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The recent corporate governance literature has emphasised the distinction between control and cash-flow rights but has disregarded measurement issues. Control rights may be measured by immediate shareholder votes, the voting rights as traced through ownership chains, or voting power indices that may or may not trace ownership through chains. We compare the ability of various measures to identify the effects of ownership concentration on share valuation using a German panel data set. The widely-used weakest link principle does not perform well in this comparison. Furthermore, measures that trace control through ownership chains do not outperform those that rely on immediate ownership, thus questioning the role of pyramids in the separation of control and cash-flow rights. The paper emphasises that there is a distinction between these two aspects of ownership even without pyramids or preferred stock, identification of which requires measures that, like the Shapley-Shubik index, do not simply equate control rights with voting rights.

A c c e p t e d M a n u s c r i p t

Introduction

In most countries the typical listed firm is controlled by one or two large owners (Claessens et al. 2000, Faccio andLang 2002). The key conflict of interest in the governance of such firms is not between dispersed shareholders and professional managers who run the firm with little or no ownership stake in it, but rather between controlling and non-controlling owners. The extent of this conflict depends on the relationship between the control and cash-flow rights of the controlling owner [START_REF] Shleifer | A survey of corporate governance[END_REF][START_REF] Porta | Corporate ownership around the world[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] Porta | Investor protection and corporate valuation[END_REF][START_REF] Becht | Corporate governance and control[END_REF]. The control rights of ownership refer to an owner's ability to influence the way a firm is run, while the cash-flow rights of ownership refer to the fraction of the firm's profits to which an owner is entitled. 1 Other things equal, the greater the control rights of the controlling owner, the greater her ability to obtain private benefits of control at the expense of other owners. Higher control rights for the controlling owner are usually regarded as increasing her ability to obtain private benefits of control at the expense of other owners. Evidence of such private benefits of control has been provided by [START_REF] Barclay | Private benefits from control of public corporations[END_REF], [START_REF] Bergström | Ownership of equity in dual-class firms[END_REF], [START_REF] Zingales | The value of the voting right: A study of the Milan stock exchange experience[END_REF], [START_REF] Johnson | Tunneling[END_REF], [START_REF] Franks | The ownership and control of German corporations[END_REF], [START_REF] Bertrand | Ferreting out tunnelling: an application to Indian business groups[END_REF], [START_REF] Gugler | Corporate governance and dividend pay-out policy in Germany[END_REF], [START_REF] Nenova | The value of corporate voting rights and control: a cross-country analysis[END_REF], and [START_REF] Dyck | Private benefits of control: an international comparison[END_REF]. However, the greater the cash-flow rights of the controlling owner, the more closely her incentives will be aligned with those of the other owners, and hence the lower her incentives to pursue costly policies which divert profits from noncontrolling owners [START_REF] Jensen | Theory of the firm: managerial behavior, agency costs and ownership structure[END_REF]. Thus the conflict of interest is likely to be more severe when the divergence between the controlling owner's control and cash-flow rights is greater.

The measurement of cash-flow rights is conceptually straightforward, but that of control rights is not. The extent of control that an owner has over a firm depends on various factors, but primarily on that owner's ability to influence the outcome of a vote by all owners. This can be measured in several ways, which yield very different results, as we show in the paper. The absence of an unambiguously correct measure of control rights means that, in order to be convincing, the conclusions of empirical 1 There are no universally-agreed terms for these concepts in the literature: control rights and cash-flow rights are alternatively called control and ownership respectively. However, the recent literature on ownership and corporate governance has focussed on a single control-rights measure. Most of this literature has equated control rights with voting rights. 2 If control and voting rights are treated as equivalent, then there are two main ways in which the control and cash-flow rights of ownership can be separated. One is by issuing classes of shares that differ in terms of their relative proportion of voting rights and dividend entitlement. The other is for an owner to exercise control via a chain of other firms -a pyramid. Suppose that all shares have the same dividend entitlement and voting rights, and possession of a simple majority of the voting rights allows an owner to determine all firm decisions. Then if an owner has 60 per cent of the voting rights in firm A, which has 55 per cent of the voting rights in firm B, this pyramid structure gives the owner complete control of firm B despite having cash-flow rights of only 33 per cent (the product of the owner's cashflow rights in firms A and B). In practice, pyramids are much the most important of these two ways of separating control and cash-flow rights, and have therefore played a central role in recent empirical studies of the separation of control and cash-flow rights. But the way in which these studies have measured the control rights of ultimate owners (those at the apex of a pyramid) is questionable. They have typically done so using the weakest-link principle (henceforth WLP). This principle assigns control rights to the ultimate owner on the basis of the minimum value of voting rights across the different links of a control chain. Thus, in the example above, the WLP would assign the ultimate owner control rights of 55 per cent in firm B. In cross-country comparisons the WLP has the advantage that it is comparatively easy to implement as all shareholdings below a generous threshold can be ignored and different national disclosure rules become largely irrelevant (La Porta et al. 1999, pp. 475-6). However, it is an ad hoc measure with no theoretical underpinning, and thus has some potentially serious problems as a measure of control rights. Furthermore, the recent empirical literature has simply taken for granted that the WLP produces satisfactory measures of control rights and their separation from cash-flow rights: the measures based on the WLP have not been compared to other possible control-right measures.

A c c e p t e d M a n u s c r i p t 3 In this paper we use voting power indices to provide alternative measures of control rights that can be employed in empirical studies of ownership and corporate governance. These indices provide measures of the ability of a voter holding a given proportion of voting rights to determine the outcome of a vote, given the overall proportion required to win and the distribution of other voters' rights [START_REF] Felsenthal | The Measurement of Voting Power[END_REF]. They thus provide natural measures of control rights. The use of such indices to measure control rights has two major advantages. First, they can distinguish control from cash-flow rights even when all shares have the same voting and dividend rights and no owner exerts control through a pyramid. It is far from obvious that in such a case an owner who holds, say, 60 per cent of the shares has equal control and cash-flow rights. This owner can determine the outcome of all decisions made by majority vote of the owners. Unless some decisions require more than 60 per cent of the votes, this owner has complete control despite having only 60 per cent of the cash-flow rights in the firm. Measuring control rights by a voting power index will reveal this difference. Second, the approach provides a basis for alternatives to the WLP measure of the control rights of owners who exercise control via a pyramid. These advantages make it possible both to evaluate the robustness of conclusions based on the WLP, and to study the effects of large owners' control and cash-flow rights empirically without having to rely on the existence of pyramids and different classes of share to obtain distinct measures of such rights.

This paper provides three main insights. First, most of our measures of ownership concentration can be used to identify a statistically and economically significant effect of ownership concentration on share valuation for our sample of German firms that is in line with corporate governance models. However, this is not the case for the WLP. This raises doubts about the conclusions that have been drawn solely on the basis of the WLP measure. Second, measures that trace control through ownership chains do not outperform those that rely on immediate ownership at the first-tier level. This questions the widely-held view that pyramids play an important role in separating control and cash-flow rights of large owners. Third, the paper emphasises that there is a distinction between control and cash-flow rights even without pyramids or preferred stock, identification of which requires measures that, like the Shapley-Shubik index, do not simply equate control rights with voting rights.

A c c e p t e d M a n u s c r i p t 4 Section 2 of the paper discusses the problems that arise in using the WLP as a measure of ultimate owners' control rights and the way in which control rights can be measured on the basis of voting power indices. Section 3 uses a sample of listed German firms to compare different control-rights measures. It shows that the degree of control exercised by large owners and the extent of the divergence between control and cash-flow rights are very sensitive to the measure of control rights that is adopted.

To assess whether the differences between these alternative measures are of any consequence, Section 4 compares their performance as explanatory variables in a regression model of the determinants of a firm's market-to-book ratio of equity value.

The results show that different ownership measures do result in different conclusions about the effects of the largest owner's control and cash-flow rights on firm value.

The results also suggest that the WLP measure is unsatisfactory and that measures of the divergence between the largest owner's control and cash-flow rights which take account of pyramids perform generally less well than those that do not. Section 5 concludes by noting that the conceptual problems which arise with the use of the WLP to measure control rights and its poor performance in our empirical analysis mean that the results of studies of ownership concentration and corporate governance based exclusively on the WLP, such as the claim by La [START_REF] Porta | Corporate ownership around the world[END_REF] that the use of pyramids is a major reason why the control rights of largest owners exceed their cash-flow rights, must be regarded as tentative in the absence of evidence that they are robust to alternative control-right measures. Section 5 suggests that the emphasis on pyramids as a method of separating control from cash-flow rights in recent studies may be misplaced.

Measures of control rights

The weakest-link principle

The WLP approach to measuring the control rights of ultimate owners appears to originate with La [START_REF] Porta | Corporate ownership around the world[END_REF], but much of the detail of this approach has been developed in the course of its application by [START_REF] Claessens | The separation of ownership and control in East Asian corporations[END_REF], [START_REF] Claessens | Disentangling the incentive and entrenchment effects of large shareholdings[END_REF], Faccio andLang (2002), and[START_REF] Faccio | Dividends and expropriation[END_REF]. According to the WLP, a firm has an ultimate owner if a controlling owner with more than some threshold A c c e p t e d M a n u s c r i p t value of voting rights can be identified. The threshold value used in different applications has variously been five, 10 or 20 per cent. A firm is said to have an ultimate owner at a given threshold if all the links in the relevant control chain exceed the threshold value. According to this approach, a firm is widely held if no ultimate owner can be identified using the WLP and the relevant threshold value of voting rights. Faccio and Lang (2002, page 372) illustrate the approach as follows: if a family owns 15% of Firm X, that owns 20% of Firm Y, then Y is controlled through a pyramid at the 10% threshold. However, at the 20% threshold, we would say that Firm Y is directly controlled by Firm X (which is widely held at the 20% threshold) and no pyramiding would be recorded.

The links in the control chain that are recognised when measuring ultimate ownership via a pyramid are those where voting rights are less than 100 per cent. If, in Faccio and Lang's example, the family had all the voting rights in Firm X, then Firm Y would be said to be directly controlled by this family, with no pyramid involved.

There is no theoretical foundation for the use of the WLP to measure ultimate owners' control rights, and hence a number of problems arise in its application. Some of these reflect not the existence of pyramids but rather the drawbacks common to all approaches that treat control and voting rights as identical. The use of threshold values above which owners' voting rights are regarded as giving control and below which they are not is inevitably arbitrary, and leads to counter-intuitive outcomes. It is difficult to accept, for example, that a firm is widely held if it has a single large owner holding 19 per cent of the voting rights with the other 81 per cent being dispersed over very many small owners, as is implied by the use of a 20 per cent threshold.

However, the particular problems of the WLP concern its application to When the WLP method employed by La Porta et al. identifies more than one ultimate owner, they "assign control to the shareholder with the largest … voting stake". 3 But ignoring the existence of more than one ultimate owner with significant control rights can be very misleading. [START_REF] Faccio | Dividends and expropriation[END_REF] approach is not appropriate.

The other authors who have used the WLP to measure ultimate owners' control rights do take some account of the existence of multiple large owners, but the way in which this is done is questionable. When a firm has more than one ultimate owner at a particular threshold value, the method adopted is to divide overall control of the firm equally among these owners. Claessens et al. (2000, page 95) give an example of a firm where a family has 30 per cent of the voting rights and a widelyheld corporation has 10 per cent of the voting rights: "at the 10% cutoff the family and the corporation are each assigned one-half of the ultimate control. At the 20% level, however, the firm is fully controlled by the family". It is difficult to see how this approach can be justified. Either it gives too much control to the corporation -at the 10 per cent threshold, the corporation is assigned the same degree of control as the family despite having only one-third of the voting rights -or it gives too little -at the 20 per cent threshold, the corporation is assigned no control despite having a non- The application of the WLP is also far from obvious in the case of crossholding: situations in which a firm in a control chain has some voting rights in another firm higher up the control chain. The procedure adopted by Claessens et al. (2000, page 93) is as follows:

Suppose that a shareholder has 25% of the voting rights in firm A, which owns 100% of firm B. Firm B in turn owns 50% of firm A. What share of the voting rights does the shareholder have in firm A? Following our definition of control, we determine that the shareholder has 50% of the control rights in firm A, 25% directly and 25% through a pyramidal chain.

But it can be argued that the figure of 50 per cent greatly overstates the control rights of the shareholder in this example. Suppose that the management of firm B differs from the shareholder in its views about the policies that firm A should adopt. Since the management of firm B has 50 per cent of the voting rights in firm A, it can never lose a majority vote of firm A's owners, and will typically win. The shareholder's control rights in firm A thus appear to be far smaller than the figure assigned by the WLP.

The WLP thus has a number of serious problems as an approach to measuring ultimate owners' control rights. An alternative approach, based on voting power indices, is therefore worth exploring.

A c c e p t e d M a n u s c r i p t 9 2.2 Voting power indices

Voting power indices provide a natural basis for measurement of the control rights of owners of a firm. These indices have been used in some studies of corporate governance [START_REF] Leech | The relationship between shareholding concentration and shareholder voting power in British companies: a study of the application of power indices for simple games[END_REF][START_REF] Leech | An empirical comparison of the performance of classical power indices[END_REF][START_REF] Pohjola | Concentration of shareholder voting power in Finnish industrial companies[END_REF][START_REF] Rydqvist | The Pricing of Shares with Different Voting Power and the Theory of Oceanic Games[END_REF][START_REF] Zingales | The value of the voting right: A study of the Milan stock exchange experience[END_REF][START_REF] Zwiebel | Block investment and partial benefits of corporate control[END_REF]), but have not been applied to the measurement of control rights exerted through a pyramid. The two best-known voting power indices are those developed by [START_REF] Shapley | A method for evaluating the distribution of power in a committee system[END_REF] and [START_REF] Banzhaf | Weighted voting doesn't work: a mathematical analysis[END_REF] Although voting power in a given situation may be the same whether measured by the SSI or the BZI, in general the two indices give different results.

Suppose that a firm has a single large shareholder, with 40 per cent of the votes, and 60 small shareholders each owning one per cent of the votes. The outcome of a vote is determined by simple majority, so that the quota required to win is 50 per cent. In this case, the SSI for the large shareholder is 65.61 per cent, while each small shareholder has a SSI of 0.57 per cent. In contrast, the BZI for the large shareholder is 100 per cent, and each small shareholder has a BZI of zero.

The fact that the SSI and the BZI often give substantially different measures of the voting power associated with a given distribution of voting rights may be one reason why these indices are not more widely used as measures of voting power.

Another reason may be that the theoretical foundations of the two indices are not . 4 In this paper, no attempt is made to resolve the question of which voting power index is theoretically preferable. Instead, the paper uses the SSI rather than the BZI as the basis of an alternative to the WLP as a measure of control rights for the following practical reason.

A problem that often arises when voting power indices are used to measure the control rights of firm owners is that not all ownership stakes are observed, and hence assumptions must be made about the unobserved voting rights. The unobserved voting rights are usually individually very small, although they may be large in aggregate, so a natural assumption to make is that the total unobserved voting rights are dispersed over an infinitely large number of owners. This case is known as the oceanic one in the literature on voting power indices: there exists a large number (in the limit, an ocean) of 'minor' voters with positive total voting rights, but the voting rights of each individual minor voter tend to zero. The values given by the SSI are not very sensitive to the assumption made about unobserved voting rights, but this is not true for the BZI, and the SSI and BZI behave very differently in the oceanic case, as [START_REF] Dubey | Mathematical properties of the Banzhaf power index[END_REF] show. If there is a single large owner holding a fraction x < 0.5 of the voting rights, the remaining fraction 1-x is held by an ocean of small owners, and the quota is 50 per cent, then the SSI for the large owner is x/(1-x), while the BZI is always 100 per cent. 5 Thus if a firm has a single large owner holding five per cent of the voting rights, and an ocean of small owners holding the remaining 95 per cent, the SSI for the large owner is 5.26 per cent but the BZI is 100 per cent. If the 95 per cent is held by 190 owners each with 0.5 per cent of the votes rather than by an ocean of small owners, the SSI for the large owner is 5.24 per cent, while the BZI is 5.91 per cent. The value of the BZI is thus extremely sensitive to the assumption made about the unobserved voting rights, and the assumption that these are held by an ocean of small owners may not be appropriate when using the BZI. In the absence of a compelling alternative, however, the oceanic assumption is used in this paper, and therefore the BZI is not used to compute measures of control rights.

A c c e p t e d M a n u s c r i p t

An obvious advantage of using the SSI to measure the control rights of firm owners is that control and cash-flow rights can be distinguished even when all shares have the same voting and dividend rights and no owner exerts control through a pyramid. Consider the example above of the firm with a single large owner holding 40 per cent of the votes, and 60 small owners each holding one per cent of the votes.

Suppose that all shares have the same voting and dividend rights. If control rights are measured by voting rights, then the large owner has control and cash-flow rights of 40 per cent, and each small owner has control and cash-flow rights of one per cent.

However, if control rights are measured by the SSI, and the quota is 50 per cent, then the largest owner has control rights greater than cash-flow rights (65.61 per cent compared to 40 per cent) and each small owner has control rights less than cash-flow rights (0.57 per cent compared to one per cent).

Another advantage of using the SSI is that it provides the basis for an alternative to the WLP as a measure of the control rights of firm owners who exercise control via a pyramid. Consider an example in which firm M has a single large owner, firm N, which has 15 per cent of the voting rights, while the remaining 85 per cent are dispersed among an ocean of small shareholders. Suppose that firm N is owned by three individuals (9, 10 and 11) with voting rights of 50 per cent, 39.9 per cent and 10.1 per cent respectively. There is only one chain of control in this example, which Measures of ultimate owners' control rights constructed in the way described in the previous paragraph, although based on the SSI, are not equivalent to the SSIs for the compound voting game formed by a pyramid of firms in which control depends on the ability to win several different votes. The SSI for a compound voting game is not, in general, equal to the product of the SSIs at each level of the game.

Owen (1995, page 276) shows that the only non-trivial voting power index for a compound voting game that can be obtained as the product of the corresponding indices at each level of the game is the BZI. However, as we have noted, the BZI is not a satisfactory index of voting power for oceanic voting games, and we do not use it to measure firm owners' control rights. It is not straightforward to compute SSIs for compound voting games, and we therefore measure the control rights of ultimate owners by the product of SSIs at each tier of a pyramid, since this can be calculated none. Although it is straightforward to compute the BZIs for the compound voting game constituted by Linotype-Hell, the resulting control-rights measures are not intuitively plausible, because of the behaviour of the BZI in the oceanic case. The example of Linotype-Hell illustrates why we decided not to compute control-rights measures using the BZI in the analysis presented in this paper.

This section has shown that the use of the WLP to measure the control rights of ultimate owners suffers from several problems, and that an alternative approach to the measurement of such control rights exists, based on the SSI. It has also pointed out that measuring control rights by the SSI allows them to be distinguished from cash-flow rights even when all shares have the same voting and dividend rights and there are no pyramids. Whether these different approaches yield significantly different measures of control rights is the subject of the next section.

A c c e p t e d M a n u s c r i p t

Control-rights measures for listed German firms

To analyse the extent to which different approaches to measurement of control rights yield different conclusions, we collected ownership data for 207 listed German non-financial firms in 1991, 1992 and 1993. The total number of listed non-financial firms in Germany in 1992 was 510. The main source for our ownership data was Wegweiser durch deutsche Unternehmen published by Bayerische Hypobank, which provides more detailed information on the ownership and equity capital structure of German AGs, both listed and unlisted, than any other source known to us.

Unfortunately this source ceased publication in 1994, which explains our choice of time period. We also used Wer gehört zu wem, published by Commerzbank, which covers many more firms than Wegweiser durch deutsche Unternehmen but provides less detail on each. The criteria we used for including a firm in our sample were that it should be possible to obtain definite information about its ownership structure, different classes of shares, voting caps, etc. in each of 1991-3, and that its voting shares should be traded. The main reason why firms were excluded from our sample was that tracing control rights through a pyramid would often lead to a firm that was not a public limited company and for which no ownership information could be found. Faccio and Lang (2002, pages 373-4) adopt the approach of classifying unlisted firms for which ownership data was unavailable as families, and they provide some justification for this in the case of Germany. In their sample of 704 listed financial and non-financial firms, 265 have controlling ultimate owners that are unlisted firms treated as families, so that there is some uncertainty about the ultimate ownership of a large proportion of these firms. We did not follow the Faccio and Lang approach. Instead we excluded firms from our sample if their control chain finished with an unlisted firm for which ownership data was unavailable. This means that our sample has a disproportionately small number of firms owned via a pyramid. We took this approach because our objective is to compare different methods of measuring the control rights of firms, rather than to provide a comprehensive picture of ownership structure. We wanted to be certain that the ownership data on the basis of which our control-rights measures were calculated were accurate, so that the conclusions we reached were not subject to the qualification that they depended on the assumption that unlisted firms with no ownership data were wholly owned by families. We also excluded a small number of firms from our sample because all the voting shares were A c c e p t e d M a n u s c r i p t 16 held by a single owner, so that the only shares for which a price was available were non-voting ones. The overall effect of the criteria we used to construct our sample is that it is not representative of all listed German non-financial firms: the firms included were on average much larger than the excluded firms. 7 However, for our purposes, it is more important to have accurate ownership data than a representative sample.

First-tier owners were classified into seven different types: families (including foundations set up by families), widely-held domestic financial firms, widely-held non-financial firms, public-sector bodies, cooperatives, foreign parent firms, and closely-held domestic firms, i.e., firms with one or more identifiable large owners.

Ultimate ownership coincides with first-tier ownership for those firms whose first-tier owners were not closely-held firms. For those first-tier owners that were closely-held domestic firms, we traced control rights back through pyramids until we were able to identify ultimate owners in one of the six other categories used for first-tier owners.

Thus the difference between first-tier and ultimate ownership is wholly due to the process of tracing control rights through the control chains associated with those firsttier owners that are closely-held firms.

For each firm, the voting rights of all owners identified in our sources were recorded in each of the three years. When a firm's ownership structure involved a pyramid, the voting rights of all owners of the firms at the different links in the control chain were recorded. The measurement of voting rights took account of all relevant features, such as the existence of non-voting shares, multiple voting shares, and voting caps. We then used these voting rights data to obtain alternative measures of the control rights of the largest and second-largest first-tier and ultimate owners of each firm.

Before presenting these different measures, it is necessary to note some relevant features of German corporate law. All listed German firms are required to have a supervisory board as well as a management board. The latter is responsible for the operation of the firm, and is appointed by the former. In almost all cases, 7 The mean and median values of total assets in 1992 for the 207 firms in our sample were DM 3,889,487,000 and DM 498,570,400 respectively. We were only able to obtain data for 288 of the 303 excluded firms: the corresponding values for these firms were DM 736,319,700 and DM 157,325,900.

A c c e p t e d M a n u s c r i p t codetermination laws require the supervisory board to be composed of members elected separately by the owners and the employees of the firm. 8 The procedure for election of the owner representatives involves a simple majority vote at the owners'

meeting. An owner with a majority of the voting rights thus has complete control of the owner representatives on the supervisory board. But codetermination means that such an owner does not necessarily have complete control of the management board, and hence of the way in which the firm is run. There are three different forms of codetermination. Under Montan codetermination, which applies to certain coal and steel firms, the supervisory board has equal numbers of owner and employee representatives, together with a neutral member to break ties. A Montan firm also has a labour director on its management board, who (in contrast to the other members of the management board) cannot be appointed if a majority of the employee representatives on the supervisory board vote against the appointment. For firms not subject to Montan codetermination and having 2,000 or more employees, there are equal numbers of owner and employee representatives on the supervisory board. In these firms, the chairman of the supervisory board, who is elected either by a twothirds majority or, if such a majority cannot be achieved, by the shareholder representatives alone, can cast a second vote to break ties. Such firms are also required to have a labour director on the management board, but this director can be appointed even if a majority of the employee representatives on the supervisory board vote against the appointment. Finally, for firms not subject to Montan codetermination and having fewer than 2,000 employees, one third of the supervisory board consists of employee representatives, and there is no requirement for a labour director to be on the management board.

An owner with a majority of the voting rights in a listed firm that is not subject to Montan codetermination and has fewer than 2,000 employees is therefore able to appoint exactly his or her desired management board, and thus effectively has full control of the way in which the firm is run. But an owner with a majority of voting rights in a listed firm that has at least 2,000 employees or is subject to Montan codetermination faces some constraints on his or her ability to appoint the management board. At this stage we simply note the possibility that a given value of 8 Certain types of firm are exempt from the requirement to have employee representatives on the supervisory board, but the firms analysed in this paper all have employee representatives. A second relevant feature of German corporate law is that some decisions about the firm's operations, such as mergers, liquidations, and changes in its statutes and equity capital, have to be made by a vote at the owners' general meeting, rather than by the management board, and usually require a 75 per cent majority. Hence complete control of all decisions made at the owners' meeting requires an owner to have more than 75 per cent of the voting rights. Whether this requirement actually means that an owner with, say, 70 per cent of the voting rights does not have complete control of the way in which a firm is run is unclear: it can be argued that the ability to appoint the management board gives an owner complete control provided that the necessity to make decisions requiring a 75 per cent majority can be avoided. We therefore computed two different measures of control rights based on the SSI. In one, possession of a simple majority of voting rights was assumed to give an owner complete control, so that the quota was 50 per cent, while in the other complete control was assumed to require more than three-quarters of the voting rights (the quota was 75 per cent).

Our control-right measures are therefore as follows. One set of measures equates control and voting rights: this applies straightforwardly to first-tier owners (and is henceforth referred to as the FTVR control-right measure), and is adapted to ultimate owners by the use of the WLP (the UTWL control-right measure hereafter).

The other set of control-right measures is based on the SSI. The first-tier voting-right data were used to compute SSIs for first-tier owners corresponding to quotas of 50 and 75 per cent. These first-tier measures are true SSIs, and are henceforth referred to as the FTSS50 and FTSS75 control-right measures respectively. When ownership involved pyramids, the control-rights measures were computed by calculating the products of the SSIs at the different links in the control chain. As noted in the previous section, the resulting SSI-based measures of ultimate owners control rights are not true SSIs. They are referred to respectively as UTSS50 and UTSS75 measures depending on whether the quota used in the computation of the SSIs at each tier of the pyramid was 50 or 75 per cent.

In all but one case, multiple control chains and cross-holdings were incorporated into our measures of ultimate ownership straightforwardly. 9 The exception is the insurance company Allianz, which in all three years owned the largest proportion of voting rights in both the largest and one of the joint second-largest holders of its voting rights (the insurance company Münchener Rückversicherung and Dresdner Bank respectively). Since Allianz appeared to control itself, it was classified as a widely-held firm. 10 Table 1 shows the distribution of largest owner control and cash-flow rights for the 621 observations in our sample according to the control-rights measure used to determine ownership. A largest owner was identified for nearly 95 per cent of these observations. Note that there is a considerable amount of overlap between, for example, the FTVR and UTWL measures of control rights. These differ only with respect to the 251 observations for which the process of tracing control through pyramids resulted in the ultimate measures differing from the first-tier ones. 11 Firsttier and ultimate ownership coincide for the other 370 observations. A similar overlap exists for the FTSS50/UTSS50 and FTSS75/UTSS75 measures.

Depending on the quota, the SSI-based control-rights measures assign complete control to an owner with more than 50 or 75 per cent of the voting rights.

Consequently the control rights of largest owners shown in Table 1 are greatest when they are measured using the SSI with a 50 per cent quota and smallest when they are equated with voting rights. The move from first-tier to ultimate ownership measures lowers the largest owner's control rights: these are smaller according to the UTWL measure than according to the FTVR measure, and similarly for the UTSS50 and UTSS75 measures as compared to their first-tier equivalents. However control rights are measured, the typical firm in our sample has a controlling owner: the median value of the largest owner's control rights is at least 50 per cent for all six measures.

But the different measures produce different frequency distributions of largest 9 Multiple control chains occur when there is more than one chain of voting rights from firms to their ultimate owners. 10 La Porta et al. (1999, p. 486) also classify Allianz as widely-held. 11 There are 243 observations where the largest first-tier owner is a closely-held firm, so that ultimate measures necessarily differ from first-tier ones, and another 8 observations where taking account of the ownership structure of first-tier owners other than the largest leads to differences between ultimate and first-tier measures.

A c c e p t e d M a n u s c r i p t 20 owner's control rights. This is obvious for most comparisons of the distributions in Table 1, but was confirmed formally by testing the significance of the differences using the Kolmogorov-Smirnov (KS hereafter) test. For all possible pairwise comparisons of the distributions of largest owner's control rights, the KS test strongly rejected the null hypothesis of no difference.

Table 1 also shows alternative measures of the largest owner's cash-flow rights. The measure based on first-tier ownership, which is the same however first-tier control rights are measured, differs from first-tier voting rights solely as a result of the existence of classes of shares with different voting and dividend rights. It is the fraction of total dividends paid in a year received by the largest first-tier owner, which was obtained using the proportions of voting and non-voting shares held by this owner, and the dividends paid to voting and non-voting shares.12 There are only 75 observations (12.08 per cent) where the largest first-tier owner's voting and cash-flow rights differ, so there are only small differences in the mean and median values and the distributions of these two variables are rather similar (the p-value at which the KS test rejects the null hypothesis of no difference is 0.098). There are three different. measures of the largest ultimate owner's cash-flow rights, corresponding to the different measures of ultimate control rights. These cash-flow rights are computed as the product of this owner's cash-flow rights at each tier of a control chain (in some cases more than one control chain linked an ultimate owner to a firm at the bottom of a pyramid). The only reason why these ultimate cash-flow right measures differ is that, for a very small number of firms, different measures of ultimate control rights resulted in different largest owners being identified. The important difference is the one between the largest owner's cash-flow rights measured at the first-tier and ultimate levels, whichever measure of the latter is used. The largest owner's cash-flow rights are smaller when ownership is traced through pyramids. The KS test strongly rejects the null hypotheses of no difference between the first-tier distribution and each of the three ultimate distributions. This means, for example, that the analysis of ownership structure in Faccio and Lang (2002, henceforth FL) must be regarded as tentative. Our sample of listed German firms is smaller than that of FL, and their German data is for 1996, a later period than ours, so some differences between their WLP-based ownership measures and ours are to be expected. But the differences are small. We compared our 1993 UTWL ownership measures (the latest year for which we have data) with FL's ownership figures for the 163 firms that were in both samples. The mean (standard error) of our UTWL measure of the largest owner's control rights is 0.4907 (0.0211), compared to 0.4965 (0.0223) for FL's measure, so there is no significant difference between the two means. The corresponding values for the largest owner's cash-flow rights are 0.4018 (0.0229) for our measures and 0.4434 (0.0244) for FL's. The difference between these two means is statistically significant at the 0.05 level, although not large enough to suggest a major difference between our cash-flow measures and those of FL. This conclusion is supported by KS tests. Neither the null hypothesis of no difference between the distributions of the two control rights measures nor that of no difference between the distributions of the two cash-flow rights measures were rejected by the KS test. These comparisons suggest that the differences in control and cash-flow rights implied by alternative measures that we report in Table 1 would also be found in FL's larger sample of listed German firms, and thus justifies our view that their results should be regarded as tentative. 13In terms of the conflict of interest between controlling and non-controlling owners, the important question about different ownership measures is how they affect the separation between the largest owner's control and cash-flow rights. Table 2 shows this separation according to the six different control-rights measures. There is very little difference between the largest first-tier owner's control and cash-flow rights if the former are measured by FTVR, but there is a more pronounced difference difference between these three distributions of control -cash-flow right differences.

When control is traced through pyramids to find ultimate owners, the difference between the largest owner's control and cash flow rights increases for all control right measures. However, although the UTWL measure yields more of a control -cashflow rights difference than the FTVR one, and the two distributions are significantly different according to the KS test, there is still no difference between the largest owner's control and cash-flow rights for nearly half the observations when the UTWL measure is used. Both the UTSS50 and UTSS75 control-rights measures yield a distribution of control -cash-flow differences that is significantly different from that based on the UTWL one according to the KS test. However the distribution based on the UTSS50 measure is not significantly different from that generated by the FTSS50 measure, while the distribution based on the UTSS75 measure is significantly different from the one produced by the FTSS75 measure at a p-value of 0.063. Table 2 shows that, for all measures other than FTVR, there are cases in which the Table 3 shows the control rights of the second-largest owner in the five cases where these can be measured straightforwardly. 14 The proportion of observations in which a second-largest owner was identified varied from 20 per cent (in the FTSS50 case) to 47 per cent (in the UTSS75 case). The control rights of second-largest owners were often rather small, but it is clear that there is a non-trivial number of firms in our sample for which it is possible that the second-largest owner has sufficient control rights to constrain the largest owner. It is therefore important to use measures of control rights that are capable of accommodating this possibility. The evidence from our sample of listed German firms presented in this section shows clearly that the extent of the largest owner's control rights, and the degree of separation between this owner's control and cash-flow rights, varies considerably depending on the way in which control rights are measured. Do these differences 14 As has been noted, it is unclear how to treat the control rights of owners other than the largest using the WLP. It is possible in principle to evaluate the extent to which there is a conflict of interest between controlling and non-controlling owners because of a divergence between the former's control and cash-flow rights by regressing firm value on measures of these control and cash-flow rights. This approach is based on the assumption that the effects of the largest owner's control and cash-flow rights are reflected in the share value of firms. The value of a firm's shares will depend on the valuation of marginal shareholders. Suppose that these marginal shareholders are noncontrolling owners who correctly anticipate the way in which the largest owner's behaviour depends on his or her control and cash-flow rights. Other things equal, increases in the control rights of the largest owner have theoretically ambiguous effects on the value of shares. They increase the ability of the largest owner to obtain private benefits of control at the expense of non-controlling owners, and this effect will lower the value of the firm's shares. But they also increase the ability of the largest owner to limit agency costs by monitoring the management of the firm, and this effect will raise the value of the firm's shares. Which of these effects dominates is an empirical matter that is given by the sign of the estimated coefficient of the largest owner's control rights in the regression equation. 15 However, increases in the cashflow rights of the largest owner, other things equal, unambiguously strengthen the incentives for this owner to ensure that firm value is maximised, thus increasing firm value. The estimated coefficient of the largest owner's cash-flow rights in the regression equation is thus expected to be positive.

A c c e p t e d M a n u s c r i p t

A number of studies have used this approach to investigate the effects of the largest owner's control and cash-flow rights on non-controlling owners. [START_REF] Claessens | Disentangling the incentive and entrenchment effects of large shareholdings[END_REF] and [START_REF] Barontini | The effect of family control on firm value and performance: evidence from continental Europe[END_REF] use the WLP to measure the largest ultimate owner's control and cash-flow rights and, using data for East Asian and Continental European countries respectively, find evidence that increases in the difference between control and cash-flow rights lower firm value. [START_REF] Edwards | Ownership concentration and share valuation[END_REF] measure control rights as the proportion of votes actually exercised at shareholders' meetings and find, in a cross-section of German firms, that increases in the largest owner's control rights decrease firm value while increases in the largest owner's cash-flow rights increase firm value. 16 In order to establish whether different measures of control and cash-flow rights lead to significantly different conclusions about the conflict of interest between controlling and non-controlling owners, we estimate regression models relating firm value to the largest owner's control and cash-flow rights, together with several other variables. We compare the estimated effects of the largest owner's control and cashflow rights according to the particular measures of these rights used in the regressions, and show that different measures lead to different conclusions about the effects of these variables.

The basic regression model that we estimate is one with firm-specific effects as follows:
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In this equation i and t are firm and year subscripts respectively. MTB is the ratio of market to book value of equity capital measured at the end of the year. CR1 and CF1 are measures of the largest owner's control and cash-flow rights respectively, and CR2 is a measure of the second-largest owner's control rights. CODET is a dummy variable that takes the value one if more than one-third of a firm's supervisory board consists of employee representatives and is zero otherwise. X is a vector of other 16 In a recent study, [START_REF] Chirinko | Finance, control and profitability: the influence of German banks[END_REF] consider the special role of bank ownership on the profitability of German listed firms. They also look at whether bank influence may substitute for other instruments of corporate control, but do not look at the different effects of control and cash-flow rights.

A c c e p t e d M a n u s c r i p t explanatory variables, u i is a firm effect, v t is a time effect, and ε it is a idiosyncratic error term.

The expected sign of the coefficient β 1 is ambiguous, for the reasons that have been discussed, while β 3 is expected to be positive. The expected sign of β 5 is also ambiguous: increases in the control rights of the second-largest owner may limit the largest owner's pursuit of private benefits of control, thus raising firm value, or lead to collusion so that the two largest owners jointly extract more such private benefits, thus lowering firm value. [START_REF] Faccio | Dividends and expropriation[END_REF] provide some evidence that the presence of other large owners restrains the largest owner's expropriation of minority owners in Europe, but accentuates it in East Asia. [START_REF] Gugler | Corporate governance and dividend pay-out policy in Germany[END_REF] find evidence for Germany that the presence of a second large owner limits the private benefits of control obtained by the largest owner.

The terms that interact ownership measures with the codetermination dummy are included to allow for the possibility that stronger employee representation on a firm's supervisory board affects the relationship between firm value and the largest owner's control and cash-flow rights. As discussed in the previous section, it is possible, for example, that a given measure of control rights computed from the largest owner's voting rights corresponds to greater effective control if only one-third of the supervisory board is comprised of employee representatives, and hence the effect of a given value of control rights on firm value may vary between firms with different codetermination statuses. Our codetermination dummy variable does not distinguish between firms subject to Montan codetermination and firms with 2,000 or more employees. Only three of the 207 firms in our sample were subject to Montan codetermination, and we therefore combined these firms with those non-Montan firms having at least 2,000 employees to create the codetermination dummy. We do not include the codetermination dummy as a separate regressor, because we estimate the model using the fixed-effects (within) estimator and there is hardly any within variation in this variable. Only three of the firms in our sample had a change in the value of the codetermination dummy during the three years 1991-3.

The X vector in our regression model consists of a firm size variable, dummy variables for 1992 and 1993 to control for time effects on MTB, two variables to A c c e p t e d M a n u s c r i p t control for the influence of growth prospects on firm valuation, and three variables to control for other effects on the relationship between the market and book values of equity. We measure firm size by the logarithm of total assets (lnASSETS). Our two growth prospects variables are the growth of sales in the previous year (SALESGR) and the growth of the book value of equity capital in the previous year (CAPGR): the justification for the latter is that increases in the book value of equity capital indicate investment to take advantage of growth opportunities. Our three other control variables were the following. Total debt as a proportion of total assets (DEBT) was included as a regressor because debt is favourably treated by the tax system and may exert favourable effects on managerial effort and the consumption of private benefits of control [START_REF] Jensen | Agency costs of cash flow, corporate finance and takeovers[END_REF]Meckling 1976, Jensen 1986). Pension provisions as a proportion of total assets (PENSION) and other provisions as a proportion of total assets (OTHER) were included as regressors because of possible problems related to the use of the book value of equity in the denominator of our dependent variable. In Germany, both sets of liabilities may benefit the owners of a firm: pension provisions are a cheap source of investment finance, while other provisions are regarded as being a valuable vehicle for creative accounting and income smoothing. 17 A critical question to consider is whether the estimates of the coefficients of the ownership variables in our regression model can be given a causal interpretation.

As argued by [START_REF] Demsetz | The structure of corporate ownership: causes and consequences[END_REF], [START_REF] Himmelberg | Understanding the determinants of managerial ownership and the link between ownership and performance[END_REF], and [START_REF] Demsetz | Ownership structure and corporate performance[END_REF], firm ownership structure may not be exogenous but rather endogenously determined by a number of observed and unobserved firm characteristics, with the result that omitted variable bias affects the estimated coefficients of the ownership variables. If the regression can be estimated on panel data, then the fixed effects model permits consistent estimates under the assumption that there is unobserved firm heterogeneity which may be correlated with the regressors. This is the estimation method we adopt. Under the assumption that the effect of the unobserved determinants of ownership on firm value is constant over time once the effects of the observeable regressors are taken into account, we can give a causal interpretation to the estimated coefficients of the ownership regressors even though ownership is endogenous. Since we have only three years of data on each of 17 The issues involved here are discussed in [START_REF] Edwards | Ownership concentration and share valuation[END_REF]. There may be correlation between the ownership regressors and the idiosyncratic error term in our regression model due to either reverse causation or measurement error. The former reflects possible effects of firm value on ownership structure: for example, the largest owner may possess inside information and hence change her stake in the firm if it is over-or undervalued. The latter reflects the possibility that some, if not all, our ownership variables measure true control and cash-flow rights with an error that is not time-invariant. For the moment, we note that our use of the fixed effects estimator does not remove all possible concerns about endogeneity of the ownership variables, but maintain the hypothesis that there is no correlation between the ownership regressors and the idiosyncratic error. We return to this assumption at the end of the section.

Data and estimates of basic model

The data necessary to construct the various non-ownership variables in the regression model were collected from the Hoppenstedt Aktienfuhrer and the Hypobank Wegweiser durch deutsche Unternehmen. Summary statistics for all variables used in the regression analysis are given in Table 4. Note that the ownership variables are expressed as fractions rather than percentages in this table. This table makes clear that the reason for specifying the dependent variable in our regression model as the logarithm of MTB is that the distribution of MTB is highly dispersed and positively skewed. The decomposition of the overall standard deviation of the variables in Table 4 into their between and within standard deviations shows that for most of them variability is much greater between firms than it is over time for given firms. Only the two growth prospect variables have a greater within than between standard deviation.

The fact that there is much less within than between variation for most of the variables in within estimates, rather than by the fixed-effects estimator, which only uses within variation. However, unlike the fixed-effects estimator, the random-effects estimator is inconsistent if the unobserved firm-specific effects u i are correlated with the regressors. The Hausman test always rejects the null hypothesis of no difference between the fixed-and random-effects estimates of our model, and so we only use the fixed-effects estimator.

The basic regression model was estimated using each of the six different ownership measures. The null hypothesis that both β 2 and β 4 were zero was not rejected for five of the six models. To save space, Table 5 therefore shows estimates of the different models in which, for all except the UTSS75 model, the restriction that There is no evidence that CR2 has a significant effect on firm value. For all models in which this is an explanatory variable, the estimated coefficient is negative but not significantly different from zero, and in all cases the implied elasticity of MTB with respect to CR2 at the sample mean is very small indeed.

In all three first-tier models shown in Table 5, the estimated coefficient of CF1 is positive, and thus consistent with the basic hypothesis about the effect of increases in the largest owner's cash-flow rights on share value, while the estimated coefficient of CR1 is negative, implying that the overall effect of increases in the largest owner's cash-flow rights is to harm non-controlling owners and so lower share value.

Although the statistical significance of these coefficients in the FTSS50 model is questionable, all three first-tier models lead to the same general conclusion about the effects of the largest owner's control and cash-flow rights on share value. This is not the case for the three ultimate ownership models in Table 5. The results of the UTSS50 model are consistent with those of the three first-tier models, but those of the other two ultimate ownership models are not. In the UTWL model, the point estimates of the CR1 and CF1 variables are very close to zero, and certainly not statistically significantly different from zero, so that this model yields the conclusion that the largest owner's control and cash-flow rights have no effects on share value. In the UTSS75 model, although the statistical significance of the coefficient estimates is questionable, the effects of the CR1 and CF1 variables depend on firm codetermination status. According to this model, in firms where employees have weak codetermination rights, increases in CF1 lower share value, contrary to the basic hypothesis, while increases in CR1 raise it. However, in firms where employees have strong codetermination rights, the general conclusion about the effects of the largest owner's control and cash-flow rights on share value is consistent with that of the first-tier and UTSS50 models. The results in Table 5 show clearly that different ownership measures yield different conclusions about the effects of the largest owner's control and cash-flow when the widely-used WLP method of measuring control rights is employed on our data, it gives results that differ from most other models by implying that neither the control rights nor the cash-flow rights of the largest owner have any effect on share value.

Estimates of an expanded model

A question raised by the results in Table 5 is why the estimated effects of these variables differ between the FTVR and FTSS75 models and the UTWL and UTSS75 models. As was noted in section 3, there is a great deal of overlap between the values of the ownership variables in the corresponding first-tier and ultimate ownership models. These differ only for the 251 observations in which control was exerted via a pyramid. Hence the answer to the question just raised must depend in part on the difference between the first-tier and ultimate measures of control and cashflow rights for these observations. Table 6 therefore reports the results of estimating regression models in which the effects of CR1 and CF1 were allowed to differ according to whether the observations on these variables referred to firms that were or

were not owned via a pyramid. The coefficients of the CR1 and CF1 non-pyramid variables give the estimated effect for firms not owned via a pyramid, while the coefficients for the corresponding pyramid variables give the estimated effect for firms owned via a pyramid. It is useful to conduct this exercise for all six ownership models, because if ownership is correctly measured at the ultimate level then the largest owner's control and cash-flow rights are measured inaccurately for 251 observations in the first-tier models.The null hypothesis that there was no difference between the estimated coefficients of the pyramid and non-pyramid CR1 and CF1

variables was not rejected at conventional levels for the FTSS50, FTSS75 and UTSS50 models in Table 6. 18 Thus for two of the three first-tier models there is no evidence that the largest owner's control and cash-flow rights are inaccurately measured because control is not traced through pyramids to ultimate owners in such 18 The p-values for this test were 0.41, 0.59 and 0.58 respectively. models. However, there were statistically significant differences between these coefficients in the FTVR, UTWL and UTSS75 models. Much more weight can be placed on the differences between the pyramid and non-pyramid variables in the UTWL and UTSS75 models, since these are not driven by just a small number of observations. In the UTWL model, the coefficients of the non-pyramid variables are significant at the 0.05 level and are similar to those of the CR1 and CF1 variables in the FTVR model. However, the estimated coefficients of the pyramid variables have different signs from those of the non-pyramid variables and are not significant at the 0.05 level. When the WLP is used to measure ultimate owners' control rights, it results in estimated coefficients of CR1 and CF1 for ultimate owners who exert control via a pyramid that are very different to those obtained for ultimate owners who do not exert control via a pyramid. Hence if no distinction is made between the two types of ultimate owner (as in Table 5), the UTWL model shows absolutely no effect of the largest owner's control and cash-flow rights. These results suggest that, for our sample of firms, the WLP does not provide a satisfactory basis on which to measure the control and cash-flow rights of owners who exert control via a pyramid. Conditional on voting rights measuring control rights correctly, the coefficients of the CR1 and CF1 non-pyramid variables in the UTWL model give estimates of the effect of the largest owner's control and cash-flow rights: the question of how to measure control rights exerted via a pyramid does not arise in this case. However, the coefficients of the CR1 and CF1 pyramid variables give estimates of the effect of the largest owner's control and cash-flow rights conditional both on voting rights measuring control rights correctly and on the WLP being the correct basis on which to measure control exerted through a pyramid, since the question of how to measure control rights exerted via a pyramid has to be addressed in this case.

If the effects of the largest owner's control and cash-flow rights on share value differ according to whether they are or are not exerted via a pyramid, as they do according to the UTWL model in Table 6, one of two conclusions can be drawn. Either the A c c e p t e d M a n u s c r i p t 36 control rights exerted through a pyramid are measured incorrectly or there are reasons why the effect of control rights on share value differ according to whether they are exerted directly or via a pyramid. The literature on pyramids has not, to the best of our knowledge, suggested that there is any basis for the latter conclusion. Hence the appropriate conclusion appears to be that the WLP is an unsatisfactory basis on which to measure control rights exerted via a pyramid.

The results for the UTSS75 model in Table 6 incorporate the restriction (which has p-value 0.52) that the effects of the largest owner in firms where employees have weak codetermination rights are the same for pyramid and nonpyramid observations. The estimated effects of CR1 and CF1 for these firms are different from those in the FTSS75 model but virtually identical to those shown for the UTSS75 model in Table 5: in particular, the sign of the CF1 variable conflicts with the basic hypothesis, although it is not statistically significant. For firms in which employees have strong codetermination rights, the estimated effects of CR1 and CF1

have the same sign as those in the FTSS75 model and are significant at the 0.10 level in the case of non-pyramid observations, but this is not so in the case of pyramid observations. It is not obvious why the move from the FTSS75 to the UTSS75 model produces these changes in the estimated effects of CR1 and CF1, but these results also suggest that, for our sample, the UTSS75 ownership measure is unsatisfactory.

A comparison of different estimates of largest owner control and cash-flow rights

The results in Tables 5 and6 are broadly consistent with the hypothesis that share value is influenced by the difference between the largest owner's control and cash-flow rights rather than by these two components separately. We therefore tested whether this restriction could be imposed on the FTSS50, FTSS75 and UTSS50 models in Table 5 (recall that the results in Table 6 provided no evidence that there was any difference between the estimated coefficients of the pyramid and nonpyramid CR1 and CF1 variables in these models). This restriction was not rejected for any of the three models: the p-values were 0.99, 0.64 and 0.46 respectively. We also tested whether this restriction could be imposed on the FTVR, UTWL and UTSS75 models in Table 6. The restriction was not rejected for the FTVR and UTWL models Table 7 shows the estimates obtained when this restriction was imposed on all models for which it was not rejected. In the FTSS50, FTSS75 and UTSS50 models, an increase in the difference between the largest owner's control and cash-flow rights has a negative effect on the logarithm of MTB, which is statistically significant (the pvalue in the FTSS50 model is 0.066). In the FTVR and UTWL models, an increase in the difference between the largest owner's control and cash-flow rights also has a negative and statistically significant effect on the logarithm of MTB provided that these rights are measured for firms that are not owned via a pyramid. The point estimates of the two CR1-CF1 non-pyramid variables in the FTVR and UTWL models are almost identical. But an increase in the difference between the largest owner's control and cash-flow rights in these two models does not have a significant negative effect on the logarithm of MTB when these rights are measured for firms owned via a pyramid. As noted in the previous subsection, the estimated coefficient of pyramid variable in the UTWL model. This is positive but not significantly different from zero. As argued in the previous subsection, this suggests that the WLP is not a satisfactory basis upon which to measure the control rights exerted by largest owners via pyramids.

When we estimate the FTSS50, FTSS75 and UTSS50 models on our sample of German listed firms, we find evidence that share value depends negatively on the difference between the largest owner's control and cash-flow rights, irrespective of whether control is exerted via pyramids or the firm's codetermination status. When we estimate the FTVR and UTWL models, we find evidence that share value depends negatively on the difference between the largest owner's control and cash-flow rights irrespective of the firm's codetermination status, provided that attention is restricted to firms in which ownership is not exerted via a pyramid. Thus, with appropriate caveats about the FTVR and UTWL models, five of the six ownership models give qualitatively similar results: share value is affected by the difference between the largest owner's control and cash-flow rights, and the influence of this difference does not depend on firm codetermination status. The UTSS75 model, however, gives very different qualitative results. We therefore focus on the five models that give qualitatively similar results in the remainder of our discussion. between ownership variables and the idiosyncratic error is simultaneity between firm value and ownership. In order to test this possibility, it is necessary to find instrumental variables that will permit consistent estimates which can be compared with the possibly inconsistent estimates in Table 7. We excluded the FTVR model from these tests because, as has been noted, the estimated coefficient of the CR1-CF1
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pyramid variable in the FTVR model is driven by just six observations on two firms.

We used as instruments for the ownership variables in each model in Table 7 except the FTVR one some of the ownership variables from the other models. In each case, the Sargan-Hansen overidentification test does not reject the null hypothesis that the instruments are valid. The (cluster-robust) F-statistics for whether the coefficients of all the instruments are zero in the first-stage regressions for CR1-CF1 and CR2 respectively in the FTSS50, FTSS75 and UTSS50 models are as follows: FTSS50 7 and the corresponding instrumental variables estimates was never rejected. Thus, subject to the qualification that for some of the ownership variables the instruments may be weak, there is no evidence of correlation between the ownership variables and the idiosyncratic error in any of these models. There is no evidence that correlation between the idiosyncratic error and the ownership variables in our regressions biases our estimates of the effect of control and cash-flow rights on firm value.

Conclusion

This paper has shown that the appropriate measurement of firm owners' control rights needs much more attention than it has received in the recent literature on ownership concentration and corporate governance. In most of this literature it has been taken for granted that voting rights are identical to control rights and that the way to measure the control rights of owners who exercise control via a pyramid is to apply the WLP to the various voting rights in the relevant control chains. Both these presumptions are questionable.

We have used a sample of listed German firms to show that the degree of control exerted by the largest owner of a firm and the extent to which this owner's control and cash-flow rights diverge vary greatly according to the control-rights measure used. In order to show that different measures of control rights lead to substantially different economic conclusions, we estimated regression models in which firm share value is explained by alternative measures of control and cash-flow rights, together with other variables. Our results showed that measures of control and cash-flow rights based on the widely-used WLP yielded results that were very different from those obtained using most other ownership measures. According to the WLP-based measures, neither the control nor the cash-flow rights of the largest owner had any effect on firm value, while according to most other models the former had a negative and the latter a positive effect on firm value. The fact that the WLP-based measures gave results that were different from most other ownership measures does not in itself mean that the WLP is an unsatisfactory measure of control rights: the other measures might be incorrect. However, our further investigation of the different A c c e p t e d M a n u s c r i p t ownership models strongly suggests that the WLP is unsatisfactory. When we divided the ultimate ownership measures based on the WLP into those in which ownership was and was not exerted via a pyramid, we found that the estimated effects of the largest owner's control and cash-flow rights obtained from observations in which no pyramid was involved were negative and positive respectively, just as in most other models. But the estimates obtained from observations involving pyramids were not significantly different from zero. Thus it is precisely those observations for which the WLP is used to obtain ultimate ownership measures that lead to results that differ from those given by most other ownership models.

Three of the six ownership models that we estimated (the FTSS50, FTSS75 and UTSS50 ones) yielded the consistent result that share value depends negatively on the control rights and positively on the cash-flow rights of the largest owner without any need to distinguish between firms in which ownership was or was not exercised via a pyramid. Two other models (the FTVR and UTWL ones) yielded the same result provided that this distinction was made and attention was paid only to the estimates obtained for firms that were not owned via a pyramid. The UTSS75 model, however, gave results that were inconsistent with the other models and were difficult to interpret. We therefore regard the UTSS75 model as unsatisfactory and conclude that the other five models show that there was a conflict of interest between controlling and non-controlling owners of listed German firms in the early 1990s. The costs resulting from this conflict depend on the extent of the divergence between the largest owner's control and cash-flow rights. The magnitude of these costs implied by the five models differ in an economically, although not statistically, significant way.

What further conclusions can be drawn from our analysis? One is that there are serious reservations about the use of the WLP to measure control rights in the recent empirical literature on corporate governance and ownership structure. Our evidence of the failure of the WLP to provide satisfactory ownership measures is based on data for a single country, and we recognise that studies of other countries have used a similar regression approach in which the results based on use of the WLP have been consistent with the predicted effects of largest owner control and cash-flow rights (Claessens et al. 2002, Barontini and[START_REF] Barontini | The effect of family control on firm value and performance: evidence from continental Europe[END_REF]. But our concerns about the WLP are based on its conceptual weaknesses, discussed in section 2, as well as on its

A c c e p t e d M a n u s c r i p t poor performance in our regression analysis. Furthermore, the use of the WLP in these other studies has been a maintained hypothesis: there have been, to our knowledge, no attempts to test the WLP against other approaches to the measurement of control rights apart from the one reported in this paper. In our view, insufficient critical scrutiny has been applied to the adoption of the WLP as the standard way of measuring the control rights exercised by owners via a pyramid. The results of studies based on the WLP must be regarded as tentative until they are shown to be robust to alternative measures of control rights.

Another conclusion concerns the view that pyramids exist solely to separate owners' control and cash-flow rights. If this view is correct, it would be expected that measures of control rights derived by tracing ownership through pyramids to ultimate owners would perform better than measures that take no account of pyramid ownership structures. But the results in section 4 of the paper certainly do not suggest that ultimate ownership measures are superior to first-tier ones. Of course, this may simply be because none of the ultimate ownership measures we have used is satisfactory. We have criticised the use of the WLP to measure ultimate owners' control rights on the grounds that it is ad hoc, but the alternative measures of control rights exerted via pyramids that we have proposed, though more plausible than the WLP, are not grounded in a theory of firm ownership. However, any measure of control rights exerted via a pyramid that is so grounded will have to recognise that there may be other reasons for the existence of pyramids in addition to the separation of control and cash-flow rights. These other reasons include minimising transaction costs [START_REF] Goto | Business groups in a market economy[END_REF], dealing with governance issues involving joint ventures and relationship-specific investments [START_REF] Emmons | Universal banking, control rights, and corporate finance in Germany[END_REF] or acting as an internal capital market when external capital markets are imperfect [START_REF] Almeida | A theory of pyramidal ownership and family business groups[END_REF]. Treating pyramids that exist for these reasons as if they exist solely to separate control from cash-flow rights is likely to be a source of error. A proper understanding of the role of pyramids in corporate governance requires more attention to be paid to the reasons for the existence of such ownership structures. Our results show that the conflict of interest between controlling and non-controlling owners of listed German firms does depend on the extent to which the largest owner's control and cash-flow rights differ, but it is not obvious that pyramids are a major factor in this separation.

A c c e p t e d M a n u s c r i p t 43 A recent literature claims that ownership concentration is a consequence of poor legal protection of minority shareholders. Our conclusion that insufficient critical scrutiny has been applied to the use of the WLP as a measure of control rights has potentially important implications for this literature. In the paper which first used the WLP, La [START_REF] Porta | Corporate ownership around the world[END_REF] made this claim by showing that widely-held firms (as measured on the basis of the WLP) were, on average, more common in countries with good shareholder protection. For this claim to be convincing, it is necessary to show that the cross-country relationship between ownership concentration and shareholder protection persists when control rights measures other than the WLP are used. In other papers (e.g., La [START_REF] Porta | Law and finance[END_REF][START_REF] Porta | The economic consequences of legal origins[END_REF], the claim that there is a negative association across countries between ownership concentration and shareholder protection is made using a different concentration measure: the combined cash-flow rights of the three largest shareholders making no allowance for pyramids.

However, since the basic hypothesis is that ownership concentration is higher in countries with poor shareholder protection because shareholders need to exercise their control rights via more concentrated ownership, it is not obvious that measuring concentration in terms of cash-flow rights is appropriate. The claim that ownership concentration is a consequence of poor legal protection of shareholders requires an investigation using several different control-rights measures to establish its robustness.

Appendix

Table A1: Definitions of variables used in the regression analysis

MTB

The ratio of market to book value of the firm's equity capital at the end of the year, obtained from Wegweiser durch deutsche Unternehmen.

CR1(FTVR)

The largest owner's control rights in the firm measured with no account of pyramid structures and equating control rights to voting rights. CR1(FTSS50) The largest owner's control rights in the firm measured with no account of pyramid structures and equating control rights to the value of the Shapley-Shubik index computed from voting rights assuming a quota of 50%. CR1(FTSS75) The largest owner's control rights in the firm measured with no account of pyramid structures and equating control rights to the 

CR1(UTWL)

The largest owner's control rights in the firm measured using the WLP to take account of pyramid structures and equating control rights to voting rights. For firms without a pyramid structure this equals CR1(FTVR). CR1(UTSS50) The largest owner's control rights in the firm measured taking account of pyramid structures by calculating control rights at each level of the pyramid as the value of the Shapley-Shubik index computed from voting rights assuming a quota of 50%, and then using the product of these control rights at different levels as the ultimate owner's control rights. For firms without a pyramid structure this equals CR1(FTSS50). CR1(UTSS75) The largest owner's control rights in the firm measured taking account of pyramid structures by calculating control rights at each level of the pyramid as the value of the Shapley-Shubik index computed from voting rights assuming a quota of 50%, and then using the product of these control rights at different levels as the ultimate owner's control rights. For firms without a pyramid structure this equals CR1(FTSS75). CF1

The largest owner's cash-flow rights in the firm measured with no account of pyramid structures. This is the same for all three first-tier ownership measures, and differs from CR1(FTVR) solely because of the existence in some firms of different classes of shares with different voting and dividend rights. CF1(UTWL) The cash-flow rights of the largest owner of the firm as measured by CR1(UTWL). For firms with a pyramid structure this is given by the product of the relevant cash-flow rights at each level of the pyramid, taking account of the existence of different classes of shares where necessary. For firms without a pyramid structure this equals CF1. CF1(UTSS50) The cash-flow rights of the largest owner of the firm as measured by CR1(UTSS50). For firms with a pyramid structure this is given by the product of the relevant cash-flow rights at each level of the pyramid, taking account of the existence of different classes of shares where necessary. For firms without a pyramid structure this equals CF1. CF1(UTSS75) The cash-flow rights of the largest owner of the firm as measured by CR1(UTSS75). For firms with a pyramid structure this is given by the product of the relevant cash-flow rights at each level of the pyramid, taking account of the existence of different classes of shares where necessary. For firms without a pyramid structure this equals CF1. CR2 (FTVR)

The second-largest owner's control rights in the firm measured with no account of pyramid structures and equating control rights to voting rights. CR2 (FTSS50)

The second-largest owner's control rights in the firm measured with no account of pyramid structures and equating control rights to the value of the Shapley-Shubik index computed from voting rights assuming a quota of 50%.

CR2

The second-largest owner's control rights in the firm measured with

  conflict of interest between controlling and non-controlling owners must be robust to different measures of control rights.

  pyramids. Consider first the following two control chains. In one, ultimate owner 1 has 26 per cent of the voting rights in firm A, which has 25 per cent of the voting rights in firm B. In the other, ultimate owner 2 has 90 per cent of the voting rights in firm C, which has 25 per cent of the voting rights in firm D. It seems natural to regard ultimate owner 2 as having greater control rights in firm D than ultimate owner 1 has in firm B. Although the two intermediate firms have identical voting rights in the firms at the bottom of the control chains, ultimate owner 2 is guaranteed to win any majority vote of firm C's owners while ultimate owner 1 is not guaranteed victory in a A c c e p t e d M a n u s c r i p t 6 majority vote of firm A's owners. But, according to the WLP, the control rights of 1 in firm B and 2 in firm D are identical, at 25 per cent. Now consider two further control chains. In one, ultimate owner 3 has 25 per cent of the voting rights in firm E, while in the other, ultimate owner 4 has 25 per cent of the voting rights in firm F, which has 25 per cent of the voting rights in firm G, which has 25 per cent of the voting rights in firm H, which has 25 per cent of the voting rights in firm I. In this case it seems natural to regard ultimate owner 3 as having greater control rights in firm E than ultimate owner 4 has in firm I, but the WLP assigns equal control rights in the firms at the bottom of the respective control chains to owners 3 and 4. The major problem with the WLP is that, in certain cases, it fails to produce measures of control rights that correspond with any reasonable notion of what ultimate owners' control rights are. A second problem with the WLP arises when there are two or more ultimate owners in a control chain, because it is unclear how to incorporate multiple owners into the WLP. The difficulty is illustrated in Figure 1. There are four ultimate owners of firm J (individuals 5-8). These individuals have voting rights as shown in firms K and L, each of which has half the voting rights in firm J. If the control rights of each individual in firm J are measured by applying the WLP, they are as follows: 25 per cent for individual 5, 50 per cent for individual 6, 50 per cent for individual 7 and 40 per cent for individual 8. Total control rights are therefore 165 per cent. If total control rights are, reasonably, required to sum to 100 per cent, it is not possible to measure the control rights of multiple owners by applying the WLP to each owner.

  use the WLP and a threshold value of 20 per cent for voting rights to identify the largest ultimate owner in firms in their sample. They find that 45.3 per cent of the European firms in et al. (1999), page 478, definition of widely-held.

Figure 1 :

 1 Figure 1: Hypothetical ownership structure for a firm owned via a pyramid

  the voting rights. In practice, the empirical work of these authors has focussed on the values of the largest ultimate owner's control and cash-flow rights, and the presence of other large owners is reflected only by identifying cases where such owners exist, rather than by a plausible adjustment of the value of the largest owner's control rights. Thus[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] both report the proportion of firms in which there are multiple large owners, while[START_REF] Faccio | Dividends and expropriation[END_REF] use a multiple owners dummy variable in their analysis of dividend payouts. This limited use of the WLP in cases where there are multiple large owners of firms reflects the fact that the WLP has no theoretical foundation and thus cannot be adapted to the task of providing numerical values for the control rights of several different ultimate owners of a given firm.

  is to use the SSI to calculate the voting power of owners at each tier in the control chain, and then calculate the product of these voting power values at different tiers to obtain measures of the control rights of all ultimate owners. In the example just discussed, assuming that votes are decided by simple majority, the SSI of firm N's voting power in firm M is 17.65 per cent. Individual 9 has voting power of 66.67 per cent in firm N according to the SSI, while individuals 10 and 11 each have voting power of 16.67 per cent. Calculating the product of the relevant SSIs, individuals 9, 10 and 11 have voting power in firm M of 11.77 per cent, 2.94 per cent and 2.94 per cent respectively. According to the SSI, the remaining 82.35 per cent of the voting power in firm M belongs to the ocean of small shareholders, each of which has infinitesimally small voting rights.

  straightforwardly. We call the resulting measures SSI-based ultimate owner control rights. We recognise that our SSI-based measures of ultimate owners' control rights are open to the objection that they are not the same as true SSI measures derived from the compound voting game formed by a pyramid. But our measures are straightforward to compute, and they do provide plausible alternatives to the WLP control right measures, as the following example shows. example: Linotype-Hell A specific example of the differences between these approaches to the measurement of control rights is provided by the case of Linotype-Hell, one of the German firms in our sample. Figure2illustrates the ownership of this firm in 1991-3.The largest voting block (33.33 per cent) was held by Siemens AG (a corporation),6 while the second-largest holder of voting rights was the firm Frega, with 16.67 per cent. The remaining voting rights were dispersed. Of the voting rights in Siemens, 10 per cent were owned by the Siemens family, with the rest again being dispersed. Of the voting rights in Frega, 40 per cent were owned by Commerzbank, with three other owners each having 20 per cent.

Figure

  Figure 2: Ownership of Linotype-Hell

  have equal control rights in Linotype-Hell, even if it was clear what precise value these control rights took. Neither version of the WLP produces intuitively plausible values for the control rights of Linotype-Hell's ultimate owners. Now consider the SSI-based and BZI measures of ultimate owner control rights for Linotype-Hell. Assuming that decisions are made by simple majority voting and the unobserved shareholdings are distributed among an ocean of small shareholders, Siemens AG has a SSI of 44.44 per cent in Linotype-Hell and Frega has a SSI of 11.12 per cent. The Siemens family has a SSI of 11.11 per cent in Siemens AG. Commerzbank has a SSI of 50 per cent in Frega, and the other three owners of Frega each have an SSI of 16.67 per cent. Thus, according to the SSI-based measure, the control rights of the Siemens family in Linotype-Hell are 4.94 per cent, while those of Commerzbank are 5.56 per cent. The other three ultimate owners of Linotype-Hell have control rights of 1.85 per cent according to the SSI-based measure. In this case, the SSI-based measure of ultimate owners' control rights produces an intuitively plausible result, namely that although it is hard to say which of Commerzbank and the Siemens family has the larger control rights in Linotype-Hell, these two ultimate owners have greater control rights than the other three. According to the BZI, however, Siemens AG has 100 per cent of the voting power in Linotype-Hell, and the Siemens family has 100 per cent of the voting power in Siemens AG, so the Siemens family has all the control rights in Linotype-Hell and Commerzbank has

  A c c e p t e d M a n u s c r i p t 18 voting rights may correspond to different values of control rights (however measured) depending on firm codetermination status. In the next section we take account of this possibility in our empirical comparison of control right measures.

  Alternative measures of largest owner's control and cash-flow rights Panel A shows the distributions of the largest owner's control and cash-flow rights in our sample of firms according to six different measures of control rights. Panel B gives summary statistics for the different measures of the largest owner's control and cash-flow rights. A. Frequency distributions Percentage in each control right band according to: Percentage in each cash-flow right band according to: Per cent FTVR FTSS50 FTSS75 UTWL UTSS50

  that the distribution of the largest owner's control rights based on the WLP differs substantially from the distributions obtained using other control rights measures, and hence analyses of largest owner control rights should not be based exclusively on the WLP in the absence of a strong justification for so doing.

  largest owner are less than this owner's cash-flow rights, particularly when the FTSS75 and UTSS75 measures are used.

  answer this question, we analyse in the next section whether different measures of control rights, and the consequent different measures of control and cashflow right separation, lead to significantly different conclusions concerning the effects of the divergence between the largest owner's control and cash-flow rights.

  our sample, the assumption that the unobserved heterogeneity is constant over time appears reasonable.

  CR1 and CF1 do not depend on the codetermination status of firms is imposed.

Notes:

  (a) Cluster-robust standard errors in parentheses (clustering on firms). (b) *, ** and *** indicate significance at the 0.10, 0.05 and 0.01 levels respectively. (c) All regressions are estimated using a total of 621 observations for 207 firms.

  value when used on our sample of listed German firms. In particular,

  It is unclear how to interpret these differences in the FTVR model, because the CR1 and CF1 pyramid variables in it hardly vary. There are only two firms owned via a pyramid in the sample for which the within variation in first-tier voting rights differs from that in first-tier cash-flow rights. Consequently the CR1 and CF1 pyramid variables in this model are very highly collinear. This is a good illustration of the general problem with the FTVR model: there may be little measured separation between control and cash-flow rights when the only source of such separation is the existence of shares with different voting and dividend rights. It is therefore difficult to place much weight on the differences between the pyramid and non-pyramid variables in the FTVR model, since the estimated effects of the former are driven by a total of six observations on two firms.

  p-values were 0.39 and 0.30 respectively), but it was rejected for the UTSS75 model.

Notes:

  (a) All regressions also included the additional explanatory variables shown in Table5, the coefficients of which are not reported. (b) Cluster-robust standard errors in parentheses (clustering on firms). (c) *, ** and *** indicate significance at the 0.10, 0.05 and 0.01 levels respectively. (d) All regressions are estimated using a total of 621 observations for 207 firms.

  pyramid variable in the FTVR model is driven by six observations on two firms, so more attention should be paid to the estimated effect of the CR1-CF1

  no difference between the estimates of the ownership variables in the FTSS50, FTSS75, UTWL and UTSS50 models shown in Table

  Shapley-Shubik index computed from voting rights assuming a quota of 75%.

Table 2 :

 2 Alternative measures of difference between largest owner's control and cashflow rightsThis table gives distributions and summary statistics for the difference between the largest owner's control and cash-flow rights according to six different measures of control rights.

	Percentage in each band according to

Table 3 :

 3 

		Percentage in each control right band according to:
	Per cent	FTVR	FTSS50	FTSS75	UTSS50	UTSS75
	25.01 -50.00	14.17	5.15	20.45	4.03	10.31
	10.01 -25.00	13.85	7.89	11.11	9.98	17.07
	0.01 -10.00	7.73	6.92	3.54	15.62	19.97
	0	64.25	80.03	64.90	70.37	52.66
	Mean a Standard deviation a Median a	20.75 9.11 24.00	15.93 11.17 13.09	30.23 16.41 33.30	12.36 10.98 8.75	17.56 14.79 12.07
	Notes. (a) These means, standard deviations and medians are calculated for those observations with
	positive values only.					

Alternative measures of second-largest owner's control rights

This table gives distributions and summary statistics for the second-largest owner's control rights according to five different measures of control rights (see text for explanation of why there is no second-largest owner's control rights figure when the WLP is used to measure control rights).

Table 4 :

 4 Table 4 means that it would be desirable to estimate our regression model by the random-effects estimator, which gives a weighted average of between and Summary statistics for regression variables This table gives summary statistics for the variables used in the regression analysis. See Table A1 for definitions of these variables.

	Variable	Overall	Overall	Between	Within	Overall	Overall
		mean	st. dev.	st. dev.	st. dev.	max	min
	MTB	3.2377	3.9430	3.8091	1.0415	38.5795	0.4034
	lnMTB	0.8828	0.6768	0.6427	0.2153	3.6527	-0.9078
	CR1(FTVR) CR1(FTSS50) CR1(FTSS75) CR1(UTWL) CR1(UTSS50) CR1(UTSS75) CF1 a CF1(UTWL) CF1(UTSS50) CF1(UTSS75) CR2 (FTVR) CR2 (FTSS50) CR2 (FTSS75) CR2 (UTSS50) CR2 (UTSS75) CODET lnASSETS b SALESGR CAPGR	0.5758 0.7829 0.6242 0.5137 0.6909 0.5189 0.5544 0.4299 0.4312 0.4324 0.0742 0.0318 0.1061 0.0366 0.0831 0.4863 13.1980 0.0817 0.0549	0.2780 0.3362 0.3108 0.2716 0.3763 0.3167 0.2859 0.2934 0.2918 0.2905 0.1134 0.0809 0.1740 0.0821 0.1343 0.5002 1.9919 0.3744 0.2811	0.2740 0.3298 0.3058 0.2645 0.3611 0.3100 0.2821 0.2858 0.2835 0.2839 0.1099 0.0782 0.1688 0.0792 0.1308 a n u s c r i p t 0.0494 0.998 0 0.0676 1 0 0.0584 1 0 0.0636 0.998 0 0.1079 1 0 0.0670 1 0 0.0492 0.998 0 0.0680 0.998 0 0.0710 0.998 0 0.0636 0.998 0 0.0287 0.4618 0 0.0210 0.3333 0 0.0435 0.5 0 0.0223 0.5 0 0.0314 0.5 0 0.4978 0.0568 1 0 1.9900 0.1426 18.3256 7.9862 0.2154 0.3065 7.8000 -0.9683 M 0.1658 0.2273 2.7694 -0.8196
	DEBT PENSION A c c e p t e d 0.4322 0.1734 0.1671 0.1171 0.0811 0.0798 OTHER 0.1466 0.0943 0.0904	0.0470 0.0149 0.0272	0.9063 0.4839 0.7058	0.0469 0 0.0071
				30			

Notes. (a) CF1 is the same for all first-tier measures. (b) lnASSETS is the logarithm of ASSETS measured in thousand DM.

Table 5 :

 5 Estimates of basic model with different ownership variablesThis table gives fixed-effects estimates of regression models explaining the natural logarithm of a firm's ratio of market to book value of equity capital in terms of ownership variables and several other control variables. The regressions differ in terms of how the control rights of the largest and second-largest owner's control rights were measured.

			Dependent variable: Ln market-to-book ratio	
				Ownership measure		
		FTVR	FTSS50	FTSS75	UTWL	UTSS50	UTSS75
	Regressors						
	CR1	-1.57**	-0.32*	-0.69**	-0.00	-0.27**	
		(0.75)	(0.17)	(0.33)	(0.30)	(0.11)	
	CF1	1.50**	0.32	0.79*	0.05	0.36**	
		(0.75)	(0.25)	(0.42)	(0.29)	(0.18)	
	CR1 (weak codet)						0.64*
							(0.34)
	CR1 (strong codet)						-0.70*
							(0.38)
	CF1 (weak codet)						-0.32
							(0.34)
	CF1 (strong codet)						0.59
							(0.46)
	CR2	-0.33	-0.36	-0.13		-0.40	-0.35
		(0.33)	(0.46)	(0.23)		(0.34)	(0.26)
	PENSION	4.57***	4.64***	4.66***	4.67***	4.69***	4.74***
		(0.61)	(0.60)	(0.60)	(0.60)	(0.59)	(0.62)
	OTHER	2.97***	3.00***	3.10***	3.08***	3.03***	3.10***
		(0.41)	(0.40)	(0.43)	(0.42)	(0.41)	(0.42)
	DEBT	2.50***	2.49***	2.57***	2.51***	2.52***	2.69***
		(0.34)	(0.33)	(0.34)	(0.33)	(0.33)	(0.34)
	lnASSETS	-0.53*** -0.53*** -0.54*** -0.54*** -0.54*** -0.57***
		(0.08)	(0.08)	(0.08)	(0.08)	(0.08)	(0.09)
	SALESGR	-0.02	-0.02	-0.02	-0.02	-0.03	-0.02
		(0.02)	(0.02)	(0.02)	(0.02)	(0.02)	(0.02)
	CAPGR	0.01	0.01	0.02	0.01	0.01	0.03
		(0.06)	(0.06)	(0.06)	(0.06)	(0.06)	(0.06)
	YEAR92	-0.14*** -0.14*** -0.14*** -0.14*** -0.14*** -0.14***
		(0.02)	(0.02)	(0.02)	(0.02)	(0.02)	(0.02)
	YEAR93	0.10***	0.10***	0.09***	0.10***	0.09***	0.10***
	R 2 (within)	(0.02) 0.4752	(0.02) 0.4679	(0.02) 0.4697	(0.02) 0.4626	(0.02) 0.4704	(0.02) 0.4810

Table 6 :

 6 Estimates of expanded model with different ownership variablesThis table gives fixed-effects estimates of regression models which differ from those shown in Table5by allowing the estimated coefficients of the largest owner's control and cash-flow rights to differ according to whether this owner exerted control directly or via a pyramid.

			Dependent variable: Ln market-to-book ratio
				Ownership measure	
		FTVR FTSS50 FTSS75 UTWL UTSS50 UTSS75
	Ownership regressors					
	CR1 non-pyramid	-1.56** -0.37*	-0.69*	-1.54** -0.35*
		(0.75)	(0.21)	(0.36)	(0.69)	(0.19)
	CR1 pyramid	5.47*** -0.17	-0.56	0.32	-0.18
		(1.74)	(0.18)	(0.38)	(0.29)	(0.12)
	CF1 non-pyramid	1.53**	0.43	0.81*	1.66** 0.49*
		(0.74)	(0.32)	(0.44)	(0.69)	(0.29)
	CF1 pyramid	-5.62*** 0.04	0.57	-0.37	0.18
		(1.81)	(0.22)	(0.43)	(0.30)	(0.19)
	CR1 (weak codet)						0.63*
							(0.35)
	CR1 non-pyramid						-0.98*
	(strong codet)						(0.52)
	CR1 pyramid						-0.09
	(strong codet)						(0.31)
	CF1 (weak codet)						-0.32
							(0.92)
	CF1 non-pyramid						0.93*
	(strong codet)						(0.55)
	CF1 pyramid						-0.50
	(strong codet)						(0.37)
	CR2	-0.33	-0.44	-0.12		-0.37	-0.38
	R 2 (within)	(0.31) 0.4769	(0.46) 0.4699	(0.24) 0.4708	(0.35) 0.4795 0.4716	(0.25) 0.4763
	Notes: (a) All regressions also included the additional explanatory variables shown in Table 5, the
	coefficients of which are not reported. (b) Cluster-robust standard errors in parentheses (clustering on
	firms). (c) *, ** and *** indicate significance at the 0.10, 0.05 and 0.01 levels respectively. (d) All
	regressions are estimated using a total of 621 observations for 207 firms.	

Table 7 :

 7 Estimates of restricted model with different ownership variablesThis table gives fixed-effects estimates of regression models which incorporate the restriction that share value is affected by the difference between the largest owner's control and cash-flow rights (see text for explanation of why no such model was estimated using the UTSS75 ownership measure).

			Dependent variable: Ln market-to-book ratio
				Ownership measure	
		FTVR	FTSS50	FTSS75	UTWL	UTSS50
	Ownership regressors					
	CR1-CF1	-	-0.32*	-0.69**	-	-0.26**
		-	(0.17)	(0.35)	-	(0.11)
	CR1-CF1 non-pyramid	-1.55**	-	-	-1.56**	-
		(0.73)	-	-	(0.72)	-
	CR1-CF1 pyramid	5.35***	-	-	0.25	-
		(1.68)	-	-	(0.27)	-
	CR2	-0.27	-0.36	-0.18	-	-0.45
	R 2 (within)	(0.23) 0.4753	(0.35) 0.4679	(0.20) 0.4693	-0.4763	(0.34) 0.4695

Table 7

 7 In absolute terms, the implied increase in average share value if the sample mean value of CR1/CR1 pyramid is set equal to the sample mean value of CF1/CF1 pyramid varies from DM161,600 (FTSS75 model) to DM248,500 (FTSS50 model).19 Thus the different models yield estimates of the increase in share value from aligning the largest owner's control and cash-flow rights that are not insignificantly different in economic terms.We now return to the possibility that the ownership variables are correlated with the idiosyncratic error in the regression equation. If one of the five models in Table7is based on correctly-measured ownership variables, then the ownership variables in the other four models contain measurement errors. If the measurement errors are time-varying, then the estimated coefficients of these ownership variables will be biased and inconsistent. Another reason for considering possible correlation

	imply quantitatively similar effects of differences

4.93 per cent according to the FTSS75 model, 5.23 per cent according to the UTWL model and 6.99 per cent according to the UTSS model. All these estimated percentage increases in MTB are statistically significant at conventional levels, although the differences between them are not.

Examples include 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],[START_REF] Faccio | The ultimate ownership of Western European corporations[END_REF],[START_REF] Claessens | Disentangling the incentive and entrenchment effects of large shareholdings[END_REF], La[START_REF] Porta | Investor protection and corporate valuation[END_REF] and[START_REF] Laeven | Complex ownership structures and corporate valuations[END_REF].

[START_REF] Felsenthal | The Measurement of Voting Power[END_REF] suggest that the two indices correspond to different conceptions of power.

The general result is that the BZIs for the major voters in a situation with an ocean of minor voters are given by the BZIs for a different voting game, in which the only voters are the major voters and the fraction of votes required to win is equal to that in the original game less half the fraction of votes held by the ocean. SeeDubey and Shapley (1979, pp. 110-118) for a full discussion.

In Germany non-voting shares typically receive a slightly higher dividend than voting shares, and in 1991-3 payments to shareholders had to take the form of dividends as share repurchases were not allowed.

We are very grateful to Mara Faccio and Larry Lang for allowing us to use their unpublished German data in order to make the comparisons in this paragraph.

We thank an anonymous referee for emphasising this point. See also[START_REF] Edwards | Ownership concentration and share valuation[END_REF].

In

euros, this range of values is equivalent to €105,600 -€162,400. Using March

exchange rates, it corresponds to 138,800 -213,400 US dollars.

The second-largest owner's control rights in the firm measured taking account of pyramid structures by calculating control rights at each level of the pyramid as the value of the Shapley-Shubik index computed from voting rights assuming a quota of 50%, and then using the product of these control rights at different levels as the ultimate owner's control rights. For firms without a pyramid structure this equals CR2(FTSS50). CR2 (UTSS75)

The second-largest owner's control rights in the firm measured taking account of pyramid structures by calculating control rights at each level of the pyramid as the value of the Shapley-Shubik index computed from voting rights assuming a quota of 50%, and then using the product of these control rights at different levels as the ultimate owner's control rights. For firms without a pyramid structure this equals CR2(FTSS75).

CODET

An indicator variable taking the value of one for firms subject to Montan codetermination and firms with 2,000 or more employees, and zero otherwise. lnASSETS

The natural logarithm of the firm's total assets, obtained from Wegweiser durch deutsche Unternehmen.

SALESGR

The growth rate of the firm's sales in the past year, obtained from Wegweiser durch deutsche Unternehmen.

CAPGR

The growth rate of the firm's book value of equity capital in the past year, obtained from Wegweiser durch deutsche Unternehmen.

DEBT

The firm's total debt as a proportion of its total assets, obtained from Wegweiser durch deutsche Unternehmen.

PENSION

The firm's pension provisions as a proportion of its total assets, obtained from Wegweiser durch deutsche Unternehmen.

OTHER

The firm's other provisions as a proportion of its total assets, obtained from Wegweiser durch deutsche Unternehmen. 
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