as the 
minimum number of shareholders necessary to pass a threshold of 25% of cash flow rights, and is 
computed for all shareholders, for directors alone, and for outsiders, respectively. Frequency is the 
number of companies in which directors and outsiders pass the 25% threshold alone. Panel A refers to 
the complete 1900 sample, Panel B to the 1960 sample and Panel C to t-statistics of differences in 
means between the two samples (1960 minus 1900). Panels D and E report t-statistics of differences 
of the 1960 sample from the surviving and non-surviving companies in the 1900 sample, respectively. 
Superscript letters a, b, c indicate significance at 1,5 and 10 percent levels, respectively. 

Panel A: Evolution of ownership - complete 1900 sample 

All shareholders Directors Outsiders 

Mean Median Mean Frequency Mean Frequency N. Obs. 

1900 2.35 1.00 1.77 39 15.40 10 40 

1910 6.93 1.50 2.80 30 19.15 26 40 

1920 9.92 2.00 1.96 26 23.93 27 37 

1930 14.78 3.50 2.24 21 28.93 28 36 

1940 14.84 5.00 2.00 13 22.00 23 32 

1950 21.13 7.00 3.17 12 27.25 24 30 

1960 24.83 10.00 4.00 8 31.65 20 24 

1970 51.95 11.00 3.00 8 57.57 21 23 

1980 57.86 8.00 1.80 5 61.24 21 22 

1990 45.76 4.00 2.00 2 48.33 21 21 

2000 48.45 3.00 1.67 3 53.58 19 20 

Mean 22.49 2.33 35.12 

Panel B: Evolution of ownership -1960 sample 

All shareholders Directors Outsiders 

Mean Median Mean Frequency Mean Frequency N. Obs. 

1960 1.10 1.00 1.10 20 0.00 0 20 

1970 23.55 2.00 1.23 13 23.25 16 20 

1980 15.05 1.00 2.08 13 20.12 17 20 

1990 10.10 4.50 1.50 8 10.90 20 20 

2000 3.85 3.00 1.40 5 5.25 20 20 

Mean 9.09 1.42 14.40 

Panel C: 1960 vs. 1900 (complete samp le) - Tests o f means (t-statistics) 

1960 vs. 1900 1970 vs. 1910 1980 vs. 1920 1990 vs. 1930 2000 vs. 1940 Overall 

All shareholders -1.29 0.95 0.50 -0.60 -1.59 -0.10 

Panel D: 1960 vs. 1900 (survivors only) - Tests of means (t-statistics) 

1960 vs. 1900 1970 vs. 1910 1980 vs. 1920 1990 vs. 1930 2000 vs. 1940 Overall 

All shareholders --1.53 0.55 0.23 -0.55 -2.04b -0.23 
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Panel E: 1960 vs. 1900 (non-survivors only) - Tests of means (t-statistics) 

1960 vs. 1900 1970 vs. 1910 1980 vs. 1920 1990 vs. 1930 2000 vs. 1940 Overall 
All shareholders -1.64 0.83 0.52 -0.50 -1.29 0.08 

We therefore observe steadily increasing dispersion of ownership through the 

century with outsiders progressively replacing insiders as the dominant shareholders. 
In 1900 it took 15 outsiders on average whereas by 1980 it took over 60. In contrast, 

while there were progressively fewer companies in which directors could pass the 

threshold, the number of directors it took to do so remained fairly constant at 
between 1 and 3. The sample therefore bifurcates between those firms where insider 

ownership is being diluted and outsiders are progressively replacing them and a 
declining minority in which a small number of insiders continue to dominate. 

Panel A also reveals another feature and that is a reversal of dispersion in the 

last two decades of the century. The mean number of shareholders in the 1900 

sample required to pass the 25% threshold declined from 57.9 to 48.4 between 1980 

and 2000 and the median from 8 to 3. The cause of this was the rise of institutional 

shareholdings that continued the transfer of ownership from insiders to outsiders and 

raised the concentration of outside shareholders. For example, the average size of 

share blocks held by financial institutions in the 1900 sample rose from 6.5% in 1980 

to 12.8% in 2000. 

In Panel B, the 1960 sample shows a similar pattern to the 1900 sample: the 

number of companies where directors can form a coalition steadily falls over the 40 

years, while the number of companies with outsider coalitions rises sharply. 

However, the size of the coalition is generally lower for the 1960 than the 1900 

sample, implying greater concentration in the 1960 sample. 

In 1940 a coalition of about 15 shareholders is required to pass the 25% 

threshold compared with only about 4 for the 1960 sample in 2000. For directors in 

1940, there are 13 cases where a coalition of 25% or more could be formed 

compared with only 5 cases in 2000. But the main difference is in the number of 

outside shareholders required to reach the 25% threshold. In 1940 on average 22 

shareholders were required whereas in 2000 only just over 5. While there is 

therefore substitution of outside for director ownership in the 1960 as in the 1900 

sample, concentration of outside and overall ownership remains higher in the 1960 

sample. 
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In Panels C, D and E we report t-statistics comparing the size of the coalition 
in the 1960 sample with the full 1900 sample, the survivors in the 1900 sample only 

and the non-survivors, respectively. The only year in which there are significant 
differences is 2000 versus 1940 in the survivors' sample in Panel D. The size of the 

coalition is then significantly smaller in the 1960 sample at the 5% level. 

In Table 2. A5, we repeat the analysis for a 50% instead of a 25% ownership 

threshold. The overall picture is very similar: a smaller coalition of all and, in 

particular, outside shareholders is required to cross this higher threshold in the 1960 

sample than in the 1900 sample. For example, on average only 15 shareholders are 

needed to form a coalition in 2000 for the 1960 sample compared with about 37 in 

1940 for the 1900 sample. 

The main result to emerge thus far is that dispersion of ownership is at least 

as great in the 1900 as in the 1960 sample and possible slightly higher in some years. 

The threshold measures provide a particularly informative description of the control 

that shareholders can exert. However, for completeness, in Table 2.4 we examine 

more conventional measures of ownership concentration used in the literature, 

namely the size of the directors' holdings, the size of the largest three (C3) and five 

(C5) shareholdings, with the C3 measure broken down between insiders and 

outsiders, and a Herfindahl index. 

As observed above in relation to Table 2.3, concentration amongst directors is 

lower in the 1960 than in the 1900 sample (significant at the 5% level overall). 

Further, C3 is higher in 1940 for the 1900 sample than in 2000 for the 1960 sample, 

although the difference is statistically insignificant; this largely reflects different 

patterns of insider ownership (C3i). In contrast, C3o is significantly higher (at the I% 

level) over the first 40 years in the 1960 than in the 1900 sample. Panels D and E 

show that the lower level of concentration of outsiders in the 1960 sample holds in 

comparison with both the 1900 survivor and non-survivor samples. The higher 

concentration of outsiders in the second half of the century reflects the rise of 

institutional investors. 
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Table 2.4 - Alternative measures of ownership concentration This table reports directors' shareholdings, and alternative measures of ownership concentration. The 
measures are C3, the aggregate holdings of the three largest shareholders, C3i, the aggregate holdings 
of the three largest inside shareholders (directors), C3o, the aggregate holdings of the three largest 
outside shareholders, C5, the aggregate holdings of the five largest shareholders, and the Herf ndahl index. Panel A refers to the complete 1900 sample, Panel B refers to the 1960 sample and Panel C 
reports t-statistics of differences in means across the two samples (1960 minus 1900). Panels D and E 
report t-statistics of differences of the 1960 sample with the surviving and non-surviving companies in 
the 1900 sample, respectively. Superscript letters a, b, c indicate significance at 1,5 and 10 percent levels, respectively. 

Panel A: Complete 1900 sample 
Directors C3 C5 Herfindahl N. Obs. 

C3 C3i C3o 
1900 92.76 64.39 62.87 2.81 72.96 0.30827 40 
1910 53.61 52.86 47.85 9.00 60.15 0.24839 40 
1920 49.02 46.30 44.01 6.04 51.33 0.21858 37 
1930 37.42 39.55 34.85 7.77 43.85 0.18591 36 
1940 37.69 40.58 35.13 8.20 44.13 0.22584 32 
1950 27.60 33.83 27.35 9.29 37.88 0.16831 30 
1960 29.85 27.44 21.89 8.68 32.92 0.09678 24 
1970 21.40 26.05 18.90 11.64 30.56 0.08344 23 
1980 18.53 25.95 17.55 11.07 30.04 0.08649 22 
1990 13.23 31.37 11.19 21.49 36.83 0.09853 21 
1900 10.45 30.36 10.39 23.80 35.35 0.06684 20 
Mean 42.40 40.72 33.99 9.73 46.11 0.18115 

Panel B: 1960 sample 
Directors C3 C5 Herfindahl N. Obs. 

C3 C3i C3o 
1960 100.00 92.29 91.97 0.00 93.54 0.53588 20 
1970 46.96 51.84 46.60 10.56 56.72 0.28105 20 
1980 35.27 40.74 30.83 13.42 45.01 0.12425 20 
1990 20.49 33.28 18.78 19.39 39.84 0.07155 20 
2000 14.94 32.64 13.54 24.03 39.94 0.06734 20 
Mean 43.53 50.16 40.34 13.56 55.01 0.21601 

Panel C: 1960 vs. 1900 (complete sample) - Tests of means (t-statistics 
1960 vs. 1900 1970 vs. 1910 1980 vs. 1920 1990 vs. 1930 2000 vs. 1940 Overall 

Directors 1.46 -0.66 -1.42 -1.93` lb -2.01 
C3 3.47a -0.11 -0.64 -0.76 -0.94 0.20 
C3i 3.52a -0.13 -1.44 -1.86 -2.38b -1.15 
C3o -2.07b 0.42 2.96a 4.29a 5.20a 5.01a 
C5 2.70a -0.37 -0.71 -0.48 -0.49 -0.05 
Herfindahl 2.83a 0.36 -1.29 -1.65 -1.97° -0,62 

Panel D: 1960 vs. 1900 (survivors only) - Tests of means (t-statistics) 

1960 vs. 1900 1970 vs. 1910 1980 vs. 1920 1990 vs. 1930 2000 vs. 1940 Overall 

Directors 1.44 -0.67 -1.32 -1.71° -1.88° -1.79° 
C3 2.84a -0.19 -0.80 -0.55 -0.18 0.33 

C31 3.33a -0.28 -1.38 -1.55 -1.71° -0.63 
C3o -2.96a 2.52b 2.85a 4.65a 4.60a 5.50' 

C5 2.70a -0.14 -0.61 -0.15 0.22 0.66 

Herfindahl 1.88` 0.10 -1.25 -1.43 -1.27 -0.24 
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Panel E: 1960 vs. 1900 (non-survivors only) - Tests of means (t-statistics) 
1960 vs. 1900 1970 vs. 1910 1980 vs. 1920 1990 vs. 1930 2000 vs. 1940 Overall 

Directors 1.50 -0.46 -1.19 -1.92 -3.28a -2.41 
C3 3.44a 0.00 -0.30 -0.90 -1.96` -0,01 
C3i 3.07a 0.07 -1.17 -2.01° -3.17a -1,38 
C3o -0.92 -0.62 1.68 2.93a 3.65a 2.99a 
C5 2.156 -0.52 -0.67 -0.86 -1.53 -0,87 
Herfindahl 3.28a 0.52 -1.18 -1.85' -2.88a -0.88 

Comparing changes over time in Panels A and B of Tables 2.3 and 2.4 

illustrates the advantage, referred to above in the methodology section, of the critical 

threshold measures over conventional concentration indices. The decline in the 

concentration indices in Table 2.4 of the 1960 relative to the 1900 sample (Panel B 

relative to Panel A) is faster than the increase in the minimum number of 

shareholders in Table 2.3 of the 1960 relative to the 1900 sample. This is 

associated with a switch from inside to outside ownership, which became more rapid 

as the century progressed. As institutional ownership increased, outside ownership 

became more concentrated. There were therefore differences between the two 

samples in the change in concentration indices without corresponding differences in 

the change in the critical number of controlling shareholders. 

Table 2.5 reports the factors contributing to changes in directors' 

shareholdings. To illustrate our calculations, consider the decade between 1900 and 

1910. Table 2.4 shows that directors' ownership declined by 39.15% from 92.76% 

in 1900 to 53.61% in 1910 (see Panel A of Table 2.4). Table 2.5 records that 39.06% 

of this decrease, referred to as `impact', is associated with acquisitions. The 25 stock 

acquisitions between 1900 and 1910 therefore account for a decrease in directors' 

ownership of 15.34% (i. e. 39.15 x 39.06%). Similar computations for the 1960 

sample show that the 27 acquisitions during the decade 1960-70 account for a 

decrease of 28.92% in directors' ownership. 20 

20 Note that the various factors do not sum to 100, the residual being primarily due to sales of shares 

by directors. 
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Table 2.5 - Factors contributing to changes in directors' shareholdings 
This table reports the reduction of directors' shareholdings (computed from Table 2.4) at 10 yearly 
intervals in column 1 and the factors contributing to the reduction. Frequency is the number of 
occurrences of the event in question in the decade and impact is the percentage of the reduction 
attributable to each factor - IPOs, acquisitions, rights issues, and placings. Panel A refers to the 
complete 1900 sample, while Panel B considers the 1960 sample. 

Panel A: Factors contributing to reduction in directors' shareholdings, complete 1900 sample 
Reduction in Factors influencing reduction in directors' shareholdings 

directors' 
shareholdings (%) IPOs Acquisitions Rights issues Placings 

Mean Freq. Impact Freq. Impact Freq. Impact Freq. Impact 

1900-1910 39.15 0 0.00 25 39.06 17 0.52 10 28.02 

1910-1920 4.59 0 0.00 5 77.97 9 0.00 1 2.34 

1920-1930 11.60 0 0.00 7 25.95 9 0.00 2 3.37 

1930-1940 -0.27 3 0.00 3 0.00 11 0.00 0 0.00 

1940-1950 10.09 6 0.24 1 0.00 4 1.24 0 0.00 

1950-1960 -2.25 4 0.00 10 0.00 15 0.00 0 0.00 

1960-1970 8.45 4 31.99 24 11.16 8 13.09 0 0.00 

1970-1980 2.87 1 0.00 9 3.23 19 25.51 0 0.00 

1980-1990 5.30 1 5.73 4 19.85 14 15.23 2 0.00 

1990-2000 2.78 3 65.27 3 2.75 14 47.01 10 26.03 

Mean 9.40 2.20 4.20 9.10 32.51 12.00 5.62 2.50 16.57 

Panel B: Factors contributing to reduction in directors' shareholdings, 1960 sample 
Reduction in Factors influencing reduction in directors' shareholdings 

directors' 
shareholdings (%) IPOs Acquisitions Rights issues Placings 

Mean Freq. Impact Freq. Impact Freq. Impact Freq. Impact 

1960-1970 53.04 10 11.42 27 54.52 17 4.61 6 21.35 

1970-1980 11.69 3 17.42 23 6.32 6 4.97 1 6.74 

1980-1990 

1990-2000 

14.78 

5.55 

2 

4 

34.22 

4.28 

4 

4 

12.99 

12.73 

10 

4 

4.85 

22.49 

2 

4 

9.93 

78.34 

Mean 21.27 5.00 16.84 14.50 21.64 9.25 9.23 3.25 29.09 

There are a number of striking features about Table 2.5. First, the decline of 

insider ownership is rapid in both the 1900 and the 1960 samples. Within ten years 

directors' shareholdings in both samples decline very significantly by 39.15% and 

53.04% respectively. As described above, the rapidity of the decline is higher in the 

1960 than in the 1900 sample. Second, the main reason for the decline is not sales of 

shares by directors in the secondary market, at least in the first half of the century for 

the 1900 sample. Instead, over the period 1900 to 1950, issues of shares associated 
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with acquisitions, rights issues and placings account for 56.43% of the decline. 21 

Third, of this decline through issues of shares, more than half (35.06% of the 
56.43%) is associated with acquisitions. Issue of shares in takeovers is the single 
most important cause of the decline in director holdings. This raises the possibility, 

which we do not pursue here, that differences in takeover activity across countries 

explain at least some of the differences in dispersion of ownership. 

2.5.2. Dispersion and mutation 

In this Section we estimate measures of rates of dispersion and mutation of 

ownership of the two samples of firms. An analysis of rates of change has the 

advantage over levels of being less influenced by initial conditions. Panel A of Table 

2.6 reports rates of dispersion of ownership for all shareholders in the 1900 sample, 

and for inside and outside shareholders separately. The rate of dispersion for all 

shareholders in the first decade is 5.93% per year. This tells us that the number of 

shareholders required to form a coalition of at least a 25% shareholding increases at a 

rate of 5.93% per year over the decade. For example, if the number of shareholders 

required to meet the 25% threshold had been 5 in 1900 it would have been 8.9 in 

1910.22 

For the 1900 sample, rates of dispersion in the first half of the century are 

generally higher than in the second half. They are close to zero from 1960 onwards, 

and actually negative in the eighties, suggesting an increase in concentration arising 

from the formation of blocks, as reported in previous tables. Dispersion rates for 

directors are positive for all decades except two and particularly high for the decades 

1900 to 1940 and 1970 to 1990. 

21 56.43% is the sum of the reductions in director shareholdings attributable to each of the three types 

over the total reduction in directors' shareholdings. For example, a reduction in shareholdings due to 

acquisitions in 1900-1910 is 39.15 x 39.06%. The sum of these reductions over all three classes over 

all five decades is the numerator of the fraction equalling 56.43%. The denominator is the total 

reduction in directors' shareholdings over the 5 decades. 
22 Note that it is not possible to relate these figures exactly back to those in Table 2.3, since numbers 

constructed from averages of growth rates are not the same as those derived from averaging across the 
firms themselves. 
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Table 2.6 - Dispersion of ownership 
This table reports the annual rates of dispersion of ownership over time. Ownership is defined as the 
minimum number of shareholders necessary to pass the threshold of 25% of cash flow rights, as 
reported in Table 2.2. Dispersion is defined as the change in ownership over the decade. The rates of 
dispersion are computed for all shareholders, directors alone, and outsiders alone using the formula 
described in the text. Panel A refers to the 1900 sample, Panel B to the 1960 sample and Panel C 
reports t-statistics of differences in means across the two samples (1960 minus 1900) for the first four 
decades of each sample. Panels D and E report t-statistics of differences of the 1960 sample with the 
surviving and non-surviving companies in the 1900 sample, respectively. Superscript letters a, b, c 
indicate significance at 1,5 and 10 percent levels, respectively. 

Panel A: Annual rates of dispersion of ownership (%) - complete 1900 sample 
All shareholders Directors Outsiders N. Obs. 

1900-1910 5.93 21.12 36.66 40 

1910-1920 3.49 12.38 11.65 38 

1920-1930 4.07 14.83 4.69 37 

1930-1940 0.52 15.80 -6.24 33 

1940-1950 3.03 -2.90 8.81 31 

1950-1960 1.79 4.29 1.37 25 

1960-1970 0.42 -7.47 10.03 23 

1970-1980 0.07 8.81 -0.02 22 

1980-1990 -5.64 13.82 -6.57 22 

1990-2000 0.24 5.00 3.99 20 

Mean 1.97 10.29 1.22 

Panel B: Annual rates of dispersion of ownership -1960 sample 

All shareholders Directors Outsiders N. Obs. 

1960-1970 12.36 36.08 70.21 20 

1970-1980 -1.70 6.77 11.40 20 

1980-1990 6.08 31.41 10.47 20 

1990-2000 -2.22 14.67 -1.13 20 

Mean 3.63 22.23 22.74 

Panel C: 1960 vs. 1900 (complete sample) - Tests of means (t-statistics 

First decade Second decade Third decade Fourth decade Overall 

All shareholders 1.45 -1.99c 0.73 -1.09 -0.01 

Directors 1.27 -0.46 1.49 -0.11 1.06 

Outsiders 2.48b -0.03 0.62 1.14 1.72c 

Panel D: 1960 vs. 1900 (survivors only) - Tests of means (t-statistics 

First decade Second decade Third decade Fourth decade Overall 

All shareholders 0.55 -1.67 0.38 -1.49 -0.39 

Directors 1.06 0.01 0.78 -0.43 0.77 

Outsiders 4.79a 0.08 -0.38 1.02 2.59b 
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Panel E: 1960 vs. 1900 (non-survivors only) - Tests of means (t-statistics) 
First decade Second decade Third decade Fourth decade Overall 

All shareholders 1.79c -1.93c 1.25 -0.10 0.46 
Directors 1.06 -0.72 1.79° 0.47 0.99 
Outsiders 0.32 -0.14 1.81C 1.30 0.39 

The rates of dispersion for the 1960 sample are shown in Panel B. In Panel 

C, we compare the dispersion rates of the two samples for the first four decades after 
incorporation. The evidence suggests that dispersion rates for the two samples are 

not very different. Focusing initially on the comparison for `all shareholders', we 
find that in two of the four decades dispersion rates are higher for the 1960 sample. 
Only in the second decade, is the difference statistically significant (at the 10% level), 

and then it is the 1900 sample that has the higher rate of dispersion. Although 

differences can be economically large in individual decades, averaged over the first 

four decades they are not, 3.65% for the 1900 sample and 3.63% for the 1960 

sample. 

For the first four decades after incorporation dispersion rates for `outsiders' 

are greater in the 1960 sample, and the difference is statistically significant. This is 

mainly attributable to the first decade, 1960-1970, and reflects the relatively high 

number of IPOs in the 1960 sample (10 out of 20 companies). [The fact that rates of 

dispersion do not differ for `all shareholders' in the first decade for the two samples 

suggests that sales by directors in IPOs in the 1960 sample were purchased by large 

outside shareholders, i. e. there were high rates of mutation of ownership. 23] 

Panels D and E report t-tests comparing the 1960 sample with the 1900 

survivors and non-survivors respectively. The results are very similar to Panel C and 

suggest that survivorship is not an issue for tests of dispersion of ownership. 24 One 

of the interesting implications is that, despite the fact that the growth in equity of 

survivors is greater than that of non-survivors rates of dispersion of ownership were 

similar. The reason for this is that most of the difference in growth is due to internal 

investment and, as we will report in the next section, it is equity issuance for 

acquisition rather than internal investment that accounts for dispersion of ownership. 

23 Although the post IPO outside blocks must have been smaller than the pre IPO blocks as indicated 

by the increase in dispersion of outside shareholdings. 
24 In Table 2. A6, we report results using a threshold of 50%. The picture is very similar with high 

rates of dispersion at the beginning of the century, and no significant difference of overall dispersion 

rates between the first four decades of the 1900 and 1960 sample. 
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Table 2.7 - Mutation of ownership 
This table reports the annual rates of mutation of ownership over time. The ruling coalition is defined 
as the set of shareholders necessary to pass the threshold of 25% of cash flow rights, as reported in 
Table 2. Mutation is defined as the change in the composition of ownership or turnover of the ruling 
coalition. The rates of mutation are computed for all shareholders, for directors alone (both in terms of 
cash flows rights and of simple board majority), and for outsiders, respectively, using the formula 
described in the text. Panel A refers to the 1900 sample, Panel B to the 1960 sample and Panel C 
reports t-statistics of differences in means across the two samples (1960 minus 1900) for the first four 
decades of each sample. Superscript letters a, b, c indicate significance at 1,5 and 10 percent levels, 
respectively. 

Panel A: Annual rates of mutation of ownership - 1900 sample 
All shareholders Directors Outsiders N. Obs. 

1900-1910 3.25 3.33 41.97 40 

1910-1920 10.45 7.10 20.15 38 

1920-1930 16.79 13.19 23.27 37 

1930-1940 20.67 19.75 22.92 33 

1940-1950 25.03 26.78 21.01 31 

1950-1960 23.56 7.78 24.24 25 

1960-1970 21.86 23.17 40.57 23 

1970-1980 33.97 26.56 24.13 22 

1980-1990 55.03 26.84 60.04 22 

1990-2000 42.03 30.74 42.09 20 

Mean 26.52 21.45 37.92 

Panel B: Annual rates of mutation of ownership - 1960 sample 
All shareholders Directors Outsiders N. Obs. 

1960-1970 16.19 21.19 65.00 20 

1970-1980 33.12 32.60 55.24 20 

1980-1990 57.81 52.43 70.33 20 

1990-2000 52.94 43.45 55.86 20 

Mean 40.10 37.48 61.69 

Panel C: 1960 vs. 1900 (complete samp le) - Tests of means (t-statistics) 

First decade Second decade Third decade Fourth decade Overall 

All shareholders 

Directors 

Outsiders 

Directors (board) 

1.93b 

2.45b 

1.74 

2.88a 

2.29b 

2.74a 

3.06a 

2.23b 

3.70a 

3.65a 

4.22a 

1.71c 

2.64b 

1.95' 

2.79a 

0.71 

5.35a 

5.39' 

5.66a 

3.77a 

Panel D- 1960 vs. 1900 (survivors only )- Tests o means (t-statistics) 

First decade Second decade Third decade Fourth decade Overall 

All shareholders 1.06 1.60 2.40b 2.146 3.60a 

Directors 2.26b 1.61 2.55b 1.22 3.65a 

Outsiders 2.95a 2.156 3.04a 1.83 5.05a 

Directors (board) 2.54b 1.22 1.41 ° 0.53 2.82a 
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Panel E: 1960 vs. 1900 (non-survivors only) - Tests of means (t-statistics) 
First decade Second decade Third decade Fourth decade Overall 

All shareholders 1.95` 2.036 3.81 a 2.17b 5.11 a 
Directors 1.47 2.74 3.33 2.21b 5.05a 
Outsiders 0.29 2.92a 4.26a 3.06a 4.48a 

Directors (board) 1.79° 2.39b 1.25 0.65 3.09a 

In Table 2.7 we describe mutation of ownership and control, a measure of the 

stability of the membership of the smallest coalition necessary to pass the 25% 

threshold. High rates of mutation are associated with rapid changes in the control of 
firms. Panel A reports much higher rates of mutation in the 1900 sample in the 

second than in the first half of the century. The average rate of mutation or turnover 

of the coalition is 26.52% per annum in the 1900 sample. The corresponding figure 

for the 1960 sample is 40.10% per annum. Another interpretation of these mutation 

measures is that the average length of membership of the ruling coalition is about 4 

years in the 1900 sample compared with only 2.5 years in the 1960 sample. 

Panel C reports results from t-tests comparing rates of mutation for the first 

four decades for both samples. The levels of significance reported in this table stand 

in marked contrast to those on dispersion. The 1960 sample has strikingly higher 

rates of mutation than the 1900 sample, and the differences are statistically 

significant at the 1% level for all classes of shareholders. The higher rates of 

mutation are particularly pronounced in the third and fourth decades. Similarly, rates 

of mutation of the 1900 sample are much higher post-1940 than pre-1940 and 

particularly so after 1980. The same highly significant results are observed when 

comparing the 1960 sample with both the 1900 survivors and non-survivors in Panels 

D and E respectively. 25 As in the case of dispersion, comparisons of mutation rates 

are not particularly sensitive to survivorship. Intensification of regulation during the 

century therefore appears to have been associated with steadily higher rates of 

mutation rather than dispersion of ownership. 

In summary, we observe that rates of dispersion of ownership were similar in 

the two halves of the century but rates of mutation of the coalition of shareholders 

were appreciably higher in the second half The implication is that there were more 

liquid markets in and for corporate control in the second half of the century. Greater 

25 The last row of Panels C, D and E of Table 2.7 records differences in mutation of board 

representation as well as director ownership. It shows much higher levels of board turnover in the 

1960 than the 1900 sample. 
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liquidity in share stakes potentially made it easier for active investors to gain control 
of under performing firms exercising control either through the share stake itself or 
through a subsequent full-scale tender offer. 

2.5.3. Regression results 

In this Section we report regression analyses of rates of dispersion and mutation to 

establish whether the results carry over to a multivariate setting. Thus far we have 

been unable to control for the numerous other factors that might influence dispersion 

and mutation rates. In this Section we control for these by including time and firm 

effects and we provide a direct test of how dispersion and mutation relate to equity 
issuance and the LLSV and LLS indices. 

The dependent variables in Tables 2.8 and 2.9 are rates of dispersion and 

mutation for "all shareholders" as described in Tables 2.6 and 2.7 respectively. The 

main independent variables are four measures of investor protection and 

enforcement: anti- director rights, disclosure standards, liability standards, and public 

enforcement, as described in Table 2.1. Additional explanatory variables include 

equity issued for internal investment, equity issued for acquisitions, dispersion of 

equity at the beginning of the decade, size, and decade and industry dummies. The 

results show that none of the proxies for investor protection and enforcement 

positively affect dispersion; if anything the relationship is negative. Investor 

protection does not therefore explain dispersion of ownership in the U. K. 

The results show a significant negative relation of rates of dispersion during a 

decade with initial levels of dispersion measured at the beginning of the decade. 

Thus the higher the initial level, the lower the subsequent rate of dispersion. More 

interestingly, the results show a positive relation between rates of dispersion and 

equity growth rates resulting from stock acquisitions but not from equity issued to 

fund internal investment. Although not shown in the table, this result continues to 

hold when the equity growth rate variables are instrumented. Also, when we split the 

samples into the 40 surviving and the 20 non-surviving companies, we find no 

significant difference in the estimated coefficients on the two sub-samples. 
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Table 2.8 - Determinants of dispersion of ownership 
The dependent variable is the annual rate of dispersion of ownership by decade for the first four 
decades of the two samples. Independent variables are anti-director rights, the anti-director rights 
score described in Panel A of Table 1; Disclosure Standards, the disclosure score described in Panel B 
of Table 1; Liability Standards the directors' liability score described in Panel C of Table 1; Public 
Enforcement, the public enforcement score described in Panel D of Table 1; equity growth rate for 
stock acquisitions and equity growth rate for internal investment; size, the log of the sum of all 
liabilities; and initial dispersion, the size of the smallest coalition necessary to pass the 25% 
ownership threshold at the beginning of the decade in question. All regressions include industry and 
decade dummies. The standard errors reported in parenthesis are adjusted for heteroskedasticity using 
White's (1980) correction. Superscript letters a, b, c indicate significance at 1,5 and 10 percent levels, 
respectively. 

(1) (2) (3) (4) 

Anti director rights -0.010 
(. 007) 

Disclosure Standards -0.049 
(. 032) 

Liability Standards -0.061 
(. 039) 

Public Enforcement -0.135a 
(. 035) 

Equity growth rate from stock acquisitions 
0.088b 0.088b 0.088b 0.084b 
(. 036) (. 036) (. 036) (. 036) 

-0.029 -0.029 -0.029 -0.030 Equity growth rate used for internal investment (. 022) (. 022) (. 022) (. 022) 

0.010b 0.010b 0.010b 0.012b 
Size (. 005) (. 005) (. 005) (. 005) 

-0.088a -0.088a -0.088a -0.095a Initial dispersion (. 034) (. 034) (. 034) (. 033) 

-0.077 -0.087 -0.087 -0.100 Constant (. 074) (. 075) (. 075) (. 077) 

R2 0.213 0.213 0.213 0.245 

N observations 223 223 223 223 

In contrast, there is a consistently significant relation between rates of 

mutation in Table 2.9 with LLSV's and LLS's proxies of investor protection and 

enforcement. Anti-director rights, disclosure standards, liability standards, and 

public enforcement are all associated with significantly higher rates of mutation, 

confirming an earlier result that regulation made stock markets more liquid and 

facilitated the transfer of inside blocks to outside shareholders. As might be 

expected, mutation during the decade is directly related to dispersion of ownership at 

the beginning of the decade and there is some evidence that equity issued for internal 
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investment is associated with higher mutation. The latter result is not, however, 
robust to instrumenting the growth rate variables. 

Table 2.9 - Determinants of mutation of ownership 
The dependent variable is the annual rate of mutation of ownership by decade for the first four decades of the two samples. Independent variables are anti-director rights, the anti-director rights score described in Panel A of Table 1; Disclosure Standards, the disclosure score described in Panel B 
of Table 1; Liability Standards the directors' liability score described in Panel C of Table 1; Public 
Enforcement, the public enforcement score described in Panel D of Table 1; equity growth rate for 
stock acquisitions and equity growth rate for internal investment; size, the log of the sum of all liabilities; and initial dispersion, the size of the smallest coalition necessary to pass the 25% 
ownership threshold at the beginning of the decade in question. All regressions include industry and decade dummies (not reported). The standard errors reported in parenthesis are adjusted for 
heteroskedasticity using White's (1980) correction. Superscript letters a, b, c indicate significance at 1, 
5 and 10 percent levels, respectively. 

(1) (2) (3) (4) 

Anti director rights 
0.126a 
(. 042) 

Disclosure Standards 0.604a 
(. 105) 

Liability Standards 0.754a 
(. 131) 

Public Enforcement 0.379b 
(. 166) 

Equity growth rate from stock acquisitions 
0.082 0.082 0.082 0.010 
(. 049) (. 049) (. 049) (. 054) 

Equity growth rate used for internal investment 0.257b 0.257b 0.257b 0.204° 
(. 101) (. 101) (. 101) (. 116) 

Size -0.012 -0.012 -0.012 -0.002 
(. 010) (. 010) (. 010) (. 010) 

Initial dispersion 0.263a 0.263a 0.263a 0.281a 
(. 069) (. 069) (. 069) (. 072) 

Constant 0.151 0.277° 0.277° 0.385b 
(. 144) (. 144) (. 144) (. 156) 

R2 0.263 0.263 0.263 0.182 
N observations 223 223 223 223 

Dispersion of ownership is therefore associated with growth of issued equity, 

particularly in acquisitions, not with changes in regulation. Regulation, on the other 

hand, is associated with greater liquidity of markets in controlling shareholding 

blocks. In the absence of investor protection, controlling shareholdings were 

comparatively stable and relations based on trust allowed firms to issue equity that 

dispersed ownership rapidly. The strengthening of regulation promoted markets in 
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and for corporate control that undermined relations based on trust, and made it easier 
for a market in corporate control to develop. 

2.6. Trust 

If investor protection does not explain the evolution and dispersion of ownership in 

the UK, what does? In this Section we suggest that informal relations of trust rather 
than formal systems of regulation promoted the development of capital markets and 
dispersion of ownership in the UK. 

In economics, trust is associated with reputation and commitment between 

players engaged in repeated games with each other (e. g. Kreps and Wilson (1982), 

Milgrom and Roberts (1982), Gomes (2000)) and with the emergence of particular 
institutional arrangements (e. g. North and Weingast (1989), Greif (1993) and Mauro 

and Yafeh (2003)). In law, a distinction is drawn between contracts where there are 

reciprocal arrangements between parties and trust law where there are unidirectional 

agreements between beneficiaries and trustees. Where there is no reciprocity in trusts 

on the part of the beneficiary there is a greater fiduciary responsibility on the other 

party, namely the trustee. Trust arrangements carried over to company law because 

of the analogous relationship between directors and their dispersed shareholders with 

that of trustees and their beneficiaries. 26 

Our concept of trust in a corporation draws on both economics and law and 

refers to actions by the director of a firm that are dictated neither by contract nor by 

regulation. By trust we mean conformity with accepted norms of behavior in the 

absence of explicit incentives or penalties to do so. It can derive from repeated 

interactions as described in the economics literature, from moral and ethical codes, or 

from the social conventions and networks discussed in the extensive sociological 

26 Trust and fiduciary duty is a firmly established concept in English law. The fiduciary 

responsibilities of directors derive under English law from principles of "equity" and not common 
law. LS Sealy (1967) describes in his classic article "the Director as Trustee", that at first directors 

and trustees were essentially regarded as one and the same and any difference was semantic: `the 
directors had accepted an appointment or "trust"; therefore they were "trustees" and accountable for 

"breaches of trust"'. However, there are also important distinctions: trustees act by unanimity, 
directors by majority. Directors can own shares in their own companies, they may rely on the 

opinions of others, they can plead that their actions were governed by business judgement and they 

can devote only a modest amount of time to their functions. Having established that a director was in 

a position of trust in relation to the company, the law then stood back from imposing the strict 

obligations of a trustee on directors and allowed directors considerable discretion in the exercise of 

their duties. The Cohen committee (1945) recognized the importance of this distinction when they 

commented: "the use of the term 'trustee' may well lead the debenture-holder to the belief that he is 

getting more effective protection than is the fact. " 
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literature on the subject (see for example Banfield (1958), Coleman (1990) and 
Spagnolo (1999)). 

We provide evidence of trust based upon shareholder proximity and an equal 

price rule in mergers. First, following Lavington (1921), in Section 2.6.1 we argue 
that the local nature of stock exchanges played an important role in the development 

of trust between directors and investors. We show that ordinary shareholders lived 

close to the company's city of incorporation and its board of directors and we argue 
that relations of trust flourished as a consequence of this close proximity of investors 

to firms. 27 

Second, in Section 2.6.2 we examine the way in which firms made offers to 

shareholders in takeovers and mergers and we provide evidence that the same price 

was offered to all shareholders even in the absence of a specific regulatory or 

contractual requirement. We argue that relations of trust created the conditions in 

which interactions between firms and investors were repeated and where directors 

therefore had incentives to sustain their reputations amongst local communities. 

This thesis suggests that target directors played an important role in validating the 

terms of acquisitions and that target shareholders placed considerable reliance on 

their recommendations. Section 2.6.2 reports qualitative evidence on this and in 

Section 2.6.3 we undertake a more formal test by examining the relation between 

retention of the chairman of the board, the distance between acquiring and target 

firms, and the medium of exchange. Were trust harder to sustain over long distances 

then we would expect to observe a higher level of retention of the chairman of the 

board of the target in mergers between distant firms compared with those in close 

proximity. We would also expect to observe a greater reliance on the advice of the 

target directors where the equity rather than the cash of the acquiring firm is on offer. 

2.6.1. Distance 

We collected comprehensive data on the shareholder records of twenty-six 

companies in 1910. We recorded the names and addresses of shareholders, and 

calculated the distance between the shareholder's address and the city of 

incorporation. Using the data on distance, we compute measures of proximity, 

27 There is a growing literature on the relevance of distance to banking (Degryse and Ongena (2005) 

and Petersen and Rajan (1994) and (2002)), securities markets participation (Grinblatt and Keloharju 

(2001), Hong, Kubik and Stein (2004)), and financial development (Guiso, Sapienza and Zingales 

(2004), (2005)). 
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including simple and weighted average distances, the median distance, and the 
proportion living within six miles of the city of incorporation. We collected data on 
all directors' shareholdings and those of the largest ten outside shareholdings. In 

addition, we randomly sample every tenth shareholder, with a minimum of 200 

shareholders. We also collected the same data for holders of preference shares. 
In Panel A of Table 2.10 we report results for the sample of twenty-six 

companies in 1910, where the average number of shareholders is 320. The mean 
distance between ordinary shareholders' addresses and firms' cities of incorporation 

is 52.2 miles and the median is 15.4 miles. The proportion living within six miles of 
the city of incorporation is 56%. 28 Geographical concentration was therefore 

remarkably high even where ownership was dispersed. For one company, GKN, we 
found that geographic dispersion sharply increased over the period 1910 to 1950. 

Average distance of shareholders to the head office in Birmingham rose from 69.5 to 

more than 150 miles. 

Panel A of Table 2.10 also records that the distance between shareholders' 

addresses and cities of incorporation is greater for preference than for ordinary 

shareholders and the difference is statistically significant. The greater distance of 

holders of preference shares may reflect the higher priority of their claims and the 

less discretion of management over the size of their dividends. 

2.6.2. Discriminatory pricing in takeovers 

Even today, discriminatory pricing in takeovers is commonplace. Franks and Mayer 

(2001) document clear evidence in Germany of discriminatory pricing between large 

block holders and small investors in takeovers during the 1990s. 29 But surprisingly 

this was not a feature of takeovers in the U. K. in the first half of the 20th century. 

During the first half of the century takeovers were negotiated between the 

boards of directors of the relevant companies. Hannah (1974b) describes the 

takeover process as follows: "An approach through the directors, followed by 

controlled stock transfers on the recommendations of the directors (rather than 

28 There are two reasons why this last figure is if anything an understatement of geographical 

concentration. First, where the city of incorporation is not in the same city as the local stock 

exchange, shareholders often cluster around the latter. Second, in the case of companies incorporated 

in London distances greater than six miles may be recorded for investors living in the Greater London 

conurbation. Thus, the metric of less than six miles may be inappropriate where the city of 
incorporation is a large metropolis, like London. 
29 See also Dyck and Zingales (2004) for international evidence of private benefits of control arising 
from discriminatory pricing in block purchases. 
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contested takeover raids) remained the norm in these years" (p. 68). For example, in 
the acquisition of John Lysaght Limited by GKN, the directors agreed the terms of 
the deal (i. e. an exchange ratio) and then wrote to their shareholders stating that "the 

offer has been unanimously accepted by the Directors of your company for the whole 
of their individual shares, and they have no hesitation in recommending its 

acceptance to the shareholders. , 30 The same terms would be offered to outside 
shareholders as to the directors. 

Table 2.10 - Geographic concentration of ownership and mergers 
Panel A provides descriptive statistics of distance in miles between shareholders' addresses and the 
company's city of incorporation of both ordinary shareholders and preference shareholders in 1910. 
The third column tests the significance of the difference between the two. Panel B reports probit 
regressions of the probability that the chairman of the target company joins the board of directors of 
the acquiring firm after the merger, and tobit regressions of the proportion of directors of the target 
company that are retained on the board after the merger. For the probit regressions, the reported 
coefficients are estimates of the effect of a marginal change in the corresponding regressor on the 
probability of survival of the chairman of the target board, computed at the average of the dependent 
variable. Distance is one plus the log of the distance in miles between the city of incorporation of the 
acquiring and target firms. Equity share is the book value of the ordinary shares issued in the 
acquisition, scaled by the total value of the deal. Bid premium is the one-month returns, unadjusted 
for a market index, around the announcement of the merger (define more carefully). Relative size is 
the ratio of the book value of ordinary equity of the target and acquiring firms. The standard errors 
reported in parenthesis are adjusted for heteroskedasticity using White's (1980) correction. Superscript 
letters a, b, c indicate significance at 1,5 and 10 percent levels, respectively. 

Panel A- Distance of shareholders. from company headquarters 
Difference Variable Description Ordinary Preference (z-test) 

AD Average distance (miles) of shareholders from 
52.20 84.33 3.39*** 

companies' headquarters 

Average weighted distance (miles) of shareholders ** WAD from companies' headquarters 53.62 77.89 2.05 

MD Median distance (miles) of shareholders from 15.44 29.69 2.06** 
companies' headquarters 

MDL Median distance, 10 largest shareholders 26.57 44.71 0.39 

Percentage of shareholders living within 6 miles 56.16 Locality from the companies' headquarters 

NOS Number of shareholders 319.35 498.31 2.10** 

N. Obs. 26 16 16 

30 Quoted in Financial Times, Monday 19 January 1920. 
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Panel B- Determinants of target chairman and target directors' survivorship 

Dependent variable: Probability of target chairman surviving Proportion of target directors surviving 

(1) (2) (3) (4) 

Distance 0.401' 0.768b 0.118 
(. 237) (. 352) (. 083) 

Equity Share 2.23a 0.524b 0.663b 
(. 734) (. 238) (. 246) 

Bid Premium 3.81 -0.310 
(2.62) (. 743) 

Relative Size 0.764b 0.002 
(Target/Bidder) (. 381) (. 003) 

Constant -0.262 -2.95a 0.475b 0.287 
(. 377) (1.01) (. 191) (. 240) 

Industry Dummies? No Yes No Yes 

Pseudo R2 0.089 0.356 0.130 0.230 

x2 2.860 12.600 4.640 8.230 

No observations 27 23 23 23 

Hannah (1974b) describes how in the first half of the century "the loyalty of 

shareholders to directors was strong, and the directors of other companies had a 

natural aversion to challenging it. Even if a direct bid were to be made, the directors 

of the victim firm remained in a strong position relative to their own shareholders. In 

practice the shareholders would recognize the superiority of the directors' 

information and tend to take their advice on the true value of the company in relation 

to the bid price" (p. 70-71). "Directors felt a responsibility to recommend offers to 

their shareholders when the bid price was pitched reasonably" (p. 68-69). 31 This may 

have reflected a concern on the part of directors to preserve their reputation amongst 

local investors so as to sustain the value of their equity and thereby their ability to 

raise equity at low cost in the future. 32 

31 It was part of a wider role for trust in British financial affairs. In response to a suggestion of 
tightening regulation of the issuance of prospectuses, the Economist asked whether it "might not be 

wise to devote increased attention to the possibility of reforming public taste rather than the statute 
law. Many things which are perfectly legal in this country are not the acts of a gentleman" and are 
"just not cricket" (July 10,1937, p. 86). Likewise May (1939) noted, "In England good practice is 

derived chiefly from the individual's strict, unwritten ethical code and self-imposed discipline and 
from his voluntary restriction of conduct well within the confines of the technical law. Etiquette 

compensates for the absence of legally accountable trusteeship" (p. 496). 
32 Titled directors were frequently used as methods of upholding corporate reputations. Florence 

(1953) reports that there were 654 English peers active in city firms in 1932. "One well-known 
insurance company in 1937 had among sixteen directors, three knights, one baron, one marquis, one 

earl and two dukes" (p 245). Likewise, May (1939) reports that of 654 British peers, 189 of them 

were directors of companies and held 562 directorates between them. 
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Table 2. A7 describes some characteristics of the takeover process in the U. K. 
in the first half of the century. Panel A lists all acquisitions undertaken by our 

sample of firms where equity was used as the medium of exchange. Twelve of the 
target companies are private and not listed on any stock exchange, although they 
frequently had a large number of shareholders. 33 The other six targets are listed 

companies and in all cases there are no pre-bid toeholds and offers were made to all 

outside shareholders at the same price as that paid to directors for their holdings. 

The outcome was that between 96% and 100% of shares were acquired. Panel B lists 

the 33 large tender offers in Hannah's (1976) sample. It records that in 27 cases the 

medium of exchange was at least part equity and that in 31 cases the outcome of the 

bids involved the acquisition of between 92% and 100% of outstanding shares. 

We undertook an extensive search of the Financial Times (FT) to find 

mention of the terms on which acquisitions were made in the first half of the 20th 

century. We found data on 27 mergers. 34 Panel C of Table 2. A7 quotes the precise 

public statements by the directors of the target company or the reference to the 

directors' recommendation reported in the FT. It records that in most cases there is 

a specific reference to equal terms for directors and outside shareholders, and in 

other cases equal terms can be inferred from the description. In contrast to this equal 

price rule for the U. K., there were discriminatory block purchases in the latter part of 

the century in other countries; for example, Dyck and Zingales (2004) estimate 

private benefits of 9.5% for Germany using the measure employed by Barclay and 

Holderness (1989). 

Finally, we examined other equity issues by companies in our sample for 

purposes other than acquisitions. We find that where a company's equity is traded, 

shares are usually offered to existing shareholders pro rata. In the two exceptions, 

we compare the issue prices with market prices to determine if insiders received new 

shares at preferential prices. We found that in one case, General Electric later 

Marconi, the insiders purchased shares at a 6% discount but that the issue 

represented less than 5% of outstanding equity. In the other case, Bleachers 

Association, later Whitecroft, insiders paid a small premium. 

33 For example, in the case of the acquisition of Lamert by De La Rue, the number of target 

shareholders exceeded 1000. 
34 Four of the 27 mergers came from the 1900 sample, as reported in Panel A of Table 2. A7,15 from 

Hannah's (1976) sample as reported in Panel B of Table 2. A7 and 8 additional acquisitions were found 

during the course of the exercise. 
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While it is impossible to say whether insiders received benefits not reflected 
in transaction prices, 35 it appears that the U. K. did not follow the Continental 
European practice of two-tier equity offerings, purchasing a block of shares at one 
price and leaving a substantial residual minority on the market at another. An equal 
price treatment of shareholders prevailed in the first half of the 20th century in the 
U. K., even in the absence of a formal regulatory rule to that effect. 

2.6.3. Distance, medium of exchange and survivorship of target directors 

We conjecture that where equity was the medium of exchange then the directors of 
the target firm played a particularly important role in sustaining the trust of the target 

shareholders. Likewise, we argue that their advice was particularly critical where the 

acquiring and target firms were geographically separated and where reliance could 

not therefore be placed on the proximity of the directors of the acquiring firm. We 

would therefore expect that the chairman of the target was more likely to join the 

board of the bidder as the proportion of equity in the medium of exchange and the 

distance between the acquiring and target firm increased. 

We obtained data on 27 of the mergers reported in Table 2. A7 including the 

names of board members before and after the merger, the distance between the 

acquirer's and the target company's address, the means of payment, and the size and 

industry of acquirer and target. In 16 out of 27 cases, we find that the chairman of 

the target joins the board of the bidder. In addition, there is an average survivorship 

of 70% of the directors of the target board. In comparison, a study of 35 successful 

hostile takeovers in 1985 and 1986 by Franks and Mayer (1996) reports 90% of 

directors being replaced within two years of the bid. The equivalent figure for 35 

accepted bids was 50%. Board turnover was appreciably lower in the first half of the 

century than it was in both accepted and hostile bids in the second. 

In columns 1 and 2 of Panel B of Table 2.10, we report the results of a probit 

regression of chairman survivorship on distance between target and bidder's city of 

incorporation, the proportion of equity in the transaction, the target bid premium and 

35 At the company meetings discussing the amalgamation of Alfred Hickman and Stewart and Lloyds, 
Mr. J. G. Stewart, chairman of Stewart and Lloyds, said: "I have been reminded, only a few hours ago, 
that I might be asked today at this meeting whether the directors have been given any consideration in 

any shape or form whatever to enable them to see their way to advise this amalgamation. I can only 

say this, gentlemen, that not one farthing, directly or indirectly, has been or will be paid to anybody 

whatever, either on the staff or on the Board of either of these companies, other than one share in 

Stewarts and Lloyds and 7s 6d in cash per share for whatever shares they hold. " FT Monday 30 

August 1920. 
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the ratio of the book value of equity of the target firm to that of the bidder. 36 We find 

that the likelihood of the target chairman joining the board of the bidder increases in 

the distance between the target and the bidder. Without the other variables, the 

coefficient is significant at the 10% level. It becomes significant at the 5% level 

when we introduce other variables. A 10-percent increase in distance between the 

merging firms is associated with a 7.7% increase in the probability of survivorship of 
the target chairman. Equity as a percentage of the value of the transaction is positive 

and significant: the higher the proportion of equity in the transaction, the more likely 

is the chairman to sit on the bidder's board, reflecting a greater need to sustain 

relations of trust. A one percent increase in the share of equity is associated with a 
2.2% increase in the probability of survivorship of the target chairman. 

In the last two columns we report the results of a tobit regression of the 

proportion of the target directors who survive the merger on the same set of 

explanatory variables. We find that the proportion of equity in the transaction is 

positive and significantly related to board survivorship. A ten percent increase in the 

share of equity is associated with a 6.6% increase in the proportion of the target 

directors surviving. Distance is also positively related to survivorship but the 

coefficient is not significant. This suggests that the promotion of the chairman to the 

merged board is the mechanism by which trust is upheld at distance, and that the 

retention of other members of the board is also important where target shareholders 

retain an equity interest in the merged firm. 

2.7. Conclusions 

This Chapter reports the first long-run analysis of the evolution of law, finance and 

ownership of corporations. It records that the mother of common law enjoyed a 

flourishing equity market from the start of the twentieth century. Equity issues were 

prevalent, takeovers widespread, local stock markets active and ownership dispersed. 

But the relation between law and finance is not straightforward. Common law did 

not promote investor protection: by any measure, investor protection was weak until 

the end of the 1920s and strong only in the second half of the century. Capital 

markets flourished in spite of weak investor protection. 

36 Data on chairman turnover and bid premia comes from Franks, Mayer and Rossi (2005). 
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How could this be possible? The answer we give is that equity markets 
developed on the basis of informal relations of trust rather than formal systems of 
regulation. Shareholders had little recourse in courts but much influence in the 

communities and local markets of which they and their firms were a part. Even as it 
became dispersed, ownership remained geographically concentrated and directors 

were concerned to maintain their reputations amongst local investors. All 

shareholders including insiders sold their shares to acquiring firms at the same price 
and directors of target firms were frequently promoted to the boards of merged firms. 

Eventually, as local relations of trust became harder to sustain then formal systems of 

regulation emerged to substitute for them. 

Was the UK an isolated case? Franks, Mayer and Wagner (2005) and Franks, 

Mayer and Miyajima (2005) record surprisingly active stock markets in Germany 

and Japan at the start of the twentieth century, with a large number of listed 

companies and large amounts of equity issued. Again it is not easy to attribute the 

flourishing capital markets to formal systems of regulation. Investor protection was 

weak in both countries as it was in the UK. But there were differences. Takeover 

waves were less in evidence in both countries and the purpose to which new equity 

was put was primarily to finance internal rather than external expansion. 

The success of equity markets in all three countries appears to have had more 

to do with informal relations of trust than formal systems of regulation. However, 

the institutional arrangements that fostered trust were not the same. Local stock 

markets were prevalent in Germany but not in Japan. Banks played a more critical 

role in the development of stock markets at the beginning of the century in Germany 

than in either Japan or the UK. Individual promoters of shares took on a more active 

role in the oversight and management of firms in Japan than in the UK. Different 

mechanisms therefore evolved to establish the basis of trust on which equity markets 

and finance could develop. It is to an understanding of these that the study of both 

development finance and the history of developed capital markets might turn. 
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Table 2. A1- Sample description 
The table lists the companies in our sample, their cities of incorporation, incorporation date, IPO date, the earliest years for 
which we have evidence of the ordinary shares being traded at the London Stock Exchange and/or Provincial Exchanges, and 
their status (alive, liquidated or taken over) as of 2001. Panel A refers to the 1900 sample and Panel B to the 1960 sample. 
Panel A: Incorporated between 1897 and 1903 

Company Name City of Inc. Inc. date IPO date Traded (LSE) Traded (provincial) Status 
Albert E. Reed and Co. London 28/05/1903 21/04/1948 1930 - Alive 
Balkis London 14/12/1898 - 1899 - Liq. 1954 
Bleachers Association Manchester 07/06/1900 1927-1930 1907 1900 (Manchester, et al) Liq. 1997 
Broomhill Collieries Newcastle on Tyne 01/11/1900 - - 1903 (Newcastle) Liq. 1955 
Cadbury Brothers Birmingham 13/06/1899 - 1968 1961 (Birmingham) T. O. 1969 
C and W Walker Ltd Donnington, Newport 03/05/1899 17/08/1998 1899 1899 (Birmingham) Alive 
Chamberlin and Hill Walsall 03/04/1903 25/03/1973 1973 1956 (Birmingham) Alive 
Charles Cammell and Co. Sheffield 04/01/1898 23/06/1949 1904 1905 (Sheffield et al) Alive 
Dickson and Benson Middlesbrough 06/03/1900 - 1920 - Liq. 1964 
General Electric Co. London 27/09/1900 30/11/1999 1919 1921 (Birm., Manch. ) Alive 
Gillard and Co. Walthamstow, London 26/07/1898 - - - Liq. 1977 
Guest, Keen, and Co., Ltd Birmingham 09/07/1900 14/06/1946 1900 1900 (Birmingham) Alive 
Henry Tate and Sons London 27/02/1903 09/12/1938 1929 1928 (Liverpool) Alive 
Higgs and Hill New Malden, Surrey 07/02/1898 11/07/1960 1960 - Alive 
Horace Cory, Ltd London 18/04/1900 05/08/1956 1900 - Alive 
Johnson Brothers (Dyers) Dewsbury, Yorkshire 08/12/1898 - 1937 - Liq. 1957 
John Williams and Sons Cardiff, Wales 28/11/1899 Around 1950 1950 1950 (Midlands&West) Liq. 
Klanang Produce London 01/05/1899 - 1923 - Liq. 1961 
Leeds and District Worsted Dyers Leeds 21/11/1900 24/08/1965 1965 1921 (Leeds) Alive 
Manganese Bronze and Brass Co. London 10/03/1899 24/04/1940 1899 1920 (Leeds, Manch. ) Alive 
Midland Rubber Birmingham 1900 - - 1901 (Birmingham) Liq. 1912 
Mining and Industrial Corp. London 1900 - - - Liq. 1912 
New Hucknall Collieries Huthwark, Notthingham 28/12/1900 - - 1930 (Notthingham, Sheff. ) Liq. 1957 
Ocean Steam Ship Co. Liverpool 06/06/1902 12/03/1965 1965 1963 (Northern) Alive 
Pease and Partners Darlington, Durham 11/10/1898 - 1928 1920 (Birm., Bristol, et al. ) Liq. 1958 
Queen Mill Dukinfield Stalybridge 23/07/1900 - - 1938 (Oldham) Liq. 1963 
Reckitt and Sons Hull 04/07/1899 - 1929 1911 (Leeds) Liq. 1956 
Rock Brewery Brighton 03/04/1901 - - - T. O. 1926 
Schweppes, Ltd London 06/05/1897 19/12/1942 1897 1897 (Manchester) Alive 
South Australian Dredging London 19/04/1902 - - - TO. 1950 
South Helton Coal Co. Sunderland 07/05/1898 - 1920 1899 (Newcastle) Liq. 1956 
Stewart and Wight London 29/04/1898 25/03/1960 1921 - Alive 
Thomas De La Rue London 01/07/1898 27/07/1947 1926 - Alive 
Thomas, Evans & John Dyer Swansea, Wales 03/07/1900 - - 1930 (Cardiff, Swansea) Liq. 1964 

Tilbury Contracting and Dredging London 16/08/1902 12/10/1966 1928 - Alive 

Tuttle and Sons London 22/01/1902 26/04/1996 1996 - Alive 
Weardale, Steel Coal & Coke West Hartlepool, Durham 29/09/1899 - 1930 1926 (Newcastle, Sh., et al) Liq. 1957 

West Bromwich Spring West Bromwich 14/11/1903 06/11/1989 1989 1967 (Midland&West) Alive 

Yang-Tse Corporation London 14/09/1898 24/03/1958 1921 1898 Alive 

Yorkshire Dye ware and Chemical Huddersfield, Yorkshire 19/05/1900 08/09/1947 1921 1900 (Leeds) Alive 

Panel B: Incorporated between 1958 and 1962 

Company Name City of Inc. Inc. date IPO date Traded (LSE) Traded (provincial) Status 

Albert Fisher Group Nelson, Lancashire 06/02/1961 21/09/1973 1973 1965 (Liverpool) Alive 

Blanes London 01/05/1959 25/03/1974 1974 - Alive 

Block Holdings, Ltd London 15/12/1959 09/07/1985 1985 - Alive 

Central Properties (Kensington) London 20/06/1961 10/12/1985 1985 - Alive 

Ceylon Tea Plantation Holdings London 27/09/1960 05/10/1960 1909 - Alive 

Countryside Properties London 14/11/1958 15/11/1972 1972 - Alive 

Dalkeith (Ceylon) Holdings Dalkeith 17/11/1960 05/01/1999 1999 - Alive 

Hill & Smith Holdings Brierley Hill, Staffordshire 30/09/1960 26/03/1969 1969 - Alive 

Ind Coope Tetley Ansell London 13/04/1961 13/05/1961 1961 1961 (Birmingham et al) Alive 

JH Haynes and Co. Yeovil, Somerset 18/05/1960 07/11/1996 1996 - Alive 

Lowland Investment London 20/09/1960 05/04/1966 1966 - Alive 

Mining Supplies Doncaster, Yorkshire 24/03/1960 24/03/1965 1965 - Alive 

Nasmo Machinery Wolverhampton 02/07/1959 11/11/1968 1968 1968 (Midlands & West) Alive 

Oldeani Developments Ltd Birmingham 18/11/1960 29/11/1996 1996 - Alive 

Provident Clothing Bradford, West Yorkshire 31/08/1960 16/03/1962 1962 - Alive 

Rankin Dyson London 15/12/1958 27/09/2000 2000 - Alive 

Reeve Angel International London 23/06/1959 17/11/1960 1960 - Alive 

Rem Products (Electrical) Leigh-on-Sea, Essex 14/03/1961 29/02/1996 1996 - Alive 

Serapsoidar London 22/01/1960 14/06/1967 1967 - Alive 

Town Centre Securities Leeds 17/03/1959 21/09/1960 1960 - Alive 
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Table 2. A2 - Size of the London and Provincial Stock Exchanges at the end of 1899 

The table provides the total number of firms; securities traded and market capitalization of the London 
Stock exchange and provincial stock exchanges at the end of 1899, broken down by industry. It includes 
the percentage of securities only quoted in London and those quoted only on provincial exchanges. 

Industry No firms No Securities Total Mkt. Cap Quoted Only in Outside London 
London Only 

(GBP) (%) No % No % 
Breweries and Distilleries 149 326 86,068,140.20 7.79 87 58.39 23 15.44 
Canals 13 25 13,114,302.50 1.19 1 7.69 10 76.92 
British Corporations and Counties 107 157 143,583,879.00 13.00 57 53.27 25 23.36 
Colonial and Foreign Corporations 53 85 187,376,295.00 16.97 58 109.43 0 0.00 
Docks 13 19 7,350,587.00 0.67 5 38.46 8 61.54 
Gas and Lighting 58 104 67,236,800.80 6.09 44 75.86 9 15.52 
Iron, Coal and Steel 80 126 40,279,692.60 3.65 10 12.50 51 63.75 
Land, Mortgage, Financial 103 168 76,325,272.80 6.91 55 53.40 27 26.21 
Spinning and Weaving 23 24 552,446.40 0.05 0 0.00 22 95.65 
Steamship and Shipbuilding 43 63 11,284,660.80 1.02 12 27.91 16 37.21 
Tea and Coffee 41 65 1,919,938.15 0.17 24 58.54 2 4.88 
Telegraph 21 40 37,697,568.00 3.41 14 66.67 0 0.00 
Tramway and Omnibus 37 57 13,687,415.70 1.24 15 40.54 6 16.22 
Trusts 52 139 58,019,725.90 5.25 34 65.38 8 15.38 
Wagon and Railway Carriage 13 18 695,382.30 0.06 1 7.69 12 92.31 
Waterworks 23 47 26,447,459.30 2.39 15 65.22 5 21.74 
Other Companies 365 639 164,564,546.00 14.90 154 42.19 63 17.26 
Mining Companies exc. Iron, Ore 
and Coal 160 156 168,164,880.00 15.23 45 28.13 5 3.13 

Total 1354 2258 1,104,368,992.00 100.00 631 46.60 292 21.57 
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Table 2. A3 - Chronology of Company Law and Financial Market Regulation 
Year Rule Description Source 
1843 Absolute majority (50%+) Majority of votes prevails in company law. Rule in Foss v. Harbottle 
1883 Proxy voting not permitted No common law right on the part of a shareholder to vote by proxy. Rule in Harben v. Phillips 
1889 Liability standard for Liability standards for directors, distributors and accountants is intent that is, Rule in Derry v. Peek 

prospectus statements is plaintiffs have to prove affirmatively that the statements were made 
intent fraudulently. 

1890 Liability standard for Liability standards for directors, distributors and accountants is negligence Directors' Liability Act, 
prospectus statements is that is, investors must prove that directors acted with negligence and that S3 
negligence their losses were caused by the misleading statements. 

1900 Prospectus filing Required to be filed at Companies House. Must contain specific material. Company law 
1900 Statement in lieu of Shares can be traded without a prospectus (as before), provided the issuer Companies Act, S1 

prospectus files a statement with the registrar. (confirmed in 1907, S 4) 
1915 Recording rule All trades to be recorded in Stock Exchange's Official List or Companies Act 

Supplementary List. Former is for quoted companies on LSE, and latter is 
for companies without a quotation but where dealing is allowed. 

1921 Non listed companies' Stock exchange published stricter rules covering permission to deal in London Stock Exchange 
rules unquoted companies. 

1929 Prospectus is required, and A prospectus is required both by Corporate Law and the London Stock Companies Act, S 35 
must contain specific Exchange. In the prospectus, the issuer has to disclose the compensation, 
information inside ownership of each director, as well as contracts made by the issuer 

outside the course of the business, and all transactions in which related 
parties have, or will have, an interest. 

1929 Liability standard for Liability standards for directors, distributors and accountants is reliance that Companies Act, S 37 
prospectus statements is is, investors must only prove that the statement is untrue, and that they relied 
reliance on such statements. 

1929 Notice of accounts Balance sheets and P&L accounts must be sent out at least 7 days before London Stock Exchange 
AGM. 

1929 Book keeping and filing Company must keep proper books including a P&L account and Balance Companies Act, S 122- 
accounts Sheet. Public companies must file a balance sheet with Registrar of 124. 

Companies. 
1929 New listing rules Followed collapse of 1928 new issue boom, stricter rules introduced for London Stock Exchange 

admission to both Lists, including permission to deal. 
1939 Directors' disclosure Disclosure of contracts with directors. Company law 
1947 New listing rules Differences between Official List and Supplementary Lists (see above) are London Stock Exchange 

abolished. Conditions for granting an Official Quotation significantly 
tightened: 10 years profits record required compared with 5 under 1948 
Companies Act and support of 2 exchange dealers. Also, if permission to 
deal is refused all funds raised in the issue must be returned to subscribers, 
making it impossible to raise money without permission to deal. 

1948 Squeeze out rule (90%) Squeeze out rule: 90% shareholder can buy out minority at original bid Companies Act, S 209 
price. 

1948 Proxy voting introduced Notice of meetings with minimum of 21 days. Allows voting by proxy (Anti Companies Act, [S 136] 
director rule). 

1948 Removal of directors Made easier by special resolution. Companies Act, S 184 

1948 Min votes to force EGM 10% of shares can force an EGM (Anti director rule). Company law, S 132 

1948 Penalties for non Disclosure requirements in prospectus and penalties for non disclosure. Companies Act, S 38 & 
disclosure Detailed provisions regarding the form and content of balance sheets and Fourth Schedule 

P&L accounts. Requirement that company accounts provide a "true and 
fair" view of a company's financial position. 

1967 Mandatory bid (30%) Compulsory tender offer for remaining shares. Takeover Code 

1967 Supra majority (75%) Min. votes required to approve a merger via a scheme of arrangement, and Company law 

waive pre-emption rights for equity issues to new shareholders. 
1967 Block disclosure (10%) Holders of blocks of 10% or more must be disclosed. Companies Act, S 33. 

1967 Disclosure of intention to Holders of blocks of 15% or more must express intentions to bid. City Code on Takeover & 
bid Mergers 

1976 Block disclosure (5%) Holders of blocks of 5% or more must be disclosed. Companies Act, S 26. 

1980 Pre-emption rights New share issues must be offered to existing shareholders first. Companies Act, S 17 

1985 Block disclosure (3%) Holders of blocks of 3% or more must be disclosed. Companies Act, S 198.9 

1985 Oppressed minorities It allows court review of decisions `on the grounds that the company's Companies Act, S 459 

affairs are being or have been conducted in a manner which is unfairly 
prejudicial to the interests of its members generally or of some part of its 

members'. 
1986 FSA is created Self-Regulatory Organizations (SROs) of the London Stock Exchange are Financial Services Act 

introduced. Later, all Stock Exchange regulation and enforcement was 
centralized under the Financial Services Authority. 
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Table 2. A4 - Definitions of various indices of investor protection and enforcement 
This table reports the evolution of various indices of investor protection and enforcement. Panel A reports the evolution over 
time of the anti-director index over time, as defined by La Porta, Lopez-de-Si lanes, Shleifer and Vishny (1998, p. 1123): "An 
index aggregating the shareholder rights which we labeled as `anti-director rights. ' The index is formed by adding 1 when: (1) 
the country allows shareholders to mail their proxy vote to the firm; (2) shareholders are not required to deposit their shares 
prior to the General Shareholders' Meeting; (3) cumulative voting or proportional representation of minorities in the board of 
directors is allowed; (4) an oppressed minorities mechanism is in place; (5) the minimum percentage of share capital that 
entitles a shareholder to call for an Extraordinary Shareholders' Meeting is less than or equal to 10 percent (the sample 
median); or (6) shareholders have preemptive rights that can only be waived by a shareholders' vote. The index ranges from 0 
to 6. " 
Panel B reports the evolution over time of two indices of private enforcement, disclosure requirements and liability standards, 
as defined by La Porta, Lopez-de-Silanes, and Shleifer (2004), and Panel C reports the evolution over time of the public 
enforcement index, as defined by La Porta, Lopez-de-Silanes, and Shleifer (2004). 

Panel A- Description of the anti-director rights index 

Shareholder Right Description Year of introduction 
Proxy by mail allowed Equals one if the Company Law or Commercial Code allows 1948 Companies Act (S. 136) 

shareholders to mail their proxy vote to the firm, and zero 
otherwise. 

Shares not blocked before meeting Equals one if the Company Law or Commercial Code does not Always been in place. 
allow firms to require that shareholders deposit their shares 
prior to a General Shareholders Meeting thus preventing them 
from selling those shares for a number of days, and zero 
otherwise. 

Cumulative voting or proportional Equals one if the Company Law or Commercial Code allows Never been in place. 
representation shareholders to cast all of their votes for one candidate 

standing for election to the board of directors (cumulative 
voting) or if the Company Law or Commercial Code allows a 
mechanism of proportional representation in the board by 

which minority interests may name a proportional number of 
directors to the board, and zero otherwise. 

Oppressed minorities mechanism Equals one if the Company Law or Commercial Code grants Section 459 of 1985 Companies Act which 
minority shareholders either a judicial venue to challenge the allows court review of decisions ̀ on the grounds 
decisions of management or of the assembly or the right to step that the company's affairs are being or have been 

out of the company by requiring the company to purchase their conducted in a manner which is unfairly 
shares when they object to certain fundamental changes, such prejudicial to the interests of its members 
as mergers, assets dispositions and changes in the articles of generally or of some part of its members'. 
incorporation. The variable equals zero otherwise. Minority 

shareholders are defined as those shareholders who own 10 

percent of share capital or less. 
Percentage of share capital to call it is the minimum percentage of ownership of share capital that 1948 Companies Act (Section 132) 10% of 

an extraordinary shareholders entitles a shareholder to call for an Extraordinary shares can force an EGM. 

meeting Shareholders' Meeting. 
Preemptive Rights to new issues Equals one when the Company Law or Commercial Code 1980 Companies Act (Section 17) provides that 

grants shareholders the first opportunity to buy new issues of new share issues must be offered to existing 

stock and this right can only be waved by a shareholders' vote, shareholders or a vote taken each and every time 

and zero otherwise. to suspend the provision. 

61 



Panel B- Description of the two private enforcement indices 

Variable Description U. K. U. K 1900 
When did 

today it switch? 

Panel B. 1 Disclosure Requirements Index 

(1) Prospectus Equals one if the law prohibits selling securities that are going to be listed on the largest stock 00 Never 
exchange of the country without delivering a prospectus to potential investors; equals zero otherwise. 

(2) An index of prospectus disclosure requirements regarding the compensation of directors and key 10 1929 
ensation m C 

officers. Equals one if the law or the listing rules require that the compensation of each director and 
p o key officer be reported in the prospectus of a newly-listed firm; equals one-half if only the aggregate 

compensation of directors and key officers must be reported in the prospectus of a newly-listed firm; 
equals zero when there is no requirement to disclose the compensation of directors and key officers in 
the prospectus for a newly-listed firm. 

(3) An index of disclosure requirements regarding the Issuer's equity ownership structure. Equals one if 10 1967 

reholders Sh 
the law or the listing rules require disclosing the name and ownership stake of each shareholder who, 

' a s voting securities; equals one-half if directly or indirectly, controls ten percent or more of the Issuer 
reporting requirements for the Issuer's 10% shareholders do not include indirect ownership or if only 
their aggregate ownership needs to be disclosed; equals zero when the law does not require disclosing 
the name and ownership stake of the Issuer's 10% shareholders. No distinction is drawn between 
large-shareholder reporting requirements imposed on firms and those imposed on large shareholders 
themselves. 

(4) Inside An index of prospectus disclosure requirements regarding the equity ownership of the Issuer's shares 10 1929 
hi O 

by its directors and key officers. Equals one if the law or the listing rules require that the ownership of 
' p wners s shares by each of its director and key officers be disclosed in the prospectus; equals one- the Issuer 

half if only the aggregate number of the Issuer's shares owned by its directors and key officers must 
be disclosed in the prospectus; equals zero when the ownership of Issuer's shares by its directors and 
key officers need not be disclosed in the prospectus. 

(5) Irregular An index of prospectus disclosure requirements regarding the Issuer's contracts outside the ordinary 10 1929 
course of business. Equals one if the law or the listing rules require that the terms of material contracts 

Contracts made by the Issuer outside the ordinary course of its business be disclosed in the prospectus; equals 
one-half if the terms of only some material contracts made outside the ordinary course of business 

must be disclosed; equals zero otherwise. 
(6) An index of the prospectus disclosure requirements regarding transaction between the Issuer and its 

" " 
10 1929 

). Equals one if the law or the listing related parties directors, officers, and/or large shareholders (i. e., 
Transactions rules require that all transactions in which related parties have, or will have, an interest be disclosed in 

the prospectus; equals one-half if only some transactions between the Issuer and related parties must 
be disclosed in the prospectus; equals zero if transactions between the Issuer and related parties need 
not be disclosed in the prospectus. 

Disclosure The index of disclosure equals the arithmetic mean of (1) Prospect; (2) 0.83333 0 1929 

Index Compensation; (3) Shareholders; (4) Inside ownership; (5) Contracts 
Irregular; (6) and Transactions. 

Panel B. 2 Liability Standard Index 

(1) Liability Index of the procedural difficulty in recovering losses from the Issuer's directors in a civil liability 
l 

0.66667 0 1929, 
y case for losses due to misleading statements in the prospectus. Equals one when investors are on 1948 

standard for required to prove that the prospectus contains a misleading statement. Equals two-thirds when 

the issuer and investors must also prove that they relied on the prospectus and/or that their loss was caused by the 

misleading statement. Equals one-third when investors prove that the director acted with negligence 
its directors and that they either relied on the prospectus or that their loss was caused by the misleading statement 

or both. Equals zero if restitution from directors is unavailable or the liability standard is intent or 

(2) Liability 
gross negligence. 
Index of the procedural difficulty in recovering losses from the Distributor in a civil liability case for 

dt i l 
0.66667 0 1929, 

re o y requ losses due to misleading statements in the prospectus. Equals one when investors are on 1948 
standard for prove that the prospectus contains a misleading statement. Equals two-thirds when investors must also 
distributors prove that they relied on the prospectus and/or that their loss was caused by the misleading statement. 

Equals one-third when investors prove that the Distributor acted with negligence and that they either 

relied on the prospectus or that their loss was caused by the misleading statement or both. Equals zero 
if restitution from the Distributor is unavailable or the liability standard is intent or gross negligence. 

(3) Liability Index of the procedural difficulty in recovering losses from the Accountant in a civil liability case for 
ectus os th i 

0.66667 0 1929, 
. e pr p ng losses due to misleading statements in the audited financial information accompany 1948 

standard for Equals one when investors are only required to prove that the audited financial information 

accountants accompanying the prospectus contains a misleading statement. Equals two-thirds when investors must 

relied on the prospectus and/or that their loss was caused by the misleading that the v l y a so pro e 
accounting information. Equals one-third when investors prove that the Accountant acted with 

negligence and that they either relied on the prospectus or that their loss was caused by the misleading 

statement or both. Equals zero if restitution from the Accountant is unavailable or the liability standard 

Liability 
is intent or gross negligence. 
The index of liability standard equals the arithmetic mean of (1) 0.66667 0 1929, 

standard Liability standard for the issuer and its directors; (2) Liability standard 1948 

index for distributors; and (3) Liability standard for accountants. 
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Panel C- Description of the public enforcement index 

Variable Description U. K. U. K. When did 
today 1900 it switch? 

2.1 Characteristics of the Supervisor of Securities Markets 
(1) Appointment Equals one if a majority of the members of the Supervisor are unilaterally appointed by the Executive branch of o0 government; equals zero otherwise. Never 
(2) Tenure Equals one if members of the Supervisor cannot be dismissed at the will of the appointing authority; equals zero o otherwise. 0 Never 
(3) Focus Equals one if separate government agencies or official authorities are in charge of supervising commercial banks 00N and stock exchanges; equals zero otherwise. ever 
(4) Rules Equals one if the Supervisor can generally issue regulations regarding primary offerings and/or listing rules on t k h 11 1986 s oc exc anges without prior approval of other governmental authorities. Equals one-half if the Supervisor can 

generally issue regulations regarding primary offerings and/or listing rules on stock exchanges only with the prior 
approval of other governmental authorities. Equals zero otherwise. 

Supervisor Index The index of characteristics of the Supervisor equals the arithmetic mean of (1) 0.25 0.25 1986 
Appointment; (2) Tenure; (3) Focus; and (4) Rules. 

2.2 Investigative Powers of the Supervisor of Securities Markets 
(1) Document An index of the power of the Supervisor to command documents when investigating a violation of securities laws. 10 1986 Equals one if the Supervisor can generally issue an administrative order commanding all persons to turn over documents; equals one-half if the Supervisor can generally issue an administrative order commanding publicly 

traded corporations and/or their directors to turn over documents; equals zero otherwise. 
(2) Witness An index of the power of the Supervisor to subpoena the testimony of witnesses when investigating a violation of 10 1986 securities laws. Equals one if the Supervisor can generally subpoena all persons to give testimony; equals one-half if the Supervisor can generally subpoena the directors of publicly-traded corporations to give testimony; equals 

zero otherwise, 
Investigative The index of investigative powers equals the arithmetic mean of: (1) Documents; 10 1986 
Powers Index and (2) Witness. 

2.3 Sanctions 
(1) Orders issuer An index aggregating stop and do orders that may be directed at the Issuer in case of a defective prospectus. The 10 1986 index is formed by averaging the sub-indexes of orders to stop and to do. The sub-index of orders to stop equals 

one if the Issuer may be ordered to refrain from a broad range of actions; equals one-half if the Issuer may only be 
ordered to desist from limited actions; equals zero otherwise. The sub-index of orders to do equals one if the Issuer 
may be ordered to perform a broad range of actions to rectify the violation; equals one-half if the Issuer may only 
be ordered to perform limited actions; equals zero otherwise. We disregard orders that may be issued by Courts at 
the request of a private party in a civil lawsuit. 

(2) Order An index aggregating stop and do orders that may be directed at the Distributor in case of a defective prospectus. 10 1986 
distributor The index is formed by averaging the sub-indexes of orders to stop and to do. The sub-index of orders to stop 

equals one if the Distributor may be ordered to refrain from a broad range of actions; equals one-half if the 
Distributor may only be ordered to desist from limited actions; equals zero otherwise. The sub-index of orders to 
do equals one if the Distributor may be ordered to perform a broad range of actions to rectify the violation; equals 
one-half if the Distributor may only be ordered to perform limited actions; equals zero otherwise. We disregard 
orders that may be issued by Courts at the request of a private party in a civil lawsuit. 

(3) Orders An index aggregating stop and do orders that may be directed at the Accountant in case of a defective prospectus. 10 1986 
accountant 

The index is formed by averaging the sub-indexes of orders to stop and to do. The sub-index of orders to stop 
equals one if the Accountant may be ordered to refrain from a broad range of actions; equals one-half if the 
Accountant may only be ordered to desist from limited actions; equals zero otherwise. The sub-index of orders to 
do equals one if the Accountant may be ordered to perform a broad range of actions to rectify the violation; equals 
one-half if the Accountant may only be ordered to perform limited actions; equals zero otherwise. We disregard 
orders that may be issued by Courts at the request of a private party in a civil lawsuit. 

Orders Index The index of orders equals the arithmetic mean of (1) Orders issuer; (2) Orders 10 1986 
distributor; and (3) Orders accountant. 

(1) Criminal An index of criminal sanctions applicable to the Issuer's directors and key officers when the prospectus omits 0.25 0 1986 
director/officer material information. We create separate sub-indexes for directors and key officers and average their scores. The 

sub-index for directors equals zero when directors cannot be held criminally liable when the prospectus is 
misleading. Equals one-half if directors can be held criminally liable when aware that the prospectus is misleading. 
Equals one if directors can also be held criminally liable when negligently unaware that the prospectus is 
misleading. The sub-index for key officers is constructed analogously. 

(2) Criminal An index of criminal sanctions applicable to the Distributor (or its officers) when the prospectus omits material 0.5 0 1986 
distributor 

information, Equals zero if the Distributor cannot be held criminally liable when the prospectus is misleading. 
Equals one-half if the Distributor can be held criminally liable when aware that the prospectus is misleading. 
Equals one if the Distributor can also be held criminally liable when negligently unaware that the prospectus is 
misleading. 

(3) Criminal An index of criminal sanctions applicable to the Accountant (or its officers) when the financial statements 0.5 0 1986 
accompanying the prospectus omit material information. Equals zero if the Accountant cannot be held criminally 

accountant liable when the financial statements accompanying the prospectus are misleading. Equals one-half if the 
Accountant can be held criminally liable when aware that the financial statement accompanying the prospectus are 
misleading. Equals one if the Accountant can also be held criminally liable when negligently unaware that the 
financial statements accompanying the prospectus are misleading. 

Criminal Index The index of criminal sanctions equals the arithmetic mean of (1) Criminal 0.41667 0 1986 
director; (2) Criminal distributor; and (3) Criminal accountant. 

Public The index ofpublic enforcement equals the arithmetic mean of. (1) Supervisor 0.74667 0 1986 

enforcement Index characteristics index; (2) Investigative powers index; (3) Orders index; and (4) 
Criminal index. 
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Table 2. A5 - Evolution of ownership - 50% threshold 
This table reports evolution of ownership. Ownership is defined as the minimum number of shareholders necessary to pass a 
threshold of 50% of cash flow rights, and is computed for all shareholders, for directors alone, and for outsiders. Frequency is 
the number of companies in which directors and outsiders pass the 50% threshold alone. Panel A refers to the complete 1900 
sample, Panel B to the 1960 sample and Panel C to t-statistics of differences in means between the two samples (1960 minus 
1900). Panels D and E report t-statistics of differences of the 1960 sample from the surviving and non-surviving companies in 
the 1900 sample, respectively. Superscript letters a, b, c indicate significance at 1,5 and 10 percent levels, respectively. 

Panel A: Evolution of ownership, 50% threshold- completel900 sample 

All shareholders Directors Outsiders 

Mean Median Mean Frequency Mean Fre quency N. Obs. 

1900 7.02 2.50 3.15 33 45.43 7 40 

1910 14.05 5.00 2.15 20 41.58 19 40 

1920 19.81 10.00 2.38 16 47.35 20 37 

1930 24.46 21.00 2.92 12 43.74 23 36 

1940 36.84 16.50 3.40 10 60.95 22 32 

1950 51.63 28.00 3.86 7 71.57 23 30 

1960 31.67 34.00 4.80 5 43.37 19 24 

1970 83.68 33.00 4.00 2 99.55 20 23 

1980 87.00 29.00 2.00 1 97.85 20 22 

1990 69.14 16.00 2.00 1 73.65 20 21 

2000 71.75 16.50 1.50 2 79.61 18 20 

mean 38.87 2.94 65.05 

Panel B: Evolution of ownership, 50% threshold - 1960 sample 

All shareholders Directors Outsiders 

Mean Median Mean Frequency Mean Freq uency N. Obs. 

1960 15.85 1.00 1.28 18 0.00 0 20 

1970 23.55 5.50 1.33 9 52.36 11 20 

1980 23.11 8,00 1.83 6 46.62 13 20 

1990 18.25 15.00 1.00 2 25.15 18 20 

2000 15.35 10.00 0.00 0 20.25 20 20 

Mean 19.18 1.37 32.90 

Panel C 1960 vs. 1900 (complete samp le) -Tests o f means (t-statistics) 

1960 vs. 1900 1970 vs. 1910 1980 vs. 1920 1990 vs. 1930 2000 vs. 1940 Overall 

All shareholders 0.96 0.99 0.31 -1.06 -1.07 -0.09 

Panel D: 1960 vs. 1900 (survivors alone) - Tests of means (t-statistics 

1960 vs. 1900 1970 vs. 1910 1980 vs. 1920 1990 vs. 1930 2000 vs. 1940 Overall 

All shareholders 0.59 0.13 0.31 -1.51 -1.44 -0.80 

Panel E: 1960 vs. 1900 (non-survivors alone) - Tests of means (t-statistics) 

1960 vs. 1900 1970 vs. 1910 1980 vs. 1920 1990 vs. 1930 2000 vs. 1940 Overall 

All shareholders 0.68 0.85 0.34 -0.28 0.45 1.07 
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Table 2. A6 - Dispersion of ownership - 50% threshold 
This table reports the annual rates of dispersion of ownership over time. Ownership is defined as the minimum number of 
shareholders necessary to pass the threshold of 50% of cash flow rights. Dispersion is defined as the change in ownership over 
the decade. The rates of dispersion are computed for all shareholders, directors alone, and outsiders alone using the formula 
described in the text. Panel A refers to the 1900 sample, Panel B to the 1960 sample and Panel C reports t-statistics of 
differences in means across the two samples (1960 minus 1900) for the first four decades of each. Panels D and E report t- 
statistics of differences of the 1960 sample from the surviving and non-surviving companies in the 1900 sample, respectively. 
Superscript letters a, b, c indicate significance at 1,5 and 10 percent levels, respectively. 

Panel A: Annual rates of dispersion of ownership, 50% threshold- complete] 900 sample 
All shareholders Directors Outsiders N. Obs. 

1900-1910 5.24 31.27 30.91 40 

1910-1920 4.81 9.25 8.70 38 

1920-1930 3.99 11.73 11.12 37 

1930-1940 2.08 4.22 4.33 33 

1940-1950 1.45 6.60 7.00 31 

1950-1960 0.34 0.30 -0.25 25 

1960-1970 3.58 5.07 8.11 23 

1970-1980 -2.03 1.61 -1.03 22 

1980-1990 -4.27 0.00 -6.72 22 

1990-2000 1.50 0.00 0.77 20 

Mean 2.19 8.79 8.19 

Panel B: Annual rates o dispersion qf ownership, 50% threshold - 1960 sample 

All shareholders Directors Outsiders N. Obs. 

1960-1970 12.84 45.94 45.00 20 

1970-1980 4.47 17.08 8.38 20 

1980-1990 5.50 21.05 21.73 20 

1990-2000 -0.07 0.10 6.96 20 

Mean 5.70 23.63 20.66 

Panel C: 1960 vs. 1900 (full sample) - Tests of Means (t-Statistics) 

First decade Second decade Third decade Fourth decade Overall 

All shareholders 2.42b -0.11 0.46 -0.85 1.02 

Directors 1.12 0.75 0.91 0.65 1.56 

Outsiders 1.06 -0.03 1.03 0.28 1.08 

Panel D: 1960 vs. 1900 (survivors only )- Tests of Means (t-Statistics) 

First decade Second decade Third decade Fourth decade Overall 

All shareholders 1.55 0.11 0.08 -1.47 0.39 

Directors 1.27 0.92 0.40 0.41 1.56 

Outsiders 1.21 0.22 0.50 -0.07 1.06 

Paned E: 1960 vs. 1900 (non survivors only) - Tests of Means (t-Statistics) 

First decade Second dec ade Third decade Fourth decade Overall 

All shareholders 2.266 -0.31 0.89 0.44 1.37 

Directors 0.65 0.25 1.19 0.71 1.01 

Outsiders 0.62 -0.27 1.29 0.59 0.72 
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Table 2. A7 - The takeover process in the U. K., 1900-1950 
The table describes the takeover process in the U. K. in the first half of the twentieth century. Panel A refers to stock acquisitions by companies in the 1900 sample over the period 1900 - 1950, the toehold, the percentage of the target owned after the 
acquisition and whether the acquisition was a tender offer or a merger. Panel B reports large tender offers from the sample in 
Hannah (1976), the toehold, the percentage of the target owned after the acquisition, and the means of payment. Panel C 
reproduces references in the Financial Times to the terms on which offers were made in 22 acquisitions in the first half of the 
century. This includes four cases from Panel A, 13 from Panel B, and 8 from other acquisitions. 

Panel A: Stock acquisitions by companies in the 1900 sample, 1900 - 1950 
Year Acquirer Target Toehold % after Tender or Merger 
1901 GKN Holdings Nettlefolds 0.0 100.0 Merger 
1902 Laird Group The Mulliner Wigley Co. Ltd 0.0 100.0 Merger (Private) 
1903 Laird Group Laird 0.0 100.0 Merger (Private) 
1909 Reed International London Paper Mills Co. 0.0 99.9 Tender 
1918 Marconi (G. E. ) Osram Lamp Works 0.0 100.0 Merger (Private) 
1919 Laird Group Midland Railway Carriage and Wagon Co. Ld 0.0 100.0 Merger (Private) 
1919 Marconi (G. E. ) Peel Conner Telephone Works 0.0 100.0 Tender 
1920 GKN Holdings John Lysaght Ltd 0.0 99.8 Tender 
1921 Tate & Lyle Abram Lyle & Sons 0.0 100.0 Merger (Private) 
1923 GKN Holdings Consolidated Cambrian 0.0 96.0 Tender 
1923 GKN Holdings D Davis & Sons 0.0 96.0 Tender 
1923 Laird Group Leeds Forge Co. Ld 0.0 99.0 Tender 
1925 De La Rue Lamert 0.0 100.0 (Private) 
1929 Tate & Lyle Fairrie & Co. 0.0 100.0 Merger (Private) 
1930 GKN Holdings James Mills Ltd 0.0 100.0 Merger (Private) 
1938 De La Rue Davy Gravure 0.0 100.0 Merger (Private) 
1938 Tate & Lyle Macfie & Sons 0.0 100.0 Merger (Private) 
1947 GKN Holdings 49% of Guest, Keen Williams (+ 51 %) 0.0 100.0 Merger (Private) 

Panel B: Large tender offers (Hannah's sample) 1919 -1939 
Year Acquirer Target Toehold % after Means of payment 
1919 Dorman Long Carlton Iron and Mainsforth Colliery N. A. N. A. 
1919 Guest Keen and Nettlefolds John Lysaght 0.0 99.8 Shares 
1919 Lever Bros Price's Patent Candle Co. N. A. N. A. 
1919 Vickers Metropolitan Carriage Wagon and Finance 0.0 100.0 Shares 
1920 Armstrong-Whitworth Pearson and Knowles Coal and Iron N, A. N. A. 
1920 A. Darracq (S. T. D. Motors after deal) Sunbeam Motor Car Company 0.0 100.0 Shares 
1920 Stewarts and Lloyds Alfred Hickman 0.0 99.9 Shares 
1920 John Summers Shelton Iron Steel and Coal Co. 0.0 100.0 Shares 
1923 Guest Keen and Nettlefolds D. Davis and Sons 0.0 96.0 Shares 

Consolidated Cambrian 0.0 96.0 Shares 
1923 Richard Thomas Grovesend Steel & Tinplate 0.0 100.0 Shares 
1924 Amalgamated Dental Co. De Trey N. A. N. A. 
1925 Distillers Buchanan-Dewar 0.0 99.9 Shares 

John Walker & Sons 0.0 100.0 Shares 

1925 Lever Bros British Oil & Cake Mills 0.0 100.0 All Cash 

1927 British Match Corporation Bryant & May 0.0 99.0 Shares 

1928 Associated Electrical Industries British Thomson-Houston 0.0 100.0 Shares 

(International General Electric) Metropolitan Vickers Electrical 
Ferguson Pailin Ltd 0.0 100.0 All Cash 

Edison Swan Electric 0.0 92.7 All Cash 

1928 Inveresk Paper United Newspapers (Daily Chronicle Invt. Corp. ) N. A. N. A. 

1928 J. Sears & Co (Trueform Boot Co) Freeman Hardy & Willis 0.0 99.0 All Cash 

1928 Turner & Newall Bells United Asbestos 0.0 100.0 Shares 

1928 Watney Combe Reid Huggins & Co. 0.0 99.0 All Cash 

1929 Barclay, Perkins and Co. Style & Winch 0.0 99.0 Shares 

1929 Unilever Lever Bros 0.0 100.0 Shares 

Margarine Union 
1930 Barry & Staines Linoleum Barry Ostlere & Shepherd 0.0 100.0 Shares 

Linoleum Manufacturing 0.0 100.0 Shares 

1930 Taylor Walker Cannon Brewery 0.0 98.0 Shares 

1933 Charrington Hoare & Co 0.0 100.0 Shares 

1934 Ind Coope & Allsopp Ind Coope 
Allsopp & Co 0.0 100.0 Shares 

1935 Hawker Siddeley Hawker Aircraft 0.0 51.1 Shares 

Armstrong Whitworth Developments 0.0 100.0 Shares 

1936 Stewarts and Lloyds (United Tube Holdings) British Mannesmann Tube Co. 0.0 99.0 Shares 

1937 Distillers Booth's Distilleries 0.0 97.8 All Cash 

1937 Imperial Chemical Industries Salt Union 0.0 90.0 Shares 

1938 Associated Portland Cement Manufacturers Alpha Cement 0.0 74.0 Shares 

1938 Beechams Pills Eno Proprietaries 0.0 97.0 Shares 

1939 Stewarts & Lloyds Stanton Ironworks Co 0.0 100.0 Shares 
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Panel C: References in the Financial Times (FT) to acquisitions in the first half of the 20`h centu 
Year Acquirer Target Quote 
1919 Vickers W. T. Glover "Shareholders of W. T. Glover and Company, Ltd., the electric wire and cable manufacturers , of Trafford Park, Manchester, have received a circular from the Chairman, accompanying the 

annual report, published in another column, in which an offer from Vickers, Ltd., to acquire the 
shares of Glover and Company is set out. The circular is as follows: `The directors have 
recently been approached on behalf of Vickers, Ltd., with a view to that company acquiring the 
controlling interest in this company by means of an exchange of shares. As the result of 
negotiations, Vickers, Ltd., have now agreed with myself (as Chairman of the Board acting as 
trustee for the shareholders) to purchase the shares of this company from the respective holders 
such of them as think fit to adopt the agreement, at the following prices: For every Preference 
£1 share the sum of 17s 6d in cash; For every four £1 Ordinary shares five fully-paid £1 
Ordinary shares of Vickers, Ltd.... Your directors (among whom are substantial holders of the 
company's Preference and Ordinary shares) are of the opinion that the terms of the sale are 
favourable to the shareholders, and will agree to sell their own shares accordingly. If you 
propose to take advantage of this offer it is necessary that you should sign ... Yours faithfully, 
A. L. Ormrod, Chairman, W. T. Glover and Co., Ltd. " FT Friday 2 May 1919 

1920 GKN Holdings John Lysaght Ltd "To the ordinary shareholders of John Lysaght, Ltd. Dear Sir (or Madam), As you will have 
seen from the preliminary announcement published in the Press by the authority of your 
Directors, an offer has been received from Guest, Keen and Nettlefolds, Limited, for the 
purchase of the Ordinary shares in John Lysaght, Limited. The offer to the shareholders of 
your Company is of three Ordinary shares and four 5% Cumulative Second Preference shares 
(free of income tax) ranking pari passu with the present issue of this class of shares in Guest, 
Keen and Nettlefolds, Limited.... The offer has been unanimously accepted by the Directors 
of your company for the whole of their individual shares, and they have no hesitation in 
recommending its acceptance to the shareholders. " FT Monday 19 January 1920. 

1920 Lever Brothers Niger Company "The Directors of the Niger Company have received an offer from Lever Brothers, Port 
Sunlight, to purchase all the issued Ordinary shares in the Company at £6 10s each, payable in 
cash on or before 15` July next, together with interest on the price at the rate of 7% per annum 
from 15` January, 1920.... The Niger Directors recommend the Ordinary shareholders to take 
advantage of this offer. It is subject to the following conditions ... Lever Brothers has the right 
to take any shares in respect of which its offer may be accepted, but reserves the right to cancel 
the agreement altogether if acceptances for at least 75% of the issued Ordinary shares are not 
received within the stipulated time. " FT Monday 26 January 1920 

1920 John Summers Shelton Iron Steel and "The Shelton Iron Steel and Coal Company intimates that negotiations have taken place 

and Sons Coal Company between some of the large shareholders and John Summers and Sons, Ltd., which have resulted 
in the acquisition by the latter of the majority of the Shelton shares. The price is £1 5s per 
share, payable as to £1 in Seven and a half per cent. Cumulative Preference shares of John 
Summers and Sons and 5s in cash. Arrangements have been made by which similar terms will 
be offered in due course to the whole of the Shelton shareholders. " FT Tuesday 24 February 
1920 

1920 A. Darracq Sunbeam Motor Car "The official announcement that the Directors of A. Darraq and Company (1903) and the 

(S. T. D. Motors Company Sunbeam Motor Car Company have concluded an agreement, subject to ratification by the 

after deal) respective shareholders, for an amalgamation of their extensive interests is of more than 
ordinary importance as presaging the materialisation of the greatest combine that has been 

negotiated in the motor industry in this country. ... 
The proposed amalgamation will take the 

form of an exchange of shares on an equal basis - namely, that the Sunbeam shareholders will, 
in exchange for their present holding, receive an equal number of shares in the Darraq 
Company... " FT Wednesday 9 June 1920 

1920 Stewart and Alfred Hickman "The Directors of Alfred Hickman, the well-known Midland firm of steel and iron 

Lloyds manufacturers, yesterday issued to their shareholders particulars of the offer for the Ordinary 

and Cumulative Participating Preference shares which they have received from Stewarts and 
Lloyds, together with a form of acceptance. The circular sets forth that the directors have 
themselves accepted the offer, and they strongly recommend its acceptance by the 
shareholders. It is embodied in a provisional agreement of the 2l'` August, 1920, which is 

conditional on its approval by holders of at least 80 per cent of the shares mentioned on or 
before 15`h September "FT Tuesday 24 August 1920 

1923 GKN Holdings Consolidated Cambrian "An important deal is involved in the offer of Guest Keen and Nettlefolds to the shareholders 

Collieries of D Davis and Sons and of the Consolidated Cambrian Collieries, both of which own 
extensive colliery undertakings in South Wales. For each five Ordinary £1 shares of the 
Consolidated Cambrian Guest Keen offer two Ordinary, and for every five 5s Ordinary shares 

D Davis & Sons in D Davis and Sons Guest Keen offer one Ordinary.... Acceptance of the offer is strongly 
recommended by both directorates, who have decided to accept it as regards their own 
individual holdings. 90% of the Ordinary shares of each company must accept the offer by 30h 

November or it may be withdrawn. If the deal should go through, as no doubt it will, Guest 

Keens will have a coal output of at least 7,000,000 tons per annum. The attraction to Davis and 
Cambrian shareholders is that they will secure an interest in an undertaking which by reason of 
its varied interests has achieved uniformly good results and has weathered the trade depression 

with conspicuous success. " FT Thursday 15 November 1923 

1923 London and British Fire Insurance "The directors of the British Fire Insurance Co. have issued a circular giving details of the 

offer made by the London and Lancashire Insurance Co. for the purchase of British Fire 
Lancashire Company 

shares.... Payment to be made as follows ... All the directors of the British Fire have decided 
Insurance Co. to accept the offer as concerns their own holdings, and they recommend the offer to the 

acceptance of all other shareholders. ... the offer is conditional upon acceptance by the holders 

of at least 85 % of the issued share capital of British Fire" FT Friday 23 March 1923 

1923 Laird Group Leeds Forge Co. Ld "An official intimation is made that a circular is about to be issued by the directors to the 
hi hh c as shareholders in the Leeds Forge Company recommending the acceptance of an offer w 

been made by Cammell Laird and Co. to exchange one £1 Ordinary share of Cammell Laird 

for every two £' Ordinary in the Leeds Forge and one Ordinary of Cammell Laird for one £1 

Seven % Cum. Preference of the Leeds Forge" FT Saturday 23 June 1923 p. 5 
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1923 Richard Thomas Grovesend Steel & "Further particulars of the amalgamation in the tinplate trade, which was confirmed by our 
Tinplate Swansea correspondent in yesterday's FT, show that Richard Thomas and Co. have offered to 

take over (a) 80% of the shares of the Grovesend Company, or (b) the whole of the shares of the Company. So far as the 80% is concerned it is certain that the deal will be completed. With 
regard to the other 20% it is regarded as a practical certainty that the holders will agree. Meanwhile, a circular has been issued to the 20% stating that the holders of 80% of the shares have accepted and recommending holders of the other 20% to accept. The terms are that the 
Ordinary shares of the Grovesend Company shall be exchanged for the Ordinary shares of 
Richard Thomas and Co., in part payment, plus a very substantial cash payment to the holders 
of Grovesend Company. " FT Monday 15 October 1923 

1925 Distillers Buchanan-Dewar "The Chairman (of Distillers) in proposing the special resolution, said:.... Before we can carry 
out the terms of the provisional agreements with the other two companies shareholders it will 

John Walker & Sons 
be necessary to amend our present articles of association Unfortunately, this cannot be done 
without obtaining the sanction of the court" ... "If the necessary number of shareholders accept 
the offer, and we are asking for 90% of the shareholders of the other two companies to accept, 
but with power to accept a smaller number, not however less than 75%... " FT Monday 9 
March 1923 

1928 Union Cold London Central Markets "Shareholders of London Central Markets Cold Storage Company are notified that a 
Storage Company Cold Storage Company provisional agreement has been made for amalgamation... In a circular the directors 

... point 
out that they have agreed to take 6% Cumulative Preference shares in respect of their holdings 
in preference to the cash offer ... and recommend shareholders to accept the offer" FT Friday 
21 September 1928 

1928 Amherst Estates St. Ives Rubber Estates "The directors of the St. Ives Rubber Estates announce that ... after negotiations with the 
directors of the Amherst Estates (Selangor) Rubber Company, they have entered into a draft 
agreement with that company. The terms of the amalgamation, which is subject to the approval 
of the shareholders of both companies, are the issue of 250,000 fully paid 2s Amherst shares to 
the St. Ives shareholders. They have been mutually agreed upon by the directors of both 
companies as fair and equitable to all parties. " FT Monday 24 September 1928 

1928 Watney Combe Huggins & Co. "Shareholders of Huggins and Co., the West End brewers, have been informed than an offer 
Reid has been made by a well-known brewery company to purchase their holdings at £5 8s 6d per 

share. The offer is conditional upon acceptance by 76% of the holders... The directors intimate 
that they have accepted the offer and strongly recommend shareholders to accept" FT Saturday 
13 October 1928 

1928 J. Sears & Co Freeman Hardy and "The Financial Times is officially informed that an offer for the purchase of Freeman Hardy 

Willis and Willis Preferred Ordinary shares at the price of £3 6s and for the Deferred Ordinary at £7 
7s 6d net per share has been received. The directors, who have themselves accepted the offer, 
recommend same to shareholders. " FT Monday 15 October 1928 

1928 Manchester Andrew Knowles and "The terms are now available... In exchange for the issued share capital of 750,000 fully-paid 

Collieries Sons £1 shares, Andrew Knowles and Sons will receive£706,500 in shares of the new company... 
The circular adds that in view of the satisfactory financial position and earning capacity... the 
directors are of opinion that the amalgamation will prove of advantage to all the parties 
concerned, and recommend the proposals which will be submitted at a meeting... " FT Tuesday 
20 November 1928 

1928 Scottish Drapery J. R. Allan "An offer has been made by the Scottish Drapery Corporation to purchase the Ordinary shares 
Corporation of J. and R. Allan, drapers and silk members of Edinburgh, at 27s per share... The offer is 

conditional upon acceptance by 90% of the holders... The Ordinary shares (of J. R. Allan) are 
quoted on Edinburgh at 25s. " FT Saturday 24 November 1928 

1928 Turner & Newall Bells United Asbestos "For each Bell's Ordinary held shareholders will receive in exchange one Turner and Newall 
Ordinary of £1... " FT Tuesday 27 November 1928 "Your directors are of the unanimous 
opinion that the offer made by Turner and Newall, Ltd., is equitable, and your Board have no 
hesitation in recommending it for acceptance... Your Board have been gratified by the receipt 
of an exceptionally large number of proxies, representing approximately 75% of the issued 

shares of the company, in support of the present recommendations. " FT Friday 7 December 
1928 

1935 Allied Aga Heat "An offer has been made by the directors of Allied Ironfounders, of which Mr. A. W. Steven is 

Ironfounders chairman, for the whole of the issued share capital of Aga Heat, manufacturers of heat and 
cooking appliances. The terms offered are one fully paid £1 Ordinary of Allied Ironfounders 
for every five fully-paid 5s shares in Aga Heat... The offer, which is recommended by the 
directors,, is conditional upon acceptance by holders of not less than 90 %... Mr. J. E. V. 
Jobson, the chairman, has accepted a seat on the Board of Allied Ironfounders. " FT Thursday 
11 July 1935 

1935 Hawker Siddeley Hawker Aircraft "The subscription list will open and close on Tuesday next for the issue of Hawker Siddeley 
Aircraft Company of 1,000,000 Five % Cumulative Preference shares of £I each at par and 
1,000,000 Ordinary shares of 5s each at 15s per share. As previously reported in The Financial 

Armstrong Whitworth Times, the company is acquiring the whole of the issued Ordinary share capital of Armstrong 

Developments Whitworth Developments and 50% of the issued share capital of Hawker Aircraft ... 
The issue 

will be advertised at the coming weekend and prospectuses will be available after 3.30 today 
from the company's bankers" FT Friday 12 July 1935 

1938 Beechams Pills Eno Proprietaries "Formal offer is now made by Beecham Pills to acquire the Ordinary shares of Eno 

Proprietaries. As announced bin The Financial Times last Wednesday, holders of Eno Ordinary 

are invited to exchange their shares on the basis of five 2s 6d Deferred of Beechams for every 

eight 5s shares held. The offer, which is unanimously recommended by the directors of Eno 

Proprietaries, is conditional upon acceptance by at least 90 %, or such lower percentage as 
Beechams may agree to accept. " FT Saturday 8 October 1938 
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3. Takeovers around the world 

3.1. Introduction 

In a perfect world, corporate assets would be channeled towards their best possible 
use. Mergers and acquisitions (M&A) help attain this goal by reallocating control 
over companies. However, frictions such as transaction costs, asymmetries of 
information, and agency conflicts can prevent efficient transfers of control. 

Recent studies on corporate governance use measures of the quality of the 
legal and regulatory environment within a country as proxies for some of these 
frictions, and have shown that differences in laws, regulation and enforcement 

correlate with the development of capital markets, the ownership structure of firms 

and the cost of capital, as shown by La Porta, et al. (1997) and (1998), and 
Bhattacharya and Daouk (2002). 

In this Chapter we analyze a sample of mergers and acquisitions announced 
in the 1990s and completed by the end of 2002. Our sample comprises firms in 49 

major countries and shows that differences in laws and enforcement explain the 

intensity and the pattern of mergers and acquisitions around the world. 
We show that the volume of M&A activity is significantly larger in countries 

with better accounting standards and stronger shareholder protection. This result 
holds for several measures of M&A activity, and also when we control for other 

characteristics of the regulatory environment, such as antitrust legislation and 

takeover laws. Our finding indicates that a more active market for mergers and 

acquisitions is the outcome of a corporate governance regime with stronger investor 

protection. We also show that hostile deals are relatively more likely in countries 

with better shareholder protection. A likely explanation is that good protection for 

minority shareholders makes control more contestable by reducing the private 

benefits of control. 

Next, we provide evidence on cross-border mergers and acquisitions. We 

show that the probability that a given deal is cross-border rather than domestic 

decreases with the investor protection of the target's country. Moreover, even after 

we control for bilateral trade, relative GNP per capita, and cultural and geographical 

differences, we find that targets are typically from countries with poorer investor 

protection than the acquirers. This result suggests that cross-border M&A activity is 
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an important channel for an effective worldwide convergence in corporate 

governance standards, as argued by Coffee (1999). 

Selling to a foreign firm is a form of contractual convergence similar to the 

decision of listing in countries with better corporate governance and better-developed 

capital markets. Pagano, et al. (2002) and Reese and Weisbach (2002) show that 

firms from countries with weak legal protection for minority shareholders list abroad 

more frequently than do firms from other countries. We show that firms in countries 

with weaker investor protection are often sold to buyers from countries with stronger 

investor protection. 

We also analyze the determinants of the takeover premium and the method of 

payment in individual transactions. We show that the premium is higher in countries 

with higher shareholder protection, although the result is driven by deals with United 

States and British targets. We find that the probability of an all-cash bid decreases 

with the degree of shareholder protection in the acquirer country. This finding 

indicates that acquisitions paid with stocks require an environment with high 

shareholder protection. 

Our Chapter belongs to the growing literature exploring cross-country 

variation in governance structures around the world. Recent studies show that better 

legal protection of minority shareholders is associated with more developed stock 

markets (La Porta, et al., 1997), higher valuation (La Porta, et al., 2002), greater 

dividend payouts (La Porta, et al., 2000b), lower concentration of ownership and 

control (La Porta, et al., 1999), lower private benefits of control (Dyck and Zingales, 

2003, and Nenova, 2003), lower earnings management (Leuz, et al., 2003), lower 

cash balances (Dittmar, et al., 2003), and higher correlation between investment 

opportunities and actual investments (Wurgler, 2000). Our Chapter shows that better 

investor protection is correlated with a more active market for mergers and 

acquisitions. 

We structure the Chapter as follows. Section 3.2 describes the data. Section 

3.3 contains the analyses of the determinants of M&A activity. Section 3.4 discusses 

the main results. Section 3.5 concludes. 
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3.2. Data 

Our sample contains all mergers and acquisitions announced between January 1, 
1990 and December 31,1999, completed as of December 31,2002, and reported by 

SDC Platinum, a database from Thompson Financial. Because we wish to study 
transactions clearly motivated by changes in control, we focus on mergers (business 

combinations in which the number of companies decreases after the transaction) and 

acquisitions of majority interests (all cases in which the acquirer owns less than 50% 

of the target-company's stock before the deal, and more than 50% after the deal). A 

second reason for this sample selection is that the coverage of transfers of minority 

stakes (below 50%) is likely to be severely affected by cross-country differences in 

disclosure requirements. By selecting only transfers of control stakes (above 50%), 

we minimize these disclosure biases. However, in interpreting the results, we note 

that it is important to be aware that the availability and quality of the data may be 

better in some countries (such as the U. S. and U. K. ) because of broader SDC 

coverage. 37 

The availability of empirical measures of investor protection limits our set to 

49 countries. The sample from SDC includes 45,686 deals, 22% of which have a 

traded company as the target. Excluded deals represent about 6% of the original data 

set in number and 1% in value. 

Table 3. A1 in the Appendix describes the variables we use in this Chapter 

and indicates their sources. These variables can be classified into three broad 

categories corresponding to three different levels of analysis. 

The first set of variables is at country level. It includes measures of M&A 

activity from the target's perspective, broad macroeconomic conditions, and proxies 

of the legal and regulatory environment. We use these variables in our cross-country 

analysis of the determinants of international mergers and acquisitions. 

In the second level of analysis we examine cross-border deals and use 

ordered pairs to distinguish between acquirer and target countries (there are 49x48, 

that is, 2,352 ordered pairs). Our variables measure the now of M&A activity and 

cultural differences and similarities between any ordered pair of countries. 

37 A related concern is that the coverage of small countries improves over time. To address this 

concern, we replicate our analysis on the sub-sample of deals announced in the second half of the 

1990s and find similar results. 
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The third set of variables is at individual-deal level. This set includes data on 
the premium paid, the value of the deal, and the means of payment. We use these 
data in the analysis of the determinants of the premium and the means of payment, 
together with country-level variables defined above. 

3.2.1. M&A activity 
Tables 3.1 and 3.2 show the data on M&A activity sorted by target country. We 
define as volume the percentage of traded firms that are targets of successful mergers 

or acquisitions. 38 We interpret this variable as a measure of the ability of an economy 
to reallocate control over corporate assets. As is apparent from the table, the market 
for corporate control plays a different role in different countries. For example, in 

Japan, volume is very low (only 6.4% of Japanese traded companies are targets of a 

completed deal during the 1990s) and in the U. S., volume is very high (65.6% of 
U. S. traded companies are targets in a completed deal). The table also shows some 

similarities across countries. For example, volume in France, Italy, and the United 

Kingdom is similar, although their governance regime is quite different. 

Of all mergers and acquisitions, we focus on hostile deals, since they are 

likely to play an important governance role. We define as hostile takeover the 

number of attempted hostile takeovers as a percentage of the total number of traded 

companies. The intuition is that the disciplinary role of hostile takeovers is related to 

the threat they represent to incumbent managers. In other words, it is likely that 

attempted (but failed) hostile takeovers play just as important a role in disciplining 

management as hostile takeovers that are eventually completed. 

In all countries, the frequency of hostile takeovers is very small. According to 

SDC, they are absent in 21 out of 49 countries, and when present they never exceed 

the 6.44% observed in the United States. Therefore, according to SDC Platinum, 

hostile takeovers are rare. However, this conclusion may be unwarranted, because 

our source might fail to record all unsuccessful takeovers. Moreover, in some 

countries the corporate governance role of hostile takeovers could be performed by 

hostile stakes, as Jenkinson and Ljungqvist (2001) show for Germany. 

38 We also use other measures of volume, such as the total number of completed deals divided by 

population, the value of all completed deals divided by GDP, and the value of completed deals among 
traded companies divided by stock market capitalization. The qualitative results do not change. 
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Table 3.1 - Data on international mergers and acquisitions, by target country 

Volume is the percentage of traded companies targeted in a completed deal. Hostile takeover is the 
number of attempted hostile takeovers as a percentage of domestic traded firms. Cross-border ratio is 
the number of cross-border deals as a percentage of all completed deals. 
Country Volume (%) Hostile takeover (%) Cross-border ratio (%) 
Argentina 26.80 0.65 53.73 
Australia 34.09 4.60 27.16 
Austria 38.14 1.03 51.55 
Belgium 33.33 0.56 45.14 
Brazil 23.08 0.00 52.03 
Canada 30.05 2.73 22.66 
Chile 10.57 0.42 64.79 
Colombia 19.42 0.00 66.67 
Denmark 24.03 0.81 38.26 
Ecuador 10.53 0.00 68.97 
Egypt 1.46 0.00 47.62 
Finland 45.45 0.91 22.67 
France 56.40 1.68 33.81 
Germany 35.51 0.30 26.05 
Greece 12.66 0.00 23.13 
Hong Kong 33.91 0.41 38.52 
India 2.01 0.02 56.02 
Indonesia 10.60 0.48 61.03 
Ireland 28.90 4.62 52.73 
Israel 9.43 0.23 46.94 
Italy 56.40 3.04 36.13 
Japan 6.43 0.00 13.25 
Jordan 0.00 0.00 55.56 
Kenya 1.80 0.00 28.57 
Malaysia 15.23 0.19 11.27 
Mexico 27.51 0.00 51.02 
Netherlands 26.49 1.32 43.43 
New Zealand 49.82 0.70 46.15 
Nigeria 0.61 0.00 58.33 

Norway 61.24 5.86 36.76 

Pakistan 0.48 0.00 55.56 

Peru 12.21 0.00 56.88 

Philippines 21.41 0.00 37.97 

Portugal 31.37 1.96 40.00 

Singapore 34.06 0.40 31.41 

South Africa 23.89 0.45 24.65 

South Korea 4.81 0.00 53.85 

Spain 15.72 0.17 37.55 

SriLanka 4.83 0.00 42.86 

Sweden 62.06 3.74 35.48 

Switzerland 38.48 1.43 43.59 

Taiwan 0.89 0.00 49.37 

Thailand 17.14 0.00 43.24 

Turkey 6.12 0.00 45.45 

United Kingdom 53.65 4.39 23.46 

United States 65.63 6.44 9.07 

Uruguay 7.55 0.00 85.00 

Venezuela 14.91 0.00 56.60 
7irrmhnhtxwP 6.35 0.00 46.15 

World average 23.54 1.01 4L. öL 
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We define as the cross-border ratio the percentage of completed deals in 

which the acquirer is from a different country than the target. In the case of mergers, 

we follow our data source to distinguish acquirers from targets. For example, in the 

merger between Daimler and Chrysler, Thomson codifies Daimler as the acquirer 

and Chrysler as the target. 

The number of cross-border mergers and acquisitions is 11,638, 

corresponding to 25% of the total. Table 3.1 shows that different countries play 
different roles in the cross-border M&A market. For instance, in Mexico, 51 % of the 

acquirers are foreigners and in the United States only 9.1 %. 

To study the cross-country variations in the premiums and means of payment, 

we use transaction-level data. We compute the premium as the bid price as a 

percentage of the closing price four weeks before the announcement. We 

characterize the means of payment of an individual deal with a dummy variable (all- 

cash bid) that equals one if the acquisition is entirely paid in cash, and zero 

otherwise. We compute these variables using data available from SDC Platinum. 

After excluding deals with incomplete information, we have 4,007 observations from 

35 countries. 

As shown in Table 3.2, the data is highly concentrated: the target is a U. S. 

firm in 60% of the sample and a U. K. firm in 15% of the sample. The average 

premium ranges from 99.6 (in Japan) to 227.1 (in Indonesia). In Italy, the average of 

all-cash bid equals 0.88, that is, 88% of the acquisitions of Italian targets are paid 

entirely in cash. In the U. S. only 37% of the deals are paid wholly in cash. 
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Table 3.2 - Summary statistics, sample of individual deals by target country 

Premium is the bid price as a percentage of the closing price of the target four weeks before the 
announcement. All-cash bid is a dummy variable that equals one if the acquisition is entirely paid in 
cash, and zero otherwise. 

Country Premium 
Mean Std. dev. 

All-cash bid 
Mean Std. dev. 

N. obs. 

Australia 129.5 37.4 0.60 0.49 212 
Austria 129.8 25.2 0.83 0.41 6 
Belgium 137.2 56.1 0.86 0.38 7 
Brazil 110.5 0.0 0.00 0.00 1 
Canada 132.9 40.1 0.36 0.48 157 
Chile 149.9 24.5 1.00 0.00 3 
Denmark 142.2 41.2 0.83 0.41 6 
Finland 149.7 53.2 1.00 0.00 7 
France 133.4 53.6 0.88 0.32 112 
Germany 116.7 35.3 0.77 0.44 13 
Greece 165.5 112.8 0.67 0.58 3 
Hong Kong 129.8 56.1 0.93 0.25 46 
India 178.6 113.2 0.67 0.50 9 

Indonesia 222.5 150.1 1.00 0.00 2 

Ireland 121.1 22.7 0.78 0.44 9 

Israel 220.2 153.2 0.50 0.71 2 

Italy 127.7 26.8 0.88 0.33 26 

Japan 99.0 41.7 0.36 0.48 73 

Malaysia 151.7 76.8 0.91 0.29 23 

Mexico 124.5 17.0 1.00 0.00 2 

Netherlands 144.7 37.9 0.50 0.52 16 

New Zealand 129.2 17.6 0.94 0.25 16 

Norway 136.0 37.6 0.76 0.43 37 

Philippines 157.7 81.0 0.56 0.53 9 

Portugal 149.9 57.1 1.00 0.00 4 

Singapore 152.9 79.3 0.85 0.37 39 

South Africa 129.5 63.2 0.68 0.48 28 

South Korea 145.1 102.7 0.50 0.58 4 

Spain 119.8 30.0 0.70 0.48 10 

Sweden 141.7 40.6 0.71 0.46 45 

Switzerland 111.0 33.3 0.89 0.33 9 

Thailand 126.0 79.3 0.92 0.28 13 

Turkey 127.5 0.0 1.00 0.00 1 

United Kingdom 145.8 41.9 0.64 0.48 614 

United States 144.3 42.4 0.37 0.48 2443 

Total 141.6 44.7 0.48 0.50 4007 

75 



3.2.2. Investor protection 

By reshuffling control over companies, mergers and acquisitions help allocate 
corporate assets to their best possible use. Investor protection can affect the volume 
of mergers and acquisitions because it affects the magnitude of frictions and 
inefficiencies in the target country. As proxies for investor protection, we use several 
indexes developed by La Porta, et al. (1998): an index of the quality of the 

accounting standards, an index of the quality of law enforcement (rule of law), a 
measure of the rights that shareholders have with respect to management 
(antidirector rights), and a dummy variable for common law countries. 

These indexes are highly correlated (their pair-wise correlation ranges 
between 40% and 60%) because they all reflect to some degree the underlying 

quality of the investor protection in one country. However, they measure different 

institutional characteristics. 

Accounting standards measures the quality of the disclosure of accounting 
information. This index is created by the Center for International Financial Analysis 

and Research and rates the 1990 annual reports of at least three firms in every 

country on their inclusion or omission of 90 items. Thus, each country obtains a 

score out of 90, with a higher number indicating more disclosure. This variable 

affects M&A activity, because good disclosure is a necessary condition for 

identifying potential targets. Accounting standards is also a measure of corporate 

governance, because it reduces the scope for expropriation by making corporate 

accounts more transparent. 

Our second measure of investor protection is shareholder protection and 

ranges between zero and six. This variable measures the effective rights that minority 

shareholders hold against managers and directors, and is defined as antidirector 

rights multiplied by rule of law and divided by ten. When minority shareholders have 

fewer rights, they are more likely to be expropriated. As a consequence, with lower 

shareholder protection, the stock market is less developed and raising external equity, 

in particular to finance a takeover, is more expensive. At the same time, with low 

shareholder protection, the private benefits of control are high and the market for 

corporate control is relatively less effective, because incumbents will try to entrench 

themselves via ownership concentration and takeover deterrence measures (Bebchuk, 

1999). 
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Common law is a dummy variable that equals one if the origin of the 
company law is the English Common Law, and zero otherwise. La Porta, et al. 
(1998) argue that legal origin is a broad indicator of investor protection and show 
that countries with common-law as the legal origin better protect minority 

shareholders than do countries with civil law as the legal origin. Although common 
law should not directly affect mergers and acquisitions, we choose this variable 
because it is correlated with other proxies of investor protection and is truly 

exogenous. Hence, we can use it as a good instrument for investor protection. 
We note that the number of observations in our empirical analysis varies with 

the measure of investor protection used, because accounting standards is not 

available for Ecuador, Indonesia, Ireland, Jordan, Kenya, Pakistan, Sri Lanka, and 
Zimbabwe. 

3.3. Determinants of M&A activity 

We examine five dimensions of mergers and acquisitions: the volume, the incidence 

of hostile takeovers, the pattern of cross-border deals, the premium and the method 

of payment. 

3.3.1 Volume 

We start with the relation between the volume of M&A activity and investor 

protection at target-country level. Our specification is: 

Volume =a+, ßX +, y Investor protection + E, (1) 

where the dependent variable, volume, is the percentage of traded firms that are 

targets of successful mergers or acquisitions. The variables common law, accounting 

standards, and shareholder protection are proxies for investor protection. Control 

factors (X) in all specifications are GDP growth, which is our proxy for the change in 

economic conditions, and the logarithm of the 1995 per capita GNP, which is our 

proxy for the country's wealth. 

Table 3.3 reports the coefficients of six Tobit models derived from 

specification (1). We estimate Tobit models because the dependent variable (volume) 

is bounded between zero and 100 by construction. Column 1 shows that the 

frequency of mergers among traded companies is 7.5% higher in common-law 
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countries than in civil-law countries. The results in column 2 show that accounting 

standards is positively and significant correlated with volume. An increase of 

accounting standards by 12 points (from the quality of accounting standards in Italy 

to the one in Canada) correlates with a 5%-increase in the volume of mergers and 

acquisitions. Column 3 finds a similar result for shareholder protection. A one-point 

increase in shareholder protection (for instance, the adoption of voting by mail in a 

country like Belgium)39 is associated with 4% more volume. Thus, we find that there 

are more mergers and acquisitions in countries with better investor protection. 

In column 4, we estimate a joint regression with accounting standards and 

shareholder protection and find that only the former is statistically significant. This 

result suggests that disclosure rules are more relevant for takeovers than shareholder 

rights. In column 5, we add ownership concentration, which is potentially an 

important explanatory variable. For each country, ownership concentration is the 

average equity stake owned by the three largest shareholders in the ten largest 

nonfinancial domestic firms in 1994, from La Porta, et al. (1998). We find that, as in 

the individual regressions, the coefficients on accounting standard and shareholder 

protection are positive and significant. The coefficient on ownership concentration is 

also positive and significant. This finding indicates that, when we control for investor 

protection, countries with more concentrated ownership have more mergers and 

acquisitions. This result is consistent with Shleifer and Vishny (1986), who argue 

that transfers of control are easier in companies with more concentrated ownership 

structure because they overcome the free-rider problem in takeovers. 

The results in column 5 help explain why shareholder protection is not 

significant in column 4. On the one hand, shareholder protection reduces the costs of 

raising external equity, thereby increasing the volume of mergers. On the other hand, 

it decreases ownership concentration, which makes friendly transfers of control less 

likely. By controlling for ownership concentration, we are able to disentangle the two 

effects. 

39 We note that a one-point increase in the index of antidirector rights (such as the adoption of voting 

by mail) translates into a one-point increase in shareholder protection only in a country like Belgium, 

which also scores ten in the index of rule of law. In a country like Italy, which scores 8.33 in the index 

of rule of law, the same change in minority shareholders' rights implies only 0.833-point increase in 

shareholder protection. 
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Table 3.3 - Determinants of the volume across countries 

The table presents results of six Tobit models estimated by maximum likelihood for the sample of 49 
target countries. The dependent variable is volume, the percentage of traded companies targeted in a 
completed deal. The independent variables are: common law, a dummy variable that equals one if the 
origin of the Company Law is the English Common Law, and zero otherwise; accounting standards, 
an index of the quality of accounting disclosure; shareholder protection, a measure of the effective 
rights of minority shareholders; ownership concentration, the average equity stake owned by the three 
largest shareholders in the ten largest nonfinancial domestic firms in 1994; mandatory bid rule, a 
dummy variable that equals one if acquirers are forced to make a tender offer to all shareholders when 
passing a given ownership threshold, and zero otherwise; market return, the average annual stock 
market return in the 1990s; and market dominance, a survey-based measure of product market 
concentration. The logarithm of GNP per capita and GDP growth are included in all regressions as 
control variables. Standard errors are shown in parentheses. indicate significance at 1% 
percent, 5%, and 10% levels, respectively. 

(1) (2) (3) (4) (5) (6) 

Log (GNP per capita) 
9.00*`* 5.61 *** 6.40*** 4.49** 4.75** 8.81 *** 
(1.24) (1.94) (1.48) (2.04) (2.02) (2.05) 

GDP growth -2.42 -2.57# -2.42** -3.05** -3.11** -2.33 
(1.12) (1.12) (1.07) (1.32) (1.36) (1.48) 

Common law 7.52* 9.06* 
(3.97) (5.06) 

Accounting standards 
0.47** 0.35* 0.43** 
(0.18) (0.20) (0.20) 

4.27*** 2.96 4.65** 
Shareholder protection (1.69) (2.01) (2.32) 

0.38* 
Ownership concentration (0.20) 

-0.58 Mandatory bid rule (4.10) 
0.21 

Market return (0.15) 

-3.40 Market dominance (3.57) 

-48.1 -43.1 -31.8 -30.8 -58.4 -38.3 Constant (12.0) (16.5) (12.5) (18.1) (22.1) (17.7) 

Pseudo RI 0.10 0.08 0.10 0.09 0.09 0.09 

N. observations 49 41 49 41 39 41 

In column 6, we evaluate the robustness of the results on investor protection 

by adding further control variables to capture cross-country differences in the 

regulatory environment. We show the results only with common law as our proxy for 

investor protection, although we obtain similar results for accounting standards and 

shareholder protection. Mandatory bid rule, a dummy variable that equals one if 

acquirers are forced to make a tender offer to all shareholders when passing a given 

ownership threshold and zero otherwise, might reduce the volume of mergers and 

acquisitions because it imposes further costs to the potential bidder. Market return, 

the average annual stock market return during the 1990s, might affect M&A activity 
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because of valuation waves (Shleifer and Vishny, 2003). However, there are two 

opposing effects when the stock market is booming. Targets could become too 

expensive, reducing the volume of deals, but acquirers can enjoy low takeover costs 
because they can pay with overvalued stocks, leading to a high takeover volume. 
Market dominance, a measure of product market concentration in 1995 from the 

Global Competitiveness Report, could reduce the volume because of smaller 

availability of targets. 

The results in column 6 show that common law is still significant and its 

coefficient is virtually unchanged from column 1. None of the control variables are 

statistically significant. 40 

3.3.2. Hostile takeovers 

Many financial economists argue that hostile takeovers play an important governance 

role (for instance, see Manne, 1965; Jensen, 1993; and Franks and Mayer, 1996). To 

analyze cross-country differences in the frequency of hostile takeovers we estimate: 

Hostile takeover =a+ OX +, y Investor protection + £, (2) 

where hostile takeover is the number of attempted hostile takeovers in the 1990s as a 

percentage of the number of domestic traded companies. Common law, accounting 

standards, shareholder protection, and ownership concentration are proxies for 

investor protection, as described in Section 3.2.2. We include GDP growth and the 

logarithm of GNP per capita as control factors in all specifications. 

The results are presented in Table 3.4. The first three columns show that 

common law, accounting standards, and shareholder protection are positively and 

significantly correlated with hostile takeover. To interpret these results note that 

hostile takeovers require that control be contestable, a feature that is less common in 

countries with poorer investor protection. 

40 Note that the number of observations decreases from 49 to 41 because market return is not available 

for Taiwan and Uruguay and market dominance is not available for Ecuador, Kenya, Nigeria, 

Pakistan, Sri Lanka, Uruguay, and Zimbabwe. 
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Table 3.4 - Incidence of hostile takeovers 

The table presents results of six Tobit models estimated by maximum likelihood on the sample of 49 
target countries. The dependent variable is hostile takeover, attempted hostile takeovers as a 
percentage of traded firms. The independent variables are: common law, a dummy variable that equals 
one if the origin of the Company Law is the English Common Law, and zero otherwise; accounting 
standards, an index of the quality of accounting disclosure; shareholder protection, a measure of the 
effective rights of minority shareholders; ownership concentration, the average equity stake owned by 
the three largest shareholders in the 10 largest non-financial domestic firms in 1994; cross-border 
regulation, a dummy variable that equals one if foreign buyers need government approval, and zero 
otherwise; market return, the average annual stock market return in the 1990s; and mandatory bid rule, 
a dummy variable that equals one if acquirers are forced to make a tender offer to all shareholders 
when passing a given ownership threshold, and zero otherwise. The logarithm of GNP per capita and 
GDP growth are included in all regressions as control variables. Standard errors are shown in 
parentheses. indicate significance at 1%, 5%, and 10% levels, respectively. 

(1) (2) (3) (4) (5) (6) 

Log (GNP per capita) 
1.30### 0.93k# 0.75k## 0.61* 0.64k# 1.08#4 
(0.26) (0.35) (0.27) (0.32) (0.32) (0.26) 

GDP growth 
0.08 0.04 0.06 -0.10 -0.05#k 0.09 

(0.19) (0.21) (0.17) (0.18) (0.19) (0.19) 

Common law 1.53#k 
(0.68) 

1.57kk 
(0.70) 

0.07## 0.02 0.02 
Accounting standards (0.03) (0.03) (0.03) 

0.88#kk 0.84## 0.73** 
Shareholder protection (0.25) (0.26) (0.31) 

-0.01 Ownership concentration (0.03) 

-1.80k Cross-border regulation (0.93) 
0.02 

Market return (0.02) 

-0.04 Mandatory bid rule (0.59) 
##t 

-12.0 
### 

-12.2 
k## 

-8.34** 
k# 

-7.93 
k 

-7.06 
ikk 

-9.75 Constant (2.63) (3.32) (2.53) (3.09) (3.61) (2.62) 

Pseudo R2 0.20 0.17 0.24 0.23 0.22 0.23 

N. observations 49 41 49 41 39 47 

Column 4 shows that shareholder protection dominates accounting standards. 

A one-point increase in shareholder protection (the introduction of voting by mail in 

Belgium) is associated with 0.8% more hostile takeovers. Shareholder protection 

makes control more contestable by reducing the private benefits of control. 

In column 5, we add ownership concentration as a control variable. This 

variable is not significant. It marginally reduces the coefficient on shareholder 

protection without affecting its statistical significance. This result compares with 

Table 3.3, in which ownership concentration is positive and significant. According to 

Shleifer and Vishny (1986), ownership concentration facilitates only friendly 
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transfers of control, not hostile takeovers. Hence, the insignificant coefficient in 

column 5 of Table 3.4 is not surprising. 

To evaluate the robustness of the main result that hostile takeovers are more 
common in countries with better investor protection, in column 6 we add some 
control variables to the specification in column 1 to capture cross-country differences 
in the regulatory environment. As in Table 3.4, we control for mandatory bid rule 
and market return. We also include cross-border regulation, a dummy variable that 

equals one if a foreign buyer needs government approval before acquiring control of 
a domestic firm, and zero otherwise. Because of cultural differences, deals initiated 
by foreign bidders are more likely to be hostile. Hence, we expect cross-border 

regulation to reduce the frequency of hostile takeovers 

The results in column 6 show that common law is significant and that its 

coefficient is virtually unchanged from column 1. The frequency of attempted hostile 

takeovers among traded companies is 1.6% higher in common-law than in civil-law 

countries. Cross-border regulation is also significant and negative, as predicted. The 

requirement of government approval for foreign acquisitions reduces the frequency 

of attempted hostile takeovers by 1.8%. Market return and mandatory bid rule are not 

statistically significant. 

3.3.3. Cross-border mergers and acquisitions 

La Porta, et al. (2000a, p. 23) write that "When a British firm fully acquires a 

Swedish firm, the possibilities for legal expropriation of investor diminish. Because 

the controlling shareholders of the Swedish company are compensated in such a 

friendly deal for the lost private benefits of control, they are more likely to go along. 

By replacing the wasteful expropriation with publicly shared profits and dividends, 

such acquisitions enhance efficiency. " This statement implies two testable 

hypotheses that we address in this section: the probability that a deal is cross-border 

rather than domestic is higher in countries with lower investor protection; and in 

cross-border deals, the acquirers will come from countries that have higher investor 

protection than the targets. 
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3.3.3.1. Target-country analysis 

As before, we adapt specification (1) by changing the dependent variable: 

Cross-border ratio =a+ OX +'y Investor protection + F,, (3) 

where cross-border ratio is the number of cross-border deals as a percentage of all 
completed deals by target country. Common law, accounting standards, and 
shareholder protection are our proxies for investor protection. We expect the cross- 
border ratio to decrease with investor protection. As before, we control for the 
logarithm of GNP per capita, as a measure of a country's wealth, and GDP growth as 

a proxy of the change in macroeconomic conditions. 

Table 3.5 reports the coefficients of six Tobit models derived from 

specification (3). The results confirm our prediction: the probability that a completed 
deal is cross-border rather than domestic is higher in countries with lower investor 

protection. The coefficients on common law, accounting standards, and shareholder 

protection are all negative and significant at the 1% level. In economic terms, the 

probability that a completed deal is cross-border is 14.5% higher in civil-law than in 

common-law countries. Raising accounting standards by 12 points (from Italy's to 

Canada's accounting standards) decreases cross-border deals by 5%. An increase in 

shareholder protection by one point (for instance, the adoption of voting by mail in 

Belgium) decreases the cross-border ratio by 4%. Ownership concentration, which 

we add in column 5 as a control variable, is not statistically significant. 

To evaluate the robustness of the results, in column 6 we augment the 

specification in column 1 with some control variables. We add cross-border 

regulation because we expect fewer cross-border deals associated with more 

regulatory requirements. We control for market return because we expect fewer 

cross-border deals when the stock market is booming because foreign acquirers need 

to buy (potentially-) overvalued stocks. At the same time, this variable will not be 

significant if the acquirer's stock market is also thriving. We also include openness, a 

measure of the cultural attitude towards cross-border deals (Global Competitiveness 

Report, 1996) because such deals are more likely if the country is friendlier to 

foreigners. 41 Our results show that common law is still significant and that its 

41 Another potential determinant of international mergers and acquisitions is tax competition across 

countries. For instance, taxes may affect M&A activity because it is easier for domestic firms to take 

83 



coefficient is unaffected. Openness is positive and significant, as predicted. The 

coefficients on market return and cross-border regulation are not significant. 

Table 3.5 - Cross-border versus domestic deals 

The table presents results of six Tobit models estimated by maximum likelihood on the sample of 49 
target countries. The dependent variable is cross-border ratio, cross-border deals as a percentage of all 
completed deals. The independent variables are: common law, a dummy variable that equals one if the 
origin of the Company Law is the English Common Law, and zero otherwise; accounting standards, 
an index of the quality of accounting disclosure; shareholder protection, a measure of the effective 
rights of minority shareholders; ownership concentration, the average equity stake owned by the three 
largest shareholders in the 10 largest non-financial domestic firms in 1994; cross-border regulation, a 
dummy variable that equals one if foreign buyers need government approval, and zero otherwise; 
market return, the average annual stock market return in the 1990s; and openness, a survey-based 
measure of the cultural attitude towards cross-border deals. The logarithm of GNP per capita and GDP 
growth are included in all regressions as control variables. Standard errors are shown in parentheses. 
**, *`, * indicate significance at 1%, 5%, and 10% levels, respectively. 

(1) (2) (3) (4) (5) (6) 

Log (GNP per capita) -5.32 -1.99 -1.47 -0.64 -1.21 -4.77#"* 
(1.20) (1.74) (1.50) (1.79) (1.72) (1.51) 

GDP growth 
1.75 0.90 1.44 1.48 1.38 3.48`** 

(1.08) (1.17) (1.08) (1.15) (1.16) (1.19) 

Common law -14.5`** 
(3.83) 

-16.1#`# 
(4.02) 

-0.67*`* -0.53`** -0.414# Accounting standards (0.16) (0.17) (0.17) 

-6.03*** -3.55** -4.14" Shareholder protection (1.71) (1.76) (1.98) 

-0.11 Ownership concentration (0.17) 
5.05 

Cross-border regulation (4.36) 

-0.15 Market return (0.13) 
7.77*** 

Openness (2.84) 

87.7 96.5 62.7 81.7 85.0 38.1* 
Constant (11.7) (14.8) (12.7) (15.9) (18.8) (20.0) 

Pseudo R2 0.06 0.07 0.05 0.09 0.08 0.09 

N. observations 49 41 49 41 39 41 

3.3.3.2. Orderedpair analysis 

The results in Table 3.5 indicate that cross-border mergers and acquisitions play a 

governance role by targeting firms in countries with lower investor protection. To 

explore this hypothesis, we arrange our data set to produce a worldwide matrix of 

(49x48) matched pairs. In these pairs, we define each entry - cross-border deals s, b - 

advantage of investment tax credits and accelerated depreciation in the target country than for foreign 

firms. Moreover, the tax treatment of foreign income differs across countries. However, we do not 

control for taxes in our study because the complexity of the issue requires a paper on its own. 
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as the number of deals in which the acquirer comes from country b (for buyer) and 
the target is in country s (for seller), as a percentage of the total number of deals in 

country s. 

With the newly arranged data set, we can study the pattern of cross-border 
mergers and acquisitions by simultaneously controlling for the characteristics of 
target and acquirer countries. The specification is: 

Cross-border dealss, b=ß XS, b+ y A(Investor protection), b+ 6b ++ Es, f,, (4) 

where the dependent variable is the number of cross-border deals in which the 

acquirer comes from country b and the target from country s (b # s) as a percentage 

of the total number of deals (cross-border and domestic) in country s. 
Our hypothesis is that the volume of cross-border M&A activity between 

country b (the acquirer) and country s (the target) correlates positively with the 

difference in investor protection between the two countries. The proxies for investor 

protection are accounting standards and shareholder protection. 

We note that our specification also includes fixed effects for target and 

acquirer countries. These fixed effects control for all cultural and institutional 

characteristics of the two countries, including the level of investor protection in the 

individual countries. We control for differences in the logarithm of GNP per Capita 

of acquirer and target country as a measure of the relative economic development of 

the two countries. We also include two dummy variables equal to one if acquirer and 

target share the same cultural background, that is, if they have the same official 

language and belong to the same geographical area. 

Table 3.6 reports our results. In columns 1 and 2, we include only one 

measure of investor protection per regression. We find that the volume of M&A 

activity between two countries is positively correlated with their difference in 

investor protection. This result means that acquirers typically come from countries 

with better accounting standards and stronger shareholder protection than the targets'. 

In column 3, we estimate the marginal impact of each variable by estimating 

a joint regression with the two measures. We find that only the difference in 

shareholder protection is statistically significant. On average, shareholder protection 

increases in the target company via the cross-border deal. This finding is consistent 

with the view that such acquisitions enhance efficiency because the increase in 
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shareholder protection curbs the expropriation of minority shareholders and, 
therefore, reduces the cost of raising external equity. We also find that richer 
countries are more likely to be acquirers rather than targets, and that most cross- 
border deals happen between countries sharing the same language and geographical 

area. 

Table 3.6 - The governance motive in cross-border M&A 

The table presents results of five OLS regressions for the sample of matched country pairs. The 
dependent variable is cross-border deals 

, b, the number of cross-border deals where the target is from 
country s and the acquirer is from country b (s b) as a percentage of the total number of deals in 
country s. The independent variables are the difference between acquirer and target countries' investor 
protection as measured alternatively by accounting standards, an index of the quality of accounting 
disclosure, and by shareholder protection, a measure of the effective rights of minority shareholders. 
We include as control variables: the difference between acquirer's and target's logarithm of GNP per 
capita; same language, a dummy variable that equals one if target and acquirer come from countries 
with the same official language, and zero otherwise; and same geographical area, a dummy variable 
that equals one if target and acquirer come from the same geographical area. In column 4, we add the 
difference between country b and country s in market return, the average annual stock market return in 
the 1990s. In column 5, we add bilateral trades, b, the value of imports by country s from country b as a 
percentage of total import by country s. The regressions contain fixed effects both for target and 
acquirer country (not shown). The standard errors shown in parentheses are adjusted for 
heteroskedasticity using Huber (1967) and White (1980) correction. indicate significance at 
1%, 5% and 10% levels, respectively. 

(1) (2) (3) (4) (5) 

A(Accounting standards)b_S 
' 0.02 0.01 

(0.01) (0.00) 

A(Shareholder protection)- 
1.93 1.89 1.89 1.21 
(0.19) (0.21) (0.20) (0.23) 

A(Log(GNP per capita))b_s 
0.10* 0.97*** 0.40"" 0.95`*` 0.06 
(0.05) (0.10) (0.05) (0.10) (0.04) 

0.86** 0.97`** 0.86** 1.02** 0.08 
Same language (0.36) (0.30) (0.36) (0.31) (0.22) 

1.30"`" 1.12`"* 1.30 *#* 1.13 *#* 0.36'#` 
Same geographical area (0.14) (0.11) (0.14) (0.12) (0.15) 

0.00 
A(Market return)b_S (0.00) 

0.67**« 
Bilateral trades, b (0.10) 

Adjusted RI 0.53 0.50 0.53 0.51 0.67 
N. observations 1640 2352 1640 2162 1677 

In column 4, we add the difference in market return between acquirer and 

target countries as control variable. We would expect more deals when the acquirer's 

stock market is booming relatively to the target's stock market, but we find no such 

evidence. 

A potentially important missing variable in the analysis is the volume of trade 

between two countries. In fact, companies that export to a given country might 
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engage in M&A activity in that country for reasons that have nothing to do with 
governance. To control for this alternative explanation, in column 5 we add bilateral 
trade to our regression. We define bilateral trades, b as imports from country b to 

42 country s, as a percentage of total imports of country s. 
The results for shareholder protection are unchanged. The acquirer typically 

has stronger shareholder protection than the target. As we expected, bilateral trade is 

positive and significant, confirming that trade is an important motive for cross-border 
mergers and acquisitions. Same language and the difference in the logarithm of GNP 

per capita are no longer significant once bilateral trade is added to the baseline 

specification. 

3.3.4. Premium 

We use the sample of individual transactions to analyze the cross-country 
determinants of the takeover premium. We estimate the specification: 

Log (Premium) =a+ ßX +y Shareholder protection +F, (5) 

where premium is the bid price as a percentage of the target's closing price four 

weeks before the announcement of the deal, shareholder protection is measured at 

target-country level, and X is a set of control factors. Control variables at deal level 

are target size, the logarithm of the target's market capitalization four weeks before 

the announcement; cross-border, a dummy variable that equals one if the deal is 

cross-border, and zero otherwise; hostile bid, a dummy variable that equals one if the 

deal is hostile, and zero otherwise; tender offer, a dummy variable that equals one if 

the deal involves a tender offer, and zero otherwise; and contested bid, a dummy 

variable that equals one if the number of bidders is larger than one, and zero 

otherwise. 

Table 3.7 shows the results of six regressions based on specification (5). In all 

regressions, the standard errors shown in parentheses are adjusted for 

heteroskedasticity, using Huber (1967) and White (1980) correction, and for 

clustering at country level following Huber (1967). We correct for clustering because 

observations within a same country are likely to be correlated with each other. We 

42 Bilateral trade is not available for six countries: Belgium, Brazil, Israel, Nigeria, Switzerland and 
Zimbabwe. The number of observations in column 5 changes accordingly. 

87 



also include year and industry (at one-digit SIC-code level) dummies, but we do not 
report their coefficients. 

In column 1, we find that shareholder protection is positively correlated with 
the takeover premium. An increase in the level of shareholder protection by one 

point - say, the introduction of voting by mail in Belgium - is associated with a 0.04 

increase in the logarithm of the premium, which translates into an average increase 

by 6% of premium for Belgian firms. Target size is negative and significant, that is, 

larger deals are associated with lower premiums. 

In column 2, we add the deal-level variables cross-border, hostile bid, tender 

offer, and contested bid. The result on shareholder protection does not change and 

the new controls are all positive, as expected. All but hostile bid are statistically 

significant. We interpret the result on tender offer as evidence in favor of the free- 

rider hypothesis: namely, in a tender offer the bidder needs to pay a higher premium 

to induce shareholders to tender their shares. This theory would also predict that the 

premium paid should be higher the more diffuse the target's ownership structure. 

However, we cannot test this hypothesis directly because we do not have data on 

ownership structure in individual target companies. Contested bids are associated 

with a 0.1 increase in the logarithm of the premium, which translates into an average 

increase by 15% of premium, consistent with the view that competition for targets is 

associated with higher premiums. Cross-border deals are associated with a 0.03 

increase in the logarithm of the premium, which translates into an average increase 

by 3% of the premium. 

Our finding that takeover premiums are higher in countries with higher 

shareholder protection can be interpreted by noting that the takeover premium 

measures the gain available to all target shareholders. There are two reasons why the 

premium might be higher in countries with stronger shareholder protection. First, 

shareholder protection reduces the cost of capital and therefore increases (potential) 

competition among bidders and the premium paid by the winning bidder. Second, 

diffuse ownership is more common in countries with higher shareholder protection. 

In turn, diffuse ownership exacerbates the free-rider problem in takeovers by forcing 

bidders to pay a higher takeover premium than otherwise (Grossman and Hart, 

1980). 
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Table 3.7 - Determinants of the takeover premium 

The table presents results of six OLS regressions for the sample of individual deals. The dependent 
variable is the natural logarithm of premium, the bid price as a percentage of the closing price of the 
target four weeks before the announcement. Independent variables at country level are: shareholder 
protection, a measure of the effective rights of minority shareholders, and mandatory bid rule, a 
dummy variable that equals one if in 1995 there was a legal requirement to make a tender offer when 
shareholdings after the acquisition exceed a given ownership threshold, and zero otherwise. Control 
variable at cross-country level is the difference between acquirer and target countries' shareholder 
protection. Control variables at deal level are: target size, the logarithm of the target's market 
capitalization four weeks before the announcement; cross-border, a dummy variable that equals one if 
the deal is cross-border, and zero otherwise; hostile bid, a dummy variable that equals one if the deal 
is hostile, and zero otherwise; tender offer, a dummy variable that equals one if the deal involves a 
tender offer, and zero otherwise; contested bid, a dummy variable that equals one if the number of 
bidders is larger than one, and zero otherwise; and bidder MB, the equity market-to-book ratio of the 
bidder four weeks before the announcement. In all regressions, we also include year and industry (at 
one-digit SIC-code level) dummies (not shown). In column 6 we add two dummy variables that 
identify deals where the target firm is from the U. S. (U. S. targets) and from the U. K. (U. K. targets), 
respectively. The standard errors (in parentheses) are adjusted for heteroskedasticity using Huber 
(1967) and White (1980) correction and for clustering at country level using Huber (1967) correction. 

,, indicate significance at 1%, 5%, and 10% levels, respectively. 

(1) (2) (3) (4) (5) (6) 
Shareholder 0.04 0.05 0.05 0.07 0.04 -0.01 
protection (0.01) (0.01) (0.01) (0.02) (0.01) (0.02) 

Target size -0.01 
""* 

-0.01 
`** 

-0.01 
*`* 

-0.02** -0.02`** -0.02"` 
(0.00) (0.00) (0.00) (0.01) (0.00) (0.00) 

Cross-border 
0.03* 0.03* 0.02 0.03** 0.04** 
(0.02) (0.02) (0.03) (0.01) (0.02) 

0.04 0.04 0.03 0.04 0.06*** 
Hostile bid (0.03) (0.03) (0.06) (0.03) (0.02) 

0.05*** 0.05*** 0.04 0.07*** 0.08*** 
Tender offer (0.01) (0.01) (0.02) (0.01) (0.01) 

0.10** 0.10`* 0.05 0.10** 0.11 "# 
Contested bid (0.04) (0.04) (0.05) (0.04) (0.04) 

A(Shareholder 0.00 

protection)b_s (0.01) 
0.01 

Bidder MB (0.00) 

-0.06" -0.01 Mandatory bid rule (0.02) (0.04) 
0.16" 

U. S. targets (0.07) 
0.09*** 

U. K. targets (0.03) 

R20.03 0.04 0.05 0.08 0.05 0.06 

N. observations 4007 4007 4007 1005 4007 4007 

N. countries 35 35 35 27 35 35 

A concern with this interpretation is the possibility that premium measures 

the private benefits of control. To explore this issue, in column 3, we add the 

difference between acquirer and target countries' shareholder protection as a further 

control variable. If premium measures the private benefits of control, we expect to 

find a negative and significant coefficient on this control variable, as in Dyck and 
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Zingales (2003). The reason is that an acquirer coming from a country with lower 

shareholder protection is better able to extract private benefits of control than an 
acquirer coming from a country with stricter rules. 

In column 3, we find that the difference between acquirer and target 

countries' shareholder protection is not statistically significant. This result indicates 
that premium is not a proxy for the private benefits of control but for the total 

premium available to all shareholders. This finding also indicates that acquirers from 

countries with better shareholder protection do not need to pay more than acquirers 
from countries with weaker shareholder protection in cross-border deals. 

According to Rau and Vermaelen (1998), glamour firms (as measured by 

high M/B) will tend to overestimate their ability to create synergies in the target and 

should therefore be willing to pay more than managers of value firms (as measured 
by low M/B). Therefore, in column 4, we add the equity market-to-book ratio of the 

bidder four weeks before the announcement. We obtain this information from 

Datastream. As a result of the matching procedure the number of observations in 

column 4 reduces to 1,005. Contrary to the prediction, our results show that bidder 

M/B is not correlated with premium. 

Comment and Schwert (1995) show that in the U. S. takeover laws are an 

important determinant of the takeover premium. Therefore, in column 5 we control 

for differences in takeover laws across countries. The variable mandatory bid rule 

equals one if in 1995 there was a legal requirement to make a tender offer when 

shareholdings after the acquisition exceed a given ownership threshold, and zero 

otherwise. For instance, mandatory bid rule equals one in the United Kingdom, 

where the threshold is 30%, and zero in the United States, where only a few states 

have a similar provision. We find a negative and significant coefficient for 

mandatory bid rule, perhaps because mandatory bid rule increases the cost of 

takeovers and therefore reduces competition among bidders. However, mandatory 

bid rule might also increase the premium because only high-premium takeovers that 

compensate the bidders for the high takeover costs succeed. To distinguish between 

the two effects, in an unreported regression we add the interactive term of mandatory 

bid rule multiplied by target size. The coefficient on this interactive term should 

measure the impact on the premium that is due to reduced competition, because 

larger deals are more likely to be deterred. The coefficient on mandatory bid rule 

should reflect the fact that low-premium takeovers do not go through. We find that 
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the coefficient on mandatory bid rule is negative and significant, and that the 

coefficient on the interactive term is not significant. This result suggests that 

mandatory bid rule captures some institutional difference across countries, an issue 

to which we now turn. 

Because 75% of the deals have a U. S. or U. K. target, in column 6, we check 

the robustness of this finding by using two dummy variables that identify deals with 

U. S. and U. K. targets, respectively. The results show that higher premiums are a 

feature of U. S. and U. K. targets. The logarithm of the premium is 0.16-point higher 

in the U. S. and 0.09 in the U. K. than in the other countries. Note that mandatory bid 

rule is no longer significant. This finding suggests that mandatory bid rule is 

significant in column 5 only because it captures the difference between U. S. and 

U. K. targets. 

3.3.5. Means of payment 

Legal protection of investors may also affect the means of payment used in mergers 

and acquisitions. We expect less equity financing and more cash financing in 

countries with lower shareholder protection. The reason is that in a country with low 

investor protection, target shareholders are likely to prefer cash rather than the 

bidder's equity as takeover currency, due to the risk of expropriation involved in 

being minority shareholders. 

We estimate a regression for the method of payment: 

Prob (All-cash bid) =a+ ßX +y Shareholder protection + c. (6) 

In this regression, which is similar to eq. (3), our control variables are the same as 

those in Table 3.6, target size, cross-border, hostile bid, tender offer, contested bid, 

bidder M/B, and mandatory bid rule. We expect that larger deals are less likely to be 

entirely paid with cash. Cross-border deals might more often be paid for in cash 

because shareholders dislike receiving foreign stocks as compensation. To entice 

shareholders to tender, hostile bids, tender offers, and contested bids are likely to be 

in cash. 
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Table 3.8 - Means of payment 

The table reports estimates of six Probit models for the sample of individual deals. The dependent 
variable is all-cash bid, a dummy variable that equals one if the acquisition is entirely paid in cash, 
and zero otherwise. Independent variables at country level are: shareholder protection, a measure of 
the effective rights of minority shareholders, and mandatory bid rule, a dummy variable that equals 
one if in 1995 there was a legal requirement to make a tender offer when shareholdings after the 
acquisition exceed a given ownership threshold, and zero otherwise. Control variable at cross-country 
level is the difference between acquirer and target countries' shareholder protection. Control variables 
at deal level are: target size, the logarithm of the target's market capitalization four weeks before the 
announcement; cross-border, a dummy variable that equals one if the deal is cross-border, and zero 
otherwise; hostile bid, a dummy variable that equals one if the deal is hostile, and zero otherwise; 
tender offer, a dummy variable that equals one if the deal involves a tender offer, and zero otherwise; 
contested bid, a dummy variable that equals one if the number of bidders is larger than one, and zero 
otherwise; and bidder M/B, the equity market-to-book ratio of the bidder four weeks before the 
announcement. In all regressions, we also include year and industry (at one-digit SIC-code level) 
dummies (not shown). In column 6 we add two dummy variables that identify deals where the target 
firm is from the U. S. (U. S. targets) and from the U. K. (U. K. targets), respectively. Displayed 
coefficients are the change in probability for an infinitesimal change in the independent variables. The 
standard errors (in parentheses) are adjusted for heteroskedasticity using Huber (1967) and White 
(1980) correction and for clustering at country level using Huber (1967) correction. indicate 
significance at 1%, 5%, and 10% levels, respectively. 

(1) (2) (3) (4) (5) (6) 
Shareholder -0.18 -0.13 -0.14 -0.08 -0.15 -0.16 
protection (0.03) (0.03) (0.03) (0.03) (0.02) (0.04) 

-0.06*** -0.07**` -0.07*** -0.02 -0.08"# -0.08*** Target size (0.01) (0.02) (0.02) (0.02) (0.02) (0.02) 

0.17*** 0.14** 0.21 ̀** 0.14*`* 0.14*`* 
Cross-border (0.04) (0.05) (0.05) (0.04) (0.05) 

0.10*" 0.09** 0.08 0.10*` 0.09** 
Hostile bid (0.04) (0.04) (0.08) (0.04) (0.04) 

0.33*** 0.32*** 0.36"# 0.34*** 0.37"` 
Tender offer (0.08) (0.08) (0.11) (0.09) (0.08) 

0.04 0.04 0.12* 0.05 0.04 
Contested bid (0.04) (0.04) (0.07) (0.04) (0.04) 

A(Shareholder -0.06**` -0.01 -0.06*** -0.05"' 
protection)b-s (0.01) (0.03) (0.01) (0.02) 

0.00 Bidder Miß (0.00) 

-0.06 Mandatory bid rule (0.08) 
0.04 

U. S. targets (0.10) 

-0.10 
U. K. targets (0.06) 

Pseudo R 0.11 0.18 0.19 0.20 0.19 0.19 

N. observations 4007 4007 4007 1005 4007 4007 

N. countries 35 35 35 27 35 35 

Table 3.8 reports the results of six regressions based on specification (6). In 

all regressions, the standard errors shown in parenthesis are adjusted for 

heteroskedasticity using Huber (1967) and White (1980) correction, and for 

clustering at country level following Huber (1967). We also include year and 
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industry dummies (at one-digit SIC-code level), but we do not report their 
coefficients. Across all specifications, we find that shareholder protection is 

negatively correlated with all-cash bid. We note that an increase in the level of 
shareholder protection by one point is associated with a reduction between 13% and 
18% in the probability of using only cash as the means of payment. Our 
interpretation of the result is that stocks are less popular means of payment in 

countries with lower shareholder protection because stocks entail a higher risk of 
expropriation. 

Among the control variables, target size is negative and significant, cross- 
border, hostile bid, and tender offer are positive and significant, as we expected. 
Contested bids are not associated with more cash as method of payment. The 

probability of using only cash as the method of payment is 17% higher in cross- 
border deals. 

To deepen the analysis of the means of payment in cross-border deals, in 

column 3 we add the difference between acquirer and target countries' shareholder 

protection as a further control variable. We expect that the use of stocks as a method 

of payment be positively correlated with the degree of investor protection in the 

acquirer country, when acquirer and target countries are different. We find evidence 

in favor of this prediction because the coefficient on the difference between acquirer 

and target countries' shareholder protection is negative and significant. 

Bidder M/B might be correlated with the use of stocks as means of payment 

because the bidder could try to take advantage of market booms, as argued by 

Shleifer and Vishny (2003). In column 4, we add the bidder M/B, but we find that its 

coefficient is not significantly different from zero. 

The mandatory bid rule might require the bidder to make a cash offer or an 

offer with a cash alternative, as in the U. K. If so, mandatory bid rule should be 

positively correlated with all-cash bid. However, U. K. bidders often avoid the 

mandatory tender offer by bidding for 29.9% of the shares, which is just below the 

30% threshold for the mandatory tender offer, and then by acquiring the remaining 

shares via a share offer. If so, mandatory bid rule should not be correlated with all- 

cash bid. In column 5, we control for mandatory bid rule, and find that its coefficient 

is not statistically significant. 

In column 6, we show that our results are not driven by the deals involving 

U. S. and U. K. firms. The coefficient on shareholder protection is even larger in 
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absolute terms than in column 1, and equally significant in statistical terms when we 
include two dummy variables for deals in which the target is a U. K. or U. S. firm, 

respectively. 

As a further robustness check (not reported), we estimate the specification in 
column 2 with weighted least squares, in which the weights are the inverse of the 

number of observations by country. With this procedure all countries have the same 
impact on the final results. The coefficient on shareholder protection is identical to 
that in column 2. 

One concern is that the control variables used in regressions (5) and (6) 

(tender offer, hostile bid, and cross-border) are themselves endogenous. As a result, 

our estimates could be inconsistent. To address this issue, we estimate a recursive 

system with five equations, one for each endogenous variable: premium, all-cash bid, 

tender offer, hostile bid, and cross-border. Exogenous variables are target size, bidder 

M/B, shareholder protection, and mandatory bid rule. We do not present the results 

of these regressions here, because the coefficients on shareholder protection are 

similar to those in Tables 3.7 and 3.8. 

3.4. Discussion 

The results presented in Section 3.3 have implications for the impact of investor 

protection on M&A activity and the role of cross-border takeovers as a catalyst for 

convergence in corporate governance regimes. We discuss both implications below. 

3.4.1. M&A activity and investor protection 

Overall, the results in Section 3.3 characterize M&A activity as correlating with 

investor-friendly legal environments. We interpret these findings along the lines of 

La Porta, et al. (2000b) and argue that a more active market for mergers and 

acquisitions is the outcome of a corporate governance regime with stronger investor 

protection. 

With low shareholder protection there are large private benefits of control 

(Nenova, 2003, and Dyck and Zingales, 2003), and therefore the market for 

corporate control does not operate freely. Conversely, with high investor protection, 

there are low private benefits of control, and there is an active market for corporate 

control. Moreover, better accounting standards increase disclosure, which helps 

acquirers identify potential targets. Hence, there are more potential targets in 
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countries with better shareholder protection and accounting standards. This view 
yields two testable predictions: across target countries, the volume and the premium 
should increase with shareholder protection and accounting standards. 

The results on the volume, reported in Table 3.3, are strongly consistent with 
this view. The results on the premium, reported in Table 3.7, are weakly consistent 

with this view. Table 3.7 shows that higher shareholder protection in the target 

company is associated with higher premiums, although U. S. and U. K. firms drive the 

results. 

Our results reject the alternative view that the market for corporate control is 

a substitute for legal protection of shareholders. According to this view, if the market 
for corporate control works efficiently, firms with poor corporate governance 
become the targets of takeovers from more efficient firms (Manne, 1965, and Jensen, 

1993). Hence, the volume of M&A activity and the premium paid should be greater 
in countries with lower investor protection. These predictions are inconsistent with 

our findings. 

3.4.2. Convergence in corporate governance 

The results in Table 3.6 relate to the on-going debate among legal scholars on the 

possibility of effective worldwide convergence in corporate governance standards. 

Coffee (1999) argues that differences in corporate governance will persist but with 

some degree of functional convergence. Hansmann and Kraakman (2001) believe 

that formal convergence will happen soon. Bebchuk and Roe (1999) question the 

idea of a rapid convergence because political and economic forces will slow down 

any change. Gilson (2001) argues that convergence will happen through all three 

channels (formal, contractual and functional). 

Our findings are consistent with the prediction by Coffee (1999) that 

companies from countries with better protection of investors will end up buying 

companies from countries with weaker protection. 

The case for target shareholders to sell out to bidders with higher governance 

standards is clear. Targets stand to gain from the lower cost of capital associated with 

higher investor protection. However, it is not obvious why acquirers seek to take 

over a poorly governed company. The results in Table 3.7, column 3, show that 

acquirers from countries with better investor protection do not pay higher takeover 

premiums than acquirers from countries with weaker investor protection. Hence, they 
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share part of the surplus created by improving the corporate governance within the 
target. 

One concern is that they might import the poorer governance of their targets 
(poor accounting and disclosure practices, board structures, and so on). However, 

anecdotal evidence of cross-border deals with high press coverage suggests that this 
is not the case. The targets almost always adopt the governance standards of the 

acquirers, whether good or bad. For instance in Daimler's acquisition of Chrysler, the 

resulting company has adopted a two-tier board structure, as required by German 

law. Thus, if convergence is to happen, it is towards the acquirers' governance 

standards. 

A related issue is that the deal may be motivated by agency and hubris 

problems of the acquirer rather than by the desire to improve the governance regime 
in the target company. If so, the deal may not create value. Assessing this issue 

requires a study of the performance of the target and acquirer after the acquisition, 

which we cannot do with our large sample. Instead, we can indirectly test this issue. 

If countries with poorer investor protection (in particular, lower governance 

standards, as measured by lower shareholder protection) have more severe agency 

problems, the hypothesis predicts more acquisitions by companies in countries with 

lower shareholder protection. This is not what we observe. If we sort our data by 

acquirer country, we find rather the opposite (not reported): more acquisitions by 

companies in countries with higher shareholder protection. 

Our analysis also sheds light on the question as to whether cross-border deals 

may lead to greater international stock market integration and to a reduction of the 

home bias in equity investment in target countries. If the foreign bidder pays with 

stock, target shareholders face the problem of disposing of a new investment 

domiciled abroad. As a result, they might choose to keep the foreign stocks. In 

aggregate, these individual decisions would imply a reduction of the home bias in 

equity investment in target countries. We show in Table 3.8, column 3, that target 

shareholders accept the acquirer's shares more often if the investor protection in the 

acquirer's country is greater than in the target's country. Hence, the reduction of the 

home bias puzzle goes together with a convergence in corporate governance regime. 

In this sense, our findings are consistent with Dahlquist, et al. (2003). 
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3.5. Conclusion 

Using a large sample of deals in 49 major countries, announced in the 1990s and 

completed by the end of 2002, we find that better investor protection is associated 

with more mergers and acquisitions, more attempted hostile takeovers, and fewer 

cross-border deals. We also find that better investor protection is associated with 

greater use of stock as method of payment, and with higher takeover premiums. 

These results indicate that domestic investor protection is an important determinant 

of the competitiveness and effectiveness of the market for mergers and acquisitions 

within a country. 

In cross-border deals, we find that on average acquirers have higher investor 

protection than targets, that is, firms opt out of a weak governance regime via cross- 

border deals. This result indicates that the international market for corporate control 

helps generate convergence in corporate governance regimes across countries. 
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Table 3. A1 - Description of the variables and their sources 

Country-level variables 

Volume Percentage of domestic traded companies targeted in completed deals in 1990s. 
Sources: SDC Platinum, provided by Thompson Financial Securities Data, and the 
World Development Indicators. 

Hostile takeover Attempted hostile takeovers as a percentage of domestic traded companies. Sources: 
SDC Platinum and the World Development Indicators. 

Cross-border ratio Number of cross-border deals as target as a percentage of all completed deals, 
sorted. Source: SDC Platinum. 

GDP growth Average annual real growth rate of the Gross Domestic Product in 1990s. Source: 
World Development Report. 

GNP per capita Gross National Product in 1995 (in US$) divided by the population. Source: World 
Development Report. 

Common law Equals one if the origin of the Company Law is the English Common Law and zero 
otherwise. Source: La Porta, et al. (1998). 

Accounting standards Index created by the Center for International Financial Analysis and Research to 
rate the quality of 1990 annual reports on their disclosure of accounting 
information. Source: La Porta, et al. (1998). 

Rule of law Assessment of the law and order tradition in the country produced by the risk-rating 
agency International Country Risk (ICR). Average of the months of April and 
October of the monthly index between 1982 and 1995. It ranges between zero and 
ten. Source: La Porta, et al. (1998). 

Antidirector rights The index is formed by adding one when (i) the country allows shareholders to mail 
their proxy vote to the firm, (ii) shareholders are not required to deposit their shares 
prior to the general shareholders' meeting, (iii) cumulative voting or proportional 
representation of minorities in the board of directors is allowed, (iv) an oppressed 
minorities mechanism is in place, (v) the minimum percentage of share capital that 
entitles a shareholder to call for an extraordinary shareholders' meeting is less than 
or equal to 10% (the sample median), or (vi) shareholders have preemptive rights 
that can be waived only by a shareholders' vote. Source: La Porta, et al. (1998). 

Shareholder protection Measure of the effective rights of minority shareholders computed as the product of 
rule of law and antidirector rights divided by ten. It ranges between zero and six. 

Ownership concentration Average equity stake owned by the three largest shareholders in the ten largest non- 
financial domestic firms in 1994. Source: La Porta, et al. (1998). 

Cross-border regulation Equals one if in 1995 a foreign buyer needed government approval before acquiring 
control of a domestic firm and zero otherwise. Source: Economist Intelligence Unit, 
Country Surveys. 

Market return Average annual stock market return in 1990s adjusted for inflation with the 
Consumer Price Index. Source: WorldScope. 

Market dominance Response to survey question: "Market dominance by a few enterprises is rare in key 
industries (1=strongly disagree, 6=strongly agree). " Source: The Global 
Competitiveness Report, 1996. 

Mandatory bid rule Equals one if in 1995 there was a legal requirement to make a tender offer when 
shareholding after the acquisition exceeds a given ownership threshold and zero 
otherwise. Source: Economist Intelligence Unit, Country Surveys. 

Openness Response to survey question: "Foreign investors are free to acquire control of a 
domestic company (1=strongly disagree, 6=strongly agree). " Source: The Global 

Competitiveness Report, 1996. 
Cross-border variables 

Cross-border dealss, b Number of deals in which the target is from country s and the acquirer is from 

country b shown as a percentage of the total number of deals with target in country 

s. Source: SDC Platinum. 
Same language Equals one when target and acquirer's countries share the same main language and 

zero otherwise. Source: World Atlas 1995. 

Same geographical area Equals one when target and acquirer's countries are from the same continent and 

zero otherwise. We classify all countries into four areas (Africa, America, Asia, and 
Europe). Source: World Atlas 1995. 
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Bilateral trades, b Value of imports by country s from country b as a percentage of total import by 
country s. Source: World Bank Trade and Production Database. 

Deal-level variables 

Premium Bid price as a percentage of the closing price of the target four weeks before the 
announcement. Source: SDC Platinum. 

All-cash bid Equals one if the acquisition is entirely paid in cash and zero otherwise. Source: 
SDC Platinum. 

Target size Logarithm of the market capitalization of the target four weeks before the 
announcement of the deal in US$ million. Source: SDC Platinum. 

Tender offer Equals one if the acquisition is done through a tender offer and zero otherwise. 
Source: SDC Platinum. 

Cross-border Equals one if the target country differs from the acquirer country and zero 
otherwise. Source: SDC Platinum. 

Hostile bid Equals one if our source classifies the bid as unsolicited and zero otherwise. Source: 
SDC Platinum. 

Contested bid Equals one if the number of bidders is larger than one and zero otherwise. Source: 
SDC Platinum. 

Bidder MB Equity market-to-book ratio of the bidder computed four weeks before the 
announcement. Source: Datastream. 
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4. Technological innovations and capital structure 

4.1. Introduction 

Since the pioneering work of Schumpeter, economists have become increasingly 
aware of the relevance of technological innovations as engines of industries' 

evolution. In particular, technological innovations have been shown to be an 
important positive determinant of market valuation of firms (see Hall, Jaffe and 
Trajtenberg (2004)). However, the implications of technological innovations for 

corporate financing are much less understood. 
I assess empirically the implications of technological innovations for capital 

structure, corporate financing, investment and stock returns. Following traditional 
industrial organization literature, I proxy technological innovations with patent 
counts, both at the firm and at the industry level (e. g. see Hall (2000), Griliches, Hall 

and Pakes (1987)). My approach parallels a large body of literature in corporate 
finance showing that R&D expenditures correlate negatively with the level of 
leverage (Bradley, Jarrell and Kim (1984), Long and Malitz (1985), Titman and 
Wessels (1988), Fama and French (2002)). 

My focus on industry patents offers several differences with previous studies. 
First, technological innovations as measured by patents represent successful R&D 

expenditures. In other words, patents measure outcomes, while R&D expenditures 

measure effort intensity. Second, R&D expenditures have typically been used to 

proxy also for options, investments and the degree of asset tangibility, as well as 
innovation intensity. Third, more than 55% of Compustat firms (and 15% of patent 

recipients) do not report R&D expenditures - in contrast, patent data is disclosed by 

the USPTO. These arguments and findings imply that patent data is better suited 

than R&D data to study the relationship between technological innovations and 

capital structure. Moreover, I explicitly distinguish between the industry effects and 

the individual effects of technological innovations on capital structure. Finally, I 

examine how leverage changes in response to innovation and, to the extent that new 

securities are issued, whether the proceeds are actually used to increase capital 

expenditures. 

The recent surge in patenting activity has caught the attention of academics 

and practitioners alike. This has led the former to conclude that a "technological 
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revolution" took place in most U. S. industries in the 1990s (Kortum and Lerner 
(1998)). At the same time, it is well known that financing decisions of firms are 
affected by industry characteristics, but it is not entirely clear how and why this is the 
case (Myers (2003)). Therefore, it is natural to ask whether the large variation in 

patenting activity, both across industries and over time, helps explain the cross- 
section and time series of financing decisions of firms. 

I show that the number of patents in the industry is associated with more 
firm-level equity issues and reduced leverage, even after I control for R&D. Firms in 
industries with more patents issue more equity at a given point in time. Importantly, 

a firm's propensity to issue equity increases only with industry patents, not the firm's 

own patenting activity. This effect is strongest for secondary equity offerings (SEO), 

although IPOs, too, are associated with industry patents. The economic magnitude of 
the effect is large. A ten percent increase in industry patents is associated with a 2.9 

percent increase in equity issues as a proportion of assets. This effect is also strong 

after patent spikes, but not driven by patent spikes. 

There are three main views as to why industry patents should be related to 

subsequent equity issues and reduced leverage. First, technological innovations may 

signal new investment opportunities and therefore require more equity finance to 

avoid debt overhang problems (Myers (1977)). Second, technological innovations 

may call for more financial slack, for two different reasons. Patents may correspond 

to a reduction of information asymmetry. As a result, equity goes up in the pecking 

order of external financing (Myers and Majluf (1984)). Alternatively, technological 

innovations may negatively affect a firm's competitive position and therefore call for 

more financial slack (Telser (1966) and Bolton and Scharfstein (1990)). Third, 

technological innovations may act as a catalyst for investor sentiment, pushing up 

stock prices and prompting firms to issue equity when stock prices are high. 

Consider first the view that technological innovations signal growth 

opportunities. This view implies that industry patents, and particularly equity 

issuance following industry patents, should be associated with increased subsequent 

investment. In contrast, the other views imply that industry patents and equity 

issuance are associated with increased cash reserves. Therefore, I examine the uses 

of funds next. 
I find that industry patents are associated with little subsequent investment. If 

anything, such a relationship is negative. Similarly, I find little association of 
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industry patents with alternative uses of funds such as dividends, acquisitions, R&D 

or advertising. However, I find that industry patents are associated with increased 

cash reserves. These findings hold true, even when I focus on equity issuance 
following industry patents. Specifically, I instrument equity issues with industry 

patents, and in second stage regressions I show that equity issues are then channeled 
into increased cash reserves, and not into capital expenditures. These results are 
inconsistent with the view that industry patents proxy for growth opportunities. 

I examine next some cross-sectional predictions of the asymmetric 
information and product market competition theories. I find little evidence 

consistent with asymmetric information theories. In particular, these theories should 

explain why industry patents reduce firm-level asymmetric information, but a firm's 

own patents do not. In contrast, I find some evidence that industry patents are 

associated with increased competitive pressure and reduced gross margins. 
However, the finer cross-sectional predictions of product market competition stories, 

namely that gross margins should be reduced more when competition is strongest, 

are not borne out in the data. 

Finally, the product market competition and the asymmetric information 

views predict that no mispricing is associated with patents. In contrast, the investor 

sentiment view predicts that patents are associated with overvaluations, and that 

firms issue equity to take advantage of such high valuations. Therefore, I examine 

stock returns subsequent to patenting. First, I find that patenting firms earn positive 

subsequent abnormal returns, up to a monthly alpha of 0.43 percent after I control for 

the four factors of Fama and French (1996) and Carhart (1997). This finding is 

consistent with the idea that investors underreact to corporate events such as patent 

grants. In contrast, when studying portfolio returns at the aggregate level of the 43 

non-financial Fama and French (1997) sectors, I find some evidence that industries in 

the top quartile of patent growth earn lower subsequent returns than industries in the 

bottom quartile. This latter result suggests that the market overreacts in the 

aggregate time series. Industries earn low returns after patent spikes. However, 

further tests are not able to discriminate whether low returns are associated with 

equity issues or industry patents. 

Taken together, these results are consistent with the view of technological 

innovations as a catalyst of investor sentiment. Industries experience large equity 

issues after an abnormal level of patents, and earn low subsequent returns. As a 
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result, such industries are considered "hot". Within industries, however, the equity- 
issuing firms are those with fewer or no patents. Had patent recipients issued equity, 
they would have done so at low valuations and would therefore have lost money. 
These results suggest a story of limited attention by individual investors, who are 
slow to incorporate information about individual firms, but in the aggregate become 

too excited about particular industries at particular points in time. 
On the other hand, my findings that patenting firms have lower leverage, cut 

retained earnings, pay more dividends, make more acquisitions, cut short term debt 

and working capital, and invest more in R&D collectively suggest that patenting 
firms are very successfully growing ones that do not resort to external capital 

markets because of their high internal cash flows, consistent with the view of Myers 

(1977,2003). 

This paper makes three main contributions. First, it shows that industry 

factors such as technological innovations affect firms' financing decisions, over and 

above firms' characteristics. Previous literature has focused instead on firms' 

characteristics controlling for industry factors only indirectly, for example by fixed 

effects (see Harris and Raviv 1991 and Myers 2003 for reviews). 

Second, I develop an instrumental variable estimation that links the funds 

raised in response to exogenous factors such as industry patents to their subsequent 

use. In particular, I show that the equity issued after industry patents is channeled 

into cash reserves. This methodology allows researchers to trace the flow of funds 

inside the firms, eventually linking them to stock returns. Previous research within 

the field of corporate finance has typically looked at financing or investment 

separately, or alternatively, at asset pricing; providing only indirect links between the 

two sides of the balance sheet and subsequent stock returns. Instead, as it is now 

acknowledged (for instance, see Shleifer (2000)), stock markets can have important 

implications for optimal corporate financing and investment policies, and should 

therefore be studied jointly. More specifically, previous studies43 find a negative 

association between firm-level R&D expenditures and firm-level book and market 

leverage, interpreting their findings in terms of strong growth opportunities for high 

R&D firms. However, those studies examine neither leverage changes, nor uses of 

funds, to the extent that new securities are issued. 

43 Bradley, Jarrell and Kim (1984), Long and Malitz (1985), Titman and Wessels (1988), Fama and 
French (2002). 
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Third, I document a new asset-pricing anomaly, that is, patenting firms earn 
high positive subsequent returns. This finding fits well with the literature on 
underreaction to corporate news. 44 My findings show that investors do underreact to 
patent grants. 

This paper is also related to a body of literature in industrial organization, 
reviewed for instance in Hall, Jaffe and Trajtenberg (2004), finding that patents are a 
positive determinant of market valuations of firms, even after one holds R&D 

45 expenditures constant. 
The next section describes competing hypotheses of the effects of 

technological innovation on capital structure, Section 4.3 describes the data, Section 
4.4 presents the empirical results, Section 4.5 discusses alternative explanations, and 
Section 4.6 summarizes and concludes. 

4.2. The competing hypotheses 

This paper addresses two related questions. First, how does technological innovation 

affect a firm's financing choices? Second, what are the sources of these effects? In 

this section I summarize the existing theory and its implications for these two 

questions. 

4.2.1. Technological innovations may imply lower leverage 

There are three main reasons why technological innovations could imply lower 

leverage. 

First, technological innovations may imply reduced leverage because they 

come with and signal strong investment opportunities (Myers (1977)). For example, 

non-patenting firms may need to invest to catch up with patenting ones. 

44 Other papers in this literature include Ball and Brown (1968) and Bernard and Thomas (1989) on 
earnings announcements, Miles and Rosenfeld (1983) and Cusatis, Miles and Woolridge (1993) on 
spinoffs, Lakonishok and Vermaelen (1990) and Ikenberry, Lakonishok and Vermaelen (1995) on 
share repurchases, Michaely, Thaler and Womack (1995) on dividend initiations and omissions, 
Eberhart, Maxwell and Siddique (2004) on unexpected R&D expenditures increases, and Kadiyala 
and Rau (2004) on various corporate events. 
as There is also a body of literature studying the effects of R&D expenditures on stock returns (Chan, 
Martin and Kensinger (1990), Chan, Lakonishok and Sougiannis (2001), Eberhardt, Maxwell and 
Siddique (2004)). The evidence is mixed. Chan, Martin and Kensinger (1990) posit that R&D 

expenditures are likely to be more beneficial for high-tech firms than for low-tech firms. Chan, 
Lakonishok and Sougiannis (2001) do not find any significant relation between R&D intensity and 
subsequent abnormal stock returns, consistent with the efficient market hypothesis. In contrast, 
Eberhardt, Maxwell and Siddique (2004) find that unexpected R&D increases are associated with high 

abnormal returns and high abnormal operating performance, and interpret the findings as consistent 
with the idea that investors underreact to corporate news. 
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Alternatively, technological innovation may make assets in place obsolete, and make 
investment necessary to replace them. As a consequence, outside investors may 

want more control rights (Aghion and Bolton (1992), Hart (1995)). 

Second, technological innovation might imply reduced leverage because it 

may require more financial slack. For example, because a new technology is more 
difficult to evaluate, it increases the asymmetric information problem at the industry 

level. As a result, firms may need to build up more financial slack, consistent with 

pecking order theory (Myers (1984) and Myers and Majluf (1984)). This channel 

predicts that firms reduce leverage by increasing the proportion of retained earnings, 

rather than by issuing new equity. On the other hand, industry patents could 

represent the end of asymmetric information, rather than the beginning, in which 

case a pecking order channel would predict reduction of leverage via equity issues. 

Alternatively, technological innovation may make product market competition 

tougher (Alchian 1950), and therefore require firms to build financial slack to be 

better able to compete and survive against predatory threats (Telser (1966) and 

Bolton and Scharfstein (1990))46. Also, technological innovation may make the 

assets in place worth less as collateral. 

Finally, technological innovation may imply reduced leverage because 

industry patents may act as a catalyst for investor sentiment. The arrival of a new 

technology might be associated with overvaluations. Therefore, it may be a good 

time to issue equity (Malkiel (2003), Kindleberger (1996)). Note that here, unlike in 

the previous examples, it is crucial that the reduction of leverage occurs through new 

equity issues, rather than managing retained earnings. 

4.2.2. Technological innovations may imply higher leverage 

On the other hand, there are reasons why technological innovations may imply 

increased leverage. 

First, technological innovation may imply strong investment opportunities. If 

firms follow pecking order, these investments will require outside debt finance. 

Second, technological innovation may create overcapacity, and determine the 

need to restructure or exit. Therefore, one should expect industry patents to be 

associated with increased leverage and reduced financial slack (Jensen (1989,1993)). 

a6 Other papers exploring related issues are Titman (1984) and Maksimovic and Titman (1991). 
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Third, technological innovation may imply increased leverage because it may 
require less financial slack. For example, technological innovation may make 
product market competition tougher (Alchian (1950)), but require the reduction of 
financial slack because of the option-like payoff of leveraged equity (Brander and 
Lewis (1986), Rotemberg and Scharfstein (1990), Maksimovic (1988)). Note that 
here, unlike in the previous example, an increase in product market competition 
implies a positive correlation of industry patents and firm's leverage. 47 

4.3. Data description and construction of variables 
The primary data used in this analysis is an unbalanced panel of Compustat firms 

over the years 1970-1999, matched with the NBER's patent citations data file 

(summarized in Hall, Jaffe, and Trajtenberg (2001), and Jaffe and Trajtenberg 

(2002)). This database links patent data from the U. S. Patent Office to Compustat. 

Table 4. A1 in the Appendix reports statistics for every year from 1970 to 

1999 and illustrates several features of the data. The Table shows that the 

distribution of firms by patent grants is right-skewed, and that except for the first two 

years in the sample, the 70th percentile of the distribution is zero. One notable 
feature is that the proportion of matched firms is monotonically shrinking over the 

sample period. In 1990, only 10% of firms in the sample are recorded as having at 

least one patent grant, as compared with 30% in 1970. At the same time, the mean 

and the maximum of the distribution decrease from 1970 to 1980, and then pick up 

again until 1999. In other words, while the pool of matched firms has gone down, 

today's recipients are awarded more patent grants. 

These findings probably reflect the facts that the match was done for the 1989 

Compustat file, the composition of patents is rapidly changing and enforcement costs 

of patents for firms have gone down (see Jaffe and Lerner 2004 on this latter issue). 

In particular, the percentage of patents matched is quite high up until the late 1980s, 

47 Yet another channel through which innovation may matter is through increased (expected) 

profitability. An increase in (expected) profitability could have different implications according to 
different theories. Static trade-off theory implies that increased profitability reduces costs of distress, 

hence should be associated with lower equity (however see Strebulaev (2004), and Hennessy and 
Whited (2004), on dynamic trade-off theories). Pecking order theory (Myers and Majluf (1984), 

Myers (1984)) says that increased profitability reduces asymmetric information, hence should be 

expected to be associated with lower leverage and more equity - see Harris and Raviv (1991) and 
Myers (2003) for a full review of capital structure research. Therefore, to isolate the effects of 

technological innovations, in the empirical analysis below I control for profitability in a variety of 

ways. 
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hovering around 70%. Indeed, the technological composition of patents has changed 

quite drastically since the mid-1980s, with traditional fields declining to less than 

50% of all patents. As Hall, Jaffe and Trajtenberg (2001) recognize, it is quite likely 

that these changes have been accompanied by a large turnover in the composition of 

assignees, with many of the new entrants not yet traded by 1989, the year of the 

match. 48 In addition, many entities patent not under their own names, but under 

those of subsidiaries. In turn, these subsidiaries may change as units are acquired 

and divested, but again no adjustment is made in the Compustat-NBER concordance. 

These features imply that the data is best suited for studying the cross-sectional 

determinants of leverage and financing, while an analysis of the deeper dynamic 

forces linking financing and innovative activity will have to await future research. 49 

Panel A of Table 4.1 reports the number of firms per patent class, where 

patent classes are defined for any year for firms that are granted 0, one to two, three 

to ten, eleven to one hundred, and more than one hundred patents. One purpose of 

this table is to construct portfolio breakpoints for the empirical analysis on stock 

returns below, whereby firms-years with zero patents represent roughly 80% of the 

sample, firms-years with one to two patents and three to ten patents about 7% each, 

and firms-years with eleven to one hundred patents about 5%. The remaining one 

percent of the sample comprises firms-years with more than one hundred patent 

awards. Although the breakpoints change over time, as noted above, alternative 

definitions of breakpoints do not affect the results. The definition reported has been 

chosen to facilitate the economic interpretation of the results. 

48 This aspect of the matching process implies that there is potentially a selection bias in the post-1989 

data, in that patenting firms show up as non-patenting ones. This feature of the data could have two 

main implications for my empirical analysis below. First, if patents do indeed matter for financing, it 

biases against finding any results. Second, results for the 1990s might not be comparable with 

previous ones. As a result, in the empirical analysis below I re-estimate all regressions for different 

time-periods, before 1989 and after. I find that my results are similar across different time periods; 

hence I conclude that this is not a serious problem for my analysis below. I thank Bronwyn Hall for 

clarifying these aspects of the data in personal communication. 
49 Kortum and Lerner (1998,2000) study the aggregate pattern of patenting and innovation, and the 

contribution of venture capital to innovation, in time series analysis. 
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Table 4.1 - Distribution of patenting firms and summary statistics 
This table presents summary statistics. Panel A reports the number of firms by number of patents 
granted for each year between 1970 and 1999. Panel B reports summary statistics, both conditional 
on the number of patents and unconditional. Each entry reports the median, mean, tenth percentile, 
and the ninetieth percentile. 

Panel A- Number of patenting firms by year 

0 1-2 3-10 11-100 >100 N. Obs. 

1970 1034 159 194 166 36 1589 

1971 1085 175 213 179 42 1694 

1972 1800 257 276 189 41 2563 

1973 1949 281 281 201 38 2750 

1974 2029 280 299 186 42 2836 

1975 2075 293 292 179 45 2884 

1976 2060 275 262 162 43 2802 

1977 2022 289 251 136 36 2734 

1978 2119 283 233 136 35 2806 

1979 2298 259 187 121 21 2886 

1980 2270 281 184 131 30 2896 

1981 2409 234 218 124 30 3015 

1982 2492 259 192 129 27 3099 

1983 2631 251 192 120 25 3219 

1984 2627 260 194 113 34 3228 

1985 2609 229 174 122 34 3168 

1986 2747 245 176 111 28 3307 

1987 2762 241 190 124 33 3350 

1988 2691 194 198 125 27 3235 

1989 2593 211 198 133 36 3171 

1990 2587 201 201 125 32 3146 

1991 2629 210 176 142 35 3192 

1992 2795 187 193 142 32 3349 

1993 3027 183 186 143 37 3576 

1994 3109 180 170 149 37 3645 

1995 3250 150 172 142 39 3753 

1996 3336 144 173 131 39 3823 

1997 3241 153 132 128 41 3695 

1998 2963 111 119 135 50 3378 

1999 2831 97 101 116 52 3197 

Total 74070 6572 6027 4240 1077 91986 
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Panel B- Firm-level summary statistics, conditional on number of patents by firm and unconditional 
0 1-2 3-10 11-100 >100 Overall 

Book Leverage 47.73 43.20 44.63 47.24 49.90 47.07 
47.12 43.74 44.39 47.71 50.97 46.77 
18.04 20.14 22.05 26.62 31.53 18.92 
74.86 66.95 65.39 69.09 72.12 73.65 

Market Leverage 40.90 38.56 39.46 38.18 37.92 40.34 
41.99 40.05 40.50 39.52 38.77 41.61 

8.78 11.38 12.10 12.23 12.00 9.36 
76.71 71.33 70.60 68.85 65.99 75.62 

Net Equity Issues 0.60 0.50 0.53 0.58 0.51 0.58 
4.55 2.43 2.18 1.52 0.84 4.07 

-1.87 -1.84 -1.83 -2.29 -2.97 -1.90 
15.03 7.13 6.87 5.18 3.65 12.82 

Newly Retained Earnings 2.34 3.81 3.60 3.54 3.74 2.64 

-1.41 2.09 2.04 2.47 2.81 -0.71 

-16.00 -6.07 -5.03 -3.33 -2.27 -13.41 
10.29 10.37 9.25 8.94 8.55 10.14 

Net Debt Issues 3.00 2.64 2.87 3.22 3.74 2.98 

3.89 3.12 3.52 3.75 4.00 3.81 

-10.57 -8.47 -7.08 -5.67 -3.78 -9.79 
21.03 16.29 15.99 13.57 12.63 19.83 

Capital Expenditures 6.08 6.02 6.33 6.89 8.52 6.19 

9.96 8.52 8.54 8.49 11.22 9.72 

1.34 2.06 2.52 3.40 4.03 1.51 

20.58 16.20 15.54 13.87 18.35 20-58 

A Cash 0.11 0.25 0.26 0.24 0.52 0.14 

2.05 1.65 1.44 1.45 1.79 1.95 

-8.65 -6.13 -5.26 -4.11 -3.42 -7.78 
11.84 9.35 8.47 7.28 7.33 11.01 

Acquisitions 0.00 0.00 0.00 0.00 0.00 0.00 

5.94 4.11 4.94 6.92 7.38 5.81 

0.00 0.00 0.00 0.00 0.00 0.00 

19.45 7.58 10.71 30.22 57.59 17.85 

Dividends 0.00 0.00 0.00 0.00 0.00 0.00 

0.97 1.07 1.45 2.05 2.44 1.14 

0.00 0.00 0.00 0.00 0.00 0.00 

3.12 3.72 3.90 4.82 6.52 3.35 

R&D dummy 35.06 75.15 84.92 93.43 98.71 43.96 

R&D Intensity 0.00 1.65 2.16 3.23 5.38 0.00 

2.68 3.85 4.25 4.78 6.45 3.01 

0.00 0.00 0.00 0.46 1.20 0.00 

9.49 10.93 11.18 11.08 12.11 10.05 

N. Obs. 74070 6572 6027 4240 1077 91986 
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Summary statistics for the sample are then presented in Panel B of Table 4.1 
and in Table 4. A2. The tables report conditional means and medians, tenth and 
ninetieth percentiles for all variables in all patent classes. The last column reports 
unconditional statistics. All variables are winsorized at the 1St and 99th percentiles to 
protect the results from the influence of extreme outliers. 50 Panel B of Table 4.1 
summarizes financing and investment variables for the firms in my sample, by 
number of patents granted to the firn. I define book debt as total assets (Compustat 
Annual Item 6) minus book equity. I define book equity as total assets less total 
liabilities (Item 181) and preferred stock (Item 10) plus deferred taxes (Item 35) and 
convertible debt (Item 79). When preferred stock is missing, it is replaced with the 
redemption value of preferred stock (Item 56). I then define book leverage as total 
debt to total assets, and drop firm-year observations when the resulting book leverage 

exceeds one. I define market leverage as book debt divided by the result of total 

assets minus book equity plus market equity. Market equity is defined as common 

shares outstanding (Item 25) times price (Item 199). These definitions follow Fama 

and French (2002). After that, using the identity that book equity equals balance 

sheet retained earnings plus paid-in share capital, I define net equity issues (e/A) as 
the change in book equity minus the change in balance sheet retained earnings (Item 

36) divided by assets. Finally, I define newly retained earnings (ARE/A) as the 

change in retained earnings divided by assets, and net debt issues (d/A) as the 

residual change in assets divided by assets. These definitions follow Baker and 
Wurgler (2002). 

Panel B of Table 4.1 illustrates that patenting firms have lower market 

leverage than firms with no patents. Median market leverage for firms-years with 

zero patents is 41%, as compared with 39% for firms-years with one to ten patents, 

and 38% for firms-years with more than 100 patents. This pattern is also true for 

book leverage for firms with less than 100 patents. However, firms with more than 

100 patents have higher book leverage. Strikingly, patenting firms issue less equity 

than non-patenting firms. Median net equity issue for non-patenting firms is 0.60% 

(mean 4.5%), while the corresponding values for patenting firms are 0.50% (mean 

2%). These differences between patenting and non-patenting firms are all 

statistically significant at 1% level. Interestingly, the effect is mostly confined to the 

50 None of the results that follow are affected by winsorizing the variables. 
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comparison between patenting and non-patenting firms; conditional on patenting, 
some variables such as market leverage appear to be monotonically decreasing in the 

number of patents, while others do not. 
Panel B also shows statistics for the uses of funds variables. Capital 

expenditures (Item 128) have an unconditional mean value of 9.72%. Firms with 
less than 100 patents per year invest less than firms without patents (about 8.5% as 
compared to 9.96), but firms with more than 100 patents invest more (11.22%). 

Of particular interest is the R&D reporting and R&D expenditures of patent 

recipients. In my sample, about 15% of firms with patent awards report no R&D in 

the year of the award. This pattern is more pronounced among firms with one or two 

patent awards, where only 71% of patent recipients disclose some R&D. As 

expected, median R&D expenditures increase monotonically, going from 1.65% of 

assets for firms with one or two patent awards, to 5.38% for firms with more than 

100. 

Table 4. A2 in the Appendix reports also summary statistics for other 

variables including cash flows and valuation variables such as Tobin's Q. 51 I 

measure cash flows as the sum of earnings before extraordinary items (Item 18) and 

depreciation (Item 14). I measure average Tobin's Q as market value of assets 

divided by the book value of assets (Item 6) - where the market value of assets 

equals the book value of assets plus the market value of common equity less the sum 

of the book value of common equity (Item 60) and balance sheet deferred taxes (Item 

74). Notably, patents recipients are more profitable. Firms with more than 100 

patent awards have a median EBITDA of 16.59% as compared with 12.40% of firms 

without patent awards. Interestingly, even firms with one or two patent awards have 

a larger profitability of 14.84%. Finally, I report statistics for market-to-book and 

Tobin's Q in Table 4. A2. Consistent with previous empirical literature, they show 

that market valuations are higher for patent recipients, although the relationship does 

not look monotonic. 

51 Table 4. A2 also presents such variables as profitability and market-to-book, defined in the 

following section. These variable definitions overlap somewhat in that they are used for similar 

purposes in different contexts. For example, the capital structure literature focuses on profitability and 

market-to-book, while the investment literature focuses on cash flow and Tobin's Q. I follow these 

conventions in my capital structure and investment tests for comparability with previous studies. As a 

result, the definitions of investment variables follow Kaplan and Zingales (1997) and Baker, Stein and 
Wurgler (2003), while the definition of capital structure variables follow Rajan and Zingales (1995), 

Baker and Wurgler (2002) and Fama and French (2002). It turns out that neither of my empirical 

results is affected by either alternative definition. 
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Table 4.2 - Distribution of patenting firms by industry and summary statistics 
Panel A presents the number of patenting firms by industry, where industry is defined as the same Fama and French (1997) 43 non-financial group. Panel B presents summary statistics by number of 
patents at the 4-digit SIC code level. First, a population of medians by 4-digit SIC code and year is 
obtained. Then, each entry in Panel B reports the median, mean, tenth percentile, and ninetieth 
percentile of the population of medians. 
Panel A- Number of patenting firms at industry level 

0 1-2 3-10 11-100 >100 N. Obs. 
Agriculture 356 4 0 0 0 360 
Food Products 1705 187 190 112 0 2194 
Candy & Soda 284 36 32 38 0 390 
Beer & Liquor 419 26 18 7 0 470 
Tobacco Products 182 19 15 0 0 216 
Recreation 925 158 80 71 25 1259 
Entertainment 1198 22 8 3 0 1231 
Printing and Publishing 1216 52 23 0 0 1291 
Consumer Goods 1924 329 284 264 185 2986 
Apparel 1625 137 47 6 0 1815 
Healthcare 1298 19 7 0 0 1324 
Medical Equipment 1511 273 275 135 36 2230 
Pharmaceutical Products 1690 158 144 308 103 2403 
Chemicals 1094 241 307 428 118 2188 
Rubber and Plastic Products 835 143 99 27 0 1104 
Textiles 959 152 133 17 0 1261 
Construction Materials 2831 567 501 283 24 4206 
Construction 1091 11 28 15 0 1145 
Steel Works 1333 258 225 151 7 1974 
Fabricated Products 412 96 43 19 0 570 

Machinery 2293 656 741 473 62 4225 

Electrical Equipment 1886 246 208 131 24 2495 

Automobiles and Trucks 1029 266 294 271 121 1981 

Aircraft 263 86 164 144 54 711 

Shipbuilding, Railroad Equipment 139 14 24 39 0 216 

Defense 126 29 24 15 10 204 

Precious Metals 834 6 2 0 0 842 

Non-Metallic and Industrial Metal Mining 760 28 57 39 0 884 

Petroleum and Natural Gas 4794 132 78 145 65 5214 

Utilities 3720 59 21 1 0 3801 

Communication 1411 21 10 10 24 1476 

Personal Services 858 17 12 0 0 887 

Business Services 6188 148 144 52 4 6536 

Computers 2227 305 284 216 94 3126 

Electronic Equipment 3368 639 595 368 92 5062 

Measuring and Control Equipment 1548 276 299 132 11 2266 

Business Supplies 903 171 201 158 2 1435 

Shipping Containers 489 135 184 75 11 894 

Transportation 2368 11 2 0 0 2381 

Wholesale 4192 92 43 29 2 4358 

Retail 5723 37 23 0 0 5783 

Restaurants, Hotels, Motels 2204 31 3 0 0 2238 

Miscellaneous 3859 279 155 58 3 4354 

Total 74070 6572 6027 4240 1077 91986 
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Panel B- Industry-level summary statistics, conditional on number of patents by industry and 
unconditional. 

0 1-2 3-10 11-100 >100 Overall 
Book Leverage 49.44 45.70 45.88 45.74 46.96 47.84 

49.17 45.97 46.32 46.06 47.61 48.12 
26.65 28.03 29.64 31.13 33.43 28.34 
70.85 63.60 62.95 61.42 61.84 68.16 

Market Leverage 44.35 42.47 43.26 39.75 39.20 42.93 
44.77 42.81 43.13 40.68 39.76 43.63 
16.24 18.05 19.68 19.86 18.63 17.33 
74.15 67.79 67.53 63.06 61.78 70.95 

Net Equity Issues 0.51 0.42 0.47 0.54 0.54 0.50 
2.90 1.23 1.30 1.15 1.22 1.95 

-1.27 -0.92 -0.93 -0.64 -0.24 -1.08 
9.20 4.01 4.03 3.16 2.72 6.51 

Newly Retained Earnings 2.51 2.98 3.11 3.24 3.20 2.81 
0.48 2.35 2.37 2.56 2.56 1.26 

-7.02 -3.10 -2.58 -1.68 -0.85 -5.08 
8.24 7.66 7.20 6.63 6.32 7.69 

Net Debt Issues 3.05 2.61 2.91 2.84 3.08 2.91 
3.23 2.32 2.83 3.13 3.42 2.22 

-7.69 -5.51 -4.42 -3.25 -1.78 -6.00 
16.72 11.70 11.44 10.22 8.82 14.45 

Capital Expenditures 6.05 5.89 5.97 6.11 6.17 6.01 

8.51 7.17 7.48 7.04 7.20 8.01 

1.80 2.39 2.88 3.48 3.67 2.17 

16.48 12.62 12.11 11.04 12.00 14.60 

A Cash 0.16 0.13 0.28 0.21 0.21 0.17 

1.56 1.02 0.98 0.69 0.69 1.26 

-4.91 -3.30 -2.84 -1.86 -1.54 -3.87 
7.27 5.49 4.92 4.92 3.00 5.95 

Acquisitions 0.00 0.00 0.00 0.00 0.00 0.00 

2.27 1.12 1.21 0.99 0.68 1.82 

0.00 0.00 0.00 0.00 0.00 0.00 

4.35 2.66 3.14 2.01 0.92 3.39 

Dividends 0.16 1.10 1.26 1.43 1.30 0.66 

1.08 1.44 1.53 1.63 1.53 1.25 

0.00 0.00 0.00 0.00 0.00 0.00 

2.85 3.26 3.28 3.37 0.31 3.05 

R&D dummy 0.21 0.45 0.60 0.77 0.88 0.38 

R&D Intensity 0.00 0.00 0.63 1.69 2.84 0.00 

0.65 1.02 1.59 2.32 3.50 1.13 

0.00 0.00 0.00 0.00 0.09 0.00 

1.69 3.05 3.99 5.63 7.12 3.52 

No firms per SIC-year 2.00 2.00 3.00 4.00 8.00 2.00 

3.30 4.74 5.14 9.11 15.77 5.05 

1.00 1.00 1.00 1.00 2.00 1.00 

7.00 10.00 10.00 16.00 31.00 10.00 

N. Obs. 12506 1807 2079 2319 1156 19867 
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Panel A of Table 4.2 shows the distribution of patenting firms by industry, 
excluding financials and utilities. It is clear from Table 4.2 that there is a large 

variation across industries, and that the largest patenting activity takes place in such 
industries as Chemicals, Pharmaceuticals, Machinery, Aircraft and Automobiles. In 

particular, 63% of aircraft and 50% of chemical firm-year observations are 
associated with at least one patent, as opposed to 1.1 % in Agriculture and less than 
1% in precious metals. Table 4.2 also shows that there is large variation within 
industries, in that even in some of the most innovative industries up to 50% of the 
firm-year observations are without patents. 

Panel B of Table 4.2 reports summary statistics at the industry-year level, 

where industry is defined at the 4-digit SIC code level. First, for each industry-year I 

compute medians of the relevant statistics, thus generating a population of industry- 

year medians. Then, Panel B of Table 4.2 reports medians, means, and tenth and 

ninetieth percentile of this population. The industry-level statistics in Panel B of 
Table 4.2 confirm the firm-level results in Table 4.1 that technological innovations as 

measured by patents are associated with lower book and market leverage. Median 

book leverage is 49.44% in industry-year observations with zero patents, as 

compared with around 46% in industries-years with a positive number of patents (the 

difference is statistically significant at 1% level). Median market leverage shows a 

similar pattern: it is 44.35% in industries-years with zero patents, around 43% in 

industries-years with one to ten patents, and around 39% in industries-years with 

more than ten patents. 

Strikingly, the picture is now very different in relation to securities issuance. 

Medians equity issues are largest in 4-digit SIC codes characterized by more than 10 

patents. In particular, conditional on patenting industry-level equity issuance is 

monotonically increasing in the number of patents. Median equity issuance in 

industries with more than 10 patents is 0.54%, as compared with 0.47% in industries 

with three to ten patents, and 0.42% in industries with one to two patents. These 

differences are statistically significant at the 1% level. Interestingly, median equity 

issuance in industry-years with zero patents is 0.51%, that is, smaller than that in 

industries with more than 10 patents, but larger than that in industries with less than 

10 patents. The latter result is mostly driven by such scarcely populated industries as 

mining, precious metals and others. Those industries have one or two companies per 

year, rely greatly on new equity and are not associated to patenting. In fact, Panel B 
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of Table 4.2 documents another striking feature of the data, that is, industry-year 

observations with at least one patent are more densely populated by firms, and the 

relationship is monotonically increasing in the number of patents. On average, there 

are 16 firms (median 8) in industries with more than 100 patents, as compared with 9 

firms (median 4) in industries with ten to one hundred patents, with 5 firms (median 

3) in industries with less than ten but at least one patent, and with 3 firms (median 2) 

in industries with zero patents. Collectively, these findings imply that equity 

issuance at the industry level is increasing in the number of patents, due both to 

greater reliance on equity issuance in industries with more than ten patents, and by 

the fact that industries with positive number of patents are also more densely 

populated by firms, and the more so the more patents in the industry. 

Therefore, patents are associated with more new securities issuance at the 

industry level, that is, there are more security issuances in industries with more 

patents. However, it is non-patenting firms rather than patenting firms that issue new 

securities. One illustration of this pattern is the drugs industry (SIC code 2831) 

where Merck Laboratories was awarded consistently more than 100 patents per year 

over the period 1970-1999, with little or no new securities issuance. By contrast, 

most securities issuances in the industry were associated with such firms as 

American Monitor, Enzo Biochem, Vega Biotech and others that were never granted 

any patent over the same period. 

Table 4.3 lists the five firms with more patent awards by year ("top five"). 

The Table shows a very consistent composition of the top five. From 1970 to 1985 

General Electric leads the top five, with a total of 13,767 patent awards. From 1986 

to 1992, it is Hitachi who leads the top five with 5375 awards. Finally, after a come 

back of General Electric in 1992, from 1993 to 1999, it is IBM who leads the top 

five, with a total of 12,772 patents. Overall, with more than 25,000 awards, IBM is 

the firm with the largest number of patent grants over the sample period, followed by 

General Electric with slightly above 24,000. 
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Table 4.3 - Largest patenting firms 
This table presents the five firms that were granted the largest number of patents and the number of 
patents granted for each year between 1970 and 1999. 

First Second Third Fourth Fifth 

Name No Name No Name No Name No Name No 
1970 General Electric 1038 A. T. & T. 782 IBM 632 Du Pont de Nemours 606 General Motors 533 

1971 General Electric 1161 A. T. & T. 884 General Motors 846 IBM 789 Eastman Kodak 636 

1972 General Electric 931 A. T. & T. 802 General Motors 755 Du Pont de Nemours 699 IBM 631 

1973 General Electric 1058 General Motors 806 A. T. & T. 678 IBM 632 Du Pont de Nemours 537 

1974 General Electric 1009 General Motors 710 IBM 568 A. T. & T. 543 Du Pont de Nemours 536 

1975 General Electric 849 General Motors 626 Du Pont de Nemours 546 IBM 489 Xerox 466 

1976 General Electric 811 Xerox 549 General Motors 546 Reynolds Spring 522 IBM 480 

1977 General Electric 833 IBM 504 Xerox 493 Reynolds Spring 486 A. T. & T. 451 

1978 General Electric 831 IBM 450 Xerox 418 Reynolds Spring 409 Hitachi 388 

1979 General Electric 612 IBM 321 Reynolds Spring 318 General Motors 309 Hitachi 304 

1980 General Electric 773 General Motors 429 IBM 383 Hitachi 380 Reynolds Spring 345 

1981 General Electric 884 IBM 502 Hitachi 489 General Motors 378 Reynolds Spring 370 

1982 General Electric 750 Hitachi 479 IBM 436 Reynolds Spring 398 General Motors 339 

1983 General Electric 642 IBM 484 Hitachi 432 Reynolds Spring 401 Du Pont de Nemours 327 

1984 General Electric 793 IBM 609 Hitachi 596 Reynolds Spring 473 General Motors 438 

1985 General Electric 792 Hitachi 693 IBM 578 A. T. & T. 546 Reynolds Spring 538 

1986 Hitachi 731 General Electric 722 IBM 598 Reynolds Spring 591 Fuji Photo Film 448 

1987 Hitachi 845 General Electric 798 Reynolds Spring 787 IBM 591 General Motors 573 

1988 Hitachi 908 General Electric 798 General Motors 642 Fuji Photo Film 589 IBM 549 

1989 Hitachi 1054 General Electric 928 Fuji Photo Film 892 General Motors 765 IBM 623 

1990 Hitachi 908 General Electric 893 Fuji Photo Film 768 Eastman Kodak 732 General Motors 699 

1991 Hitachi 929 General Electric 915 Eastman Kodak 875 General Motors 854 Fuji Photo Film 733 

1992 General Electric 982 Hitachi 956 IBM 843 Eastman Kodak 781 General Motors 763 

1993 IBM 1085 Eastman Kodak 1034 General Electric 978 Hitachi 913 General Motors 822 

1994 IBM 1298 General Electric 985 Hitachi 976 Eastman Kodak 965 Motorola 844 

1995 IBM 1383 Motorola 1013 Hitachi 910 Eastman Kodak 817 General Electric 761 

1996 IBM 1869 Motorola 1065 Hitachi 963 General Electric 824 Eastman Kodak 809 

1997 IBM 1724 Motorola 1058 Hitachi 903 Eastman Kodak 806 General Electric 664 

1998 IBM 2657 Motorola 1406 Eastman Kodak 1131 Hitachi 1094 Hewlett Packard 805 

1999 IBM 2756 Motorola 1192 Hitachi 1008 Eastman Kodak 993 Micron Technology 933 

Collectively, Tables 4.1 to 4.3 and Table 4. A1 in the Appendix show that 

there is a very large variation of patenting activity, both over time and across 

industries. Moreover, while receiving less than 10 awards is an exceptional event for 

most companies, there is a large persistence in patenting activity among firms with 

more than 10 patent grants per years (i. e. these firms are "always the same"). More 

importantly, Tables 4.1,4.2 and 4.3 show that there are similar patterns of book and 

market leverage both across and within industries, but that patterns of financing 
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arrangements across industries do not necessarily reflect patterns of financing 
arrangements within industries. In fact, across industries technological innovations 
are associated with large equity issuances in largely populated industry groups, while 
within those industries most equity issuance is associated with non-patenting firms. 
In the next section I examine these patterns in more formal regression analyses. 

4.4. Results 

In this section, I examine the relationship between patents and corporate financing. 
After that I examine the relationship between patents and various uses of funds such 
as investments, acquisitions, dividends, and R&D expenditures. To do so more 
directly, I then develop an instrumental variable estimation technique that links 

patents, corporate financing and the subsequent use of those funds raised after patent 
grants. Finally, 1 examine patents and subsequent stock returns. 

4.4.1. Patents, corporate financing and capital structure 
The main focus of the analysis carried out in this section is to study the effects of 
technological innovations, as measured by patents, on corporate financing and 
leverage. 52 Consistently throughout the empirical analysis, I treat patents as 

accounting variables such as (very specific) intangible assets, that is, I focus on 

patent counts by grant year. 53 The main independent variables in the analysis that 

follows are thus the log of one plus the number of patents granted per industry-year 

minus own patents, and the log of one plus the number of patents granted per firm- 

52 Therefore, patents measure the annual changes in the knowledge stock of firms (and industries). As 
a robustness check, I re-do the analysis using the levels of the knowledge stock, as measured by the 
number patents granted between the years t-2 and t-5, with similar qualitative results. 
53 This choice represents somewhat a departure from previous research in Industrial Organization that 
used instead the number of ultimately successful patent applications filed each year, largely because it 
takes a variable amount of time to get a patent (median two years), which in turn is frequently a 
function of exogenous factors (e. g., the budgetary status of the patent office, see Griliches 1989). 
However, patent applications are not published and third parties have no notice of prior art before 

patents are actually awarded (see Jaffe and Lerner 2004 about a policy proposal to mandate 
publication of patent applications). Therefore, I choose to focus on the grant year. For the purpose of 
this study, I also do not consider patent citations, which have been shown to have a positive impact on 
market valuations in addition to R&D and patent counts (Hall, Jaffe and Trajtenberg 2004). However, 
the specific features of citations data require a paper on its own. First, citations are forward-looking, 

while for the purpose of studying stock returns it makes more sense to form portfolios based on the 

number of patents granted the previous year (i. e. showing up in the balance sheet) rather than on the 

number of citations these patents will receive in the future (obviously unknown at the time of the 

award). Further, citations data is very rightly skewed, with very few patents getting all the citations 
and the largest majority of patents never receiving one (Jaffe and Trajtenberg 2002 and Hall, Jaffe and 
Trajtenberg 2001). 
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year. I aggregate patents at the industry level for two main reasons. First, by doing 
so I am able to separate industry effects from individual effects of innovation on 
financing. Second, one might be concerned that measurement error is strongest at 
the firm level. As a result, firm-level patent counts may capture innovative activity 
only imperfectly. In contrast, at the industry level patenting activity proxies well for 
the extent of innovative activity, as found for instance in Kortum and Lerner 
(2000). 54 Finally, I take logs because the distribution is rightly skewed, to ensure 
that the results are not driven by values in the right tail. Industry is defined as the 

same four-digit SIC code, and comes from the CRSP files. 55 

The main control variables are the four variables that Rajan and Zingales 

(1995) establish to be correlated with leverage in seven major industrialized 

countries. They are market-to-book, asset tangibility, profitability and firm size. 
Market-to-book may be related to investment opportunities, to market mispricmg or 
both, and is defined as assets minus book equity plus market equity all divided by 

assets. Tangible assets may be used as collateral, and so may be associated with 
higher leverage. Asset tangibility is defined as net property, plant and equipment 
(Item 8) divided by total assets and expressed in percentage terms. As discussed in 

Section 4.2 above, profitability is associated with the availability of internal funds 

and thus may be associated with less leverage under the pecking order theory. This 

relationship may also arise from the tax advantage retention of earnings, or from a 

dynamic trade-off theory with adjustment costs. Another explanation is that 

profitable firms face more free cash flow problems ä la Jensen (1986), calling for a 

higher level of leverage in equilibrium. Profitability is defined as earnings before 

interest, taxes and depreciation (Item 13) divided by total assets and expressed in 

percentage terms. Size may be associated with more leverage if large firms are less 

likely to enter financial distress. Firm size is defined as the logarithm of net sales 

(Item 12). 

Further, I include four more variables that have been studied by Bradley, 

Jarrell and Kim (1984), Long and Malitz (1985), Titman and Wessels (1988) and 

54 In other words, one can think of industry patents as an instrument for technological innovation at 

the industry level. 
55 I use CRSP definition because CRSP keeps track of dynamic industries' changes for the entire 

sample period, as opposed to Compustat that only tracks the latest SIC code, and whose coverage of 

historical definitions has started only recently, going back only to the early 1990s. My results are not 

qualitatively affected by the use of Compustat definitions, however. Finally, I also compute patents at 

the more aggregate level of the 43 non-financial Fama and French (1997) sectors, with similar results. 
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more recently by Fama and French (2002), among others. These variables do not 
substantially overlap, and are defined as follows. Dividends over book equity may 
be an additional proxy for profitability. Dividends over book equity are common 
stock dividends (Item 21) divided by book equity. Dividends over market equity and 
research and development expenditures may be further proxies for investment 

opportunities. Dividends over market equity are common stock dividends divided by 

market equity. Research and development expenditure is R&D expenditures (Item 

46) divided by assets. Depreciation expense may proxy for non-debt tax shields and 

so may be associated with lower leverage. Depreciation expense (Dp/A) is 

depreciation (Item 14) divided by assets. Table 4.4 explores the effects of these 

variables on changes in book leverage and components. 56 

In the spirit of Fama and MacBeth (1973), 1 estimate year-by-year cross- 

section regressions, and then use Fama-MacBeth time series standard errors, which 

incorporate estimation error caused by correlation of the residuals across firms, to 

draw inferences about the average slopes. 57 I estimate Fama-MacBeth regressions to 

take into account both the cross-correlation problem and the bias in the standard 

errors of regression coefficients that arises because the residuals are correlated over 

the years. The resulting standard errors are then robust to heteroskedasticity 

(because there is no heteroskedasticity correction for a sample mean), and to 

autocorrelation up to four lags using the Newey and West (1987) procedure. 58 

56 I report results including the Rajan and Zingales (1995) main set of control variables. My results 

are robust to inclusion of the Fama and French (2002) control variables. 
57 In the case of no serial autocorrelation, the Fama-MacBeth procedure is equivalent to pooled cross- 

section time series OLS estimation with year fixed effects. 
58 Both book and market leverage, as dependent variables, are highly persistent, while changes in 

leverage is not. The choice of lags follows Fama and French (2002) and others who note that the first- 

order autocorrelation of the regression coefficients is between 0.4 and 0.7, and the autocorrelation for 

longer lags decay as an AR1 process. However, my results turn out to be robust to any alternative 

choice of lags, with the obvious limitation that my sample period is thirty years. 
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Table 4.4 - Patents and annual changes in leverage and components 
This table reports results for Fama-MacBeth estimations of firm-level changes in book leverage and 
components on patents, market-to-book ratio, profitability, fixed assets intensity, and firm size. Book 
leverage is book debt to assets and is expressed in percentage terms. Industry patents are defined at 
the firm level as the log of one plus the number of patents granted per industry-year minus own 
patents. Industry is defined as the same four-digit SIC code. Own patents are defined as the log of 
one plus the number of patents granted per firm-year. The market-to-book ratio is defined as assets 
minus book equity plus market equity all divided by assets. Profitability is defined as operating 
income before depreciation divided by assets. Fixed assets intensity is defined as net property, plant 
and equipment divided by assets. Firm size is defined as the logarithm of net sales. Regressions 
include the constant term and lagged leverage, but their coefficients are not reported. The total change 
in book leverage is in Panel A. The net equity issue component is in Panel B. The newly retained 
earnings component is in Panel C. The net debt issues component is in Panel D. Financial data are 
from the annual Compustat industrial tapes. Patent data are from Hall, Jaffe and Trajtenberg (2002). 
SIC codes are from the CRSP tapes. The regressions are run for each year t+1 of the 1970-1999 
period. The table shows means and standard errors (across years) of the regression coefficients. 
Standard errors are the time series standard deviations of the regression coefficients divided by (30)1/2. 
t-statistics use standard errors that are robust to heteroskedasticity and autocorrelation up to four lags. 
Superscripts a, b, c indicate significance at 1%, 5%, and 10% levels, respectively. 

Industry Patentst_i Own Patents, 
-, 

(ME/BE) i, t_1 (EBITDA/A) i t_i (PPE/A) i, t_t Log (S);, t_I N. Obs. R2 

Panel A: Change in Book Leverage (0(D/A)j,, ) % 

-0.140a -0.345a -0.094a 0.006 0.206a 91986 0.767 
(. 045) (. 118) (. 013) (. 004) (. 064) 

-0.150a -0.341a -0.094a 0.007° 0.241a 91986 0.767 
(. 049) (. 125) (. 014) (. 004) (. 059) 

-0.133a -0.070 -0.334a -0.095a 0.005 0.230a 91986 0.767 
(. 049) (. 065) (. 124) (. 014) (. 004) (. 055) 

Panel B: Net Equity Issues ((e/A)j,, ) % 

0.114a 2.622a -0.147b 0.025a -0.643a 91986 0.138 
(. 031) (. 418) (. 065) (. 005) (. 185) 

-0.422 2.649a -0.148b 0.023a -0.564a 91986 0.137 
(. 272) (. 417) (. 065) (. 004) (. 156) 

0.163a -0.538° 2.637a -0.147b 0.025a -0.541a 91986 0.138 
(. 047) (. 292) (. 420) (. 065) (. 005) (. 160) 

Panel C: Newly Retained Earnings ((iRE/A)), t) % 

-0.100° -0.034 0.474a -0.033a 0.506a 91986 0.193 
(. 056) (. 208) (. 061) (. 009) (. 175) 

-0.3006 -0.028 0.474a -0.032a 0.555a 91986 0.193 
(. 145) (. 209) (. 060) (. 009) (. 203) 

-0.076 -0.256b -0.030 0.473a -0.033a 0.553a 91986 0.194 
(. 047) (. 120) (. 204) (. 060) (. 010) (. 196) 

Panel D: Net Debt Issues ((Ad/A)j,, ) % 

297b -0 
1.142a 0.071a 0.028a 0.183c 91986 0.198 

. (. 140) (. 126) (. 013) (. 009) (. 100) 

738b -1 1.204a 0.066a 0.029a 0.514a 91986 0.198 
. (. 821) (. 145) (. 012) (. 009) (. 136) 

138 -0 -1.655c 1.206a 0.064a 0.026a 0.517a 91986 0.199 
. (. 127) (. 827) (. 139) (. 012) (. 009) (. 132) 
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Table 4.4 shows that firms in industries with more patents reduce leverage at 
a given point in time (Panel A), and that they do so by issuing more equity (Panel B). 
Thus, Table 4.4 confirms the findings in Tables 4.1 and 4.2 by showing that it is not 

patent recipients themselves who issue equity, but firms in the same four-digit SIC 

code. 59 Specifically, more industry patents are associated with subsequent larger net 

equity issues. Additionally, I find that own patents are mostly associated with 
increased newly retained earnings, and with a reduction in leverage associated with 
increased net debt issues. Table 4.4 shows cross-sectional correlations of patents and 

changes in book leverage and components. An interesting question that it raises is 

whether these patterns carry over when controlling for unobserved industry 

heterogeneity. In fact, industries may differ for their propensity to patent inventions, 

as the decision to apply for patent protection is affected by (possibly unobserved) 

industry characteristics. Hence, in Table 4.5,1 estimate OLS pooled cross-section 

time series regressions of firm-level changes in book leverage and components, 

controlling for industry fixed effects and time dummies. The results confirm and 

extend those in Tables 4.2 and 4.4. After more industry patents, firms reduce 

leverage and they do so by issuing more equity. However, it is not the patenting 

firms who issue more equity, but firms in the same four-digit SIC code. The 

economic magnitude of the effect is large. A ten percent increase in industry patents 

is associated with a 2.9 percent increase in equity issues as a proportion of assets. 

59 My results are unchanged if I aggregate patents at the more aggregate level of the 43 non-financial 

Fama and French (1997) sectors. 
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Table 4.5 - Patents and annual changes in leverage and components This table reports results for OLS estimations of firm-level changes in book leverage and components on patents, market-to-book ratio, profitability, fixed assets intensity, and firm size. Book leverage is book debt to assets and is expressed in percentage terms. Industry patents are defined at the firme level 
as the log of one plus the number of patents granted per industry-year minus own patents. Industry is defined as the same four-digit SIC code. Own patents are defined as the log of one plus the number of patents granted per firm-year. The market-to-book ratio is defined as assets minus book equity plus 
market equity all divided by assets. Profitability is defined as operating income before depreciation 
divided by assets. Fixed assets intensity is defined as net property, plant and equipment divided by 
assets. Firm size is defined as the logarithm of net sales. Regressions include the constant term and lagged leverage, but their coefficients are not reported. The total change in book leverage is in Panel 
A. The net equity issue component is in Panel B. The newly retained earnings component is in Panel 
C. The net debt issues component is in Panel D. Financial data are from the annual Compustat 
industrial tapes. Patent data are from Hall, Jaffe and Trajtenberg (2002). SIC codes are from the CRSP 
tapes. The standard errors (in parentheses) are adjusted for heteroskedasticity using Huber (1967) and White (1980) corrections and for clustering at the four-digit SIC level using the Huber (1967) 
correction. All regressions include industry fixed effects (at the four-digit SIC code level) and time 
dummies, not reported. Superscripts a, b, ° indicate significance at 1%, 5%, and 10% levels, 
respectively. 

Industry Patentst_1 Own Patentst_1 (ME/BE) i,, - I 
(EBITDA/A) i, t_1 (PPE/A);, t_I Log (S) i t_i N. Obs. Adj. R2 

Panel A: Change in Book Leverage (0(D/A)j, t) % 

-0.134a -0.530x -0.119a 0.012' 0.288a 
(039) (. 054) (005) (. 003) (. 033) 91986 0.748 

-0.049 -0.527a -0.119a 0.012a 0.309a 
(. 051) (. 054) (. 005) (. 003) (. 037) 91986 0.748 

-0.145a -0.080 -0.527a -0.119a 0.012a 0.307' 
(. 041) (. 053) (. 054) (. 005) (. 003) (. 037) 91986 0.748 

Panel B: Net Equity Issues ((e/A)j, t) % 

0.289b 4.154a -0.260b 0.046a -0.737a 91986 0.072 (. 134) (. 220) (. 032) (. 007) (. 104) 

-0.303 4.163a -0.262a 0.046a -0.681' 91986 0.072 
(. 275) (. 223) (. 033) (. 007) (. 088) 

0.256b -0.250 4.164a -0.262a 0.046a -0.677a 91986 0.072 
(. 131) (. 275) (. 223) (. 033) (. 007) (. 088) 

Panel C: Newly Retained Earnings ((ORE/A)j, t) % 

-0.137 -0.797 0.691a -0.060a 0.363' 91986 0.214 
(. 090) (. 153) (. 030) (. 007) (. 066) 

-0.314b -0.783 0.688a -0.059a 0.451 a 
91986 0.214 

(126) (. 154) (. 030) (. 007) (. 078) 

-0.1846 -0.353a -0.783a 0.688a -0.059a 0.448a 91986 0.214 
(. 093) (. 131) (. 154) (. 030) (. 007) (. 078) 

Panel D: Net Debt Issues ((Ad/A)j,, ) % 

0.013 1.128a 0.079a 0.046a 0.124 91986 0.028 
(306) (. 107) (016) (015) (. 110) 

-1.193 1.176a 0.071 a 0.049a 0.422a 91986 0.028 
(. 827) (. 098) (014) (015) (157) 

-0.149 -1.225 1.176a 0.071a 0.049a 0.419a 91986 0.028 
(. 244) (. 804) (. 098) (. 014) (. 015) (. 157) 
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Next, I examine whether the patterns documented in Tables 4.1,4.2,4.4 and 
4.5 systematically affect the cross-section of leverage. Table 4.6 establishes that 
both patent recipients and firms in industries with more patents have lower leverage, 

and this is true both for book leverage and market leverage. Going from zero to one 
patent decrease book leverage by 0.62%, and market leverage by 0.89%. A ten 

percent increase in the number of industry patents is associated with lower book 

leverage of 5.6%, and lower market leverage by 7.4%. Columns 3,4,7 and 8 in 

Table 4.6 show that the results are robust to the inclusion of the second set of control 

variables of Fama and French (2002) including R&D expenditures. 

These results show that firms with more patents, and firms in industries with 

more patents, have lower leverage at a given point in time. Firms in industries with 

more patents issue more equity at a given point in time. Dynamically, after more 
industry patents, firms issue more equity. However, it is not the patenting firms who 

issue more equity, but firms in the same four-digit SIC code, or the same Fama and 

French sector. 

To sum up, I find that a firm's level of book and market leverage are 

negatively associated with that same firm's own patents, and also negatively 

associated with industry patents. In the previous Tables 4.2,4.4 and 4.5, I find that 

only industry patents are associated with active rebalancing of capital structure 

through equity issues, resulting in reduced leverage. Industry patents are also 

associated with a reduction of the proportion of newly retained earnings, but this 

effect goes in the opposite direction of increasing leverage. In contrast, a firm's own 

patents are not associated with changes in that firm's leverage. Hence, in what 

follows I focus on the main result for corporate financing decisions, namely that 

firms issue equity and reduce leverage in response to more industry patents, but not 

to their own patents. 
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Table 4.6 - Patents and capital structure 
This table reports results for Fama-MacBeth estimations of firm-level book and market leverage on 
patents, market-to-book ratio, profitability, fixed assets intensity, firm size, R&D intensity, a dummy 
for disclosure of R&D expenditures, depreciation expenses, and common dividends. Book leverage is 
book debt to assets and market leverage is the result of total assets minus book equity plus market 
equity. Industry patents are defined at the firm level as the log of one plus the number of patents 
granted per industry-year minus own patents. Industry is defined as the same four-digit SIC code. Own patents are defined as the log of one plus the number of patents granted per firm-year. The 
market-to-book ratio is defined as assets minus book equity plus market equity all divided by assets. 
Profitability is defined as operating income before depreciation divided by assets. Fixed assets 
intensity is defined as net property, plant and equipment divided by assets. Firm size is defined as the 
logarithm of net sales. R&D intensity is defined as R&D expenditures divided by assets. RDD is a 
dummy set to one if the firm reports positive R&D expense. Depreciation expense is divided by 
assets. Common dividends are divided by book equity and market equity. Financial data are from the 
annual Compustat industrial tapes. Patent data are from Hall, Jaffe and Trajtenberg (2002). SIC codes 
are from the CRSP tapes. The regressions are run for each year t+1 of the 1970-1999 period. The 
table shows means and standard errors (across years) of the regression coefficients. Standard errors 
are the time series standard deviations of the regression coefficients divided by (30)1'2. t-statistics use 
standard errors that are robust to heteroskedasticity and autocorrelation up to four lags. Superscripts a, 
b, ̀  indicate significance at 1%, 5%, and 10% levels, respectively. 

Book Leverage Market Leverage 

(1) (2) (3) (4) (5) (6) (7) (8) 

-2.040a -1.700a -1.033a -0.972a -2.948a -2.500a -1.607a -1.51a Own Patents t_1 (. 313) (. 389) (. 304) (. 327) (. 186) (. 241) (. 194) (. 196) 

-0 558x -0.295b -0.738a -0.390a Industry Patents t_1 . (. 207) (. 140) (. 140) (. 066) 

-1.682a -1.644a -1.734a -1.757a -9.657a -9.557a -8.763a -8.743a (ME/13E); t_1 (. 587) (. 560) (. 596) (. 580) (. 648) (. 656) (. 413) (. 414) 

-0.435a -0 439a -0.432a -0.433a -0.482a -0.485a -0.446a -0.447a (EBITDA/A) (. 076) . (. 075) (. 064) (. 065) (. 113) (. 112) (. 094) (. 094) 
0.069a 0.061' 0.059' 0.058a 0.075a 0.065a 0.045a 0.044a 

(PPE/A) (. 006) (. 007) (. 009) (. 009) (. 014) (. 014) (. 009) (. 009) 
3.016a 2.955a 3.249a 3.234a 2.848a 2.740a 2.978a 2.932a 

Log (S) (. 220) (. 199) (. 147) (. 140) (. 125) (. 129) (. 188) (. 185) 

-0.427x -0.394a -0.532x -0.496a (R&D/A) t_1 (. 096) (. 089) (. 105) (. 098) 

-5.127a _4.478a -6.394a -5.655a RDD;, t_I (. 697) (. 500) (. 803) (. 685) 

-0.002x -0.002x -0.002b -0.002b (Dp/A) ,t1 (. 001) (. 001) (. 001) (. 001) 
3.196 3.274 -75.53a -75.96a (Dividends/BE) t_1 (13.76) (13.44) (27.40) (27.42) 

-79.08' -79.61' 
36.36' 35.40' 

(Dividends/ME) (14.15) (14.24) (18.60) (18.47) 

R2 0.172 0.178 
_ 

0.196 0.198 0.365 0.371 0.388 0.389 

No of observations 91986 91986 91986 91986 91986 91986 91986 91986 

There are three main views explaining why technological innovations should 

be related to subsequent equity issues, making an industry "hot". First, technological 

innovations may signal new investment opportunities, as in Myers (1977), and 

therefore patents may call for more equity to reduce the debt overhang problem. 

Second, technological innovations may signal high industry quality, thereby reducing 

informational asymmetry. As a result, equity goes up in the pecking order of 
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external financing, consistent with Myers and Majluf (1984). Alternatively, 
technological innovations may make product market competition tougher, and 
therefore require firms to build up more financial slack, consistent with the analysis 
of Telser (1966) and Bolton and Scharfstein (1990). Third, technological 
innovations may act as a catalyst for investor sentiment, pushing up stock prices and 
prompting firms to issue equity when stock prices are high. 

The "investment opportunities" view implies that industry patents, and 
specifically equity issuance following industry patents, should be associated with 
increased subsequent investment. The other views predict that industry patents, and 
specifically equity issuance following industry patents, should be associated with 
increased subsequent cash reserves. 

To discriminate between these views, in Section 4.4.2 below I examine the 

uses of funds subsequent to patenting and equity issues. 

4.4.2. Patents and the uses of funds 

A natural question arising from the results in Tables 4.4 to 4.6 is whether patents 

proxy for increased investment opportunities. One way to address this question is to 

estimate models of investment and other uses of funds, to establish the preferred 

subsequent use of funds by firms that are granted patents in the previous year. 

Table 4.7 shows clearly that patents are not associated with subsequent 

investment. In particular, both industry and own patents are associated with 

significantly less subsequent capital expenditures. On the other hand, industry 

patents are associated with subsequent increased cash holdings. There is some 

evidence that industry patents are associated with subsequent research and 

development expenditures, at least in the sub-sample of firms reporting R&D. 

Interestingly however, industry patents are not associated with subsequent own 

patents (if anything, such a relationship is negative). Also, own patents are 

associated with more acquisitions, more dividends, and reductions in working 

capital. There is some evidence that own patents are associated with subsequent 

R&D expenditures, but this finding does not hold in the sub-sample of firms 

reporting R&D, weakening its relevance. These findings suggest that the funds 

raised following industry patenting activity are mostly kept in cash holdings, and not 

spent otherwise. 

125 



Table 4.7 - Patents and uses of funds 
This table reports results for OLS estimations of investments, changes in cash holdings, acquisitions, dividends, changes in working capital, changes in short term debt, R&D and patents on patents, Tobin's Q, and cash flow. Industry patents are defined at the firm level as the log of one plus the 
number of patents granted per industry-year minus own patents. Industry is defined as the same four- 
digit SIC code. Own patents are defined as the log of one plus the number of patents granted per firm- 
year. Tobin's Q is defined as assets minus book equity plus market equity all divided by assets. Financial data are from the annual Compustat industrial tapes; Patent data are from Hall, Jaffe and Trajtenberg (2002); and the sample period is 1970 to 1999. The standard errors (in parentheses) are 
adjusted for heteroskedasticity using Huber (1967) and White (1980) corrections and for clustering at 
the four-digit SIC level using the Huber (1967) correction. All regressions include industry fixed 
effects (at the four-digit SIC code level) and time dummies, not reported. Superscripts a, b, c indicate 
significance at 1%, 5%, and 10% levels, respectively. 

_ Explanatory Variables 

Dependent Variable Industry Patents Own Patents t_1 Cash Flow Q;, t_I N. Obs. Adj. R2 

CAPEX ; t/A ; t_1 -0.002a -0.000 0.297a 0.006a 
91986 0 208 (. 001) (. 000) (. 016) (. 001) . 

A Cash ; tIA ; t_ i 
0.002b -0.003a 0.300a 0.008a 91986 0.079 (. 001) (. 001) (. 019) (. 001) 

Acquisitions ; , /A ; t_1 
-0.001 0.005a 0.103a 0.004a 

91986 0.153 
, , (. 001) (. 001) (. 009) (. 001) 

Dividends; t/A ; t_1 
-0.000 0.003a 0.048a 0.001a 

91986 0.389 (. 000) (. 000) (. 004) (. 000) 

A Working Capital. ; t/A I t_1 
-0.001 -0.004a 0.354a 0.001a 91986 0.132 (. 001) (. 001) (. 020) (. 000) 

A Short Term Debt; t/A ; t_1 
-0.000 -0.001 a -0.017a 0.002a 91986 0.012 (. 000) (. 001) (004) (. 000) 

R&D; t/A ; t_1 
-0.007 0.229a -0.031 0.007 91986 0.089 
(015) (. 047) (. 079) (007) 

R&D; t/A ; t_I [R&D. ] 
0.001° 
(. 001) 

-0.001 
(. 001) 

0.034a 
(. 007) 

0.007a 
(. 002) 

49358 0.568 

Own Patents -0.171 a 0.549a 0.012a 91986 0.328 
t (. 022) (. 103) (. 004) 

Own Patents t [R&I3. ] -0.211a 
(. 030) 

0.790a 
(. 156) 

0.010° 
(. 006) 

49358 0.348 

To make the link between sources and uses of funds more precise, I then 

develop a novel instrumental variables estimation procedure. We know from Tables 

4.4 and 4.5 that firms issue more equity after firms in the same four-digit SIC code 

are granted patents. The identifying restriction is that industry patents affect uses of 

funds only through net equity issues. Therefore, I estimate a "two-stage least 

squares" model of the form: 
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t CashFlow 

= all +A 1Q;, 1-, + X312 ''` + S1 (IndustryPatentst_, )+ e;, t (2) 

The intuition is straightforward. In the first stage, that is equation (2), 1 

estimate the proportion of new equity that is issued as a response to industry 

patenting activity. 60 In the second stage, I use the fitted value from the first stage to 

establish the use firms make of precisely that equity issued after industry patents. 
The results are presented in Table 4.8. Consistent with previous results, 

reported in Table 4.7, firms cut capital expenditures and keep in cash the funds raised 

after other firms' patenting activity. Notice that the coefficient of equity issues is 

now four times higher than in the investment regressions (again with a negative 

sign), and in the changes in cash reserves regressions estimated in Table 4.7. 

Interestingly, equity issuers are now associated with cuts in dividends and reductions 

of working capital. Finally, and consistent with previous findings in Table 4.7, there 

is some evidence that industry patents are associated with subsequent research and 

development expenditures, at least in the sub-sample of firms reporting R&D, but 

equity issues are not associated with more subsequent own patents (if anything, such 

a relationship is negative). These findings confirm and extend the previous results in 

Table 4.7, suggesting that instrumental variable estimations linking sources of funds 

to their subsequent uses are able to disentangle the effects of interest from other, 

confounding ones. 

60 One concern with instrumental variable estimations is that the instrument might be weak, resulting 
in a spurious correlation in second-stage estimates. For the case analyzed here, of a single 

endogenous regressor and a single instrument, Staiger and Stock (1997) suggest declaring the 

instrument to be weak if the F-statistic of the restricted first-stage is less than ten. The restricted first- 

stage estimated model is 
Equity Issue;,, /A;,, 

_j= 
3.20 + 0.31 IndustryPatents»_,,, _i 
(24) (08) 

and the F-statistic is 19.68. Hence, I conclude the instrument is unlikely to be weak. See Stock and 

Yogo (2004) for a recent treatment of weak instruments in linear IV regressions. 
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Table 4.8 - Two-stage least squares models of patents and uses of funds 
This table reports results for second stage OLS estimations of investments, changes in cash holdings, 
acquisitions, dividends, changes in working capital, changes in short term debt, R&D and patents on 
net equity issues, firm-level patents, Tobin's Q, and cash flow. In the first stage, net equity issues is 
instrumented by industry patents. Industry patents are defined at the firm level as the log of one plus 
the number of patents granted per industry-year minus own patents. Industry is defined as the same four-digit SIC code. Own patents are defined as the log of one plus the number of patents granted per firm-year. Tobin's Q is defined as assets minus book equity plus market equity all divided by assets. 
Financial data are from the annual Compustat industrial tapes; Patent data are from Hall, Jaffe and 
Trajtenberg (2002); and the sample period is 1970 to 1999. The standard errors (in parentheses) are 
adjusted for heteroskedasticity using Huber (1967) and White (1980) corrections and for clustering at 
the four-digit SIC level using the Huber (1967) correction. All regressions include industry fixed 
effects (at the four-digit SIC code level) and time dummies, not reported. Superscripts a, b, ° indicate 
significance at 1%, 5%, and 10% levels, respectively. 

Explanatory Variables 

Dependent Variable Net Equity Issues it Own Patents t_, Cash Flow ;, t Q ;,, _i 
N. Obs. 

CAPEX ; t/A ; t_I 
-0.008a -0.005a 0.213a 0.021 a 

91986 (. 003) (. 002) (. 028) (. 005) 

, /A ; A Cash ; t_1 
0.008a 0.001 0.385a -0.007` 91986 

, , (. 002) (. 001) (023) (. 004) 

Acquisitions ;, /A ; t_1 
-0.003 0.003c 0.070b 0.010 91986 (. 003) (. 002) (. 030) (. 005) 

Dividends; t/A ; t_1 
-0.001a 0.002a 0.039a 0.002a 91986 
(. 000) (. 000) (. 003) (. 001) 

A Working Capital. ;, /A; t_1 
-0.005b -0.007a 0.297a 0.012b 91986 
(. 002) (002) (. 027) (. 005) 

A Short Tenn Debt; t/A; t_1 
-0.001 
(. 001) 

-0.001 c 
(. 001) 

-0.030b 
(. 015) 

0.004` 
(. 003) 

91986 

R&D; t/A ;t 1 
-0.039 0.206a -0.495 0.077 91986 

_ (. 038) (. 024) (412) (. 072) 

R&D ; 1/A ; t_1 [R&D .] 
0.01 la 
(. 002) 

0.009a 
(002) 

0.008 
(. 042) 

-0.018a 
(. 006) 

49358 

Own Patents t 
-0.590a 
(. 076) 

-5.907a 
(. 872) 

1.133a 
(145) 91986 

-0.559x 84a -8 1.318 49358 Own Patents, [R&D#. ] (. 077) .3 (1.35) j 

I also perform a number of robustness checks. To address the possibility that 

firms, and particularly equity issuers, may not invest immediately, but wait a few 

years until positive NPV projects materialize, I re-estimate the capital expenditures 

regressions including lagged own patents and lagged industry patents, up until the 

fifth lag. The results are unchanged and not reported to save space. The coefficients 

on both lagged own patents and lagged industry patents are always negative, and 

some of them are statistically significant at conventional levels. I also address the 

possibility that industries may differ in that patents may actually proxy for 

investment opportunities, but only in some sectors and not in others. Therefore, I 

break down the results on capital expenditures by the 43 Fama and French non- 
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financial sectors. I find that own patents are associated with subsequent investment 

only in three sectors: Beer and Liquor, Tobacco Products, and Electronic Equipment. 

In contrast, industry patents (and equity issues) are associated with subsequent 
investment in only two sectors: Aircraft and Retail. 

The results in this section rule out explanations of the relevance of industry 

patents as proxies for growth opportunity. My results so far are in accord with a 

product market competition view, whereby firms build up financial slack to face 

increased competition. This view is consistent with the theories of Telser (1966) and 

Bolton and Scharfstein (1990). Dynamic models of asymmetric information could 

also explain my results so far. These models can produce market-timing behavior if 

there are time-varying issuance costs and firms manage slack in a dynamic fashion. 

As a result, firms issue equity when valuations are high, for example to time market 

liquidity (as opposed to timing investor sentiment). 61 Finally, my results are also 

consistent with Stein (1996), who argues that firms should issue equity when stock 

prices are high. Furthermore, Stein (1996) argues that the proceeds of equity issues 

should not be automatically channeled into new capital expenditures if no positive 

NPV opportunity is available. These views imply different predictions for stock 

returns. Both product market competition stories and dynamic pecking order 

theories imply that stock markets are efficient, in the sense that stock returns of 

patenting firms reflect compensation for risk factors. Instead, the view that patents 

act as a catalyst for sentiment predicts that patents are associated with irrational 

valuations, so that it is a good time to issue equity for non-recipients, but not for 

patent recipients. To probe deeper into the relative validity of these views in relation 

to my findings, I examine stock returns in the following section. 

4.4.3. Patents and subsequent stock returns 

In this section, I examine stock returns subsequent to patent grants. Most research of 

this kind uses event-study methodology, where firms' stock returns are analyzed 

following the announcement of the patent award. However, such studies face the 

difficulty that the market systematically anticipates patent grants (Austin 1993, 

Lerner 1997), and the further difficulty associated with proper performance 

measurement at long horizons in event time (Barber and Lyon 1997, Mitchell and 

61 However, this view should explain why industry patents reduce firm-level asymmetric information, 

but firms' patents do not. This view is discussed in greater detail in Section 4.5.1 below. 
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Stafford 2000). I avoid these difficulties by taking a calendar-time approach, 
forming portfolios of firms that are granted patents in year t -1 and studying their 
subsequent stock returns in year t. As a preliminary analysis, in Table 4. A3 in the 
Appendix I examine the joint distribution of the number of patents and the size of 
market equity, using NYSE quintiles. Conditioning on the number of patent granted, 
firms with less than 10 patents are more often small than large. The opposite pattern 
emerges for firms with more than 10 patent grants. In Table 4. A4 I then examine the 
joint distribution of firms by patents and book-to-market equity. Conditional on 
book-to-market, the distribution is monotonically decreasing. For each patent class, 
high book-to-market firms earn higher returns than low book-to-market firms. In 

Table 4. A5, I examine the joint distribution of the subset of patenting firms by size 

and book-to-market. I find that two patterns emerge, namely, small, high book-to- 

market ("value") firms and large, low book-to-market ("glamour") firms are the most 
frequent patenting firms. Combining this finding with previous tables, it appears 

that, conditional on patenting, small, "value" firms are likely to be granted less than 

10 patents per year, and large, "glamour" firms more than 10 patents per year. As a 

result, it is unlikely that in my study of performance attribution I will uncover known 

patterns of the cross-section of returns, such as the fact that small, "glamour" firms 

earn low subsequent returns, as documented for instance by Fama and French (1996). 

I then study the performance of patenting firms. An investment of $1 in the (equally- 

weighted) largest patents portfolio on July 1,1971, rebalanced yearly, would have 

grown to $83.57 by June 30,2001. In contrast, a $1 investment in the benchmark 

portfolio of non-patenting firms would have grown to $60.05 over the same period. 

This is equivalent to annualized returns of 15.90% for the largest patents portfolio 

and 14.62% for the non-patenting portfolio (and can be compared with the market 

return over the same period of 12.78%). A natural question that arises is whether this 

disparity can be explained by differences in risk or "style". In fact, while it is 

perhaps hard to believe that firms that are granted more than 100 patents have higher 

idiosyncratic risk, it is possible that these return differences can be systematically 

explained by co-movement with other factors. In particular, in addition to 

differences in exposure to the market factor ("beta"), a firm's market capitalization 

(or "size"), book-to-market ratio (or other "value" characteristics), and prior returns 

("momentum") have all been shown to significantly forecast future returns. If the 

largest patents portfolio differs significantly from the benchmark portfolio in these 
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characteristics, then "style" differences may explain at least part of the difference in 
annualized returns. Several methods have been developed to account for these 
"style" differences in a system of performance attribution. I estimate the four-factor 

model of Carhart (1997) by: 

R, = a, + ß1RMRIý + 182SMBI + /83HML, + 84Momentum, + St (3) 

where Rt is the excess return to some asset in month t, RMJ? Ft is the month t value- 

weighted market return minus the risk-free rate, and the terms SMBt (small minus 
big), HML (high minus low), and Momentums are the month t returns on zero- 
investment factor-mimicking portfolios designed to capture size, book-to-market, 

and momentum effects, respectively. Although there is ongoing debate about 

whether these factors are proxies for risk, I take no position on this issue and simply 

view the four-factor model as a method of performance attribution. Thus, I interpret 

the estimated intercept coefficient, "alpha, " as the abnormal return in excess of what 

could have been achieved by passive investments in the factors. 

The first row of Table 4.9, Panel A, shows the results of estimating (3) where 

the dependent variable Rt is the equally-weighted monthly return of the largest 

patenting firms portfolio (i. e. those with more than 100 patent grants in the previous 

year). For this specification the alpha is 43 basis points (bp) per month, or about 5.2 

percent per year. This point estimate is statistically significant at the 1 percent level. 

The second, third and fourth rows of Table 4.9, Panel A, show the results of 

estimating (3) where the dependent variable Rt is the monthly return of firms that 

have received ten to one hundred, three to ten, and one to two patent grants, 

respectively. For all these specifications the alpha is 28 basis points (bp) per month, 

or about 3.36 percent per year. These point estimates are also statistically significant 

at the 1 percent level. The fifth column of Panel A shows the results for the 

benchmark portfolio, earning a positive but insignificant alpha of 0.12. 

131 



ý, ý 

Table 4.9 - Performance attribution regressions 
At the end of June of each year t (1971-2000), stocks are sorted into five portfolios by number of 
patents granted in year t-1. Stocks are held in these portfolios for 12 months, i. e. portfolios are 
rebalanced yearly. Four-factor regressions of equally-weighted and value-weighted monthly returns 
are then estimated and the results reported below. For each portfolio, the figure shows the raw 
monthly excess return, the intercept a and the coefficients (factor loadings) on the explanatory 
variables RMRF, SMB, HML and Momentum. These variables are the returns to zero-investment 
portfolios designed to capture market, size, book-to-market and momentum effects, respectively. 
(Consult Fama and French (1993) and Carhart (1997) on the construction of these factors). The 
sample period is from July 1971 to June 2001. Panel A reports results for equally weighted returns, 
and Panel B reports results for value-weighted returns. Standard errors are reported in parenthesis and 
significance at the 5 percent and 1 percent levels is indicated by b and a, respectively. 

Panel A- Equally-weighted performance attribution regressions 

Raw a RMRF SMB HML Momentum 

Patents>100 0.86 0.43a 1.00a 0.03 -0.02 -0.16a 
(0.10) (0.02) (0.03) (0.04) (0.03) 

0.28' 1. lla 0.35a 0.16a -0.14a 10<Patents<100 
- 

0.84 (0.09) (0.02) (0.03) (0.04) (0.03) 

0.28a 1.10a 0.69a 0.32a -0.17a 2<Patents<10 0.86 (0.09) (0.03) (0.05) (0.05) (0.03) 

0.28a 1.06a 0.83a 0.38a -0.17a 1<Patents<2 0.88 (0.10) (0.03) (0.06) (0.05) (0.04) 

0.12 0.95a 0.89a 0.29a -0.15a 0 Patents 0.79 (0.11) (0.03) (0.05) (0.05) (0.05) 

Panel B- Value-weighted performance attribution regressions 

Raw a RMRF SMB HML Momentum 

0.27a 0.90a -0.20a -0.101 -O. lla 
Patents>100 0.65 (0.10) (0.02) (0.03) (0.04) (0.03) 

0.221 1.03a -0.25a -0.14a -0.15a 
10<Patents<100 0.62 (0.09) (0.02) (0.04) (0.04) (0.04) 

0.09 1.10a 0.01 O. IOb -0.25a 
2<Patents<10 0.54 (0.11) (0.03) (0.04) (0.05) (0.03) 

0.01 1.13a -0.08 0.07 -0 20a 
1<Patents<2 0.50 (0.11) (0.03) (0.04) (0.05) (0.04) 

0.05 0.99a 0.12a 0.14a -0.13a 
0 Patents 0.58 (0.07) (0.02) (0.03) (0.03) (0.02) 

Panel B of Table 4.9 shows the results for value-weighted returns. The first 

row of Panel B shows the results for the portfolio of firms with more than 100 

patents per year. For this specification the alpha is 27 basis points (bp) per month, or 

about 3.3 percent per year. This point estimate is statistically significant at the 1 
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percent level. Next, the second row shows the results for the portfolio of firms with 
10 to 100 patents per year. For this specification the alpha is 22 basis points (bp) per 
month, or about 2.6 percent per year. The third and the fourth row show the results 
for the portfolio of firms with less than 10 patents. For these specifications the alpha 
is still positive, but insignificant. Overall, the results for value-weighted portfolios 
confirm the findings for equally weighted portfolios, although the economic 
magnitude is lower. 

I perform several robustness checks. I run Fama-MacBeth regressions, both 

with annual returns and monthly returns, and I find that own patents (but not industry 

patents) are associated with high subsequent results. Interestingly, the breakdown of 
different time periods shows that my results are stronger in the second half of the 

sample period, that is, from 1986 to 2000 (equally weighted alphas up to 0.50). At 

longer horizons (two and three years holding periods), alphas become statistically 
insignificant for portfolios of firms with less than 10 patents. However, alphas do 

remain positive and significant for firms with more than 10 patents, consistent with 

the findings in previous sections that there is a strong persistence in patenting for 

firms with more than 10 patents per year. 

Overall, my findings are consistent with the notion that investors underreact 

to news about corporate events, as documented in previous studies by Ball and 

Brown (1968) and Bernard and Thomas (1989) on earnings announcements, Miles 

and Rosenfeld (1983) and Cusatis, Miles and Woolridge (1993) on spin-offs, 

Lakonishok and Vermaelen (1990) and Ikenberry, Lakonishok and Vermaelen 

(1995) on share repurchases, Michaely, Thaler and Womack (1995) on dividend 

initiations and omissions, Eberhart, Maxwell and Siddique (2004) on unexpected 

R&D expenditures increases, and Kadiyala and Rau (2004) on various corporate 

events. My findings show that investors do underreact to patent grants. These 

findings show that, if own patents were associated with subsequent equity issues, 

equity issuers would have lost money following the stock price increase. Therefore, 

these findings may help explain why patent recipients are not associated with 

subsequent equity issuers, but do not speak directly to my previous finding that 

industry patents are associated with equity issues. In particular, we already know 

that equity issues coincide with high valuations and low subsequent returns, both in 
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the aggregate and at the individual firm level. 62 Recently, aggregate corporate 
liquidity has also been found to forecast low subsequent market returns (Greenwood 
2004). However, equity issuers and firms hoarding cash could earn low subsequent 
returns for reasons that have nothing to do with patents. Therefore, I next examine 
aggregate industry returns. 

Table 4.10 - Industry portfolio returns and industry patenting activity 
I sort 43 non-financial Fama and French (1997) industry portfolios according to previous percent 
changes in industry patenting activity (A). Panel A reports average industry portfolio returns over 
years when previous A is small (bottom 25%), medium (25th percentile to 75`h percentile), and large 
(top 25%), and the differences between the averages. It also reports intercepts of regressions of 
portfolio returns on the excess market return (CAPM a), and the three Fama-French factors (FF3F (x). 
These A sorts are then intersected with independent sorts based on the abnormal number of patents 
(ANP), and the returns reported in Panel B. ANP is defined with respect to the within-industry 
distribution of patenting activity, and can be high (top 25%), regular (25th percentile to 75th 
percentile), and low (bottom 25%). Panel B also reports intercepts of regressions of portfolio returns 
on the excess market return (CAPM a), and the three Fama-French factors (FF3F a). The first return 
is July 1972, the last return is June 2000. Returns are reported in percent per month. 

Panel A- Percent change in patenting 

Percent Change in Patenting (0) 

Al A2 A3 AI-A3 AI-A3 AI-A3 

(Small) (Large) Raw CAPM a FF3F a 
(t-stat) (t-stat) (t-stat) 

0.04 0.07 -0.05 1.24 1.20 1.20 (0.31) (0.60) (-0.49) 

Panel B- Intersection with sort on abnormal number ofpatents by indust 

Abnormal Number of Patents (ANP) 

ANP 1 ANP2 ANP3 

(High) (Low) ANP 1-ANP3 (t-stat) 

Al (Small) 1.83 1.32 1.42 0.22 (0.76) 

A2 1.25 1.16 1.23 0.02 (0.10) 

03 (Large) 1.24 1.04 0.88 0.11 (0.36) 

Al-A3 Raw 0.40 0.28 0.01 

(t-stat) (1.21) (1.80) (0.03) 

AI-A3 CAPM a 0.46 0.32 0.05 

(t-stat) (1.36) (2.02) (0.17) 

Al-A3 FF3F a 0.14 0.33 -0.12 

(t-stat) (0.42) (1.98) (-0.44) 

62 See Baker and Wurgler (2002) and references therein. 
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At the end of June of each year t (1971-2000), I sort 43 non-financial Fama 
and French (1997) equally weighted industry portfolios according to previous 
percent changes in industry patenting activity (A). Panel A of Table 4.10 reports 
average industry portfolio returns over years when previous A is small (bottom 25%), 
medium (25th percentile to 75th percentile), and large (top 25%), in addition to the 
differences between the averages. It also reports intercepts of regressions of 
portfolio returns on the excess market return (CAPM a), and the three Fama-French 
factors (FF3F a). The results in Panel A show that industries with a large run-up in 

patents underperform industries with a small run-up, but by a small and insignificant 

monthly 0.04. 

The intuition is that industries with a large run-up in patents may 
underperform compared to industries with a small run-up. However, this result is 

economically and statistically insignificant. One reason for this could be that one has 

also to control for the within-industry level of patents. As shown in Table 4.2 above, 
industries differ a lot in terms of their propensity to patent. Hence, we might expect 
that a large run-up in patents means different things if the level of patents is also 
high, and the industry is therefore experiencing a patent spike. I then intersect the 

previous A sorts with independent sorts based on the abnormal number of patents 

(ANP), and the returns are reported in Panel B. ANP is defined with respect to the 

within-industry distribution of patenting activity, and can be high (top 25%), regular 

(25th percentile to 75th percentile), and low (bottom 25%). This procedure is 

equivalent to de-meaning the number of spikes within industries. Panel B also 

reports intercepts of regressions of portfolio returns on the excess market return 

(CAPM a), and the three Fama and French factors (FF3F (x). I find that a trading 

strategy that buys industries with small A and high ANP, and contemporaneously 

sells industries with large A and high ANP, would have earned 0.40 basis points per 

month, with a CAPM a of 0.46. This result is not statistically different from zero, 

perhaps because such a strategy can be implemented in only 156 months out of the 

348 months of my sample period, and therefore it has little statistical power. Yet, the 

economic magnitude of my result still indicates that industries in patent spikes earn 

low subsequent returns. Further, I find that a trading strategy that buys industries 

with small A and intermediate ANP, and contemporaneously sells industries with 

large A and intermediate ANP, would have earned 0.28 basis points per month, with 
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a CAPM a of 0.32 and a Fama and French a of 0.33. This result is strongly 

statistically significant and the economic magnitude is large. Its magnitude is 

unchanged even after I control for the Fama and French factors, and the t-statistic is 

1.98. Figure 4.1 provides a joint illustration of the results in Tables 4.4,4.5 and 4.10. 

Industries with a high level of patents and a large previous run-up in patents (i. e. 
industries in a spike in year t-1), together with industries with a medium level of 

patents and a large run-up in patents in year t-1, experience large subsequent equity 
issues from January to December in year t, and earn low returns from July of year t 

to June of year t+l. Thus, the results in Table 4.10 suggest that in the time series 
industries may overreact to large patent run-ups. However, the result is not robust 

when increasing the holding period of industry portfolios at two or three years. Also, 

further tests are not able to discriminate whether low returns are associated with 

equity issues or industry patents, perhaps because, as it is well known, there is little 

evidence of low returns for equity issuers in calendar time (Fama 1998). 63 

Figure 4.1 - Patents, Equity Issues, and Subsequent Returns 

63 In an effort to separate the two effects, I study stock returns conditioning on having zero patents 

(untabulated), but I find no significant difference between equity issuers and non-equity issuers. One 

possibility is that differences in stock returns between equity issuers and non-issuers are not captured 

in calendar time on an annual basis, because of large intra-year variation in issuance and patenting 

activity. 
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To conclude, although the evidence of low industry returns after patents run- 
ups is arguably weak, there are two main reasons why the view of technological 
innovations as a catalyst for sentiment may help explain all of the findings in a 
parsimonious way. First, there are large equity issues in industries with many 
patents, and the equity issuers are not the patent recipients themselves. As my results 
in Table 4.9 show, had patents recipients issued equity, they would have done so at 
low valuations and would have lost money from the subsequent stock price increase. 
Second and not unrelated, in the cross-section non-patent-recipients are valued more 
than patent recipients, again based on my results in Table 4.9. As a result, it is good 
timing to issue equity for non-patent-recipients as opposed to patent recipients. 

4.5. Discussion 

My results show that industry patents are positively associated with equity issues at 

the firm level, and with reduced leverage. Subsequently, I find that equity issuers do 

not invest, but keep the proceeds in cash. Then, I find that patent recipients earn 

positive abnormal returns. Finally, I find that industry portfolios earn low returns 

after patent spikes. These findings are consistent with the view that technological 

innovations such as patents act as a catalyst for investor sentiment. In particular, 

these findings suggest a story of limited attention of individual investors, who are 

slow to incorporate information about individual firms, but in the aggregate become 

too excited about particular industries at particular points in time. 

On the other hand, my findings that patenting firms have lower leverage, cut 

retained earnings, pay more dividends, make more acquisitions, cut short term debt 

and working capital, and invest more in R&D collectively suggest that patenting 

firms are very successfully growing ones that do not resort to external capital 

markets because of their high internal cash flows, consistent with the view of Myers 

(1977,2003). 

This section asks whether the evidence on industry patents, equity issues and 

stock returns can also be interpreted in light of theories of asymmetric information 

and product market competition, and tests some of the distinctive and specific 

predictions of both views. 
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4.5.1. Pecking order theory 

The findings in Sections 4.4.1 and 4.4.2 above show that industry patents are 

associated with firm-level equity issues. In turn, equity issuers do not invest but 

keep the proceeds in cash, in what appears to be market-timing behavior in equity 
issues prompted by the number of patents in the industry. It is well established that 
dynamic theories based on adverse selection, along the lines of Myers and Majluf 

(1984), can produce market-timing behavior if there are time-varying issuance costs 

and firms manage financial slack in a dynamic fashion. To account for my findings, 

however, these models should address the somewhat counterintuitive fact that it is 

not patents recipients that issue equity, but firms in the same industry. That is, these 

theories should explain why industry patents reduce asymmetric information, but 

firms' patents do not. 

However, as it has been increasingly acknowledged recently, asymmetric 

information theories should be more important for firms that are more likely to suffer 

from adverse selection problems, namely small, "value" (high book-to-market) firms, 

as suggested by Myers (2003) among others. To investigate this possibility, I form 

two independent sorts according to size and book-to-market quintiles. Then, for each 

of the 25 sub-samples I estimate the following equation 

Equitylssue;,, 
=a+ , ß(RZ; 

t-, 
)+ y(OwnPatentst_, )+ e;; (4) 

where RZI, r_I is the vector of Rajan and Zingales controls defined above, and y is the 

coefficient of interest. Table 4. A6 in the Appendix reports the estimated y 

coefficient of equation (4) above for each of the 25 sub samples. Consistent with the 

hypothesis, own patents are associated with equity issues for small, "value" firms - 

but only for them (about 10% of firm-year in the sample). From these findings, I 

conclude that an asymmetric information view is unlikely to explain the generality of 

the findings. 
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4.5.2. Product market competition theories 

This section tests specific predictions of the product market competition view of 
industry patents. If industry patents affect corporate financing because they proxy 
for increased competition, then industry patents should negatively affect measures of 
operating performance, or of the market valuation of firms. More specifically, if 
firms issue equity in response to increased competition as proxied by industry patents 
to build up financial slack, then we would expect such slack to finance the reduced 
operating performance of firms. Similarly, if industry patents proxy for an increase 

in competition, then we would expect market valuation of firms to respond 

negatively to industry patents (but positively to own patents - as documented by the 
literature, see e. g. Hall, Jaffe and Trajtenberg 2004). 

Table 4. A7 in the appendix presents the results of pooled cross section and 
time series OLS regressions where the dependent variables are gross margins, 
defined as sales minus cost of goods sold divided by assets, and Tobin's Q. Column 

one of Table 4. A7 shows that industry patents are negatively correlated with gross 

margins, but the relationship is only statistically significant at the ten percent level. 

Interestingly, own patents are strongly positively associated with gross margins. 

Column five of Table 4. A7 shows that industry patents are not associated with 

Tobin's Q. In contrast, own patents are positively associated with Tobin's Q. 

These results are only weakly supportive of the product market competition 

view. However, the weak statistical association of industry patents and gross 

margins, and of industry patents and Tobin's Q, could arise under a very different 

scenario. In fact, the nature of product market competition could be very different in 

different industries. Sundaram, John and John (1996) find that the average stock 

market price reaction to announcements of unexpected increases in R&D 

expenditures by competitors is zero. However, they find that such absence of 

correlation in the full sample results from averaging out the positive effects of 

competitors' R&D in industries where firms accommodate competition with 

"strategic substitutes", and the non-positive effects of "tough" competition with 

"strategic complements". 64 

64 An example will clarify the intuition (the following discussion is based on Sundaram, John, and 

John (1996)). Consider two duopolistic firms (say, firm A and firm B) who are engaged in Cournot 

(i. e. quantity-setting) competition in their cost-reducing R&D expenditures. When firm A is granted a 

patent, it signals to its competitors that it has succeeded in lowering its costs, and hence increasing its 
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Hence, in an effort to probe deeper into the merits of the product market 
competition view, I construct an empirical measure of the nature of the competitive 
interaction, the Competitive Strategy Measure (CSM), based on the work of 
Sundaram, John and John (1996). 

The argument is as follows. If competitors accommodate a firm's strategic 
move, then a firm's profit margins will co-move negatively with its competitors' 
output. This is because the firm is accommodating competition with "strategic 
substitutes". In contrast, if competitors match a firm's strategic move, a firm's profit 
margins will co-move positively with its competitors' output, because competition is 
escalating with "strategic complements". 

To compute the CSM measure, my first step is to derive a firm's marginal 
profit. To do so, I consider the ratio of change in a firm A's net income (call it Air A) 

to change in its net sales (call it ASA), i. e. the change in a firm's profit margin. The 

LItA/ASA ratio measures the change in a firm's total profit as a function of its own 

output. Next, I derive the change in the competitors' output (call it ASB). I now have 

two measures, A to/ASA and ASB for the years before t. The coefficient of correlation 
between AnA/ASA and ASB is a direct proxy of the second derivative of profit with 

respect to own quantity and the competitors' quantity, 87[A/8gA5qB. [This second 
derivative is the basis for the precise definition of strategic substitutes and 

complements; when it is less than zero, it defines strategic substitutes, and when it is 

profits (see, e. g., Spence (1984)). Such profit increases should then have a positive impact on A's 
operating margin and market valuation. 
The actual profit of A depends on how firm B reacts to A's patent. If B accommodates A, then the net 
effect of increased R&D spending is to increase A's profits and market share, and in the process 
reduce B's profit and market share. In the oligopoly literature, this situation is referred to generically 
as competition in "strategic substitutes" (Bulow, Geanakoplos and Klemperer (1985)). Under this 
competitive scenario, the operating performance and valuation effects resulting from A's patent would 
be positive for firm A and negative for firm B. 
But B's reaction to A's patent may not be accommodating: B can respond by increasing its own R&D 

spending, in an effort to obtain a patent. If this happens, then the profit and market share effects on A 
become ambiguous. For instance, if A and B are ex ante identical and B reacts to A's move by 

adopting an identical strategy, then both their costs would fall, output increase, and market shares 
remain the same as before - but industry profits may fall. This is because the joint higher industry 

output lowers industry prices. In the oligopoly literature, such a competitive scenario is referred to 

generically as competition in "strategic complements". The operating margin and market valuation 

effects resulting from A's patent would be at best ambiguous and could even be negative, depending 

on the specifics of market structure. 
Thus what defines competition in strategic substitutes and complements is the sign of the change in 

marginal profits of each firm with respect to changes in both its own and its competitor's output. 
When the change in marginal profits is negative, competition is said to be in strategic substitutes; 

when the change is positive, competition is said to be in strategic complements. 
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greater than zero, it defines strategic complements; see Bulow, Geanakoplos and 
Klemperer (1985)]. 

Given this construction, when the CSM measure is less than zero, it 
corresponds to strategic substitutes; when it is greater than zero, it corresponds to 
strategic complements. 

The above discussion leads to the following testable implications: Industry 

patents will be positively related to operating performance and market valuations for 
firms competing in strategic substitutes; for firms competing in strategic 
complements, the correlation could be negative or zero. 

Columns two to four and five to eight of Table 4. A7 show that this is not the 

case. My results show that the effect of industry patents on operating performances 

and market valuations is constant across sub-samples. Specifically, industry patents 

are (weakly) negatively associated with gross margins both in the sub-sample of 
firms competing with "strategic complements", i. e. when the CSM measure is greater 

than zero, and in the sub-sample of firms competing with "strategic substitutes", i. e. 

when the CSM measure is smaller than zero, and the coefficient does not statistically 

differ in the two sub-samples. Moreover, industry patents are not associated with 

Tobin's Q, neither in the full sample, nor in the sub sample of firms competing in 

strategic complements. 

Thus, although the (weak) negative association of industry patents with gross 

margins is consistent with the product market competition view, I conclude that the 

product market competition view is unlikely to explain the generality of my findings. 

4.6. Conclusions 

Technological innovations as measured by patents are an important positive 

determinant of firms' market valuations. In this paper I assess empirically their 

implications for corporate financing, investments, and subsequent stock returns. I 

establish the following facts. Firms in industries with more patents issue more equity 

at a given point in time. This effect is also strong after patent spikes, and it is not 

driven by IPOs or by repurchases. Importantly, a firm's propensity to issue equity 

increases only with industry patents, not the firm's own patenting activity. When I 

turn to the uses of funds, I find no evidence that equity issuers increase investment or 

acquisitions. There is some evidence that equity issuers increase research and 

development, but no evidence that such R&D expenditures lead to more own patents. 
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Instead, I find evidence of increased cash reserves. Finally, I examine stock returns. 
In the cross-section, I find that patenting firms earn high subsequent returns. In the 
time series, however, industries earn low returns after a patents run-up. These results 
are at odds with traditional explanations of patent grants as proxy for investment 
opportunity or signal to reduce information asymmetry. These results suggest a story 
of limited attention by individual investors, who are slow to incorporate information 

about individual firms, but in the aggregate become too excited about particular 
industries at particular points in time. 

Although a behavioral story can account for the whole of my findings in a 
parsimonious way, it is also natural to ask whether a theory based on rational stock 
markets can account for my results. A first class of models, started by Berk, Green 

and Naik (1999), links growth options, optimal investment decisions and security 
returns and finds that cross-sectional and time series patterns of stock returns can be 

explained by dynamic learning about future growth options. However, since such 
learning crucially happens through subsequent investment, it is puzzling in light of 
these models to find that equity issuers do not subsequently invest. 

Models based on dynamic asymmetric information seem to go some way 
towards an understanding of my findings. In particular, it is well established that 

dynamic theories based on adverse selection, along the lines of Myers and Majluf 

(1984), can produce market-timing behavior if there are time-varying issuance costs 

and firms manage financial slack in a dynamic fashion. To account for my findings, 

however, these models should address the somewhat counterintuitive fact that it is 

not patents recipients that issue equity, but firms in the same industry. That is, these 

stories should explain why industry patents reduce firm-level asymmetric 

information, but a firm's own patents do not. 

More promisingly, the product market competition view seems to have more 

chances to explain the whole of my findings. According to this view, technological 

innovation changes the competitive arena. In particular, industry patents increase the 

competitive pressure prompting firms to build up financial slack so that they are less 

prone to predation by deep-pocket competitors. This view explains why firms reduce 

leverage, although perhaps one would expect such firms to build up slack by 

managing earnings retention rather than issuing equity. However, the most 

distinctive prediction of this theory, namely that industry patents reduce operating 

performance, is only weakly borne out in the data. Additionally, further predictions 
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on the cross-sectional variation of competitive pressure are not borne out in the data. 

Finally, the product market competition view has little to say about stock market 

returns and mispricing. 

To sum up, although theories based on rational stock markets can explain 

some sets of the facts that this paper has established, such theories have trouble 

accounting for all of the facts in a parsimonious way. 
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Table 4. A1- Summary statistics of patent counts by firm-year This table reports summary statistics on the distribution of the number of patents granted for each year between 1970 and 1999. 

Panel A- Distribution o atent counts b year 
Year Median 70% 75% 80% 90% 95% 99% Max M ean Std. Dev. N Obs 1970 0 1 2 4 18 50 222 1038 11 1 53 9 

. . 
1971 0 1 3 5 18 57 261 1161 

. 
12 3 

. 
61 3 

1589 

1972 0 0 1 2 9 27 167 931 
. 

7 9 
. 

46 0 
1694 

1973 0 0 1 2 9 26 156 1058 
. 

7.1 
. 

42.8 
2563 
2750 1974 0 0 1 2 7 22 160 1009 6.7 39.8 2836 1975 0 0 1 2 7 20 153 849 6.4 37.1 2884 1976 0 0 1 2 7 19 152 811 6.2 36.1 2802 1977 0 0 1 1 6 17 122 833 5.6 34.5 2734 1978 0 0 0 1 5 16 127 831 5.3 32.4 2806 1979 0 0 0 1 3 10 85 612 3.6 22.2 2886 1980 0 0 0 1 4 14 104 773 4.3 27.1 2896 1981 0 0 0 1 4 11 100 884 4.4 29.7 3015 1982 0 0 0 0 3 11 87 750 3.8 26.1 3099 

1983 0 0 0 0 3 8 81 642 3.6 25.6 3219 
1984 0 0 0 0 3 9 103 793 4.3 31.8 3228 
. 985 0 0 0 0 3 10 110 792 4.5 33.6 3168 
. 
986 0 0 0 0 2 8 86 731 4.1 33.0 3307 
987 0 0 0 1 3 10 95 845 4.5 35.7 3350 
988 0 0 0 0 3 10 86 908 4.4 37.3 3235 
989 0 0 0 0 4 12 115 1054 5.4 44.6 3171 
990 0 0 0 0 3 10 101 908 5.2 43.2 3146 
991 0 0 0 0 3 12 114 929 5.7 46.4 3192 
992 0 0 0 0 3 12 97 982 5.3 44.0 3349 
993 0 0 0 0 3 11 101 1085 5.3 46.4 3576 
994 0 0 0 0 2 11 104 1298 5.4 48.5 3645 
995 0 0 0 0 2 10 105 1383 5.3 48.0 3753 
996 0 0 0 0 2 9 107 1869 5.5 53.0 3823 
997 0 0 0 0 1 8 114 1724 5.3 49.9 3695 
)98 0 0 0 0 2 13 157 2657 7.3 71.0 3378 
)99 0 0 0 0 1 12 151 2756 7,6 73.4 3197 

Panel B- Distribution of patent counts over the entire sample period 

Median 80% 90% 95% 99% Max Mean Std. Dev. N. Obs. 

004 14 116 2756 5.55 43.5 91986 
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Table 4. A2 - Further summary statistics 
The Table reports summary statistics of firm-level variables, conditional and unconditional. 
entry reports the median, mean, tenth percentile, and the ninetieth percentile 

Each 

0 1-2 3-10 11- 100 >100 Overall 
4.24 4.74 5.45 7.12 8.79 4.51 
4.27 4.82 5.48 7.00 8.48 4.56 
1.74 2.81 3.42 5.22 7.16 1.74 
6.84 7.03 7.56 8.77 9.26 6.84 

, fitability 12.40 14.84 15.15 15.73 16.59 13.04 
10.53 14.27 14.47 15.69 17.53 11.37 
-4.11 3.82 4.98 7.69 9.10 -108 
24.66 25.84 24.81 24.83 27.49 24.81 

sh Flow 8.83 10.83 10.87 11.48 13.00 9.32 
9.09 10.84 10.86 11.63 13.89 9.50 

-6.90 1.49 2.49 4.50 6.29 -5.23 
20.76 19.81 19.21 19.33 22.86 20.55 

. ngibility 28.90 27.87 29.31 31.90 35.52 29.20 
34.99 30.51 31.53 31.53 36.89 34.42 
7.33 13.19 15.15 15.15 20.44 8.34 

74.30 52.95 52.38 52.38 55.59 71.03 

rin Age 5.00 8.00 9.00 12.00 14.00 5.00 
6.38 8.67 9.82 11.58 9.88 6.74 
2.00 3.00 3.00 3.00 -15.50 2.00 

14.00 16.00 18.00 21.00 22.00 14.00 

epreciation Expense 2.08 3.18 7.26 44.45 363.70 2.76 
20.62 19.91 30.20 94.39 312.84 27.98 

0.19 0.44 0.87 5.45 48.20 0.23 

39.78 39.69 73.80 275.5 496.80 62.06 

fo of Employees 0.81 1.61 3.44 15.40 58.50 1.12 

4.87 5.89 9.40 24.70 114.36 7.49 

0.06 0.27 0.52 2.80 15.08 0.08 

9.10 10.50 19.27 55.54 316.90 15.00 

Short Term Debt 0.00 0.00 0.01 0.06 0.21 0.00 

1.03 0.49 0.52 0.56 0.73 0.93 

-5.10 -5.00 -3.92 -3.58 -3.25 -4.90 
7.99 6.42 5.63 4.92 4.53 7.45 

i Working Capital 1.14 2.17 1.78 1.12 0.65 1.24 

2.56 3.16 2.68 2.01 3.07 2.59 

-9.72 -6.91 -6.28 -5.57 -4.68 -8.91 

16.52 14.29 12.11 8.95 8.20 15.52 

�larket to Book 1.16 1.12 1.12 1.25 1.33 1.16 

1.64 1.46 1.43 1.59 1.78 1.62 

0.75 0.75 0.75 0.80 0.88 0.75 

2.99 2.43 2.37 2.75 3.24 2.88 

Cobin's Q 1.19 1.15 1.16 1.29 1.36 1.19 

1.79 1.66 1.68 1.91 2.07 1.78 

0 77 0.76 0.77 0.81 0.89 0.77 
. 
43 3 2.81 2.80 3.56 4.26 3.35 

V. Obs. 
. 

74070 6572 6027 4240 1077 91986 
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Table 4. A3 - Distribution of firms by patents and size 
At the end of June of each year t (1971-2000), stocks are ranked independently by number of own 
patents granted in year t-1 and size in year t-1. Panel A presents the distribution of firms in the 
sample by own patents and size. Stocks are held in these portfolios for 12 months, i. e. portfolios are 
rebalanced yearly. Equal weight annual raw returns are calculated from July to the following June, 
and the results presented in Panel B. 

Panel A- Distribution of firms by patents and size (1970-1999) 

Patents 

0 1-2 3-10 11-100 >100 Total 
Small 52.79 3.88 2.24 0.27 0.00 59.18 
2 11.42 1.41 1.53 0.41 0.00 14.78 

3 7.38 0.84 1.21 0.73 0.02 10.18 

4 5.06 0.61 0.99 1.47 0.11 8.24 

Large 3.88 0.39 0.59 1.72 1.04 7.62 

Total 80.53 7.14 6.55 4.60 1.17 100.00 

Panel B- Annual raw stock returns of firms by patents and size (1970-1999) 

Patents 

0 1-2 3-10 11-100 >100 

Small 18.01 23.25 25.56 35.35 

2 14.56 15.99 18.05 20.16 80.28 

3 12.98 11.68 15.86 16.46 34.45 

4 13.02 13.44 12.96 18.21 24.51 

Large 13.27 12.06 11.92 13.36 16.88 
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Table 4. A4 - Distribution of firms by patents and book-to-market 
At the end of June of each year t (1971-2000), stocks are ranked independently by number of own 
patents granted in year t-1 and book-to-market equity in year t-1. Panel A presents the distribution of firms in the sample by own patents and book-to-market equity. Stocks are held in these portfolios for 
12 months, i. e. portfolios are rebalanced yearly. Equal weight annual raw returns are calculated from 
July to the following June, and the results presented in Panel B. 

Panel A- Distribution of firms by patents and book-to-market equity (1970-1999) 
Patents 

0 1-2 3-10 11-100 >100 Total 
Low 21.26 1.69 1.47 1.35 0.43 26.20 
2 14.78 1.52 1.48 1.17 0.29 19.22 
3 12.41 1.27 1.18 0.81 0.20 15.87 

4 12.56 1.17 1.11 0.62 0.15 15.61 

High 19.52 1.50 1.32 0.65 0.10 23.10 

Total 80.53 7.14 6.55 4.60 1.17 100.00 

Panel B- Annual raw stock returns of firms by patents and book-to-market equity (1970-1999) 

Patents 

0 1-2 3-10 11-100 >100 

Low 9.92 12.73 12.54 11.53 12.00 

2 16.07 17.57 16.30 21.30 18.47 

3 16.53 21.41 18.57 16.90 12.54 

4 19.02 21.85 21.15 17.00 31.97 

High 22.41 23.20 27.26 22.95 32.56 
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Table 4. A5 - Distribution of patenting firms by size and book-to-market 
At the end of June of each year t (1971-2000), stocks of firms that are granted patents in year 1-1 are 
ranked independently by size and book-to-market equity in year t-1. Panel A presents the distribution 
of patenting firms in the sample by size and book-to-market equity. Stocks are held in these portfolios 
for 12 months, i. e. portfolios are rebalanced yearly. Equal weight annual raw returns are calculated 
from July to the following June, and the results presented in Panel B. 

Panel A - Distribution of patenting firms by size and book-to-market equity (1970-1999) 

Book-to-Market 

Low 2 3 4 High Total 

Small 4.79 5.70 5.51 6.62 10.17 32.81 

2 3.63 4.09 3.48 2.76 3.31 17.26 

3 3.49 3.80 2.81 2.16 2.15 14.41 

4 4.96 4.30 2.98 2.27 1.79 16.29 

Large 8.49 4.93 3.01 1.85 0.95 19.23 

Total 25.36 22.82 17.78 15.66 18.38 100.00 

Panel B- Annual raw stock returns of patenting firms by size and book-to-market equity (1970-1999) 

Book-to-Market 

Low 2 3 4 High 

Small 16.54 21.07 24.65 27.39 28.40 

2 12.74 16.86 17.35 14.19 25.88 

3 11.81 12.64 16.45 16.43 19.94 

4 11.99 18.43 14.93 16.10 21.85 

Large 10.20 15.86 15.91 20.14 20.13 
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Table 4. A6 - Patents and net equity issues by size and book-to-market 
At the end of June of each year t (1971-2000), stocks are ranked independently by size and book-to- 
market equity as of year t-1, using NYSE quintile breakpoints. For each portfolio, I run regression (1) 
in the text, where the dependent variable is net equity issues and control variables are own patents, 
market-to-book ratio, profitability, fixed assets intensity, and firm size. The Table reports the 
coefficient on own patents for each of the 25 independent ranks. The standard errors (in parentheses) 
are adjusted for heteroskedasticity using Huber (1967) and White (1980) corrections and for clustering 
at the four-digit SIC level using the Huber (1967) correction. Superscripts a, b, ̀  indicate significance 
at 1%, 5%, and 10% levels, respectively. 

Coefficients on own patents by size and book-to-market portfolios (1970-1999) 

Book-to-Market 

Low 234 High 

-1.432 -0.509a -0.458 -0.203 0.445a 
Small (1.01) (. 193) (. 293) (. 170) (. 126) 

0.102 -0.383b -0.271 -0.045 0.182 
2 (. 370) (. 186) (. 181) (. 168) (. 157) 

-0.471 -0.176 0.227 0.246 -0.135 3 (. 326) (. 166) (. 171) (. 203) (. 131) 
0.025 -1.862 -0.676 0.198 0.088 

4 (. 301) (1.70) (. 750) (. 131) (. 078) 

-0.336a -1.074 -0.064 -0.058 -0.060 Large ( 117) (. 992) (. 103) (. 111) (. 174 
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Table 4. A7 - Industry patents, gross margins and valuation 
This table reports results for OLS estimations of determinants of gross margins and Tobin's Q on 
patents, CSM and size. Gross margin is defined as sales minus cost of goods sold divided by assets. Tobin's Q is defined as assets minus book equity plus market equity all divided by assets. Industry 
patents are defined at the firm level as the log of one plus the number of patents granted per industry- 
year minus own patents. Industry is defined as the same four-digit SIC code. Own patents are defined as the log of one plus the number of patents granted per firm-year. The competitive strategy 
measure (CSM) is defined as the coefficient of correlation between (i) ratio of change in firms' net income to change in firm's net sales, and (ii) change in the rest-of-industry's net sales, over the period 
the firm is listed in Compustat. A positive correlation indicates strategic complements, and a negative 
correlation indicates strategic substitutes. Firm size is defined as the logarithm of net sales. Financial 
data are from the annual Compustat industrial tapes. Patent data are from Hall, Jaffe and Trajtenberg 
(2002), and the sample period is 1970 to 1999. The standard errors (in parentheses) are adjusted for 
heteroskedasticity using Huber (1967) and White (1980) corrections and for clustering at the four- 
digit SIC level using the Huber (1967) correction. All regressions include industry fixed effects (at 
the four-digit SIC code level) and time dummies, not reported. Superscripts a, bC indicate 
significance at 1%, 5%, and 10% levels, respectively. 

Gross Margins Tobin's Q 

(1) 

-0.025 -0.028° -0.025 -0.025° 0.002 -0.002 0.011 0.002 
Industry Patents (. 014) (. 016) (. 018) (. 014) (. 011) (. 011) (. 014) (. 011) 

0.126a 0.133a 0.127a 0.126a 0.088a 0.097a 0.083' 0.087a 
Own Patents (. 015) (. 023) (. 015) (. 014) (. 013) (. 020) (. 016) (. 013) 

0.031 a -0.005a CSM (. 000) (. 001) 

0.016 0.011 
CSM * Industry Patents (. 032) (. 078) 

-0.145a -0.140a -0.167a -0.145a -0.072a -0.078a -0.079a -0.072a 
Size (. 025) (. 027) (. 051) (. 025) (. 011) (. 013) (. 013) (. 011) 

Sample? Full CSM>0 CSM<0 Full Full CSM>0 CSM<0 Full 

No Observations 85234 41643 42366 85234 85234 41643 42366 85234 

Adjusted R2 0.024 0.059 0.023 0.024 0.231 0.243 0.255 0.231 
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