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FOREWORD

Abstract

Problems relating to big multinational business en-

terprises have been subject to much research effort
and debate for about two decades. This results from

the considerable role played by such enterprises in the world

economy. Recently one emerging research trend in this

context has been towards building operations research
models for global decision making in the multinational

firm. This is natural since research on the application

of
of
In
(~

to

operations research techniques to the planning problems
national firms has been expanding at a fast pace.

the case of the multinational firm short-term

tactical) management of finance has been subject

most research of this kind. The separation of the

treatment of physical and financial flows is a simpli-

fication, however, which can lead to nonoptimal total

plans.

Several authors have presented mathematical program-

ming models for the (tactical) planning of finance in

the multinational firm under the assumption that the

physical activities (trade and production) have first

been fixed at a preceding planning stage. The most

advanced of these models are constructed to include

the probabilistic nature of currency exchange rates.

Linear programming models have also been presented

for the planning of trade and production in the multi-

national firm. Furthermore, linear programming models

have been constructed for joint planning of physical

and financial flows in the multinational firm under

the assumption of deterministic currency exchange rates.

In

addition to the determinism of the currency exchange

rates it should be noted that these models treat certain

decision variables as fixed or omit them. These sim-

plifications can lead to suboptimal total planning, too.
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It is my purpose to propound how certain tactical
decisions, which earlier O.R. modelling research has
treated only separately, can be simultaneously treated
in a manageable way in mathematical programming models
for the multinational firm:

In this dissertation I show how the probabilistic
nature of currency exchange rates (= "currency risk'")
can be taken into account in linear programming models
for joint planning of trade, production, and financial
flows in the multinational firm. This will mean that
only the (discrete) probability estimates of future
exchange rates have to be assumed to be available to
the decision maker. The inclusion of currency risk
is achieved by applying two-stage linear programming.

I also show how forward contracts can be included
in linear programming models for joint determination
of trade, production; and financial flows in the multi-
national firm facing risky currency exchange rates.

Furthermore, I demonstrate how the exposure of assets
and liabilities to currency risk can be adjusted to fit
into predetermined bounds.

I demonstrate the inclusion of interaffiliate transfer
prices, which are declared for duty and tax assessment,
as well as the inclusion of interaffiliate interest
rates as decision variables in the kind of models dis-
cussed. I suggest a concept of "shadow transfer prices"
for the analysis of interaffiliate transfer price bounds.

The construction of separate equations for the formu-
lation of the objective function and the treatment of
taxation is found to be advantageous.

I also briefly discuss the possibility of using the
propounded normative model as a behavioral model of
the multinational firm.

Particular attention is given to retaining readability,
even at the cost of scientific rigor. This dissertation
is thus meant to be applicable also as an advanced text-

book in operations research and multinational management.
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1 PRELIMINARIES

An outline of prior research on the topic and of
the research to be presented was already given in the
Abstract of the Foreword. The primary purpose in this
dissertation is to develop a manageable®' operations
research formulation for s<multaneous optimal assessment
of decisions on trade, production, and finance in the
multinational firm facing risky currency exchange rates.
The secondary purpose of this dissertation is to suggest
a tentative way of providing predictions of the behavior
of the big multinational business enterprises in some

particular situations.

1,1 INTRODUCTION TO THE MULTINATIONAL FIRM®

What is meant by the multinational firm? There is a
wide variety of definitions of the multinational firm

in literature.® It is characteristic of these

!By a manageable model I mean a model that requires
only obtainable input, is solvable numerically, and
gives output on which decisions can be based in an
actual decision-making situation.

2For a relevant and more detailed review of the multi-
national firm see

Timo Salmi, Monikansallinen yritys ja lineaarinen opti-
mointi (Helsinki, 1974), Ch. 1, and

Timo Salmi, The Multinational Firm: A Mathematical
Programming Model Building Approach (licentiate thesis,
Spring 1973), Ch. 1, and

Timo Salmi, "The Multinational Firm, a Mathematical
Programming Model Building Approach: A Proposition for
Research Works; Part I," The Finnish Journal of Business
Economics, No. 2, 1972, pp. 120-126.

3For a discussion on the definition see e.g. William

A Dymsza, Multinational Business Strategy (1972),

Ch. 1, and Michael Whitehead, "The Multinationally-
Owned Company: A Case Study," The Multinational Enter-
priseé, ed. John H. Dunning (London, 1971), pp. 311-313,
and Konrad Kubin, Financial Accounting for Multinational
Enterprises - The Problem of Appropriate Reporting

Units (doctoral dissertation, 1972).
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definitions that the degree of multinationalism ranges
from a national firm with straightforward export or
import operations to a completely internationally owned
and controlled world-wide conglomerate. The definition
is naturally dependent on the particular problem under
consideration. For our purposes the following definition
is perhaps the most suitable. The multinational firm

is an enterprise which controls producing facilities

in more than one country."*

The concept of the multinational firm is elucidated
with the help of Figures 1-1 and 1-2. The (uninational)
firm is sometimes delineated by the chart given in
Figure 1-1. The firm acquires a set of inputs (the
trade flow directed towards the firm), transforms the
inputs into outputs in the production processes (the
production flow), and sells the resultant outputs (the
trade flow directed outwards from the firm). This
physical (trade and production) process is reflected
in the fimaneial process of the firm. The financial
process is depicted by financial flows in Figure 1-1.
The purchases of the inputs and the sales of the out-
puts cause certain financial flows. So does the trans-
formation of inputs into outputs in the production
processes. In addition, financial capital from (and
to) the outside and its concomitant costs (e.g. borrowing,
interest, equity issues, dividends, and so on) also
cause a set of financial flows, which have not been
separately drawn in Figure 1-1.°

*The definition is adopted from John H. Dunning, "The
Multinational Enterprise: the Background," The Multi-
national Enterprise, ed. John H. Dunning (London, 1971),
p. 16.

5This view has been propounded e.g. by Martti Saario.
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FIGURE 1-1 The Structure of the Firm
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FIGURE 1-2 The Structure of the Multinational Firm
(A two-country case)
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n [1-1]

Figure 1-2 delineates the multinational firm. For
simplicity only the case of two countries is drawn in
Figure 1-2. There is one producing affiliate drawn in
each country. Each affiliate purchases inputs in its
host country, transforms the inputs in the production
processes, and sells the outputs in the host country.

This is delineated by the trade flows and the production
flows within each country. The financial flows within

each country correspondingly delineate the payments for
domestic purchases and the receipts from domestic sales

as well as the financial incidents arising from the
production processes. They also include other financial
incidents, like borrowing, amortization, interest,
dividends, etc. The multinational firm can import and
export in the same way as an ordinary importing or exporting
firm. In addition, the multinational firm is able to

carry on trade between its affiliates in different countries.
This is depicted by the trade flows between the affiliates.
The multinational firm can also carry on financial trans-
actions between its affiliates in different countries.

This includes payments for interaffiliate trade, and
interaffiliate loans, interest, dividends etc. This

is reflected in Figure 1-2 in the interaffiliate financial
flows. The interaffiliate trade and financial activities
differ, however, in a fundamental way from conventional
international trade and finance. The trade and finance
activities take place between the units of the SAME firm,
In other words, the relevant parties are no longer independent
in the case of the multinational firm, as, for instance,
the traditional theory of international trade presupposes.
This fact can be utilized by the big multinational

business enterprises, especially if their planning

process is centralized enough. (In Figure 1-2 this
prerequisite is depicted by the words 'centralized planning".)



