Did French Stock Markets Support Firms of the Second Industrial Revolution?
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Investing in the Second-Industrial-Revolution firms at the beginning of the 20 th century exposed investors to strong information asymmetries due to the novelty of these industries and the lack of legal rules on transparency and public accounting. We analysed the firms listed in Paris at the start of the 2IR. Despite the strong informational asymmetries, the Paris financial markets did provide high valuation to firms involved in emerging activities as revealed by higher Tobin's Q. This result holds when controlling for risk, liquidity, governance and nationality. Results on the dividend yield, nevertheless, do not confirm the support.

Introduction

The role finance plays in supporting economic growth is still an open question. While there is little doubt about the correlation between economic growth (under different definitions) and financial development (through banks or financial markets), the direction of causality remains unclear [START_REF] Manning | Finance Causes Growth: Can We Be So Sure?[END_REF][START_REF] Pasali | Where is the Cheese? Synthesizing a Giant Literature on Causes and Consequences of Financial Sector Development[END_REF].
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From as early as [START_REF] Schumpeter | Theorie der Wirt-schaftlichen Entwicklung [The Theory of Economic Development[END_REF], a number of authors have viewed the financial system as a driver of economic growth. Several potential mechanisms that are more or less closely related (reduced cost of capital, better risk sharing and diversification, more efficient capital allocation, reduced agency costs, and increased role as a liquidity provider) have been pointed out [START_REF] King | Finance, Entrepreneurship, and Growth: Theory and Evidence[END_REF][START_REF] Levine | Financial Development and Economic Growth: Views and Agenda[END_REF][START_REF] Manning | Finance Causes Growth: Can We Be So Sure?[END_REF]. There is empirical evidence supporting a causal effect from finance to growth [START_REF] Atje | Stock Markets and Development[END_REF][START_REF] Beck | Stock Markets, Banks, and Growth: Panel Evidence[END_REF]. However, such relationships, at the aggregated level, could mask the phenomenon at play. [START_REF] Levine | More on Finance and Growth: More Finance, More Growth?[END_REF] stresses that "more microeconomic-based studies that explore the possible channels through which finance influences growth will foster a keener understanding of the finance-growth nexus."

A number of studies have challenged the idea of finance as driver of economic growth.

Firstly, there are strong theoretical arguments to support the hypothesis that financial development is only a consequence of growth: growth generates new savings that mechanically result in greater financial development [START_REF] Lucas | On the Mechanics of Economic Development[END_REF][START_REF] Robinson | The Generalisation of the General Theory[END_REF]. From this perspective, causal directionality would thus be from growth to finance. A second line of thinking claims that the observed correlation may be driven by another variable, omitted or not sufficiently captured in the tests [START_REF] Manning | Finance Causes Growth: Can We Be So Sure?[END_REF][START_REF] Rajan | Financial Dependence and Growth[END_REF]. Other research mitigates the observed correlation, showing that the association between finance and growth holds only under certain conditions [START_REF] Law | Does Too Much Finance Harm Economic Growth?[END_REF][START_REF] Rousseau | What is Happening to the Impact of Financial Deepening?[END_REF]. This scepticism about the influence of the stock market is not recent. For Jean-Baptiste [START_REF] Say | Cours Complet d'Economie Politique Pratique[END_REF], "all these [stock market] games are the cause of so many disasters and never benefit industry and production […]." 1 1 "Tous ces jeux qui entraînent beaucoup de malheurs et dont l'industrie et la production ne profitent jamais […]" [START_REF] Say | Cours Complet d'Economie Politique Pratique[END_REF].

In the finance-growth debate, an important aspect is that finance (under different definitions) may fund firm innovations, which in turn fosters growth in the Schumpeterian sense. But here again, evidence is mixed. On the one hand, the access to external equity is found to be a determinant of innovation on both primary and secondary markets [START_REF] Brown | Financing Innovation and Growth: Cash Flow, External Equity, and the 1990s R&D Boom[END_REF][START_REF] Brown | Do Financing Constraints Matter for R&D?[END_REF][START_REF] Lian | How Does the Primary Market Value Innovations of Newly Public Firms?[END_REF]. On the other, the "limited investor attention" hypothesis2 implies that investors do not take into account the higher future profits of innovative firms and do not incorporate them into stock prices, leading to a mispricing of innovative companies' stocks [START_REF] Gu | Innovation, Future Earnings, and Market Efficiency[END_REF]Hirshleifer, Hsu, andLi, 2013, 2018).

The relationship between finance and growth is even more confusing when going back in time. The financial market did not play a crucial role at the start of the First Industrial Revolution; for instance, very few firms were listed at the beginning of the 19 th century in the US, the UK, France or Belgium (see [START_REF] Annaert | Are Blue Chip Stock Market Indices Good Proxies for All-Shares Market Indices? The Case of the Brussels Stock Exchange 1833-2005[END_REF]de Schepper, 2011, for Belgium, or Arbulu, 2007, for France). However, by the middle of the century, it had become a key player when massive investments in railways were made. For the Second Industrial Revolution, O'Sullivan (2000) pointed out that the stock market did not serve as a major source of funds for long-term business investment. The US stock exchange for industrial securities only came into existence at the turn of the 20 th century, due to decisions to "go public" made by a number of owner-controlled companies that had grown to commanding positions within their respective industries since the 1860s [START_REF] Chandler | The Visible Hand: The Managerial Revolution in American Business[END_REF][START_REF] Lazonick | Finance and Industrial Development: the United States and the United Kingdom[END_REF]. This weak support to 2 nd -IR US firms by the stock market is confirmed at a more microeconomic level focusing on Detroit [START_REF] Klepper | Disagreements, Spinoffs, and the Evolution of Detroit as the Capital of the U.S. Automobile Industry[END_REF] and Cleveland [START_REF] Lamoreaux | Financing Invention during the Second Industrial Revolution[END_REF], two leading cities for 2IR firms.

There is good reason to question the ability of the financial market to finance innovative firms in the past because of the lack of many tools, currently stressed as crucial, to reduce information asymmetry. The market efficiency hypothesis states that the expected higher future profits implied by innovative companies 3 should be valued in their stock prices, thus leading to relatively higher prices (and as a consequence higher Tobin's Q and lower dividend yield). However, the asymmetry at that time implied by the new technologies ("technological asymmetry") of these businesses and the "institutional asymmetry" related to the lack of legal constraints on information (especially accounting) provided to investors could have prevented the financial market from giving a valuation premium to these firms. 4 We want to test whether the French financial markets of the beginning of the 20 th century helped firms involved in what is called the Second Industrial Revolution (hereafter 2 nd IR) to develop despite the strong information asymmetries of the time. We focus on 1907 as a suitable time to invest in these innovative firms. The 2 nd IR was clearly well under way, meaning that companies were investing strongly, requiring financial support. Additionally, we observed that two decades later, in 1929, 2 nd -IR firms accounted for a significant portion of the Paris stock exchanges, reflecting the achievements of this economic revolution and the high growth opportunities promised by such firms to their shareholders, from the 1907-year perspective. We can thus expect that the stock market offered a valuation premium to firms involved in 2 nd -IR industries at the dawn of the 2 nd IR.

3 Innovative enterprises are indeed shown to have, on average, higher future profits [START_REF] Toms | The Life Cycle of Corporate Governance[END_REF], that do turn into actual higher earnings and cash-flows in the future [START_REF] Brown | Do Financing Constraints Matter for R&D?[END_REF][START_REF] Gu | Innovation, Future Earnings, and Market Efficiency[END_REF]Hirshleifer, Hsu, andLi, 2013, 2018;[START_REF] Lian | How Does the Primary Market Value Innovations of Newly Public Firms?[END_REF][START_REF] Matolcsy | The Association between Technological Conditions and the Market Value of Equity[END_REF]. 4 We use the term "valuation premium" to refer to the additional amount that a buyer was willing to pay for a given company's stock (in our case, 2IR firms), compared with its peers, broadly said a lower cost of capital for the firm. This concept should not be confused with the "value premium" (the difference in returns between "value" and "growth" stocks) or with the "equity premium" (the difference in returns between stocks and riskfree rates).

To explore this hypothesis, we constituted a detailed database of all the firms listed on the Paris stock exchanges in 1907. Before 1914, the French financial market was one of the most developed in the world and included an almost entirely free market segment in Paris (the Coulisse), adapted to promising new firms [START_REF] Hautcoeur | The Paris Financial Market in the 19 th Century: Complementarities and Competition in Microstructures[END_REF]. Listing was a simple and cost-free operation at this time. However, the simple listing of 2IR firms does not provide any information on the role played by financial markets to support these firms because listing did not imply companies to raise equity [START_REF] Ducros | Role of Regional Financial Markets and Competition Among Exchanges: the Rise and Fall of the Lyon Stock Exchange[END_REF]. Additionally, it would be possible to compute the equity raised on the financial market by these firms but such a series would require a comparison with the equity raised on the private market; unfortunately, this private funding cannot be reconstituted, preventing any comparison 5 . Overall, neither of these two measures (listing and raising equity) could directly clarify the role of the financial market in the 2 nd IR.

In this paper, we consider the potential role of capital markets from another perspective, assessing whether they provided the favourable financial conditions that these firms deserved, compared to other listed firms. As pointed out by [START_REF] Morck | The Stock Market and Investment: Is the Market a Sideshow?[END_REF], "the most common view of the stock market's influence says that [it] affects investment through its influence on the cost of funds and external financing". We assessed such potentially favourable financial conditions through the Tobin's Q and the dividend yield. Specifically, 2 nd -IR firms are expected to exhibit a higher Tobin's Q (as Tobin's Q captures the capitalised value of firms' future growth potential 6 ), and a lower dividend yield (reflecting expectations for future high dividends 7 ). For instance, we expect that a carmaker enjoyed higher Tobin's Q 5 There is no exhaustive homogeneous source for private funding. Only few cases could be observed through surviving private corporate archives when they have recorded details about their shareholders. 6 The Tobin's Q is often used as a measure of the investment opportunities of a firm. In that sense, younger firms and those with more investment opportunities are shown to have a higher Tobin's Q (e.g. [START_REF] Braggion | Dividend Policies in an Unregulated Market: The London Stock Exchange, 1895-1905[END_REF][START_REF] Fama | Disappearing Dividends: Changing Firm Characteristics or Lower Propensity to Pay?[END_REF][START_REF] Rauh | Investment and Financing Constraints: Evidence from the Funding of Corporate Pension Plans[END_REF]. 7 Consistently, younger companies and those with more investment opportunities are shown to pay out a lower dividend yield (e.g. [START_REF] Fama | Disappearing Dividends: Changing Firm Characteristics or Lower Propensity to Pay?[END_REF][START_REF] Toms | The Life Cycle of Corporate Governance[END_REF]. and lower dividend yield compared to a locomotive builder with similar characteristics.

Observing these favourable financial conditions for 2IR firms in 1907 would support a causal role of the financial market in the subsequent growth of their innovative activities.

We successively modelled Tobin's Q and dividend yield with a large set of variables such as age, beta, profitability, industry, governance, etc. A dummy for 2IR firms is statistically significant and positive in explaining the Tobin's Q. However, this financial support is not confirmed when measuring it by firm dividend yield; the 2IR dummy is always nonsignificant. Our results are thus mixed. 8 Finally, we ran several robustness analyses. We used standard deviation of returns as an alternative measure of risk so far captured by the beta. We used a more restrictive definition of what is a 2IR firm replacing our 2IR dummy by a core-2IR one. We also again ran the above specifications on a domestic sample (namely excluding all foreign firms). Our mixed results are robust to all of these alternative specifications.

The remainder of this paper is organised as follows. In Section II, we provide a description of the 2IR firms on the French financial markets. Section III presents the data collection method and some descriptive statistics. We examine whether these markets provided 2IR firms with favourable financial conditions in Section IV. Section V offers several robustness analyses.

Section VI briefly concludes. 8 One could consider that the control firms (i.e. non-2IR firms) may have enjoyed high profits at the time thanks to monopoly rents. However, such a rent is not accompanied by a potential growth in future profits that is captured by a high Tobin's Q and a low dividend yield. Controlling for benefits, industries and nominal capital, we are confident that we capture more the potential growth in profits than the current level of profits.

II. The French Financial Market and the Second Industrial Revolution

A. The Financial Market at the Eve of the 2IR

Before World War I (WWI), France was already financially and economically well-developed [START_REF] Herrigel | Corporate Governance[END_REF]. The first 40 firms in terms of market capitalisation represented about 20% of French GDP (Le [START_REF] Bris | A Challenge to Triumphant Optimists? A Blue Chips Index for the Paris Stock-Exchange (1854-2007)[END_REF]. This large financial market developed favourably during the first stage of the 2 nd IR. According to [START_REF] Hautcoeur | Asymétries d'Information, Coûts de Mandat et Financement des Entreprises Françaises (1890-1936)[END_REF], the period between 1890 and 1936 was a period of increase, for French markets, (i) in the number of listed firms, (ii) in the amount of securities they listed, and (iii) in the proportion of these issues in the firm's total capital.

In Paris, this massive stock market was organised into two complementary poles [START_REF] Hautcoeur | The Paris Financial Market in the 19 th Century: Complementarities and Competition in Microstructures[END_REF]. Specifically, the Parquet was initially launched by the government at the beginning of the 19 th century in order to centralize (and control) financial transactions. The government imposed a number of restrictions on this stock exchange, in particular in terms of products to be traded (derivatives like forward products or options were forbidden), and in terms of companies to be listed. It required that firms comply with certain requirements in terms of size and organisation before being listed.

In contrast, the Coulisse was the "most dynamic and innovative" [START_REF] Hautcoeur | The Paris Financial Market in the 19 th Century: Complementarities and Competition in Microstructures[END_REF] but it was also the unofficial (understand illegal) part of the Paris financial market, even though it was tolerated for most of the century. It was therefore far less, perhaps not at all, subject to regulation and government control. As a consequence, all products (especially forward ones) and firms that did not comply with Parquet rules were able to be listed on this parallel stock exchange; in particular, smaller, more recent or foreign companies were listed on the Coulisse [START_REF] Hautcoeur | The Paris Financial Market in the 19 th Century: Complementarities and Competition in Microstructures[END_REF]. These conditions made the Coulisse a suitable setting to list the recent, small and innovative 2IR firms. While the Coulisse allowed early listing for new firms without any requirement, these firms were able, in case of success, to migrate to the official exchange likely to offer them more liquidity and more visibility among less professional investors.

At the turn of the 20 th century, listing on the Parquet was made upon request from the company and after acceptance of the stock exchange. The candidate firm had to submit a series of documents (statutes, general assembly reports, etc); they were examined by the Chambre syndicale (the Parquet governing body) to accept or reject the request. 9 To list new shares, the Parquet was subject to the Trade Code, meaning that it had to verify the compliance of corporate statutes with the trade law [START_REF] Gallais-Hamonno | Aspects Quantitatifs des Acteurs et des Instruments à la Bourse de Paris[END_REF][START_REF] Hautcoeur | Le Marché Financier Français au XIX ème Siècle[END_REF]. It also, for its part, imposed some conditions for candidate firms: at some point they

were not able to list their bonds unless they had also listed their equity [START_REF] Gallais-Hamonno | Aspects Quantitatifs des Acteurs et des Instruments à la Bourse de Paris[END_REF]; they were required to have a minimum capital of 2 million francs [START_REF] Ducros | Role of Regional Financial Markets and Competition Among Exchanges: the Rise and Fall of the Lyon Stock Exchange[END_REF][START_REF] Gallais-Hamonno | Aspects Quantitatifs des Acteurs et des Instruments à la Bourse de Paris[END_REF]. These rules also applied to foreign firms willing to be listed on the Paris market 10 . This contrasts strongly with the lack of any specific rule for listing on the unofficial Coulisse. To be listed on the Coulisse only shows that a market existed for these securities in Paris and that it was active enough to have a regularly published price. Moreover, listing on either the Parquet or on the Coulisse was completely free of charge (in terms of admission fees) for issuer companies 11 . 9 In terms of requirements, the promotion of a new equity issue was regulated by a 1907 law making mandatory the publication of an informative notice in the Bulletin des annonces légales et obligatoires [START_REF] Ducros | Role of Regional Financial Markets and Competition Among Exchanges: the Rise and Fall of the Lyon Stock Exchange[END_REF]. However, the firms we studied were listed before the implementation of this law. 10 Foreign companies nonetheless remained subject to the national regulations of their head office country. However (i) cross listings were frequent for such firms as the listing on the French capital market was mostly to target local (French) investors, and (ii) most of the non-French firms in our sample were listed on the Coulisse thus without any pre-listing requirements.

11 Firms may bear the burden of indirect costs linked to the publication of notices and information before an equity issue. However, there was no such legal obligation at the time except for the mandatory notice publication from 1907 (see footnote 8).

We retained the year 1907 because the 2 nd IR was clearly underway at that time. accompanied by false data. Following this, a Parliamentary commission led by Jean Jaurès studied all the IPOs during the previous ten years. [START_REF] Ducros | Role of Regional Financial Markets and Competition Among Exchanges: the Rise and Fall of the Lyon Stock Exchange[END_REF] has analysed the archives of this commission: 742 French firms have been listed across the country between 1898 and 1909, representing a total market value of 2.2 billion gold francs or 5% of 1909 French GDP. 13 Half of the value of new listings was made on the Parquet, a quarter on the Coulisse and about 13% on the Parquet of Lyon (other provincial market values were anecdotal).

We focus on the Paris stock exchanges due to the lack of sources for other markets and because we can assume that the most dynamic firms originally listed on other French markets were also rapidly listed on the Coulisse. However, in terms of number of introduced firms, about one third (smaller in terms of size) were introduced on the Lyon stock exchange [START_REF] Ducros | Role of Regional Financial Markets and Competition Among Exchanges: the Rise and Fall of the Lyon Stock Exchange[END_REF]. There is no reason why behaviours in Lyon and other provincial capital markets should differ in terms of valuation of 2IR firms compared with those in Paris; the main driver of listing on a provincial market being geographic proximity according to Ducros (2018).

B. A Period of Poor Legal Protection and High Information Asymmetry

The eve of the 20 th century was a period of poor legal protection of investors, all over Europe 14 , but most notably in France [START_REF] Hautcoeur | Asymétries d'Information, Coûts de Mandat et Financement des Entreprises Françaises (1890-1936)[END_REF][START_REF] Herrigel | Corporate Governance[END_REF]. In particular, specific voting rights could be provided through preferred shares, without any legal restriction, allowing the formation of large and controlling (but not majority) block holders. At this time, little transparency and information disclosure were legally required, thus increasing information asymmetry between insider and outsider shareholders. In fact, the 1867 law for corporations (sociétés anonymes) had only made it mandatory to release a balance sheet and an inventory of corporate assets at each yearly shareholder general assembly, and, later, a 13 As a matter comparison, [START_REF] Burhop | Regulating IPOs: Evidence from Going Public in London, 1900-1913[END_REF] found about the same 5% for the 728 IPOs made in London between 1900 and 1911 but more recently, as reported by [START_REF] Ducros | Role of Regional Financial Markets and Competition Among Exchanges: the Rise and Fall of the Lyon Stock Exchange[END_REF], the firms introduced on all the US markets between 2005 and 2016 represented only 1.8 % of US GDP. 14 For instance, in the UK [START_REF] Braggion | Dividend Policies in an Unregulated Market: The London Stock Exchange, 1895-1905[END_REF][START_REF] Campbell | Substitutes for Legal Protection: Corporate Governance and Dividends in Victorian Britain[END_REF][START_REF] Cheffins | Corporate Ownership and Control: British Business Transformed[END_REF] or in Belgium [START_REF] Moortgat | Investor Protection, Taxation and Dividend Policy: Long-Run Evidence, 1838-2012[END_REF].

second law required the publication of a balance sheet before the IPO [START_REF] Hautcoeur | Asymétries d'Information, Coûts de Mandat et Financement des Entreprises Françaises (1890-1936)[END_REF].

Despite the fact that no such accounting disclosure (nor any template in the balance sheet)

was mandatory at the time [START_REF] Nikitin | La Naissance de la Comptabilité Industrielle en France[END_REF], firms often provided on their own enough information to allow market yearbooks to contain simplified balance sheets.

These few accounting materials were generated without any control on the accounting methods used. However, firms did this following relatively similar templates because, from the end of the 19 th century, accounting practices had been standardised through textbooks, schools and professional associations and reviews [START_REF] Labardin | L'Emergence de la Fonction Comptable en France[END_REF]. Even though falsifications cannot be ruled out [START_REF] Lemarchand | Falsifications et Manipulations Comptables. La Mesure du Profit comme Enjeu Social[END_REF], they were probably orthogonal to our investigations. Moreover, an advantage of using the accounting data of the time is that the stability implied by gold francs avoided any bias resulting from monetary inflation over time; this allows us for instance to be confident concerning the use of the nominal capital of firms founded at different periods.

This poor legal protection paved the way for strong agency issues, in particular between controlling (often founders) and minority shareholders [START_REF] Hautcoeur | Asymétries d'Information, Coûts de Mandat et Financement des Entreprises Françaises (1890-1936)[END_REF] 15 . These agency problems could be extensively expressed because firms were looking for outside capital at this time of movement from family-business type capitalism to a more dispersed model [START_REF] Cheffins | Corporate Ownership and Control: British Business Transformed[END_REF]. An increasing number of minority shareholders thus had to be considered, but despite the progressive inclusion of external investors, separation of ownership and control was not achieved fully by 1914 [START_REF] Cheffins | Corporate Ownership and Control: British Business Transformed[END_REF], leaving the control of the firm to few large owners. This resulted in still concentrated ownership particularly in France, both at that time [START_REF] Herrigel | Corporate Governance[END_REF] and even later [START_REF] Goyer | The Transformation of Corporate Governance in France[END_REF], reinforcing these strong agency problems. 15 We here consider the agency relationship between controlling and minority shareholders. In such a relationship, controlling shareholders (the agent) can take advantage of their position to extract some private benefits at the expense of minority investors (the principal).

C. 2IR Firms at Maturity

The 2IR did allow companies to generate considerable profits at maturity as revealed by a bird's eye view of the 1929 stock market. At that time, 2IR firms were massively present on the French markets, representing more than 27% of the total market capitalisation. Focusing on the ten largest 1929 2IR firms in terms of market capitalisation (see Appendix 3 for a detailed list), the most represented sectors of the 2IR were chemical products and electricity.

This provides strong support for the importance of these sectors in terms of expected future profits for 1907 investors.

Importantly, the fact that 2IR firms did not clearly access favourable financial conditions in 1907 may not be inconsistent with high valuation in 1929 markets because these firms could have funded their expansion without stock markets using retained earnings or private funds.

For instance, the three largest market capitalisations in 1929 (Saint-Gobain, Produits chimiques et électro-métallurgiques Alais, Froges et Camargue, and Etablissements Kuhlmann) experienced long and gradual development after their formal foundation, innovating and ultimately specialising in sectors of the 2 nd IR (chemical products and aluminium). However, for most of their growth, it seems that they developed without a critical support from Paris stock markets.

Another case is Air Liquide's initial financing which has been studied in depth [START_REF] Petit-Konczyk | Le Financement d'une Start-Up : L'Air Liquide, 1898 -1913[END_REF]. The firm initially relied on several engineers involved in the project and later on two banks to finance rapid expansion: it was established in Belgium and Italy by 1906, and in Japan by 1907 before its listing on the Coulisse in 1908, and expanded to Canada and Asia before being listed on the official market. Even after this listing, the initial investors continued subscribing to the new issues for several years.

III. Data Collection and Descriptive Statistics

A. Sources and Variables

Our hand-collected database details a large set of characteristics for the firms listed on the Half of the firms in our sample display their balance sheets, with their assets and liabilities and how they are broken down. This allowed us to directly extract their book value (given by the amount of their assets), which we used to calculate the Tobin's Q. Another item we had access to is firms' statutes: for most (if not all) of them, the corporate purpose is detailed (under the "Objet" field). This allowed us to precisely determine what type of activities firms were involved in, in which factories, where, etc. In these yearbooks, firms are classified in a given industry. The Parquet and Coulisse yearbooks do not use exactly the same typology 16 Profits amounts have been collected in later yearbooks that provided historical accounts.

with regards to sectors, but they are in fact quite similar 17 . We could then divide our entire sample of firms between nine large industries: bank and insurance, railways, other carriages, coal, gold mines, other mines, the metal industry, utilities (water, gas and electricity), and

other industries 18 .
Our variable of interest is a dummy for firms that operate in sectors of the 2 nd IR namely: the electricity industry (in both production and distribution), telephone and telegraph, cinema, photography, petroleum, the car industry, tramway construction and exploitation, chemistry (including fertilisers, phosphates, explosives, etc.), aluminium and bauxite extraction, rubber production, and other new materials production (such as cement and linoleum). This classification is built on [START_REF] Gordon | S. Long-Term Productivity Growth[END_REF] definition of the 2 nd IR. 19 It is worth noting that investors of the time were aware of these new industries. For instance, electricity was glorified in a Palace of Electricity during the Paris Exposition Universelle in 1900. Non-reported Google Ngrams of the key words (in French) of the 2IR such as "moteur", "électricité", "aluminium", "pétrole" show that these activities were on a growing trend and already discussed in the publications of that time, demonstrating clear public interest. Additionally, the use of a dummy variable to identify these firms is not more 17 The Parquet yearbook gathers firms according to fifteen different industries: insurance, banks, canals, railways and tramways, docks and water, electricity, spinning, gas, forges and foundries, collieries, metal mines, chemical products (phosphate, fertilisers, and others), ports, carriages, and other firms. The Coulisse yearbook distinguishes eleven industries, namely insurance, banks and credit institutions, railways, tramways and carriages, car and related industries, utilities (gas, electricity, and water), collieries, the metal industry, gold mines, other mines, and other firms. For greater convenience and higher visibility (fifteen industries is too large a number especially when some of them include only a few companies), we aggregated them into the nine different sectors. 18 The "Other industries" group gathers many different types of firms, which are too few to constitute a single industry on their own: newspapers, restaurants, cinema, rubber plantations, stores, museums, cement, spinning, etc. 19 Robert [START_REF] Gordon | S. Long-Term Productivity Growth[END_REF] broadly distinguishes the "group of four" major innovations in the pre-WWI period: (1) electricity, (2) internal combustion engine, (3) petroleum and all chemical processes (plastics, pharmaceuticals and other chemical products), and (4) entertainment and communication innovations (telephone and telegraph, cinema, etc.).

simplistic than the classifications used today to compose new-tech stock indices. Such an approach is as relevant for investors of the time as it is for current ones.

We must note that each firm is classified, on the one hand, in one of the nine large industries and, on the other, as a 2IR firm or not. For instance, a carmaker is characterised by a 1 in the metal industry category, and also a 1 in the 2IR series, whereas a steel producer receives a 1

for the metal industry category, and a 0 in the 2IR dummy.

Overall, among the 1,000 companies listed on the Paris markets in 1907, the 231 firms we have identified as 2IR firms represented about 23 % (8.73% of total market capitalisation).

These figures can be compared with what is currently observed on the French market. Only 489 firms are listed today in France20 . Among these 489 firms in modern-day France, about 72 can be classified as innovative firms, thus less than 15%21 .

The previously mentioned sources also allowed us to compute the usual financial variables such as profitability and beta (see details in Appendix 1).We additionally controlled for detailed governance features relevant for the time (board size, board member financial implication, number of stocks for one vote, number of stocks to be part of general assemblies, maximum votes per shareholder) along with agency costs proxied by the distance between Paris and successively firm headquarter and main activities location [START_REF] Bonhoure | Active versus Speculative Monitoring: Evidence from pre-WWI Paris-Listed Firms[END_REF]. Please find more explanation about these variables in Appendix 1.

B. Descriptive Statistics

Here, we describe Tobin's Q and dividend yield characteristics by industry cluster. Tobin's Q is rather low especially for banks and utilities (data are not available for most railways).

Mining and other industries are the only activities exhibiting a ratio above 1; mining of the time was an activity enjoying strong productivity gains, and the "other industries" group includes many 2IR activities such as cinema or chemical products. Regarding the dividend yield, the highest averages are for railways and mines. Sectors that encompass most of the 2IR firms (utilities, metal industry, other industries) display moderate levels of dividend yield compared with the 2% level of other carriages and with the 9% level of other mines. A first approach to our question is shown in Table 2, providing descriptive statistics of Tobin's Q and dividend yield distinguishing 2IR firms from the others. 2IR firms enjoy an average higher Tobin's Q (significant at a 5% level) and a lower (non-significant) dividend yield, which might indicate financial support to these firms, as expected by the proponents of a causal effect of finance on growth. The next section investigates these relationships more deeply; the analysis confirms this first view. Note: *** Significant at the 1 percent level, ** Significant at the 5 percent level and * Significant at the 10 percent level.

IV. Was a Valuation Premium Provided to 2 nd -IR Firms?

We focus on two measures of valuation (both being a function of firm stock price), Tobin's Q and dividend yield, to test whether 2IR firms enjoyed a valuation premium. Firstly, we studied firm Tobin's Q because a high Tobin's Q is expected, ceteris paribus, for 2IR firms that are likely to have higher growth opportunities 22 . We also studied the dividend yield, as the yield required today by investors should be lower for firms that are expected to generate future high growth of paid dividends.

Formally, we ran the following type of regression:

Valuation indicator = α + β * 2IR + γ * controls (1)
with the Valuation indicator variable being successively Tobin's Q and dividend yield, and the controls part a set of control variables including financial variables (including asset value, beta, profitability, and a measure of liquidity), governance rules, and industry fixed effects (Table 3). Our variable of interest is 2IR, a dummy taking value 1 for 2 nd -IR firms.

The 2IR dummy has a positive impact on Tobin's Q (column 1); this effect is significant at the 1% level. Consistent with the view of finance supporting innovative firms, financial markets provided financial support for 2IR firms. Additionally, we ran a regression excluding variables for which we have a limited number of observations (accounting variables) to provide a specification with more observations (column 2). The positive and significant effect was confirmed. However, this significance does not hold when looking at the impact of the 2IR dummy on the dividend yield. Furthermore, the R² is equal or close to 0 23 . These observations are made using an exhaustive database but the lack of data leads to a lower number of observations; 258 and 206 observations for the Tobin's Q and dividend yield, respectively. Indeed, we need both stock price and book value to be able to compute the Tobin's Q and both stock price and dividend to compute the dividend yield; we do not consider the lack of information on dividend as a null one because several firms explicitly display a dividend equal to 0. Additionally, accounting variables are even more infrequent leading to the exclusion of more firms, and thus to a number of observations even smaller in columns 1 and 3 when we need these variables.

These results are obtained using extensive controls for corporate governance rules. Indeed, one could expect that 2IR firms used internal governance mechanisms aimed at reinforcing board monitoring and small shareholder voting power as a solution to reduce information asymmetries and thus to obtain better valuations. We first expect that Board size would be correlated with better valuation as the larger the board, the more able it is to monitor firm insiders. Secondly, the more shares board members are required to hold (Board implication), the more aligned their interests will be with other shareholders, and the more protected these other shareholders will then be. Regarding voting rules, a low level of Maximum votes for one shareholder (i.e. lower cap of voting rights) may reassure minority shareholders that the largest shareholders will not gain control of the firm and impose their own views at their expense [START_REF] Cheffins | Corporate Ownership and Control: British Business Transformed[END_REF]. These minority investors may be able to more efficiently exert their "right to say" with a lower minimum ownership threshold (namely a lower number of Stock for one vote), while a lower minimum number of shares required to vote at general assemblies (Stock for GM) would enable them to be more part of the decision-making process [START_REF] Enriques | Corporate Governance Reforms in Continental Europe[END_REF]. Despite descriptive statistics consistent with the usual financial hypotheses (see in Appendix 1), these governance characteristics do not seem to influence valuation premium. Indeed, none of them are significant in explaining the Tobin's Q and the dividend yield 24 .

Regarding other control variables, very few of them significantly impact the dependent variables. Profitability is positively associated with the Tobin's Q, suggesting that a higher current level of profits may also be related to future growth opportunities. Considering dividend yield, the distance between Paris and firm activities has the most prevalent effect on it, which is consistent with [START_REF] Bonhoure | Active versus Speculative Monitoring: Evidence from pre-WWI Paris-Listed Firms[END_REF]. Note: Heteroskedasticity-robust standard errors are reported in parentheses. *** Significant at the 1 percent level, ** Significant at the 5 percent level and * Significant at the 10 percent level.

V. Robustness Analyses

A. An Alternative Measure of Risk

Risk is a crucial factor for innovative firms but the beta used in the previous tests may not be the appropriate measure of risk. Indeed, to use beta as the correct risk measure implies accepting the idea that investors hold a market portfolio and look for any stock allowing them to diversify their main investment and to avoid too strong a correlation with the market risk.

In a single asset world, risk is better captured by the standard deviation of firm stock returns.

To take this last point into account, we switch our risk measure from the beta to the standard deviation of returns. Again, the results are in line with what has already been provided through our main specifications (Table 4: we have only reproduced detailed results for our variable of interest): while being a 2IR firm did yield at the time a significantly higher Tobin's Q, this meant nothing in terms of dividend yield. A last point to note is that, similarly to the beta, the new risk measure is non-significant. 

B. A More Restrictive Definition of the 2IR Firms

We then tested the robustness of our results to an alternative sample built according to a more restrictive definition of what a 2IR firm is. Importantly, some firms combined businesses of both the 2 nd IR and prior industries; typical examples include "electrical" firms that also operated in the gas sector, or tramway companies involved in the railway business (which rather come from the 1 st IR). We included them in the 2IR measure. However, for this reason, our classification of 2IR firms could be viewed as too broad. Another reason for this is that tramway companies may also be regarded as too similar to the railway business (as the distinction between tramways and electrical trains was unclear at the time) to be accounted for as pure 2IR firms. Similarly, for firms distributing electricity (without producing it), their assimilation with other 2IR firms, while they are not involved in any manufacturing activity, might be considered spurious.

Consequently, we propose an alternative dummy variable, core-2IR, including a more restrictive set of firms involved in the 2 nd IR: firms that (i) operate only in the 2 nd -IR sectors, and (ii) are involved in a production process (thus excluding firms that only sell goods and services but do not produce them). One must note that the high precision of our sources (both yearbooks) allowed us to determine whether firms were involved in production and distribution or only in distribution (notably for the electricity and gas sectors). Appendix 2

shows the list of firms classified in our 2IR and core-2IR dummy variables. These core-2 nd IR firms represented 3.60% of the total market capitalisation (versus 8.73 % for the previous 2IR dummy).

Using this more restrictive dummy, we ran our main specifications. Results (Table 5) are again similar to what we provide in the main tests. The coefficients when explaining Tobin's Q decrease slightly, suggesting that this core-2IR sample does not allow us to capture firms enjoying higher Tobin's Q. 

C. Domestic Sample

As another robustness check, we ran the same tests as above but on the domestic sample only, namely on firms whose head office was located in France and its colonial empire. As a consequence, we rely on a reduced number of observations. Indeed, national regulations (La [START_REF] Porta | Investor Protection and Corporate Governance[END_REF] or domestic bias [START_REF] Coval | Home Bias at Home: Local Equity Preference in Domestic Portfolios[END_REF] could affect the valorisations we observe, and even the relationship with investors.

Results (Table 6) confirm our previous findings. The 2IR dummy still has a positive and significant impact on the Tobin's Q, while it does not on the dividend yield despite a rise of the R². 

VI. Conclusion

Focusing on the 2 nd IR in France and on the Paris stock exchanges in 1907, we add further insights to the long-standing debate over the relationship between finance and growth. We have provided mixed support for the view that finance (stock markets in our setting) did cause growth by providing 2IR firms with favourable financial conditions when they needed funds.

More specifically, we show that firms that operated in the sectors of the 2 nd IR did benefit from a valuation premium on the Paris markets, as modelled by the Tobin's Q. However, our results are not confirmed on the dividend yield.

These results are obtained on an exhaustive database of the firms listed on the Paris markets at the beginning of the 20 th century and controlling for a large set of variables. In particular, we control for the specific governance rules these innovative companies could have adopted to reduce information asymmetries.

SD of returnsi

Standard deviation of stock returns

Calculated as the standard deviation of the 12 monthly returns of stock i

Board sizei

Number of board members

Number of board members of firm i in 1907

Board implicationi

Board involvement into the firm capital

Calculated as the ratio of the minimum number of shares of firm i that board members have to hold over the total number of shares of firm i

Max votesi

Maximum votes a shareholder can have

Calculated as the ratio of the maximum votes (expressed as the corresponding number of shares) a shareholder of firm i can have over the total number of shares of firm i

Stocks for one votei

Number of stocks necesary to get one vote

Calculated as the ratio of the number of shares of firm i necesary for one vote over the total number of shares of firm i

Stocks for GMi

Number of stocks to participate in the firm GMs Calculated as the ratio of the minimum number of shares necesary to participate in firm i's General Assemblies (GMs) over the total number of shares of firm i

Industryi

Industry fixedeffects

Dummy variables for nine industries: bank and insurance, railways (and tramways), other carriages, coal, gold mines, other mines, metal industry, utilities (water gas and electricity), other industries Financial characteristics:

We provide here the descriptive statistics for some important control variables we use (namely firm risk, measured by its beta, and liquidity) as well as for alternative measures we implement in the robustness section (Table 7). These statistics are also provided for 2IR and non-2IR firms separately (Table 8). Among these financial characteristics, liquidity was more difficult to measure. The traditional way (using traded volumes) was not suitable because data have never been reported for the French markets;

neither was the bid-ask spread, sometimes used as a proxy for volumes. As a rough proxy for liquidity, we used the "zero-return" observation which is the proportion of the monthly returns equal to 0, meaning no change in the stock price compared with the last-month, and thus, most of the time, the absence of transactions.

Distance variables:

We control for agency costs, proxied by the distance between investors and companies (in particular their managers). It has been suggested in the literature that asymmetry of information, and thus agency issues, increase with the distance between the principal and the agent of a firm [START_REF] Bonhoure | Active versus Speculative Monitoring: Evidence from pre-WWI Paris-Listed Firms[END_REF][START_REF] John | Does Geography Matter? Firm Location and Corporate Payout Policy[END_REF]; the point is that a similar firm far from its shareholders would be costlier to monitor. Since this increase in agency issues is detrimental to shareholders, it should negatively affect stock prices (and Tobin's Q and dividend yield, accordingly).

Specifically, we control for the impact of two types of distances as defined in [START_REF] Bonhoure | Active versus Speculative Monitoring: Evidence from pre-WWI Paris-Listed Firms[END_REF].

Firstly, distact measures the distance between Paris (where most shareholders are considered to be) and the firm's main activities, and thus how severe asymmetry of information between shareholders and

(operational) managers is. Secondly, distHO measures the distance between Paris and the firm's head office, in other words asymmetry of information between shareholders and (decisional) managers.

Governance characteristics:

The governance variables we use are specific to the context and thus require further explanation:

• Board implication: it computes the fact that most statutes in our dataset require board members to hold a minimum number of firm's shares to be part of the board. We measure their implication (assuming that financial incentive matters) by the ratio of this minimum number of required stocks over the total number of firm shares.

• Stocks for one vote: deviations from the current one-share-one-vote rule were very common through several mechanisms, in particular granting one vote for a given number of shares (captured by our Stocks for one vote variable) 25 .

• Max votes: it was also common practice to cap the number of votes a single shareholder may have.

For instance, the total number of votes for one single investor might be limited to a fifth of the capital (in other words to one fifth of total firm votes). The Max votes variable is a measure of this maximum number of votes granted to a single shareholder.

• Stocks for GM: shareholders were required to hold a minimum number of stocks to be able to participate in general assemblies, measure by the Stocks for GM variable.

To help the understanding of these controls we detail here some descriptive statistics. We first distinguish firms according to their industry (Table 9). One striking observation is that banks and insurance companies have, by far, the largest Board size consistent with the view that these activities are difficult to monitor.

We can distinguish three groups in terms of board implication. First, sectors with low dispersion (in other words, all firms across these sectors require a more or less similar minimum number of shares to be held), and with a relatively low median number, include mature ones with potential entry barriers (bank and insurance, coal). Gold mines exhibit remarkably low board implication. Second, a more diverse group (other mines, railways, utilities, and other industries) is characterized by medium to high 25 Another mechanism consisted in granting a number of votes to shareholders depending on their stake (graduated voting rights).

dispersion, which is difficult to explain given the diversity of sectors (both mature and young ones, with both high and low entry barriers, etc.). Third, metal and other carriage industries are characterised by an even higher variation of required board implications, without necessarily presenting a higher median.

Most industries impose relatively low levels of Maximum votes, which may deter the formation of large and controlling block holders. There is one exception to this: gold mines, which, despite the fewer observations display the highest mean and a 100%-median of levels of maximum votes, meaning that at least 50% of gold mines allowed their shareholders to have complete control over them. Here again, the governance of gold mines appears very specific. The Stocks for one vote and

Stocks for GM variables, on their hand, display rather similar characteristics. Now, we turn to the distribution of our corporate governance features according to age quintiles (Table 10). The size of the board increases with the age of the firm, which is not surprising because size and complexity should also increase along with corporate lifetime. The other governance features seem, broadly said, not to be impacted by the age of the firm, providing two insights: the type of governance rules did not evolve over time (one could have suspected different practices in governance rules according to the date of firm creation) and firms did not change their governance rules when becoming older. The only remarkable rule is that the oldest firms seem to favour small investors through a low maximum vote and low numbers of stocks required to be part of the general meeting and to have one vote at the meeting. Finally, we provide the same distribution but following size quintiles (Table 11). Specifically, we measured size by the nominal capital to take into account the "regular" size of each firm. It is consistently observed that the size of the board increases with the size of the firm. It also clearly appears that the implication of board members strongly decreases with the size of the firm. Less in favour of small investors, the number of shares to vote and to be part of the general assemblies clearly decreases with size, meaning that small firms offer lower powers to small investors. This is more consistent with the view of founders or existing shareholders being reluctant to give too much power to external ones. 

  Parquet or on the Coulisse in 1907 (in total almost 1,000 firms). Most data are provided by the yearbooks published for each stock exchange: Annuaire des valeurs admises à la cote officielle (1908 edition for data in 1907) for the Parquet, and Annuaire Desfossés (1909

edition for data in 1907) for the Coulisse. We used additional sources for stock prices. The Bulletin de la Cote, de la Compagnie des Agents de Change de Paris provided us with stock prices for the firms listed on the Parquet, while the Cote Desfossés and the Cote du Marché des Banquiers contain stock prices for firms listed on the Coulisse. Finally, besides providing us with several of the above sources, the DFIH Equipex (Data for Financial History Equipment of Excellence) has recently set up a website that we used to collect additional data especially on profit amounts. 16

Table 1 : Tobin's Q and dividend yield per sector

 1 

		Mean	Median	Maximum	Minimum	Standard Deviation	Number of observations
	Tobin's Q						
	Bank and insurance	0.38	0.35	5.82	0.03	0.25	
	Railways	0.15	0.13	0.28	0.05	0.12	3
	Other carriages	0.70	0.68	1.52	0.12	0.42	
	Coal	0.80	0.60	1.89	0.04	0.52	
	Gold mines	1.09	0.93	3.86	0.12	0.76	
	Other mines	1.41	1.29	5.82	0.08	1.01	
	Metal industry	0.85	0.84	2.12	0.08	0.48	
	Utilities	0.42	0.39	1.43	0.04	0.35	
	Other industries	1.02	0.75	4.61	0.01	0.77	
	Dividend yield (in %)						
	Bank and insurance	4.28	4.48	9.36	0.00	1.94	
	Railways	5.00	2.11	21.43	0.00	8.32	6
	Other carriages	2.04	1.72	5.63	0.00	2.21	
	Coal	3.05	3.94	9.17	0.00	2.92	
	Gold mines	5.99	0.00	71.43	0.00	11.25	
	Other mines	9.15	3.50	252.66	0.00	36.46	
	Metal industry	3.77	4.24	7.07	0.00	2.22	
	Utilities	4.16	4.74	6.54	0.00	2.00	
	Other industries	4.56	5.24	11.25	0.00	2.73	

Table 2 : Tobin's Q and dividend yield across 2IR/non-2IR firms

 2 

		Mean	Median	Maximum	Minimum	Standard Deviation	Number of observations
	Tobin's Q						
	2IR	1.04	0.80	4.61	0.04	0.86	74
	Other firms	0.88	0.66	5.82	0.01	0.74	321
	Diff. in means	0.164**					
	Dividend yield (in %)						
	2IR	3.68	4.71	8.72	0.00	2.55	60
	Other firms	5.50	4.16	252.66	0.00	16.89	256
	Diff. in means	-1.81					

Table 3 : Did 2 nd -IR firms benefit from a premium?

 3 

			Dependent variable	
		Tobin's Q	Dividend yield
		(1)	(2)	(3)	(4)
	2IR	0.4279***	0.3941***	-0.0086	-0.0043
		(0.1603)	(0.1323)	(0.0589)	(0.0409)
	Age	0.0029	0.0035	0.0008	0.0011
		(0.0036)	(0.0032)	(0.0014)	(0.0009)
	Assets			0.0001	
				(0.0003)	
	Beta	-0.0096	-0.0208	0.0002	-0.0009
		(0.0160)	(0.0135)	(0.0055)	(0.0042)
	Change in profits	0.0015		-0.0007	
		(0.0051)		(0.0017)	
	Coulisse	0.3222	0.2169	-0.0199	0.0059
		(0.2657)	(0.2436)	(0.1384)	(0.0337)
	Distact	-0.0163	-0.0186	0.0239***	0.0189***
		(0.0241)	(0.0196)	(0.0089)	(0.0067)
	DistHO	0.0338	0.0576**	-0.0219	-0.0269**
		(0.0333)	(0.0280)	(0.0158)	(0.0110)
	Foreign	-0.0569	-0.1304	0.0321	0.0478
		(0.1361)	(0.1187)	(0.0549)	(0.0389)
	Liquidity	-0.3003	-0.2496	-0.0516	-0.0666
		(0.1903)	(0.1589)	(0.0820)	(0.0558)
	Nominal capital	-0.0010	-0.0007		
		(0.0015)	(0.0015)		
	Profitability	0.2168***		0.0473	
		(0.0561)		(0.0457)	
	Board size	0.0240	0.0033	-0.0079	-0.0055
		0.0162	(0.0150)	(0.0069)	(0.0045)
	Board implication	13.570	9.7860	-0.9797	-0.7033
		(18.550)	(14.120)	(7.1630)	(5.5510)
	Max votes	-0.0869	-0.0268	0.0715	0.0436
		0.1194	(0.1033)	(0.0499)	(0.0327)
	Stocks for one vote	362.20	-357.90	-50.410	28.700
		(1634.0)	(338.70)	(571.50)	(179.40)
	Stocks for GM	-383.00	330.30	48.900	-26.020

Table 4 : Did 2 nd -IR firms benefit from a premium? (alternative measure of risk)

 4 

		Dependent variable		
	Tobin's Q		Dividend yield	
	(1)	(2)	(5)	(6)

Note: Heteroskedasticity-robust standard errors are reported in parentheses. *** Significant at the 1 percent level, ** Significant at the 5 percent level and * Significant at the 10 percent level.

Table 5 : Did 2 nd -IR firms benefit from a premium? (more restrictive 2IR set)

 5 

		Dependent variable	
	Tobin's Q		Dividend yield
	(1)	(2)	(3)	(4)

Table 6 : Did 2 nd -IR firms benefit from a premium? (domestic sample)

 6 

		Dependent variable	
	Tobin's Q		Dividend yield
	(1)	(2)	(3)	(4)

Table 7 : Beta, standard deviation of returns, and liquidity

 7 

		Mean	Median	Maximum	Minimum	Standard Deviation	Number of observations
	Beta	0.83	0.49	44.18	-23.69	2.24	671
	SD of returns	7.53%	4.62%	356.63%	0.00%	18.44%	662
	Liquidity	25.69%	16.67%	100.00%	0.00%	29.25%	662

Table 8 : Beta, standard deviation of returns, and liquidity across 2IR/non-2IR firms

 8 

		Mean	Median	Maximum	Minimum	Standard Deviation	Number of observations
	Beta						
	2IR	0.89	0.42	6.70	-2.88	1.50	154
	Other firms	0.82	0.52	44.18	-23.69	2.42	517
	SD of returns						
	2IR	6.59%	4.17%	40.80%	0.00%	6.48%	153
	Other firms	7.81%	4.71%	356.63%	0.00%	20.72%	509
	Liquidity						
	2IR	24.34%	10.00%	100.00%	0.00%	28.85%	153
	Other firms	26.10%	16.67%	100.00%	0.00%	29.39%	509

Table 9 : Governance characteristics per sector

 9 

		Mean	Median Maximum Minimum	Standard Deviation	Number of observations
	Board size						
	Bank and insurance	10.13	9.00	30	3	4.00	135
	Railways	8.98	7.00	26	3	5.64	101
	Other carriages	7.98	7.00	32	1	5.24	
	Coal	7.56	7.00	18	3	2.95	
	Gold mines	6.36	6.00	12	3	1.97	
	Other mines	6.66	6.00	16	3	2.47	118
	Metal industry	7.67	7.00	20	2	3.29	
	Utilities	7.65	7.00	16	3	2.89	
	Other industries	6.57	6.00	20	3	3.01	227
	Board implication (in %)						
	Bank and insurance	0.24	0.23	1.25	0.003	0.23	132
	Railways	0.30	0.17	2.50	0.01	0.41	
	Other carriages	0.44	0.25	3.13	0.004	0.58	
	Coal	0.25	0.17	0.78	0.002	0.19	
	Gold mines	0.11	0.05	0.63	0.001	0.14	
	Other mines	0.31	0.23	2.00	0.0001	0.29	103
	Metal industry	0.45	0.27	7.50	0.01	0.86	
	Utilities	0.39	0.21	2.17	0.01	0.42	
	Other industries	0.50	0.35	2.50	0.004	0.47	209
	Max votes (in %)						
	Bank and insurance	35.86	2.50	100.00	0.05	46.33	118
	Railways	44.24	20.00	100.00	0.05	46.09	

Table 10 : Governance characteristics per age quintile

 10 

		Mean	Median Maximum Minimum	Standard Deviation	Number of observations
	Board size					
	0 to 2 years	6.17	6.00	26.00	2.00	2.80
	2 to 9 years	7.39	7.00	17.00	3.00	2.99
	9 to 18 years	7.43	7.00	30.00	3.00	3.44
	18 to 30 years	7.70	7.00	20.00	1.00	3.41
	30 to 107 years	9.80	9.00	32.00	3.00	4.97
	Board implication (in %)					
	0 to 2 years	0.48	0.32	7.50	0.0001	0.71
	2 to 9 years	0.38	0.25	2.17	0.001	0.39
	9 to 18 years	0.34	0.17	2.22	0.002	0.42
	18 to 30 years	0.31	0.21	3.13	0.01	0.38
	30 to 107 years	0.27	0.20	1.25	0.003	0.24
	Max votes (in %)					
	0 to 2 years	54.06	40.00	100.00	0.40	45.70
	2 to 9 years	38.48	16.00	100.00	0.20	41.80
	9 to 18 years	44.21	20.00	100.00	0.33	44.29
	18 to 30 years	37.31	6.25	100.00	0.06	45.71
	30 to 107 years	18.98	1.04	100.00	0.02	37.25
	Stocks for one vote (in %)					
	0 to 2 years	0.11	0.07	0.83	0.0001	0.13
	2 to 9 years	0.11	0.07	1.00	0.0002	0.15
	9 to 18 years	0.12	0.05	1.43	0.0002	0.18
	18 to 30 years	0.09	0.05	1.00	0.0002	0.13
	30 to 107 years	0.08	0.05	0.83	0.0003	0.10
	Stocks for GM (in %)					
	0 to 2 years	0.11	0.07	0.83	0.0001	0.13
	2 to 9 years	0.11	0.07	1.00	0.0002	0.15
	9 to 18 years	0.13	0.05	1.43	0.0002	0.20
	18 to 30 years	0.09	0.05	1.00	0.0001	0.13
	30 to 107 years	0.08	0.05	0.83	0.0002	0.10

Table 11 : Governance characteristics per size quintile

 11 

		Mean	Median Maximum Minimum	Standard Deviation	Number of observations
	Board size					
	0 to 2	5.42	5.00	13.00	1.00	1.99
	2 to 4	6.46	6.00	14.00	3.00	2.13
	4 to 8	7.36	7.00	18.00	3.00	2.79
	8 to 18.85	8.29	8.00	21.00	3.00	2.88
	18.85 to 69,444.44	11.26	10.00	32.00	3.00	5.30
	Board implication (in %)					
	0 to 2	0.71	0.50	7.50	0.01	0.74
	2 to 4	0.46	0.34	2.17	0.004	0.40
	4 to 8	0.28	0.21	2.00	0.0001	0.23
	8 to 18.85	0.19	0.17	0.63	0.001	0.13
	18.85 to 69,444.44	0.08	0.07	0.50	0.001	0.07
	Max votes (in %)					
	0 to 2	39.96	13.89	100.00	0.36	43.78
	2 to 4	31.79	10.00	100.00	0.31	40.19
	4 to 8	34.98	8.33	100.00	0.10	43.33
	8 to 18.85	39.65	10.00	100.00	0.02	45.71
	18.85 to 69,444.44	45.11	10.00	100.00	0.05	48.18
	Stocks for one vote (in %)					
	0 to 2	0.20	0.13	1.43	0.0003	0.23
	2 to 4	0.13	0.13	0.45	0.001	0.10
	4 to 8	0.08	0.05	0.40	0.0001	0.07
	8 to 18.85	0.05	0.05	0.25	0.0002	0.05
	18.85 to 69,444.44	0.02	0.01	0.20	0.0001	0.03
	Stocks for GM (in %)					
	0 to 2	0.20	0.13	1.43	0.0003	0.23
	2 to 4	0.14	0.13	0.93	0.001	0.12
	4 to 8	0.08	0.05	0.40	0.0001	0.07
	8 to 18.85	0.05	0.04	0.25	0.0002	0.05
	18.85 to 69,444.44	0.02	0.01	0.15	0.0001	0.02
	Note: The size quintiles are expressed in million francs. Specifically, the first quintile is at 2,000,000 francs, the second one at 4,000,000 francs, the
	third at 8,000,000, the fourth at 18,848,580, and the fifth at 69,444,444,444 francs.		
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	Thomson-Houston de la Méditerranée (Compagnie d'Electricité) Entreprise générale d'engrais, de vidanges et produits chimiques, Fresne	WGE OI	P P	Yes Yes	Société Anonyme du Gaz de Villerupt Société Générale des Freins Lipkowski	WGE OI	C C	No Yes
	Télégraphes du Nord & Cie	WGE	P	No	Amiantes de Poschiavo	OM	C	No
	Eclairage, Chauffage et Force Motrice (Société d') Anciennes Maisons Ternois et Guinon (Vidanges, Engrais et Equarrissage)	WGE OI	P P	No Yes	The Canadian General Mining Cy Ltd Société du Caoutchouc par le Latex (Procédés du docteur Lucien Morisse)	OM OI	C C	Yes Yes
	Gaz de Beauvais Société Chimique des Usines du Rhône	WGE OI	P P	No Yes	The Canadian Metal Company Limited Compagnie Française du Lithophone (Société anonyme pour l'exploitation	OM OI	C C	Yes Yes
	Eclairage de Bordeaux (Compagnie générale d') Compagnie Centrale d'Eclairage par le Gaz Lebon et Cie Dynamite Nobel Société Gaz et Eaux The Lagunas Nitrate Company, Limited	WGE WGE OI WGE OI	P P P P P	No No Yes No Yes	Colombia des produits barytiques) The General Phosphate Company Limited De Mello Brazilian Rubber Company Ltd Pétroles de Grosnyi Société Petitcollin	OM OM OI OM OI	C C C C C	Yes Yes Yes Yes Yes
	Gaz pour la France et l'Etranger (Compagnie général du) Compagnie Française d'Eclairage et de Chauffage par le Gaz The Lautaro Nitrate Company, Limited Union Espagnole des Explosifs Compagnie Générale Française et Auto-Transports Continentale d'Eclairage	WGE WGE OI OI WGE OC	P P P P P P	No No Yes Yes No No	Compagnie Française de Pétroles Phosphates Tunisiens Compagnie Générale de Phonographes Cinématographes et Appareils de Précision Société Française d'Etudes et Société des Phonographes et Cinématographes "Lux" d'Exploitation des Phosphates en Société Industrielle de Photographie Tunisie Société anonyme des Plaques,	OM OM OI OI OM OI	C C C C C C	Yes Yes Yes Yes Yes Yes
	Fusion des Gaz Compagnie Générale de Traction	WGE OC	P P	No No	The Spies Petroleum Company Limited J. Jougla Pellicules et Papiers photographiques	OM OI	C C	Yes Yes
	Eclairage par le Gaz d'Huile (Société internationale d') Gaz et Electricité de Marseille Voitures pour le Service des Chemins de Fer (Compagnie générale des)	WGE WGE OC	P P P	No No No	"Steaua Romana" Etoile Roumaine L'Air Liquide Société des Plaques et Papiers Fils Photographiques A. Lumière et ses	OM OI OI	C C C	Yes Yes Yes
	Gaz et Electricité de Melun Gaz de Mulhouse Automobiles Mors	WGE WGE MI	P P P	No No Yes	La Bellignite Compagnie d'Electro-Chimie de Bozel Société des Produits Chimiques de Marseille-L'Estaque	OI OI OI	C C C	Yes Yes Yes
	Gaz du Nord et de l'Est (Société des usines à) Société des Ciments Français et des Portland de Boulogne-sur-Mer	WGE OI	P P	No Yes	British South African Explosives Company Société Anonyme des Produits chimiques et Huileries d'Odessa	OI OI	C C	Yes Yes
	Gaz de Paris	WGE	P	No	Le Camphre Société de Produits Electro-	OI	C	Yes
	Union des Gaz Ciments de Laitier de Donjeux Eclairage des Villes et Fabrication des Compteurs et Appareils Divers	WGE OI WGE	P P P	No Yes No	Fabrique Rouennaise de Cellulose Chimiques et Métallurgiques des Pyrénées Société des Ciments de Domme Société	OI OI OI	C C C	Yes No Yes
	Compagnie Générale (Belge) pour l'Eclairage et le Chauffage par le Gaz Ciments Portland du Boulonnais	WGE OI	P P	No Yes	Cinéma-Exploitation	OI	C	Yes
	Compagnie Madrilène d'Eclairage et de Chauffage par le Gaz	WGE	P	No	Société Générale des Cinématographes "Eclipse"	OI	C	Yes
	Société Italienne pour le Gaz (Gaz de Turin)	WGE	P	No	Compagnie des Cinéma-Halls	OI	C	Yes
	Phosphates du Dyr Electricité de Varsovie Phosphates et Chemins de Fer de Gafsa Forces Motrices du Rhône (Société Lyonnaise des) Société Centrale de Dynamite Accumulateurs Electriques "Union" (Compagnie Française des) Société Générale de Dynamite et de Produits Chimiques Société d'Applications Industrielles (Compagnie d'entreprises électriques) Etablissements Malétra (Société anonyme de produits chimiques) Glaces et Produits Chimiques de Saint-	OI WGE OI WGE OI WGE OI WGE OI	P P P P P P P P P	Yes No Yes No Yes Yes Yes Yes Yes	Société Anonyme Omnia (Cinéma Montmartre et Extensions) Compagnie des Eaux minérales de Pougues et autres Compagnie des Cinématographes Théophile Pathé Compagnie Générale des Eaux Minérales de Royat The Colombian India Rubber Exploration Cy Ltd Société des Eaux Minérales de Thonon-les-Bains Société générale pour la Fabrication de la Dynamite (Dynamite Française) Société Générale de Forces Motrices et d'Eclairage de la Ville de Grenoble Société Générale des Engrais organiques	WGE OI WGE OI WGE OI WGE OI WGE OI	C C C C C C C C C C	Yes No Yes No Yes No Yes No Yes Yes
	Maison Breguet (Manufactures des) Gobain -Chauny et Cirey	WGE OI	P P	Yes Yes	Société des Forces Motrices de la Haute-Durance Etablissements Bognier et Burnet	WGE OI	C C	Yes Yes
	Société Gramme Matières Colorantes et Produits	WGE	P	Yes	La Française Electrique	WGE	C	Yes
	Travaux d'Eclairage et de Force (Compagnie générale de) A. Poirrier et G. Dalsace) Chimiques de St-Denis (Etablissements	WGE OI	P P	Yes Yes	Société Anonyme Ottomane du Gaz de Beyrouth Etablissements Gaumont	WGE OI	C C	No Yes
	Le Triphasé L'Union Electrique Procédés Thomson-Houston (Compagnie française pour l'Exploitation des) Matières Plastiques (Société générale pour la fabrication des) L'Oyonnithe	WGE WGE WGE OI OI	P P P P P	Yes No Yes Yes Yes	Gaz Franco-Belge, R. Lesage et Cie Compagnies réunies Gaz et Electricité Etablissements Hutchinson (Compagnie Nationale du Caoutchouc Simple) Société du Gaz de Maubeuge et Société des Etablissements Keller-extensions Leleux pour les Alliages électro-	WGE WGE OI WGE OI	C C C C C	No No Yes No Yes
	Cables Télégraphiques (Compagnie française des) Produits Chimiques et d'Explosifs	WGE OI	P P	No Yes	Compagnie hellénique d'électricité, système Thomson-Houston thermiques Société des Etablissements Porcher	WGE OI	C C	No Yes

des Fabriques Russes- Françaises pour la production des articles de Caoutchouc, de Gutta- percha et de Télégraphie, sous la raison "Prowodnik"

  

						OI	C	Yes
	Ciments Portland Artificiels de l'Indo-Chine	OI	P	Yes	Raffinerie François	OI	C	No

Compteurs et Matériel d'Usines à Gaz (Compagnie pour la fabrication des)

  

		OI	P	No	Compagnie des Sucreries de Porto-Rico	OI	C	No
	Société des Glacières de Paris	OI	P	No	Société Générale des Sucreries et Raffineries en Roumanie	OI	C	No
	le Gaz (Système Auer) Société Française d'Incandescence par	OI	P	No	Société			

Sud-Russe pour la Fabrication et la Vente de la Soude et d'autres Produits Chimiques

  

	GM	Gold mines						
	OM	Other mines						
	MI	Metal industry						
	WGE Water, gas, and electricity (namely utilities)			
	OI	Other industries						
	SE** stands for the stock exchange the firm is listed on:			
	P	Parquet						
	C	Coulisse						
							OI	C	Yes
	Compagnie Industrielle des Pétroles	OI	P	Yes	Société des Plantations de Caoutchouc de Tapanoelie	OI	C	Yes
						Unione Italiana fra consumatori e		
	Procédés Raoul Pictet	OI	P	No	fabbricanti di concimi e Prodotti	OI	C	Yes
						chimici		
	Raffinerie et Sucrerie Say	OI	P	No			
	Classification:						
	Ind* stands for the industry the firm is part of:			
	BI	Bank and insurance						
	R	Railways (and tramways)					
	OC	Other carriages						
	C	Coal						

Investors do not value (and thus do not incorporate into stock prices) information that is difficult for them to know about and understand. Information about innovation expenses, new technologies, etc are typical examples of what investors may have difficulty processing.

This macroeconomic situation is reflected in the interest rates. From a maximum of about 4%, the rate on the main French state bond, the Rente 3%, declined gradually to 2.90%, reached at the end of the stagnation period in 1897. An upward trend started with the growth period, with this trend accelerating after 1910.

This fall in the number of listed firms over the 20 th century has already been observed on other markets[START_REF] Annaert | Are Blue Chip Stock Market Indices Good Proxies for All-Shares Market Indices? The Case of the Brussels Stock Exchange 1833-2005[END_REF].

Specifically, 489 are present on the CAC All Shares index displayed by Euronext (see https://www.euronext.com/products/indices/QS0010989141-XPAR/market-information). Among these 489 companies, we considered those included in the "Technology" and "Telecom" sectors as innovative.

Formally, Tobin's Q (which is the ratio of firm market value to its asset value) stands for corporate investment or growth opportunities: firms with Tobin's Q lower than 1 usually have fewer investment opportunities, while those whose Tobin's Q is higher than 1 have more growth opportunities.

This very low R 2 , not rare in financial studies, may be due to the fact that the dividend yield captures other issues in addition to investment aspects (see the literature that studies possible explanations of why firms pay dividends). Moreover, it appears that foreign firms were sensitive to different factors because the R² strongly rises when focusing on domestic sample (see Table6).

In a non-reported investigation, we actually did not observe that 2IR firms exhibited statistically different governance from other firms.