~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Weichenrieder, Alfons J.; Edwards, Jeremy S. S.

Working Paper
How weak is the weakest-link principle? : On the
measurement of firm owners' control rights

CESifo Working Paper, No. 1255

Provided in Cooperation with:
Ifo Institute - Leibniz Institute for Economic Research at the University of Munich

Suggested Citation: Weichenrieder, Alfons J.; Edwards, Jeremy S. S. (2004) : How weak is the weakest-
link principle? : On the measurement of firm owners' control rights, CESifo Working Paper, No.
1255, Center for Economic Studies and ifo Institute (CESifo), Munich

This Version is available at:
https://hdl.handle.net/10419/18893

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

Mitglied der

WWW.ECONSTOR.EU é@“}


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/18893
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

How WEAK IS THE WEAKEST-LINK PRINCIPLE?
ON THE MEASUREMENT OF FIRM OWNERS’
CONTROL RIGHTS

JEREMY S. S. EDWARDS
ALFONS J. WEICHENRIEDER

CESIFO WORKING PAPER NO. 1255
CATEGORY 9: INDUSTRIAL ORGANISATION
AUGUST 2004

An electronic version of the paper may be downloaded
e from the SSRN website: www.SSRN.com
e from the CESifo website: www. CESifo.de



CESifo Working Paper No. 1255
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Abstract

The paper argues that the weakest link principle, which has been widely used as a measure of
ultimate owners’ control rights, has a number of serious problems. A theoretically more
satisfactory method of measuring control rights, based on voting power indices, is proposed,
and the different measures are compared using a sample of large listed German firms. The
different measures produce very different results. But, whichever measure is used, taking
account of pyramid ownership structures has little effect on the values of control and cash-
flow rights. The results also show that neither first-tier nor ultimate control rights measures
are adequate on their own, suggesting that further work on ownership structure and pyramids
is required to obtain satisfactory measures of large owners’ control rights.
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1. Introduction

In most countries, the typical listed company isitoalled by a single large
shareholder. The key conflict of interest in cogiergovernance is thus between the
controlling shareholder and minority shareholdeegher than between dispersed
shareholders and professional managers who runfirtime but have little or no
ownership stake. The extent of this conflict ofeneist depends on the relationship
between the control rights and the cash-flow righitghe controlling shareholder
(Shleifer and Vishny 1997, La Porta et al. 199%€eSkens et al. 2000, 2002, Faccio et
al. 2001, Faccio and Lang 2002). Other things edhal greater the control rights of
the controlling shareholder - her ability to infliee the way the company is run - the
greater her ability to obtain private benefits antol at minority shareholders’
expense. These private benefits of control can takey forms. The controlling
shareholder can, for example, use business retabetween the company and other
firms that she wholly owns to exploit minority seholders. Thus transfer pricing can
be used to shift profits from the company with nmityoshareholders to the firm
wholly owned by the controlling shareholder, or tkhempany with minority
shareholders can invest in assets that are thdrostdased at favourable terms to the
wholly-owned firm (Johnson et al., 2000). Alternaty, if the controlling shareholder
is also a manager of the company, minority shadselcan be exploited by paying a
high salary to the controlling shareholder. Evideru private benefits of control
obtained by controlling shareholders has been geaviby Barclay and Holderness
(1989), Bergstrom and Rydqvist (1990), Zingales9é)9 Nenova (2003) and Dyck
and Zingales (2004). However, the greater the #ash-rights of a controlling
shareholder — the fraction of the firm’s profitswinich she is entitled — then, other
things equal, the more closely her incentives éigmed with those of the minority
shareholders, and hence the lower her incentivpargue costly policies which divert
profits from minority shareholders (Jensen and Megk 1976). Thus the conflict of
interest is likely to be more severe if the coringl shareholder’'s control rights

substantially exceed her cash-flow rights.

The control rights of an owner of a firm refer toat owner’'s ability to
influence the firm’s operations, and the magnitoflehese rights clearly depend in

some way upon the owner’s share of the total votights in the firm. But, rather



than developing a measure of control rights thatelated to voting rights, the
empirical literature on control and cash-flow rigldf ownership has, following La
Porta et al. (1999kquatedcontrol rights with voting right§ This approach has some
problems. One is that an owner’'s power to deternim@eoutcome of a vote by all
owners is not, in general, accurately reflectedthat owner’s voting rights, as the
extensive literature on voting power indices hasash(see Felsenthal and Machover
1998). A second problem is that in many casesapmoach makes it impossible to
distinguish control rights from cash-flow right§all shares in a company have equal
voting and dividend rights then, if control and imgt rights are equated, the control
and cash-flow rights of the first-tier owners ofthompany will be identical.To
circumvent this latter problem, empirical studi¢sddferences between control and
cash-flow rights that have equated the former wting rights have had to identify a
separate measure of cash-flow rights. There aremtaim ways in which this can be
done. First, if firms issue classes of share th#ferdin terms of their relative
proportion of voting rights and dividend entitlemethen it is possible to obtain
separate measures of control and cash-flow riglea &hen the former are equated
to voting rights. Second, if all shares have thmesaoting and dividend rights but the
owner of a firm exercises control via a chain dfestfirms — a pyramid — the owner’s
control and cash-flow rights will differ even wh#re former are equated with voting

rights.

Recent empirical studies have emphasised the seabtitese two ways of
obtaining separate measures of control and cash fights when the former are
equated with voting rights. Faccio et al. (2001gu® on pyramiding as the source of
differences between the controlling shareholdeststol and cash-flow rights in their
analysis of the effect of these two forms of owhgrsights on dividend payout rates
in Western European and East Asian companies.ein #éimalysis of the relationship
between firm value and the control and cash-flayhts of the largest shareholder in

East Asian companies, Claessens et al. (2002) demmbbth pyramid structures and

! “To evaluate the potential for agency problemsmeen ultimate owners and minority shareholders,
we also want to know whether the cash flow ownegrsights of the controlling shareholders are
substantially different from their voting rightstq Porta et al, 1999, page 477). See also Facab et
(2001) and Claessens et al. (2002).

2 First-tier owners are the immediate owners of mgany, as distinct from ultimate owners, which are
the owners revealed by investigating the ownershite first-tier owners, the second-tier ownersj a
S0 on.



shares with different voting rights as sourcesifféences between control and cash-
flow rights, but pyramiding is by far the more inmfant, since only 43 of the 1,301

corporations in their sample issue shares witlecgfit voting rights.

But there is a difficulty with these two studieslasthers that have focused on
pyramiding as the source of the separation betwmmtirol and cash-flow rights
(Claessens et al. 2000, Faccio and Lang 2001, anédrta et al 1999). It is not
obvious how to use the voting rights at each tfem pyramid to derive a measure of
the control rights of owners who exercise contnmol this way. All the studies
mentioned have used the weakest-link principle ¢garth WLP). This principle
assigns control rights to the controlling sharebploh the basis of the minimum value
of voting rights across the different links of antol chain. Thus, if a controlling
shareholder has 40 per cent of the voting righfamm A, and firm A has 20 per cent
of the voting rights in firm B, according to the \WLthis shareholder has control
rights of 20 per cent in firm B. The cash-flow rigtof this shareholder in firm B are
eight per cent (40 per cent of 20 per cent). Degstpopularity in empirical studies,
the WLP is largely an ad hoc measure with littleattetical underpinning, and thus
has some potentially serious problems as a measu@ntrol rights, as discussed in

Section 2 below.

This paper advocates using voting power indicesetate control to voting
rights. Such an approach has two major advant&ges, it can distinguish owners’
control from cash-flow rights even when all sharase the same voting and dividend
rights and no owner exerts control through a pydarSecond, it permits measures of
the control rights of owners who exercise contialas pyramid to be obtained that are
theoretically more satisfactory than those givertheyWLP. These advantages make
it possible both to evaluate the robustness of logians based on the WLP, and to
study the effects of large owners’ control and eid@lv rights empirically without
having to rely on the existence of pyramids anded#t classes of share to obtain

separate measures of such rights.

The paper proceeds as follows. Section 2 discuss@svoting power indices
can be used to measure the control rights of owpérBrms. It also considers



problems with the WLP as a measure of the conigblts of ultimate owners (those at
the top of a pyramid), and shows how voting powelides can be used to provide
alternative measures of ultimate owners’ contrghts. Section 3 uses a sample of 97
large listed German firms to compare control rightsasures based on voting power
indices with those in which control rights are egdawith voting rights, at both first-
tier level (i.e., taking no account of pyramids)danltimate ownership level. To
evaluate which of these measures is most satisjac8ection 4 compares their
performance as explanatory variables in a regrnessiodel of the determinants of a

firm’s market-to-book ratio of equity value. Sectib concludes.

2. Measures of control rights

2.1 Voting power indices

There is an extensive literature on measureseofhility of a single voter to
influence the outcome of a vote, and these votmggr indices provide a natural way
to derive a measure of the control rights of owradra firm. Such indices have been
used in some studies of corporate governance (L&8&88, 2002, Pohjola 1988,
Rydqvist 1986, Zingales 1994, Zwiebel 1995), bwgytihave not become generally

accepted as measures of control rights for reabansre assessed below.

The two best known are the Shapley-Shubik and Befnaiting power indices
(Shapley and Shubik 1954, Banzhaf 1965). Theseillastrated in the following
simple example. A company has three shareholdeaselkolder 1 has 45 per cent of
the votes, shareholder 2 has 35 per cent, andhsildes 3 has 20 per cent. Decisions
are made by simple majority vote, so a proposdl ibeeives at least 50 per cent of
the votes will be enacted. What is the ability atke shareholder to influence the

outcome of a vote?

The Shapley-Shubik voting power index answers ¢jigstion by making a
voter's power proportional to the number of timlesttvoter ispivotal in a sequential
coalition of voters, i.e., the number of times thater changes a sequential coalition

from a losing to a winning one by entering it. Aygential coalition is one formed by



adding one voter at a time, with the order in whiokers enter being important. In the
example above, there are 6 (=3!) sequential coafitcontaining all three playéras
follows: {1,2,3}, {1,3,2}, {2,1,3}, {2,3,1}, {3,1,2}, {3,2,1}. The pivotal voter in each
coalition is, respectively, 2, 3, 1, 3, 1, 2. THeafley-Shubik index (SSI hereatfter) for
a particular voter is the number of times that vateivotal divided by the number of
times all voters are pivotal. In this example, ¢hare six sequential coalitions and
hence six pivotal voters in total. Each individuater is pivotal twice, so each voter
has a SSI of 33.33 per cent. This example illussratlearly voting power, as

measured by the SSI, is not equal to voting rights.

The Banzhaf voting power index (BZI hereafter) meas a voter's ability to
influence the outcome of a vote by making votingveo proportional to the number
of times that voter is aritical voter, i.e., the number of times that voter change
winning coalition into a losing one by leavingAt.winning coalition is a coalition of
voters that has enough votes to win. In the exantipgze are four winning coalitions:
{1,2}, {1,3}, {2,3} and {1,2,3}. The critical votes in each are, respectively, 1 and 2,
1 and 3, 2 and 3, and none. The BZI for a partrcutger is the number of times that
voter is critical divided by the number of timeb\aiters are critical. Each voter in the
example thus has a BZI of 33.33 per cent, and ggiower again differs from voting

rights.

In this simple example, voting power is the sametivber measured by the SSI
or the BZI, but in general the two indices givefaiént results. Suppose that a
company has a single large shareholder, with 45ceet of the votes, and 55 small
shareholders each owning one per cent of the vintehis case, the SSI for the large
shareholder is 80.41 per cent, while each smallesioédder has a SSI of 0.355 per
cent. In contrast, the BZI for the large shareholdel00 per cent, and each small
shareholder has a BZI of zero. This second exammieonly illustrates that the SSI
and BZI can give different results. Together witle first example, it also shows that
the power of a given holding of voting rights (4Brpcent in the two examples)

depends greatly on the distribution of the othdimgprights.

3 With N players, there are N! sequential coalitions



The fact that the SSI and the BZI often give sulisty different measures of
the voting power associated with a given distritmutof voting rights is one reason
why these indices are not more widely used as mesf voting power. Another
reason is that the theoretical foundations of e indices are not clear-ctitn this
paper, no attempt is made to resolve the questionhach voting power index is
theoretically preferable. Instead, the paper useasmres of control rights based on
both the SSI and the BZI alongside a measure ilwbontrol rights are equated to
voting rights, and compares the empirical perforoeaf these three measures

systematically.

One problem that typically arises when voting powwtices are used to
measure shareholder voting power is that not aredtoldings are observed, and
hence assumptions must be made about the unobsertied rights. The unobserved
voting rights are usually those held by very snsilareholders, so a natural
assumption to make is that the total unobserveohgatghts are dispersed over an
infinitely large number of shareholders. This cesknown as the oceanic one in the
literature on voting power indices: there existarge number (in the limit, an ocean)
of ‘minor’ voters with positive total voting rightsut the voting rights of each
individual minor voter tend to zero. The valuesegiby the SSI are not very sensitive
to the assumption made about unobserved votingdstidfut this is not true for the
BZI, and the SSI and BZI behave very differentlytlie oceanic case, as Dubey and
Shapley (1979) show. If there is a single largeatader holding a fraction x < 0.5
of the voting rights, the remaining fraction 1-x Ield by an ocean of small
shareholders, and a simple majority is requiredviio a vote, then the SSI for the
large shareholder is x/1-x, while the BZI is alwd® per cent.Thus if a firm has a
single large shareholder holding five per centha voting rights, and an ocean of
small shareholders holding the remaining 95 pert,céme SSI for the large
shareholder is 5.26 per cent but the BZI is 100qgeet. If the 95 per cent is held by
190 shareholders each with 0.5 per cent of thesvatiher than by an ocean of small
shareholders, the SSI for the large sharehold&r2ié per cent, while the BZI is 5.91

“ Felsenthal and Machover (1998) suggest that tieiridices correspond to different conceptions of
power.

> The general result is that the BZIs for the magjaters in a situation with an ocean of minor votane
given by the BZIs for a different voting game, imieh the only voters are the major voters and the
fraction of votes required to win is equal to thrathe original game less half the fraction of woleld

by the ocean. See Dubey and Shapley (1979, ppl18pfor a full discussion.



per cent. The value of the BZI is thus extremelysgere to the assumption made
about the unobserved voting rights, and the assamgitat these are held by an ocean
of small shareholders may not be appropriate wiseamyuhe BZI. In the absence of a

compelling alternative, however, the oceanic assioms used in this paper.

2.2 The weakest-link principle

The WLP measures control rights in terms of act@ing rights: when
control is exercised via a pyramid, it assigns kmnights to the ultimate owner on
the basis of the minimum value of actual votinghitggacross the different links of a
control chain. Use of the WLP appears to originaith La Porta et al. (1999). It has
also been used in the studies by Claessens @080), Claessens et al. (2002), Faccio
and Lang (2002), and Faccio et al. (2001). La Pettal. divide the firms in their
sample into those that are widely held and those hlve ultimate owners (several
different types of which are identified). A firm sxan ultimate owner if a controlling
shareholder with more than some threshold valuetihg rights (La Porta et al. use
both 10 and 20 per cent as threshold values) cagen¢ified using the WLP. A firm
is widely held according to this approach if naradte owner can be identified using
the WLP and the relevant threshold value of votiggts.

The absence of any theoretical foundation forapplication of the WLP to
the measurement of control rights in a control kHaads to a problem illustrated in
the following example. Consider two control chailmsthe first, ultimate owner 4 has
26 per cent of the voting rights in firm C, whichsh25 per cent of the voting rights in
firm D. In the second, ultimate owner 5 has 90qat of the voting rights in firm E,
which has 25 per cent of the voting rights in fiffn According to the WLP, the
control rights of 4 in firm D and of 5 in firm Feauindentical, at 25 per cent. Such a
conclusion seems counter-intuitive, since althotlgh two intermediate firms have
identical voting rights in the firms at the bottmhthe control chains, ultimate owner
5 has a far greater degree of control over firnm&tdoes ultimate owner 4 over firm
C, and it is difficult to accept that this diffemnshould have no effect on the control
rights of the two ultimate owners in the firms la¢ tottom of the control chains. One

problem with the WLP is thus that ultimate ownershwapparently very different



degrees of control over firms at the bottom of oointhains are sometimes measured

as having similar, or identical, control rights.

It is possible for two or more ultimate owners ® identified by the WLP
method employed by La Porta et al. When this happ#mey “assign control to the
shareholder with the largest ... voting stakeTheir justification for ignoring the
control rights of ultimate owners whose voting tgghre not the largest single holding
in a firm appears to be their finding that in 7% pent of the cases they consider there
is no large shareholder other than the one withlahgest voting rights stakeThis
justification is not convincing: it means that, ane quarter of their cases, the
implications of there being more than one ultimatener with significant control
rights (for example, possible limitations on thentrol rights of the largest owner
because of monitoring by other large owners) arglsi ignored. Faccio et al. (2001)
use the WLP and a threshold value of 20 per cemvdting rights to identify the
largest ultimate owner in firms in their sample.eyHind that 45.3 per cent of the
European firms in their sample with such a contrgllowner had another ultimate
owner with at least 10 per cent of the voting riglAimong the Asian firms in their
sample, 32.2 per cent of firms had another larj;nate owner as well as the largest
was. It is clear that simply dismissing the existenf more than one ultimate owner
with significant control rights is potentially vemnisleading. Faccio et al. use a
multiple owners dummy variable to take account wfhscases in some of their
empirical analysis, but the widespread existencdirofs with two or more large
ultimate owners raises serious questions abowdbgquacy of the WLP as a basis for

measuring the control rights of ultimate owners.

An example of the problems created by the absehcny well-specified
theoretical basis for the WLP is provided by theecaf Linotype-Hell, one of the
German firms in our sample. Figure 1 illustrates ¢lvnership of this firm. In 1991,
the largest voting block (33.33 per cent) was HeldSiemens AG (a corporation),
while the second-largest holder of voting rightsswhe firm Frega, with 16.67 per
cent. The remaining voting rights were disperseidth® voting rights in Siemens, 10
per cent were owned by the Siemens family, withrée# again being dispersed. Of

® La Porta et al. (1999), page 478, definition adel-held.
"La Porta et al. (1999), page 505.



the voting rights in Frega, 40 per cent were owmg@€ommerzbank, with three other
owners each having 20 per cent. The largest festiblding of voting rights was that

of Siemens AG, and, applying the WLP in its La Rat al. version, this means that

Figure 1: Ownership of Linotype-Hell

Commerz- Siemens
‘ bank ‘ ‘ Farpily
| 40% 120% | 20% 20% 1 10%
v Y
Frega Siemens AG
16.67% 33.33%
Linotype-Hell

the ultimate owner of Linotype-Hell was the Siem#é&msily, with control rights of 10
per cent. But it is far from obvious that this 1 @propriate measure of the control
rights of the largest owners of Linotype-Hell. ifet WLP is applied to the control
chain from Commerzbank to Linotype-Hell, Commerzbamuld be assigned control
rights of 16.67 per cent — a larger value than tifathe Siemens family. Since
Commerzbank may have had a less powerful positiofrega than the Siemens
family had in Siemens AG (because three other osveach held 20 per cent of the
voting rights in Frega), and Frega has fewer votiigits in Linotype-Hell than
Siemens AG, it is not obvious whether Commerzbaag higher control rights in
Linotype-Hell than the Siemens family. The poinbwever, is that the WLP cannot
be applied in an obvious way to firms with multipgners and multiple control

chains.

An additional drawback of the WLP is that usingheeshold value of voting
rights to identify a controlling owner ignores tleéfect on the power of a given
holding of voting rights of the distribution of tmemaining voting rights across other
owners, a point heavily emphasised in the liteetur voting power indices. In their

discussion of the WLP, La Porta et al. recognisgt fhteractions between large



owners are theoretically important for measuresvafiership concentration, but they
do not attempt to measure such concentration bedhey lack a satisfactory model
of these interactions. Objections can certainly be raised to the thémakmodels
underlying the Shapley-Shubik and Banzhaf apprcathé¢hese interactions, but it is
not clear that ignoring interactions altogethea isetter approach. Faccio et al. use a
multiple owners dummy variable to take some accainthe existence of several
large owners. However, their approach would, fcneple, treat an owner with 21
per cent of the voting rights in a firm in whichetmemaining voting rights were
dispersed as having the same control rights asvaerowith 21 per cent of the voting
rights in a firm in which three other owners eaeld® per cent of the voting rights.
Any approach to the measurement of control righis tises thresholds in an attempt
to bypass the question of interactions between oaige potentially misleading,
because an owner’s control rights are not uniqdeermined by the value of her

voting rights.

2.3 Voting power indices, pyramids and control tigh

Consider an example in which firm M has a singlgé owner, firm N, which
has 10 per cent of the voting rights, while the asnmg 90 per cent are dispersed
among an ocean of small shareholders. SupposefithatN is owned by three
shareholders (1, 2 and 3) with voting rights ofp#b cent, 35 per cent and 20 per cent
respectively. There is only one chain of controthis example, which leads to three
ultimate owners. The smallest value in the chaincoftrol is the 10 per cent
ownership of firm M by firm N. The WLP as used bg Porta et al. would assign
ultimate ownership of firm M to shareholder 1, withntrol rights of 10 per cent, if a
threshold value of 10 per cent were used, but wirelat firm M as widely held if a
threshold value of 20 per cent were used. SincPdrda et al. explicitly eschew the
use of measures of ownership concentration andsfo=iead on identifying a single
owner with effective control, they would assign tbentrol rights in firm N to
shareholder 1 and assign a value of zero to theataights of shareholders 2 and 3
in firm N, and hence in firm M. This is not easjiystifiable. The approach used by
Faccio et al. would recognise the existence of iplaltultimate owners of firm M

8 La Porta et al. (1999), page 476.
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using a 10 per cent threshold value, but it isahedr what numerical values would be

assigned to their control rights.

It is straightforward to apply voting power indscgo the question of
measuring the control rights of ultimate ownershat top of pyramid structures, as
can be shown using the example just discussedSBhef firm N’s voting power in
firm M is 11.11 per cent. Each of the three owrgrdirm N has voting power of
33.33 per cent in it according to the SSI, and #msh ultimate owner of firm M has
voting power of 3.7 per cent in M (3.7 per cen8&33 per cent of 11.11 per cent).
According to the SSI, the remaining 88.89 per agnthe voting power in firm M
belongs to the ocean of small shareholders, eaathwh has infinitesimally small
voting rights. In contrast, the BZI of firm N’s wng power in firm M is 100 per cent.
Since each of the three owners of firm N has vopower of 33.33 per cent in it
according to the BZI, each of firm M’s ultimate ogva has voting power of 33.33 per

cent when the BZI is used.

It is instructive to apply the SSI and the BZIttee case of Linotype-Hell
considered in Section 2.2. Assuming that the unwksgeshareholdings are distributed
among an ocean of small shareholders, Siemens AG8SI of 44.44 per cent in
Linotype-Hell and Frega has a SSI of 11.12 per.cEm Siemens family has a SSI of
11.11 per cent in Siemens AG, and Commerzbank 88l af 50 per cent in Frega.
Thus, according to the SSI, the control rightshaf Eiemens family in Linotype-Hell
are 4.94 per cent, while those of Commerzbank &6 per cent. In this case, the
application of the SSI to the measurement of therobrights of ultimate owners is
conceptually straightforward and produces intultiy@ausible results, namely that it
is hard to say which of Commerzbank and the Sienfeangy has the largest control
rights in Linotype-Hell. According to the BZI, hower, Siemens AG has 100 per cent
of the voting power in Linotype-Hell, and the Siemdamily has 100 per cent of the
voting power in Siemens AG, so the Siemens famdg hll the control rights in
Linotype-Hell and Commerzbank has none. Althougfs istraightforward to apply
the BZI to Linotype-Hell, the results it producee aot intuitively plausible, because
of the behaviour of the BZI in the oceanic case.

11



The WLP lacks a theoretical foundation, and this mot clear how to apply it
to control chains of any degree of complexity. émtzast, the SSI and the BZI can be
applied to any control chains, however complex. Phiaciples illustrated in the
examples above carry over to the general case: dasune the control rights of
ultimate owners in a control chain, the SSI and B& applied at all tiers in the
control chain to obtain the voting power of the emmat each tier, and the control
rights of the ultimate owners are obtained by wagkilown the control chain from the
top tier to the bottom one. In the next sectionasuees of control rights of ultimate
owners obtained using the WLP, SSI and BZI are @ewpfor a sample of German

firms.

3. Control rights measures for listed German firms

The starting point for our sample of 97 listed Ben firms was the data on
ownership at the end of 1991 collected by Nible&d9g) for 158 of the largest 200
non-financial German firms measured by turnovehlétis sample comprised all the
firms in the largest 200 in 1991 that had not edgmeed significant changes in
ownership over the period 1988-92. To arrive at sample of 97, we excluded the
unlisted firms from Nibler's sample. Our sample 87 comprises all listed
corporations from the largest 200 non-financiahBrexcept 5, which were excluded
because it was not possible to establish their sty at the end of 1991 due to the
existence of control contestsVith a total of 563 listed German corporationd @91,
our sample accounts for a large proportion of tbenemic activity carried out by
listed German firms. For these 97 firms we supplaet Nibler's data by collecting
information concerning some balance-sheet ratiesratio of market value of equity
to book value of equity, and ownership. For thdgelatwe used three sources -
Nibler's data,Wegweiser durch deutsche Unternehnfeublished by Hypo-Bank),
andWer gehort zu Wergpublished by Commerzbank) — to record all first-bwners
of firms with large enough holdings to be identifi@ these sources. When a first-tier
owner was itself a closely-held firm, i.e., a fismth one or more identifiable large

owners, we recorded the owners of that firm, anahy of these second-tier owners

° These five firms were Continental, Dyckerhoff & dfiann, Th. Goldschmidt, Hoesch, and Philipp
Holzmann. See Jenkinson and Ljungqvist (2001) facubsion of the problems involved in
establishing the ownership of these firms, givenfdrm that control contests take in Germany.

12



were firms, we recorded their ownership, and saumtil we established the ultimate
owners. We classified ultimate owners into fivefatént types: families (including
foundations set up by families), widely-held done§tms (both financial and non-
financial), public-sector bodies, cooperatives, doceign parent firms. A sixth
ownership category was used for first-tier ownelgsely-held firms. For each owner,
the share of voting rights at the end of 1991 wasasured, and used to establish both
the largest and second-largest first-tier owness, (taking no account of pyramid
ownership structures), and the largest and seangesdt ultimate owners (i.e., tracing
ownership through pyramids where necessary). Thasarement of voting rights
took account of all relevant features, such asekistence of non-voting shares,
multiple voting shares, and voting caps. Our reicgraf ownership structures also
included information about multiple control chaarsd cross-holding®. In all but one
case, multiple control chains and cross-holdingeeviecorporated into our measures
of ultimate ownership straightforwardly. The exdeptis the insurance company
Allianz, which is an important owner of firms in ogample, and which in 1991
owned the largest proportion of voting rights irttb¢he largest and one of its joint
second-largest holders of its voting rights (theumance company Minchener
Ruckversicherung and Dresdner Bank respectivelgieSAllianz appeared to control

itself, it was classified as a widely-held fifrh.

Panel A of Table 1 shows the control rights of lmgest and second-largest
first-tier owners measured in three different wdysvoting rights (suffix VR), by the
SSI in the oceanic case (suffix SS), and by the iBZhe oceanic case (suffix BZ).
The control rights of ultimate owners were also soeed in three different ways: by
the WLP (suffix WL), by the SSI in the oceanic caaed by the BZI in the oceanic
case. Panel B shows the control rights of the &rg#imate owner, and, when the
SSI and BZI were used, those of the second-latgestate owner:?

19 Multiple control chains occur when there is mdrart one chain of voting rights from firms to their
ultimate owners, while cross-holdings occur whefirm owns voting rights in a firm in its control
chain.

La Porta et al. (1999, p. 486) also classify Aliias widely-held.

12 As has been noted, the WLP offers no guidanceam tb treat the control rights of owners other
than the largest.
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Table 1: Measures of control rights of largest omsne

A: First-tier owners

Per cent CR1VR CR2VR CR1SS CR2S$ CR1BzZ CR2BZ

100 7 0 46 0 75 0
>75-<100 12 0 0 0 0
>50-75 26 0 0 1 0
>25-50 27 11 21 4 8 7
>10-25 13 20 9 15 2 6
>0-10 1 11 0 8 0 0

0 11 55 11 70 11 84

Mean 47.17 17.61 65.47 12.7% 81.51 28.22

Median 49 14.9 96.08 11.28 100 33.33

B: Ultimate owners
Per cent UCR1WL UCR1SS UCR2S5 UCR1BZ UCR2BZ

100 7 47 0 72 0
>75-<100 11 0 1 0
>50-75 31 5 0 3 0
>25-50 21 16 4 8 7
>10-25 14 11 11 2 6
>0-10 2 2 12 0 0
0 11 11 70 11 84

Mean 47.82 64.14 12.97 80.74 28.02

Median 50.1 96.08 11.67 100 33.38

Note. (a) Means and medians for second-largest@vare calculated for positive values only

A striking feature of Table 1 is the very smallesff that tracing ownership

through pyramids has on measures of owners’ conlols, despite the fact that in 27

cases the largest first-tier owner was a closelg-fiem and in 18 cases the second-

largest first-tier owner was a closely-held firmor@paring the control rights figures

for first-tier and ultimate owners given by eachtloé three measures shows that the

mean, median and distribution of control rights é&ach measure are very similar.
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However, although tracing ownership through pyrarhids small effects, the three
different measures produce substantial differenoethe control rights figures, as

would be expected. Since both the SSI and BZI assignplete control to an owner
with voting rights of 50% or more, but an owner fasnplete control according to

the voting rights or WLP measures only with 100%ited voting rights, very many

more owners have complete control according toSB¢ and BZl measures. The
number of ultimate owners with complete controlmsach greater if the BZI rather

than the SSI is used, because of the behaviouneoB¥ZI in the oceanic case. The
number of first-tier second-largest owners with 4zeno control rights is smaller

when the SSI and BZI measures are used than wkeroting rights measure is used.
By its nature, the WLP does not identify any sekttargest ultimate owners, but both
the SSI and the BZI do (15 with control rights obm@ than 10 per cent according to
the former, and 13 according to the latter). Thetriiutions of control rights given in

Table 1 show clearly that different measures ysldstantially different views of the

control rights of large owners, although the extehtthese differences is hardly
affected at all by whether first-tier or ultimatermership is considered.

Although taking account of ownership exercised pyaamid structures has,
for our sample of large German firms, very littléeet on largest owners’ control
rights, the most important question is whethendreases the separation between the
control and cash-flow rights of the largest own&e measured the cash-flow rights
of the largest first-tier owners as the fractiortatal dividends paid in 1991 that such
owners received, which we obtained using the ptapts of voting and non-voting
shares held by this owner, and the dividends maibting and non-voting shars.
For the largest ultimate owners, cash-flow rightsevmeasured by taking the product
of the cash-flow rights at each ownership tier, soead by the fraction of total
dividends received by the relevant owner at eamh Tiable 2 shows the correlation
coefficients between the control and cash-flow tsgbf the largest first-tier and
largest ultimate owner, where, as usual, contgiits are measured in three different
ways. The identity of the largest first-tier owngas unaffected by the measure of
control rights, and hence there is a single meastithe largest first-tier owner’s
cash-flow rights (CF1). In a small number of casies,identity of the largest ultimate

3 1n Germany non-voting shares typically receivdightly higher dividend than voting shares, and in
1991 payments to shareholders had to take thedbdividends.
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Table 2: Correlations between largest owner’s abrind cash-flow rights according
to different measures

CR1SS | CR1BZ CFl] UCRIWL UCR1S§ UCR1BZ UCFIWL UCF153JCF1BZ

CR1VR 0.873 0.666 0.914 0.929 0.828§ 0.63% 0.85]L 52.8] 0.850
CR1SS 0.756 0.811 0.802 0.900 0.669 0.72p 0.7p2  7220.
CR1BZ 0.644 0.625 0.692 0.898 0.552 0.55p 0.55
CF1 0.831 0.754 0.598 0.897 0.89§ 0.896
UCR1WL 0.872 0.680 0.875 0.875 0.874
UCRISS 0.735 0.804 0.802 0.803
UCR1BZ 0.592 0.596 0.594
UCF1WL 0.999 0.999
UCF1SS 0.999

owner depended on whether control rights were nredsaccording to the WLP, SSI
or BZI, and thus there are three measures of tlgeda ultimate owner’s cash-flow
rights (UCF1 plus the appropriate suffix). Tablesows that taking account of
pyramid structures results in a small increaseha geparation between the largest
owner’s control and cash-flow rights for two of ttheee measures of control rights.
The correlation between CR1VR and CF1 is 0.914ewhat between UCR1WL and
UCF1WL is 0.875, and the correlation between CRHAd CF1 is 0.644 while that
between UCR1BZ and UCF1BZ is 0.594. However, threetation between CR1SS
and CF1 is 0.811 while that between UCR1SS and (3SH& 0.802. Overall, Table 2
shows that taking account of pyramid ownershipcstmes results in only a very small
increase in the separation of the largest ownendrol and cash-flow rights, at least

in terms of the correlation between them.

The evidence presented in this section showghleahree measures of control
rights produce substantially different figures fbe control rights of large owners in
our sample of listed German firms. However, neitherfigures for control rights nor
the extent of the separation between the contrdl aash-flow rights of the largest
owner appear to be much affected by whether owipenshtraced back through
pyramid structures or not. This raises the questiowhether the emphasis placed on
pyramids in studies of the effects of control aadheflow rights is justified, an issue
explored further in the next section.
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4. Regression analysis of the effects of ownershgpructure on share valuation

The two previous sections presented six differeaasures of largest owners’
control and cash-flow rights — first-tier onesngswvoting rights, the SSI and the BZI,
and ultimate ones using the WLP, the SSI and thie IRZhis section we attempt to
establish whether one of these six measures caggheded as superior to the others.
Our earlier work (Edwards and Weichenrieder 200#Qws that the ratio of the
market value of a firm’s equity to its book valuendoe well explained by a regression
model including both ownership and non-ownershipaldes. In that paper, the use
of pyramid ownership structures as a means of agpgrcontrol and cash-flow rights
was not explicitly considered. Instead, controlhtgy of first-tier owners were
measured by the fraction of votes actually exedcigg shareholders at the annual
shareholder meeting, and cash-flow rights were oredstaking account of the
different dividend entitlements of voting and nawtimg shares. The results showed
that, for most types of largest shareholder, irsesain control rights harm, and
increases in cash-flow rights benefit, minority retlders, with the net effect of
equal increases in both being beneficial. In thes@nt paper we evaluate the different
measures of control rights discussed in previoesicses by investigating how well

they perform as ownership variables in this regoessodel.

The basic specification of the regression modelduse Edwards and
Weichenrieder (2004) is as follows:

MTB = Intercept+ S,CRL+ 8,CF1+ B,CR2+ 5,0TH + S,PEN+ 5,DEBT )
+ B,SALESGR S,ASSETS [,BETA+ (Industrydummie}+ Error term

Here MTB is the ratio of market to book value of equity itap with market value
measured on 31-12-1991 and book value being thé fi§@re. CRL andCF1 are
measures of the largest owner’s control and cash-fights respectively, anGR2 is

a measure of the second-largest owner’s contrbtgjall of these being the late 1991
figures. OTH, PEN and DEBT are the other provision, pension provision and debt
ratios respectively, andSSETSs total assets, all being the 1991 figures frdm t
accountsSALESGRs the proportional increase in firm sales betw&2d1 and 1990.

BETAIs a measure of idiosyncratic risk of each compdine reasons for including
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the non-ownership right-hand-side variables inrgmgression model are discussed in

Edwards and Weichenrieder (2004): here we focus@mwnership variables.

A marginal shareholder in a firm will receive nets equal to his pro rata
share of the firm’s total profits less any privaenefits of control appropriated by the
dominant ownet? If returns to a marginal shareholder are correatljicipated, the
price of the firm’s shares will be given by the g@et value of these returns. If total
profits are proportional to the book value of eguwapital employed, the ratio of
market to book value of equity capital will be lavike higher are the private benefits
of control. Our basic hypotheses are first thateothings equal, the higher the largest
owner’s control rights, the higher the private d#sef control appropriated, and thus
the lower is market value relative to book valuec&d, we hypothesise that the
higher this owner’s cash-flow rights, the lower tpevate benefits of control
appropriated, and thus the higher is market vadl@tive to book value. Third, we
hypothesise that, other things equal, the higherctntrol rights of the second-largest
owner, the lower the private benefits approprigteetause the largest owner has to
reckon with the presence of a second owner withtrigial control rights), and thus

the higher is market value relative to book value.

The firms in our sample have several differentesymf large owner. The
behaviour of largest owners that are organisatiansby agents may differ from that
of largest owners that are families, since ther isuch clearer relationship between
the market value of equity and the wealth of thhgdat owner in the latter case. It is
not obvious that, for such owners, greater comtgbits will lead to lower market-to-
book ratios, and greater cash-flow rights to highegs. To test whether the effects of
largest owners’ control and cash-flow rights diffey type of owner, we use
interactive variables to identify the largest owiaear either a family, a widely-held
domestic firm, a public sector body, a cooperaseetor body, or a foreign parent
firm. When using first-tier ownership variables, ve¢éso include an interactive

variable to identify largest first-tier owners tlaae closely-held firms.

% In principle minority holders of shares with vagirights could also expect some return because thes
voting rights had a significant probability of bgipivotal in control contests. In practice, however
such gains to minority shareholders are virtuadlyozin Germany (Franks and Mayer, 2001).
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4.1 Results using first-tier ownership measures

Table 3 shows the results obtained when diffevensions of the regression
model were estimated using first-tier ownership soees. All equations were
estimated using OLS and the White heteroscedastioitsistent estimator of the
covariance matrix> The approach used was, for each measure of corigfots
(voting rights, SSI, BZI), first to estimate a gelemodel (equations (3.1), (3.3) and
(3.5) in Table 3), and then to impose acceptald&iotions on the general model to
obtain a simpler model with better-determined doediit estimates (equations (3.2),
(3.4) and (3.6)).

There are some differences between the resultsnebtg(after imposing
restrictions) when control rights were measuregeaesvely by voting rights and by
the SSI, although these differences are not gieaequation (3.2), the estimated
coefficient of the largest owner’s control righ¢snegative and significant, and that of
the largest owner’s cash-flow rights is positivel @ngnificant, for all owner types. In
equation (3.4), the estimated coefficient of thegéat owner’s control rights is
negative for all owner types except the public @ecbut the negative coefficient
estimates are somewhat less well-determined thaquation (3.2), being significant
only at the 0.10 level in two cases. The estimatefficient of the largest owner’s
cash-flow rights is positive and significant forl alwner types except the public
sector, for which it is negative but insignificai. (3.2) the estimated coefficient of
the second-largest owner’s control rights is pesiand marginally significant (at the
0.061 level), but in (3.4) this coefficient, thougbsitive, is not significant.

The results obtained when control rights were nregswsing the BZI are
very different. The estimated coefficient of thegksst owner’s control rights in (3.6)
is positive for some owner types and negative tbexs, and in only two cases is this
coefficient significant (one being at the 0.10 IgveA similar variation exists in the
sign of the estimated coefficient of the largesherts cash-flow rights, and only the

estimate for family and foreign owner types is pesiand significant. The estimated

!5 The justification for treating the ownership vélies as exogenous is discussed in Section 4.3.
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Table 3: Regression results using first-tier owhigrsneasures

Control rights measured by Control rights measured by Control rights measured by

voting rights SSI BZI
Equation Number Equation Number Equation Number
Regressors 31 3.2 3.3 34 3.5 3.6
CR1(Family) -1.90* -2.01** -1.25* -1.00* -0.27 -0.32
(1.05) (0.83) (0.68) (0.53) (0.61) (0.50)
CR1(Closely-held -5.09%** -3.85%** -0.75 -1.69%+* 0.25 0.33
firm) (1.54) (1.07) (0.97) (0.52) (0.48) (0.45)
CR1(Widely-held -16.47 -3.53** -3.65 -1.38** 3.24 3.46**
firm) (18.64) (1.52) (2.45) (0.67) (3.25) (1.68)
CR1(Public) -2.98 -5.56%** 0.24 0.17 -0.14 -0.61
(3.30) (1.30) (1.62) (1.68) (0.95) (0.51)
CR1(Cooperative) 0.10 -4.23%* -1.71 -1.84** 3.04 3.10*
(1.24) (1.56) (4.73) (0.83) (2.13) (1.81)
CR1(Foreign) -2.61 -2.57* -1.99 -1.44* -0.68 -0.62
(1.79) (1.05) (1.23) (0.67) (0.79) (0.59)
CF1(Family) 4.23%* 3.65%* 2.31*
(1.38) (1.15) (1.08)
CF1(Closely-held 5.69%+* 1.70 0.26 0.47
firm) (1.54) (1.64) (0.95) (0.96)
CF1(Widely-held 17.68 7.49 -5.05 -6.03
firm) (19.72) (4.56) (7.10) (7.01)
CF1(Public) 1.72 -1.85 -1.64 -1.00 -1.02
(3.45) (2.98) (3.08) (2.30) (2.32)
CF1(Cooperative) - 3.06 -5.37 -4.79
(7.46) (4.06) (4.11)
CF1(Foreign.) 4.42% 3.89** 2.50*
(2.21) (1.78) (1.36)
CF1(All 4 4%
(1.02)
CF1(All except 3.35%+*
Public) (0.80)
CF1(Family and 2.40%**
Foreign) (0.83)
CF1(Closely-held 0.07
and Public) (0.85)
CF1(Cooperative -5.52
and Widely-held) (3.49)
CR2 2.27* 2.11* 1.36 1.94 0.46 0.41
(1.21) (1.11) (1.98) (1.65) (1.17) (1.10)
R? 0.6085 0.6044 0.5987 0.5860 0.5680 0.5662
Adjusted R 0.4306 0.4073 0.3620

Notes ***, ** * indicate significance at the 0.01, 050 and 0.10 level respectively. Heteroscedasticity-
consistent standard errors are in parenthesesedilhtions includea constant term and the other
control variables specified in (1), the coefficenf which are not reported.

coefficient of the second-largest owner’s contrghts is positive but not significant.

Using the BZI to measure control rights producdsredes of the effects of largest
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owners’ control and cash-flow rights on the markebook ratio that differ greatly

from those obtained using the other two measurtésibasign and significance.

4.2 Results using ultimate ownership measures

Table 4 shows the results obtained when the spm®ach was employed to
estimate different versions of the regression modsing ultimate ownership
measures. When control rights were measured u$iagWLP, only the largest

owner’s control rights were included as regresdorshe reasons already noted.

In both equation (4.2) (in which control righten® measured using the WLP)
and equation (4.4) (in which the SSI was usedpesignated coefficient of the control
rights of largest owners that are public sectorié®ds positive but not significant,
while that for their cash-flow rights is negativedasignificant. For all other largest
owners except widely-held domestic firms, the eated control-rights coefficient is
negative in both equations, although these coefitsi are better determined in (4.4),
and the estimated cash-flow-rights coefficient @sipve in both equations. The
control rights of second-largest owners do not appe (4.2), while in (4.4) their
estimated coefficient, though positive, is not digantly different from zero. The
only difference between (4.2) and (4.4) concerngelst owners that are widely-held
firms. In (4.2) the estimated coefficient of theseners’ control rights is positive and
significant, while the estimated coefficient of itheash-flow rights is negative
(though insignificant) and significantly differefrom the estimated coefficient of all
other largest owners’ cash-flow rights except pubkctor bodies. However, in (4.4)
the estimated coefficient of these owners’ contigihts is negative and significant,
while that of their cash-flow rights is positivedanot significantly different from that

of all other largest owners’ cash-flow rights extcepblic sector bodies.

When ultimate ownership was measured using the (Bgliation (4.6)), the
results are very different. The only estimated ficieht of largest owner control
rights that is significant is for widely-held dontiesfirms, but it is positive. The sign
of the estimated coefficient of the largest own@&ash-flow rights varies, and only

the estimate for family and foreign owner typepdsitive and significant. As with
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Table 4: Regression results using ultimate ownprsteasures

Control rights measured by Control rights measured by Control rights measured by

WLP SSI BZI
Equation Number Equation Number Equation Number
Regressors 4.1 4.2 4.3 4.4 4.5 4.6
CR1(Family) -1.82* -1.54* -1.11 -1.38** -0.24 -0.28
(2.03) (0.88) (0.76) (0.56) (0.48) (0.40)
CR1(Widely-held 3.03** 2.72% -3.34* -1.53** 1.29** 1.44%*
firm) (1.31) (1.18) (1.70) (0.64) (0.54) (0.48)
CR1(Public) 1.15 1.07 0.78 0.80 0.32 0.24
(0.80) (0.75) (0.57) (0.52) (0.48) (0.36)
CR1(Cooperative) -1.57 -3.49%** -2.12 -3.05%+* 0.78 0.79
(1.83) (1.129) (1.812) (0.80) (1.39) (0.88)
CR1(Foreign) -2.86 -2.17* -2.56* -2.1 3%+ -0.78 -0.64
(1.59) (1.16) (1.42) (0.68) (0.84) (0.49)
CF1(Family) 4.04x+* 3.21* 2.26**
(2.39) (1.30) (0.91)
CF1(Widely-held -1.55 -1.31 7.41% -0.89
firm) (1.96) (1.86) (3.43) (1.63)
CF1(Public) -2.45** -2.42%* -2.86** -2.97* -1.69
(1.18) (1.16) (1.27) (1.19) (1.48)
CF1(Cooperative) 1.50 2.35 -1.40
(1.67) (2.42) (1.72)
CF1(Foreign.) 4.37* 4.25% 2.52*%
(2.01) (1.96) (1.41)
CF1(All except 3.59***
Public and (1.11)
Widely-held)
CF1(All except 3.66***
Public) (0.86)
CF1(Family and 2.35%*
Foreign) (0.71)
CF1(Public, Coop -1.41
and Widely-held) (0.92)
CR2 0.30 1.09 -0.15 -0.14
(1.02) (0.89) (0.82) (0.73)
R? 0.5915 0.5870 0.6114 0.6033 0.5777 0.5768
Adjusted R 0.4233 0.4335 0.4432 0.3949

Notes ***, ** * indicate significance at the 0.01, 05) and 0.10 level respectively. Heteroscedasticity-
consistent standard errors are in parenthesesedilbtions includea constant term and the other
control variables specified in (1), the coefficenf which are not reported.

first-tier ownership, the estimates of the effemtdargest owners’ control and cash-
flow rights on the market-to-book ratio obtainedemhthe BZI was used to measure
control rights of ultimate owners differ greatly sign and significance from those

obtained using the other two measures.
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4.3 Testing the assumption of exogenous ownership

The regression equations reported in Tables 34ameere all estimated by
OLS, which will not yield consistent estimates Het ownership variables are
endogenous. To test whether our assumption thatotkeership variables are
exogenous was justifiable, we estimated a sligmydified version of the restricted
models in Tables 3 and 4 by instrumental varialjlg¥. The instruments for the
ownership variables were as follows. First, turmpwa alternative measure of firm
size to that included as an explanatory variabteesan inverse relationship between
size and ownership concentration would be expe&edond, age, on the grounds that
the older a firm is, the less likely is it to has@ncentrated ownership because of the
holdings of its founders. Third, the risk measuB&ETA included as an explanatory
variable in all equations reported in Tables 3 ahdbut which was always
insignificant. The higher a firm’s specific rislhe lower its ownership concentration
is likely to be, for diversification reasons. Fdyra dummy variable showing which
of the firms in our sample had the same largesiesiséder in 1979 as in 1991 (57 of
them did so). The final instruments were dummy alalgs indicating the type of
largest owner (family, public sector, etc.). In tfiest-stage regressions of the
ownership variables on these instruments the nytlothesis that the estimated
coefficients of all the instruments were zero whgags strongly rejected, so these
instruments are reasonably well correlated with diaership variables. Hausman
tests of the significance of the differences betwdlee OLS and IV coefficient
estimates of the restricted equations in Tablesd34a(excludingBETA) did not reject
the null hypothesis of no different®Given the instruments available, there is no
evidence that the results reported in Tables 3aae dependent on the inappropriate

use of OLS as an estimation method.

These regression results show that there is aggraelationship between the
market-to-book ratio and largest owners’ contrall @ash-flow rights when control
rights are measured using either voting rightstaedWVLP or the SSI than when they
are measured using the BZI. The BZI is thus an tisfaatory measure of control

16 Under the null hypothesis of exogenous ownershijables, both OLS and IV are consistent but IV
is inefficient, whereas under the alternative IVc@nsistent but OLS is not. Hence, under the null
hypothesis, the two sets of coefficient estimabesikl not differ significantly.
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rights. However, in terms of the estimates of thgression model, it is clear neither
whether voting rights and the WLP are a better mmeasf control rights than the SSI
nor whether first-tier ownership measures are sopeto ultimate ownership
measures. To investigate this further, we use rested tests of the various regression

models in Tables 3 and 4.

4.4 Non-nested testing of ownership measures

The problem we face, conditional on equation (&)nd the appropriate
regression model, is that of determining which efesal possible sets of ownership
variables is the appropriate set of regressorss Eia standard problem of choice
among non-nested models, and we tested each ofdbels given by equations (3.1),
(3.3), (3.5), (4.1), (4.3) and (4.5) against thee fothers using a J t€tThe results are
summarised in Table 5. Focussing initially on t&tg of the three ultimate ownership
models against each other, the model in which osimigris measured by the SSI (4.3)
is only rejected at the 0.10 level by the modelwlnch ownership is measured by the
WLP (4.1) and the BZI (4.5). Both the other ultimatvnership models are rejected at
the 0.01 level by the ultimate SSI model. This |sgg that the ultimate ownership
model in which control rights are measured by ti$ iS superior to the other two
ultimate ownership models. However, although thzdel is neither rejected by the
model in which first-tier ownership is measuredngsthe SSI (3.3) nor by that in
which it is measured using the BZI (3.5), it isectpd at the 0.01 level by the model
in which first-tier ownership is measured usingingtrights (3.1). Model (3.1),
however, is rejected at the 0.01 level by all thrtienate ownership models. Thus, as
is possible in non-nested hypothesis testing, ¢isealts in Table 5 show that none of
the models tested are fully adequate: all modedsrejected at the 0.01 level by at

least one other model.

The results of the non-nested tests do not pematnibiguous answers to the
guestions of whether first-tier ownership measam@ssuperior to ultimate ones, and

whether voting rights and the WLP are better messwaf control rights than the

" Davidson and MacKinnon (1981).
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Table 5: Results of non-nested tests

First-tier ownership Ultimate ownership
VR SS BZ WL SS Bz
Model (3.1) (3.3) (3.5) 4.1 (4.3) (4.5)
VR (3 1) - R** R* R*** R*** R***
First-tier SS (3.3) Rt - NR R** R*** R**
OWﬂerShIp BZ (35) R*** R*** - R*** R*** R**
WL (4 1) R*** R*** R* - R*** R*
Ultimate SS (4.3) Rt NR NR R* - R*
ownership - —g=——25 R | R™ | NR R* | R -

Notes: Each cell shows the result of testing the row rh@gminst the column model by a J test. R
indicates that the row model was rejected by tHanso model, and NR indicates that the row model
was not rejected by the column model. ***, ** *ditate significance at the 0.01, 0.05, and 0.18llev
respectively.

SSI. If, in order to assess the effects of thedstrgpwner’s control and cash-flow
rights on minority shareholders, the maintainedatlypsis is that ownership must be
traced through pyramid structures, then our resultggyest that the SSI is superior to
the WLP. But our results do not support the mairgdihypothesis that ownership is
better measured at the ultimate than at the festdevel. First-tier ownership
measures add something to the explanation of thiet-book ratio given by
ultimate ones (in the case of the ultimate SSI rhadenittedly only the first-tier
voting rights model does this), just as ultimateamges add something to the
explanation given by first-tier ones. This mearat e ultimate SSI model can, at
best, be described as the model that suffers tlaleshnumber of rejections by other
models.

The inability to identify an unambiguously besgression model means that
some aspects of the conflict of interest betwearttiroting and minority shareholders
in large German firms remain unclear. IrrespectivBow ownership is measured — at
first-tier or ultimate levels, by voting rights atifte WLP or the SSI — increases in the
control rights of most types of largest owner rexdube market-to-book ratio,
implying that minority shareholders are harmed bghsincreases, while increases in
the cash-flow rights of most largest owners raise rharket-to-book ratio, implying
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that minority shareholders benefit from such insesa However, the different models
do not give a completely consistent picture. Foareple, increases in the control
rights of largest owners that are widely-held damefirms are estimated to have a
significant positive effect on the market-to-boaikio if ownership is measured at the
ultimate level using the WLP, but if ownership ieasured at the ultimate level using
the SSI, or at the first-tier level using eithetimng rights or the SSI, increases in these
owners’ control rights are estimated to have aiggmt negative effect. It is also not
clear whether minority shareholders benefit fromrétases in the control rights of the
second-largest owner: this effect is positive aratgimally significant according to
the first-tier model using voting rights, but it mot significant (though positive)

according to the ultimate SSI model.

5. Conclusion

This paper raises several questions about thatrecepirical literature on the
conflict of interest between large and minority réffelders, in which measures of the
control and cash-flow rights of large shareholgeay a critical role. In measuring the
largest owner’s control and cash-flow rights, tiitisrature has placed great emphasis
on the need to trace ownership through pyramiccstras, and has used the WLP to
provide measures of the control rights of ultimateners. We argue that there are a
number of problems with the use of the WLP, angpse an alternative approach to
the measurement of control rights based on theofigeting power indices. Such an
approach provides a more theoretically satisfactosthod of calculating control
rights measures for ultimate owners. It also ersab&parate measures of control and

cash-flow rights to be obtained even in the absehpgramids and dual-class shares.

Our results for a sample of large listed Germamgishow that, whatever the
measure used, the differences between control aslaHtow rights measured at the
first-tier and the ultimate levels are very sm@llr results also show that neither first-
tier nor ultimate ownership measures are adequathear own, which suggests that
further work on the determinants of ownership dtreee and the role of pyramids is
required in order to obtain fully satisfactory me@s of large owners’ control and
cash-flow rights. It is likely that the existendepyramid ownership structures cannot

be explained solely in terms of controlling ownedg'sire to separate cash-flow and
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control rights. A possible additional reason forgmgid structures is that ownership of
a firm through an intermediate pyramid firm actsaasommitment device for the

several owners of the firm to exercise their cdrights in the same way.

If, however, the maintained hypothesis that ownprshould be measured at
the ultimate level is adopted, as is the case istrabthe recent empirical literature,
our results suggest that the WLP measure of congbts is inferior to the SSI one.
This implies that the results of the existing biere, which has focussed almost
exclusively on ultimate ownership using the WLP mwa of control rights, must be
regarded as provisional. Although our results shioat some conclusions about the
effects of large owners’ control and cash-flow tgylon minority shareholders are
robust to the particular measures used, othensaire
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