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We reveal the non-separation of ownership and control for multiple blockholders in the French insider governance system. We show that overlapping directorships of large listed corporations are explained by their ownership connections. Both large and small stakes, from 20% to 1% of cash-flow rights or voting rights, have high explanatory power. Some shareholdings are control rather than monitoring related. We provide evidence also that cross-ownership allows CEOs to entrench themselves. Finally, we demonstrate that causality goes from ownership to interlocking directorates, for both unilateral stakes and cross-shareholdings.

Introduction

In most countries, 10% to 20% of the voting rights in a typical listed company are held by the main shareholder (La [START_REF] Porta | Corporate Ownership Around the World[END_REF][START_REF] Claessens | The separation of ownership and control in East Asian Corporations[END_REF]Barca and Becht, 2001;[START_REF] Faccio | The ultimate ownership of Western European corporations[END_REF][START_REF] Laeven | Complex Ownership Structures and Corporate Valuations[END_REF][START_REF] Holderness | The Myth of Diffuse Ownership in the United States[END_REF][START_REF] Carney | Changes to the ownership and control of East Asian corporations between 1996 and 2008: The primacy of politics[END_REF]. This leading owner "controls" (in the understanding in [START_REF] Berle | The modern corporation and private property[END_REF][START_REF] Hart | Firms, Contracts, and Financial Structure[END_REF][START_REF] Tirole | The theory of corporate finance[END_REF] the corporation: based on her majority at general meetings due to the confidence or passivity of the other minority shareholders, she can select the directors who then vote for the CEO. The CEO, therefore, can be assumed to represent the main shareholder. Nevertheless, La Porta, Lopez-de-Silanes, and Shleifer (1999, p. 496) acknowledge that, among the largest firms the percentage of equity needed to actually control them is lower than the conventional threshold of 20% or 10% of cash-flow rights (CFR) or voting rights (VR). For this reason, some authors (e.g. [START_REF] Shleifer | Large Shareholders and Corporate Control[END_REF]Barca and Becht, 2001) refer to blockholders with at least 5% shareholdings. According to [START_REF] Zwiebel | Block investment and partial benefits of corporate control[END_REF] a threshold of 1% is already important because it allows small blockholders to be part of a controlling coalition and to share the partial benefits of control. Thus, although blockholders do not have formal control, i.e. more than 50% of the VR, they can obtain real control, i.e. more than 50% of the votes [START_REF] Tirole | The theory of corporate finance[END_REF]. Therefore, exploring to what extent a multiplicity of minority shareholdings conveys decision-making authority to its respective holders is a crucial question to understand how corporations are controlled by their owners.

The aim of this paper is to assess whether there is separation of ownership and control not only for the largest blockholders but also for multiple small owners of a company. In accordance with control rights theories [START_REF] Tirole | The theory of corporate finance[END_REF]Gibbons, 2005;[START_REF] Hart | Firms, Contracts, and Financial Structure[END_REF], the rela-tion between ownership and control is understood as a relation between ownership and the acquisition of decision rights, i.e., an ability to affect the course of action of a firm through membership of the board of directors. 1 In this respect, our main empirical contribution is to show that separation between ownership and control does not exist even for a large range of small shareholders. We contribute to knowledge on the role of shareholders in the selection of directors, in a context where a better understanding is required, especially in the context of non-Anglo-American firms [START_REF] Adams | The Role of Boards of Directors in Corporate Governance: A Conceptual Framework and Survey[END_REF].

Few studies focus on this specific relationship, 2 while its relevance is suggested by some stylized facts. For instance, La [START_REF] Porta | Corporate Ownership Around the World[END_REF], [START_REF] Claessens | The separation of ownership and control in East Asian Corporations[END_REF] and [START_REF] Faccio | The ultimate ownership of Western European corporations[END_REF] illustrate the non-separation between ownership and control, showing that when the controlling shareholder is a family, then, in at least 60% of the cases they studied, the chairman of the board or the CEO is part of this family. 3 Regarding these univariate statistics our contribution is threefold.

(i) We extend these results by considering ownership between corporations on the one hand, and by considering all members of boards of directors on the other. Companies can be important shareholders in insider governance systems which prevail in developed countries such as Japan, Germany and France. We focus on the entire board because even if directors are separated from management they have a say in CEO selection and all other board decisions. (ii) We do not use an ad hoc legal criterion of CFR or VR to postulate control. Rather, we test a range of thresholds from 1% to 20%, that allow a shareholder to obtain a seat on the board, and thereby to take part in board decisions.

(iii) By analyzing various thresholds, we are able to consider control rights obtained by multiple shareowners of a corporation and not only by the first or the second one. Let us examine these three points to present our methodological contribution before reviewing the literature and formulating our empirical propositions.

First, we want to assess whether the non-separation of ownership and control applies to various types of shareholders or only for the largest ones. Therefore, we need to determine the strength of the correlation between ownership structure and board structure.

The main difficulty is to identify whose interests are represented by the members of the board of directors. The methodology we propose is in two steps: we first consider that public companies use their directors as delegates to other companies' boards. Hence, overlapping directorates reflect controlling or monitoring ties between corporations, and we can focus on their correlation with ownership connections among the same set of companies to assess the relationship between ownership and control for a large number of shareholders. This requires estimating the correlation between two networks: a set of shareholding ties among listed companies and the web of overlapping directors of these same corporations. More precisely, we build a corporate-pair dataset that allows us to analyze the various connections of components of a dyad (i.e. a pair of companies) with all the other companies in the sample. This dyadic framework 4 is appropriate to explore multiple capital thresholds reflecting a large range of shareholdings. Indeed, this method has the great advantage of allowing estimation of the correlation between ownership con-nections and board ties for a multiplicity of blockholders. To our knowledge, this study is the first to evaluate the relationship between these financial and human networks. This approach is particularly relevant for insider governance systems 5 distinguished by the existence of multiple blockholdings by other financial and non-financial companies (see e.g. [START_REF] Jenkinson | The role of hostile stakes in German corporate governance[END_REF], and Franks and Mayer, 2001, for Germany, and Franks, Mayer, and Miyajima, 2012, for Japan). We collect data from several sources to obtain reliable information on board structures and ultimate ownership structures of large French corporations. The rationale for using French data is the complexity and the density of the web of shareholdings among French corporations as a result of the waves of privatization that occurred since the 1980s. The declining government ownership in the main French companies was replaced in the 1990s by multiple core shareholdings between corporations (the so-called noyaux durs, [START_REF] Morin | A Transformation in the French Model of Shareholding and Management[END_REF]. Therefore, we can use these specific French connections to measure the correlation between multiple ownership ties and overlapping directors among firms. Like other shareowners, corporations vote for directors based on their voting rights. Our focus on ownership among French companies is an illustration of the general voting power associated with shareholding. Similar tests should be conducted on other countries with insider governance systems such as Germany and Japan where ownership networks are well-known, 6 or in other financial markets where 5 In an insider governance system, management and board decisions are controlled by blockholders, while in an outsider governance system market discipline is carried out by outside shareholders through hostile takeovers (see Franks and Mayer, 1990, 1997, 2001;[START_REF] Jenkinson | The role of hostile stakes in German corporate governance[END_REF][START_REF] Bebchuk | The State of Corporate Governance Research[END_REF]. In other words, according to [START_REF] Tirole | The theory of corporate finance[END_REF], management choices are actively monitored by incumbents in insider systems and by entrants in outsider systems. Moreover, family and corporate blockholders enjoy both the public and private benefits of control in insider systems while outside shareholders derive benefits only in the form of financial returns (Franks, Mayer, and Miyajima, 2012).

6 See e.g. Franks andMayer (1997, 2001), [START_REF] Morin | A Transformation in the French Model of Shareholding and Management[END_REF] and [START_REF] Goergen | Recent developments in German corporate governance[END_REF] for France and Germany, and [START_REF] Aoki | Information, Incentives and Bargaining in the Japanese Economy: A Microtheory of the Japanese Economy[END_REF], [START_REF] Berglöf | The governance structure of the Japanese financial keiretsu[END_REF], [START_REF] Morck | Banks and corporate control in Japan[END_REF], Aoki, Jackson, and Miyajima (2007) and Franks, Mayer, and Miyajima (2012) for Japan. See also references related to German governance below in the text.

business groups are widespread. 7 However, France offers the conditions of this "natural experiment" and its ownership networks are rarely studied [START_REF] Morin | A Transformation in the French Model of Shareholding and Management[END_REF] although French corporate governance has been the subject of an increasing number of studies in the financial literature. 8 Next, to consider the multiplicity of shareholdings we collect data on all shareholders for whom we can find information. In our study, the smallest shareowner holds 0.2% of the CFR of a corporation. This allows us to consider a large range of VR and CFR thresholds, from 1% to the generally accepted 20%. The motivations for studying this cut-off range are the effect of market capitalization on the size of shareholdings on the one hand, and the potential existence of controlling coalitions on the other. [START_REF] Sullivan | Manager Wealth Concentration, Ownership Structure, and Risk in Commercial Banks[END_REF] underline that the share of a holding in the portfolio of its owner is a more reliable figure than the percentage of her stake in the ownership structure of the owned firm. 9 Certainly, it reveals the shareowner's true incentives to monitor or control the corporation. This underlines the importance of analyzing multiple thresholds because stakes in large capitalizations -such as the ones of our sample -probably have more weight than stakes in small capitalizations in the portfolios of their holders. Moreover, a small percentage ownership in a company can be influential because the owner contributes to achieving a majority in the election of directors by a coalition of small shareholders.

Finally, in analyzing this range of thresholds this work contributes to the literature on controlling minority shareholders (see [START_REF] Bebchuk | The State of Corporate Governance Research[END_REF], and complex 7 See e.g. [START_REF] Khanna | Business Groups in Emerging Markets: Paragons or Parasites?[END_REF] and [START_REF] Almeida | The structure and formation of business groups: Evidence from Korean chaebols[END_REF] for developing countries and [START_REF] Masulis | Family Business Groups around the World: Financing Advantages, Control Motivations, and Organizational Choices[END_REF] for a worldwide study.

8 For other references on French corporate governance, see [START_REF] Chikh | Acquisitions and CEO power: Evidence from French networks[END_REF]Filbien (2011), Ginglinger, Megginson, and[START_REF] Ginglinger | Employee ownership, board representation, and corporate financial policies[END_REF], [START_REF] Kramarz | Social Networks in the Boardroom[END_REF], [START_REF] Murphy | Corporate Ownership in France: The Importance of History[END_REF], [START_REF] Bloch | Ownership and Voting Power in France[END_REF]), and Franks and Mayer (1997[START_REF] Kaplan | Outside directorships and corporate performance[END_REF].

9 Unfortunately, these kinds of figures are neither available nor exhaustively reconstitutable for the corporations in our sample.

ownership structures and multiple large shareholders (MLS). 10 In particular, we consider owners even if they are not in first or second place in the ownership structure or above the classical threshold of 5% of VR. Whatever the size of a shareholder's stake, it may elect one or more seats on the board by contributing to a shareholder coalition. According to the MLS literature, the motivations are various: multiple shareholders may develop an alliance to collude and share the private benefits of control or they may wish to monitor the incumbent controlling owner [START_REF] Pagano | The choice of ownership structure: agency costs, monitoring, and the decision to go public[END_REF][START_REF] Zwiebel | Block investment and partial benefits of corporate control[END_REF]. In our study, we show that some large and small shareholdings are held with the aim of control rather than for monitoring purposes. This paper is connected with two other strands of the financial literature. The first focuses on the relationship between ownership and board structures, especially among financial and non-financial companies; the second is related to interlocking directorates. First, our work is related to studies examining the relationships between ownership and board structure. This issue is addressed in [START_REF] Denis | Ownership and board structures in publicly traded corporations[END_REF], [START_REF] Mak | Determinants of corporate ownership and board structure: evidence from Singapore[END_REF] and [START_REF] Booth | Boards of directors, ownership, and regulation[END_REF] which show that the proportion of outside board members increases with managerial ownership dispersion in US and Singaporean companies. These correlations are based on aggregate measures of ownership and board structures. However, these aggregations can hide a diversity of interests in managerial ownership -as argued by [START_REF] Demsetz | Ownership structure and corporate performance[END_REF], and in outside directors -as shown by many authors (e.g. [START_REF] Rosenstein | Inside directors, board effectiveness, and shareholder wealth[END_REF][START_REF] Bradbury | Ownership structure, board composition and the adoption of charter takeover procedures[END_REF][START_REF] Singh | Agency costs, ownership structure and corporate governance mechanisms[END_REF][START_REF] Hwang | It pays to have friends[END_REF]Fracassi and Tate, 2012). In this 10 For analytical works see [START_REF] Zwiebel | Block investment and partial benefits of corporate control[END_REF], [START_REF] Pagano | The choice of ownership structure: agency costs, monitoring, and the decision to go public[END_REF], [START_REF] Bebchuk | Stock pyramids, cross-ownership, and dual class equity: the mechanisms and agency costs of separating control from cash-flow rights[END_REF], [START_REF] Bennedsen | The balance of power in closely held corporations[END_REF], [START_REF] Bloch | Multiple Shareholders and Control Contests[END_REF], [START_REF] Gomes | Sharing of Control versus Monitoring as Corporate Governance Mechanisms[END_REF], [START_REF] Dhillon | Corporate Control and Multiple Large Shareholders[END_REF], [START_REF] Edmans | Governance Through Trading and Intervention: A Theory of Multiple Blockholders[END_REF]. For empirical evidence see e.g. [START_REF] Maury | Multiple large shareholders and firm value[END_REF], [START_REF] Laeven | Complex Ownership Structures and Corporate Valuations[END_REF], [START_REF] Attig | Multiple large shareholders, control contests, and implied cost of equity[END_REF] and [START_REF] Attig | The governance role of multiple large shareholders: evidence from the valuation of cash holdings[END_REF].

paper, we provide evidence on the correlation between ownership and board structure on a dyadic not an aggregate basis. This allows us to control in our estimates for the characteristics of the owner and of the corporation in which she has a shareholding. Some studies of ownership and board structure focus on management turnover. For instance, [START_REF] Kaplan | Appointments of outsiders to Japanese boards: Determinants and implications for managers[END_REF] show that in poorly managed Japanese firms corporate shareholders appoint representatives before a top executive change. [START_REF] Köke | The market for corporate control in a bank-based economy: a governance device?[END_REF] finds that, in German firms, management turnover increases after a change in ultimate control, whatever their past performance.11 This evidence suggests that the causality between ownership and control goes from the former to the latter. However, it would seem logical that control ties cause ownership connections because interlocked directors encourage shareholdings between the two firms concerned. We take advantage of the panel structure of our data to address this causality issue.

Our focus on ownership and directorship ties among corporations is also related to studies on this relationship occurring between financial and non-financial companies. [START_REF] Edwards | Corporate Governance in Germany: The Role of Banks and Ownership Concentration[END_REF] and [START_REF] Gorton | Universal banking and the performance of German firms[END_REF] demonstrate that the board structure of German firms is affected by bank shareholdings or by their voting power because they are able to appoint their representatives. Similarly, Franks and Mayer (2001) illustrate the representation of bankers on the boards of firms in which they hold shares or proxy votes while [START_REF] Dittmann | Bankers on the Boards of German Firms: What They Do, What They Are Worth, and Why They Are (Still) There[END_REF] show that in 2000-2005 the sale by a German bank of its holding in a corporation was associated with the removal of its representative from the firm's board. [START_REF] Morck | Banks and corporate control in Japan[END_REF] also provide evidence on this ownership-board structure relationship, among banks and firms in Japan. Even in the US, banks are represented in firms in which they have voting power thanks to their fiduciary activities [START_REF] Santos | The American keiretsu and universal banks: Investing, voting and sitting on nonfinancials' corporate boards[END_REF]. While financial studies tend to focus on the ownership-board link between banks and firms, there is no available evidence on this relationship when it involves other financial firms such as insurance companies, or when it occurs among non-financial corporations which are also typical shareholders in insider governance systems. Our contribution evaluates the intensity of this ownership-board correlation considering all possible relationships between banks, insurance companies, and non-financial companies.

Finally, our work adds to the interlocking directorate literature. A directorate interlock is created between two firms when a director of one of them is also on the board of the other firm: this is the board relationship we explain in this paper. Overlapping directors among corporations have been receiving increased attention in financial studies, alongside consideration of networks in economics [START_REF] Jackson | Social and economic networks[END_REF]. [START_REF] Stuart | Board interlocks and the propensity to be targeted in private equity transactions[END_REF] and [START_REF] Chikh | Acquisitions and CEO power: Evidence from French networks[END_REF] show that interlocking directorates facilitate M&A activities. [START_REF] Cai | Board connections and M&A transactions[END_REF] find that they explain the positive returns to the acquirer. Interlocks also contribute to diffusing board structure characteristics [START_REF] Bouwman | Corporate Governance Propagation through Overlapping Directors[END_REF] or stock option backdating practices [START_REF] Bizjak | Option Backdating and Board Interlocks[END_REF]. [START_REF] Hwang | It pays to have friends[END_REF]Kim (2009), Fich andWhite (2005) and [START_REF] Hallock | Reciprocally Interlocking Boards of Directors and Executive Compensation[END_REF] study the effects of interlocks between CEOs, or between CEOs and directors on CEO pay. [START_REF] Robinson | Network Effects in the Governance of Strategic Alliances[END_REF] and [START_REF] Lindsey | Blurring Firm Boundaries: The Role of Venture Capital in Strategic Alliances[END_REF] assess the impact of director networks and equity networks on strategic alliances. However, while ownership connections are potential determinants of interlocking directorates, there are no financial studies on this issue. [START_REF] Khanna | Synchronicity and firm interlocks in an emerging market[END_REF] and Ferreira and Matos (2012) analyze both interlock and ownership ties, respectively between corporations and between banks and firms, to assess their effect on stock price synchronization or on loan rates, but do not address the causality issue between equity and personal linkages. Our work aims to fill this gap. A paper in the sociology literature by [START_REF] Bohman | Bringing the owners back in: An analysis of a 3-mode interlock network[END_REF] assesses the probability that two firms are interlocked if they have a common shareholder. Our study acknowledges and controls for this effect: when two firms have the same owner, then this owner is likely to appoint the same director to both firms. However, the shareholder can choose different representatives from his own board. Therefore, we can expect that the probability of being interlocked for two companies will be lower if they have a common shareholder than if one of these companies has an equity tie with the other. We find that interlocking directorates are better explained by ownership ties between two corporations than by the number of common shareholders in these two companies.

The above, and questions related to the diversity of control thresholds and the multiplicity of shareholdings among corporations suggest testing the following propositions.

PROPOSITION 1: the most influential determinants of the formation of interlocking directorates are ownership linkages because unique or multiple shareowners are able to influence board selection and appoint directors who will act on their behalf either to control board decisions or to monitor managers and other directors. This means that shareowners principally choose board members because they will represent their interests, and that ownership is not separated from control if it is assumed that directors are able to affect the course of action of a corporation.

Consequently: i) frequency of interlocking directorates should be more strongly correlated with ownership linkages than with any other factor such as directors' skills, board size, ownership concentration, and so on; ii) even ownership linkages generated by small shareholdings could produce interlocking directorates either because the market capitalization is large or because the owner's stake is part of a shareholders coalition; iii) the higher the shareholdings between two firms, the higher will be the odds of having at least one interlocking directorate between the owner firm and the owned firm.

It could be argue that a correlation between small ownership ties and overlapping directors is not enough to reflect the reality of control since we do not know whether this small shareholding actually belongs to a coalition of controlling interests. Moreover, a lone voice is not sufficient to control board decisions and influence corporate behavior.

Hence, we have to define a criterion for inferring control. We rely upon analytical research [START_REF] Tirole | The theory of corporate finance[END_REF] that makes a clear distinction between monitoring and control objectives of shareholders: monitoring is an information gathering activity, control is a decisionmaking authority. Disentangling these two features is straightforward since buying shares in order to influence board composition is costly whereas a single director is enough to gather the information required for monitoring purposes. Therefore, multiple interlocks are a signal that at least one of the two connected firms seeks decision-making authority rather than simple monitoring ability. Furthermore, control enhancing mechanisms such as cross-ownership should indicate that shareholders seek to lock-in the ownership and board structures. This would be additional evidence of the controlling aim behind multiple interlocks if they are associated with ownership lock-in devices.

PROPOSITION 2: i) Some shareowners are not satisfied by simple monitoring power; they want control power. ii) This power relies more strongly on ownership linkages than monitoring power. iii) This power depends more strongly on ownership lock-in devices than on unilateral ownership linkages.

Since multiple interlocking directorates reveal that some firms seek control rather than simple monitoring, the frequency of multiple board interlocks will be significantly correlated with ownership linkages if (i) is true, and will be more strongly correlated to ownership linkages than the frequency of single interlocks if (ii) is true. Moreover, unilateral stakes and cross-shareholdings between corporations should increase the odds of having multiple interlocking directorates, with the latter effect being greater than the former if (iii) is true.

Lastly, we check three potential shortcomings of the testable empirical consequences of our propositions. First, we need to address the causality issue between ownership ties and directors' connections. Indeed, a corporation's board members can suggest to other firms where they are directors, to take a stake in one of these companies. This leads to a second potential caveat which we have to check for, i.e. our results might be driven by the CEOs' striving for entrenchment. Interlocking directorates could be a means for managers to insulate themselves from shareholder pressure by diverting corporations' assets into shareholdings in other companies. Third, the network of direct ownership linkages across companies may not capture the interests obscured by pyramidal ownership structures which produce indirect ownership ties among corporations. All these issues require adequate robustness tests.

The remainder of the paper is organized as follow. Section 2 presents the sample construction, data and empirical issues to be tested. Section 3 describes the econometric method and the main results. Section 4 focuses on robustness tests. Section 5 concludes and highlights some regulatory implications of this study.

Data and empirical testing issues

To test Proposition 1, we need to assess the correlation between ownership linkages and board connections after controlling for other possible determinants of interlocking direc-torates. Shareowners may develop strategies aimed at acquiring control power, i.e. they may seek to influence the composition of the board in order to determine manager selection and to influence their subsequent conduct. Consequently, we need to examine whether ownership linkages allow more than simple monitoring of firms' managers (Proposition 2).

Although it is difficult to obtain direct and reliable information on the interests that board members represent, their identities and some of their characteristics are public information. We can determine whether they belong to several directorates which would create human linkages between firms whose boards are de facto interconnected by directors' multiple attendances. The main hypothesis here is that, if some firms seek to obtain monitoring or control power over some other firms, they will try to get their own directors nominated to the boards of targeted firms. Of course, we do not expect perfect correlation because a shareowner seeking to obtain control over a firm can propose a director that is not already a member of his own firm's board: interlocking directorates give monitoring and control power but these can be obtained in other ways than interlocking directorates.

However, there is good empirical evidence to support the idea that corporations send directors to other firms in order to influence the corporate governance standards of these companies (see, e.g., [START_REF] Bouwman | Corporate Governance Propagation through Overlapping Directors[END_REF].

Sample construction

The central empirical issue here is to assess the correlation between two kinds of networks: the network created by interlocking directorates and the network formed by companies' ownership linkages. Constructing these networks is therefore the starting point of the sampling approach.

Since gathering reliable information on board composition and ownership linkages requires manually compiling annual reports, there is a limit to the number of firms that can be included in a panel dataset that spans a sufficiently long time period. Moreover, part of the information we need is available only for listed companies; in particular the publication of board structure is not mandatory for non-listed companies. Therefore, we cannot observe the entire network of firms' interlocking directorates, and as is usual in structural network analysis, we focus on a relevant sub-network. We selected French companies in the CAC 40, the main Paris Stock Exchange index, which means that our results may be representative only of large listed corporations.12 However, investigating to what extent multiple small stakes can give monitoring or control power to their owner is particularly relevant for large firms since the incentives to influence their governance increase with market capitalization. The 40 CAC 40 firms are selected, every quarter, from among the 100 most traded firms on the Euronext Paris stock exchange. The selection criterion is capitalization provided that shares are liquid enough. Of course, there are entries and exits from the CAC 40 index over the observation period (1997)(1998)(1999)(2000)(2001)(2002)(2003)(2004)(2005)(2006): the sample is composed of 61 companies that were listed in the CAC 40 for at least one quarter between 1997 and 2006 (Table 1). The CAC 40 index is representative of the industry sectors in the SBF 250 index, which is also constructed to be representative of the Paris stock market.13 

Please insert Table 1

The resulting number of firm-years observations is 507. However, because the dependent variable is the probability of having one or more interlocking directors between any possible pair of firms in this sample, the regressions are implemented over all possible dyads between the 61 firms. The 61 firms provide 1,830 dyads (= 61 × 60/2) but 20 firms are not listed over the entire 1997-2006 period, either because they entered the French stock exchange after 1997 or because they were delisted before 2006 (Table 1). We therefore implement our regressions on an unbalanced panel of 1,776 undirected firm pairs (or dyads), with 12,611 dyad-year observations (Table 1, andTable 2 Panel B). 2 2.2 Dependent and independent variables

Please insert Table

The dependent variable

As already explained, we consider that interlocking directorates are a good measure of the monitoring or control that some companies can exert on the governance of other companies. It is impossible to measure directly whose interests a director represents, but it can be assumed that if appointed to the boards of two or more companies, this director will have to consider the interests of each one when exerting her power in another. We therefore construct a count variable equal to the number of interlocks between each firm dyad, and transform it into the dummies presented in Table 3: DU_INTERLOCK1=1 when the dyad has one single interlock, and DU_INTERLOCK_MIN2=1 when the dyad has at categories are aggregated according to the following 1-digit SIC industrial sectors i) A, B, C, and D (Agriculture, Mining, Construction and Manufacturing); ii) F and G (Wholesale and Retail Trade); iii) E and I (Transportation, Communications, Utilities, and Services; iv) H (Finance, Insurance). least two interlocks; the categorical variable INTERLOCKS ranges from 0 to 2 and is equal to 1 if DU_INTERLOCK1=1 and is equal to 2 if DU_INTERLOCK_MIN2=1. Table 2 panel B, describes the evolution of overlapping directors over the period under study.

The information on board composition comes from firms' annual reports and financial newspapers and is provided by the Dafsaliens database. Board composition of Dafsalien is as of 31 December each year. We systematically checked and where necessary corrected, the information on whether the board chairman was also the firm's CEO. Separation of these two functions is growing over the period in this sample, so we need to control for this in the regressions. Board identification is obvious for the one-tier board systems prevailing in most incorporated companies since in this case there is only one board. However, some incorporated companies in the sample have a two-tier board system comprising a supervisory board and an executive board, and there are also two companies that are partnerships limited by shares ("Sociétés en commandite par actions") with supervisory boards and one or several managing partners. 14 For the former companies we consider only the interlocks involving the supervisory board because the executive board is nominated by the supervisory board which is chosen by the shareholders. For the latter, we consider the interlocks involving both the supervisory board and the managing partners. 3 14 More detailed statistics on the distribution in the dataset of types of companies and board sizes are available on request. The share of two-tier board systems is diminishing from 2003, and the share of companies with separation of board chairman and CEO is growing constantly from 2000. Note also that board size depends on corporate governance laws, and that the NRE law of 2001 obliged French companies to limit the number of board members to 18 within 3 years. This law also reduced the maximum number of a director's simultaneous board memberships, from 8 to 5.

Please insert Table

Independent variables

The main independent variables are measures of ownership linkages. Several types of shareholding relationships between CAC 40 companies can generate interlocking directorates between them. We can expect that interlocking directorates between a pair of companies will be more probable if: i) one firm in the dyad holds shares in the other firm;

ii) there are cross-shareholdings between the firms forming the dyad; iii) a third shareholder (another listed firm or a private owner) holds shares in the two firms of the dyad.

In any of these cases, a firm might wish to 'send' a director to other firms -consequently creating a board interlock -in order to monitor, influence, or even control their strategic choices. Two databases provide CFR for French firms: Thomson One Banker Ownership (TOBO) and Dafsaliens. Dafsaliens also identifies parent companies and business group subsidiaries, which are required to track firms' ultimate owners for each direct shareholding. 15 We checked the archives of financial newspapers and the information provided on the web site of the French Authority of Financial Markets (AMF: "Autorité des Marchés Financiers") regarding notification of major holdings. When the holding percentage of a particular shareowner differed across sources, we corrected aberrant numbers. We also obtained information on ownership from annual reports in order to check other data sources but also to collect VR figures, which are not reported in TOBO or Dafsaliens. 16 Where CFR were available in these two databases but not displayed in annual reports, we as-sumed that CFR equated with VR.17 All regressions presented include ownership linkages computed from CFR; the results were unchanged when we use VR instead of CFR.

The resulting ownership dummy variables are presented in Table 3. We can measure the three types of ownership linkages i), ii) and iii) referred to above. For example, DU_UNIL_CFR1 is equal to 1 if one of the two firms in the dyad holds a direct share of the stock capital of the other firm; DU_CROSS_CFR118 is equal to 1 if each firm in the dyad holds a share of the other firm's CFR; IDEMOWNER is equal to the number of common private-sector shareholders in the dyad, and DU_STATE is equal to 1 if the French State holds shares in both companies in the dyad. It is important to control for the French State's shareholdings which apply to CAC 40 corporations despite the waves of privatization in the 1990s that led to blockholdings by other companies. Similarly, we constructed the variable DU_UNIL_VR which is equal to 1 if one of the two firms in the dyad holds a direct share of the VR of the other firm, DU_UNIL_CFR2 which is equal to 1 if one of the two firms in the dyad directly or indirectly holds a share of the CFR of the other firm, and so on. Finally, we split unilateral ownership ties to consider multiple VR or CFR cut-offs. For instance, the variables DU_UNIL_SUPα_CFR1 and DU_UNIL_INFα_CFR1 refer to the existence of an ownership tie when it brings respectively more than α% of the CFR and less than α% of the CFR, where α can take the value of 20, 10, 5, 4, 3, 2 or 1. Table 2 panel B, presents the evolution of DU_UNIL_CFR1 and DU_CROSS_CFR1. We identify 560 unilateral ownership ties among corporations, and 63 cases of cross-ownership. As for interlocking directorates, the frequency of these two variables is decreasing over the study period.

We also construct control variables for the other possible determinants of interlocking directorates usually considered in the literature. Interlocks can exist for various social and economic reasons. First, in the economic literature, board reputation and directors' expertise are considered important sources of interlocks [START_REF] Kaplan | Outside directorships and corporate performance[END_REF][START_REF] Shivdasani | Board composition, ownership structure, and hostile takeovers[END_REF][START_REF] Yermack | Remuneration, Retention, and Reputation Incentives for Outside Directors[END_REF]Fich and Shivdasani, 2007;[START_REF] Bugeja | The Impact of Director Reputation and Performance on the Turnover and Board Seats of Target Firm Directors[END_REF][START_REF] Adams | The Role of Boards of Directors in Corporate Governance: A Conceptual Framework and Survey[END_REF]: on the demand side of the director labor market, skilled directors are sought-after by managers and shareholders for the supplementary value brought by their expertise; on the offer side, successful directors obtain supplementary directorships in other firms, which implies better compensation and creates an incentive to continue to be efficient. All these factors imply that firms whose board members are particularly renowned for their excellence will exhibit more directorate interlocks than average. To account for this determinant of interlocks, we create two variables for each dyad at time t: DEGREE it is the number of outside directorships held by firm i's directors in other firms in the sample, and DEGREE jt is the number of outside directorships held by firm j's directors in other firms in the sample. Note that DEGREE it is simply the total number of firm i's interlocks with all the other firms in the sample, and correspondingly for DEGREE jt . These two variables are proxies for the reputation of the board of each firm in the dyad ij. Since the total number of a firm's interlocks has a greater probability to be important when board size is large, we need to introduce a measure of board size to filter the reputation effect measured by DEGREE it and DEGREE jt . We therefore introduce the variable BOARDSIZE which is equal to the sum of the board sizes of both firms in the dyad. 19 In addition, it can be expected that board members of CAC 40 firms possess special expertise on this kind of very large listed firm. They may hold valuable tacit knowledge about the strategies necessary to continue to be ranked in top capitalizations. This implies that the same small group of persons composes the talent pool for large capitalizations' boards. If similar persons are always appointed to similar firms/boards, there is likely to be a homophily effect on interlocking directorates: firms that belong to the very selective club of CAC 40 firms tend to use the same talent pool to select their directors, and this professional elite will tend to prefer CAC 40 firms (see, e.g. [START_REF] Mace | Directors: Myth and Reality[END_REF][START_REF] Mizruchi | What Do Interlocks Do? An Analysis, Critique, and Assessment of Research on Interlocking Directorates[END_REF][START_REF] Burris | Interlocking Directorates and Political Cohesion among Corporate Elites[END_REF]. We assess this homophily effect with the dyadic variable DISTANCETOCAC equal to the absolute value of the difference between the number of years that firm i has been in the CAC 40 over the sampling period, minus the number of years that firm j was in the CAC 40 over the sampling period.20 A high DISTANCETOCAC means low degree of homophily, and this variable therefore should have a negative impact on the probability that boards i and j are interlocked.

Another important rationale for interlocking directorates is cost-benefit optimization along various dimensions. Firms have to get access to resources and markets at the lowest costs, and they also have to reduce transaction and information costs as often as possible.

Several studies show that sharing directors with suppliers and customers reduces these costs (see, e.g., [START_REF] Booth | Factors affecting the number of outside directorships held by CEOs[END_REF][START_REF] Pfeffer | The external control of organizations: A resource dependence perspective[END_REF][START_REF] Hillman | The Resource Dependence Role of Corporate Directors: Strategic Adaptation of Board Composition in Response to Environmental Change[END_REF]. A similar argument is that firms may plan strategic alliances with suppliers, customers, or competitors operating in the same markets to try to reduce costs or to alleviate competitive pressures. Since strategic alliances often necessitate mutual control, this may generate intra-industry interlocks. Therefore, the probability of interlocking directorates should be higher if firms belong to the same industry sector. To account for these alliance-related interlocks we create two dummy variables DU_IDEMSIC and DU_FIN2: the first is equal to 1 if the two firms in the dyad are non-financial firms belonging to the same 2-digit SIC industrial sector; the second is equal to 1 if the two firms are financial companies. Firms also want to secure bank funding at the best possible price. Again, this may produce interlocks because banks send directors to large debtors to reduce problems of asymmetric information, and large borrowers try to be represented on banks' boards to obtain better financing conditions.21 However, this may also prevent interlocks because banks are aware of monitoring costs and potential conflicts of interests and do not want to become captive monitors [START_REF] Kroszner | Bankers on boards: monitoring, conflicts of interest, and lender liability[END_REF]. We assess this effect with the dummy DU_FIN1 which is equal to 1 when only one of the two firms is a financial company. 22We also need to address the specificity of CEO interlocks. First, there is evidence that CEOs are particularly eager to sit on each other's boards because it provides job security and higher compensation (see e.g., [START_REF] Hallock | Reciprocally Interlocking Boards of Directors and Executive Compensation[END_REF]Fich and White, 2005;[START_REF] Kramarz | Social Networks in the Boardroom[END_REF][START_REF] Adams | The Role of Boards of Directors in Corporate Governance: A Conceptual Framework and Survey[END_REF]. It might be suspected that our results for all interlocks are driven by CEOs interlocks. To check this, we re-run all the regressions with modified dependent variables, excluding CEO interlocks from the count of interlocking directorates (see "Robustness check 1" in next section). While managers' entrenchment strategies may produce CEO interlocks, they do not necessarily favor the formation of interlocks between non-CEO directors: managers may prefer a degree of closure of the firm's governance system to avoid the introduction of external directors that could challenge their decisions. If so, then the more powerful the CEO in the firm the less likely will be the nomination of outside directors from shareholder companies keen to monitor his or her actions. Therefore, we can expect a negative correlation between measures of boards' closure and the probability of interlocking directorates. We introduce two variables to address two dimensions of this problem. The first is a measure for board independence DU_NODUALITY which is equal to 1 if both firms have a rule that the CEO cannot be the chairman of the board. 23 We expect a positive effect on interlocks probabilities. The second measures average ownership concentration of the two firms in the dyad, C1MEAN, which is equal to the average voting rights held by the main shareholder in the two companies (Table 2 Panel A provides the distribution of CAC 40 companies according to the percentage of VR held by the first owner). The existence of controlling shareowners should have a negative impact on interlock probabilities because such large blockholders will not easily accept sharing of power with other firms; consequently they will prefer directors that represent only their interests, rather than interlocked directors that may represent the interests of other firms.

Econometric method and results

The main dependent variable, INTERLOCKS, is a dyadic categorical variable equal to 0 if there is no interlock between the two firms in the dyad, equal to 1 if there is one interlocked director, and equal to 2 if there are at least two interlocks between the firms.

It is natural to use multinomial logit models in this context. The panel structure of our dataset allows us to account for time dependence; in all the regressions we introduce the nine time dummies corresponding to our 1997-2006 observation period. The panel structure also may generate autocorrelation within each firm dyad, and heteroskedasticity between dyads; we systematically adjust standard errors for clustering at dyad level with the Huber-White correction. There is also a specific autocorrelation issue generated by the dyadic nature of the dependent variable: considering that we have n firms and n × (n -1)/2 dyads, errors are autocorrelated between dyads because any firm i present in dyad ij is also present in the n -1 other possible dyads that include firm i. As a consequence, any unobserved characteristic of firm i that would fall into the error term ε ij could also be present in the errors ε ik (k = 1 . . . (n -1); k = j) related to firm i. The simplest way to address this problem is inspired by gravity models of foreign trade flows (see, e.g., [START_REF] Mátyás | Proper econometric specification of the gravity model[END_REF] and consists of introducing weights variables measuring the gravity of each firm in each dyad (see, e.g., [START_REF] Hoekman | Research collaboration at a distance: Changing spatial patterns of scientific collaboration within Europe[END_REF], who apply the same methodology to scientific collaboration networks). The already described variables DEGREE it and DEGREE jt which control for reputation effect provide the required gravity measures. We introduce time averaged degrees, AVDEGREE i and AVDEGREE j as firm fixed effects. Since the model includes a distance measure as well (the variable DISTANCETOCAC described above), it is rather similar to a gravity model. The odds of having one interlocking directorates rather than zero, and at least two interlocking directorates rather than zero, are strongly and positively affected by the three forms of ownership linkages. For example, if one of the two dyad firms holds at least 20% of the shares of the other firm, the odds of having one interlock rather than zero are multiplied by 10.92 and the odds of having two or more interlocks change by a factor of 92.09. The factor change coefficients of the ownership variables DU_UNIL, DU_CROSS, DU_UNIL_SUP, and DU_UNIL_INF are much larger than the coefficients of the other significant variables. These results unambiguously validate Proposition 1, point i): interlocking directorates are strongly correlated to ownership linkages, which can be interpreted as evidence that ownership ties are used to produce monitoring or control linkages. As already discussed, this result counters the view that control is separated from ownership.

On this sample of firms, stock owners seem to be able to achieve nominations of directors that will represent their interests. We see that the other corollaries of proposition 1 are also validated by these regressions: the variable DU_UNIL_INF is significant in all cases, showing that even small shareholdings very much increase the odds of having interlocks (point ii, proposition 1).24 Also, even if the percentage of shareholdings between the firms in the dyad is very small (Table 4 columns 9 to 12), the coefficients of factor change are more important than the other significant variables. However, as stated in Proposition 1 point iii), the higher the shareholding, the higher should be the odds of having one or more interlocks. Indeed, the Wald tests displayed under Table 4 (note (5) "UNIL ≥ α vs. UNIL < α") show that, for all outcomes and all ownership thresholds except the 1% limit, the coefficients of the dummy measuring large blockholdings are always significantly greater than the coefficients of the dummy measuring small blockholdings. Here again, ownership appears to be an important determinant of monitoring or control ties, and the higher the ownership linkage the higher the ability to affect the course of action of a firm.
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Proposition 2, point i) states that the correlation between multiple interlocks and ownership ties can be interpreted as evidence that some shareowners seek control power rather than simple monitoring capacity. Our results support this proposition: indeed, the odds of having at least two rather than zero interlocks increase by a factor 11.89 when two firms have a unilateral ownership linkage. Moreover, the theory predicts that decision-making authority might be sought by both large and small blockholders. If these shareholders have a real incentive to seek such control power, then multiple interlocks are likely to be even more strongly correlated to ownership linkages than single interlocks, which latter reveal either a monitoring power or control power (Proposition 2, point ii).

The Wald tests (notes (3), ( 4), ( 6) and ( 7) to Table 4) provide clear evidence supporting this proposition: all ownership linkage variables tested affect the odds of having multiple interlocks more than the odds ratios of having a single interlock, and according to the Wald Chi2 statistics, these differences are always significant. Finally, Proposition 2, point iii) states that control power depends more strongly on ownership lock-in devices than on unilateral ownership linkages. The discrepancy between VR and CFR cannot validate this proposition because as already underlined, the results are the same with both types of measures. Nevertheless, Table 4 shows that cross-ownership has a higher impact on the odds of having multiple interlocking directorates, than a unilateral stake. Indeed, this specific corporate ownership lock-in device changes the odds of having at least two interlocks by a factor of 85.34 and unreciprocated ownership changes the odds by a factor 11.89. The Wald test (note (4) to Table 4) shows that this difference is significant. Moreover, notice that the difference between unilateral and cross-ownership is not significantly different from zero in the case of a single interlock. Therefore, cross-ownership seems to have a particular influence on multiple overlapping directors reflecting the control purpose of this ownership lock-in device.

Before commenting on the control variables, it is also useful to notice that common ownership by a third party, measured by the variables IDEMOWNER and DU_STATE, has a much lower effect on board interlocking between a pair of firms than the existence of unilateral or cross-ownership linkages between them.

In relation to the control variables, the factor change coefficients are in line with what is predicted in the literature. First, even after controlling for board size, 25 our measures of board reputation and competence (DEGREE it and DEGREE jt ) display coefficients that are significant and greater than 1 factor change. Similarly, the inverted measure of similarity between pairs of firms (DISTANCETOCAC) has the expected significant and less than 1 factor change coefficient. The dummy DU_FIN1 (equal to 1 if one and only one of the two firms is a financial company) has a significant and less than 1 factor change coefficient, which means that pairs of financial and non-financial companies have fewer interlocking directorates than pairs of non-financial companies belonging to different sec-tors: in line with the argument in [START_REF] Kroszner | Bankers on boards: monitoring, conflicts of interest, and lender liability[END_REF], financial companies seem to avoid interlocking directorates with potential customers because they want to avoid potential conflicts of interests. The idea that industry alliances will generate interlocks is not supported in this sample: we find non-significant factor change coefficients for the dummy DUIDEMSIC designed to detect alliances between two non-financial firms; the dummy DU_FIN2 constructed to detect alliances between financial firms, shows significantly reduced odds ratios but only for the multiple interlock outcome. Finally, our measures of board openness (C1MEAN and DU_NODUALITY) are not significant.

Robustness checks

We next address several potential shortcomings of the above estimates: 1) the results may be driven by CEO interlocks, and therefore may reflect a managerial entrenchment strategy rather than the possibility for the corporate owner to have directors who will act on its behalf; 2) measures of direct ownership linkages may not capture correctly the reality of ownership connections; 3) the causality between ownership linkages and human linkages (interlocks) may be inverted.

Robustness check 1: Are the results driven by CEO interlocks?

Although our measures of board openness (DU_NODUALITY and C1MEAN) do not have significant effects on the odds of having interlocked directors, which suggests that managerial entrenchment is not driving the results, we check whether removing CEO interlocks changes the findings.

The regressions in Table 5 are similar to the above regressions, except the multinomial dependent variable is now constructed excluding CEO interlocks.26 Nothing changes concerning propositions 1 and 2, points i) and ii). However, in relation to Proposition 2, point iii) the factor change coefficients of the variable DU_CROSS_CFR1 are no longer significant, which means that the positive impact of cross-shareholdings on interlocking directorates was driven by CEO interlocks. This modification can be interpreted in two ways: 1) either managers use cross-ownership as a means of obtaining a position on each other's boards for entrenchment purpose; or 2) they promote cross-shareholdings when they sit on each other's boards. However, this finding does not challenge proposition 1 or proposition 2, points i) and ii): ownership is required to obtain control -even to control the firm at the expenses of other shareholders.
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Robustness check 2: varying the measures of ownership linkages

In the results presented in Tables 4 and5, ownership connections are measured on the basis of direct CFR figures. However, pyramid structures 27 and cross-shareholdings mean that some ultimate owners have the possibility of a seat on the board even when the value of their indirect CFR is lower than the value of the direct CFR. Indeed, multiple indirect owners may be eligible for board membership either because they ultimately control a direct shareholding or because they contribute to pyramid structure used to control it. Consequently, accounting for these indirect owners may change the correlation between ownership connections and board interlocks. We utilize the information on parent companies and group subsidiaries provided in annual reports and the Dafsaliens database to investigate ownership chains and compute indirect CFR. Before presenting the method, we highlight two points. First, we apply this approach not to VR but to CFR, that is we apply a linear not a threshold methodology [START_REF] Vitali | The Network of Global Corporate Control[END_REF]. The reason for this choice is that indirect VR provide effective control rights only when the indirect owner holds more than 50% of the VR for each link in the ownership chain (or 20% or 10% depending on control chain definition). It is only in this case that we can consider that the indirect owner controls the votes of the direct owner. Using VR would imply that we could only select the controlling owner of the direct shareholding whereas we are interested in all indirect owners. Conversely, indirect owners can be tracked by computing indirect CFR which is a non-exclusive method because it produces a non-zero value for an indirect owner even if he is not the controlling owner. Second, while ultimate controlling owners were identified for each shareholding, they cannot be included in the regressions if the companies were not listed on the CAC 40 over the 1997-2006 observation period. The reason for this selection is the dyadic approach employed here: the ownership connections matrix and the interlocking directorates' matrix have to be of same size and composed of the same firms. Nevertheless, we investigate the entire ultimate ownership structure of the corporations in the sample to detect all possible indirect shareholdings across these companies. Thus, for the whole period we collect 3,174 shareholdings across a total of 249 entities including the 61 corporations we investigate in this paper. This number (listed or unlisted companies and ultimate family owners) varies from a minimum of 142 to a maximum of 188 depending on the year considered. The number of shareholdings across these entities ranges from a minimum of 257 to a maximum of 357.

Exploiting this set of ties and entities, for each year we compute a matrix Y of direct and indirect CFR according to the formula 28 :

Y = ∞ α=1 X α = (I n -X) -1 X,
where X = (x i,j ) 1≤i,j≤n ; x i,j is the percentage of direct CFR held by i over j; 0 ≤ x i,j ≤ 1 and 0 ≤ n i=1 x i,j ≤ 1. α is the number of links considered in the ownership chain and I n is the unit matrix of size n = (min = 142; max = 188). This formula generates more than 2000 direct and indirect shareholdings between corporations belonging to the CAC 40 index. Nevertheless, we consider indirect ownership ties only if they bring at least 0.25% of the CFR, which is equivalent to an ownership chain with two links of 5%. As a result of this inclusion of indirect ownership ties between the sample firms, the number of unilateral ties increases from 560 to 714, and the number of cross-shareholdings rises from 63 to 84.

We then re-estimate the multinomial logit equations, replacing the independent variables DU_UNIL_CFR1, DU_CROSS_CFR1, DU_UNIL_SUP_CFR1, DU_UNIL_INF_CFR1 by DU_UNIL_CFR2, DU_CROSS_CRF2,

28 Another possible approach is to exclude direct participations when the indirect owners of the direct owners benefit from the integrality of the CFR of the latter. In this case, the ownership ties matrix is : Z = DY, where D = diag(U -S), U is the unit row vector and S = (s j ) 1≤j≤n is a row vector whose elements are: s j = n i=1 x i,j . However we did not adopt this approach because it suppresses direct ownership connections which are shown to be effective determinants of board interlocks. Similar methodologies are used and discussed in, e.g., [START_REF] Brioschi | Risk capital financing and the separation of ownership and control in business groups[END_REF]Colombo (1989), Flath (1989), [START_REF] Dietzenbacher | Horizontal Integration in the Dutch Financial Sector[END_REF], [START_REF] Dietzenbacher | Ownership relations in the presence of cross-shareholding[END_REF], [START_REF] Chapelle | Controlling firms through the majority voting rule[END_REF], [START_REF] Gutiérrez | Ownership and control in Colombian corporations[END_REF], [START_REF] Vitali | The Network of Global Corporate Control[END_REF], [START_REF] Almeida | The structure and formation of business groups: Evidence from Korean chaebols[END_REF].

DU_UNIL_SUP_CRF2, DU_UNIL_INF_CRF2 computed with direct and indirect CFR instead of direct CFR. The results are presented in Table 6.
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The significance of the odds ratios and Wald tests is not affected by this change. The level of some odds ratios is slightly modified but not in a way that changes interpretation of the results in relation to Propositions 1 and 2.

Robustness check 3: addressing the endogeneity of ownership ties and board connections

The causality between ownership linkages and human linkages (interlocks) may be inverted because directors sitting on several boards may encourage companies to hold shares in these firms. A simple and preliminary way to address this issue is to lag the ownership linkage variables in the regressions. 29 We lag the variables DU_UNIL_CFR1, DU_CROSS_CFR1, DU_UNIL_SUP_CFR1, DU_UNIL_INF_CFR1, IDEMOWNER and DU_STATE by one year and three years. Since current interlocks cannot cause past ownership linkages, if the latter have a significant impact on present interlocks this can be interpreted as evidence that there is causality from ownership ties to board linkages, even if the reverse causality is also present at time t.

The factor change coefficients of the ownership connection variables remain large and significant even in the specifications with a three year lag. However, their level is sometimes reduced in comparison to the corresponding coefficients in Table 4. For example, cross-shareholdings at year t raise the odds of having one board interlock at year t by a factor 5.7 (Table 4) whereas a cross-ownership at year t -1 increases the odds of having one interlock at year t by a factor of only 4.3, and by a factor 3.2 if the variable is three year lagged. Therefore, even if past ownership ties increase the odds of interlocks, suggesting that at least part of the causality goes from ownership ties to board interlocks, we cannot exclude that the larger contemporaneous correlation is due to a partial inversion of contemporaneous causality.

Since we cannot exclude that causality inversion may be biasing the results, we investigate this issue further using instrumented versions of our multinomial logit regressions.

Two instrumental variables techniques can be implemented to correct for endogeneity biases in nonlinear models: the two-stage residual inclusion (2SRI) method and the twostage predictor substitution (2SPS) approach. Both methods use consistent first stage regressions to instrument the variables that are supposed to be endogenous. In 2SPS, the results of the first stage regressions are used to generate predicted values for the endogenous variables. The second-stage regression is conducted after replacing the endogenous variables by their predicted values. In 2SRI, the endogenous variables are not replaced in the second-stage regression. Instead, the first-stage residuals are included as additional regressors. If their coefficients are significant, endogeneity is confirmed. This method was suggested by [START_REF] Hausman | Specification Tests in Econometrics[END_REF] to test for endogeneity in linear models. Consistent 2SRI methods for various types of non-linear models were proposed by [START_REF] Smith | An Exogeneity Test for a Simultaneous Equation Tobit Model with an Application to Labor Supply[END_REF], [START_REF] Newey | Efficient estimation of limited dependent variable models with endogenous explanatory variables[END_REF], [START_REF] Rivers | Limited information estimators and exogeneity tests for simultaneous probit models[END_REF], and Blundell andSmith (1989, 1993). [START_REF] Wooldridge | Econometric analysis of cross section and panel data[END_REF] suggests the use of the 2SRI method for count data models. [START_REF] Terza | Two-stage residual inclusion estimation: Addressing endogeneity in health econometric modeling[END_REF] show that, in contrast to the 2SPS estimator, the 2SRI estimator is consistent for non-linear models such as, for example, the multinomial logit we use in this paper. The use of 2SPS can generate substantial bias and this is not attenuated by large sample sizes. Thus, there are strong arguments favoring the use of 2SRI for the econometric estimation of nonlinear models with endogenous regressors.

We suspect that cross-shareholdings (DU_CROSS_CFR1) and large and small shareholdings (DU_UNIL_SUPα_CFR1 and DU_UNIL_INFα_CFR1) at various holdings thresholds α% may be endogenous because directors sitting on several boards promote cross-ownership between, or unilateral ownership in, the multiple firms of which they are directors. Since we do not possess external instruments for these possibly endogenous variables we use internal ones. Lagging and differentiating some of the independent variables generates an important decrease in the number of observations and, even if their number remains large (> 7, 000), this is problematic because of the categorical nature of the dependent and independent variables. Indeed, INTERLOCKS is equal to 0 in 90% of the 12,611 observations, DU_CROSS_CFR1 is equal to 1 in only 0.5 % of cases, DU_UNIL_SUP5%_CFR1 is equal to 1 in 1% of cases, and DU_UNIL_SUP20%_CFR1 is equal to 1 in 0.5% of cases. As a consequence, the loss of too many observations generates situations in which some independent dummy variables do not vary within the dependent variable categories, which implies that their coefficients cannot be estimated. This problem forces us to limit the number of instrumented variables, and also to limit the number of lags used to instrument these variables.

Therefore, we adopt the following strategy. First, we address endogeneity in the simplest specification of our model including only DU_UNIL_CFR1 and DU_CROSS_CFR1 because unilateral ownership captured by DU_UNIL_CFR1 is not differentiated between large and small shareholdings. Only one variable, DU_CROSS_CFR1, is suspected of endogeneity in this equation. We implement the 2SRI method to re-estimate this equation and show that the endogeneity test rejects the hypothesis that DU_CROSS_CFR1 is endogenous. We can now implement the 2SRI estimation in the other equations where DU_UNIL_CFR1 is split into two categories for large and small shareholdings. Of course, "large" stakes have to be defined according to the various thresholds already utilized: 20%, 10%, 5%, 2%, and 1%. However, it was not possible to find tractable instruments in the case of the 20% threshold because the variable DU_UNIL_SUP20_CFR1 is too infrequently equal to 1 (0.5% of cases). The need for a large enough number of cases where the independent dummy variable suspected of endogeneity is equal to 1 led us to implement the 2SRI method, with the unilateral ownership threshold set at 5% only, for the variables DU_UNIL_SUP5_CFR1 and DU_UNIL_INF5_CFR1 as potentially endogenous, and all the other independent variables, including DU_CROSS_CFR1, as exogenous.

Table 7 shows the outcomes of the 2SRI re-estimation of the first interlock equation of Table 4, with the variables DU_CROSS_CFR1 considered potentially endogenous. The first stage equation is a simple logit model (with standard errors adjusted for clustering) where DU_CROSS_CFR1 is regressed on the independent variables in the main equation plus two instruments: 30 DIFFCROSS_CFR1 t-1 (= CROSS_CFR1 t-2 -CROSS_CFR1 t-1 ), which is the one year lagged first difference of the average percentage of the CFR of the cross-shareholdings of the two firms in the dyad, and CROSS_CFR1 t-3 , which is the average of the CFR of the two firms when they have cross-shareholdings, three year lagged. The coefficients of these instruments are both highly significant, showing that they are not weak instruments. We then compute the residuals of this regression and add them into the multinomial logit equation already presented. Note however that, in this second stage equation, the standard errors have to be adjusted to account for the fact that the residuals included come from a first stage estimation. We obtain consistent standard errors for this second stage equation via bootstrapping (100 replications). Moreover, we implement an over-identifying restrictions test that consists simply of adding the instruments as explanatory variables in the second stage equation and testing their joint significance. This test validates the instruments that appear to be uncorrelated with the dependent variable INTERLOCKS. The residuals from the first stage regression are not significant, which suggests rejecting the hypothesis that DU_CROSS_CFR1 is endogenous.

Please insert Table 7

Therefore, we can treat the potential endogeneity of DU_UNIL_SUP5_CFR1 and DU_UNIL_INF5_CFR1 without instrumenting the variable DU_CROSS_CFR1.

Table 8 shows the result obtained using two first-stage equations to instrument DU_UNIL_SUP5_CFR1 and DU_UNIL_INF5_CFR1. We introduce the two residuals from these first-stage equations in the second stage multinomial logit regression, again with bootstrapped residuals. The first stage equations shows that our instruments 31 are not weak, and the over-identifying restrictions test implemented in the second stage regressions shows that they are also valid instruments. Again, the residuals from the two first stage regressions are not significant, which suggests rejecting the hypothesis that DU_UNIL_SUP5_CFR1 and DU_UNIL_INF5_CFR1 are endogenous.
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We can conclude that the specifications in Table 4 for which we could implement the 2SRI method are not biased by an endogeneity problem. However, we do acknowledge 31 The four instruments are DIFFUNIL_SUP_CFR1 t-1

(=UNIL_SUP_CFR1 t-2 - UNIL_SUP_CFR1 t-1 ), UNIL_SUP_CFR1 t-3 , DIFFUNIL_INF_CFR1 t-1 (=UNIL_INF_CFR1 t-2 - UNIL_INF_CFR1 t-1
), and UNIL_SUP_CFR1 t-3 . By construction, DU_CROSS_CFR1 is removed from the first stage equations.

that the large number of observations required to implement this technique with internal instruments and bootstrapped residuals does not allow us to implement the test in the specifications with the largest ownership thresholds (more than 10% or 20% of shares).

In summary, this series of robustness tests provides convincing supplementary evidence regarding propositions 1 and 2: varying ownership measures, removing CEOs interlocks, or addressing potential endogeneity problems does not change our conclusions. However, proposition 2 point iii) is invalidated by the exclusion of CEO interlocks from the dependent variable: the strong correlation between cross-ownership ties and board interlocks is driven by CEO interlocks, which can be interpreted as evidence of a managerial entrenchment strategy. CEOs use cross-shareholdings as a means of obtaining a seat on each other's boards for entrenchment purposes, and as demonstrated by the instrumental variables approach, the causality goes from cross-ownership to CEO interlocks and not in the reverse direction.

Conclusion

The aim of this paper was to provide empirical evidence on the non-separation of ownership and control for a wide range of large and small blockholdings held by corporations, which are typical shareowners in insider governance systems. We adopted the definition of control in the existing analytical work [START_REF] Tirole | The theory of corporate finance[END_REF]: control rights are decision rights since they provide their holder the ability to affect the course of action of the firm. According to the seminal empirical work by [START_REF] Berle | The modern corporation and private property[END_REF], obtaining one or more seats on the board is the main way to achieve control rights in corporations. Our empirical strategy is original because it evaluates the ability of multiple categories of blockholders to be represented on the boards of their holdings, by measuring the correlation between two networks: the network of overlapping directors between corporations, and the network of shareholding linkages between the same set of companies.

By focusing on multiple categories of owners of a corporation, we contribute in three ways to the literature dealing with minority controlling shareholders [START_REF] Bebchuk | The State of Corporate Governance Research[END_REF]. We show first that both large and small ownership linkages across companies, from 20% to 1% of CFR or VR, are strong predictors of overlapping directors among these corporations. The impact of ownership ties on interlocking directorates is much stronger than any of the other potential determinants of overlapping directors, such as reputation and competences of board members. This result is congruent with studies on controlling shareholders because we show that the probability that two firms are interlocked is increased more if one of them holds a large stake in the other than if it holds a small stake. Nevertheless, since we also find that small shareholdings can create interlocking directorates, our work underlines the need to consider not only the first or the second shareholder but also the entire ownership structure, particularly when it involves other listed companies. A second important contribution is that we distinguish between the two possible goals of shareholders when they want a seat on the board: a) they may want to monitor the firm, which requires ability to gather information that can be enabled by a single seat on the board; b) they may want control power, that is, real making-decision authority which can be achieved only by a strong position on the board. We interpret multiple interlocks between two companies as a signal that at least one of the two connected corporations seeks decision-making authority rather than simple monitoring ability. We show that large and small shareholdings are even more strongly correlated with multiple than single interlocks, which suggests that the control purpose depends more on owner-ship, than the monitoring purpose. The third main contribution of our study is that we provide evidence that cross-ownership is a way for CEOs to entrench themselves. Indeed, cross-shareholdings are the main determinant of multiple interlocking directorates but this effect disappears when we remove CEO interlocks from the count of overlapping directors.

Finally, we show that our results are not biased by endogeneity problems which might be due to causality issues: ownership linkages are the main determinant of interlocking directorate, and not the reverse. Ownership remains the main way to gain monitoring or controlling power even if this is at the expense of other minority shareholders in the case of cross-ownership.

Beyond these methodological and empirical contributions, we think that our study provides recommendations for regulation of corporate governance in Europe. Transparency has improved in European countries since the late 1990s [START_REF] Enriques | Corporate Governance Reforms in Continental Europe[END_REF].

Nevertheless, it remains difficult to gather systematic information on small shareholdings below the 5% threshold of stock capital. We have demonstrated that small stakes held by other corporations play an important role in corporate governance. In this study, we matched five sources of information to collect reliable data on ownership structures. A unified legally-based source of information that identifies all corporations that are minority shareholders of a given listed firm, is lacking in Europe. European countries, mainly characterized by insider governance systems, could take inspiration from US regulation which requires disclosure of all shareholdings held by large institutional owners. Our results suggest that similar regulation should be imposed in Europe to achieve disclosure of all stakes held by large financial and non-financial listed companies. Of course, this requires more research in the European context on the impact of ownership networks, cross-holdings, and pyramidal ownership structures on corporate governance. The average number of years a dyad is observed is 7.1. Overall and within statistics are calculated over 12,611 dyad-year observations. "DU_" means that a variable is a dummy. INTERLOCKS is a categorical variable ranging from 0 to 2. It is equal to 1 if DU_INTERLOCK1=1, and it is equal to 2 if DU_INTERLOCK_MIN2=1. DU_INTERLOCK1=1 if there is one overlapping director between firms i and j, and DU_INTERLOCK_MIN2=1 if the dyad has at least two overlapping directors. DU_UNIL_CFR1=1 if one of the two firms in the dyad directly holds a share of the stock capital of the other firm. DU_UNIL_CFR2=1 if one of the two firms in the dyad directly or indirectly holds a share of the cash-flow rights of the other firm. DU_CROSS_CFR1 (DU_CROSS_CFR2) is equal to 1 if each firm in the dyad directly (or indirectly) holds a share of the other firm. DU_UNIL_SUPα_CFR1 (DU_UNIL_INFα_CFR1) is equal to 1 if one of the two firms in the dyad directly holds more (less) than α% of the CFR of the other firm, where α can take the value of 20, 10, 5, 4, 3, 2, or 1. IDEMOWNER is equal to the number of common private-sector shareholders of the dyad, and DU_STATE=1 if the French State holds shares in both dyad companies. C1MEAN is equal to the average voting rights held by the first shareholder of the two companies. BOARDSIZE is equal to the sum of the two board sizes of the dyad. DU_NODUALITY=1 if the two firms have adopted the rule that the CEO cannot be the chairman of the board. DU_FIN1=1 if only one of the two firms is a financial company. DU_FIN2=1 if the two firms are financial companies. DU_IDEMSIC=1 if the two firms in the dyad are non-financial firms belonging to the same 2-digit SIC industrial sector. DISTANCETOCAC is equal to the absolute value of the difference between the number of years that firm i was in the CAC40 index over the sampling period minus the number of years that firm j was in the CAC40 over the sampling period. Time in the CAC40 index is divided by number of years that the firm was in the sample, for each firm in the dyad. DEGREE it is the number of outside directorships held by firm i's directors in other firms in the sample, and DEGREE jt is the number of outside directorships held by firm j's directors in other firms in the sample. AVDEGREE i and AVDEGREE j are time averaged degrees.

Table 4: The impact of direct ownership ties on the odds of having interlocking directorates

This table presents the results of the multinomial logistic regressions. Observations are pairs of firms i and j (dyads). The dependent variable has three outcomes representing the number of interlocking directorates between i and j: 0 (there is no interlock between i and j) is the base category; the other outcomes are 1 (firms i and j have one interlock) and 2 (firms i and j have at least two interlocks). Results are presented for different α thresholds of unilateral ownership between i and j. α is the percentage of direct cash-flow rights. The two variables varying with this α cut-off are DU_UNIL_SUP_CFR1 and DU_UNIL_INF_CFR1. "DU_" means that the independent variable is a dummy. UNIL_SUP (UNIL_INF) means that the unilateral ownership is superior (inferior) to the α threshold. Each regression includes 9 dichotomous time variables (not displayed here). Coefficients β are replaced by factor change coefficients (odds ratios), defined as exp(β). Robust standard errors of odds ratios (in parentheses) are adjusted for clustering at dyad level. *, **, and *** indicate significance of the exponentiated coefficients at the 10%, 5%, and 1% levels, respectively.

SUP-INF α cutoff

(1)All

(2)20%

(3)10%

(4)5%

(5)2%

(6)1% This table presents the results of the multinomial logistic regressions. Observations are pairs of firms i and j (dyads). The dependent variable has three outcomes representing the number of interlocking directorates between i and j when CEO's interlocks are removed from the count of interlocks: 0 (either there is no interlock between i and j or CEOs of firms i and j reciprocally sit on each other's boards) is the base category; the other outcomes are 1 (firms i and j have one interlock) and 2 (firms i and j have at least two interlocks).

INTERLOCKS category

Results are presented for different α thresholds of unilateral ownership between i and j. α is the percentage of direct cash-flow rights. The two variables varying with this α cut-off are DU_UNIL_SUP_CFR1 and DU_UNIL_INF_CFR1. "DU_" means that the independent variable is a dummy. UNIL_SUP (UNIL_INF) means that the unilateral ownership is superior (inferior) to the α threshold. Each regression includes 9 dichotomous time variables (not displayed here). Coefficients β are replaced by factor change coefficients (odds ratios), defined as exp(β). Robust standard errors of odds ratios (in parentheses) are adjusted for clustering at dyad level. *, **, and *** indicate significance of the exponentiated coefficients at the 10%, 5%, and 1% levels, respectively.

SUP-INF α cutoff

(1)All

(2)20%

(3)10%

(4)5%

(5)2%

(6)1% This table presents the results of the multinomial logistic regressions. Observations are pairs of firms i and j (dyads). The dependent variable has three outcomes representing the number of interlocking directorates between i and j: 0 (there is no interlock between i and j) is the base category; the other outcomes are 1 (firms i and j have one interlock) and 2 (firms i and j have at least two interlocks). Results are presented for different α thresholds of unilateral ownership between i and j. α is the percentage of direct and indirect cash-flow rights. The two variables varying with this α cut-off are DU_UNIL_SUP_CFR2 and DU_UNIL_INF_CFR2. "DU_" means that the independent variable is a dummy. UNIL_SUP (UNIL_INF) means that the unilateral ownership is superior (inferior) to the α threshold. Each regression includes 9 dichotomous time variables (not displayed here). Coefficients β are replaced by factor change coefficients (odds ratios), defined as exp(β). Robust standard errors of odds ratios (in parentheses) are adjusted for clustering at dyad level. *, **, and *** indicate significance of the exponentiated coefficients at the 10%, 5%, and 1% levels, respectively.

INTERLOCKS category

SUP-INF α cutoff

(1)All

(2)20%

(3)10%

(4)5%

(5)2% wherein DU_CROSS_CFR1 is regressed on the independent variables of the main equation plus two internal instruments: DIFFCROSS_CFR1t -1 (= CROSS_ CFR1t -2-CROSS_ CFR1t -1), which is the one year lagged first difference of the average percentage of the cash-flow rights of the cross-shareholdings of the two firms of the dyad, and CROSS_CFR1t -3, which is the average of the cash-flow rights of the two firms when they have cross-shareholdings, 3-year lagged. Residuals of the first stage equation are included in the second stage equation. The third model implements an over-identifying restrictions test that consists of adding the instruments as explanatory variables in the second stage equation and testing their joint significance. The dependent variable in models ( 2) and (3) has three outcomes representing the number of interlocking directorates between i and j: 0 (there is no interlock between i and j) is the base category; the other outcomes are 1 (firms i and j have one interlock) and 2 (firms i and j have at least 2 interlocks). "DU_" means that the variable is a dummy. Each regression contains 6 dichotomous time variables (not displayed here). Coefficients β are replaced by factor change coefficients (odds ratios), defined as exp(β). Robust standard errors of odds ratios (in parentheses) are adjusted for clustering at dyad level. *, **, and *** indicate significance of the exponentiated coefficients at the 10%, 5%, and 1% levels, respectively.

( and2) is a logit model (with standard errors adjusted for clustering) where DU_UNIL_SUP5_CFR1 and DU_UNIL_INF5_CFR1 are regressed on the independent variables of the main equation plus four internal instruments (3-year lagged value and 1-year lagged first difference value of the percentage of the CFR of large and small shareholdings held by one of the two firms in the dyad). Residuals of the first stage equation are included in the second stage equation (model 3). The fourth model implements an over-identifying restrictions test that consists of adding the instruments as explanatory variables in the second stage equation and testing their joint significance. The dependent variable in models (3) and ( 4) has three outcomes representing the number of interlocking directorates between i and j: 0 (there is no interlock between i and j) is the base category; the other outcomes are 1 (firms i and j have one interlock) and 2 (firms i and j have at least 2 interlocks). "DU_" means that the variable is a dummy. Each regression includes 6 dichotomous time variables (not displayed here). Coefficients β are replaced by factor change coefficients (odds ratios), defined as exp(β). Robust standard errors of odds ratios (in parentheses) are adjusted for clustering at dyad level. *, **, and *** indicate significance of the exponentiated coefficients at the 10%, 5%, and 1% levels, respectively.
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  Ferreira, M. A., and P. Matos, 2012, "Universal Banks and Corporate Control: Evidence from the Global Syndicated Loan Market," Review of Financial Studies, 25(9), 2703-2744.

Table 4

 4 displays the results -odd ratios and standard errors -of the multinomial logit regressions of the categorical variable INTERLOCKS on ownership and the control variables described above. The Log Pseudolikelihood and other usual statistics not displayed here show that the overall fit of the model is very satisfactory. The Small-Hsiao tests validate the assumption of independence of irrelevant alternatives. All regressions are implemented for the period 1997-2006 on 1,776 firm dyads, resulting in an unbalanced panel of 12,611 dyad-year observations.

Table 1 : Annual frequency of corporations in the sample Number of years in the sample

 1 

		10 9 8 7 6 5 4 3	2 1	Total corp. or dyad	Total obs.
	Number of corporations that								
	belong to the CAC 40 index at	41 1	4	2 2 0 2	5	3	1	61	507
	least one quarter during 1997-2006								
	Number of dyads	820 41 170 89 94 4 96 235 159 68	1776	12611

Table 2 : Evolution of ownership by corporation and by dyad

 2 

	Years	1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 1997-2006
												Total	%
	Panel A: % α of the voting rights ultimately owned by the first owner				
	Number of corporations (n)	50	51	54	51	52	52	50	49	49	49	507 100
	α ≥ 50%	14	16	16	11	12	11	10	8	8	9	115 22.68
	20% ≥ α < 50%	14	13	17	16	16	16	13	16	16	15	152 29.98
	10% ≥ α < 20%	10	11	10	11	10	10	11	10	9	11	103 20.32
	5% ≥ α < 10%	9	8	6	9	10	9	12	10	10	9	92 18.15
	α < 5%	3	3	5	4	4	6	4	5	6	5	45 8.88
	Panel B: Evolution of main dyadic variables								
	Number of dyads (n × (n -1)/2)	1225 1275 1431 1275 1326 1326 1225 1176 1176 1176 12611 100
			Number of interlocking directorates (in % of dyads in italic)
	1 interlock	178 191 214 198 175 171 158 157 152 131 1725 13.68
		14.53 14.98 14.95 15.53 13.20 12.90 12.90 13.35 12.93 11.14	
	At least 2 interlocks	77	59	60	56	43	37	35	32	25	26	450 3.57
		6.29 4.63 4.19 4.39 3.24 2.79 2.86 2.72 2.13 2.21	
				Number of ownership ties (in % of dyads in italic)	
	Unilateral ownership	60	57	67	58	68	60	58	54	47	31	560 4.44
		4.90 4.47 4.68 4.55 5.13 4.52 4.73 4.59 4.00 2.64	
	Cross-ownership	17	14	8	8	3	3	3	3	2	2	63 0.50
		1.39 1.10 0.56 0.63 0.23 0.23 0.24 0.26 0.17 0.17	

Table 3 : Descriptive Statistics

 3 

	Variable		Mean	Std. Dev.	Min.	Max.
	INTERLOCKS	overall	0.208	0.486	0	2
		between		0.418	0	2
		within		0.281	-1.292	1.986
	DU_INTERLOCK1	overall	0.137	0.344	0	1
		between		0.262	0	1
		within		0.238	-0.763	1.037
	DU_INTERLOCK_MIN2 overall	0.036	0.186	0	1
		between		0.155	0	1
		within		0.120	-0.764	0.936
	DU_UNIL_CFR1	overall	0.044	0.206	0	1
		between		0.178	0	1
		within		0.117	-0.856	0.944
	DU_CROSS_CFR1	overall	0.005	0.071	0	1
		between		0.055	0	1
		within		0.047	-0.895	0.905
	DU_UNIL_CFR2	overall	0.057	0.231	0	1
		between		0.198	0	1
		within		0.137	-0.843	0.957
	DU_CROSS_CFR2	overall	0.007	0.081	0	1
		between		0.066	0	1
		within		0.050	-0.893	0.907
	DU_UNIL_SUP20_CFR1 overall	0.004	0.066	0	1
		between		0.065	0	1
		within		0.039	-0.896	0.893
	DU_UNIL_INF20_CFR1 overall	0.040	0.196	0	1
		between		0.165	0	1
		within		0.114	-0.860	0.940
	DU_UNIL_SUP5_CFR1	overall	0.008	0.091	0	1
		between		0.092	0	1
		within		0.049	-0.892	0.908
	DU_UNIL_INF5_CFR1	overall	0.036	0.186	0	1
		between		0.153	0	1
		within		0.111	-0.864	0.936
	DU_UNIL_SUP1_CFR1	overall	0.036	0.186	0	1
		between		0.163	0	1
		within		0.110	-0.864	0.936
	DU_UNIL_INF1_CFR1	overall	0.008	0.091	0	1
		between		0.058	0	1
		within		0.067	-0.692	0.908
	IDEMOWNER	overall	0.223	0.503	0	5
		between		0.409	0	5
		within		0.344	-2.077	3.123
	DU_STATE	overall	0.191	0.393	0	1
		between		0.276	0	1
		within		0.268	-0.709	1.091
	C1MEAN	overall	28.969	16.424	0.670	95.910
		between		15.893	3.137	91.213
		within		7.766	-4.219	87.066
	BOARDSIZE	overall	26.889	5.110	9	45
		between		4.605	13	40
		within		2.558	14.889	39.889
	DU_NODUALITY	overall	0.114	0.318	0	1
		between		0.241	0	1
		within		0.212	-0.743	1.014

Table 3 :

 3 Continued Between statistics are calculated for an unbalanced panel of 1,776 dyads (pairs of firms i and j).

	Variable		Mean	Std. Dev.	Min.	Max.
	DU_FIN1	overall	0.231	0.422	0	1
		between		0.435	0	1
		within		0	0.231	0.231
	DU_FIN2	overall	0.015	0.121	0	1
		between		0.137	0	1
		within		0	0.015	0.015
	DU_IDEMSIC	overall	0.031	0.174	0	1
		between		0.155	0	1
		within		0.090	-0.869	0.931
	DISTANCETOCAC	overall	0.299	0.290	0	0.900
		between		0.277	0	0.900
		within		0	0.299	0.299
	DEGREE it	overall	11.200	8.145	0	48
		between		7.420	0	48
		within		4.239	-5	30.900
	DEGREE jt	overall	11.235	8.261	0	48
		between		7.507	0	42
		within		4.443	-8.598	30.935
	AVDEGREE i	overall	11.200	6.955	0	48
		between		7.420	0	48
		within		0	11.200	11.200
	AVDEGREE j	overall	11.235	6.964	0	42
		between		7.507	0	42
		within		0	11.235	11.235

Table 5 : The impact of direct ownership ties on the odds of having interlocking directorates: CEO interlocks excluded
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Table 6 : The impact of direct and indirect ownership ties on the odds of having interlocking directorates

 6 

Table 7 : Direct ownership ties and the odds of having interlocking directorates. Endogeneity test 1

 7 This table presents the results of the 2SRI endogeneity tests for multinomial logistic regressions. Observations are pairs of firms i and j (dyads). The first stage equation is a logit model (with standard errors adjusted for clustering)

	6)1%

Table 8 : Direct ownership ties and the odds of having interlocking directorates. Endogeneity test 2

 8 This table presents the results of the 2SRI endogeneity tests for multinomial logistic regressions. Observations are pairs of firms i and j (dyads). The first stage equation (models 1

Note that control rights are defined as an exit right in[START_REF] Hart | Firms, Contracts, and Financial Structure[END_REF] framework(Hart and Holmström, 

2010), whereas they are defined as a right to interfere in management choices in[START_REF] Aghion | An Incomplete Contracts Approach to Financial Contracting[END_REF] or[START_REF] Tirole | The theory of corporate finance[END_REF] models.2 E.g.,[START_REF] Cai | Electing Directors[END_REF] study shareholder behavior during director elections in US corporations.3 In another worldwide sample[START_REF] Dahya | Dominant shareholders, corporate boards, and corporate value: A cross-country analysis[END_REF], 47% of the directors are affiliated to the dominant shareholder but only 9% of the board members belong to the dominant shareholder's family. See also[START_REF] Yeh | Commitment or entrenchment? Controlling shareholders and board composition[END_REF] who find that such a relationship occurs for half of their sample of Taiwanese firms.[START_REF] Carney | Changes to the ownership and control of East Asian corporations between 1996 and 2008: The primacy of politics[END_REF] extend[START_REF] Claessens | The separation of ownership and control in East Asian Corporations[END_REF] study and show that, in 2008, ownership is not separated from management in 70% of East Asian firms controlled by family shareholders.

Financial studies (e.g.[START_REF] Khanna | Synchronicity and firm interlocks in an emerging market[END_REF][START_REF] Dittmann | Bankers on the Boards of German Firms: What They Do, What They Are Worth, and Why They Are (Still) There[END_REF] and sociological studies (e.g.[START_REF] Mizruchi | What Do Interlocks Do? An Analysis, Critique, and Assessment of Research on Interlocking Directorates[END_REF] use this dyadic framework to examine networks of firms.

However, the evidence is mixed for Germany. Using other samples,[START_REF] Kaplan | Top Executives, Turnover, and Firm Performance in Germany[END_REF] andFranks and Mayer (2001) find that management turnover follows low performance but is not affected by ownership structure. However, Franks and Mayer (2001) also show that corporations ultimately controlled by banks exhibit higher turnover in the case of low performance.

However, the number of missing nodes and links in this CAC 40 sub-network is likely to be small: super large companies do not share directors with small firms; and small companies cannot afford to purchase large shareholdings in the massive capitalizations composing the CAC 40. Our econometric results show also that there is a significant homophily effect in the CAC 40 network of interlocking directorates, which shows that CAC 40 firms tend to connect themselves with similar firms.

Representativity tests are available upon request. We implemented them year by year and for 4 sectoral categories in order to have a minimum of 5 observations by year and by category. The sectoral

Tracking ultimate owners improves perception of the actual ownership network characterizing the firms in our sample: some CAC 40 firms have no direct ownership linkages but do have indirect ownership ties when we consider the pyramidal chain of their multiple ultimate owners. However, because the ownership linkages matrix has to be of the same size as the interlocking directorate matrix, we can only use information about ultimate owners belonging to the CAC 40. Finally, we show that using or not using the ultimate owner methodology to compute cash-flow rights does not markedly change the results.

Note also that, because of the 2006 European "transparency" directive, some VR figures are expressed as a percentage of total equity even if some of the shares were deprived of VR because, e.g. they were held by the actual company. In such cases, we recalculated VR on the basis of total outstanding shares.

This assumption is in line with[START_REF] Faccio | The ultimate ownership of Western European corporations[END_REF] study which shows that, in 1996, 19.96% of stock capital was required to obtain a 20% of VR in French corporations. Nevertheless, as computed for companies of our sample, the first shareowner is required to hold an average of 17.89% of CFR to obtain 20% of VR during the sample period. Under French corporate law, double voting is given to each share belonging to the same shareholder for at least 2 years. General meetings can increase this duration.

Under French corporate law no shareholding involved in cross-ownership can exceed 10% of CFR but it can exceed 10% of VR due to double voting, which however is very rare in our sample (2 cases).

We initially implemented all regressions with another size variable, log sum of the market capitalization of the two firms in a dyad, but excluded it because it was never significant.

 20 The time in the CAC 40 is divided by the number of years the firm is present in the sample, for each firm in the dyad.

E.g. evidence is provided by[START_REF] Morck | Banks and corporate control in Japan[END_REF],[START_REF] Byrd | Bankers on the board and the debt ratio of firms[END_REF],[START_REF] Santos | The American keiretsu and universal banks: Investing, voting and sitting on nonfinancials' corporate boards[END_REF],[START_REF] Güner | Financial expertise of directors[END_REF][START_REF] Dittmann | Bankers on the Boards of German Firms: What They Do, What They Are Worth, and Why They Are (Still) There[END_REF]), and Ferreira and Matos (2012).

Note that insurance companies are included in the category "financial companies" because, like in Germany, they are important providers of equity for French corporations and this may generate overlapping directors.

We also built a count variable equal to zero if the chairman is the CEO in both firms, equal to 1 if the CEO is not the chairman in one firm in the dyad, and equal to 2 if DU_NODUALITY equals 1. The results were unchanged when using this variable.

If we use VR instead of CFR, DU_UNIL_INF no longer explains the existence of one interlock for the 1% threshold. It suggests that some small shareholders benefit from double voting which allows them to have more than 1% of the VR. Shareholdings below the 1% cut-off of CFR but without double voting are not a determinant of single interlocks but still explain multiple interlocks.

Note that BOARDSIZE, which is a natural control variable for interlocking directorates, is significant only if the companies have one overlapping director. This effect disappears if the dyad has at least two interlocks. In other words, controlling ties between corporations must be explained by other factors than the natural determinant of interlocking directorates. The effect of BOARDSIZE is significantly different from zero for at least two interlocks only when we remove the board reputation variables DEGREE it and DEGREE jt .

The count variable INTERLOCKS takes the value zero if CEOs sit on each other's boards.

In[START_REF] Faccio | The ultimate ownership of Western European corporations[END_REF] study, in 15.7% of cases, French firms with a 20% controlling shareholder are controlled by a pyramid structure. In our data, this frequency is 22.5% of firms with a 20% controlling owner. When the first shareowner holds at least 10% or 5% of the VR, there is a pyramid structure in respectively 21.2% and 26.6% of cases. The frequency rises to 30.8% of our year-firm sample if we consider all first shareowners even if they hold less than 5% of the VR. Consequently, the use of a pyramid by the first shareholder seems to increase with ownership dispersion, suggesting that this structure plays an important role for various capital thresholds of main French corporations.

These regressions, not displayed here for space reasons, are available upon request.

We had to exclude DU_UNIL_CFR1 because of perfect prediction by construction, and we dropped DU_IDEMSIC because it does not vary when DU_CROSS_CFR1= 1.

Fich, E. M., and A. Shivdasani, 2007, "Financial fraud, director reputation, and shareholder wealth," Journal of Financial Economics, 86(2), 306-336. Fich, E. M., and L. J. White, 2005, "Why do CEOs reciprocally sit on each other's boards?," Journal of Corporate Finance, 11(1-2), 175-195. Flath, D., 1989, "Vertical integration by means of shareholding interlocks," International Journal of Industrial Organization, 7(3), 369-380. Fracassi, C., and G. Tate, 2012, "External Networking and Internal Firm Governance," The Journal of Finance, 67(1), 153-194. Franks, J., and C. Mayer, 1990, "Takeovers: Capital Markets and Corporate Control: A Study of France, Germany and the UK," Economic Policy, 5(10), 189-231. , 1997, "Corporate Ownership and Control in the U.K., Germany, and France," Journal of Applied Corporate Finance, 9(4), 30-45. , 2001, "Ownership and Control of German Corporations," The Review of Financial Studies, 14(4), 943-977. Franks, J., C. Mayer, and H. Miyajima, 2012, "The Ownerhip of Japanese Corporations in the 20 th Century," Working paper. Gibbons, R., 2005, "Four formal(izable) theories of the firm?," Journal of Economic Behavior & Organization, 58(2), 200-245.

The Small-Hsiao test validates the IIA assumption in all cases.

2

Chi2 statistic for the hypothesis that the difference of the β coefficients of DU_UNIL_CFR1 and DU_CROSS_CFR1 is zero.

3

Chi2 statistic for the hypothesis that the difference of the DU_UNIL_CFR1 β coefficients of outcome 1 and outcome 2 is zero.

4

Chi2 statistic for the hypothesis that the difference of the DU_CROSS_CFR1 β coefficients of outcome 1 and outcome 2 is zero.

5

Chi2 statistic for the hypothesis that the difference of the β coefficients of DU_UNIL_SUP_CFR1 and DU_UNIL_INF_CFR1 is zero.

6

Chi2 statistic for the hypothesis that the difference of the DU_UNIL_SUP_CFR1 β coefficients of outcome 1 and outcome 2 is zero.

7

Chi2 statistic for the hypothesis that the difference of the DU_UNIL_INF_CFR1 β coefficients of outcome 1 and outcome 2 is zero. The Small-Hsiao test validates the IIA assumption in all cases.

2

Chi2 statistic for the hypothesis that the difference of the β coefficients of DU_UNIL_CFR2 and DU_CROSS_CFR2 is zero.

3

Chi2 statistic for the hypothesis that the difference of the DU_UNIL_CFR2 β coefficients of outcome 1 and outcome 2 is zero.

4

Chi2 statistic for the hypothesis that the difference of the DU_CROSS_CFR2 β coefficients of outcome 1 and outcome 2 is zero.

5

Chi2 statistic for the hypothesis that the difference of the β coefficients of DU_UNIL_SUP_CFR2 and DU_UNIL_INF_CFR2 is zero.

6

Chi2 statistic for the hypothesis that the difference of the DU_UNIL_SUP_CFR2 β coefficients of outcome 1 and outcome 2 is zero.

7

Chi2 statistic for the hypothesis that the difference of the DU_UNIL_INF_CFR2 β coefficients of outcome 1 and outcome 2 is zero. 2 Chi2 statistic for the hypothesis that the difference of the β coefficients of DU_UNIL_CFR1 and DU_CROSS_CFR1 is zero.

3 Chi2 statistic for the hypothesis that the difference of the DU_UNIL_CFR1 β coefficients of outcome 1 and outcome 2 is zero. 4 Chi2 statistic for the hypothesis that the difference of the DU_CROSS_CFR1 β coefficients of outcome 1 and outcome 2 is zero. 5 Chi2 statistic for the hypothesis that the β coefficients of the instruments DIFFCROSS_CFR1 t-1 and CROSS_CFR1 t-3 are jointly different from zero. 2 Chi2 statistic for the hypothesis that the difference of the β coefficients of DU_UNIL_SUP5_CFR1 and DU_UNIL_INF5_ CFR1 is zero. 3 Chi2 statistic for the hypothesis that the difference of the DU_UNIL_SUP5_ CFR1 β coefficients of outcome 1 and outcome 2 is zero. 4 Chi2 statistic for the hypothesis that the difference of the DU_UNIL_INF5_ CFR1 β coefficients of outcome 1 and outcome 2 is zero. 5 Chi2 statistic for the hypothesis that the β coefficients of the instruments DIFFUNIL_SUP5_CFR1 , UNIL_SUP5_CFR1 t-3 , DIFFUNIL_INF5_CFR1 t-1 , and UNIL_INF5_CFR1 t-3 are jointly different from zero.