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Determination ofMajority and Minority Interest
Percentages for Consolidated Financial

Statements*

A parent company (i.e. a controlling or majority interest) and minority interest
percentages are needed in preparing consolidated financial statements for a busi-
ness entity consisting of a parent company and its legally separate subsidiaries.
This paper explores the determination ofthe parent company's, and the minority
shareholders', reported share in the net income of the aggregate business entity
through direct and indirect ownership of subsidiaries' outstanding voting stock. A
general solution giving majority and minority interest percentages is sought for
any number of affiliates with complex corporate affiliations, allowing also for the
possibility of reciprocal shareholding. An analogy with finite Markov chains is
utilized to derive the solution desired. A comparison is made with an earlier
"input-output-model-analogy solution" for determining external and internal in-
terest fractions for earnings allocation and company holding relationships. Exam-
ples are considered of accounting for majority and minority interests in a business
entity's net income and net assets in the consolidated income statement and
consolidated balance sheet.

When a company, directly or indirectly, controls other companies, the former is
called the parent company and the latter are called the subsidiaries. Such a group
of affiliated companies, with separate legal entity status, can be considered a single
business entity.! Under certain prerequisites, which differ in various countrirs,

IIn German-speaking and Scandinavian countries the word 'concern' is exclusively reserved to denote
such a business entity.



this business entity must also be regarded as an accounting entity warranting a
special accounting treatment. One aspect of this accounting treatment is the
calculation of the parent company's share, and the minority shareholders' share,
of the net assets and the net income of the relevant accounting entity. The
determination of the majority and minority interest percentages needed for the
above purpose is the theme ofthis paper, assuming complex corporate affiliations.
Definitions corresponding with the Swedish and Finnish consolidation literature
are adopted.

Depending on the particular circumstances, it is possible for a company to achieve
control over another by several means. The most common is ownership of the
other company's voting stock. In this paper we are only concerned with the control
indicated by petcentages of direct or indirect ownership of the subsidiaries'
outstanding voting stock, because the effective ownership percentage is the major
control criterion in relevant legislation.2
For example, in the proposal for the new corporate act in Finland (the authors'
home country), and in the existing Swedish corporate act, a company is defined as
controlled if more than half of its outstanding voting stock is owned by a parent
company and its subsidiaries. Consider the example given in Figure 1-1.

i~
60%.J,
B---

20%
~

35%~C

Parent company P directly owns 60% of the voting stock of company B as well as
20% of that of company C. Furthermore, company B directly owns 35% of the
voting stock of company C. Consequently, parent P and its subsidiary B ifJectively
controt 55% of the voting stock of company C, while the minority shareholclers
effectively own 45%, as indicated by the percentage in parentheses. Hence, the
companies P, B and C make up a business entity. This is the case in spite of the
fact that the parent company's economic stake in the voting stock of company C,

2Nevertheless, the fact must be appreciated that a company might in actual practice be contralled e.g.
by its creditors or suppliers (etc.), because of the donimant position of that interest group. Also the
composition and the characteristics of the minority shareholders have a bearing on the actual owner-
ship ofvoting stock need ed for achieving effective contra!. Also see Meigs (III), p. 166, for a condensed
review of contral criteria.



reflected by the majority interest percentage,3 is no more than 20% + 60% x 35% =
41%4.
The parent company may be required to, or may voIuntarily prepare consoli-

dated financial statements for the accounting entity made up ofthe parent and its
subsidiaries, on the basis ofthe individual financial statements ofthe companies to
be consolidated.5 Consolidation requirements are influenced by control and re-
latedness of activities. Here, we are interested in the former aspect only.6 For
example, in the USA the folIowing ruIes apply. If less than 20 per cent of the
voting stock ofa company is owned by another company, the investing company is
obliged to treat the stock owned as an ordinary asset recorded at cost, and is not
alIowed to recognize income from this investment until dividends are received.
This is calIed the cost method. If between 20 and 50 per cent of the voting stock is
owned, the investing company has to recognize its share in the earnings of the
investee even if the earnings are not ditributed to the former as dividends. This is
calIed the equity method. FinalIy, if more than 50 per cent is owned, the business
unit consisting of the parent and the subsidiary must (usualIy6) be treated as a
single accounting unit. Combined financial statements for the accounting unit
must then be prepared from the individuaI financial statements of the companies
invoIved, after the eIimination of all intercompany transactions and holdings. This
is called consolidation. The 50 per cent rule is applicable also in Sweden, and is
being proposed for Finland, too.

In the consolidation procedure the individual financial statements are aggre-
gated. All the items which represent transactions or holdings between the compa-
nies to be consolidated have to be e1iminated before the aggregation, since, being
internal to an accounting entity, they do not represent interaction with the outside
world. (For example, no intercompany profits should be considered realized
profits for the consolidated entity.) The folIowing steps are taken in the elimina-
tion procedure. Intercompany sales and purchases as well as other intercompany
revenues and expenses are cancelled in the income statements, and the intercom-
pany profits and losses arising from bilIing in excess of, or below cost, are
e1iminated from the income statements and the inventories in the balance sheets.
AlI intercompany receivables and payables are cancelled in the balance sheets.
Assets representing investments in the subsidiaries' shares are e1iminated against
the equity in the subsidiaries in order to avoid double accounting, since the
subsidiaries' net assets wilI be aggregated to the consolidated balance sheet. 7

3A formal definition will be made later.
4Although not pursued in this accounting-oriented paper, an interesting problem is indicated here
concerning the least economic stake need ed in order to achieve effective control through a network of
ownership re1ations.
5For the uses of the consolidated financial statements see almost any accounting textbook with a
discussion on consolidation. Sec e.g. Spiller pp. 475-477, Eriksson pp. 13-18, or Tuokko, pp. 21-24.
6For condenscd information on the latter aspect see e.g. Spiller, pp. 476-477 and Meigs (II), p. 570.
7Excess cost over the book value (goodwill) paid for the subsidiaries' stock, or book value over the
investment cost receives special treatment as a specific asset or liability. This aspect is outside the scope
of the present paper. For details, see e.g. Meigs (II), pp. 559-560, Eriksson, pp, 48-51, 95-97, or
Tuokko, pp. 61-69.



If a subsidiary being consolidated is not 100 per cent owned by the parent
company, the other shareholders have a c1aimagainst both the net income and the
assets (and liabilities) ofthe subsidiary, as well as against the net income and net
assets of the other subsidiaries possibly controlled by the subsidiary under
observation. The term minoriry interest is used to denote this c1aim against the
consolidated net income and consolidated net assets of the affiliated companies.
Minority interest in the consolidated net income and net assets is presented as a
liability in the consolidated balance sheet. Also the consolidated income statement
should state the minority interest in the subsidiaries' consolidated net income.8

The term majority interest can be respectively used to denote the parent compa-
ny's c1aim against the consolidated net income and net assets, although this term
does not appear as a separate item in the consolidated financial statements (since
all items other than the minority interest represent this item).

In order to calculate the c1aims against the consolidated net income represented
by the minority interest (and majority interest) through both direct and indirect
ownership relations, the relevant minority interest percentages are needed. The
problem of this paper is to suggest a method for calculating these percentages for
an accounting entity consisting of the controlling parent company and any
number of subsidiaries. The method is to be designed to be applicable without
modifications both to simple, non-complicated ownership relations and to com-
plex ownership relations with the possibility of reciprocal shareholdings.
To illustrate the problem statement, consider Figure 1-1 anew. In accordance

with the Swedish and Finnish definitions for consolidation offinancial statements,
majority and minority interest percentages are calculated there as follows.9

Majority (P's) interest in B:
Minority interest in B:
Majority interest in C:

direct
direct
direct
indirect
direct
indirect

60%
40%

20%
60%x35% = 21%

45%
40%x35% = 14%

Inorder to account for the c1aimsofmajority and minority interests against the net
income of consolidated companies in the general case, we shall derive the majority
and minority interest percentages, as indicated by the above example for a case of
the general ownership relations depicted in Figure 1-2 for four companies.

8The paint has been made that it wauld be infarmative ta distinguish the minarity interest in all items
af the cansalidated income statement. The current usage has been criticized for presenting inf1ated
turnover figures for consolidated accounting entities. See Niemi.
9Eriksson pp. 24-26 and Tuokko pp. 57-59.



In this chapter we develop step by step an analytical problem to be solved in order
to find an answer to our accounting problem of calculating the majority and
minority interest percentages for consolidating financial statements

We commence by considering one-directional ownership relations only. To begin
with, define

aij = the fraction (percentage/lOO) ofthe voting stock ofcompany j
directly owned by company i.

aij is defined for (i,j,i=l, ...j; j=2, ...j; irOj), whereJ is the number ofthe affiliates
involved. (We call the companies belonging to the same business unit affiliates.)
By i = 1 we denote the parent company. i=2, ...j stand for the subsidiaries. The
range of ail is 0< a~ < 1.

\'\1e shall now generalize the definition of majority interest fractions in accor-
dance with the illustration used for the problem statement in Section 1.2. In doing
this our final aim is to state the majority interest frations as functions of the direct
ownership fractions aij only. (This will be concluded in Chapter 3.) Adopt the
following notation

Clj = majority interest fraction in subsidiary j.
(j=2, ...j)

As indicated above, we finally wish to state the llj:S in terms ofthe aij:s only.
Consider first the parent-son relationship between two companies as given by

Figure 2-1.



The majority interest fraction in subsidiary k is defined as (1) c[k=alk.
Next consider the father-son-grandson relationship illustrated in Figure 2-2.

In other words, it is defined as the majority interest fraction in k multiplied by
subsidiary k's direct ownership fraction in subsidiary j.

The parent company may control affilia"tej directly, besides through subsidiary
k. This connecting affiliate case is delineated in Figure 2- 3.

The important point indicated in the above is that the intetest fractions through
different channels are defined as additive in consolidation.

The reader may at this point be interested to compare the network in Figure
2-3 and definition (3) with the numerical illustration of calculating majority and
minority interest percentages in Section 1.2. It is evident that lOOcljis equivalent
to the majority interest percentage defined there.

Next consider the general case, without reciprocal ownership relations, as given
by the network in Figure 2-4 for four affiliates.



The numbers labelling the affiliates are designated to them in a manner which
always designates a smaller number to the investor affiliate than to the investee
affiliate. It is easy to see that by applying (3) recursively and by observing the
additivity of the interest fractions, we have

J

"2:clkak'
k=2 J
k~j

The above definition is naturally valid for any of the cases (1) - (3) also, because
an akj can be set as equal to zero when necessary.

To illustrate the dcfinition devcloped, consider a different presentation of (4) for
a problem involving a parent company with four subsidiaries. \Ve then have the
following simultaneous equations

C12 a12
c13 a13 + c12a23
c14 a14 + c12a24 + c13a34
c15 a15 + c12a25 + c13a35 + c14a45

Hence, we have the following system of equations with the unknowns C12, ... ,ClS,

which we want to solve explicitly from the simulaneous equations.

Before solving for the unknown majority interest fractions Clj, we generalize by
incorporationg the possibility of reciprocal ownership relations in the next section.



It is possible that a subsidiary, whose shares are owned by another subsidiary, also
holds shares in the latter. This is called reciprocal or mutual shareholding.
Furthermore, also the possibility that the parent company shares might be held by
a subsidiary can be discussed.

In Sweden and in Finland, i.e. the countries of our primary interest, the case of a
subsidiary holding parent company shares would be exceptiona1. As a rule the
company act in Sweden and the proposed legislation in Finland do not allow such
a mutual holding.1o In the USA, the controlling company's capital stock owned by
a subsidiary is to be treated as treasury stoCk.11 In essence this means a reacquisi-
tion of the stock by the parent company through the subsidiary. Consequently, a
subsidiary's ownership of the parent shares is rather a case of a reduction of the
parent's outstanding capital stock than a case ofreciprocal shareholding.

Reciprocal shareholding may occur between the subsidiaries,12 as illustrated
below by the ownership network in Figure 2-5. The figure delineates a connecting
affiliate case involving a circularity between the two subsidiaries.

Two possibilities of treatment arise in consolidating financial statements. The first
reduces the problem back to a problem without reciprocal shareholding. The
subsidiary which holds the greater share of the other's voting stock in terms of
total value, is considered the controlling company. The treasury stock treatment
discussed earlier is applied to the controlling subsidiary. The network in Figure

'OEriksson pp. 33, 99 and 139, and Proposa1 (27/77), pp. 48-49 and 142.
"Meigs (III), pp. 297-298.
l2See, however, the critica1 comments on the need of considering reciproca1 shareho1dings by Meigs
(I1I), p. 297.



2-6 ean be redueed in the following manner into the aeyclie network given earlier
in Figure 2-3.

Let bk and bj be the voting stoek of subsidiaries k and j respeetively.

Figure 2-7 akj
k < .__

ajk

Assume that akjbj > ajkbk- Then the reeiproeal ownership relation would be
red ueed to the aeyclie ease as indieated in Figure 2- 8.

b~ = bk-ajkbk

=(l-ajk)b.

This method seems, relatively, more attraetive if both (akjbj - ajkbkl and akj are
large13, and ajk is small.

The applieation of the reduetion method beeomes more involved with more
general ownership networks, Figure 2-9 serves as an intuitive example. The
reduetion method is not pursued further in this paper.

The other possibility of aeeounting for the reeiproeal shareholdings is similar to
eost realloeation between serviee departments by simu1taneous equations.14 Con-
sider Figure 2-10.

13E.g. akj > 0.5 might be one possibility, because an over 50% ownership is used as a criterion of
control, as discussed in Introduction.
14For research on reciprocal service department cost al!ocation see especial!y the references in
Horngren, footnote p. 527. For a presentation in Finnish see Nissilä. For the basic method see almost
any comprehensive cost accounting textbook, e.g. Horngren pp. 527-529 for a simple numerical
example.
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/kj
~k ~ j

ajk

The accountant may use the following line reasoning to resolve the circularity.
The majority interest fraction in subsidiary k is alk, and therefore the majority
interest fraction in subsidiary j is alkakj. But, since the majority interest fraction in
the controlled affiliate, is always the majority interest fraction in the controlling
affiliate multiplied by the controlling affiliate's direct ownership fraction in the
controlled affiliate, the parent company in Figure 2-10 controls subsidiary k not
only directly, but also indirectly through subsidiary j, which it controls indirectly
through k. Thus alkakjajk must be added to alk in order to get the correct majority
interest fraction in subsidiary k. But then, again, the majority interest fraction in
subsidiary j must be increased because of the increment in the k's fraction. This
circular reasoning can be carried on infinitely. The final majority interest fraction
in subsidiary j, i.e. Clj, can be derived as follows by applying formula (3) re-
peatedly in Figure 2- 10 in accordance with the above way of thinking. If this is
done, we have

(6) c1j =

a1kakj
+alkakjajkakj

2+alkakj(ajkakj)
3+alkakj(ajkakj)

Now, Cljclearly is given by an infinite geometric series with a common ratio ajkakj.
In Figure 2-10 it is obvious thatlajkakj 1< 1. This is because alk is not zero, since
that would be meaningless. As a consequence, we have from (6)

a1kakj
l-ajkakj

Next we shall show that (7) is equivalent to the solution obtained through
simultaneous equations to resolve circularity in allocating earnings for consolidat-



ing two subsidiaries.15 Consider anew the ownership network in Figure 2-6. From
(3) we have

(8) clj alj + clkakj and

(9) clk = alk + cljajk

a .+a a .
(10) c . = lJ lk kJ

lJ l-ajk~j

The above result is equivalent to (7), considering the added connection between
the parent company and subsidiary j.
Instead of generalizing the reciprocal case for a general number of affiliates by

ordinary matrix metlwds, we shall use an anology to finite Markov chains in the
next chapter.

3. Solutions for Explicit Majority and Minority Interest Frac-
tions

In this chapter we give a method for solving the Clj:S with the help of an analogy to
finite Markov chains.16 After considering an example, our method is compared
with the method of solving external and internai ownership fractions.17

Review Figure 1-2 in the Introduction. It presented the ownership network for
four affiliates. Introduce a dummy affiliate as in' Figure 3-1. (Only the new aij:s
are written in the figure for convenience.)

r . ~0

"2a /' 1 --ala ~~J)4 40"3D
ISSee e.g. Meigs (1), p. 442 for the method.
16The application' of finite Markov chains is possible because the mathematical statement of the
problem arising from (4) and (6) is equivalent to one class of mathematical problems arising in
connection with finite Markov chains.
17The method presented by Roman L. Weil in 1973.


