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Preface

Within the last three decades, fi rms and organizations, regardless of size, 
have been subject to changes in the conditions for doing business including 
increased uncertainty about shocks and disturbances in the world econ-
omy. These developments require new strategies wherein management 
recognizes the interdependence of exchange rates, interest rates and infl a-
tion rates infl uencing the fi rm through a variety of channels not captured 
by conventional accounting systems. This book is aimed at providing the 
essential tools for managing risk and assessing the development of corpo-
rate performance and competitiveness in this new economic climate.

 With our book  Macroeconomic Uncertainty: International Risks and 
Opportunities for the Corporation , published by John Wiley in 1987, we 
opened up a new strand of literature emphasizing the impact of a volatile 
macroeconomic environment on corporate risk exposure. In 1997 we 
expanded the view by including a profi t fi ltering process in the book 
 Managing in a Turbulent World Economy: Corporate Performance and Risk 
Exposure , published by John Wiley. In that book, we also developed the 
Macroeconomic Uncertainty Strategy (MUST) analysis. In C orporate 
Performance and the Exposure to Macroeconomic Fluctuations,  published by 
Norstedts Academic Publishers in 2005, we expanded the research 
reported in these two books by adding issues on performance measure-
ment as an important ingredient of Value-Based Management (VBM), on 
corporate reporting of the impact of macroeconomic fl uctuations and on 
the use of real options—investment in fl exibility of operations—as a 
potential substitute for fi nancial risk management. The current book is a 
further expansion of these three books. We have, among other things 
expanded on the role of the MUST analysis in a Cash Flow at Risk (CFaR) 
approach and on  ex post  evaluation of a chosen strategy in order to obtain 



vi          Preface  

feedback on its success. We emphasize that evaluation of strategies 
provides input for reward systems for management on different levels. 

 Since the publication of the previous books we have become all the 
more convinced that the MUST analysis’s comprehensive approach to 
dealing with macroeconomic uncertainty is important and value enhanc-
ing for shareholders, and in the longer time perspective for management 
and other stakeholders in fi rms as well. In the shorter time perspective, 
management may prefer less transparency than what follows if MUST 
analysis is applied, but in the longer term, managers will benefi t from 
fairer evaluation and bonus systems, as well as from greater transparency 
about the sources of uncertainty in the environment. Conceptual clarity 
about sources of performance and about what is hedging and what is 
speculation is useful for management as well as for external stakeholders 
trying to evaluate a fi rm’s intrinsic competitiveness. 

 The academic readers we address are researchers and students in the 
fi eld of international business and fi nance. In the business world, execu-
tives with strategic responsibilities, chief fi nancial offi cers, and bankers 
who analyze corporate performance and advise on risk management will 
benefi t from this book. 

Finally, we are grateful for support and valuable comments from our 
colleagues at the Lund Institute of Economic Research, Lund; the Research 
Institute of Industrial Economics (IFN), Stockholm; and the Department of 
Finance, Copenhagen Business School, Copenhagen. The fi nancial sup-
port from the Savings Bank Foundation Skåne, Sweden, is gratefully 
acknowledged.
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3

   Macroeconomic Uncertainty in a 
Corporate Perspective  

Chapter 1

             1.1    INTRODUCTION   

 The last few decades have confronted managers with major changes in the 
macroeconomic environment of the fi rm and the conditions for doing 
business. The removal of the Iron Curtain had an immediate and strong 
impact on many Western European countries. The macroeconomic envi-
ronment has changed permanently as a result of events in Eastern Europe, 
the formation of the European Economic and Monetary Union (EMU) on 
Jan. 1, 1999 (with the introduction of the euro) and the (re)appearance of 
China and India as important players on the global market. Increased 
openness to international trade and a higher degree of capital mobility 
between countries have made individual national economies more vul-
nerable to real and monetary shocks occurring in global markets. At the 
corporate level this can only trigger increased concern about exchange 
rates, interest rates, infl ation, demand conditions, and competition. 

 The macroeconomy is by defi nition beyond control of even the largest 
fi rm’s management. It is nevertheless of major concern to management, 
because changes in corporate performance from year to year are strongly 
affected by macroeconomic events and developments. Management and 
external stakeholders need to understand to what extent results depend 
on macroeconomic developments in order to evaluate how a fi rm’s intrin-
sic or inherent competitiveness has developed. The macroeconomy is also 
a source of uncertainty. The rapid development of global fi nancial markets 
has created new instruments for managing risk, and a fi rm’s operations 
can be adjusted and structured with the objective of reducing the impact 
of unexpected fl uctuations, and of profi ting from them as well. On the 
other hand, the lack of transparency of some of these new instruments 
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created macroeconomic turbulence and contributed to the subprime crisis 
in 2008.   

 It takes only a moment to understand that it is no longer relevant today 
to make a distinction between domestic and international fi rms in discuss-
ing macroeconomic exposure. Though the channels may differ,  all  fi rms 
are inevitably exposed to the shocks and disturbances of a global market-
place. Even a fi rm with production, sales, purchases, and fi nancing con-
centrated at home and working only in local currency can still be exposed 
to, for example, exchange rate changes. A local fi rm serving as a supplier 
to a major exporter must see its fortunes rise and fall with the exporter’s 
performance. Another local fi rm may face competition from imported 
products. Still another fi rm, which serves only the local consumer market, 
is affected when the general level of demand depends upon the interna-
tional competitiveness of major export-oriented fi rms. These cases illus-
trate the point that confi ning the analysis of exchange rate effects to assets 
and cash fl ows denominated in foreign currency alone is bound to be mis-
leading. This is true whether the fi rm is concerned about its current and 
future performance or about the future volatility of its earnings and cash 
fl ows. 

 It is easy to imagine the potentially dramatic effects that a 10% increase 
in a home country’s real exchange rate   1    will have on the profi ts of a com-
pany. The exchange rate change will act as a subsidy to competitors pro-
ducing elsewhere and will have an impact on both domestic and foreign 
markets. The large fl uctuations in the real value of the U.S. dollar—
implying a “subsidy” to U.S. producers of about 10% in the mid-1970s, a 
“subsidy” to foreign producers versus U.S. producers of about 50% in the 
mid-1980s, were followed by another round of large fl uctuations before 
the decline of the dollar started again in 2002—illustrate the signifi cance 
of the exchange rate as an important part of macroeconomic infl uences on 
the fi rm. Hence, to understand the intrinsic competitiveness of a fi rm, the 
impact of changes in the macroeconomic environment have to be under-
stood. Such an understanding will also help management to identify, and 
to assess, both worst-case and best-case scenarios. 

 When analyzing performance, many fi rms still follow procedures more 
suitable for a world made up of “closed” economies. Even recently devel-
oped methods of analysing corporate performance such as Shareholder 
Value Analysis (SVA), Economic Value Added (EVA), Market Value Added 
(MVA),   2    and benchmarking in different forms, do not allow management 
to “fi lter” out infl uences from exchange rates and other macroeconomic 
variables in order to properly assess the development of the company’s 
long-term sustainable profi ts. For example, when assessing the value of 
the fi rm by the use of price/earnings (P/E) ratios, the long-term sustainable 
earnings should be used. Hence, investors and fi nancial analysts should 
be interested in knowing the impact of macroeconomic fl uctuations on the 
fi rm, as should owners and labor organizations when it comes to the issue 
of salaries and bonuses. The latter should refl ect the value-added created 
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by management and not unanticipated fl uctuations in the macroeconomic 
environment of the fi rm. 

 There are many reasons why all stakeholder groups of a fi rm should 
make an effort to comprehend the links between the fi rm and its macro-
economic environment. Yet, as late as in the mid-2000s, most annual reports 
provide no guidance (or very little) on this issue. 

 The understanding of macroeconomic effects can also be used in risk 
management. The approach we suggest in this book enables a fi rm to dis-
tinguish among different kinds of exposure and to separate the effect of a 
change in the macroeconomic environment from the effect of a change in 
its relative competitive position caused by factors that are more close at 
hand. This separation is useful not only in risk management and the eval-
uation of sustainable profi ts, but also for strategic management. The only 
circumstances under which a fi rm need not worry about macroeconomic 
exposure is when can be compensated immediately and fully in prices for 
cost increases of various kinds without losing sales volume. Such a fi rm 
hardly exists, but the point illustrates that pricing strategy and market 
position are important determinants of exposure. 

 It is worthwhile to note that increased fi nancial and economic integration 
is not only a source of risk but also of tremendous opportunities. The trade-
off between risks and opportunities in this new setting calls for new corpo-
rate strategies for the management of macroeconomic uncertainty. Now, all 
decisions concerning investment, marketing and fi nance depend on inter-
national factors. Firms working only in the local market must develop strat-
egies for coping with the uncertainty generated in foreign markets as well. 
Multinational fi rms must improve their strategies on how to deal with the 
complex elements of macroeconomic uncertainty. One such improvement 
would be to eliminate the misperception that fl uctuations in exchange rates, 
interest rates, and other macro price variables are of concern only to the 
fi nance division. The effects of these fl uctuations on sales and other opera-
tions should be of equal, if not greater, concern. Management can actually 
take advantage of fl uctuations by making operations fl exible in different 
ways. Investments in fl exibility or so-called real options in the face of uncer-
tainty increase wealth by reducing the need to incur irreversible costs. 

 The major theme of this book is that a meaningful strategy for manag-
ing risk and exploiting opportunities requires that management recog-
nizes the interdependence among a number of macroeconomic variables, 
and that these variables infl uence the fi rm through a variety of channels 
not captured by conventional accounting systems. The corollary of this 
point is that focusing on exchange rates in isolation may give a misleading 
view of the competitiveness of a fi rm and of the risks and opportunities to 
which it is exposed. Strategies based on a more comprehensive approach 
for managing exchange rate and “related” macroeconomic exposures are 
called for. 

 Consider as an illustration the formation of the EMU. By defi nition, 
exchange rate risk was removed from intra-EMU transactions. Did fi rms 
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thereby become less exposed to macroeconomic risk? Not necessarily, 
since macroeconomic shocks occur under any exchange rate regime. The 
shocks affect the economy and fi rms through different channels, however, 
if exchange rates are fi xed as opposed to fl exible.  

     1.2    THE MACROECONOMIC ENVIRONMENT OF THE FIRM   

 In this section we put macroeconomics in a corporate perspective. We 
argue that in spite of the complexity of relationships in the macroeconomic 
environment, the important effects on the fi rm’s performance can indeed 
be captured by the analysis of a limited number of variables. We empha-
size the important role of exchange rates, interest rates, and infl ation and 
that changes in these variables are refl ections of changes in GDP, aggre-
gate demand, monetary policy and other macroeconomic variables. 

 Figure   1.1   illustrates the link between macroeconomic disturbances 
and cash fl ow effects on the fi rm. Starting on the far left, we distinguish 
between domestic and foreign, as well as between policy- and non-policy-
generated macroeconomic disturbances. In addition, there are fi rm- and 
industry-specifi c disturbances. To the far right in Figure   1.1  , we fi nd the 
cash fl ow effects on the fi rm that infl uence performance and risk. In 
between there might be policy reactions to disturbances in the form of 
monetary, fi scal, as well as industrial and trade policies, as in the third 
column of Figure   1.1  . “Rules” for policy responses in the form of exchange 
rate regimes, money supply growth targets, etc., determine how a particular 
disturbance infl uences exchange rates, infl ation rates, interest rates, and 

  Figure 1.1    Macroeconomic shocks and the cash fl ow of the fi rm. 
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relative prices in the fourth column. Uncertainty about such rules or 
regimes is one aspect of political risk. The corporate structure and strategy 
determine how macroeconomic disturbances affect cash fl ows on the far 
right in the fi gure. 

 An important part of identifying macroeconomic exposure is to distin-
guish it from exposure to fi rm-specifi c and industry-specifi c shocks. 
Macroeconomic disturbances, as well as fi rm- and industry-specifi c distur-
bances, affect the level of demand and the price of a fi rm’s product. 
However, management implications of falling demand caused by, say, a 
restrictive monetary policy is different from the implications of falling 
demand relative to competitors in the stable macroeconomic environment. 

 The distinctions between policy- and non-policy-generated shocks and 
between real and monetary shocks are important in a corporate planning 
perspective. Both distinctions help management in forecasting, because 
the duration and impact of shocks usually depend upon their source. For 
example, the effects of monetary shocks tend to be more short-lived than 
the effects of real shocks. 

 Most periods of major shifts in business conditions in a country are 
associated with simultaneous changes in the exchange rate, the interest 
rate, and infl ation within or outside the country. Behind changes in these 
variables we typically fi nd macroeconomic shocks or disturbances as 
illustrated below. 

 One good historical example of a major macro disturbance with a 
worldwide impact was the expansionary policy of the United States 
during the late 1960s in connection with the Vietnam War. The govern-
ment employed defi cit fi nancing. In contrast with later policy of the early 
1980s, the Federal Reserve at the time allowed the defi cits to be monetized, 
with infl ation as a predictable result. These policies contributed to the 
breakdown of the Bretton Woods system of fi xed exchange rates in the 
early 1970s. The United States, the United Kingdom, and a few other coun-
tries had conducted more expansionary monetary policies than countries 
such as Germany and Japan. With price levels diverging at fi xed exchange 
rates, trade imbalances and pressures for exchange rate realignment grew 
inevitably until, in 1971, the United States devalued and cut the fi xed price 
relationship between gold and the dollar. This realignment was insuffi -
cient, however, and in 1973 exchange rates were allowed to fl oat to seek 
market equilibrium values. 

     The Bush administration followed a similar expansionary fi scal policy 
after the 9/11 attack on New York City. The Federal Reserve accommo-
dated this expansionary policy to some extent and kept the interest rate 
level quite low. The subprime fi nancial crisis in 2007 and 2008 has been 
partially blamed on this expansionary policy. 

 The breakdown of the pegged exchange rates within the European 
Monetary System (EMS) in 1992 offers a similar historical picture. Upward 
pressure on interest rates across Europe was created by the large fi scal 
defi cits in Germany as it strove to rebuild East Germany. The asymmetric 
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impact of the shock, in combination with the unwillingness of most other 
countries to follow Germany’s strict monetary policy, contributed to the tur-
bulence in Europe’s foreign exchange markets, that is, to diverging interest 
and infl ation rates ending with major realignments of exchange rates. 

 An illustrative example of a policy-generated shock of monetary char-
acter is the sky-rocketing of U.S. interest rates in the early 1980s. The initial 
increase was triggered by the shift in monetary policy in the United States 
in 1979, when the Federal Reserve Board set money supply targets. The 
restrictiveness of these targets led to higher U.S. interest rates. A wave of 
interest rate increases followed worldwide, together with a realignment of 
exchange rates. Abandoning interest rate targeting also led to higher 
interest rate volatility. 

 This switch in monetary policy was followed by a large alteration in 
fi scal policy in the United States. The fi scal defi cit increased during the early 
years of Ronald Reagan’s presidency while money supply growth targets 
remained restrictive. The U.S. dollar appreciated more or less continuously 
until early 1985 when it depreciated suddenly and dramatically. All fi rms 
competing with U.S. fi rms in the United States or elsewhere in the fi rst half 
of the 1980s felt the impact. Other fi rms outside the United States were also 
hit by the worldwide interest rate increase in a direct way, as well as indi-
rectly when many developing countries faced debt repayment problems. 

 Another prolonged appreciation of the dollar began in January 1999 after 
the EMU was launched. After an initial dollar price of Euro at 1.10, the Euro 
depreciated to a bottom of 0.85 dollars per Euro in the beginning of 2002. 
The dollar then depreciated to a level around 1.55 per Euro in June 2008. 

 Examples of policy-generated shocks of real character can be found by 
recalling the oil price increases in 1973, 1979, 1990, 2004 and in 2008. For 
industrialized countries these shocks can be compared with substantial 
decreases in the productivity of the labor force and the capital stock. They 
were accompanied by large fi scal and monetary policy adjustments in 
some countries, and gigantic fl ows in international fi nancial markets as 
the oil producers’ revenues had to be recycled. The combination of the 
productivity decreases and policy responses had drastic effects on the 
level of aggregate demand and employment, expressing themselves in 
infl ation rates, interest rates, and exchange rates as well as in the relative 
prices among different commodities and services. 

 Illustrative examples of non-policy-generated shocks are harder to fi nd 
because tracing the origin of a shock nearly always reveals the involve-
ment of political activity. From the point of view of the industrialized 
countries the crumbling of the Soviet Empire in 1989 and 1990 can be seen 
as an external shock. It resulted in a substantial decline in demand for 
exports of several countries. The impact of the shock was asymmetric, 
meaning that some countries, like Finland and Germany, were affected 
more than others. Thereby, the fi xed exchange rate system came under 
serious strain, resulting in realignments and increased exchange rate 
fl exibility in the autumn of 1992. 
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 The relationships among exchange rates, infl ation rates, and interest 
rates are often discussed by academics in terms of market equilibrium 
relations among the variables and deviations from these relations. One 
relationship—Purchasing Power Parity (PPP)—refers to the equality of 
prices on a bundle of goods and services across countries when measured 
in one currency. Hence, the market price variables involved are changes in 
domestic and foreign price levels and in the exchange rate. When PPP 
holds, there are no unexploited macro-generated profi t opportunities in 
international trade. The exchange rate is simply a rate for translation from 
one unit of account to another. The concept of exchange rate exposure 
changes meaning under these circumstances. It is also common to refer to 
the “Law of One Price” (LOP) for traded goods, implying the equality of 
prices on a specifi c product in two countries. A third relationship—Inter-
national Fisher Parity (IFP)—refers to the equality of expected returns on 
similar securities denominated in different currencies. The market price 
variables involved in this relationship are the domestic and foreign inter-
est rates, and the current and the expected exchange rate. 

 Deviations from PPP imply that there are profi t opportunities in the 
fi fth column in Figure   1.1   to be exploited in international trade if transac-
tions costs are not prohibitive. Deviations from IFP imply profi t opportuni-
ties in international fi nancial markets, at least for the less risk-averse actors 
in the market. The last column in the fi gure shows macroeconomic risk 
concepts as they relate to uncertainty about exchange rates, infl ation rates, 
and interest rates. Competitive risks caused by the possibility of unantici-
pated relative price changes that could result from fi rm- and industry-spe-
cifi c disturbances and industrial and trade policies are also shown here. A 
major problem for the fi rm is to identify and distinguish between the risks 
in the last column. Large parts of this book are devoted to this problem. 

 In a hypothetical world without information and transactions costs or 
other obstacles to immediate price adjustments, there are no deviations 
from the equilibrium relationships—PPP, the LOP for industrial goods, or 
IFP. In such a world there is no reason to believe that “extra” profi ts could 
be made by, say, investing in a particular currency or by making an invest-
ment in country A rather than country B. Then, too, for fi nancial instru-
ments with equal risk, 1 USD can be expected to generate the same return 
regardless of the currency in which it is invested. In the real world, how-
ever, there is a great deal of interference that contributes to deviations 
from these equilibrium relationships. At times the deviations may be con-
siderably large and long-lasting. There is therefore every reason for a fi rm 
to formulate an explicit policy with respect to the risks and/or the oppor-
tunities they create (see Box   1.1  ). There is also every reason for the man-
agement to assess the impact of unanticipated deviations from these 
relationships on the historical cash fl ow or profi t developments in order to 
comprehend and control the fi rm’s competitive position. 

 In Figure   1.1   we abstract from stock market index as a macroeconomic 
price. Although it is a very important variable for explaining individual 



10 Corporate Decision-Making with Macroeconomic Uncertainty  

    Box 1.1    The case of Volkswagen   

  One fi rm that has been severely affected by a turbulent macroeco-
nomic environment is the German car manufacturer VW. The fi rst 
shock came in the early 1970s, when the DEM was revalued against 
the USD.   a    At that time, VW, with its production based in Germany, 
relied heavily on one model, the Beetle, and U.S. market sales. When 
VW tried to compensate for the DEM appreciation by raising the 
Beetle’s USD price, sales fell drastically. VW reported that net earn-
ings dropped from DEM 330 million in 1969 to a loss in 1973 of DEM 
807 million. The only measure taken to reduce exposure was cover-
ing receivables in the forward market. 

 On the basis of this experience, VW developed a new exposure 
management strategy. First, VW entered the Eurobond market and 
took a substantial USD loan in order to match USD commercial rev-
enues with USD debt service expenses. Second, VW established a 
production site in the United States in order to match USD revenues 
with US production costs.   b    Third, the VW group introduced a new 
car, the Audi, which was to compete in less price-sensitive market 
segments.   c    

 The exposure management strategy of VW was put to a test when 
the European Monetary System was broken up and the DEM again 
started to appreciate in 1992. In 1991, the VW group had reported an 
annual net income of DEM 1120 million. By 1993 profi ts had been 
eliminated and VW reported a loss of DEM 2000 million. Even 
though this loss could be partly blamed on problems with the newly 
acquired SEAT, a major part of the loss was caused by the DEM 
appreciation and a fall in demand for cars in Europe. Thus, the com-
mercial operations of VW remained exposed to exchange rate 
changes. Its production costs rose relative to other countries when 
the DEM appreciated. In 1993 VW’s break even-point was above 
90% of capacity, while VW’s stronger European competitors had 
break-even below 70%, and the high price sensitivity of the products 
made VW extremely exposed to falling sales volumes.   d    

There are two possible sources of failure in managing exposure 
to macroeconomic disturbances. First, a fi rm can fail to measure 

     a     The DEM was revalued in 1969, 1971 and 1972. By 1972 the DEM’s revalu-
ation amounted to 40% over the 1969 fi gure.  

    b     The strategy of diversifying production sites internationally has been pur-
sued even further. VW now has production sites in, e.g., Mexico, Brazil, 
Spain (SEAT) and the Czech Republic (Skoda).  

    c     For the VW example from the seventies, see Srinivasulu (1981).  
    d     Wall Street Journal, 1 April, 1993.  
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fi rms’ equity prices, it is less directly linked to cash fl ows. On the macro 
level, uncertainty about equity prices at given interest rates can be thought 
of as uncertainty about the market risk premium. It captures changes in 
market risk at fi xed levels of variables. There is no strong empirically sub-
stantiated link between the different macro shocks and the equity market 
risk premium. It is an empirical question whether an equity price index 
should be included. 

 It has been argued that exchange rates, interest rates, and infl ation rates 
are the primary variables linking macroeconomic fl uctuations and fi rm 
performance. It then remains for the individual fi rm to determine which 
variables are the most infl uential within each group. When it comes to 
exchange rates there are often many currencies to choose among for the 
individual company. For example, KLM, the Dutch airline company, uses 
180 currencies in addition to the guilder in its operations. SAS, the 
Scandinavian airline company, is operating with a basket of 76 currencies. 
In general, many exchange rates move together. It is therefore suffi cient to 
identify and focus on a few key rates. The same argument can be made 
with respect to interest rates and infl ation rates.  

     1.3    WHAT LEVEL OF CONCERN?   

 We have distinguished between three sets of factors that determine a 
fi rm’s exposure. First, the macroeconomic structure—as defi ned by, for 
example, capital mobility and the speed of price adjustments—determines 
the exchange rate, interest rate, and price effects of a disturbance. Second, 
the policy regime set by authorities infl uences the degree to which interest 
rates, exchange rates, and infl ation, respectively, adjust to the disturbance 
and with what time-lag the adjustment occurs. Third, the sensitivity of a 
fi rm’s value, cash fl ows, etc., to changes in macroeconomic conditions 
depends on fi rm-specifi c factors in its markets for inputs and outputs. 

    Box 1.1    continued   

 exposure correctly. Second, exposure management can fail because 
the fi rm has adopted an inappropriate strategy to reduce exposure. 
VW’s fi rst crisis was caused by a combination of the two sources. It 
used a narrow exposure measure and an exposure management 
strategy that relied on external hedging.   e    The second VW crisis was 
precipitated by the company’s failure to assess its exposure vis-à-vis 
production costs. 

    e     The story of the limitations of external hedging has been told several times 
(Aggarwal and Soenen, 1989; Cornell and Shapiro, 1988; Lessard, 1986; 
Oxelheim and Wihlborg, 1987; Oxelheim et al., 1990; and Srinivasulu, 1981).  
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Some of these factors are under the control of management, others are not. 
In general, it can be expected that exposure declines with the time-horizon 
over which the effects of shocks are studied, because exchange rates, 
interest rates, and infl ation tend to return to equilibrium as defi ned by 
Purchasing Power Parity and International Fisher Parity over time. 
Furthermore, management can create options for responding to shocks: 
they have, for example, the ability to shift production among countries in 
response to changes in relative labour costs. We return to such “real” 
options in Chapter   2  . 

 Many fi rms are unclear about where the responsibility for analysis of 
macroeconomic exposure should lie. It is common that the fi nance func-
tion has a major responsibility for exposure management. This implies 
that many important aspects of the link between the macro economy and 
fi rm performance are lost. We argue that attention must be paid at all 
levels in the fi rm—strategic, tactical, and operational. Macroeconomic 
fl uctuations potentially affect every stratum of the fi rm. Approaches of 
management to these effects must be determined at a high level and 
related to the overall objective of the fi rm. On the tactical level, the relative 
importance of macroeconomic, industry-specifi c, and fi rm-specifi c sources 
of risk should be determined and resources devoted to their management. 
Finally, policies are executed at the operational level. 

 The cube in Figure   1.2   is a visualization of the process that managers 
can use to systematize their approach to dealing with uncertainty. It con-
sists of 27 combinations of levels of decision-making, character of shocks 
and disturbances, and of type of impact on the fi rm. In the top decision-
making squares, each strategy implies a rule for managing risks, such as 
“do nothing” or “minimize cash fl ow variance.” Any strategy can then be 
translated into tactical and operational decisions on the commercial 
or the real side, as well as on the fi nancial side of the fi rm. In addition, the 
macroeconomic disturbances may infl uence the organizational side. In 
terms of Figure   1.2   we focus on the 9 (out of the 27) combinations lying to 
the left in the cube, although an important problem is to be able to draw 
the line between this macroeconomic part of the cube and the other parts.  

     1.4    MACROECONOMIC UNCERTAINTY STRATEGY (MUST)   

 Most of the chapters in this book deal with different elements of a 
“Macroeconomic Uncertainty Strategy” (MUST). Figure   1.3   distinguishes 
between a forward-looking and a backward-looking aspect of MUST. The 
forward-looking aspect of the strategy includes measurement and man-
agement of exposure to macroeconomic risk. The backward-looking part 
refers to analysis of sources of a fi rm’s performance. In particular, the 
impact of macroeconomic developments can be “fi ltered out” in order to 
identify fi rms’ intrinsic sources of changes in performance. The two 
aspects of MUST have in common the need to identify macroeconomic 
sources of changes in cash fl ows.  
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     1.5    THE CONTENTS OF THIS BOOK   

 The above four sections offer an overview of the problems of macroeco-
nomic uncertainty. The structure of the remainder of this book is the fol-
lowing. In Chapter   2   we discuss the concepts of risk and exposure, and 
give reasons why management and shareholders should be suffi ciently 

  Figure 1.2    Corporate decision-making under uncertainty. 
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  Figure 1.3    Components of a MUST analysis. 
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concerned about exposure to devote resources to its measurement and 
management. This should be done to reduce risk, to increase profi ts and 
to analyze performance. 

 Chapter   3   is devoted to the traditional methods of defi ning and 
measuring macroeconomic exposures. These approaches are incomplete 
in the sense that they focus on exposures to exchange rates, interest rates, 
and infl ation separately without taking interdependence among these 
variables into account. Nevertheless, the traditional measures are impor-
tant since some are still in use, especially by accounting-oriented fi rms. 

 The macroeconomic approach is introduced in Chapter   4  . Exposure 
measures are defi ned and factors infl uencing these exposures are identi-
fi ed. We discuss how the approach to measuring exposure depends on 
whether the measures are to be used in forward-looking risk management 
or backward-looking performance measurement. 

 Our suggested method for measuring macroeconomic exposures is 
illustrated in Chapter   5   for using Volvo Cars’ cash fl ow exposure as an 
example. Exposure coeffi cients are identifi ed as coeffi cients in a regression 
with important macroeconomic variables as explanatory factors and cash 
fl ows or economic value as the variable to explain. Thereafter, we show 
how the exposure coeffi cients can be used in scenario analysis, for risk 
management, and for performance analysis. 

 With exposures identifi ed, management may choose to hedge these 
exposures. Approaches to hedging with various fi nancial instruments are 
described in Chapter   6  . 

 In Chapter   7   we ask how the objective of risk management a certain 
period can be achieved. We assume that the objective has been set in terms 
of an acceptable loss in cash fl ows caused by macroeconomic fl uctuations 
within a certain time horizon, that is, the objective has been defi ned in 
terms of Cash Flow at Risk (CFaR). 

 The issue of whether or not to hedge and, if so, whether to hedge fully 
or partially, depend on the exposure management strategy. This strategy 
must be determined at a level high enough in the fi rm to take its overall 
objectives into account. Factors infl uencing the choice of exposure man-
agement strategy are discussed in Chapter   8  . 

 In Chapter   9   we take common approaches to Value-Based Management 
(VBM) as a starting point for a discussion of performance assessment as 
input in managerial compensation schemes. We show how macroeco-
nomic infl uences on corporate performance can be fi ltered out. Thereby 
managerial compensation packages can be more strongly linked to 
management efforts to enhance the fi rm’s intrinsic competitiveness. 

 In Chapter   10   we discuss aspects of evaluation and organization of risk 
management strategies and operations. An often neglected issue is to eval-
uate whether the implementation of a strategy chosen by the top manage-
ment has been successful relative to the objectives of the strategy. The 
chapter also elaborates on information requirements for rewarding and 
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penalizing managers. Finally, the organization of risk management respon-
sibilities is discussed. 

 Chapter   11   addresses management’s need to communicate internally 
and externally about the effect of macroeconomic fl uctuations on corporate 
performance. We look at current practices in reporting and hedging. These 
practices do not generally enable external stakeholders to disentangle 
macroeconomic effects on performance. 

 Finally, in Chapter   12   we summarize and return to the implementation 
of a Macroeconomic Uncertainty Strategy (MUST).   

      NOTES    

     1    An increase in the real exchange rate occurs when the currency appreciates 
while price levels remain unchanged. The real exchange rate is often used as a 
measure of a country’s competitiveness and attractiveness as production site.  

   2    The principle of measuring added-value in business has been around for at least 
25 years. Currently there are a number of approaches in use. Among the most 
popular, EVA and MVA, have been developed by the New York consultants 
Stern Stewart & CO, and SVA by Rappaport (1986). (See also Chapter   8  .)            
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   Concepts of Macroeconomic 
Risk Management  

Chapter 2

             2.1    INTRODUCTION   

 In the previous chapter we concluded that an understanding of the link 
between corporate performance and fl uctuations in the macroeconomic 
environment of the fi rm is important for both inside and outside stake-
holders. In this chapter we proceed to discuss the concepts of risk and 
exposure, and to ask what role a risk management program for macroeco-
nomic risk can play. 

 The concept of risk refers in general to the magnitude and likelihood of 
unanticipated changes that have an impact on a fi rm’s cash fl ows, value or 
profi tability. Academics and practitioners often mean different things by 
risk. The use of the concept in daily language is typically casual, but in 
order to derive principles for management of exposure to risk, stricter 
defi nitions are necessary. 

 Uncertainty is a concept closely related to risk and often used synony-
mously. In the following we use both concepts but with the view that 
uncertainty is a somewhat broader concept. Risk has a negative connota-
tion, but uncertainty can be a source of opportunities as well as costs. We 
use the word  risk  to describe a situation in which there is an objective or 
subjective distribution of outcomes with respect to a variable such as the 
exchange rate or the interest rate. Only the gambler will fi nd risk positive. 
Others may be neutral to risk or willing to pay to reduce it. Uncertainty, 
on the other hand, is a prerequisite for risk to exist, but uncertainty can 
also refer to the possibility that something completely unforeseen can 
happen. Furthermore, a fi rm or an individual may consider, for example, 
exchange rate uncertainty as something to be taken advantage of as a 
result of superior fl exibility to changes in exchange rates. 
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 We start this chapter by reviewing, in Section 2.2, concepts of corporate 
risk. In Section 2.3 we then ask who would and should care about corpo-
rate risks. In other words, we look at exposure from the point of view of 
different stakeholders. In Section 2.4 we provide a classifi cation of macro-
economic risks. Section 2.5 contains a discussion about the costs and ben-
efi ts of a risk management program taking into account that uncertainty 
creates opportunities as well as risk. A fi rm can actively infl uence its pos-
sibilities to benefi t and avoid the costs of macroeconomic fl uctuations 
by creating “options”. Such creation is discussed in Section 2.6 while 
Section 2.7 provides a summary of arguments for risk management.  

     2.2    CORPORATE RISK: A BRIEF REVIEW OF THE CONCEPT   

 The concept of risk is used differently by practitioners and academics. This 
confusion of language frequently leads to misunderstandings. For exam-
ple, one may read in the newspaper that “there is a substantial risk that the 
yuan will be revalued by 10% over the next few months”. To a practitioner, 
this statement simply signals the strong likelihood that the chinese yuan 
will be revalued. To an academic, however, it means there is indeed a 
strong chance of revaluation, but “risk” would refer to the uncertainty 
about its timing and magnitude. It seems that many practitioners evaluate 
risk in terms of potential losses relative to today’s values of variables, 
while in academic language “risk” is evaluated relative to expected changes 
in variables such as the exchange rate. Risk is then a measure of the timing 
and magnitude of unanticipated changes. When an academic states that 
“risk may be irrelevant” in the choice of currency denomination of a loan, 
he or she is not implying that the expected change should be disregarded, 
but only that some borrowers are acting as if there is no uncertainty about 
the change. In other words, the likelihood and magnitude of changes larger 
or smaller than the anticipated ones are being disregarded. 

 It is clearly essential that we defi ne the concept of risk as it is used in 
this book. We largely follow the defi nition used in fi nance and economics 
since it enables us to better discuss how to design operational strategies 
for dealing with uncertainty in the macroeconomic environment. It is 
important to keep in mind that changes in variables may be anticipated or 
unanticipated and that risk is a measure of unanticipated changes. The 
anticipated change is measured by the expected change, which is normally 
a result of forecasting. In general, the management of uncertainty involves 
both the forecasting of variables such as exchange rates or infl ation rates, 
and an evaluation of the likelihood that the forecast may be wrong, i.e. 
that unanticipated changes will occur. In fi nance, risk from an individual’s 
point of view is defi ned as the variance of the rate of return on his or her 
portfolio. The variance is in turn a measure of how widely the return may 
deviate from the expected one. The risk to the individual of holding any 
one asset depends on the contribution of this asset to the variance of the 
portfolio return (see also Box   2.1  ). 
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 One often hears a distinction being made between “downside” and 
“upside” risk. In such terminology, “downside” risk refers to the possibil-
ity of unanticipated outcomes below the expected outcome. “Upside” 
refers to unanticipated outcome above what is expected. This distinction 
is especially meaningful when options are considered. 

 As previously mentioned, the presence of uncertainty is not necessarily 
negative. It can also present opportunities for both individuals and fi rms; 
especially those better able to forecast than others and those who remain 
fl exible as circumstances change. A forecaster could naturally wish for the 
impossible, that is, that a forecast is certain, but if it is so certain that every-
one knows about it, then it is unlikely that he or she could profi t from it. 
Thus, in an uncertain environment, the fi rm looking for profi t opportuni-
ties must also face the possibility that the outcome differs from the fore-
cast. In essence, risk management deals with this possibility. 

 There are several classifi cations of risk. Most of this book is based on the 
idea that risk can be distinguished by its source—that is, either in the envi-
ronment of the fi rm or in market price variables (exchange rates, etc.). 

 One way to classify risk is on the basis of how a fi rm’s performance is 
measured. Accounting risk, for example, obviously refers to uncertainty 
about the book value of a fi rm, while economic risk refers to the economic 
value of the fi rm or some other measure of the fi rm’s economic performance. 
In effi cient fi nancial markets the economic value equals the stock-market 

    Box 2.1    Systematic and unsystematic risk   
  It is common in the fi nance literature to distinguish between the sys-
tematic and the unsystematic risk of an asset. The systematic risk 
cannot be diversifi ed away by constructing a portfolio of assets, 
while the unsystematic (or idiosyncratic) risk can. By combining a 
large number of assets in the portfolio, the unsystematic risk of a 
particular asset becomes irrelevant. Thus, the individual or the fi rm 
holding an asset denominated in U.S. dollars is not exposed to the 
unanticipated changes in the value of the USD to the extent that 
these changes are unsystematic and generally compensated for by 
changes in the value of other currencies. Only those changes in the 
value of the USD that affect the value of the total portfolio are con-
sidered systematic risk. The individual or the fi rm is exposed to such 
changes in the value of the USD.  

 With these defi nitions, the systematic risk of holding USD, or the 
exposure of holding USD, depends on the contribution of unantici-
pated changes in the value of USD to the variance of the total port-
folio. Thus, the covariation of the value of the USD and the portfolio 
return determines the exposure to unanticipated fl uctuations of USD. 
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value of the fi rm. Accounting, as well as economic, risk and exposure can 
be broken down further depending on which assets or liabilities are 
affected. For example, it is common to discuss the exposure of the fi rm’s 
commercial operations as opposed to its fi nancial exposure. Assets devoted 
to producing the fi rm’s output of goods and services are subject to com-
mercial risk, while fi nancial assets and, in particular, the fi rm’s liabilities, 
are subject to fi nancial risk. 

 Another way to classify risk is the method used by the Bank for 
International Settlements (BIS). It distinguishes between market risk, 
credit risk, operation risk, legal risk, counterparty risk, and liquidity risk. 
This classifi cation is primarily oriented towards banks but it often applies 
as well to non-fi nancial fi rms. Market risk is caused by uncertainty about 
the market value of tradable securities. Credit risk refers to the possibility 
that a borrower may fail to repay a loan. Operation risk is caused by pos-
sible defi ciencies in the operational procedures for control inside the bank, 
while legal risk is caused by uncertainty about the interpretation of con-
tractual terms. Intuitively, counterparty risk refers to the possibility that a 
counterparty to a transaction may fail to perform as agreed upon. Liquidity 
risk is caused by uncertainty about the ability to sell assets at market 
values. 

 Credit risk for a fi nancial fi rm is the risk on non-tradable loans. Non-
fi nancial fi rms have few such assets, however. For non-fi nancial fi rms the 
corresponding risk would be the risk related to fi rms’ physical assets and 
their ability to produce value. This risk is often referred to as commercial or 
business risk. To further confuse matters, for non-fi nancial fi rms commer-
cial risk is often called operation risk. Liquidity risk for a non-fi nancial fi rm 
is a term often used by practitioners to refer to the risk that the fi rm may 
face a lack of liquidity because, for example, its credit lines could be cut. 

 These different concepts of risk are clearly not independent. For a non-
fi nancial fi rm the primary risk would be its commercial risk—that is, its 
uncertainty about the value of cash fl ows that can be generated by its 
physical assets producing outputs. Its operation and legal risk, as defi ned 
by BIS, as well as its liquidity risk are secondary in the sense that they 
merely enhance or modify the primary risk. The importance of a specifi c 
kind of risk can shift depending upon the situation. For example, risk 
caused by lax internal controls is particularly important when the fi rm 
approaches distress as a result of weak primary business operations. 
Liquidity risk, in the sense that there is uncertainty about the time it takes 
to sell assets at market values, is critical when assets must be sold quickly 
but less relevant if the fi rm is obviously solid. However, if business opera-
tions are failing or some banks feel that such a possibility exists, then the 
fi rm could fi nd itself unable to produce liquid funds. 

 In this book we focus on the primary risk, that is, on the commercial 
risk of a non-fi nancial fi rm’s business operations. The risk caused by a 
particular composition of the fi rm’s liabilities is also of interest. The liabil-
ities are important in risk management because their composition can be 
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adjusted in order to balance the commercial risk. The other risks men-
tioned above are, to a large extent, affected by the fi rm’s ability to manage 
commercial and fi nancial risk.  

     2.3    CORPORATE RISK: WHO CARES?   

 Although it is obvious that shareholders prefer a diversifi ed portfolio of 
securities in order to reduce risk of different kinds, this does not imply 
that individual companies should diversify their holdings of contracts as 
to different currency and country risks. The reason is that in effi cient cap-
ital markets, corporate diversifi cation is redundant, since individual 
investors can diversify risk themselves. The key to this argument is that in 
effi cient markets, by defi nition, investors do not face higher transaction 
and information costs (e.g., currency exposure) than corporations. 

 Since investors can gain access to fi nancial markets in many countries 
through, for example, investments in mutual funds, it is probably realistic 
to assume that the costs of diversifi cation for individual investors are not 
generally higher than for fi rms. A manager’s information about economic 
risk of different kinds is not necessarily superior to a shareholder’s infor-
mation. Managers’ information about accounting measures of risk is supe-
rior, but we argue below that such measures say very little about economic 
risk. Thus, if shareholders were the only stakeholders in fi rms, then fi rms 
would have little reason to be concerned about risk in their decisions, 
unless we talk about risk of fi nes, theft, natural disasters, and the like. 
Instead they could focus on maximizing the expected return on invest-
ments. Each fi rm’s contribution to shareholders’ portfolio risk would nev-
ertheless enter their investment decisions through the discount rate that is 
applied to projects of different kinds. The discount rate (the required 
rate of return on investments) would depend on the risk premium that 
shareholders demand on projects of different kinds. 

 The above argument for fi rms not concerning themselves with risk 
diversifi cation in business decisions has been used to argue further that 
fi rms should be risk-neutral when choosing among, for example, assets 
and liabilities in different currency denominations. By a risk-neutral atti-
tude, then, we mean that a fi rm always chooses the asset (liability) with 
the highest (lowest) expected return (interest cost), and that it does not 
consider the variance of the return (cost) in its decisions. Such a risk-neutral 
fi rm, observing speculative or arbitrage opportunities, would have an 
incentive to take advantage of them without the shareholders knowing 
much about them. Taking advantage means that the fi rm’s risk exposure 
would no longer be constant or even known in the near term from a stock-
holder’s point of view. Shareholders would not be able to obtain their 
desired diversifi cation of different kinds of risk in fi nancial markets. 

 In what follows we defi ne as risk-neutral a fi rm that maximizes its 
profi ts, cash fl ows, value, or any other target variable in decisions within 
its normal area of business. If shareholders are the only stakeholders 
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infl uencing management objectives, then the risk-neutral fi rm maximizes 
the market value of equity. The risk-averse fi rm, on the other hand, 
considers also the variance of its target variable. 

 Under what conditions do fi rms sometimes choose to be risk-averse? 
To answer this question we must consider who the other stakeholders in 
fi rms are.  Holders of the fi rm’s debt  in the form of bonds and bank loans are 
one group of stakeholders. It is now widely recognized that if the costs of 
defaulting in the form of explicit bankruptcy costs (lawyers’ fees and con-
straints on the use of assets) are substantial, then the rate of return vari-
ance becomes a management concern. This is true even if shareholders’ 
interests are ultimately on the managers’ minds. The reason is that this 
variance would be related to the probability of default and, therefore, to 
the probability that debt-holders and stockholders will suffer the direct 
costs associated with, for example, bankruptcy proceedings. This higher 
probability will refl ect itself in higher fund-raising costs for the fi rm.   1    In 
Box   2.2   we introduce the concept of probability of ruin. 

 Another important group of stakeholders is the  employees . Many people 
place a high value on earnings stability and especially job security. 
Accordingly, direct costs may be associated with unanticipated fl uctua-
tions in a fi rm’s output level. A stable and predictable output level simpli-
fi es personnel planning as well. Fluctuations in a fi rm’s optimal output 
level because of changes in sales price, demand or direct costs could, 
accordingly, induce it to take action that reduces the impact on output of 
these fl uctuations. In cases where adjustment costs, that is, the costs of 
hiring and fi ring employees, are extremely high, fi rms may aim to keep 
output constant at the cost of lost customers or excessive inventories. In 
some cases a fi rm may avoid markets with large demand fl uctuations, 
leaving those markets to competitors who have lower adjustment costs. In 
general, the higher the costs of adjusting output, the more we would 
expect the fi rm to avoid markets where there is substantial uncertainty 
about market conditions. Risk-averse behavior could take the form of a 
preference for long-term contracts that fi x price and/or quantity or a low-
ered production level that shaves inventory costs (see, for example, 
Shapiro and Titman, 1984). The exact form of risk-averse behavior may 
differ among fi rms. It suffi ces here to establish that labor-related costs may 
induce a fi rm to avoid fl uctuations in output and employment. Note that a 
risk-neutral fi rm with respect to a fi rm’s value or cash fl ows could be risk-
averse with respect to output fl uctuations, because reducing such fl uctua-
tions could increase its expected value and cash fl ow by reducing labor 
turnover and costs. We return to this issue in the discussion of real options. 

 Relations to  suppliers  could induce risk-averse behavior in the same 
way with respect to the fi rm’s commercial operations when these stake-
holders consider a stable output level desirable. If so, they are willing to 
sell at a lower price to the fi rm offering a stable demand. However, reducing 
uncertainty about the future value of many fi nancial assets and liabilities 
would not necessarily be in the suppliers’ interest. 
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    Box 2.2    Probability of ruin   
  The factors that determine the “probability of ruin” can be under-
stood by inspection of Figure   2.1  , which shows two probability dis-
tributions for the fi rm’s value, Pr( V ). When the value reaches zero, 
“ruin,” bankruptcy occurs. E[ V ] is the expected value of the fi rm. 
The probability of ruin depends on the variance of the probability 
distribution for V, refl ecting how spread out the distribution is. In 
the fi gure the variance of the distribution  Pr(V)  2  is greater than the 
variance of the distribution  Pr(V)  1 . The probability of ruin for each 
distribution is the area under each distribution to the left of zero, 
relative to the areas under the full distributions. 

 Taking the analysis one step further we may ask how the probability 
of ruin is affected by a risk factor,  F , that affects the value,  V . 
 F  may stand for an indicator of the central banks’ monetary stance. 
First, the higher the variance  σ     2F    of the factor  F,  the higher the prob-
ability of ruin. Second, the more sensitive the value is to changes in 
the factor (d V /d F ), in this case to changes in monetary policy, the 
higher is the probability of ruin (see Box   2.3  ). 

 In what follows we will emphasize the sensivity coeffi cient d V /d F  as 
a measure of exposure to the factor  F . The factor’s contribution to the 
probability of ruin depends on the exposure and the variance of the 
factor. The risk concept “value at risk” (VaR) captures both these contri-
butions to the probability of ruin (compare Section 3.7 and Chapter   7  ).  

  Figure 2.1    The probability of ruin. 
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  Customers  often value predictability in the fi rm’s pricing policy. Keeping 
the fi rm’s market price stable over time in spite of fl uctuations in demand 
conditions would increase or decrease the stability of output and profi ts. 
In either case, keeping the price constant in response to shocks implies 
deviations from short-term profi t maximization. Such a pricing policy is 
not necessarily inconsistent with value maximization, however. 
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  Government authorities  may also be considered stakeholders. Authorities 
depend on corporate taxes and have a stake in their stability. Furthermore, 
the propensity of a government to deliver benefi cial transfers and services 
to fi rms could be seen as a function of employees’ satisfaction with the 
company as expressed politically through powerful labor organizations. 

 The fi nal, but certainly not the least important, group of stakeholders is 
the fi rm’s management. As is well known in the so-called principal-agent 
literature, managers’ objectives are not always in line with shareholders’ 
objectives. Managers that have invested time and resources in fi rm-specifi c 
knowledge can be expected to value job security and, therefore, aim to 
reduce the probability of default. 

 The compensation scheme for  management  infl uences its behavior as 
well. If shareholders are unable to distinguish between profi t changes 
caused by temporary factors and those caused by management’s long-
term assessment of the fi rm’s prospects, then the market value of the fi rm’s 
shares may respond excessively to short-term factors. To the extent that 
risk-averse managers’ compensation depends upon the market value of 
the fi rm or short-term earnings, they are induced to reduce the impact of 
uncertainty about short-term factors. 

 Managements’ concern with job security could under certain condi-
tions lead to risk-aversion in terms of the book value of the fi rm as opposed 
to its economic value. Specifi cally, if corporate law specifi es conditions for 
bankruptcy in terms of book value rather than economic value, and the 
fi rm is unable to raise funds based on its economic value, then a manager 
of a fi rm approaching distress has an incentive to reduce the variance of 
the book value of the fi rm. In effi cient markets with well-informed market 
participants, a negative book value would not be a hindrance to the issu-
ance of new shares enabling management to prevent bankruptcy as long 
as the fi rm’s economic value was positive. If, however, a fi rm is unable to 
improve its liquidity situation by borrowing (even if its economic value 
does not justify outright bankruptcy), then it may be in a situation of 
“liquidity risk.” This would arise if the equity issue became excessively 
costly as a result of temporary low liquidity or lack of information in the 
markets. Such a scenario may lead to rational concern about book values. 

 Liquidity risk is also an argument for concern with uncertainty about 
cash fl ows. Froot, Scharfstein, and Stein (1994) argue that unexpected 
declines in cash fl ows reduce liquidity and threaten the fi rm’s ability to 
take advantage of opportunities to, for example, invest in new capacity or 
an acquisition. In other words, the fi rm’s fi nancial fl exibility can be reduced 
suddenly as a result of unexpected losses. 

 It is noteworthy that if the primary cause of risk-aversion is the proba-
bility of bankruptcy, then management’s risk-aversion would depend on 
the value of the fi rm relative to the bankruptcy value. The degree of risk-
aversion would tend to increase as the value approaches the bankruptcy 
value   2    (see Box   2.3  ). If the main concern is fi nancial fl exibility, then the 
fi rm’s liquidity situation would affect the degree of risk aversion. 
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    Box 2.3    Exposure and risk-taking in option terminology   
  Figure   2.2   describes how the fi rm’s value,  V , changes with a macro-
economic factor,  F . The line  V ( F ) shows the dependence of value on 
 F  alone. At  F * bankruptcy occurs. Assume fi rst that once bankruptcy 
occurs, the manager is indifferent among lower values of  V . Thus, 
the manager’s valuation (pay-off) at different outcomes for  F  follows 
the path  0→  F *→ V ( F ). This implies that the manager can be said to 
hold call options on  F  with an exercise price of  F *. The number of 
option contracts is described by the slope  ∆V / ∆F  which describes 
the sensivity of the value  V  to the factor  F . 

 If the manager’s incentive could be described by the call option 
alone, then the manager would be willing to take on more risk the 
closer  F  is to  F *. The expected value of the pay-off on the options 
would be described by E[ V ]. Essentially, the manager expects to lose 
little by risking that  F  falls to  F   3   rather than  F *.

Consider instead in part (b) of Figure   2.2   that if  F  falls below  F * the 
manager faces a loss – ( B+C ), where  B  represents bankruptcy costs, 
and  C  represents loss of reputation. Thus, the “pay-off” on the call 
options at  F * and below is –( B+C ) rather than zero as above.  

 With the possibility of costs to the manager if  F  falls below  F *, the 
expected pay-off to management as  F  varies can be described by 
E( V ) – E( B+C ) in Figure   2.2   (b). The slope of this function to the right 
of the point  Q  indicates that management’s risk aversion increases as 
 F  falls from the right toward  Q . The reason is that the probability of a 
large loss increases as  F  falls. However, as  F  becomes smaller than  Q , 
the risk aversion declines because the probability of a big loss is already 
so high that a further fall in  F  makes little difference. A number of put 
options on  F  with exercise price  F * would enable management to 
recoup the losses along V( F ) to the left of  F *. The number of contracts 
would depend on  ∆V / ∆F . If the situation ( F   3  ,  V   3  ) occurs, management 

  Figure 2.2    Firm value and bankruptcy costs. 
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 Risk-averse behavior with respect to the variance of the fi rm’s own cash 
fl ows or value is justifi ed either by fi nancial fl exibility or by bankruptcy 
costs. Managers’ concern with their own job security and compensations 
may also explain risk aversion. In either case, management will consider 
concerns other than shareholders’ portfolio risk, as defi ned above, when 
developing risk management strategies. In particular, the “probability of 
ruin” or the probability of bankruptcy will infl uence the strategies. The 
risk concept “value at risk” (VaR) can be thought of as a measure of prob-
ability of ruin. Value at Risk is defi ned in Section 3.7, which discusses 
interest rate risk. In Chapter   7   we discuss a variation of VaR designed for 
the non-fi nancial fi rm, namely Cash Flow at Risk (CFaR).  

     2.4    MACROECONOMIC RISK   

 In Figure   1.1   we distinguished between macroeconomic risk on the 
one hand, and fi rm-specifi c and industry-specifi c risk on the other. 
Macroeconomic risk depends on uncertainty in the environment of all 
fi rms in a country, though the impact on individual fi rms or their expo-
sure is fi rm-specifi c. In addition, fi rms face the risks of crime, fi re, weather 
changes, nuclear war, earthquakes, etc. We do not discuss risks of nature, 
terrorism, and war. They are sometimes handled by explicit insurance 
policies. Other risks are caused by uncertainty about the behavior of sup-
pliers, customers, and lenders. Such risks are managed in more or less 
explicit contracts. The discussion here is limited to risks related to general 
and varying economic conditions in countries and globally. These risks 
are related to uncertainty about variables that are studied in macroeco-
nomics and are often seen as business-cycle related. Several examples of 
unexpected events were discuss-ed in Chapter   1   to illustrate fi rms’ exposure 
to macroeconomic conditions. 

 The following classifi cations are used to describe risks in the macroeco-
nomic environment. The classifi cations capture the basic point that all 

 Box 2.3    continued

exercises the options and sells at  F *. Plowing back the pay-off, the 
fi rm avoids bankruptcy and management avoids the costs ( B+C ). 

 If put options cannot be purchased or created, then management 
has an incentive to reduce the uncertainty about the impact of  F  
when  F  > Q , for example by contracting for a fi xed  F . The incentive to 
enter such a contract (a forward contract) is stronger at  F   1   than at  F   2  . 
In this sense the risk aversion of management is stronger the closer 
 F  is to  Q . However, to the left of  Q  in part (b) of Figure   2.2   as in part 
(a), there is no incentive to reduce risk this way. 
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fi rms—multinational, exporting, import-competing or purely domestic—
are exposed to macroeconomic risk.

     •     Interest rate risk  refers to the magnitude and likelihood of unanticipated 
changes in interest rates that infl uence both the costs of different sources 
of capital in a particular currency denomination and the demand for the 
product (see column 6 in Figure   1.1  ). These effects should be considered 
when measuring exposure to interest rate changes.  

   •     Currency risk  refers to the magnitude and likelihood of unanticipated 
changes in exchange rates and infl ation rates, i.e. in the value of 
foreign and domestic money. We distinguish further between (real) 
 exchange rate risk  and  infl ation risk  (see column 6 in Figure   1.1  ).  

   •     Country risk  refers to the likelihood and magnitude of unanticipated 
changes in a country’s productive development. This concept is 
somewhat ambiguous and very broad. Country risk may refer to 
uncertainty about aggregate demand infl uencing sales, 
productivity, and/or the cost factors infl uencing production. The 
concept includes political risk capturing uncertainty about “the 
rules of the game,” such as laws, regulations and political regimes 
selected by monetary and fi scal authorities. We emphasize this last 
aspect. In Figure   1.1   political risk refers both to uncertainty about 
disturbances in the two left columns, and to policy regimes in 
column 3 infl uencing how changes in exchange rates and other 
price variables affect cash fl ows.     

 These categories of macroeconomic risk could be distinguished from a 
fi rm’s  competitive risk , which refers to the likelihood and magnitude of 
unanticipated changes in fi rm-specifi c conditions as well as in industry-
specifi c prices and demand conditions (see column 6 in Figure   1.1  ). 

 In the above categorization, risks are not generally independent. 
Interdependence arises because exchange rates, infl ation rates, and inter-
est rates adjust simultaneously to shocks of different kinds. Of the four 
risk categories, currency risk and, specifi cally, exchange rate risk have 
received the most attention. As noted, most current approaches to manag-
ing this risk presume implicitly or explicitly that exchange rate variability 
is independent of the variability of other macroeconomic factors. In gen-
eral, handling any risk category separately would seem to imply that the 
changes emanating from unanticipated fl uctuations in that source are 
believed to be independent of other risk sources. Consider an illustrative 
case in which a currency fl uctuates only as a result of fl uctuation in the 
interest rate. In such a case, measuring exposure to exchange rate changes 
and interest rate changes separately would lead to the same exposure being 
measured twice. Here, the two variables are not two different risk factors. 

 In Chapter   4   we discuss at length how the fi rm’s exposure to interest 
rate and currency risks should be measured, recognizing the interdepen-
dence among interest rates, exchange rates, and infl ation, and taking into 
account that these variables are not the ultimate sources of risk. 
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   Table 2.1    Type of company and channels of risk.  

 Type of company 

 Channels of risk 

 Multi-
national with 

export and 
import 

 Domestic 
with export 

and/or 
import 

 Domestic 
with 

fi nancial 
operations 
in foreign 
countries 

 Strictly 
domestic in 

all its 
operations 

 Value of monetary and 
negotiable securities in 
foreign subsidiaries 

 X 

 Value of real assets in 
foreign subsidiaries 

 X 

 Current and future 
remittances from 
foreign subsidiaries 

 X 

 Export and import; 
volumes and prices 

 X  X 

 Value of claims and debts 
in foreign currencies 

 X  X  X 

 Value of inventory  X  X  X  X 

 Domestic sales and 
purchases; volumes 
and prices 

 X  X  X  X 

 Value of loans and 
deposits in domestic 
currency 

 X  X  X  X 

 A comprehensive risk management strategy requires more than a cor-
rect identifi cation of risk, however. An understanding of the channels 
through which different sources of exposure affect the fi rm’s cash fl ows 
and value is essential both for scenario analysis of exposure and for man-
aging exposure by internal means, that is, by changing, for example, the 
currency of invoice, pricing and credit terms. Such internal means of infl u-
encing exposure are substitutes for forward contracts, options, and other 
fi nancial contracts. Table   2.1   lists various channels through which fi rms 
are affected by changes in exchange rates, interest rates, and infl ation. 

 Another important input in risk management is the pricing of risk in 
fi nancial markets. Pricing of risk determines the fi rm’s cost of reducing 
exposure in fi nancial markets. Reducing exposure in fi nancial markets—
hedging—implies that other market participants are induced to bear the 
risk. They may not be willing to bear this risk without being paid a certain 
rate of return on a risky position. Thus, it is important to determine 
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whether a risk premiums is incorporated in the market price of a specifi c 
various fi nancial contract. In later chapters we discuss the pricing of 
exchange rate risk in international fi nancial markets. International Fisher 
Parity (IFP) is a relation between interest rates on similar securities in dif-
ferent currency denominations, implying that exchange rate risk is not 
priced. IFP holds if the interest rate differential between two currencies 
refl ects only expected exchange rate changes. If it does, exchange rate risk 
can then be shifted in fi nancial markets at zero cost, with important impli-
cations for risk management. IFP is explained in Appendix 3.3 (p. 65). 

 The time horizon of exposure is an additional dimension that needs to be 
addressed in risk management. Many macroeconomic disturbances tend to 
be temporary. In particular, exchange rate changes, as well as interest rate 
changes, have real effects that tend to dissipate over time. Over long peri-
ods, exchange rate changes tend to offset differences in infl ation rates and 
interest rate changes in a currency tend to correspond to changes in infl ation 
rates. Under these conditions, exchange rate and interest rate changes do not 
affect any real magnitudes. As noted, Purchasing Power Parity (PPP) is the 
concept used to state that exchange rate changes offset infl ation differentials 
between countries. PPP is explained in Appendix 3.2 (p. 60). Fisher Parity 
conveys that the nominal interest rate changes with the expected infl ation 
rate in a currency, while the real interest rate remains constant or indepen-
dent of expected infl ation. In general, exposure to exchange rates and inter-
est rates occur for periods when PPP and Fisher Parity do not hold. We have 
reason to return to these concepts several times in the chapters below.  

     2.5     WHAT COULD BE GAINED FROM A RISK 
MANAGEMENT PROGRAM?   

 There is considerable interest among managers and academics in more 
detailed studies of the effects of launching risk management programs. So 
far this topic has received very little attention in academic journals. 
Admittedly, it is diffi cult to calculate precisely the effects on the bottom 
line. Nevertheless a cost-benefi t analysis should be carried out before the 
program is launched in order to provide a solid foundation for the objec-
tive and scope of a risk management program. 

 Benefi ts could be the result of reduced risk in terms of probability of 
ruin and cost savings associated with this reduced probability, or of cost 
savings associated with reduced variance of fi rm performance and cash 
fl ows. The risk reduction may be translated into one or more of the following 
sub-benefi ts:

     •    Increased predictability of cash fl ows  
   •    Lower expected bankruptcy costs, as noted in Section 2.2  
   •    Reduced funding costs in credit markets  
   •    Tax advantages (with asymmetric treatment of profi ts and losses, 

and through tax shields on higher debt-carrying capacity)  
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   •    Lower risk of hostile take-overs if the lower risk contributes to less 
confusion in equity markets between impacts of macro shocks and 
fi rm-specifi c shocks. Such confusion can be taken advantage of by 
relatively well-informed raiders.  

   •    Reduced uncertainty about sales and employment levels, making 
the fi rm more attractive to employees and suppliers  

   •    Less liquidity risk and thereby reduced risk that profi t 
opportunities remain unexploited (see Section 2.3).     

 Implementing and running a risk management program means fi xed as 
well as variable costs. The fi xed costs are found in:

     •    Labor costs (staff of experts)  
   •    Support systems (computers, etc.)  
   •    Offi ce space  
   •    Possibility of higher risk of hostile take-overs, if the risk 

management serves primarily to enhance managers’ job security or 
other personal objectives.     

 Variable costs are caused by:

     •    Transaction costs  
   •    Costs of consultants  
   •    Legal expertise (individual cases).     

 There is a danger that a risk management program serves only managers’ 
objectives and that it focuses primarily on accounting based measures of 
exposure. It is useful to think through the potential costs of such a risk-
management program and the benefi ts of implementing a more ambitious 
program based on economic objectives. 

 To benefi t from risk management it is important to understand the 
sources of the exposure and whether the exposures can be measured with 
some confi dence. Uncertainty about exposure is inevitable but actually 
manageable, as we will show in Chapter   6  . The sensitivity of the fi rm’s 
value to changes in risk factors provides the basic information in a risk 
management program. Conventional exposure measures—such as trans-
actions exposures to exchange rate changes—capture only a fraction of the 
“true” economic exposure to exchange rate changes and these measures 
could be completely irrelevant. We return to these concepts of exposure in 
Chapter   3  . 

 It may seem obvious that a risk-management program must be based on 
a clear and properly conceived objective. It is not always easy. A fi rm, for 
example, that focuses on reducing exposure in foreign currency payments 
in the near term cannot hope to achieve a substantial decline in the observed 
(ex post) variability of its domestic currency cash fl ows. The reason is that 
three-month forward exchange rates vary over time as much as do spot 
exchange rates. A fi rm with expected cash fl ows evenly distributed over 
time and a real discount rate of 10% will experience only a 5% drop in the 
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present value variance as a result of relying on sequential three-month 
forward contracts. Thus, a distinction must be made between reducing the 
observed variability of cash fl ows over time and reducing uncertainty 
about cash fl ows on a particular future date. The two concepts of risk 
reduction are related to different risk management objectives. The deter-
mination of objectives for risk management is discussed in detail in 
Chapter   8  .  

     2.6    RISK MANAGEMENT AND THE CREATION OF OPTIONS   

 Academic work on risk management incorporates to an increasing extent 
the theory of options pricing following the break-through in determining 
the price of an option in the early 1970s. Option theory is employed not 
only to determine the price of a fi nancial instrument but also to evaluate 
management’s strategic or tactical decisions. 

 The fi nancial instrument called an option is a right to buy or sell a secu-
rity at a future time at a predetermined price. An important characteristic 
of the option is that its pay-off follows the price of the underlying security 
only above or below a certain level, the “exercise price,” while at the exer-
cise price the pay-off is zero and the holder of the option is indifferent 
between exercising and not exercising the option. The option to sell a 
security at a predetermined price provides the owner of a security with an 
insurance that the cash fl ow to the owner will not fall below a certain 
level—the exercise price minus the price of the option. 

 Consider a fi rm planning to invest USD 100 million in plant and equip-
ment generating future cash fl ows. The cash fl ows are uncertain and may 
in the end be larger or smaller than what is expected at the time of plan-
ning. If a part of the investment is not recoverable, then waiting to invest 
until uncertainty has been partially resolved has a positive value. Waiting 
to invest implies holding an option on the value of the project. It insures 
against losses under bad outcomes that are within the range of possibili-
ties at the time of planning but will be known to occur or not occur at a 
later date. 

 If the planned investment were in an aircraft which can be sold at a 
market value independent of the source of uncertainty, then waiting to 
invest would not be valuable. The reason is that the investment can be 
recovered even if bad outcomes become a reality. 

 Options pricing theory has been applied to project evaluation under, 
for example, exchange rate uncertainty to evaluate the value of waiting to 
invest and the value of abandoning a project (see, for example, Dixit, 
1989a, 1989b). Options theory has also been applied on foreign direct 
investment decisions, when there is uncertainty about real wage costs in 
the home country and the host country (see Kogut and Kulatilaka, 1994). 
Foreign direct investment effectively creates the option to move produc-
tion from a home location to a foreign one if costs increase above a certain 
level in the home country. A good example of having production fl exibility 
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is a factory ship fi nding a harbor and working wherever real wage costs 
are the lowest. 

 The fi rm facing macroeconomic uncertainty once an investment in a 
project has been made can reduce exposure by creating options of different 
kinds, and the value of such options can be estimated. Abandonment of 
projects is clearly always an option and its value depends on the degree to 
which invested resources are “sunk,” that is, non-recoverable, and on the 
costs of starting up again. The fi rm can abandon one market where cash 
fl ows are unfavourable without disinvestment, if sales efforts can be 
shifted to another market. Another real option can be created by being 
fl exible with respect to suppliers of inputs (see Capel, 1997). 

 It has been noted that pricing strategy is an important determinant of 
exposure. A fl exible pricing strategy can be thought of as creating an option 
reducing uncertainty about future cash fl ows, if changing the price allows 
the fi rm to reduce losses caused by adverse macroeconomic conditions. 
The costs of such an option could be associated with loss of customer loy-
alty caused by price uncertainty. Marketing efforts creating stronger cus-
tomer loyalty could similarly be thought of as creating an option by making 
price responses to changing macroeconomic conditions possible. 

 When analyzing exposure to risk once an investment is in place, the 
fi rm’s options to react to changing conditions are clearly important. Since 
the options generally are greater in number the longer the time horizon, 
this reasoning has the immediate implication that exposure to uncertainty 
over longer time horizons generally is less than the short-term exposure. 
On the other hand, uncertainty increases with the time horizon.  

     2.7     CONCLUDING REMARKS : THE CASE FOR 
RISK MANAGEMENT   

 Finance theory tells us that in effi cient fi nancial markets, investors and 
households can diversify risk by investing in a portfolio of securities, and 
thereby obtain their desired trade-off between risk and return on the port-
folio. In this case, investors are not willing to pay more for the fi rm that is 
actively engaged in risk management than the fi rm focusing on maximiz-
ing shareholder value. On the contrary, risk management activity can 
increase the costs to investors of evaluating the risk associated with differ-
ent securities. Thus, in order to make a case for active corporate risk man-
agement, we need to fi nd arguments that explain why risk management 
increases shareholder value. 

  The general case for risk management with respect to any variable, 
macroeconomic or not, requires, fi rst, that shareholders or other stake-
holders face  exposure  to this variable. By exposure we mean that the wealth 
of shareholders or other stakeholders is sensitive to the future outcome for 
this variable. Second, the exposure to the variable must be  asymmetric  one 
way or another. In other words, the costs of an unanticipated change in 
one direction must not equal the benefi ts of an equal unanticipated change 
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in the other direction. The asymmetry can be caused by a skewed shape of 
the frequency distribution for the variable; or, the costs associated with 
different outcomes are not a simple linear function of the outcome. For 
example, the farmer facing uncertainty about the rainfall during the season 
ahead has an incentive to conduct rainfall risk management if there is a 
particular high frequency that rainfall wipes out the harvest, or if the extra 
costs associated with abnormally high rainfall are higher than the benefi ts 
of abnormally low rainfall. The exposure of other stakeholders in the farm 
can be exemplifi ed by the tractor driver, who requires compensation to 
face uncertainty about rainfall. The higher compensation associated with 
greater uncertainty reduces the value of the farmer’s own stake in the 
farm. Thus the farmer has an incentive to conduct rainfall risk manage-
ment, although the exposure is not  direct  but  indirect  through the tractor 
driver. Rainfall risk management could take the form of equipping the 
tractor with a heated cab in the last indirect exposure case or building 
high-capacity drainage systems in the direct exposure case. 

 We have discussed corporate risk in general and risk emanating from a 
turbulent macroeconomic environment in particular. Uncertainty about sev-
eral policy and non-policy variables contribute to macroeconomic risk. It 
was argued that the macroeconomic impact on the fi rm can be captured by 
an analysis of the impact of exchange rates, foreign and domestic infl ation, 
and foreign and domestic interest rates. We return to this issue in Chapter   4  . 

 The many channels of infl uence from the macroeconomic environment 
to the cash fl ows of a fi rm imply that no company in the real world—small 
or large, domestic or foreign—is unaffected by macroeconomic uncer-
tainty. All stakeholders—shareholders, lenders, employees, suppliers, 
customers, government authorities, and management—have an interest 
in an analysis of the sensitivity of the fi rm to macroeconomic fl uctuations. 
Competitors also belong to this category. For example, a competitor that 
subscribes to “benchmarking” as a performance measure should aim at a 
comparison of “fi ltered” profi ts, that is, profi ts adjusted for infl uences of 
macroeconomic fl uctuations. 

 Little has been written about the evaluation of what a risk manage-
ment program can achieve. The breakthrough is still to come. A precon-
dition for evaluation is obviously that a consistent strategy for dealing 
with risk exists. In Chapter   8   we discuss how such strategies can be 
developed. 

 The lack of good examples of real-world evaluations is evident and it 
could be a refl ection of a lack of consistent risk management programs. 
We have not found any example of a company that assesses risk in a coher-
ent way from an economic point of view. Admittedly, it is diffi cult to carry 
out a cost-benefi t analysis of a risk management program by valuing 
potential benefi ts in monetary terms compatible with a fi rm’s profi t and 
loss statement. This diffi culty is still no excuse, however, for making an 
opportunity cost analysis of individual cover or hedging decisions alone. 
As a step toward more comprehensive cost-benefi t analysis we have 
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discussed the different costs and benefi ts that may have to be considered 
in an evaluation of a risk management program.   

     NOTES   

     1    See Froot, Scharfstein, and Stein (1994)  .
   2    With limited liability of shareholders, there is an incentive for shareholders to 

take high risks at the expense of debt-holders when the value of equity is low. 
The reasoning here assumes therefore that managers have objectives different 
from shareholders, and that debt-holders have suffi cient information not to be 
taken advantage of.            
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   Traditional Approaches to Measuring 
Macroeconomic Exposure  

Chapter 3

             3.1    INTRODUCTION   

 After more than three decades of more or less fl exible exchange rates the 
limitations of traditional approaches to exchange rate management have 
become obvious. Today managers are better educated to handle exposure 
of different kinds. Moreover, new approaches to exposure management 
are developing that make use of recent improvements in computer sup-
port and innovations in fi nancial markets. These developments enable 
fi rms to be more ambitious in their management of exchange rate and 
related exposures. There are still reasons, though, to take the traditional 
approaches seriously, if for no other reason than that they are used by 
most fi rms. It is possible that after a comprehensive evaluation of risk, a 
traditional partial approach will be found suffi cient for a particular fi rm. 

 In this chapter, traditional as well as more recent concepts of exposure 
to exchange rate and interest rate changes are reviewed and compared. 
The main focus is on exchange rate exposures but interest rate exposure 
measures, and to some extent infl ation exposure measures, are also dis-
cussed. We show that all exchange rate exposure measures can be inter-
preted as coeffi cients of sensitivity to exchange rate changes although the 
coeffi cients are more or less limited in coverage and some are oriented 
only toward accounting. 

 In Section 3.2 we begin with a summary of conventional measures of 
transaction exposure and expand them to include the types of transactions 
incorporated in the economic measure. Thereby we defi ne cash fl ow expo-
sure and economic value exposure. In Section 3.3 we turn to accounting-
based translation exposure measures. Section 3.4 contains a comparison of 
economic and accounting measures. Section 3.5 poses the question of the 
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extent to which the choice of translation method matters. All the tradi-
tional exchange rate exposure measures are then compared in Section 3.6. 
Interest rate exposure is discussed in Section 3.7. Concluding remarks 
follow in Section 3.8.   

    3.2     FROM TRANSACTION EXPOSURE 
TO ECONOMIC EXPOSURE   

 Before the time of investment in plant and equipment, a fi rm is obviously 
able to infl uence exchange rate effects on future cash fl ows by its invest-
ment strategy. In this chapter we are however primarily concerned with 
the exposure when plant and equipment are in place. Even so, the nature 
of transaction exposure depends very much on the time horizon over 
which exchange rate effects are considered. One month into the future 
exchange rate changes would primarily affect contracted payments. One 
year into the future there are fewer such contracts. Accordingly, exchange 
rate effects on future prices and sales are the major concern over such 
horizons. Over the very long term, the fi rm can alter its investment strat-
egy and its operations in so many dimensions that exchange rate exposure 
becomes meaningless, as noted in Chapter   2  . 

 Before the time of receiving an order the fi rm has plant and equipment 
in place with the expectation to sell output and to buy inputs in the future, 
as shown in Figure   3.1  , which describes stages of a sales or purchase trans-
action through time. Initially, neither the price nor the volume is determined 
in a contract. At this time the fi rm has a “non-contractual” commercial 
exposure, because the return on the investment in plant and equipment 
depends on future realized sales and purchases. Both the price and the 
quantity of these realizations may depend on the exchange rate, as well as 
on macroeconomic conditions in general. 

 Before the time of delivery, outputs and inputs may be ordered or con-
tracted possibly at fi xed foreign currency (FC) prices. After contracts are 
written there is a contractual exposure. This exposure becomes “fi nancial” 
at time of delivery. Between the time of delivery and payment the fi rm 
may have extended or been given credit. Thus, to the extent that the 
invoice currency is a foreign currency there are FC accounts receivable 

  Figure 3.1    Time aspects of a commercial transaction. 
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(A/R) and FC accounts payable (A/P) on the fi rm’s balance sheet. At the 
time of delivery the responsibility for enforcement of the transaction 
moves from an operational department to the fi nancial department. 

 In what follows we defi ne different concepts of transaction exposure. 
All such exposures consist of actual and often expected FC cash fl ows in 
the future. After the discussion of transaction exposures we extend the 
exposure concept to include potential price and quantity effects of exchange 
rate changes on sales or purchases. This extended concept of exposure is 
called cash fl ow exposure. As a starting point, the cash fl ows of the fi rm 
in any period are divided into commercial and fi nancial fl ows, as in 
Table   3.1  . Commercial cash fl ows occur at the time of sales and purchases 
corresponding to the time of payment only in the case of cash transactions. 
If payment occurs at other times, then the fl ows are fi nancial. Many fi rms 
denote payments of accounts receivable and payable as commercial fl ows 
because these payments originate in a commercial transaction. 

   Table 3.1    Commercial and fi nancial cash fl ows before tax.  

 Commercial cash fl ows 

 + Sources:  Sales revenues (as on income statement) 

 – Uses:  Costs of goods sold (as on income statement) 

 Wages and salaries (as on income statement) 

 Depreciation and obsolescence (new investments to keep 
capacity unchanged) 

 = Net commercial cash fl ows before tax 

 Financial cash fl ows 

 Excluding hedge contracts 

 + Sources:  Accounts receivable, payments 

 – Uses: 

 New accounts payable 

 New loans 

 Interest payments received 

 Accounts payable, payments 

 New accounts receivable 

 Repayments of loans 

 Interest payments 

 a)  = Net fi nancial cash fl ows before taxes and contractual hedging 

 b)  Cash fl ows on hedge contracts 

 ±  Net of gains and losses on forward and futures contracts due 

 Net of gains and losses on options contracts 

 = Net fi nancial cash fl ows before tax (a) + (b) 
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 In Table   3.2   transaction exposures are illustrated. For simplicity only a 
subset of the fl ows in Table   3.1   are included. Instead both actual and 
expected fl ows in several periods are included. It is assumed that the 
observer is in time 0 with a time horizon of two periods for exposure 
measurement. 

 Among commercial fl ows only sales revenues and expected sales rev-
enues for future periods are included. It is assumed that all customers 
obtain a one period credit—an A/R. Thus, at the time of sale the commer-
cial fl ow is exactly offset by a fi nancial outfl ow by the creation of the A/R. 
Payments of contracted A/R occur (with certainty) one period later. A/R 
payments more than one period into the future are uncertain and depend 
on expected sales of the period before payment. 

 The lower part of Table   3.2   defi nes different transaction exposure mea-
sures as of the middle of period 0. The lines show time periods of FC 

   Table 3.2    An example of alternative FC transaction exposure measures. 
Two period time horizons from period 0.  

 Period  – 1  0 1     2 

 Commercial fl ows in FC 

 (+) Sales revenues  70  80       

 (+) Expected sales revenues     90    100  

 Financial fl ows in FC 

 (+) Contracted A/R payments    70  80     

 (+) Expected A/R payments         90  

 (–) New contracted A/R  –70  –80       

 (–) Expected new A/R     –90    –100  

 Exposures in period 0 with two period horizon. 

 Transaction exposure 1: Net contracted fi nancial FC fl ows. 

Contracted A/R in period 0; FC 80

Transaction exposure 2: Net contracted plus expected fi nancial FC fl ows.

 Contracted A/R in period 0 ; FC 80     

 Expected A/R payments in period 2 ; FC 90   

 Transaction exposure 3: Expected net commercial FC fl ows plus net contracted 
fi nancial FC fl ows 

 Expected sales in period 1 ; FC 90     

 Expected sales in period 2 ; FC 100   

 Contracted A/R in period 0 ; FC 80     
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exposure using the different measures. It is assumed that the time horizon 
is two periods. 

  Transaction exposure 1 : Net contracted fi nancial FC fl ows. The narrow trans-
action exposure is simply contracted FC A/R due in period 1. In the example 
all purchases and A/P are, for simplicity, zero. Since the requirement for this 
exposure measure is that an FC payment is contracted, the fi rm has an 
exposure at time 0 of FC 80 for only one period—the maturity of the A/R. 

  Transaction exposure 2 : Net contracted and expected fi nancial FC fl ows. 
This broader transaction exposure measure equals contracted A/Rs plus 
expected A/Rs due in periods 1 and 2. In period 0 there is an existing 
exposure carried over from period –1 as expected payments in period 1 
(FC 80). This exposure can be updated in period 0 based on new informa-
tion about new A/Rs. The fi rm also identifi es a new exposure equal to 
expected payment in period 2 for expected sales in period 1 (FC 90). This 
exposure can be updated with actual sales information in period 1. 

  Transactions exposure 3 : Expected net commercial FC fl ows plus net con-
tracted fi nancial FC fl ows. This exposure measure consists of expected 
sales minus purchases through period 2 plus contracted fi nancial expo-
sures in period 0. In Table   3.2   it can be seen that there is an exposure equal 
to expected sales in period 1 (FC 90). There is a new exposure equal to 
expected sales in period 2 (FC 100) that can be updated in period 1. 
Furthermore, as a result of sales in period 0 there is a new contracted A/R 
exposure for one period. Total exposure for period 1 is 270. 

 Transaction exposure 2, including contracted and expected fi nancial 
fl ows, is commonly used in business practice. (It is sometimes called “com-
mercial” exposure because the fi nancial fl ows originate in commercial 
transactions.) What difference does it make if the exposure measure 
is expanded to explicitly consider expected sales and purchases as in 
transaction exposure 3? 

 One difference between the two measures is that exposure measure 3 
actually extends its reach one more period given the two year horizon. 
The reason is of course that sales occur a period ahead of payments. 
Extending exposure measure 2 to include three periods would add an 
exposure of FC 100 over three periods. If this is done, then the total of 
exposed positions in the fi rst period would be FC 270 with both measures 
2 and 3. The remaining difference between the two measures is that expo-
sure measure 3 explicitly distinguishes between exchange rate effects on 
expected sales in FC, and exchange rate effects on contracted FC positions 
after sales are completed. Exposure measure 2, on the other hand, does 
not make the same distinction between commercial and fi nancial posi-
tions but considers only exchange rate effects on expected payments. 
Nevertheless, it is clear that measures 2 and 3 capture the same exposures 
if time horizons are adjusted as mentioned above. Compared to exposure 
measure 1, both are more inclusive and informative, because they con-
sider that sales values can be affected by exchange rates. 
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 All transaction exposures suffer from one serious drawback: they take 
into account only valuation changes on given FC amounts in response to 
changes in the exchange rate between DC and FC. As a result, these mea-
sures cannot capture exchange rate effects on sales in the home country or 
exchange rate effects on sales abroad if the invoicing of all transactions is 
denominated in DC. 

 These drawbacks of transaction exposure can be seen if, for example, 
revenues are expressed in terms of the following three factors:

       In the formula an exchange rate change may affect quantity sold and the 
sales price. Transaction exposures treat both the quantity sold and the 
sales price as independent of exchange rate changes. Thus, transaction 
exposures include only the  valuation effects  of exchange rate changes, while 
 price and quantity effects  are neglected completely. If sales are contracted for 
in advance, the price and quantity effects of exposures may be considered 
negligible, but in general uncertainty about sales is an important component 
of exposure. 

 Exchange rate changes generally affect a fi rm’s competitive positions in 
both the home and foreign markets. Thus, the quantity of sales can be 
affected for long periods. Similarly, the price the fi rm can charge in a 
market after the exchange rate change depends on the fi rm’s competitive 
position. This determines the extent of “pass-through” of exchange rate 
changes in FC prices, as well as the ability of the fi rm to keep the home 
market price constant after an exchange rate change. 

 Many fi rms employ relatively broad transaction exposures. For exam-
ple, Volvo Cars systematically covers their expected sales revenues in dol-
lars with a one year time horizon adjusted for expected purchases in the 
United States (see Chapter   5  ). Thus, the possibility that the volume of the 
fi rm’s commercial operations may depend on the exchange rate is not cap-
tured. For example, if Volvo Cars expects to sell for USD 10 million during 
one month in one year, then a change in the exchange rate between now 
and then will affect both the SEK value of the expected fl ow of USD, and 
the competitive position of Volvo Cars relative to competitors in the US 
markets. A depreciation of the Swedish krona during the year will enable 
Volvo to either raise prices in SEK without affecting USD prices, or to 
lower the USD price relative to U.S. competitors. In the latter case, the 
sales volume is likely to increase. In other words, depending on the pric-
ing strategy of the fi rm, the exchange rate change will affect sales revenues 
through the quantity of sales and/or the domestic currency prices. This 
quantity effect is not restricted to foreign markets but occurs in the home 
market as well.   1    
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 From an economic as well as a practical point of view, a more fruitful 
approach to measuring exposure is to focus initially on commercial cash 
fl ows. These are generally not adjustable in terms of currency denomina-
tion for the fi rm committed to sales in a specifi c market. Financial fl ows, 
on the other hand, are often highly adjustable in the sense that their cur-
rency denomination can be switched at a very low cost, making them suit-
able as exposure management tools. For example, short-term loans can be 
taken in domestic or foreign currency. Accounts receivable and accounts 
payable can be infl uenced by leading or lagging payments and many fi rms 
can determine the invoice currency. The fi rm’s exposure before hedging 
could be determined by the observation of commercial cash fl ows, 
while the fi nancial fl ows could be considered instruments for exposure 
management, like forward contracts and options contracts. Therefore, net 
commercial cash fl ow is a more appropriate measure of exposure, 
while fi nancial positions are considered adjustable in terms of currency 
denomination. 

 With this background we can now defi ne an economic measure of 
exposure capturing valuation, price and quantity effects—the commercial 
cash fl ow exposure for period  t . 

 The sensitivity of net commercial cash fl ows measured in domestic cur-
rency (DC) to exchange rate changes is equal to change in the domestic 
currency value of commercial cash fl ows in period  t  caused by a one unit 
change in the exchange rate:   

    The commercial cash fl ow exposure incorporates the exposure caused by 
uncertainty about the competitive position of the fi rm in the home market 
as well as the foreign market. This cash fl ow sensitivity measure consists, 
as can be seen, of three components: the fi rst is the valuation effect of an 
exchange rate change on the expected foreign currency fl ows; the second 
is the effect of the same exchange rate change on the volume of the foreign 
currency fl ows caused by changes in the fi rm’s competitive position in the 
foreign market; and the third is the effect on the volume of domestic cur-
rency fl ows in the domestic market caused by changes in the fi rm’s com-
petitive position in this market. An example in Chapter   4   will illustrate all 
these effects. 
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    Box 3.1     Commercial cash fl ow exposure as a benchmark 
for risk management   

  Using the transaction exposures as a basis for risk management is 
defensible if price and quantity effects are expected to be zero. We 
have argued that commercial cash fl ow exposure is the appropriate 
benchmark for evaluating the desired fi nancial exposure. Not know-
ing the commercial cash fl ow exposure does not imply that it is rea-
sonable to behave as if it is zero. It is possible to say something about 
the commercial cash fl ow exposure with some knowledge of the 
fi rm. Consider the following examples. 

 An exporter of very price-sensitive goods competing with foreign 
producers cannot change the FC price in response to changes in the 
DC value of FC. Thus, a depreciation (appreciation) of the DC will 
cause an increase (decrease) in DC cash fl ows. The valuation effect 
dominates if the fi rm is able to supply the market as before. Its costs 
relative to foreign competitors change, however, and therefore so do 
profi tability and the supply to the market. Another fi rm with a sub-
sidiary abroad using inputs from the home country and competing 
with foreign producers will see its cash fl ows in FC increase (decrease) 
as a result of the DC depreciation (appreciation). If the foreign sub-
sidiary instead competes with producers in the depreciating (appre-
ciating) country, then its cash fl ows will fall (increase). The reason is 
that the relative labor costs of the fi rms in the depreciating (appreci-
ating) country fall (rise).  

 The commercial cash fl ow exposure shows the sensitivity of the domes-
tic currency value of total commercial cash fl ows to exchange rate changes 
by measuring the change in the DC value of cash fl ows in response to a 
one unit increase in the exchange rate (unit of DC/FC). Alternatively, the 
sensitivity can be measured as the percentage rate of change in cash fl ows 
of a 1% change in the exchange rate. 

 All exposure measures discussed above are in fact measures of the sen-
sitivity of cash fl ows. They are therefore additive. The difference between 
the last “cash fl ow exposure” measure and the more conventional “trans-
action exposures” is that the cash fl ow exposure includes price and quan-
tity effects. Therefore, the sensitivity in this case is not defi ned by the 
exposed position alone. Over the last decades too many managers have 
learned this the hard way. While covering expected sales for the next one 
or two years they have nevertheless found themselves exposed to price 
and quantity changes (see Box   3.1  ). 

 Commercial cash fl ow exposure can be considered an economic mea-
sure as opposed to an accounting measure because it cannot be observed 
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in accounting data or in projected cash fl ows. It must be estimated using 
information about determinants of cash fl ows. We return to issues of 
estimation in Chapters   4   and   5  . 

 A truly complete measure of economic exposure would take into 
account the effect of an exchange rate change on all projected future cash 
fl ows. Since the economic value of a fi rm is the present value of future 
cash fl ows, the economic value exposure of a fi rm can be thought of as the 
sum of the exposures of future cash fl ows. Most likely, a current exchange 
rate change will affect near-term cash fl ows the most. 

 Defi ning the economic value exposure as the effect of an exchange rate 
change on the economic value, the magnitude of the economic value 
exposure depends on three factors:

     1.    The extent to which an exchange rate is expected to be permanent 
or temporary  

   2.    The sensitivity of cash fl ows in future periods to exchange rate 
changes in the same periods  

   3.    The sensitivity of cash fl ows in future periods to exchange rate 
changes in earlier periods.     

 Assume, for example, that there is an exchange rate change that is not 
expected to be reversed. Thus, it is a permanent exchange rate change. In 
this case, cash fl ows in each future period will depend on the exchange 
rate in the same period and possibly on the lagged effects of the exchange 
rate in the preceding periods. Clearly, cash fl ow exposures for individual 
periods constitute the building blocks of economic value exposure, but 
information of type 1 and 3 is required as well to estimate it. A short cut 
exists, however, if it can be assumed that the stock-market value of a fi rm 
is a measure of its economic values. If it can, the value exposure can be 
estimated using methods we discuss below.   

    3.3    TRANSLATION EXPOSURE   

 Translation exposure is most often an accounting concept, though one 
could theoretically defi ne a corresponding economic concept. Accounting 
translation exposure in a particular currency (often called simply account-
ing exposure), can be defi ned as the net balance sheet position in a foreign 
currency translated at the current exchange rate. There are possibly for-
eign currency positions translated at historical exchange rates. These posi-
tions are not “exposed” because their domestic currency values do not 
change with the exchange rate. A fi rm’s translation exposure in a particu-
lar currency usually refers to the consolidated balance sheet of a multina-
tional corporation in quarterly or annual reports to stockholders. 

 Most trends in accounting standards are generated in the United States, 
predominantly by the Financial Accounting Standards Board (FASB). Two 
of their recommendations, FASB 8 and FASB 52, which have been of para-
mount importance during the last three decades, are useful benchmarks 
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for this discussion of translation exposure. International accounting 
standards are discussed in Chapter   11   as well. 

 The accounting rules under FASB 8 specify that “monetary assets and 
liabilities” should be translated at the current rate, while non-monetary 
items (plant, equipment, inventories) should be translated at the historical 
rates quoted at the time of acquisition. Thus, FASB 8 can be considered a 
“monetary/non-monetary” (M/NM) translation method. In this method, 
translation gains (losses) for a period are equal to the average position in 
monetary items in FC multiplied by the appreciation of the FC. The trans-
lation gains or losses appear on the consolidated income statement under 
FASB 8. The rules for translating the income statement are consistent with 
the rules in the balance sheet in the sense that the historical rates are 
applied to the valuation of costs of goods sold and depreciation. Appendix 
3.1 shows in detail how both income statements and balance sheets are 
translated using the M/NM method. 

 However, because of the short-run variability in measured profi ts 
caused by exchange rate fl uctuations under the rules of FASB 8, consider-
able opposition was generated, culminating in the adoption of a new set of 
standards in 1981. Under the “all-current” (AC) method, the FASB 52, all 
assets and liabilities are translated at the current rate. Thus, all assets and 
liabilities in FC are “exposed.” However, translation gains and losses do 
not appear in the income statement under FASB 52, but instead appear in 
a reserve account which is included in the fi rm’s net worth. Exchange 
gains and losses appear on the income statement only when they are real-
ized. An important provision in the FASB 52 is that the U.S. dollar can be 
chosen as a foreign subsidiary’s “functional currency” under certain con-
ditions.   2    Since assets and liabilities must be translated into the subsidiary’s 
functional currency using the M/NM method, many U.S. corporations 
can choose to use a translation method identical to FASB 8. The accounting 
and economic concepts of functional currency are discussed in Box   3.2.     

    3.4     FROM TRANSLATION EXPOSURE 
TO ECONOMIC EXPOSURE   

 It has been argued here and in other places that exchange rate exposure 
should be evaluated in terms of unexpected exchange rate effects on the 
present value of future cash fl ows.   3    The economic relevance or irrelevance 
of accounting-based concepts of exchange rate exposure is illustrated in a 
few simple examples in Box   3.2.   The common pitfall in exposure analysis 
is to equate the search for an economically relevant translation rate (i.e., 
current, historical or another rate) with the search for a method to evalu-
ate exposure. The objective of the choice of a translation rate could be, for 
example, to obtain a measure of the (accounting) value of foreign assets 
that is comparable to the (accounting) value of domestic assets. Since the 
book values of domestic assets are not generally adjusted for infl ation, 
true comparability requires that a translation provides a domestic currency 
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    Box 3.2     The functional currency: Accounting 
and economic defi nitions   

  The functional currency concept is established in accounting. 
Normally it refers to the currency of the country where a fi rm is 
located. According to U.S. accounting rules (FASB 52), any American 
fi rm can choose to use the dollar as the functional currency of a for-
eign subsidiary if, for example, most of its transactions occur in dol-
lars. In general, the book value of the fi rm in the functional currency 
is more or less independent of exchange rate changes, because most 
transactions are denominated in the functional currency. In the same 
spirit, the functional currency in economic terms can be defi ned as 
the currency denomination in which profi ts or cash fl ows are inde-
pendent of any exchange rate fl uctuations. For example, if cash fl ows 
measured in USD change in the same proportion as the exchange rate 
USD/JPY, then cash fl ows measured in JPY must be independent of 
exchange rate changes and the JPY becomes the functional currency. 

 In the real world the functional currency in economic terms is gen-
erally a basket of serveral currencies. It depends not only on the com-
pany’s pricing strategy, that is, its rule for adjusting price to exchange 
rate fl uctuations, but also on the currency in which its competitors 
set prices, and the sensitivity of sales to price changes relative to the 
competition. Take the example of a pulp manufacturer in a small 
country. Pulp is a relatively homogenous product and international 
competition is strong. American and Canadian producers dominate 
the market and the world price is determined in U.S. dollars. The 
manufacturer must set its price in the home currency equal to the 
world dollar price times the home currency/dollar exchange rate. 
Companies may invoice in any currency, but the dollar is in any case 
going to constitute a large share of the functional currency. 

 For most producers of differentiated goods the sensitivity of sales 
to changes in prices relative to competition is rarely as high as for 
pulp manufacturers. Thus, the exposure to exchange rate fl uctua-
tions and the choice of functional currency is to some extent under 
the control of the company. During the strong dollar period of the 
early 1980s, many European car manufacturers adopted the strategy 
of keeping dollar prices nearly constant in the United States. Instead, 
home currency prices increased dramatically until 1985. Thereafter 
these prices fell when the dollar depreciated. The dollar therefore 
had a strong weight in the functional currency of the European fi rms. 
Japanese manufacturers, on the other hand, aimed at market shares 
when the dollar appreciated. They increased yen prices little and 
increased sales in the United States. Cash fl ows estimated in both 
yen and dollar changed substantially in response to exchange rate 
changes. Neither currency was an obvious functional currency.  



Traditional Approaches to Measuring Macroeconomic Exposure 45

value of foreign assets in comparable nominal terms. Exposure is properly 
defi ned in real terms, however. The sensitivity of nominal book values 
to exchange rate changes can be misleading from an economic point 
of view. 

 The above discussion indicates that there are two issues related to the 
choice of translation method from an economic point of view. One issue is 
the choice of exchange rate that provides the most informative economic 
valuation of foreign assets and liabilities or of foreign income. The second 
issue is to determine how the implied translation exposure compares with 
an economic concept of exposure. It is fi nally worth noting that the trans-
lation method determines the timing of gains and losses on the income 
statement and in the balance sheet. In the longer run, accumulated 
exchange rate effects on the book value of owners’ equity are independent 
of the translation method.   

    3.5    DOES THE TRANSLATION METHOD MATTER?   

 The translation method determines when gains and losses caused by 
exchange rate changes are captured in income and owners’ equity. 
Excessive gains in one period will be offset by losses or relatively small 
gains in subsequent or preceding periods. No method can capture the eco-
nomic value changes of exchange rate changes under all circumstances. It 
is not appropriate, however, to ask this of an accounting rule. Since eco-
nomic value depends upon expectations, which are quite uncertain and 
differ considerably among individuals, the purpose of an accounting rule 
is simply to provide the best possible information to market participants 
about events that have had an impact on the fi rm without attempting to 
reveal all factors. Given the information provided by accounting proce-
dures, different individuals can form their own judgments and expectations 
about the impact of exchange rate changes. 

 For information value, the AC-method for balance sheet and income 
statement translation seems superior to other methods because market 
participants can easily infer from the income statement and the balance 
sheet in domestic currency the fi rm’s position in foreign currencies. If bal-
ance sheet items are translated at the historical rates, the information value 
is less because different items are translated at different rates, and it is 
hard to disentangle what these rates are. 

 Ultimately, the actual choice of a translation rule may not be very 
important for market valuation once market participants grasp the par-
ticulars of it. Market participants can then reinterpret the accounting data 
in their own ways and form their own valuations. Views differ on this 
point, however (see Dukes, 1978). Studies from the late 1970s of the impact 
on the stock-market of the then-new FASB 8 indicate that the stock-market 
valuation of a fi rm is independent of the translation rule. However, the 
studies’ are inconclusive on this point.   
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    3.6     A COMPARISON OF EXCHANGE RATE 
EXPOSURE MEASURES   

 Finally, we turn to the relationship between transaction and cash fl ow 
exposure on the one hand, and translation and economic exposure on the 
other. We ask: To what extent are different measures of exposure comple-
ments to, or substitutes for, one another? If they are complements they can 
then be added in order to give a measure of total exposure. If they are 
substitutes or partial substitutes, then obviously, adding them to obtain a 
total exposure measure will give a distorted picture. 

 Before answering these questions, we need to compare the exposure 
measures as shown in Table   3.3  , which summarizes the discussion of 
exposure measures. Section A contains inputs for the comparisons. It is 
emphasized that all exposures refer to a measure of the sensitivity of DC 
value in period  t  to a current change (∆S 1  from period 0 to period 1) in the 
exchange rate. 

 The conventional transaction exposure in Section B could be narrow or 
broad as discussed above. The broad measure includes commercial and 
contracted fi nancial cash fl ows. The main difference between transaction 
exposure and the cash fl ow exposure of FC cash fl ows in Table   3.3   is that 
the cash fl ow exposure includes exchange rate effects on prices and quan-
tities in FC. Cash fl ow exposure measures must also incorporate the effects 
of exchange rate changes on domestic currency cash fl ows, which are 
shown in Section B. 

 The economic value exposure in Section C represents the sensitivity of 
the present value of all expected cash fl ows. Most often management 
would be concerned with the change in the present value in the current 
period (∆PV I  

DC ) of a change. Clearly, this exposure consists of a whole 
series of cash fl ow exposures. Since the present value in period 1 depends 
upon the present value of all expected cash fl ows after period 1, measur-
ing a series of cash fl ow exposures is a substitute for measuring economic 
exposure directly, for example, by analyzing the stock-market value sensi-
tivity to exchange rate changes. The series of cash fl ow exposures could 
also be used as input data for measuring the economic exposure of the 
present value. 

 The “economic translation exposure” in Section C views the subsidiary 
as a foreign entity and its present value is translated at the exchange rate 
on the value date. If the translation rate is a close proxy for a weighted 
average of future exchange rates at the times cash fl ows occur, then the 
economic exposure and the economic translation exposure in panel C are 
nearly identical for the foreign component of cash fl ows. The economic 
translation exposure is also a present value of expected cash fl ows and it 
is therefore a substitute for a series of cash fl ow exposures. 

 Section C shows also accounting exposure measured as the net book 
value of balance sheet items translated at the current rate. As a proxy for 
economic exposure or economic translation exposure, this measure suffers  



   Table 3.3    Exchange rate exposure of fl ows and values at time 0.  

 A. Inputs  

 Time   t  = 1   t  = 2  …   t  = n  Notes 

 Expected net cash fl ow earned 
in FC during period  t  

  X    1   
FC    X    2   

FC   …   X   n   
FC    X    1   

FC = f ( S   t  ) 

 Expected net cash fl ow earned 
in DC during period  t  

  Y    1   
DC    Y    2   

DC   …   Y    n   
DC    Y    1   

DC = g ( S   t  ) 

 Exchange rate   S  1    S  2   …    S  n   DC/FC 

 Real discount factor  (1+ d ) 1   (1+ d ) 2   …  (1+ d ) n  

B.  Flow oriented measures of exposure for a future period  t  to an exchange rate 
change during period 1 (only t=1 included)

 Transaction exposure (the change 
in the DC value in t of an 
expected  FC fl ow from a 
one unit current change in 
the DC price of FC) 

 Valuation effect 

 Cash fl ow exposure of foreign 
currency fl ows in  t  (the 
change in the DC value in  t  
of FC cash fl ows from a one 
unit current change in DC 
price of FC) 

 Includes valuation, 
price and quantity 
effects on FC fl ows 

 Cash fl ow exposure of domestic 
currency fl ows in  t  (the 
change in the DC value in  t  
of DC fl ows from a one unit 
current change in DC price 
of FC) 

 Includes price and 
quantity effects on DC 
fl ows 

 C.  Value exposures for a future period  t  to an exchange rate change during period 1 

  Accounting exposure  (the change 
in the DC book value from 
a one unit current change in 
DC price of FC) 

 Net balance sheet 
position in FC that is 
translated at current 
exchange rates 

  Economic value exposure  in  t  (the 
change in the DC present 
value of cash fl ows after t 
from a one unit current 
change in DC price of FC) 

 Economic measure of translation 
exposure in  t  (the change in 
the DC value of FC present 
value of cash fl ows after  t  
from a one unit current 
change in DC price of FC) 
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from the same defi ciency as the conventional transaction exposure. In 
other words, it does not take into account the possible effects of the 
exchange rate on the volume of commercial operations and, as a conse-
quence, it cannot capture the idea that domestic assets can be exposed to 
exchange rate changes as well. 

 It is common that transaction and translation exposures are added as if 
they were complements. If we view the transaction exposure as a proxy 
for cash fl ow exposure, and accounting exposure as a proxy for economic 
exposure, then it is not generally appropriate to add exposures. However, 
it is possible to estimate transaction or cash fl ow exposures for the near 
term and translation or economic exposures capturing the exposure 
beyond the near term. For example, the transaction or the cash fl ow 
exposure for the current period can be added to the translation or value 
exposure at the end of the current period. 

 We note also that exposures as risk measures should refl ect the sensitiv-
ity to unanticipated exchange rate changes, that is, those in excess of what 
was forecast. There is generally little difference between actual and unan-
ticipated changes. Cash fl ows in the budget may be seen as anticipated 
cash fl ows based on exchange predictions. In the following chapter, we 
will discuss the problem that the exchange rate exposure, interest rate 
exposure, infl ation exposure and possibly other aspects of macroeconomic 
exposure may overlap if the exchange rate is correlated with any other 
variable. Thus, if one wishes to measure not only exchange rate exposure 
but, for example, interest rate exposure as well, then the exchange rate 
exposure should be adjusted to the extent that the exchange rate varies 
systematically relative to the other variables. Traditional exposure mea-
sures generally neglect that the above mentioned variables are correlated. 

 Measures that cope with the shortcomings of the methods presented in 
Table   3.3   will be discussed in Chapter   4   in the form of an exposure mea-
sure to unanticipated changes in  S  t , at constant levels of interest rates, 
infl ation, and other variables. 

 Emphasizing that exposure coeffi cients should be seen as sensitivity 
coeffi cients, a number of authors have suggested that exposure should be 
measured as a regression coeffi cient.   4    Assuming that a fi rm is concerned 
with cash fl ows, the suggested exchange rate exposure measure is obtained 
as the coeffi cient  a  1  in the following equation:         

Using historical data for cash fl ows, exchange rates for a number of peri-
ods, and standard statistical packages,  a  0  and  a  1  can be estimated. 
The error term captures variations in cash fl ows that are unrelated to the 
exchange rate. For example, if  a  1 = 200, then a one-unit increase in the 
exchange rate in period  t  causes a DC 200 increase in cash fl ows. In other 
words, the coeffi cient  a  1  measures cash fl ow sensitivity to exchange 
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rate changes. An important advantage of this exposure measure is that it 
includes commercial price and quantity effects, as well as valuation effects. 
It does not take into account the interdependence among macroeconomic 
variables, however. 

 The measure can obviously be applied to components of cash fl ows as 
well. For example, exchange rate exposure of business operations may be 
estimated separately from the exposure of fi nancial cash fl ows. Similarly, 
different time horizons can be used to measure exposure to exchange rate 
changes over various periods on a monthly, quarterly, or annual basis. We 
return to these issues in Chapter   5  .   

    3.7    INTEREST RATE EXPOSURE MEASURES   

 Most literature on corporate fi nance stresses the exchange rate as the key 
variable in commercial exposure. The interest rate is rarely mentioned. This 
is curious, since the correlation between interest rates and stock-market 
prices is well known, whereas the evidence of a systematic relationship 
between exchange rates and stock prices is much weaker. 

 The substantial effects of interest rates on demand conditions for many 
fi rms and the strong links between exchange rates and interest rates in 
fi nancial markets, as emphasized in Chapters   1   and   2  , imply that corpo-
rate exposure to interest rates cannot be neglected. If there is a case for 
analyzing commercial exchange rate exposure, the case for analyzing 
commercial interest rate exposure is at least as strong. The lack of direct 
book value effects of interest rate changes such as the valuation effects in 
the case of exchange rate changes is no argument for disregarding that 
interest rates can strongly affect a fi rm’s commercial operations. 

 From an economic point of view, interest rate exposure can be defi ned 
in a way that is analogous to the economic defi nitions of exchange rate 
exposure above. Thus, focusing on economic value, exposure is measured 
by the following sensitivity coeffi cient:   

    Cash fl ow exposure to interest rate changes is similarly defi ned as:   

    Changes in economic value and cash fl ows generally come about for three 
reasons. First, interest rate changes affect the fi rm’s cost of capital and, 
therefore, the discount rate applied to future cash fl ows and current inter-
est costs. Second, the demand for many fi rms’ products depends on inter-
est costs, because the cost of credit infl uences demand. Durable goods 
demands of different kinds are particularly sensitive to interest rate 
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changes. Third, other macroeconomic variables such as aggregate demand 
in an economy tend to be correlated with the interest rate. 

 As for exchange rate exposure, it is possible to distinguish between the 
exposure of the fi rm’s commercial operations and the exposure of fi nan-
cial assets and liabilities. The total exposure is the sum of these two com-
ponents. The fi rm tending to keep total exposure low could adjust the 
interest rate sensitivity of liability positions to offset the exposure of com-
mercial operations. The logic is the same as for exchange rate exposure 
except that it is the maturity structure and the degree of adjustability of 
interest rates rather than the currency compositions that would be adjusted 
on the fi nancial side. The problems of measuring the exposure of the fi rm’s 
commercial operations, that is, its assets in production, are also analogous 
to the problems of measuring the commercial exposure to exchange rate 
changes. There is, as noted, one difference between exchange rate expo-
sure and interest rate exposure: the former depends on both price and 
quantity effects and valuation effects, while there is no valuation effect of 
interest rate changes in the books. Traditional concepts of interest rate 
exposure are therefore less directly tied to accounting values. 

 Most traditional, as well as more recent interest rate exposure concepts, 
are oriented primarily toward the measurement of the exposure of fi nancial 
assets and liabilities. The concepts have been developed in the fi nancial 
sector where assets as well as liabilities are fi nancial. Although several of 
the concepts can be applied to non-fi nancial assets and cash fl ows, few fi rms 
go beyond fi nancial positions when measuring interest rate exposure. 

 A brief review of traditional interest rate exposure measures includes 
the following concepts:

     •    Maturity gap  
   •    Duration  
   •    Modifi ed duration  
   •    Value at risk     

 After discussing each of these concepts that usually are applied to 
fi nancial positions we turn to:

     •    Commercial interest rate exposure      

   Maturity gap   

 This method of evaluating interest rate risk is particularly suitable for 
fi nancial institutions, wherein both assets and liabilities are fi nancial. The 
maturity gap describes the net interest rate sensitive positions in future 
periods. Consider, for example, a fi rm or a bank holding an asset provid-
ing DC 1,000 in fi xed interest payments in each quarter over the next two 
years. This asset is fi nanced with a revolving loan with an interest rate that 
is fi xed in the beginning of each quarter. In this case, the interest rates on 
both the asset and the liability sides are fi xed for the fi rst quarter. As a 
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result there is no maturity gap for the fi rst quarter. The interest payments 
on the DC 1,000 revolving loan for each of the following seven quarters 
are uncertain, however. For each of these seven quarters the interest on the 
asset portion (DC 1,000) is known while the interest on the liability portion 
is uncertain. The net interest rate sensitive position is DC 1,000. 

 The data on gaps in different future periods can be used as a tool for 
managing interest rate exposure. Using various scenarios for interest rates 
in future periods, a maturity gap table is useful for calculating the gains 
and losses from various interest rate changes. 

 For hedging purposes, the maturity gap table indicates the position in 
each period t  hat is exposed to interest rate changes. Interest payments in 
future periods are not necessarily completely fi xed or completely fl exible, 
however. Thus, the gap is an imperfect measure of exposure. Furthermore, 
if a fi rm is concerned with possible effects of interest rate changes on the 
present value of future fl ows, the maturity gap information does not 
directly provide information about value effects.   

       Duration   

 The duration of an asset or a liability depends on the time pattern of future 
cash fl ows associated with the asset or the liability. The duration of an 
asset differs from the maturity. While the maturity is the time horizon of 
the last payment, the duration takes into account how payments are dis-
tributed between today and maturity. Duration is obtained by weighing 
each future period, when payments on the asset (liability) are due, using 
as weight the present value (PV) of the payment in the period relative to 
the total value of the asset (liability). Thus, assets with different payment 
patterns over time and the same value may have different durations. The 
following formula shows the duration of an asset with payments in three 
periods:          

     Modifi ed duration   

 The concern with the duration of assets and liabilities stems from the 
dependence of value sensitivity on duration. The change in the present 
value of future cash fl ows associated with an asset from a change in the 
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interest rate is the “modifi ed duration”. It increases with the duration of 
the asset:         

Equation 3 shows the interest rate sensitivity of the value of an asset or a 
liability defi ned in analogy with the exchange rate exposure coeffi cients in 
the previous section. The interest rate sensitivity depends on the duration, 
as well as on the level of the interest rate. The impact of the interest rate 
level is relatively minor, however. It is a reasonable approximation to con-
sider duration to be a proxy for the interest rate sensitivity of the value of 
an asset (liability). 

 A fi rm holding an asset with a certain interest rate sensitivity (modifi ed 
duration) can hedge the interest rate risk associated with this asset by 
obtaining a liability or a derivative instrument with the same interest rate 
sensitivity. An important advantage of the modifi ed duration measure of 
interest rate exposure is that it is easily applicable to any kind of security, 
including options. We return to hedging in Chapter   6  .   

       Value at risk   

 This exposure concept has been put to widespread use during the last few 
years. Value at risk measures interest rate exposure (or any other expo-
sure) as the maximum value that can be lost with a certain confi dence. For 
example, for a particular asset there could be a 95% probability that the 
asset value falls DC 1,000,000 at a maximum. In this case, the value at risk 
is DC 1,000,000 with a 95% confi dence. 

 The value at risk concept is closely related to the concept of “probability 
of ruin” discussed in Box   2.2.   If the DC 1,000,000 is the maximum loss a 
fi rm can take without “ruin,” then the DC 1,000,000 at risk with 95% confi -
dence implies a 5% “probability of ruin.” Such a probability is unaccept-
ably high for most fi rms. Thus, if value at risk is to be used for evaluating 
the probability of bankruptcy, the confi dence that losses will stay below a 
maximum acceptable level must be increased above 95% for most fi rms. Of 
course, the acceptable confi dence level depends on the time horizon. 

 The inputs to calculate value at risk to interest rate changes are the same 
as the inputs used to calculate the probability of bankruptcy due to the 
exchange rate changes discussed in Box   2.2.   The two inputs are the inter-
est rate sensitivity of an asset or a liability, and the probability distribution 
for the interest rate. The interest rate sensitivity is simply the modifi ed 
duration measure discussed above. The probability distribution describes 
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the probabilities that the interest rate will achieve different levels. The 
probabilities of different interest rate changes are diffi cult to measure, but 
it is a useful exercise to try to assign probabilities to possibly large increases 
or declines that could affect a fi rm seriously. 

 Value at risk is applicable to portfolios of assets and liabilities as well as 
to individual assets. The additional input required to measure value at 
risk for a portfolio is the correlation among interest rates for the different 
assets and liabilities in the portfolio. 

 The fi rm concerned with cash fl ows in the near term rather than with 
economic value may choose to estimate Cash Flow at Risk (CFaR) rather 
than Value at Risk (VaR). Conceptually, CFaR is analogous to VaR. The 
probability distribution for cash fl ows substitutes for the probability dis-
tribution for value in the estimation of an acceptable loss with a certain 
probability.   

    C ommercial interest rate exposure   

 All the different interest rate exposure measures discussed here are usu-
ally applied to fi nancial assets and liabilities. However, the modifi ed dura-
tion measure, that is, the interest rate sensitivity, and the value/cash fl ow 
at risk measures are equally applicable to the non-fi nancial assets of a fi rm 
generating commercial cash fl ows. As for exchange rate changes, the inter-
est rate sensitivity of commercial cash fl ows can be estimated, as can the 
interest rate sensitivity of the value of a fi rm’s productive assets generat-
ing commercial cash fl ows. 

 With information about the interest rate sensitivity of commercial cash 
fl ows, the value/cash fl ow at risk exposure for commercial cash fl ows and 
for assets generating these cash fl ows can be estimated with information 
about the probability distribution for the interest rate. 

 Information about exchange rate and interest rate exposures as mea-
sured by sensitivity coeffi cients or value/cash fl ow at risk to exchange 
rates and interest rates cannot generally be considered separately or, in 
the case of value/cash fl ow at risk, added. The reason is that exchange 
rates and interest rates tend to be correlated, as noted already in Chapter 
  1  . Thus, in order to adapt value/cash fl ow at risk analyses to exchange 
rates and interest rates it is necessary to take account of the correlation 
between the variables. A key feature of the MUST analysis below is that 
this correlation issue is addressed.   In Chapter   7   we illustrate the concept 
of CFaR as a measure of macroeconomic risk, building on the MUST ana-
lysis—and its use in risk management.   

       Interest rate exposure with uncertain infl ation   

 The assets of a fi rm may be fi nanced by debt or equity. From the stock-
holders’ point of view, uncertainty about the future (real) cost of debt is a 
source of risk. For a long time, two common rules of thumb were to (a) 
match the maturity of debt with the life span of the assets it was fi nancing, 
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and (b) match the currency of debt with the currency of cash fl ows from 
the sale of products. But by the mid-1960s in the United States, relatively 
high and uncertain infl ation came to mean that the real cost of fi xed rate, 
long-term debt was uncertain, while cash fl ows from sales were better 
protected against infl ation. Then, too, by the 1970s, infl ation rates among 
countries began to diverge under fl exible exchange rates and became 
uncertain to different degrees. Accordingly, the task of choosing the 
cheapest source of debt in terms of maturity as well as currency became 
more complex. 

 An  ex  post analysis of effective interest costs in different currencies—
costs including exchange rate changes—indicates that it is only over very 
long time periods that costs are equalized as IFP suggests (see Appendix 
3.3). Similarly, the relative advantage of short- and long-term loan changes 
substantially over time. Whether markets are effi cient enough so that 
expected interest costs will be equalized across currencies and maturities 
remains an open question. Still, there is little doubt that fi rms perceive 
profi t opportunities in their choice. Even if no expected profi t opportuni-
ties were to exist, risk-averse fi rms would be concerned with uncertainty 
about real interest costs. 

 The real interest cost on a loan is the nominal cost minus infl ation. Thus, 
the real cost can be locked in  ex ante  only if the nominal interest cost can be 
linked to a relevant measure of infl ation from the fi rm’s point of view. 
Such a measure may differ substantially from the commonly used price 
indices to which interest costs in some currencies are linked. 

 When taking a non-indexed loan, a fi rm with a long time horizon for 
the use of its assets faces a combination of uncertainty about real sources 
of interest rate risk and the infl ation risk associated with a particular cur-
rency denomination. When infl ation is low and believed to be relatively 
stable, the major concern is only real sources of interest rate risk. Such risk 
can be avoided by issuing relatively long-term debt instruments on which 
the interest rate is fi xed. However, when it is not known whether the 
infl ation rate is going to be 5% or 10% on average over the next decade, 
real interest costs on even fi xed interest rate loans become highly 
uncertain. 

 One response to high infl ation uncertainty has been to increase the use 
of roll-over credits and fl exible interest (fl oating or adjustable rate) loans. 
On these, the interest rate may be reset every six months or so based on 
short-term interest rates. Since infl ation can be forecast rather well for a 
period of six months, borrowers and lenders can reduce their exposure to 
infl ation risk by shifting to these fl exible rate securities or to a series of 
short-term securities. 

 The drawback of fl exible interest loans is that the six-month interest rate 
may change as a result of real sources of interest rate changes in the econ-
omy. In general, the more short-term interest rate fl uctuations depend upon 
real factors, such as fi scal policy, savings propensity, or aggregate invest-
ment, the more favorable long-term loans are from a real interest rate risk 
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point of view. On the other hand, when the basic real rate of interest is stable, 
and short-term nominal interest rate fl uctuations refl ect infl ation expecta-
tions, short-term loans become relatively favorable. It should be noted that 
lenders would react in the same way as borrowers to both real sources of 
interest rate risk and infl ation risk. Thus, increased risk of either kind induces 
both borrowers and lenders to shift maturity preferences the same way.    

    3.8     CONCLUDING REMARKS ON TRADITIONAL 
EXPOSURE MEASURES   

 We have discussed the inability of traditional exposure measures to cap-
ture macroeconomic exposure properly. They do not consider the interde-
pendence among exchange rates, interest rates, and infl ation rates. Since 
generally accepted measures of infl ation exposure are not available, it can 
be claimed that the traditional measures of macroeconomic exposure actu-
ally consist of two sets: (a) measures of exchange rate exposure, and (b) 
measures of interest rate exposure. Both sets treat exposure as independent 
of changes in other macroeconomic variables. 

 In addition, several of these traditional exposure measures can also be 
criticized for being partial in scope. Most exchange rate exposure mea-
sures, for instance, do not capture exchange rate effects on domestic cash 
fl ows. The interest rate exposure measures emphasize fi nancial assets and 
liabilities while neglecting commercial interest rate exposure. 

 A third drawback characterizing the commonly used traditional expo-
sure measures is that they do not capture the dynamics of cash fl ows aris-
ing as a result of price and quantity effects caused by exchange or interest 
rate changes. Thus, they do not consider the competitive implications of 
these changes. The effects of, for example, higher cost of capital caused by 
macroeconomic fl uctuations on sustainable profi ts and competitiveness 
are also neglected. Taken together these shortcomings should serve as a 
severe warning against too much reliance on traditional exposure mea-
sures as a support for hedging decisions in risk management, and for the 
analysis of the intrinsic competitiveness of the fi rm. 

 To pave the way for our broader macroeconomic approach, the MUST 
analysis, sensitivity coeffi cients were emphasized as exposure measures. 
The simple regression approach presented above will be extended in the 
next chapter to a multivariate framework in order to capture the interde-
pendence of the different macro price variables discussed above. 

 Throughout this chapter, the terms “Purchasing Power Parity” and 
“International Fisher Parity” have appeared several times. They are key 
relationships in an analysis of macroeconomic infl uences on a fi rm. 
Deviations from these relationships are important preconditions for the 
existence of profi t opportunities in international markets, and in a later 
chapter their roles in strategy choice will be examined. The relationships 
are discussed in more detail in appendices 3.2–3.3 in order to elucidate 
defi nitions and measurement problems.   
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   Appendix 3.1   

       Measuring translation exposure 
under the monetary/non-monetary 
and the all-current methods   

 Table 3.4 shows the balance sheets at the end of year 0 of two subsidiaries 
of MNC USA, an American holding company. All foreign currency (FC) 
denominated accounts are translanted at the rate USD 1/FC, which has 
been the exchange rate since the fi rm started its foreign operations. 

 Under the monetary/non-monetary method (M/NM) the translation 
exposure at the end of year 0 is the sum of all monetary items translated at 
the current rate: 

 FC[Cash +A/R] −FC[A/P + L.t. Dept] 

 which for MNC Home is FC 150 − FC 100 = FC 50 and for MNC Foreign is 
FC[50 + 100] − FC[50+400] = −FC 300. Thus, the total M/NM exposure is 
−FC 250. 

 Under the AC-method, the translation exposure at the end of year 0 is 

 FC[Cash +A/R + Inv.+ P/E] −FC[A/P + L.t. Dept] 

   Table 3.4    Balance sheet year 0 of MNC Home and MNC Foreign.  

 MNC Home   MNC Foreign  

  Conv. rate    Dollars    Conv. rate  Dollars

 Cash  USD  100  –  100  FC  50  1  50 

 A/R  USD  200  –  200  USD  100  –  100 

 FC  150  1  150  FC  100  1  100 

 Inventory  USD  300  –  300  FC  200  1  200 

P/E  USD  1000  –  1,000  FC  600  1  600 

 1,750  1,050 

 A/P  USD  150  –  150  USD  100 –  100 

 FC  100  1  100  FC  50  1  50 

 L.t. Debt   USD  800  –  800  FC  400  1  400 

 Owners’ equity (residual)  700 (residual)  500 

 1,750  1,050 

Note:      A/R = Accounts Receivable                 P/E = Plant and Equipment
                A/P = Accounts Payable                      L.t. Debt = Long-term Debt
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 which for MNC Home is FC 150 − FC 100 = FC 50 and for MNC Foreign it is 
FC[50 + 100 + 200 + 600] − FC[50 + 400] = FC 500. Thus, total AC exposure is 
FC 550. The two methods result in accounting exposures with opposite signs! 

 We turn next to the balance sheets at the end of year 1. Over the year the 
foreign currency has appreciated to USD 1.10/FC. MNC Home’s balance 
sheet remains unchanged (Table   3.5  ). Only monetary items are FC denom-
inated for MNC Home. Therefore, the two methods lead to the same result. 
Since MNC Home’s balance sheet has remained unchanged before trans-
lation, net income for MNC Home must have been zero. The translation 
exposures similarly remain constant over the year. We can then explain 
the $5 increase in owners’ equity as:   

  

under both methods. 
 During the year, more substantial changes occurred in MNC Foreign. 

We present fi rst the balance sheet at the end of year 1 for this subsidiary 
(Table   3.6  ). 

 Before showing the translation using M/NM, it is necessary to deter-
mine depreciation over the year in order to identify the P/E bought at his-
torical cost. For that reason, MNC Foreign’s year 1 income statement is 
shown in Table   3.7  . 

 We are now in a position to translate MNC Foreign’s balance sheet at the 
end of year 1, as well as its income statement. Table   3.8   describes balance 

   Table 3.5    Balance Sheet year 1 of MNC Home.  

 M/NM  AC 

 Conv. rate  Dollars  Conv. rate  Dollars 

 Cash   USD  100  –  100  –  100 

 A/R

Inventory

P/E 

 USD  200  –  200  –  200 

 FC  150  1.10  165  1.10  165 

 USD  300  –  300  –  300 

 USD  1000  –  1000  –  1000 

 1765  1765 

 A/P  USD  150  –  150  –  150 

 FC  100  1.10  110  1.10  110 

 L.t Debt  USD  800  –  800  –  800 

Owners’ equity (residual)  705 (residual)  705 

 1765  1765 



   Table 3.8    Balance sheet year 1 of MNC Foreign translated into USD.  

 M/NM  AC 

 Conv. rate  Dollars  Conv. rate  Dollars 

 Cash  FC  75  1.10  82.50  1.10  82.50 

 A/R  USD  100  –  100.00  –  100.00 

 Inventory 

 FC  125  1.10  137.50  1.10  137.50 

 FC  200  1.05  210.00  1.10  220.00 

 (year average) 

 P/E  FC  (600–125)  1.00   475.00    1.10    522.50  

 FC  (650–475)  1.05   183.75    1.10    192.50  

 1,188.75  1,255.00 

 A/P  USD  100  –  100.00  –  100.00 

 L.t. Debt 

 FC  50  1.10  55.00  1.10  55.00 

 FC  400  1.10  440.00  1.10  440.00 

 Owners’ equity  (residual)  593.75  (residual)  660.00 

 1,188.75  1,255.00 

   Table 3.6    Balance sheet year 1 of MNC Foreign.  

 Cash  FC  75 

 A/R  USD  100 

 FC  125   

 Inventory   FC  200  (Bought evenly over year 1) 

P/E  FC  650  (Additional non-depreciated P/E bought 
evenly over year 1) 

 A/P  USD  100 

 FC  50 

 L.t. Debt  FC  400 

   Table 3.7    MNC Foreign’s income statement year 1.  

 Revenues  FC  600  (Evenly over the year) 

 Cost of goods sold (COGS)  FC  200  (FIFO) 

 Depreciation  FC  125  (Old P/E bought before year 1) 

 Other expenses  FC   75  (Evenly over the year) 

 Profi ts before tax  FC  200 

 Tax (50%)  FC  100  (Paid evenly over the year) 

 Profi ts after tax  FC  100 
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   Table 3.9    Income statement year 1 of MNC Foreign translated into USD.  

 M/NM AC

 Conv. rate  Dollars  Conv. rate  Dollars 

 Revenues  FC  600  1.05  630.00  1.05  630.00 

 COGS  FC  200  1.00  200.00  1.05  210.00 

 (inv. held 1 year) 

 Depreciation  FC  125  1.00 *  125.00  1.05 131.25

 Other expenses  FC  75  1.05  78.75  1.05  78.75 

 Profi ts before tax  –  226.75  –  210.00 

 Tax (50%)  FC  100  1.05  105.00  1.05  105.00 

 Profi ts after tax  –  121.25  –  105.00 

*(P/E bought before year 1)

sheet translations using the M/NM and AC methods, respectively, whereas 
Table   3.9   shows the translation of the income statement. 

 We can now summarize the information and show how net income, 
translation gains, and changes in owners’ equity are related in dollar 
terms. Under M/NM the change in owners’ equity for MNC Foreign is 
593.75 – 500 = 93.75. Out of this amount, net income explains 121.25. The 
translation gain (loss) must be the difference, that is, loss equal to 27.50. 
We check this:       

Under AC similar calculations can be made. The change in owners’ equity 
under AC is 160. Of this amount net income explains 105. The translation 
gain must be 55. We check this by noting that exposure at the beginning of 
the year is FC 500, while at the end of the year it is 

       

Thus, average translation exposure is FC 550 and the translation gain is 
0.10 × 550 = USD 55. In both cases the translation gain (loss) plus net 
income is the change in owners’ equity.     
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   Appendix 3.2      

    Purchasing Power Parity and real 
exchange rates   

 The concept of Purchasing Power Parity (PPP) has long held a central posi-
tion in economic theory. It can be traced back to the Spanish economists of 
the Salamanca school in the sixteenth century (Einzig, 1962). Over the years, 
many schools of thought have argued about this seemingly simple rela-
tionship. According to one school, equilibrium between prices for traded 
goods in different countries is maintained by variations in exchange rates, 
while the prices in themselves are determined internally. Another school 
argues that PPP should hold in the long run, emphasizing average price 
levels. According to Frenkel (1981), much of the controversy concerning 
the usefulness of the PPP doctrine is due to the fact that it does not specify 
the precise mechanism by which exchange rates are linked to prices, nor 
does it specify the precise conditions that must be satisfi ed for the doctrine 
to be correct. Rather, the PPP doctrine may be viewed as a short-cut; it 
specifi es a relationship between two variables without providing the 
details of the process which brings about the relationship and, according to 
Frenkel, it should not be viewed as a theory of exchange rate determina-
tion. Rather, prices and exchange rates are determined simultaneously. 
 The PPP theory has several appealing features:

   It is simple and intuitive. The ingredients of the theory are minimal and 
basic: price levels and exchange rates suffi ce to make calculations. 
Furthermore, whether or not the strict PPP theory holds, it is useful to know 
to what extent the theory is valid. For example, one can ask what proportion 
of relative-price changes between countries is likely to be offset by exchange-
rate changes over various time horizons.  (Offi cer, 1982, p. 289)   

 The PPP theory or doctrine exists in two forms, one relative and one abso-
lute. As a special case there is a third version, “the Law of One Price” 
(LOP). PPP in its absolute version states that when the exchange rate is in 
equilibrium, a buyer at a random point in time should receive the same 
amount of goods for his money, regardless of which country he buys them 
from or in (Boyd, 1801). This can be written   (4)       

where 

  S  = Spot rate (DC units per unit of FC) 
  P  DC  = Price level domestically 
  P  FC  = Price level in the foreign currency 
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 The revival of interest in the theory during the twentieth century has gen-
erally been ascribed to Gustav Cassel. According to him the PPP theory 
means that:

   When two currencies have undergone infl ation . . . the normal rate of 
exchange will be equal to the old rate multiplied by the quotient of the 
degree of infl ation in the one country and in the other.  (Cassel, 1922)   

 John Maynard Keynes found for the period 1919–21 that the method func-
tioned satisfactorily. In his view the PPP theory tells us that

   . . . the movements in the rate of exchange between two countries tend, 
subject to adjustments in the ‘equation of exchange’, to correspond pretty 
closely to movements in the internal price levels of the two countries, 
each expressed in their own currencies.  (Keynes, 1923)   

 Both Cassel and Keynes refer to “relative PPP.” Movements in internal 
price levels correspond to movements in the exchange rate. The relative 
version can be written as an approximation in the following way: 

    

The approximation states that the rate of change in the equilibrium 
exchange rate (ŝ) is proportional to the difference between the infl ation 
rates (p̂DC–p̂FC)   in the two countries.

 More exactly, relative PPP implies the following relationship between 
relative exchange rate and relative price level changes:         

The principle is simply that if goods or services of the same kind do not cost 
the same in all countries after adjustment for taxes, transport costs, and trans-
action costs, then there will be a fl ow of products and production factors 
which will force prices back to a state of equilibrium. Starting from a base 
year when the exchange rate between two countries refl ects prices and costs 
correctly, this means that if prices rise x% faster domestically than abroad, 
then the domestic currency can be expected to depreciate by x%. Of course, 
the adjustment may take time depending on the exchange rate regime. 

 The PPP theory holds in the short run only if commodity arbitrage is 
perfect. In the long run, it should hold even without this condition. 

 Those who criticize the PPP theory in its relative form over the long run do 
so mainly because important real economic factors infl uencing relative prices 
between traded and non-traded goods and the terms of trade do not remain 
constant. PPP theory is, nevertheless, an essential ingredient in the analysis 
of long-term exchange rate changes. Most researchers will agree that:

   Under the skin of any international economist lies a deepseated belief in 
some variant of the Purchasing Power Parity theory of the exchange 
rate.  (Dornbusch and Krugman, 1976)   
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 There is now widespread agreement that PPP does not hold in the short 
run, or even for periods as long as two or three years. Substantial real 
exchange rate fl uctuation, defi ned as fl uctuations in the deviations from 
PPP, occurs. The debate around short-run PPP focuses instead on whether 
deviations (real exchange rates) follow a random process or whether the 
deviation is mean-reverting. Most researchers believe in a mean-reverting 
process, but some research presents empirical evidence that the rate of 
change of deviations from PPP is a random walk (see Roll, 1979, and Pigott 
and Sweeney, 1985). More recent evidence indicates that there are tenden-
cies toward mean reversion but that the adjustment is slow (see, for exam-
ple, Jorion and Sweeney, 1996).  

    Measurement issues   

 Three technical problems must be considered whenever PPP measurement 
is to be performed:

     •    Choice of index for describing relative price level movements  
   •    Choice of base period  
   •    Choice between bilateral and multilateral measurements      

   Choice of index     A problem that has long occupied economists concerns 
the choice of an index to describe changes in relative infl ation. The index 
numbers should be easily accessible, they should be frequently reported, 
and they should measure the relative movements in infl ation for goods 
and services in foreign trade. The problem is complicated by differences in 
consumption patterns across countries. Choosing an index can be regarded 
as a problem of representativeness in the statistical sense. It should be 
noted that there is no index that is perfect for the purpose of PPP. When 
the structure of internal relative prices is stable, the choice among price 
indices seems to be less important. Internal relative prices—as measured 
by the relationship between the cost of living and the wholesale price indi-
ces—have not changed much in the United States and the United Kingdom. 
They have changed dramatically in the new European Union (EU) 
member countries and transition countries from the former Soviet Unions, 
however, which may account for more severe problems with the PPP 
equation when applied to these countries. 

 An index can be chosen among the GNP defl ator, the consumer price 
index, the wholesale price index, the producer price index, the export price 
index, and the index for relative unit labor costs. The choice of index will 
depend on the intended use of the PPP data. The requirements are different 
when the PPP relation is used for managing the exchange rate compared, 
for instance, with a situation when it is used to compare living standards. 

 The  GNP defl ator  is recommended by many as providing the broadest 
coverage of goods and services. But it is diffi cult to obtain fi gures more 
frequently than once a year. This implicit index contains a higher propor-
tion of non-traded goods, which may or may not be an advantage for 
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PPP comparisons. It is a disadvantage if PPP is viewed as a commodity 
arbitrage relationship, but it is an advantage if PPP is seen as a monetary 
equilibrium condition. 

 The  wholesale price index  has a broad coverage of primarily traded goods. 
Empirically it has proved to be a good compromise choice. However, 
comparisons are complicated by statistical problems, since national index 
numbers differ in coverage and in the weights employed. 

 The  export price index  is criticized mainly on the grounds that it is 
narrow. It can be rejected on both statistical and conceptual grounds, since 
it covers too limited a range of goods and services and lacks direct infor-
mation about prices. It may also be biased by dumping. 

 Compared with the wholesale price index, the  consumer price index  
includes many more goods and services that do not form part of the trade 
between countries. PPP based on this index is, therefore, sensitive to price 
changes in non-traded goods. Furthermore, it refers to an index for expen-
ditures rather than total production like the GNP defl ator. The preference 
for either index would depend on whether expenditures or production is 
the most immediate determinant of real money demand. 

 The  producer price index  is similar to the wholesale price index. It has a 
smaller coverage than the consumer price index.  Unit labor cost measures  
suffer from their limitation to one factor of production and from the diffi -
culty of measuring production volume. It is useful for evaluating changes 
in attractiveness among countries as production site, however. 

 There is little general agreement in the literature when it comes to rec-
ommending any one of these index categories. As mentioned before, the 
choice is dependent on the intended use. In the monthly publication 
 International Financial Statistics , the International Monetary Fund (IMF), pres-
ents six different estimates of PPP indices or real effective exchange rate 
indices. These indices are based on relative unit labor costs, relative nor-
malized unit labor costs, relative value-added defl ators, relative wholesale 
prices, relative export unit values, and relative consumer prices.   

   Choice of base period     To provide a good picture of real exchange rate 
developments, it is important to fi nd an appropriate base period when the 
exchange rate is assumed to be at PPP, refl ecting an equilibrium based on 
the relative competitive positions of two countries. A starting point or an 
equilibrium point can be identifi ed by analyzing the behavior of a coun-
try’s attractiveness, its trade balance, and the foreign exchange market. 
Price competitiveness is often measured in terms of relative international 
market shares. Therefore, a possible starting point is that when the 
exchange rate is in equilibrium, a country does not gain or lose market 
shares, and fi rms’ profi t margins are constant. There are other ways in 
which a base period for PPP can be chosen and it is diffi cult to say whether 
a certain choice is the best for all purposes. However, it is possible to obtain 
important information about the variability of deviations over time even 
if the level of deviations cannot be assessed with certainty.   
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   Choice between bilateral and multilateral measurement     Bilateral and multi-
lateral measures are both interesting in their own ways. A multilateral 
calculation of relative PPP requires weighting of a number of bilateral real 
exchange rates. If we want to assess the likelihood of a devaluation in the 
near future, it is useful to analyze changes in an index refl ecting devia-
tions from PPP for a whole currency basket. On the other hand, if, for 
example, we are trying to fi nd principles for evaluating claims and debts 
in various currencies, we need to make bilateral comparisons.   

R    eal exchange rates, 1979–2007   

 Figure   3.2   shows real exchange rate developments for Japan, the United 
States, and Germany. For all three countries, “effective” real exchange 
rates are measured. In other words, the real exchange rate index for each 
country shows the average rate on a basket of foreign currencies in a par-
ticular period relative to a base period. The average is calculated using 
bilateral trade weights. In other words, if in the case of the United States 
the exports plus the imports from a country correspond to 10% of all U.S. 
exports plus imports, then the bilateral trade weight is 0.10. 

 In Figure   3.2   the period average is used as reference and set to 100. It can 
be seen that real exchange rate changes can be large, and that the adjust-
ment towards PPP (to index 100) is slow. Deviations are long-lasting. It is 

  Figure 3.2    Real effective exchange rates: Major OECD countries 1979–2007. 
  Note: The real effective exchange rate refers to changes in exchange rates adjusted 
for changes in unit labor costs. The development in each country is compared with 
the 17 OECD countries; average 1979–2007 = 100. An index below 100 indicates that 
a country’s “competitive” position has been strengthened or the country’s currency 
is undervalued. An index above 100 indicates a probable overvalued currency or a 
weakened “competitive” position. Germany is represented by the Euro as of 
January 1, 1999. 
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also clear that, among the three countries, the United States faces the larg-
est fl uctuations in its average real exchange rate. 

 Comparing Figure   3.2   and Figure   3.3  , it is clear that real exchange rate 
fl uctuations are larger for the larger countries with relatively little interna-
tional trade in percent of GPD.    

    Appendix 3.3   

       International Fisher Parity   

 International Fisher Parity (IFP) refers to one concept of equilibrium in 
international interest rate differentials after adjustment for expected 
exchange rate movements.   5    The relationship, sometimes called the uncov-
ered interest rate parity, can be written in the following way:  
       

where: 

    S  t  = spot rate at time  t ; units of DC per unit of FC 
  S  * t+1 =  market expectations at time  t  regarding future spot rate at time 

      t  + 1 
  i   t   

DC  = domestic currency interest rate for one period at time  t  
   i   t   

FC  = foreign currency interest rate for one period at time  t  

  Figure 3.3    Real effective exchange rates: Small and relatively open economies 
1979–2007. See note to caption for Figure   3.2  . 
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 According to IFP the expected exchange rate change is refl ected in the 
interest differential for two assets that differ only in terms of currency 
denomination. When IFP holds, the expected returns on domestic and for-
eign currency assets are the same. For IFP to be an equilibrium relation-
ship, the risk premia on the foreign currency and the domestic currency 
assets must be the same. In other words, there is no currency risk pre-
mium. Tests of IFP include the testing of hypotheses about expectation 
formation. Therefore, the tests are never conclusive. The main debate sur-
rounding IFP is whether there is a systematic deviation that could refl ect 
a risk premium on holding a particular currency. We cannot review the 
massive amount of tests that have been performed (see, for example, 
Oxelheim, 1990). The evidence that there are systematic deviations has 
been mounting, but there is little agreement on whether the deviations 
represent risk premia, market ineffi ciency, or a learning mechanism (see, 
for example, MacDonald, 1988). 

 IFP is sometimes tested by an analysis of the ability of the forward 
exchange rate to serve as a predictor of the future spot exchange rate. The 
equivalence between this test and direct IFP tests depends on Interest Rate 
Parity (IRP). IRP implies that the forward premium on a currency relative 
to another refl ects the interest differential between the currencies or 

         

where  F  t  is the forward rate at time  t  for delivery of currency at time  t  +  1 . 
 Comparing Equation 8 for IRP with Equation 7 for IFP shows that if 

both hold, then  F  t  =  S *  t  +  1,   that is, the forward rate is the expected future 
spot rate. In the information-effi cient society of today, IRP holds if cov-
ered arbitrage between currencies is feasible without large transaction 
costs and exchange controls. This arbitrage operation is between currency 
positions with identical currency risk. Therefore, we would expect IRP to 
hold, and there is overwhelming empirical evidence that it does within 
the Euromarkets, but to a lesser extent between, say, T-bills issued in dif-
ferent countries. In the latter case, differences may be explained by politi-
cal risk premia (see Oxelheim, 1996). The test of IFP that compares forward 
premia with exchange rate changes is therefore equivalent to comparing 
interest differentials in Euromarkets with exchange rate changes. 

 The empirical issue of whether IFP holds is impossible to settle, because 
it requires knowledge about expected exchange rate changes, as noted 
above. Nevertheless, a few characteristics of tests can be illustrated in 
Figures 3.4–3.6. 

 Figures   3.4   and   3.5   show that the variation in actual exchange rate 
changes by far exceeds the variation in expected exchange rate changes as 
measured by interest rate differentials. The three currencies represented in 
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the exhibits are Danish kroner, Swiss francs and U.S. dollars. The Danish 
currency has been fi xed to the Deutsch mark for most of the period. 

 The difference between actual and expected exchange rate changes is
  ex post  deviations from IFP, that is, the forecast error in the interest rate 
differential. For IFP to hold  ex ante , the forecast error must be zero on the 
average, and the error should be random. It is hard to judge these proper-
ties by viewing a diagram, but clearly the forecast error in the interest rate 
differentials fl uctuates around the actual change with large magnitudes in 
both directions. 

 Figure   3.6  , fi nally, shows whether the forecast errors tend to zero on the 
average. If they do, then there is no average gain from holding funds or 
borrowing in one currency instead of another. The fi gure shows the accu-
mulated gains or losses for a Danish borrower who, in 1974, borrowed in 
Danish kroner (DKK), U.S. dollars and Swiss francs (CHF), respectively. 
Three months’ revolving loans are used. The accumulated gains from bor-
rowing in dollars amount to the accumulated differential between the 
lines in Figure   3.5  . If the deviations from IFP in Figure   3.5   were random 
we would expect the accumulated gains in Figure   3.6   to fl uctuate around 
0 (= 100 in Figure   3.6  ). The fi gure shows that there are clear and rather 
long-lasting trends in the deviations from IFP. The Danish fi rm borrowing 
in Swiss francs in 1974 accumulated losses for four years. Thereafter IFP 
held fairly well on average for about seven years. Then, there is again a 

  Figure 3.4    Actual exchange rate changes and expected exchange rate change 
according to the three-month interest rate differential DKK–CHF 1984–2007. Note: 
quarterly observations, quarterly percentage: ____ actual exchange rate changes; 
_ _ _ _ expected exchange rate changes according to the difference between 
Euromarket rates in London. 
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  Figure 3.5    Actual exchange rate changes and expected exchange rate change 
according to the three-month interest rate differential DKK–USD, 1984–2007. Note: 
quarterly observations, quarterly percentage: _____ actual exchange rate changes; 
_ _ _ _ expected exchange rate changes according to the difference between 
Euromarket rates in London. 
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  Figure 3.6    Index of additional costs to a Danish borrower of borrowing in USD and 
CHF as compared with DKK, 1974–2007. Note: quarterly observations of prime 
loan rates: ______ USD: _ _ _ _ CHF. 
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weak trend from 1978 and onward. During this time the fi rm accumulated 
gains by having a loan in Swiss francs. 

 The fi rm borrowing in dollars accumulated gains from 1974 through 
1978. Thereafter, the dollar appreciated far in excess of the interest rate 
differential, leading to losses for the borrower in dollars through 1984. The 
opposite happened from 1985 to 1992. Thereafter, IFP has held rather well 
 ex post  as well. 

 What conclusions can be drawn? Clearly, there are gains to be made by 
having forecasting expertise. Is it possible to gain by analysing the time 
pattern of  ex post  deviations from IFP? There is clearly a time pattern to the 
deviations but it is hard to judge how regular the pattern really is and how 
risky it is to exploit the time pattern. Just as there are gains to be made from 
forecasting correctly relative to the interest rate differential, there are losses 
to be made from being wrong. Finally, the fi rm borrowing (investing) for 
periods up to several years faces a substantial likelihood that borrowing 
costs (investment returns) will depend strongly on the choice of currency 
denomination. Currency risk is a reality.     

     NOTES   

     1    An early extension of the exposure concept to include price and quantity effects 
can be found in Stonehill et al. (1982). They applied simulations to measure 
“economic exposure” of operations.  

   2    The main condition for USD being considered as the functional currency of a 
foreign subsidiary is if a large share of its payments is denominated in USD.  

   3    Major textbooks on international fi nancial management agree on this point but 
operationalize the concept in different ways.  

   4    See, for example, Adler and Dumas (1980), Hodder (1982), and Garner and 
Shapiro (1984).  

   5    IFP takes its name after Irving Fisher, whose results were published in 1896 
(Fisher, 1896).        
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   Measuring Macroeconomic Impact on the 
Firm: A Comprehensive Approach  

Chapter 4

             4.1    INTRODUCTION   

 Most fi rms have implemented one method or another for measuring and 
hedging risk caused by exchange rate, interest rate, and infl ation uncer-
tainty, although in effi cient fi nancial markets shareholders do not stand to 
gain from attempts by management to reduce the variability of earnings. 
We have noted that most exposure measures used by fi rms are based on 
accounting information and as such they are seriously fl awed from an 
economic point of view. Conventional measures of transaction and trans-
lation exposures capture direct effects on accounting values of changes in 
exchange rates and interest rates without taking into account that changes 
in these variables infl uence the fi rm’s cash fl ows in a variety of ways that 
are not immediately observable in accounting data. Furthermore, in most 
countries accounting practices do not include infl ation adjustment. We have 
also discussed that most conventional exposure measures disregard that 
exchange rates, interest rates, and infl ation are often not independent. These 
variables are simultaneously infl uenced by changes in macroeconomic 
conditions and policies. 

 As we discussed in Chapter   2  , fi rms have good reasons to be concerned 
about the impact on competitiveness from exposure to changes in macro-
economic conditions. The approach we propose here directly addresses 
the impact of changes in macroeconomic conditions on cash fl ows. It does 
so by measuring the sensitivity of commercial cash fl ows to unanticipated 
changes in macroeconomic conditions as captured by exchange rates, 
interest rates and infl ation. The advantage of this approach is the informa-
tion it provides about how liability positions and fi nancial contracts can 
be effectively used to achieve the desired exposure of total cash fl ows. 
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In principle, it is possible to defi ne economic exposure in terms of the sen-
sitivity of economic value to macroeconomic shocks, but we argue below 
that a suitable starting point for measuring economic exposure is to use 
cash fl ows. Most of the discussion of measurement of cash fl ow exposure 
applies to value exposure as well. 

 Increasing attention to the exposure of the fi rm’s commercial cash fl ows 
to exchange rate changes in particular is one way to overcome the defi cien-
cies of conventional exposure measures. It should be noted that modern 
textbooks discuss this approach to exposure using either the concept of 
competitive exposure or the concept of economic exposure.   1    

 To understand sources of exposure and profi t opportunities arising as 
a result of macroeconomic disturbances, it is necessary to discuss in more 
detail how cash fl ow and value depend on exchange rates, price levels, 
interest rates, and relative prices. In this analysis we face the problem of 
choosing the proper level of aggregation and the time period over which 
cash fl ows are forecast. Cash fl ows can be broken down into many dimen-
sions. There are, for example, cash fl ows from operations (commercial 
fl ows) versus fi nancial fl ows, domestic versus foreign, contractual versus 
non-contractual, and adjustable versus non-adjustable. 

 In Chapter   1   we claimed that in order to understand what is going 
on with the competitiveness of a fi rm, managers should “fi lter” out the 
macroeconomic infl uences on cash fl ows. If they are also risk-averse, they 
should invest in getting good exposure measures. The bulk of this chapter 
will focus on the exposure measurement. However, the same base model 
that is used to estimate the exposure coeffi cients will be used in Chapter   9   
to estimate the relationship between the performance of a fi rm and changes 
in the macroeconomic environment. 

 In Section 4.2 a scenario analysis is outlined to discuss the exposure for a 
hypothetical fi rm selling in home and export markets. Thereafter, in Section 
4.3 cash fl ow measures of exposure are defi ned, taking into account the inter-
dependence among macroeconomic variables. The possible decomposition of 
cash fl ows before estimation of exposure is described in Section 4.4. Exposure 
coeffi cients and the sizes of shocks are discussed in Section 4.5. In Section 4.6 
the relationship between share prices and macroeconomic fl uctuations is dis-
cussed. Concluding remarks are given in Section 4.7. Implementation aspects 
of the proposed method are discussed in the next chapter.  

     4.2    DETERMINANTS OF CASH FLOW EXPOSURE   

 Which factors determine the effects of macroeconomic shocks on a fi rm? 
This question is raised here to illustrate the fallacy of focusing on exchange 
rate exposure in isolation. By taking a broad view of the macroeconomic 
impact on the fi rm it is possible to see how the fi rm’s behavior in product 
markets is as much a determinant of exposure as is the choice of currency 
denomination of fi nancial contracts. We begin by considering the case of a 
real exchange rate change. In a second case it is assumed that this change 
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is caused by a specifi c macroeconomic shock. The exposure, which looks 
at fi rst glance like exchange rate exposure, is very different when the mac-
roeconomic source of the exposure is considered. 

 Consider a company that produces 100 units in the United Kingdom, of 
which 50 are sold domestically and 50 are exported to the United States. 
Major competitors are located in the United States and Japan. The fi rm 
uses a simple mark-up pricing strategy that sets the invoice price at (10/6) 
× [COGS (cost of goods sold) + wages] per unit. 

 The base case in Table   4.1   shows that some inputs are imported and 
others are produced domestically. Now assume an exchange rate change 
amounting to a 5% appreciation of the pound, while everything else 
remains as in the base case and the same mark-up pricing strategy is 
applied. The effects on cash fl ows are seen in Table   4.2  . 

 The price of imported inputs will fall and, therefore, with a constant 
mark-up the pound price falls, while the dollar price increases. With 
unchanged sales volume, non-fi nancial cash fl ows after tax fall by GBP 0.35. 

 An important consideration is what happens to the sales volume. If 
American and Japanese producers’ costs are not directly affected by the 
exchange rate change, then it can be assumed that the price of competi-
tors’ products in the United Kingdom falls by 5% while the dollar price 
remains unchanged in the United States. 

 In both markets, the price of our fi rm’s product will rise by about 3% 
above that of its competitors, and sales volume will fall unless demand is 
totally insensitive to price. Table   4.2   shows that with moderate price 
sensitivity (price elasticity = 1) cash fl ows will fall by another GBP 0.60 as 
a result of the reduction of sales. 

   Table 4.1    Base case for determination of exposure.  

 Sales: 100 units 

 Domestic @ GBP 1  GBP  50 

 Exports to the US @ 0,6 x USD 1.67  GBP  50 

 GBP      100 

 Production costs: 100 x unit costs 

 COGS domestic @ GBP 0.20  GBP  20                       

 COGS imported @ GBP (0.33 x 0.6)  GBP  20 

 Wages @ GBP 0.20  GBP  20 

 GBP  60 

 Operating cash fl ows: (GBP 100 – GBP 60)  GBP  40 

 After-tax operating cash fl ows (50% tax rate)  GBP  20 

 Depreciation tax shield 50% of GBP 20  GBP  10 

 After-tax non-fi nancial cash fl ows  GBP  30 

 Note: Conversion rate GBP/USD = 0.6 
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 Price sensitivity is generally greater in foreign markets where the posi-
tion of competitors is stronger. If sales volume is very sensitive, then the 
mark-up strategy can be costly (see, for example, Marston, 1990). Cash 
fl ows can be made less sensitive to exchange rate changes if prices are 
adjusted to follow a constant market share strategy in countries with a 
high price sensitivity of demand. 

 Tables   4.1   and   4.2   can be used to measure the exposure coeffi cient for non-
fi nancial cash fl ows. As shown in Chapter   3,   an exposure coeffi cient tells us 
the effect on cash fl ows in domestic currency of a one unit change in the 
exchange rate: In the case described here the exposure coeffi cient equals:

(∆ Cash fl ows in GBP/(∆ GBP/USD)) .

 As shown in Table   4.2,   the fall in cash fl ows is GBP –.95. The exchange 
rate change is GBP (.57–.60)/USD = –.03. Thus, the exposure coeffi cient is 

   Table 4.2    How the base case is affected by an exchange rate change (after 
roundings).  

 Unit price: (10/6) x (COGS imported + COGS domestic + wages) 

 In the UK   GBP 0.983 

 In the US  USD 1.725 

 Sales  unchanged:

 Domestic @ GBP 0.983: 50 units  GBP49.15 

 Exports to US @ GBP (1.725 x 0.57): 50 units  GBP 49.15 

 GBP 98.30 

 Production costs: 100 units 

 COGS domestic @ GBP 0.20  GBP 20.00 

 COGS imported @ GBP (0.333 x 0.57)  GBP 19.00 

 Wages @ GBP 0.20  GBP 20.00 

 GBP 59.00 

 After tax operating cash fl ows: 100 units  GBP 19.65 

 Depreciation tax shield  GBP 10.00 

 After tax non-fi nancial cash fl ows  GBP 29.65 

 Competitor’s unit price 

 In the UK: 5% appreciation of GBP  GBP 0.95 

 In the US: unchanged  USD 1.67 

 Cash fl ow effects of 3% fall in sales for 3% price differential (3% of 
GBP 19.65) 

 –GBP 0.60 

 Exposure coeffi cient: [(– .35 – .60)/(.57 – .60)] = 31 2/3     

 Note: The pound (GBP) appreciates by 5% relative to the base case (from 0.60 to 0.57) 
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31 2/3. This coeffi cient is denominated in USD and comparable to transla-
tion and transaction exposures. It corresponds to a regression coeffi cient 
as in Equation 1 in Chapter   3  . The coeffi cient tells us that if the price of 
dollar increases by one pound, the non-fi nancial cash fl ows increase by 
GBP 31 2/3. Thus, an appreciation of the dollar causes an increase in cash 
fl ows. In Chapter   6   we will see that the coeffi cient tells us exactly the 
required hedge contract to remove exposure, except that the hedge con-
tract exposure has the opposite sign of the exposure. 

 The non-fi nancial cash fl ow exposure is usually neglected by fi rms. It 
can be compared to the conventional transaction exposure. In the example 
the transaction exposure can be observed in Table   4.1  . This exposure con-
sists of the difference between USD Accounts Receivable and USD Accounts 
Payable. It can be assumed that at any time the fi rm has receivables equal 
to one period’s export revenues. In this case these export-based receivables 
are USD (50 × 1.67) = USD 83.50. The payables would be one period’s dollar 
purchases or USD 33 corresponding to COGS imported in Table   4.1  . Thus, 
the transaction exposure is USD 50.5. Clearly, the transaction exposure 
underestimates the cash fl ow exposure for one period substantially. 

 So far the analysis in the example has followed a traditional partial 
approach. As mentioned, it does not take into account the fact that exchange 
rate changes often are caused by shocks that affect the fi rm through several 
channels. Exchange rate changes that are independent of other variables may 
occur over short periods such as weeks or months, but changes over longer 
periods are generally the result of macroeconomic shocks such as shifts in 
aggregate demand, fi scal or monetary policy, and in productivity shifts. 

 Assume for illustrative purposes that the 5% appreciation of the pound 
was due to a monetary expansion in the United States. This initially causes 
a 3% infl ation in the United States and a 2% increase in the demand for all 
products in the United States. 

 Table   4.3   shows the effects on cash fl ows with the same constant 
mark-up pricing strategy. Costs of domestic inputs and wages remain 
unchanged per unit. Costs of foreign inputs in dollars rise 3% due to infl a-
tion and costs fall by 2% in pounds as compared with the base case, to 
0.196 per unit. With the same relative mark-up, the unit price in pounds 
becomes GBP 0.933 while the U.S. competitors’ price becomes GBP 0.981. 

 The price relative to competitors changes very little in this case because 
U.S. infl ation and the exchange rate changes partially offset each other. If 
Japanese producers had dominated the market, their prices in the UK 
market would have fallen to GBP 0.95 since the infl ation occurs only in the 
United States. Naturally, pricing strategy and demand sensitivity to 
competitors’ prices become important in this case. 

 Considering only a 2% increase in sales volume in the United States, 
revenues become GBP 100.293 on 101 units. The cost of goods sold plus 
wages become GBP 60.17 and after-tax operating cash fl ows become 
GBP 20.06. Price and volume effects nearly offset each other as long as we 
assume that demand does not respond to the relative price change. 
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 Since the fi rm’s product price changes less relative to that of its com-
petitors in this case, the negative effect of using a mark-up strategy 
becomes less pronounced even if demand is sensitive to the fi rm’s price 
relative to competitors’ prices. 

 Although it is not quite appropriate in this case to consider the total 
change in cash fl ows as a consequence of exchange rate exposure, we can 
estimate the exchange rate exposure in the same way as in the previous 
case when the exchange rate was the only variable affecting cash fl ows. 
The exposure coeffi cient 42/3 is calculated as ((–.20 + .06)/–.03) = 42/3. This 
coeffi cient is smaller than in the previous case, but it incorporates expo-
sure to infl ation and aggregate demand. 

 A comparison of the cases in Tables   4.2   and   4.3   demonstrates that even 
though the exchange rate change was identical in the two cases, the cash 
fl ow effects are very different. 

   Table 4.3    How the base case is affected by changes in the exhange rate, interest 
rate, infl ation and demand.  

 Unit price: (10/6) x (COGS imported + COGS domestic + wages) 

In the UK  GBP  0.993 

In the US  USD  1.74 

Sales

Domestic @ GBP 0.993: 50 units  GBP  49.65 

Exports to US @ GBP 0.993: 51 units  GBP  50.64 

 GBP  100.29 

Production costs: 101 units

COGS domestic @ GBP 0.20  GBP  20.20 

COGS imported @ GBP 0.1957  GBP  19.77 

Wages @ GBP 0.20  GBP  20.20 

 GBP  60.17 

After tax operating cash fl ow: 101 units  GBP  20.06 

Depreciation tax shield  GBP  10.00 

After tax non-fi nancial cash-fl ows  GBP  30.06 

 Competitor’s unit price 

In the UK: 1.03 / 1.05  GBP  0.981 

In the US: 1.03 x 1.67  USD  1.72 

Cash fl ow effects of 1% fall in sales for 1% price differential  GBP  – 0.20 

Exposure coeffi cient: [(–.20 + 0.06)/–.03] = 42/3)

Note: The pound (GBP) appreciates by 5%. US prices increase by 3% and US demand increases by 2%
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 In Table   4.2   the mark-up pricing strategy would have increased expo-
sure dramatically if foreign demand had been very price-sensitive, while 
in the second case the pricing strategy played a smaller role, since relative 
prices were affected to a lesser extent. If in the second case a producer 
from a third country had dominated in foreign or domestic markets, the 
fi rm’s competitive positions would have been infl uenced more strongly 
by the shock. 

 Many macroeconomic scenarios can be analyzed in a similar fashion 
and in each case the effects would be different. Similarly, scenarios for 
alternative pricing strategies can be constructed and the cost structure 
varied. 

 If our hypothetical company had measured its competitive or business 
exposure to exchange rate changes alone, it might have performed the 
analysis in Table   4.2   and found that dollar debt would partially hedge its 
exposure. The remaining exchange rate exposure could have been reduced 
either by a change in pricing strategy or by taking positions in forward 
markets. However, if the exchange rate had changed as a result of the 
change in monetary policy abroad, then the fi rm’s cash fl ows would have 
been affected very little. The hedging operations performed against 
exchange rate changes would have been counterproductive. No one in the 
company would  necessarily have discovered this problem, since it was 
hedged against exchange rate changes and reporting systems do not cap-
ture the interdependence among different cash fl ow changes. The man-
agement might have been under the impression that they were managing 
exposure well in the United States. 

 This example tells us that pricing strategies, foreign competition, and 
price-quantity effects are vital elements of the exposure, and that pricing 
strategy can serve as a substitute for hedging in fi nancial markets if the 
company has some leeway in its pricing decision. A company that can 
immediately pass on all macroeconomic disturbances to customers or to 
sub-contractors without any volume changes or cost effects is unexposed 
to macroeconomic uncertainty. However, to fi nd such a company in the 
real world is not easy.  

     4.3    ESTIMATING CASH FLOW EXPOSURE   

 Exposure is now defi ned as the sensitivity of cash fl ows to changes in 
different macroeconomic variables. Since the net present value depends 
on future expected cash fl ows, it is simple–at least conceptually—to take 
the additional step of defi ning exposure in terms of the net present 
value. 

 In Chapter   3   we presented a measure of exchange rate exposure in 
terms of cash fl ow (X) sensitivity:
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       This measure (squared) multiplied by the variance of the exchange rate 
gives us the contribution of the exchange rate to the variance of cash fl ows. 
This exposure can be obtained by analyzing the relationship between cash 
fl ows and the exchange rate but, as noted, this measure has drawbacks 
under some circumstances:

     •    It is not independent of exposures to variables related to the 
exchange rate, such as interest and infl ation rates; by disregarding 
the infl uence of these variables, the above exposure measure may 
provide a strongly misleading impression of exchange rate 
exposure.  

   •    It may not be stable over time. If it is not, then exposure coeffi cients 
obtained from historical data may not provide a good guidance for 
the future.     

 The fi rst point can be seen by considering a fi rm’s other exposures. For 
example, if exchange rate exposure is defi ned as above, then the fi rm would 
measure interest rate exposure in a consistent manner by estimating 

 If the exchange rate and the interest rate are correlated, as we would 
expect, then the two exposures would be partly overlapping. Similarly, if 
the fi rm measures infl ation risk, and infl ation and exchange rates are cor-
related, then infl ation exposure and exchange rate exposure would be 
overlapping. To resolve this overlap problem, the exposure coeffi cients 
should be estimated under the assumption that the other variables are 
constant. Otherwise the exchange rate exposure includes interest rate and 
infl ation exposures, but  it would not be known how much. A  multiple 
regression  of the cash fl ows on the exchange rate and variables suspected 
to be correlated with this variable would resolve the problem of overlap. 
We return to this method for estimating exposure. 

 An important reason for instability in a simple exchange rate exposure 
measure is that exchange rate changes may, in reality, be real or nominal, and 
their causes may be real or monetary disturbances. In our terminology a real 
exchange rate change is a change in the exchange rate in excess of the infl ation 
differential.   2    Real and monetary disturbances may affect both real exchange 
rates and infl ation rates to different degrees. Thus, if cash fl ow exposure to 
only real exchange rates without considering infl ation is estimated, then the 
exposure coeffi cient would capture the effects of infl ation as well. 

 We suggest below two ways in which improved exposure measures 
can be obtained from historical data by means of regression analysis. In 
the fi rst, exposure to exchange rates, interest rates, and infl ation is esti-
mated simultaneously. In the second, we discuss the possibility of estimat-
ing exposure to actual macroeconomic shocks in terms of exposure to 
monetary and fi scal variables. 



78  Corporate Decision-Making with Macroeconomic Uncertainty

        Exposure to market price variables   

 The fi rm trying to evaluate its exposures could measure the coeffi cients 
for a number of market price variables. Among such variables we include: 
price levels ( P ), exchange rates ( S ), interest rates ( i ), and fi rm- and indus-
try-specifi c variables ( r ). The exposures would be identifi ed by the follow-
ing equation, which is described in both symbols and words:   

 where 
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 Equation 9 has the unanticipated change in real DC cash fl ows on the left-
hand side, measured as actual minus expected real cash fl ows. Thus, nom-
inal accounting data should be defl ated with a price index if infl ation is a 
serious concern. Expected cash fl ows would depend on the expected levels 
of the different variables incorporated in the fi rm’s budget (if the budget 
is based on forecast of the market price variables). It must be said, as an 
understatement, that we have not generally found that budgets are care-
fully developed forecasts. 

 Looking in more detail at the exposure coeffi cients, the coeffi cient for 
the nominal exchange rate (a 3 ) captures the effects of real changes, because 
the exposure to changes in price levels are captured separately in the coef-
fi cients for the domestic and foreign price levels ( a  1  and  a  2 ). It is important 
also to distinguish between the impact of those relative price changes that 
are  independent  of exchange rates and infl ation, and those that occur in a 
macroeconomic adjustment causing exchange rate, interest rate, and price 
level changes. The former impact is captured by the coeffi cient for a rela-
tive price ( a  6 ) and the latter by the coeffi cients for macroeconomic price 
variables ( a  1  through  a  5 ). Without using this kind of approach to measur-
ing exposure, a fi rm could easily be misled by a change in its output price, 
believing the source to be a fundamental change in business conditions 
rather than a temporary effect of macroeconomic disturbances. 

 Each  a  coeffi cient is an exposure measure, that is, a sensitivity measure 
to each price variable  holding other variables constant . In general, several of 
the price variables change at the same time in response to macroeconomic 
shocks. The total effect of, for example, a fi scal policy disturbance is, there-
fore, the sum of the effects of changes in price variables caused by the 
disturbance. We illustrate this idea in the Volvo Cars case presented in 
Chapter   5   and in the Electrolux case in Chapter   9  . 

 One method of estimating all the exposure coeffi cients is to employ 
multiple regression analysis, using time series of all the variables in 
Equation 9. If regression analysis cannot be conducted, then it becomes 
necessary to form judgment based on an understanding of macroeconomic 
relationships and the cash fl ow effects of changes in different variables. In 
Oxelheim and Wihlborg (1987) scenario approaches to measuring exposure 
are presented as an alternative to the regression approach. Conceptually, 
the coeffi cients of the multiple regression provide the information we are 
looking for in scenario analysis as well. 

     Here we illustrate the potential result of an estimation of Equation 9 and 
interpret the exposure measures. In Equation 9 all variables are levels, but we 
could equally well express all variables as either changes or rates of change. 

 Equation 10 shows the percentage change (∆) in the DC purchasing 
power of cash fl ows from a 1% unanticipated change in each of the market 
price variables on the right-hand side, holding the other variables constant. 

 The left-hand side in Equation 10 is the actual change in real cash fl ows 
minus the expected change. The fi gure for the last term must be obtained 
from budgets. Next, we see that a 1% unanticipated change in the DC 



80  Corporate Decision-Making with Macroeconomic Uncertainty

price level (infl ation) leads to a 0.1% fall in real cash fl ows. Real cash fl ows 
are insensitive to changes in the foreign price level and the foreign interest 
rate, while a 1% unanticipated depreciation of the local currency causes a 
0.5% drop in real cash fl ows, holding other variables constant. A 1% unan-
ticipated DC interest rate change (i.e., from 10% to 10.1%) causes a 0.005% 
fall in real cash fl ows. The fi rm-specifi c relative price  r  may be captured by 
the fi rm’s output prices relative to a price index. A 1% increase in this ratio 
induces an increase of 0.6% in real cash fl ows. 

 To obtain the magnitude in dollar terms we need to know the  level  of 
expected cash fl ows. Assume this is USD 30 million as in Table   4.4  . Then 
we can calculate cash fl ow effects in DC as in the table. Examples of 
changes that would cause effects of the kind described are given in the 
right-hand column. It is important to note that all exposure coeffi cients are 
“clean,” that is, they refer to the sensitivity of real cash fl ows to changes in 
each variable, while other variables are held constant. For example, the 
exchange rate coeffi cient indicates the effect of an exchange rate change at 
a constant domestic price level, a constant domestic interest rate, and a 
constant relative price. The relative price coeffi cient is the sensitivity of 
cash fl ows to purely commercial disturbances in the relative price. 
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 Consider as an illustration that an increase in the DC fi scal defi cit causes 
a 3% appreciation and a 10% (one percentage point) increase in the DC 
interest rate. In this case the total effect of the unexpected fi scal policy shift 
to the company in our example is a [–3 × (–0.5) + 10 × (–0.005)] = +1.45% 
change in real cash fl ows. In DC terms this amounts to 0.435 million.  

    Exposure to macro policy changes   

 Real exchange rate changes may occur for a number of reasons. An unan-
ticipated monetary disturbance such as a money supply increase would, 
according to many macroeconomic models, lead to an immediate real 
depreciation, a fall in the interest rate, and an  increase  in the demand for 
goods. A fi scal contraction—an aggregate real disturbance—on the other 
hand, could lead to a real depreciation, a fall in the interest rate, and a 
 decrease  in the demand for goods. 

 These considerations suggest that macroeconomic exposures could be 
expressed as sensitivities of cash fl ows to macro policy changes. In terms 
of Figure   1.1,   we are now defi ning exposures to changes in the policy vari-
ables in column 3 as opposed to exposures to market price variables in 
column 4. We may, for example, defi ne exposures as the coeffi cients  b  1  to 
 b  5  in Equation 11, where the macroeconomic disturbances include only 
domestic and foreign money supply (M) and domestic and foreign fi scal (D) 
shocks. Other formulations can be tested based on the analyst’s vision of 
what constitutes fundamental policy responses to macroeconomic shocks. 

   Table 4.4    Cash fl ow effects in million DC of a 1% (unanticipated) change in 
each market price variable, holding other variables constant. Expected real cash 
fl ows are USD 30 million.  

 Exposure 
coeffi cient 

(%) 

 Real DC 
effect 

(million) 

 Example 

 Domestic price 
level 

 – 0.1  – 0.03  Consumer price index (CPI) goes from 
100 to 101 (unanticipated) or  a rise 
in infl ation from 10% to 11%

 Foreign price level     0     0   

 Exchange rate  – 0.5  – 0.15 DC/FC from DC2 to DC2.02

 Domestic interest 
rate 

 – 0.005  – 0.0015  Interest rate from 10% to 10.1% 

 Foreign interest 
rate 

    0     0   

 Relative price     0.6     0.18 Output price index relative to CPI 
increases from 1 to 1.01
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 where 
       

 Each exposure coeffi cient represents the unanticipated change in cash 
fl ows caused by a one unit unanticipated change in the disturbance, hold-
ing other variables constant. 

 If macroeconomic shocks can be identifi ed, then the exposure coeffi -
cients for policy changes would provide information about the vulnerabil-
ity of the fi rm to such shocks. Various macroeconomic scenarios could be 
evaluated using the coeffi cients  b  1  through  b  4 . The exposures to these mac-
roeconomic shocks would incorporate the exposures to the market price 
variables discussed above to the extent that fl uctuations in these variables 
are explained by macroeconomic shocks. 

 It is possible that exchange rates, interest rates, and infl ation rates change 
without clearly depending on changes in policy variables. For example, 
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exchange rates and interest rates react quickly to changes in expectations 
about future events. Thus, the “policy coeffi cients” may have to be com-
plemented with exposure coeffi cients for, for example, exchange rates, to 
capture exchange rate exposure over and above that incorporated in the 
exposures to monetary and fi scal policy changes.  

      Market price exposure and macro policy exposure compared   

 Which formulation for macroeconomic exposure is preferable: Equation 9, 
focusing on exposures to market price variables, or Equation 11, focusing 
on exposure to macro policy changes? The answer to this question depends 
on the purpose of the attempt to estimate exposures, and on the observabil-
ity of the exposure variables. 

 If the purpose of the exposure analysis is to obtain a measure of perfor-
mance in hindsight, independent of events in the macroeconomic envi-
ronment (with the ultimate purpose of evaluating management 
performance), then it is relatively important to use a formulation with 
high explanatory power. It is of less concern whether exactly the same 
relationship applies in the future, and whether the exposure variables are 
observed immediately when shocks occur. 

 However, if the objective of the exposure analysis is risk management, 
then it is important that sources of exposures, or risk factors, in the macro-
economic environment are observable at the time changes occur. It is also 
desirable that the risk factors can be linked to risk management instru-
ments. Furthermore, for risk management purposes the exposure coeffi -
cients should be forward-looking. In other words, if exposures are identifi ed 
using historical data, then the same exposure relations should be valid for 
the time horizon of the risk management program. One particular problem 
to take into account is that disturbances are sometimes temporary, some-
times permanent, and the exposure coeffi cient would be expected to differ 
in the two cases. This issue is discussed in the next subsection. 

 The great advantage of market price variables—exchange rates, interest 
rates, and prices—is that they are observable at all times. The exception is 
the general price level and infl ation. There is some lag before data on aver-
age price levels are obtainable but most prices of relevance for the fi rm, 
when evaluating the real impact of exchange rate changes, are observable. 
Macro policy changes such as, for example, money supply changes are not 
observable until data have been collected and published by national sta-
tistics offi ces. Even then it is notoriously diffi cult to know the exact source 
of changes in market price variables. For these reasons it is likely that 
management responds mostly to market price variables when making 
decisions about production, pricing, and sales in the belief or hope that 
changes in the market price variables bear a systematic relation to actual 
shocks. 

 An additional advantage with market price variables in risk manage-
ment is that fi nancial hedge instruments such as forwards and options are 
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defi ned in terms of exchange rates, interest rates, and commodity prices. 
In some countries there are fi nancial instruments valued in real terms, that 
is, their nominal values are linked to changes in the price level. 

 The above considerations imply that there is a strong case for measur-
ing macroeconomic exposure to market price variables as in Equations 9 
and 10. This does not mean that measuring exposure to macro policy vari-
ables is without value. If the primary focus of risk management is on 
worst-case scenarios, then it may be advantageous to analyse various 
macroeconomic scenarios as defi ned by the actual policy changes that 
may occur. Exposure coeffi cients for macro policy changes of different 
types would be useful inputs for such scenario analysis. 

 As noted above, the main objective of measuring exposure could be to 
evaluate management performance after correcting for the impact on 
profi ts and values of macroeconomic events beyond the control of man-
agement. Also for this purpose, the exposures to macro policy changes 
could be useful. 

 In conclusion, for risk management there are clear advantages of using 
coeffi cients of exposure to market price variables like exchange rates and 
interest rates. However, there are circumstances when the coeffi cients of 
exposure to macro policy changes are useful.  

      Temporary versus permanent shocks   

 Exchange rate changes, interest rate changes, and infl ation, as well as changes 
in the money supply and other variables, can be expected to be either tem-
porary or permanent. If the changes are expected to be temporary, then cur-
rent changes cause expectations about reversals and the fi rm is likely to 
respond less than if current changes are expected to be irreversible. 

 The distinction between these two cases can be captured in the exposure 
coeffi cient equations by adding terms for expected changes. 3  For example, 
the forward premium in each period can be added to the list of right-hand-
side variables in Equation 9. Using the forward premium as a measure of 
exchange rate expectations, this variable gains signifi cance if management 
reacts differently to expected temporary and permanent shocks.   

     4.4    DECOMPOSING CASH FLOW EXPOSURE   

 To implement the exposure analysis, a decision must be made regarding 
the  level of aggregation  of cash fl ows. Total cash fl ows evaluated after tax 
may consist of fl ows from a number of products as well as from several 
subsidiaries in different countries. Total cash fl ows include both opera-
tions cash fl ows generated by real assets (plant and equipment), and cash 
fl ows related to the fi nancing of the fi rm. Financial cash fl ows are typically 
quite adjustable in terms of both currency denomination and timing. By 
“adjustable” we mean that the costs of changing currency denominations 
and maturity structures are low. 
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 The adjustability of commercial cash fl ows is low. Most fi rms commit 
substantial resources to a particular market according to product and coun-
try. The responsiveness of prices to exchange rate changes and other mac-
roeconomic events is often determined by competitive considerations. For 
these reasons, a suitable starting point for exposure management is to esti-
mate the exposure of commercial cash fl ows. Given the coeffi cients of expo-
sure to exchange rates, interest rates, and infl ation, the fi nancial structure 
can then be adjusted in terms of currency and maturity structures to obtain 
the desired exposure of total cash fl ows. If the cost of adjusting the structure 
of liabilities is high in the short run, then fi nancial derivatives can be used. 

 This reasoning does not imply that commercial cash fl ows should never 
be touched for purposes of risk management. There are, for example, fi rms 
with substantial fl exibility in terms of, let us say, pricing behavior and 
choice of supplies. In such cases, pricing may be considered risk manage-
ment tools. Flexibility in business operations was defi ned as real options 
in Chapter 2. The fi rm can invest in such options, and their existence can 
affect exposure coeffi cients. Their role in risk management is discussed in 
Chapter 8. 

 Naturally, commercial cash fl ows can be decomposed further by sub-
sidiary, product group, country, and so on. In general, commercial cash 
fl ow exposures need to be estimated in such a way that there is stability 
over time in the exposure measures. For example, if the fi rm has made an 
acquisition recently or added or deducted a product group, then these 
changes must be refl ected in the decomposition of cash fl ows. The changes 
may also be captured by adding so-called dummy variables on the right-
hand side of Equations 9–11.  

     4.5    EXPOSURE COEFFICIENTS AND SIZES OF SHOCKS   

 Can it be assumed that the exposure coeffi cients measured by scenario 
analysis and regression analysis are independent of the magnitude of 
shocks? The answer is no if the fi rm has invested in fl exibility. The fl exibil-
ity may be the result of price adjustments or the effects of switched sales 
and purchases. We discuss in Chapter   9   that fl exibility kicks in when the 
exchange rate reaches specifi c trigger points. At these points the exchange 
rate has moved suffi ciently for it to be profi table to adjust the price, to 
switch supplier or to switch sales among countries. If the fi rm makes any 
of these adjustments the sensitivity of cash fl ows declines. In other words, 
the exposure coeffi cient declines. We will discuss implications of such non-
linear relationships between cash fl ows and exchange rates in Chapter   9  .  

     4.6     THE SHARE PRICE AND MACROECONOMIC 
FLUCTUATIONS   

 The stock-market value of a fi rm is generally considered to be a measure 
of the economic value of a fi rm’s assets minus the value of debt. Thus for 
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individual fi rms, exposure can be analyzed by estimating the relationship 
between stock prices and macroeconomic fl uctuations. 4  

 There are many studies of the effects of exchange rate changes on stock 
returns. 5  Most studies indicate that stock-market effects of contemporane-
ous exchange rate changes at the fi rm level tend to be weak for most fi rms, 
even if they are large exporting fi rms (see Jorion, 1990; Amihud, 1993, and 
Bartov and Bodnar, 1994). There are exceptions, however, even in a country 
as large as the United States. In general, the results are sensitive to the inclu-
sion of other macroeconomic variables, as well as to the estimation period. 
In studies with the overall stock-market return included, the exchange rate 
has very little power to explain fl uctuations in share prices even for fi rms 
that have substantial exposure. This fi nding indicates that in the investors’ 
perspective exchange rate risk is diversifi able in many countries. 6  

 One controversial result found in the literature is that lagged exchange 
rate changes affect stock-market returns for individual fi rms (see Bartov 
and Bodnar, 1994). This is an indication of market ineffi ciency. If this result 
holds up to further scrutiny, then it would indicate that stock-market val-
uation is not a proper indicator of economic value. Then macroeconomic 
exposure is not correctly evaluated by an analysis of the stock-market 
value effects of macroeconomic price variables. 

 A serious drawback of using stock-market values for exposure analysis 
is that these values are not independent of fi nancial decisions and hedging 
decisions. In other words, the exposure of a fi rm’s stock-market value does 
not refl ect the commercial exposure of the fi rm. Stock-market values can 
nevertheless be used for analysis of the exposure of the fi rm’s cash fl ow-
generating assets if values and returns are corrected for the effects on fi nan-
cial positions in different currencies, and for the effects of interest rate 
changes on fi nancial positions with different maturities. With knowledge of 
the currency composition and the maturity structure of fi nancial assets and 
liabilities, capital gains and losses caused by exchange rate changes, interest 
rate changes, and infl ation can be estimated. These capital gains and losses 
can be deduced from changes in stock-market values. Changes in the 
market value of the assets generating commercial cash fl ows are thereby 
obtained. Annual reports do not generally provide suffi cient information to 
adjust stock market values this way (see Chapter   11  ). The information about 
fi nancial positions is obviously available inside fi rms, however.  

     4.7     CONCLUDING REMARKS ON THE COMPREHENSIVE 
APPROACH   

 Exposure may be defi ned in terms of market price variables, such as 
exchange rates, interest rates and prices, or in terms of macro policy 
changes. The advantage of one approach over the other depends upon the 
use of the exposure coeffi cients. For risk management, exposures to market 
price variables are generally preferable because these variables are directly 
observable and because of the existence of fi nancial instruments defi ned 
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in terms of these variables. The exposure coeffi cients for macro policy 
changes may be useful for scenario analysis, however. 

 To obtain stable coeffi cients, we suggest that before the estimation proce-
dure is started, cash fl ows should be disaggregated by, for example, prod-
uct, subsidiary, and country. For the purposes of risk management, 
commercial cash fl ows that are not easily adjustable in the short term should 
be distinguished from fi nancial cash fl ows. Then, the exposure of commer-
cial cash fl ows can be estimated separately. Financial positions can thereaf-
ter be adjusted until the desired exposure for total cash fl ows is obtained. 

 The approach we have suggested assumes that relevant historical data 
are available. When coeffi cients are estimated for risk management pur-
poses, “yesterday’s” company should represent “tomorrow’s” company 
in major respects. In practice, there will sometimes be problems in the 
estimation of coeffi cients when running regression models. These prob-
lems are obvious in the case of a company that has just started its business 
or of a company that recently has entirely changed its business. The exis-
tence of estimation problems does not imply that the fi rm must revert to 
traditional exposure measures. The coeffi cients can be assessed and 
updated by means of information available internally. Scenario analysis 
can be very useful for this purpose.   

     NOTES   

     1    The discussion started in the mid-1980s. See Lessard and Lightstone (1986). For 
the multivariate approach, see Oxelheim and Wihlborg (1987).  

   2    A real exchange rate change implies that there is a change in the relative price 
between countries’ bundles of goods. Formally:

      

  where  S  t  is DC per unit of FC,      
 
 and     are the domestic and the foreign price 

levels, respectively, and  u  t  is the deviation from PPP—the real exchange rate.  
   3    Jorion (1990) suggests that current exchange rate expectations should be included 

when analyzing exchange rate exposure coeffi cients. Note that interest rates 
include similar information.  

   4    Campbell (1987) and Solnik (1984) emphasize the presumed negative relation-
ship between interest rate and stock-market prices, whereas Fama and Schwert 
(1977) analyze the infl uences of infl ation. Others, such as Fama (1981), Geske 
and Roll (1983), Solnik (1983), Keim and Stambaugh (1986), and Pindyck (1988), 
take into account the links between interest rates, infl ation, real activitiy, and 
stock-market returns.  

   5    See, for example, Bhandari and Genberg (1989), Goodwin et al. (1989), and 
Ibrahimi et al. (1995). The three papers fi nd that the stock market effects of real 
exchange rate changes are not stable over time.  

   6    There is a literature on the pricing of exchange rate risk in stock markets. Most 
often this literature indicates that exchange rate risk is not priced in stock-mar-
kets, although the result is controverisal; see Adler and Simon (1986), Jorion 
(1991), and Dumas and Solnik (1995).        
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   Measuring Macroeconomic Exposure: 
The Case of Volvo Cars        

Chapter 5

             5.1    INTRODUCTION   

 In the previous chapter we defi ned macroeconomic exposure as a group of 
coeffi cients that register the sensitivity of cash fl ows or value to either 
(a) market price variables such as exchange rates and interest rates, or 
(b) macro policy changes such as monetary and fi scal policy shifts. For risk 
management purposes we argued in favor of market price variables that 
are easily observable and of particular signifi cance to the fi rm. A major 
advantage of this view is that it captures the exposure to each individual 
variable while recognizing that they are often related. As will be shown 
below, the exposure coeffi cients jointly allow the estimation of the expo-
sure to various macroeconomic disturbances that simultaneously affect 
exchange rates, interest rates, infl ation rates, as well as fi rm-specifi c prices. 

 In this chapter we discuss how the exposure coeffi cients can be mea-
sured using the statistical method of multiple regression analysis and 
illustrate how the coeffi cients can be used.1 The basic inputs in an analysis 
of exposure to cash fl ows are time series of monthly or quarterly observa-
tions of (a) different types of cash fl ows, and (b) a group of macroeco-
nomic and fi rm-specifi c variables that are capable of explaining the 
changes in cash fl ows over time. If such time series cannot be created, then 
exposures must be measured by means of scenario analyses. 

 We emphasize here issues of implementation when using the seem-
ingly simple multiple regression method to measure exposures. Regression 
coeffi cients are exposure or sensitivity coeffi cients. They can easily be 
translated into information about required hedging operations in fi nancial 
markets or about the currency composition of liabilities. They can also be 
used as input for the determination of a pricing strategy, that is, as a rule 
for the response of price to changes in exchange rates and other variables. 
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Finally, the exposure coeffi cients can be used to separate the effects on 
fi rm performance of macroeconomic variables (i.e., beyond management 
control) from effects of changes in competitive conditions that are suscep-
tible to infl uence by management. To specify regression equations, it is 
necessary for management to think about the role of exposure 
management within the overall objective of the fi rm, and about the rele-
vant sources of information for identifying exposure that are more 
complete than conventional fi nancial accounting data. In other words, 
it is necessary to carefully consider what the exposure coeffi cients 
should show. 

 Regression coeffi cients as exposure measures are presented in Section 5.2. 
Possible choices and specifi cations of dependent and independent vari-
ables are discussed and put into the context of the fi rm’s objective in 
Sections 5.3 and 5.4. A case study of Volvo Cars is presented in Section 5.5. 
Regression results, interpretations and the practical uses of coeffi cients are 
discussed and illustrated in Section 5.6, where we show how the coeffi -
cients can be used to analyze macroeconomic scenarios and also the cash 
fl ow effects of infl ation under different exchange rate systems. We also 
consider capital gains and losses on long-term liabilities in different cur-
rency denominations in the picture of exposure. In Section 5.7 we show 
how Volvo Cars’ cash fl ows might have developed over time had the 
fi rm used estimated coeffi cients for forward-looking risk management. 
Section 5.8 provides concluding remarks.  

     5.2    EXPOSURE COEFFICIENTS   

 Regression analysis of time series data for cash fl ows in any domestic cur-
rency on exchange rates, interest rates, infl ation, and other macroeconomic 
variables, as well as on fi rm- or industry-specifi c variables, enables 
management to identify the exposure coeffi cients in an equation of the 
following type: 
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   where 

  CF t  
SEK  = nominal cash fl ows during period t in SEK 

  P t  
SEK  = price level in Sweden in period t 

 (SEK/FC) t – i  =  vector of exchange rates in period t – i 
       (period averages) 

  V t – i  =  vector of other macroeconomic variables in period t – i 
       (period averages) 

  Z t – i  = vector of fi rm- and industry-specifi c disturbances 
  A 1 , A m  =  vectors of coeffi cients as measures of exchange rate 

       and other macroeconomic exposures 
  A z  = vector of coeffi cients for variables in Z 
   ε  t  = error term   

 Any delayed effects of change in exchange rates and other variables can be 
discovered by using lagged independent variables. If there are no lags,  i  is 
zero in Equation 12. The exact specifi cation of Equation 12 depends upon 
econometric considerations, the fi rm’s exposure, management objectives 
and the observability of macroeconomic disturbances at the time manage-
ment’s decisions are made with respect to, for example, hedging. These 
issues are discussed in Section 5.3. 

 It is important for management to understand exactly how exposure coef-
fi cients are interpreted. The way the equation above is written, any  A    1    coef-
fi cient tells the analyst about the change in a period’s cash fl ows in real SEK 
when there is a one unit (SEK 1) change in the price of a foreign currency 
(FC) from one period to another, while other variables in the equation remain 
constant. Considering that we later in this chapter will be using a Swedish 
company as case company, we use SEK as domestic currency (DC). 

 Regressions on exchange rates alone do not take into account the fact 
that the several macroeconomic price variables to which a fi rm is exposed 
are often correlated when they adjust simultaneously to macroeconomic 
shocks. If two variables are highly correlated, then multicollinearity arises 
and, in extreme cases, none of the coeffi cients can be identifi ed. In sum, 
the two variables compete in expressing the same information. A further 
elaboration would be, for example, if the local currency always appreci-
ated when the interest rate rose; then either the exchange rate or the inter-
est rate coeffi cient should be included in the estimation procedure. One 
variable is also suffi cient for risk management in this case because hedging 
exchange rate risk would be the same as hedging interest rate risk.  

     5.3    THE CHOICE OF DEPENDENT VARIABLE   

      The objective of the fi rm   

 Cash fl ows, economic value, and book value are among the possible depen-
dent variables in a regression on macroeconomic variables. The choice of 
which to use depends on the fi rm’s overall objective and sub-objective for 
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exposure management. This choice was discussed in Chapter   2  , and we 
return to it in Chapter   8  . 

 It suffi ces to note that management’s choice must depend upon the suc-
cess measure it deems most useful, its attitude toward uncertainty about 
this measure, and its preferred time horizon. Some fi rms are more concerned 
with market share or volume of output or sales simply because variability in 
these causes labor adjustment costs. It is possible that such a fi rm is risk-
neutral with respect to total cash fl ows while being willing to incur costs to 
reduce variability in employment. Exposure management for such a fi rm 
would obviously not include fi nancial hedging but would focus on pricing, 
marketing, or geographical sales strategies. The time horizon of exposure 
management would be refl ected in the frequency of observations. We return 
to this issue when discussing independent variables.  

      Adjustability of investments, cash fl ows, and budget periods   

 A fi rm’s concern for risk management begins at the investment stage. If a 
planned investment has not been carried out, then the fi rm has “a timing 
option” that can be exercised after some resolution of uncertainty. This 
timing option is more valuable if uncertainty about important determi-
nants of performance is high. The exposure coeffi cients for such variables 
are therefore already of importance at the planning stage of an investment 
when no historical data for a project exists. It is possible, however, that the 
fi rm has experience with similar projects or that data can be obtained 
about the performance of other fi rms that have similar projects. In the 
latter case the analysis may have to be carried out with such publicly avail-
able information as stock-market values or cash fl ow estimates based on 
data in annual reports. 

 Once investment decisions are made, the fi rm is committed to generate 
cash fl ows from the investment. Still, it may be possible to vary such ele-
ments as the marketing and sales efforts among national markets, the price 
and output responses to changes in economic conditions, and/or aspects 
of the fi nancial structure (see Chapter   8  ). Market conditions force fi rms to 
specify pricing strategies. These strategies are often relatively long-term 
and costly commitments. The currency denomination and other aspects of 
long-term liabilities could similarly be costly to adjust, although the devel-
opment of swap markets has created tremendous fl exibility in the fi nan-
cial structure. The most adjustable fi nancial positions are obviously 
short-term loans and investments, and positions taken in forward, futures, 
and options markets. 

 The choice of dependent variable for which sensitivity coeffi cients are 
estimated should be based on the fi rm’s costs of adjusting positions and 
strategies. It is common in the fi nancial management literature to assume 
that the fi nancial positions are adjustable, but that the fi rm is committed 
on the commercial side to markets and suppliers, as well as to pricing 
responses to changes in economic conditions. If so, the objective is to 
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estimate the sensitivity of real commercial cash fl ows to changes in macro-
economic variables. The estimated coeffi cients can then be used to deter-
mine the more adjustable fi nancial positions that would reduce or eliminate 
the commercial exposure. 

 For the purpose of estimating commercial exposure, the specifi cation of 
the regression should be based on the fi rm’s budget periods and on its 
ability to adjust operational decisions. Even a highly fl exible fi rm would 
not be able to substantially adjust its budgets for operational expenses 
from one quarter to another in response to, for example, exchange rate 
changes. Financial positions, on the other hand, can be used to hedge 
uncertainty on a quarterly basis. In this case, the dependent variable could 
be quarterly cash fl ows. 

 For risk management purposes, it is the deviations from the budget in a 
previous quarter that are of concern, assuming that budget fi gures properly 
represent expected cash fl ows. If so, the independent variables in Equation 
12 would refer to the unanticipated part of the exchange rate, the interest 
rate, and other variables relative to anticipations included in the budget. 

 A fi rm with operations that are less fl exible may consider important 
operational decisions non-adjustable for a year and budget every quarter 
for the corresponding quarter one year into the future. To be most infor-
mative in this case, the exposure coeffi cients ( A  1  and  A  m  in Equation 12) 
could be made to refer to the sensitivity of quarterly cash fl ows with 
respect to unanticipated changes in right-hand-side variables relative to 
the budget one year earlier.  

        Levels or rates of change   

 When specifying a regression equation it is necessary to decide whether 
variables should be measured in levels or rates of change. From an infor-
mational point of view, the choice is irrelevant. Information from a regres-
sion in one dimension is easily recalculated in another dimension. Analysis 
of autocorrelation in the error term and stationarity of variables are what 
determine the appropriate dimension. (A stationary variable fl uctuates 
around a constant value.) If cash fl ows are increasing over time, then either 
the rate of change or the change may be stationary. In general, it is desir-
able to estimate exposure coeffi cients for stationary dependent and inde-
pendent variables. It may also be necessary to specify variables in log 
form, squared, or otherwise adjusted.  

      Level of aggregation and coeffi cient stability   

 It is possible to analyze exposure for either aggregated cash fl ows (for a 
whole fi rm), or for parts of cash fl ows, for example, for a product or a 
market. Regression coeffi cients should offer information for decision-mak-
ing. Therefore, the coeffi cients should be stable and not depend much on 
the period over which they are estimated. One source of instability of coef-
fi cients is possible changes in the product or in the market mix of the fi rms. 
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A large acquisition, new competitors, and the release of new products 
on the market are examples of structural changes that could infl uence 
the sensitivity coeffi cients substantially and therefore the approach to 
estimating exposures. 

 A second source of instability in coeffi cients is changes in governments’ 
policy regimes with respect to exchange rates and interest rates. If, for 
example, the price of an important currency is pegged in some years and 
fl oating during others, then the fi rm is exposed to a kind of political risk. 
The fi rm’s response to specifi c exchange rate changes, as well as the exis-
tence of links between the exchange rate and general economic conditions, 
is likely to be infl uenced by regime shifts. A 1% depreciation is likely to 
have a very different impact during a fl oating period than it would during 
a period of exchange rate realignment that followed a long period of 
pegging. Interest rate exposure may also vary over time. This implies that 
coeffi cient instability may remain even if all important determinants of 
cash fl ows are taken into account. In this case the analyst must comple-
ment exposure measures with knowledge about the sources of instability. 
It is important to remember that uncertainty about the correct exposure is 
no reason to refrain from measuring exposure. Risk management strategies 
can be adjusted depending on the degree of uncertainty about coeffi cients 
(see Chapter   6  ). 

 The analyst may face a dilemma seeking to obtain data for as long 
period as possible in order to increase the reliability of results, because the 
longer the period, the less likely it is that the structural characteristics of 
both the fi rm and the macro economy have remained unchanged. Thus, it 
is often necessary to break down cash fl ows into structurally stable parts of 
the fi rm, and to estimate regression for both subsections and subperiods. 
The estimated coeffi cients can then be aggregated using knowledge of the 
fi rm’s current structure and applied currently with consideration of 
changes in the macroeconomic policy regime.   

     5.4     THE CHOICE OF INDEPENDENT VARIABLES 
AND TIME HORIZON   

      The choice of market price variables   

 Changes in exchange rates, interest rates, and other price variables gener-
ally depend on policy or non-policy shocks in monetary conditions, fi scal 
policies, and business cycle and industry-specifi c conditions. The choice 
of independent variables depends naturally on the purpose of the exer-
cise, but there are econometric considerations as well. If the purpose is to 
explain as much variability as possible, then the analyst would want to 
use any combination of relevant  a priori  determined variables that might 
give a high explanatory value. 

 The most common purpose for running a regression analysis is to iden-
tify exposure coeffi cients for a group of variables so that management can 
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observe and use them as inputs for various decisions. As noted, exchange 
rates, interest rates, and other price variables are easily observable. 
Considering theories of exchange rate and interest rate determination, 
exchange rates, domestic and foreign interest rates, and domestic and 
foreign price levels seem  a priori  to be the most important price variables. 

 It is also necessary to consider variables capturing industry- and fi rm-
specifi c conditions in markets in the group  X  t  in Equation 12. Such condi-
tions may be correlated with macroeconomic variables and lead the 
analyst to misjudge the impact of macro shocks, as well as of fi rm- and 
industry-specifi c shocks. 

 Some easily observable measures of industry- and fi rm-specifi c condi-
tions are relative product prices. These are likely to depend both on macro-
economic conditions and on market conditions that affect output. In 
combination with macroeconomic variables, the coeffi cients for fi rm- and 
industry-specifi c conditions allow the analyst to evaluate management’s 
ability to adjust to industry- and fi rm-specifi c conditions without contam-
ination from macroeconomic conditions.  

      The role of lags   

 It was noted above that if the fi rm is not able to adjust its commercial 
operations to changes in macroeconomic conditions within, for example, 
a year, then the exposure can be measured as changes in cash fl ows over 
one year in response to changes in exchange rates over the same period. 
The same information can be obtained if variables are specifi ed over 
shorter time periods and lags of independent variables are included. For 
example, half-yearly cash fl ows can be specifi ed as depending on macro-
economic variables in the same and in the previous half year (this is shown 
in Box   6.3  ). With this specifi cation the sensitivity of cash fl ows in the cur-
rent period to macro variables in the current and the previous periods is 
obtained. This information enables management to hedge exposure every 
six months with a one-year time horizon. 

 Lagged independent variables can be introduced to capture expecta-
tions as well. If the regression equation is specifi ed as in Equation 12 with-
out a distinction being made between anticipated and unanticipated 
changes, then lagged independent variables could be introduced to cap-
ture expectations. Expectations about, for example, infl ation in a period 
are then assumed to be dependent on infl ation in the previous periods. 
Lacking direct observations of expectations, this assumption is often both 
reasonable and practicable.   

     5.5    VOLVO CARS   

 In 1927—the year when Ford ceased production of the T-model after sell-
ing 15 million cars—the fi rst Volvo car left the factory in Gothenburg 
(Volvo is Latin for “I roll”). Assar Gabrielsson, a former director of SKF, 
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the Swedish ball and roller bearing multinational, was the force behind 
the creation of Volvo. SKF provided fi nancial support for Assar 
Gabrielsson’s venture. 

 During the fi rst three years, 996 cars were produced, compared to 
around 400,000 cars per year in 1995. Initially there were two models, 
compared to nine models that year. The fi rst step towards becoming a mul-
tinational was taken in 1928 when a subsidiary was established in Finland. 
The fi rst foreign assembly plant opened in Halifax, Canada, in 1963. This 
factory was followed by an assembly plant in Gent, Belgium, in 1965, and 
a small plant in Malaysia in 1968. In 1972, Volvo acquired 33% of the fail-
ing DAF’s car operations in The Netherlands. The plant in Gent was in 
1995 comparable in size to the one in Gothenburg. In The Netherlands, 
Volvo and Mitsubishi formed a joint venture with the Dutch government 
in 1991, NedCar, replacing Volvo’s subsidiary in the country. 

 The American market was approached in 1955 with the PV444, and in 
1973 the United States became the largest market for Volvo Cars. Volvo 
was the fourth largest imported brand at the time. 

 Volvo’s niche as a prestige family car characterized by high safety stan-
dards is well established. The cars and the company have received many 
international awards for safety features and safety work. The cars were the 
fi rst on the market with three point safety belts as standard equipment. 

 Until the 1970s, Volvo focused on cars, trucks, and buses. After starting 
truck production in 1928, the production of trucks and buses actually 
exceeded the production of cars during the fi rst decades. In the 1970s and 
the 1980s, the company gradually developed into a conglomerate incorpo-
rating pharmaceuticals, airplane engines, sports equipment, food products 
and fi nancial services. 

 After an aborted alliance and an attempted merger with Renault, the 
strategy was reassessed in 1993. The planned merger was rejected by the 
shareholders with the result that the leadership of the company was 
changed. A divestment process was initiated and by 1996 Volvo was again 
focusing on transport equipment. 

 With its high dependence on export, an important question for Volvo 
on the “agenda year 2000” was the location of production sites. An assem-
bly plant in the United States was seriously considered. If that became a 
reality, Volvo would follow major competitors like BMW and Mercedes. 
For Volvo, it was the second time that assembly in the U.S.A was 
considered. 

 Volvo faced problems similar to those of SAAB, the other Swedish pro-
ducer of prestige cars. Although Volvo is larger than SAAB, there were 
doubts that Volvo would be able to manage the larger development costs 
for new models on its own. SAAB’s solution was to become a part of 
General Motors, who purchased 50% of SAAB’s car division in 1990 and 
later the remaining 50%. Volvo’s strategy was to develop alliances like the 
one with Mitsubishi in the Dutch joint venture. However, in 1999, Volvo 
Cars was acquired by Ford. 
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 1989, the last year of our data period, one-third of the employees of AB 
Volvo were involved in car production within the separate subsidiary, 
Volvo Cars. Total car production in 1989 was 410,000 cars of which 180,000 
were produced in Sweden, 91,000 in Belgium, 115,000 in The Netherlands, 
and 14,000 elsewhere. 

 The distribution of sales (number of cars) in 1989 was the following: 

 Sweden  66,600 
 North America  108,900 
 Great Britain  81,700 
 Rest of Europe  76,200 
 Other markets  97,000 

 On the input side, Germany and the countries with major production 
units dominated as suppliers. 

 As noted, the company competes mainly in the market for relatively 
prestigious and expensive cars, comparable in price to the low end of 
BMW and Mercedes. Major competitors during the 1980s were the above-
mentioned cars, as well as Audi from Germany, and the high end of 
Japanese and American cars. During the fi rst years of the 1990s the 
Japanese added models and production capacity in the fi rm’s range. This 
shift in the competitive situation, as well as the fact that in the 1990s both 
BMW and Mercedes outlocated production to the United States, may 
probably have infl uenced exposure coeffi cients from that decade on. 

Initially , we obtained cash fl ow data from Volvo Cars from the middle 
of 1981 through 1989. Annual reports do not provide suffi cient informa-
tion for exposure analysis, as we will see in Chapter   11  . Although the 
parent fi rm of the car manufacturer went through some structural changes 
during the period, the geographical structure of car production and sales 
remained largely unchanged. A new model was introduced during the 
period we analyze but according to our analysis it did not represent a 
substantial change in the fi rm’s product strategy. Pricing policies did not 
undergo major revisions according to company spokesmen. The pricing 
strategy was described as “what the market can bear.” This implies that 
prices respond to exchange rate and interest rate changes which infl uence 
the competitive position. 

 We also obtained data for sales revenues for the period 1990–1992. 
These data were used to conduct an out-of-sample evaluation of regres-
sion results for the period 1981–1989. 

 Figures   5.1–5.3   show quarterly data (1981–1989) for the percentage 
change in the car manufacturer’s cash fl ows of different kinds relative to 
the previous quarter. The cash fl ow data in local currency (SEK) were 
defl ated to obtain changes in real (infl ation adjusted, or constant SEK) 
cash fl ow. 

 Total cash fl ows in Figure   5.1   include commercial and fi nancial fl ows 
before tax, while Figure   5.2   shows commercial fl ows before tax. Sales rev-
enues or gross commercial cash fl ows are shown in Figure   5.3  . 
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 The data have been obtained from the manufacturer and represent 
management’s cash fl ow data rather than fl ows approximated from 
income statements. Commercial fl ows are defi ned as operating revenues 
from sales of cars minus costs before forward contracts are entered. 
Depreciation is not included. Financial fl ows include interest payments 
and new borrowing minus repayments of loans. Exchange rate gains and 
losses appear only if they are realized. 

  Figure 5.2    Volvo Cars: Commercial cash fl ows (percentage change from preceding 
three months). 
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  Figure 5.3    Volvo Cars: Sales revenues (percentage change from preceding three 
months). 
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  Figure 5.1    Volvo Cars: Total cash fl ows (percentage change from preceding three 
months). 
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 Ideally, we would have liked to know cash fl ows at an unchanged 
fi nancial structure. Capital gains and losses on long-term liabilities due to 
exchange rate changes, interest rate changes, and infl ation in every period 
should be considered, because a fi rm may hedge commercial cash fl ow 
exposure with long-term liabilities in different currencies. In the annual 
report, data on the currency composition of long-term debt are reported. 
We use this information below to complement the cash fl ow data in order 
to evaluate the extent to which capital gains and losses on long-term debt 
contribute to the hedging of exposure of commercial cash fl ows. 

 The reason for analyzing the exposures of cash fl ows with different 
coverage is to compare exposure coeffi cients for commercial and total 
cash fl ows. It is thereby possible to assess whether or not short-term fi nan-
cial positions contribute to a reduction in the sensitivity of total cash fl ows 
to exchange rate changes. Volvo’s management claimed they generally 
hedged commercial exposure by taking one-year forward positions in 
amounts equal to expected sales revenues in the United States. 

 Figures   5.1–5.3   show that quarterly fl uctuations in cash fl ows were 
quite substantial and that a seasonal component could be detected. The 
similarity of the patterns indicates that fl uctuations in sales revenues were 
a major source of fl uctuation in commercial and total cash fl ows. 

 In Table   5.1   we present results for regressions with the different cash 
fl ow variables as dependent variables. Sensitivity coeffi cients for sales are, 
as noted, of particular interest for the fi rm that seeks to reduce uncertainty 
about sales volume. The independent variables in the regressions on quar-
terly cash fl ows are macroeconomic price variables and industry-specifi c 
prices in the same quarter. The distinction between anticipated and unan-
ticipated changes is not made. The main reason is that the car manufac-
turer could not deliver data for budgeted cash fl ows at anticipated 
exchange rates, interest rates, infl ation, and so forth. It is likely that the 
difference between anticipated and unanticipated exchange rate and inter-
est rate changes over quarters is negligible. 

 In all regressions the dependent as well as the independent variables 
are measured as percentage rates of change from the preceding quarter. As 
Table   5.1   shows, we focus on market price variables: exchange rates, inter-
est rates, and price levels in the home country, the United States, Germany, 
and Japan. The United States was the largest market, while Japan’s role 
was as the home country for competitors. Germany had a mixed role. 
Germany itself was a small market for the corporation but countries with 
currencies pegged to the DEM at that time were not unimportant. Germany  
was also a major supplier of inputs, and the home country of major com-
petitors. The relevant independent variables have been identifi ed by fi rst 
fi nding the answers to the following questions:  

   (a)    Where do Volvo Cars produce?  
   (b)    Which are Volvo Cars’ major competitors and where do they 

produce?  



   Table 5.1    Sensitivity coeffi cients for Volvo Cars, model 1. Percentage change in cash fl ows in response to a 1% change in macroeconomic 
variable.   a     

 (1) 
Nominal total 

cash fl ows 

 (2) 
Nominal 

commercial 
cash fl ows 

 (3) 
Nominal 

sales 
revenues 

 (4) 
Real 

total cash  
fl ows 

 (5) 
Real 

commercial 
cash fl ows 

 (6) 
Real sales 
revenues 

 Home country real effective exchange rate (FC/SEK)  –5.2  –6.2  –2.5  –4.6  –5.6  –2.0 

 German real effective exchange rate 

 US real effective exchange rate 

 Swedish nominal effective exchange rate 

 Exchange rate SEK/DEM 

 Exchange rate SEK/USD 

 Exchange rate SEK/JPY 

 Swedish short-term interest rate (3 months)  –0.3  –0.3  –0.1  –0.3  –0.1  –0.1 

 Swedish long-term interest rate (5 years)   0.2   0.2 

 World short-term interest rate (basket) 

 World long-term interest rate (basket) 

 Real oil price development 

 Real prices of non-energy commodities 

 Consumer prices in Sweden (infl ation) 

 Consumer prices in the United States (infl ation) 

continued



Table 5.1    continued

 (1) 
Nominal total 

cash fl ows 

 (2) 
Nominal 

commercial 
cash fl ows 

 (3) 
Nominal 

sales 
revenues 

 (4) 
Real 

total cash  
fl ows 

 (5) 
Real 

commercial 
cash fl ows 

 (6) 
Real sales 
revenues 

 Consumer prices in Germany (infl ation) 

 World consumer prices (infl ation/basket) 

 Producer prices in Sweden 

 Producer prices in the United States 

 Producer prices in Germany  23.5  26.7  5.9  22.0  25.3  4.7 

 Industry-relative prices 

 Adj.  R  2  (incl. seasonal dummies)  0.83  0.87  0.90  1.90  0.84  0.87 

 D.W.  1.76  1.56  1.46  1.77  1.57  2.53 

  a  Coeffi cients in bold indicate that the hypothesis that the coeffi cient is equal to zero can be rejected at the 5% level (one-sided test). 
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   (c)    From where do Volvo Cars buy inputs?  
   (d)    From where do Volvo Cars’ competitors buy inputs?  
   (e)    Which are Volvo Cars’ major geographical markets?     

 For fi nancial cash fl ows we also ask: Which are the major currencies among 
Volvo’s fi nancial positions? 

 All data for exchange rates, interest rates, and price levels are quarterly 
averages obtained from International Financial Statistics. 

 In addition to the macroeconomic price variables, a few industry-
specifi c relative price variables are introduced, as shown in Table   5.1  , in 
order to distinguish between industry shocks and macroeconomic distur-
bances to the extent they are correlated. The oil price variable is measured 
as the percentage rate of change of the real USD price of Brent quality oil. 
The raw material price is the percentage rate of change in real USD terms of 
an international index for non-energy raw materials. Finally, the industry-
relative price is the percentage rate of change of a producer price index for 
the engineering sectors of the manufacturing industry in Sweden relative 
to the Swedish consumer price index.  

     5.6     RESULTS, INTERPRETATIONS, 
AND THE USE OF COEFFICIENTS   

    Explanatory factors   

 Regression results for cash fl ow data are presented in Tables   5.1   and   5.2  . 
As a result of high correlation among the exchange rates, as well as among 
other variables, a step-wise regression approach is used to determine 
which exchange rate(s) capture exchange rate effects to the greatest extent. 
The same reasoning applies to interest and infl ation rates. We present in 
Table   5.1   the best regressions in terms of explanatory value (adjusted  R  2 ) 
for each of the six different specifi cations of the dependent cash fl ow vari-
able. In Table   5.2  , the best regressions when the effective exchange rate is 
excluded are presented in order to show which bilateral exchange rate is 
most signifi cant for the company. Lagged variables are not included 
because they did not add explanatory value. 

 Before turning to the interpretation of the results it can be noted that 
seasonal fl uctuations explain a large part of fl uctuations in cash fl ows. For 
example, 25% of fl uctuations in commercial cash fl ows are explained by 
seasonal factors. A strong upturn can be identifi ed for the fourth quarter 
following from the sales start of the annually modifi ed model. The sea-
sonal component weighs even more heavily in sales revenues. The adjusted 
 R  2 s between 0.8 and 0.9 indicate that macroeconomic factors were impor-
tant for all defi nitions of cash fl ows, while oil prices and an industry-relative 
price seemed unimportant for Volvo Cars, although the last result may 
have been caused by relatively small fl uctuations in the price. 

 The exposure coeffi cients for total cash fl ows and for commercial 
cash fl ows are substantially larger than the coeffi cients for sales revenue. 
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This result is easily explained by sales revenues being a larger gross fi gure, 
while the other cash fl ows are net fi gures and closer to zero. A certain 
change in sales revenues has a much larger effect on the rate of change in 
sales minus expenses than it does on sales alone.   2    

 Are the signs and the sizes of coeffi cients realistic? A real appreciation 
of the SEK has a negative effect on cash fl ows. The same is true for an 
increase in the local interest rate. These results correspond to intuition. 
A similarly intuitively reasonable result is that an increase in German pro-
ducer prices at a constant exchange rate and interest rate leads to an 
increase in the cash fl ows of Volvo Cars. Thus, competitors in Germany 
seemed to suffer from such infl ation. To the extent that inputs were pur-
chased in Germany, costs increased for Volvo when German producer 
prices increased. Clearly the competitive effect of changes in German 
prices dominated. The home country price level did not explicitly enter 
into any regression. It entered through the real effective exchange rate in 
Table   5.1  , however, because a 1% rise in the home price level at a fi xed 
nominal exchange rate amounts to a 1% real appreciation. 

 The magnitudes of the coeffi cients in the table are large in some cases. 
A 1% appreciation of the effective exchange rate with other (included) 
variables constant caused a 2.0% fall in real sales revenues. Thus, the 
demand elasticity with respect to price was high but not unrealistic. An 
appreciation relative to the DEM (now euro) caused a 2.4% decline in real 

   Table 5.2    Sensitivity coeffi cients for Volvo Cars, model 2; no effective exchange 
rates.   a     

 (1) 
Nominal 
total cash 

fl ows 

 (2) 
Nominal 
commer-
cial cash 

fl ows 

 (3) 
Nominal 

sales 
revenues 

 (4) 
Real 
total 
cash 
fl ows 

 (5) 
Real 

commer-
cial cash 

fl ows 

 (6) 
Real 
sales 

revenues 

 Exchange rate 
SEK/DEM 

  5.2   6.0   2.7   4.7   5.5   2.4 

 Swedish 
short-term 
interest rate 
(three 
months) 

 – 0.4  – 0.2  – 0.4  – 0.1 

 Producer prices 
in Germany 

 28.2  32.0   8.4   26.3  30.1   6.9 

 Adj.  R   2   (incl.
seasonal 
dummies) 

   0.85    0.85    0.95    0.83    0.83    0.92 

 D.W.    1.63    1.29    2.01    1.65   1.30    2.10 

  a  See footnote to Table   5.1   .
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sales revenues according to Table   5.2  . The SEK/DEM exchange rate cap-
tured the effects of exchange rate changes relative to other countries as 
well, because the correlations among different exchange rates were sub-
stantial. In published statements Volvo claimed that an appreciation of the 
German mark hurt the fi rm. The above results indicate the opposite. The 
declining competitiveness relative to German competitors as a result of a 
real appreciation of the SEK relative to the DEM (now euro) shows up in 
the coeffi cient for the exchange rate, as well as in the coeffi cient for German 
producer prices. Real sales revenues increased by 4.7% (6.9% in Table   5.2  ) 
when the German producer prices increased by 1%. In comparison with the 
exchange rate effects, the German infl ation effect may be considered large. 
However, infl ation rates in Germany, the United States, and Japan were 
highly correlated. Therefore, German producer prices stood as a proxy for 
cost increases in several countries with competing car manufacturers. 

 Coeffi cients for interest rates were not consistently signifi cant across 
different specifi cations of the cash fl ows. It makes little difference whether 
nominal or real values were used, however. The largest negative effect of 
an increase in interest rates appeared for total cash fl ows, presumably 
because interest-rate-sensitive fi nancial fl ows were included. A 1% increase 
in the Swedish interest rate from, for example, 10% to 10.1% reduced total 
cash fl ows by 0.3% according to Table   5.1  . The coeffi cient in the sales revenue 
regression indicated that sales revenues fall by 0.1% when the interest rate 
increased. This result indicates that Volvo should have considered the effects 
on commercial operations when interest rate exposures were estimated. 

 Interest rates across countries are naturally highly correlated. Never-
theless, both the home country and the world interest rates contribute to the 
explanatory value in the regressions for commercial cash fl ows, but both are 
statistically insignifi cant. The estimated coeffi cients are therefore not cer-
tain, but they are nevertheless estimates of interest rate exposures. Using 
the coeffi cients as a basis for analysis, the effect of a simultaneous increase 
in both interest rates is –0.1% in Table   5.1   and zero in Table   5.2  . The world 
interest rate appears with a positive sign in Table   5.1  . This result is not as 
strange as it may seem, because the interest rate captures cash fl ow effects 
of a variety of disturbances infl uencing the interest rate. For example, an 
increase in the general level of business activity tends to cause an increase 
in the interest rate and in the volume of sales simultaneously.  

    Sensitivity to macroeconomic shocks   

 Most macroeconomic shocks affect more than one of the price variables in 
the regressions simultaneously. If the fi rm’s macroeconomic forecasting 
and risk analysis focuses on sources of changes in interest rates, exchange 
rates, and so on, rather than on market price variables, then the regression 
result can be used to calculate the fi rm’s exposure to various macroeco-
nomic scenarios infl uencing several market price variables simultane-
ously. To illustrate this in a simple example, assume that there is an increase 
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in the level of economic activity in the world outside Europe, and, as a 
consequence, the world interest rate increases by one percentage point 
from 10% to 11%. The home country interest rate rises by the same amount 
because of assumed fi nancial market linkages. Assume also that world cur-
rencies appreciate relative to the SEK by 2%. The cash fl ow effects of this 
scenario can be estimated as in Table   5.3   based on coeffi cients in Table   5.1  . 

 As already noted, the two interest rate effects offset each other for com-
mercial cash fl ows but not for total cash fl ows, while exchange rate and 
interest rate effects offset each other for total cash fl ows and sales revenues 
but not for commercial cash fl ows. Although the coeffi cients in Table   5.2   
are different, the pattern is similar if they are used to estimate the cash 
fl ow effects of the composite disturbance.  

      Exposure under pegged versus fl exible exchange rates   

 Under fl exible rates, macroeconomic shocks are likely to infl uence all the price 
variables simultaneously. Under pegged rates, the timing of exchange rate 
changes is often politically determined.Therefore one can talk about a well-
defi ned exchange rate exposure under pegged rates, at least in the short run. 

 Another aspect of pegged exchange rates is that an infl ation differential 
relative to trading partners at a pegged exchange rate accumulates over 
time with an increasingly appreciated real exchange rate. Table   5.4   shows 
how serious infl ation exposure can be for the fi rm when the exchange rate 
remains pegged. The fi gures for commercial cash fl ow effects are obtained 
by applying the real exchange rate coeffi cient in Table   5.1   in each quarter, 
taking into account that the real appreciation accumulates over time as 
infl ation progresses. In Table   5.4   it is also assumed that the interest rate 
increases by the same magnitude as the rate of infl ation. It is possible that 
the interest rate could increase further over time, because devaluation 
expectations become more widespread and stronger when the real appre-
ciation accumulates. In this case the interest rate effect would grow over 
time, until the central bank is compelled to realign the exchange rate.  

   Table 5.3  A scenario: percentage cash fl ow effects of an increase in world 
economic activity hypothetically refl ected in simultaneous 10% increases in the 
world and the Swedish interest rates, and a 2% depreciation of the SEK (based 
on coeffi cients in Table   5.1  ).  

 Effect on 
total real 

cash fl ows 

 Effect on real 
commercial 
cash fl ows 

 Effect on sales 
revenues 

 Effective exchange rate    9.2   11.2    4.0 

 Swedish interest rate  – 3.0  – 1.0  – 1.0 

 World interest rate    2.0 

 Total effect    6.2   12.2    3.0 
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        What has fi nancial exposure management achieved?   

 By comparing sensitivity coeffi cients for total and commercial cash fl ows, 
it is possible to evaluate whether fi nancial positions create a hedge against 
exposure of commercial fl ows. Comparing coeffi cients for the effective 
exchange rate across different cash fl ows, it is clear that the fi nancial cash 
fl ow effects in the same quarter did not balance out commercial cash fl ow 
effects in our case. 

 Representatives of Volvo Cars emphasized publicly the fi rm’s exposure 
to the SEK/USD rate. The dollar value of expected sales in one year was 
regularly sold in the one-year forward market. One reason why this strat-
egy may have failed to reduce exposure is that it did not take into account 
that the sales volume was infl uenced by exchange rate changes. Another 
reason could be that the DEM (now euro) was a more important currency 
than the dollar. Our results indicate that the SEK/DEM rate was very 
important, as shown in Table   5.2  . The strong effect on cash fl ows of changes 
in the German producer price index was a strong indication of a competi-
tive real exchange rate exposure. 

 An additional observation is that none of our relative prices for oil, raw 
material, and car prices had a signifi cant impact on cash fl ows. It seems 
that fl uctuations in cash fl ows were dominated by macroeconomic and 
seasonal factors.  

      Financial structure as a hedge against 
macroeconomic exposure   

 Many fi rms use their long-term liabilities to hedge exchange rate 
exposures. It is by no means obvious, however, that simple matching of 
currency denominations of liabilities with assets committed to sales in 

   Table 5.4    Domestic infl ation with a pegged exchange rate: Negative effects on 
real commercial cash fl ows of a 1% increase in the infl ation rate relative to the 
world rate accompanied by a one percentage point (10%) permanent increase in 
the domestic interest rate  .

 First 
quarter 

 Second 
quarter 

 Third 
quarter 

 Fourth 
quarter 

 Fifth 
quarter 

 Sixth 
quarter 

 Real appreciation effect  12.3   a     24.6   b     36.9  49.3  61.5  73.7 

 Swedish interest rate 
effect 

 8.8   c     8.8  8.8  8.8  8.8  8.8 

 Total negative  21.1  33.4  45.7  58.1  70.3  82.5 

  a   One-quarter of coeffi cient (–5.6) in Table 5.1 times average real commercial cash fl ows (880) 
divided by 100. 

  b   One-half of coeffi cient (–5.6) in Table 5.1 times average real commercial cash fl ows (880) 
divided by 100. 

  c   Coeffi cient for interest rate  (–0.1) in Table 5.1 times average real commercial cash fl ows (880) 
divided by 100. 
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different currencies provides a hedge. There are three dimensions to the 
exposure implications of long-term debt contracts. First, capital gains and 
losses on foreign currency loans may offset realized cash fl ow losses and 
gains owing to exchange rate changes. Second, the fi rm can choose either 
fi xed or fl exible interest rate loans to enhance or dampen interest rate 
exposure on commercial cash fl ows. Third, unanticipated infl ation causes 
real capital gains on fi xed interest debt contracts. 

 The annual report of Volvo Cars provided some information about the cur-
rency denomination of long-term debt. Disregarding that an unknown share 
of the loans had been swapped from one currency to another, we calculate the 
capital loss that occured as a result of a 1% depreciation of the SEK. Table   5.5   
contains this information and compares the capital loss with the cash fl ow 
gains from the same depreciation using the coeffi cients in Table   5.1  . 

 Table   5.5   shows that fl uctuations in quarterly commercial cash fl ows as 
a result of changes in the effective SEK rate were much larger than the 
capital gains and losses on long-term foreign currency debt. The effects on 
annual cash fl ows of exchange rate changes were obviously hedged to an 
even lesser extent. Similarly, the economic value of the fi rm was far from 
hedged because value effects were typically many times larger than quar-
terly cash fl ow effects. This exercise demonstrates the importance of decid-
ing on the target variable for exposure management and the importance of 
capital gains that may be realized in an uncertain future. 

   Table 5.5    Capital loss on long-term debt in foreign currency at the end of 1990 
from a 1% depreciation of the SEK compared to commercial cash fl ow gains.  

 SEK value of 
long-term debt in 
foreign currency 

(millions) a  

 (Loss) in SEK from 
a 1% depreciation 

of SEK 

 Real commercial cash 
fl ow gain from a 1% 
depreciation of the 

effective exchange rate 

 USD  950  (9.50) 

 BEF  866  (8.66) 

 ECU  201  (2.01) 

 ITL   30  (0.30) 

 CHF  165  (1.65) 

 AUD   22  (0.22) 

 FIM   67  (0.67) 

 Others  380  (3.80) 

 Total excl. SEK  2681  (26.81)  49.3 b  

  a   The fi rm’s annual report includes long-term debt in each currency at the end of the year. We 
assign half the long-term debt in the annual report to the subsidiary we are dealing with. 

  b   This fi gure is the coeffi cient for the exchange rate in the real commercial cash fl ow regression 
(–5.6) times the mean real commercial cash fl ows (SEK 880) times minus one divided by 100. 
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 It is also possible to analyze the total exposure to home currency infl a-
tion under the assumption that the infl ation rate and exchange rate changes 
are highly correlated. Assume, for example, that the home currency price 
level increases 1% more than anticipated, and that the SEK is devalued by 
1% simultaneously. In this case, there is no real exchange rate change and 
therefore no commercial cash fl ow effect if we rely on the regressions in 
Table   5.1  . Nevertheless, infl ation exposure is substantial. The following 
economic effects occur:  

   •    The value of the fi rm’s real assets increases by 1%, reducing the 
debt-equity ratio of the fi rm. Therefore, the fi rm can increase its 
borrowing without infl uencing the fi nancial structure of the fi rm. 
This effect of infl ation can also be thought of as a capital gain in real 
terms of fi xed nominal debt contracts. Assuming that fi xed nominal 
debt includes half of the short-term debt as well as long-term debt, 
it then amounts to about SEK 25 billion according to the annual 
report 1990. (We assume that the other half of the short-term debt is 
so short term that it can be considered indexed to infl ation.) 
Assigning one-half to the car-producing subsidiary, the relevant 
debt fi gure is SEK 12.5 billion. Then, an unanticipated infl ation of 
1% causes a real capital gain of SEK 125 million.  

   •    The home currency also depreciates by 1% causing a capital loss on 
long-term foreign currency debt, as described in Table   5.5  , amounting 
to SEK 27 million. Exchange rate gains or losses on short-term debt are 
considered incorporated in cash fl ow fi gures. In total, the exposure to 
home currency infl ation as a result of capital gains and losses is SEK 
(125 minus 27) 98 million per 1% home currency infl ation.       

     5.7     USING THE EXPOSURE COEFFICIENTS FOR 
FUTURE PERIODS   

 We also obtained sales revenue data from Volvo Cars for the period 1990–
1992, enabling us to carry out an analysis of the exposure coeffi cients and 
of a fi nancial hedging policy based on the coeffi cients after the estimation 
period. Table   5.6   shows in column 1 the percent change in nominal sales 
revenues from one quarter to another. Columns 2, 3, and 4 show the changes 
in the SEK/DEM exchange rate, the Swedish short-term interest rate and 
the German producer prices. The exposure coeffi cients for these variables 
were estimated for the period 1981–1989 and presented in Table   5.2  . 

 Column 5 shows the unanticipated exchange rate change measured by 
the actual change in column 2 minus the (average) interest rate differential 
during the previous quarter. The struggle to keep the krona pegged to the 
ECU is shown by the dramatic increase in short-term interest rates in the 
third quarter of 1992 (column 3). 

 As noted above, the regression results are derived for total changes in 
sales revenues and in macroeconomic variables. Some of these changes, 
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but not all, were unanticipated. It can be assumed that infl ation in pro-
ducer prices is reasonably well anticipated, while exchange rate and inter-
est rate changes are usually unanticipated. However, looking at the 
interest rate differentials between Sweden and Germany for the period 
1990 through 1992, it is obvious that the period is characterized by a so 
called Peso-problem.   3    The three-month Eurocurrency interest rate differ-
ential between SEK and DEM (now euro) is consistently positive, indicat-
ing that the pegged Swedish currency was expected to be devalued each 
quarter, although it remained pegged until November 1992. 

 The exposure coeffi cients in Table   5.2  , estimated for the period 1981–
1989, have been multiplied by the actual changes in the macro variables 
during the years 1990–1992, as shown in Table   5.6  .   4    Column 6 in Table   5.6   
shows the quarterly sales revenue effect caused by changes in the SEK/
DEM exchange rate, the Swedish interest rate, and the German producer 
prices. In column 7 changes in sales revenues net of changes due to macro 
variables are presented. 

 The sales revenue effects of the changes in macro variables are positive 
through the third quarter of 1991. These positive effects are explained pri-
marily by German producer price infl ation (column 4). The changes in 
sales revenues net of changes caused by macro variables in column (7) are, 
with the exception of two quarters, negative in 1990 and 1991. In 1992 the 
sales revenues increased rapidly. This shift can probably be explained by 
the introduction of the new 850 model late in 1991. 

 The last two periods of 1991 are interesting, because Swedish interest 
rates increased dramatically during the third quarter. In order to defend 
the krona, the overnight interest rate was raised to 500% for nearly a two 
week period. In the fourth quarter, the defense of the krona was given up. 
Instead the currency depreciated sharply. Column 6 shows the negative 
effect on sales revenues of the interest rate increase in the third quarter 
and the positive effect of the depreciation in the fourth quarter. If Volvo 
had hedged against effects of these changes, which presumably were 
unanticipated, cash fl ows in column 7 would have been smoothed during 
this very turbulent period. 

 What would have happened to sales had Volvo hedged against unan-
ticipated changes in exchange rates and interest rates using the exposure 
coeffi cients for sales revenues in Table   5.2   to determine the size of the 
hedge contracts? We answer this question in columns 8 and 9. Column 8 
shows the sales revenue effects of unanticipated changes in exchange rates 
(column 5) and interest rates (column 3). Forward foreign exchange and 
interest rate contracts could have been used to obtain cash fl ow gains 
(losses) equal to the cash fl ow losses (gains) in column 8. 

 Column 8 reveals the Peso-problem once again. Forward hedge con-
tracts based on the exposure coeffi cients would have been consistently 
profi table during the out-of-sample period. The hedge contracts would 
have been profi table even during the last two turbulent quarters. During 
the third quarter the interest rate forward contract would have offset sales 



   Table 5.6    Out-of-sample analysis of nominal sales revenues.  

  (1) 
Nominal 

sales 
revenues 

(Change %) 

  (2) 
SEK/DEM 
(Change %) 

  (3) 
Swedish 
interest 

rate 
(Change %) 

  (4) 
German 
producer 

prices 
(Change %) 

  (5) 
Unanticipated 

change in 
SEK/DEM 

(%) 

  (6) 
Sales rev. effect 

of macro 
variables using 

Table   5.2 
coeffi cients and 
columns (2), (3), 
(4) (change %) 

  ( 7) 
(1) – (6) 

Sales 
revenue 

net of 
effects of 

macro 
variables 

  (8) 
Sales rev. 
effect of 

unanticipated 
exchange and 
interest rate 

changes using 
columns (3), (5) 

  (9) 
(1) – (8) 

Cash fl ow 
change after 

hedging 
exchange rate 
and interest 

rate risk 

 1990     

 Q1     

 Q2  –3.5  –0.5 – 7.4  1.7  –5.4  14.4  –17.9  –13.1  9.6 

 Q3  –16.5  –0.8  –5.5  2.0  –5.3  15.7  –32.2  –13.2  3.3 

 Q4  55.0  2.8  18.1  2.3  –1.2  23.3  31.7  –6.8  61.8 

 1991 

 Q1  –11.0  0.8  –14.4  1.7  –5.3  19.3  –30.3  –11.4  0.4 

 Q2  15.2  –3.2  –10.0  0.8  –6.4  0.1  15.1  –15.3  30.5 

 Q3  –23.1  1.0  –10.7  1.1  –2.2  14.0  –37.1  –3.8  –19.3 

 Q4  –11.0  0.7  18.0  0.1  –0.8  –0.9  –10.1  –5.8  –5.2 

 1992 

 Q1  55.8  –0.6  1.5  0.1  –3.2  –1.6  57.4  –9.4  65.2 

 Q2  9.4  –0.5  –4.4  0.7  –2.8  5.4  4.0  –6.7  16.1 

 Q3  –27.4  1.2  200.0  0.1  0.6  –36.0  8.6  –41.6  14.2 

 Q4  49.0  9.9  –62.2  –0.4  –18.0  36.0  13.0  –36.2  85.2 
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revenue losses caused by the increase in the interest rate while the foreign 
exchange forward contract would have been profi table because it hedged 
against an unanticipated appreciation or a smaller depreciation than the 
interest rate differential in the previous quarter. In the fourth quarter, 
when the depreciation occurred, the hedge contracts were profi table as 
well, because the extreme interest differential in the third quarter once 
again overestimated the actual depreciation of the Swedish krona. The 
large profi ts from hedging operations are not common under fl oating 
rates. The profi tability of the hedging contracts for such a long period is 
due to the strong “leaning against the wind” behavior of the Swedish 
central bank and the extreme measures it took to defend the currency. 

 There are two results indicating that cash fl ow volatility could have 
been reduced by hedging macroeconomic exposures. First, column 7, in 
comparison with column 1, shows that the sales revenues, net of effects of 
macro variables, declined almost quarter by quarter before a new model 
was introduced. Second, the effects on cash fl ows of the turbulence during 
the second half of 1992 are evident in the same column. 

 It must be noted that evaluating a hedging policy such as the one 
described here by looking at the variability of cash fl ows before and after 
hedging is not always appropriate. If a hedge has a three-month time hori-
zon, then it can reduce uncertainty about the outcome in three months. It 
cannot be expected to decrease the variance over longer periods because 
three-month forward rates tend to fl uctuate with the spot rate. 

 Finally, for the outside stakeholder to assess the prospects of Volvo, 
considerably more information is needed as compared with the standard 
of the early 2000s (see Chapter   11  ).  

     5.8    CONCLUDING REMARKS ON THE CASE OF VOLVO CARS   

 A method for estimating cash fl ow exposure to macroeconomic variables 
has been illustrated using actual data from Volvo Cars. We have empha-
sized the importance of thinking about the objective of exposure manage-
ment in order to estimate relevant exposure measures before deciding on 
the currency denomination of long-term debt and before entering hedge 
contracts in fi nancial markets. It must be remembered that entering fi nan-
cial contracts to hedge exposure that lacks economic relevance amounts to   
creating economic exposure. 

 The exposure coeffi cients for exchange rates, interest rates, and price 
levels can be used to derive hedge positions using currency denomina-
tion, maturity structure, and degree of indexation of long-term debt, as 
well as short-term fi nancial instruments sensitive to the same variables. 
The coeffi cients are also useful for estimating the vulnerability to macro-
economic disturbances that managers consider particularly likely to occur 
with simultaneous effects on several macroeconomic price variables. 

 The regression method is most easily implemented when pricing, 
output, and purchasing strategies remain unchanged. If there is variability 
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in the response of prices, output, or purchases to macroeconomic events, 
then it could be impossible to obtain a suffi ciently long time series for 
regression analysis. Scenario analysis could be preferable for estimating 
exposures in such a case. Even so, the regression method provides the 
conceptual foundation for measurements of exposures. 

 In contemporary public pronouncements Volvo Cars’ exposure to the 
SEK/USD rate was emphasized, and the USD value of expected sales in 
one year was regularly sold in the one year forward market. This strategy 
did not take into account that the sales volume was infl uenced by exchange 
rate changes and that the DEM at that time could have been a more impor-
tant currency. Our results indicate that the SEK/DEM rate was very 
important for competitive reasons, possibly more important than the 
SEK/USD rate. 

 In the case of Volvo Cars, macroeconomic exposures seem to have been 
more important than exposure to industry- and fi rm-specifi c disturbances. 
In general, exposure coeffi cients could have been used to separate cash 
fl ow effects due to macroeconomic circumstances (beyond managers’ con-
trol) from cash fl ow effects caused by managers’ efforts to cope with the 
competitive environment. 

 To further illustrate the use of exposure coeffi cients, Volvo Cars’ per-
formance with respect to sales revenues for the period 1990–1992 was 
evaluated using exposure coeffi cients based on data for the period 1981–
1989. With access to the appropriate data, a similar analysis could have 
been carried out for commercial and total cash fl ows. It was shown that 
after netting out macroeconomic effects using the regression coeffi cients, 
sales revenues were found to have fallen almost continuously until a new 
model was introduced. The effects of the dramatic interest rate increases 
and the depreciation during the last half of 1992 stand out clearly. This 
analysis of Volvo Cars’ exposure using the regression coeffi cients indi-
cates that Volvo could have increased profi ts as well as reduced cash fl ow 
uncertainty during the turbulent period in 1992 by hedging. 

 If Volvo had hedged against the effects of unanticipated exchange rate 
and interest rate changes using the regression coeffi cients, the hedge con-
tracts would have been consistently profi table for three years. The reason 
is that the interest rate differential consistently overestimated the actual 
exchange rate change. Such profi tability from hedging cannot be expected 
in normal times of fl oating rates, however. 

 Finally, in order for each stakeholder to form his or her own forecast 
about the prospects of Volvo, to assess the competitiveness of the fi rm, or 
to understand the macroeconomic risks, information about (a) manage-
ment’s forecast, (b) assumptions about relevant macroeconomic variables 
included in the forecast, and (c) the sensitivity coeffi cients for these macro-
economic variables is required. We believe that annual reports in the future 
will meet these requirements better than today (see Chapter   11  ). The key 
feature of external reporting will develop from GAAP towards providing 
answers to “what if” questions.   
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      NOTES    

     1    This chapter is an adaptation of Oxelheim and Wihlborg (1995).  
   2    It is not unusual that cash fl ows on the average are close to zero. Elasticity coef-

fi cients tend toward infi nity in such a case. Variables could be expressed as 
changes rather than percent changes to solve this problem when it arises.  

   3    The Peso-problem refers to a situation wherein forecast errors in hindsight do 
not appear random but go in the same direction period after period. This situa-
tion often occurs when a central bank is “leaning against the wind,” preventing 
an exchange rate change that is considered likely to happen.  

   4    A better out-of-sample evaluation would be based on exposure coeffi cients that 
were updated quarter by quarter. Since we do not have data for all cash fl ows 
for the out-of-sample period we chose the simpler analysis presented here.        
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   Hedging Macroeconomic Exposure  

Chapter 6

            6.1    INTRODUCTION   

 In Chapter   5   it was noted that exposure coeffi cients are not measured 
without uncertainty and there is always the possibility that they do not 
apply exactly in future periods. Traditional transaction and translation 
measures may seem more exact and less uncertain. This exactness is, how-
ever, misleading because the relevance of these traditional measures is 
questionable. The exposure coeffi cients discussed above are uncertain but 
they refer to true economic concerns. Thus, uncertainty about the exact 
exposure is no reason not to employ an exposure measure of the kind we 
propose. Here we address only the issue of how hedging can be imple-
mented, while the choice of exposure to hedge, if any, is determined by 
the risk management strategy. The choice of such a strategy is discussed 
in Chapter   8  . 

 Standard methods of covering and hedging conventional transaction 
and translation exchange rate exposures are treated in sections 6.2 and 6.3; 
conventional interest rate exposures are taken up in Section 6.4. Thereafter, 
we turn to the hedging of more economically oriented measures of expo-
sure in Section 6.5. We ask how hedge contracts can be obtained from the 
measures of macroeconomic exposure discussed in previous chapters. The 
exposure coeffi cients discussed in chapters   4   and   5   provide the necessary 
information to determine the size of hedge contracts in combination with 
information about the objectives of risk management. 

 In Section 6.6 we discuss how uncertainty about exposure coeffi cients 
can be taken into account when methods and magnitudes of hedging are 
determined. Options and non-standard derivatives are discussed here. 
Section 6.7 contains a brief discussion of tax considerations when hedging. 
Concluding remarks follow in Section 6.8.       



114  Corporate Decision-Making with Macroeconomic Uncertainty

    6.2     DERIVATIVE CONTRACTS AND TRANSACTION 
EXPOSURE: AN OVERVIEW   

 Hedging and covering can be performed by choosing the currency denom-
ination of long-term debt, as well as of short-term fi nancial positions, such 
that gains and losses on these positions offset the exposure of the fi rm’s 
commercial operations. Although there is substantial fl exibility in short-
term positions, including trade credits, it is possible that the adjustability 
of these positions is insuffi cient. If so, the fi rm can turn to the markets for 
derivative contracts, which often offer fast, cheap, and liquid positions. 
Table   6.1   lists “internal” and “external” instruments for adjusting the 
foreign currency position. 

 The internal instruments involve some adjustment to business operations 
or fi nancing plans.   Limits to such adjustment force fi rms to enter contracts 
with external fi nancial institutions or fi rms. In what follows we focus on 
such contracts. For the role of invoice currency, see Box 6.1. 

 The most common derivative contract is the forward contract (see Box 
  6.2  ). Such a contract implies that the price of and the amount for delivery 
on a specifi c future date is determined today. Forward contracts are traded 
in the interbank markets in the same way as spot contracts.   1    When a fi rm 
enters a forward contract, a contract is entered with a bank. This contract 
could be of any maturity but most often contracts are for 30 days, 60 days, 
90 days, 180 days or 1 year. Even longer contracts exist, however. 

 Futures contracts are similar to forward contracts but they are traded 
on exchanges. One contract refers to a specifi c amount of one currency to 
be delivered on one of only a few dates in a year. Futures contracts are 
therefore less fl exible in amount and maturity. Furthermore, the buyer of 
a futures contract must deposit a certain share of the contract with the 
exchange and add to the deposit if the value of the contract falls (marking 
to market). 

 A more important hedging instrument is the foreign currency option. 
Markets for options (the right to buy or sell a currency at a specifi c price 
on a specifi c date) in a number of currencies and maturities have devel-
oped. With respect to transaction exposure, an option functions as an 
insurance against unfavorable price movements as opposed to a forward 
or futures contract where the fi rm loses the opportunity to take advantage 
of favorable price movements. For example, if a fi rm buys a 30-day (call) 
option to buy pounds at a “striking price” of USD 1.50, then if the pound 
reaches USD 1.51, the fi rm exercises its option and sells the pound in the 
spot market with a one cent profi t on the contract. On the other hand, if 
the price reaches only USD 1.49 the fi rm does not exercise its option. 

 An American importer that must buy and deliver one pound in 30 days 
could make sure that the price of this pound will not exceed USD 1.50. If 
it reaches USD 1.51 the option is obviously exercised, while if it reaches 
only USD 1.49 the importer buys the pound in the spot market at this 
more favorable price. Such an option is naturally not free, but may cost, 
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    Box 6.1    The choice of invoice currency and exposure   
  In 2000—following the introduction of the euro in 1999—the domi-
nant role of the dollar in pricing of commodities and goods in world 
markets became an issue. For example, many of the oil-producing 
countries threatened to switch from dollars to euros in the pricing of 
crude oil. Similarly, many European paper and pulp manufacturers 
talked about switching from pricing in dollars to pricing in euros. 
Prices on commodities, like oil and pulp, are often set in dollars, but 
producers can nevertheless invoice in other currencies with the 
implication that the fi nancial exposures of producers created at 
invoicing are subject to some choice. The invoice price for a com-
modity is likely to remain equal to the world price in dollars times 
the relevant exchange rate. 

 Many fi rms having some control over pricing also face a choice of 
currency in which to set prices and to invoice. There are three aspects 
to this choice. First, the invoice currency can be part of the pricing 
strategy of the fi rm and possibly differentiated across countries and 
customers. As discussed in Chapter   4  , pricing in different markets 
can affect both prices and sales volumes in these markets and, 
accordingly, cash fl ow exposures. Second, the choice of currency in 
bids and orders for large projects or expensive goods like ships and 
airplanes affects the contractual exposures of the fi rms and their cus-
tomers, sometimes for long periods between bid or order and deliv-
ery. Third, the invoice currency determines the denomination of 
accounts receivables for sellers and accounts payables for buyers. 

  Let us discuss these issues and start from the end. The third aspect 
of invoice currency affecting only the fi nancial transaction exposures 
in accounts receivables and payables would be relatively unimport-
ant for most fi rms in countries with developed markets for fi nancial 
instruments. Hedging of exposures are not associated with substan-
tial costs where markets for derivatives and a variety of fi nancial 
instruments exist. We discussed such hedging of transaction expo-
sures in Chapter   3   and we elaborate on the use of derivatives for 
hedging macroeconomic exposures in this chapter. 

  The second aspect of currency denomination for bids and orders 
for large time-consuming projects can be an important concern for 
sellers and buyers alike. The willingness of a seller to take on con-
tractual exchange rate risk for long periods and large amounts can 
provide a competitive edge in countries where fi nancial markets are 
not well developed. Most often bidding and orders for large items 
would be denominated in a major currency where fi nancing is also 
available. Hedging of exposures associated with bids for projects are 
discussed below in this chapter. 
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say, two cents per pound. Then, the importer has in effect made sure that 
the pound price will not exceed USD 1.52 (1.50 + 0.02). The option price 
(premium) will increase with the variability of the pound price. Variability 
increases the price of the option, because increased variability increases the 
probability that the striking price will be reached before the striking date. 

    Box 6.1    continued   
  The fi rst aspect of invoice currency as one part of a pricing strat-

egy is most likely important for many fi rms producing differenti-
ated products. The producers of such products have some pricing 
power and the ability to differentiate prices across markets with dif-
ferent competitive conditions. If a fi rm at all times sets the price in 
each market at the profi t maximizing level, the invoice currency 
should not matter for commercial exposure since the price in this 
currency should be set equal to the optimal local currency price times 
the exchange rate. However, there are often costs associated with 
frequent price changes in many markets. Therefore the optimal pric-
ing strategy would entail some price rigidity in local currency. In this 
case, the choice of invoice currency would affect both the fi rm’s 
operating exposure and the price behavior in the local currency. The 
optimal choice of invoice currency would depend on the ability and 
costs of changing local currency prices, as well as the operating 
exposure associated with the chosen pricing strategy in the local 
market. As noted in Chapter   4  , the optimal local pricing strategy 
would be affected by local macroeconomic conditions including 
linkages between infl ation, interest rates and exchange rate changes. 
Thus, the invoice currency would be one factor affecting macroeco-
nomic exposures as discussed in Chapters   4   and   5  . 

  Friberg and Wilander (forthcoming) study factors that affect the 
invoice currency of Swedish exporters. They fi nd that the customer’s 
currency is most commonly used, while the Swedish krona and 
vehicle currencies (dollars and euros) are used with equal frequency. 
The invoice currency appears frequently to be negotiated along with 
the price. The currency of settlement is rarely negotiated, however, 
since costs of conversion are generally negligable. Another observa-
tion is that there is little difference with respect to invoice currency 
behavior between intra- and inter-fi rm trade. In a study of contrac-
tual rigidities with respect to prices in the invoice currency, Oxelheim 
et al (1990) fi nd that contracts of large Swedish and Singaporean 
fi rms often include clauses that specify payment adjustments condi-
tional on large exchange rate changes. Such clauses imply partial 
hedging of transaction exposures. They seem to be more common in 
inter-fi rm than in intra-fi rm trade.  
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   Table 6.1    Exposure management instruments.  

 Internal or commercial tools 

  1. Change in contract currency 

  2. Matching of revenues and costs in current operations (structural matching) 

  3. Matching of net fl ows in current operations with net fl ows on the fi nancial side 

  4. Change in payment rhythm internally (leads/lags parent/subsidiary) 

  5. Change in payment rhythm externally (leads/lags) 

  6. Advance payments in other forms 

  7. Structural changes in debts/claims among currencies 

  8. Currency reserves (for example, with internal forward hedging) 

  9. Export fi nancing arrangements in the group 

 10. Internal pricing routines 

 11. Infl ation and exchange rate indexation 

 12. Contract clauses specifying division of unexpected losses (gains) 

 13. Renegotiation and/or price adjustment clauses in contracts 

 14. Adjustment in level of inventories 

 15. Change in credit conditions for foreign suppliers or foreign customers 

 16. Cross-matching based on correlation among currencies 

 17. Change in prices in export markets 

 18. Change in prices in local markets 

 19. Choice of markets 

 External tools 

  1. Forward market transactions 

  2. Foreign currency loans 

  3. Swap arrangements 

  4. Sell future receivables 

  5. Currency options 

  6. Financial futures 

  7. Export fi nancing arrangements 

  8. Factoring including currency adjustment 

  9. Leasing including currency adjustment 

 10. Fixed versus adjustable interest loans 

 11. Interest rate options 

 The opposite of a call option is a put option, which implies the right to 
sell one unit of a currency for another at a fi xed price. An exporter expect-
ing to receive foreign currency could hedge transaction exposure by 
buying a put option. 
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 A disadvantage of options is that there is not a continuum of striking 
prices, maturities, and contract sizes. However, banks to an increasing 
extent offer option contracts with as much fl exibility as forward contracts 
since they can then match many customers’ needs and go to the market for 
options with the net positions of their customers. 

 Among fi nancial instruments we should also mention swaps of differ-
ent kinds. Interest rate swaps are discussed in Section 6.4 below. In foreign 
exchange markets the term is used for a large number of different con-
tracts, which involves the simultaneous buying and selling of one cur-
rency for another. Swaps in forward markets refer to two opposite 
positions with different maturities. More commonly, foreign exchange 
swaps are long-term standardized or tailor-made transactions between a 
bank and a fi rm, or between two fi rms with a bank as a possible interme-
diary, implying that two parties decide to pay each others’ loans in differ-
ent currencies. Such swaps are generally designed to avoid exchange 
controls, to alleviate political risk, or to overcome information problems in 
capital markets. Two fi rms in different countries with access to local credit 
markets, but without access to the foreign market, could each borrow in 
the local currency and “swap” obligations for payments on the loans. 
Thereby, the two fi rms gain access to foreign currency loans and/or access 
to credit conditions in foreign markets. A foreign exchange swap becomes, 
in essence, a series of forward contracts extending into time beyond the 
reach of forward contracts (see Table   6.5   below). 

 A particular kind of swap is a parallel loan. For example, a U.S. fi rm may 
lend to a U.S. subsidiary of a Brazilian corporation while the Brazilian parent 
lends to the Brazilian subsidiary of the U.S. corporation. The two fi rms agree 
on terms at which the relative value of the two loans can be determined in 
the future. Indirectly, swaps may help relatively unknown subsidiaries to 
gain access to the respective local capital markets or, depending on the con-
tract terms, it may be the case that they are indirectly able to borrow in their 
parents’ markets when exchange controls hinder transactions. There is no 
cross-border transaction in this type of swap; all fi rms hold assets or 
liabilities in their local currencies, and the relatively well-known parent 
companies stand as the borrowers in the capital markets.  

    Box 6.2    A forward cover   

  The U.S. exporter is expecting to receive GBP 1,000 on March 31. 
Today, January 3, the fi rm enters a forward contract to sell GBP 1,000 
for US dollars on March 31 at the exchange rate USD 2.00/GBP. On 
March 31, the GBP 1,000 is received. The fi rm delivers the pounds 
and receives USD 2,000 as agreed upon. Note that the same forward 
contract is to buy USD 2,000 for pounds.  
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     Comparing Instruments   

 The fi rm choosing among different ways of covering a transaction expo-
sure, or indeed whether to cover at all, would evaluate the expected 
domestic currency value and the risk of the exposed positions under dif-
ferent alternatives. If international fi nancial markets work effi ciently, then 
a lot can be said about the relative costs and risks of various alternatives. 
For example, we discussed International Fisher Parity (IFP) in Chapter   3  . 
If IFP holds, then the expected returns or costs on foreign and local cur-
rency positions are the same. Thus risk considerations, and probably 
transactions costs, determine the preferred currency position. 

 Another pricing relationship in international fi nancial markets is 
Interest Rate Parity (IRP). This relationship implies that the return on a 
covered foreign currency position equals the return on a local currency 
position. The fi rm holding, for example, a domestic currency deposit could 
switch into a foreign currency deposit and sell the future foreign currency 
value of this deposit in the forward market. At maturity the fi rm would 
receive (with certainty) the same amount of domestic currency as if the 
deposit had been held in domestic currency. IRP can be written in the 
following way for a three-month time horizon:        

 IRP implies that the fi rm expecting a future FC payment would be 
indifferent about whether to sell the FC value of the payment in the for-
ward market, or borrow foreign currency, switch to local currency at the 
spot rate, deposit in local currency, and use the future payment to pay 
back the FC loan. The latter operation is called a money market cover. The 
choice between the forward cover and the money market cover depends 
on transactions costs if IRP holds. In the forward market there is a bid-ask 
spread. In the money market there is a difference between the borrowing 
rate and the deposit rate. With both IRP and IFP holding, the forward rate 
equals the expected future spot rate. In this case, the choice whether or not 
to cover in the forward market depends upon risk considerations. 

 Similar relations hold in the markets for options. If the option is effi -
ciently priced by risk-neutral market participants, then the expected value 
of a foreign currency payment without cover equals the expected foreign 
currency payment if an option is purchased. The fi rm pays a price for the 
option in order to get a fl oor for the amount of future local currency while 
it retains the possibility of getting more local currency if the exchange rate 
changes in a favorable direction. In effi cient markets, the fl oor, including 
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the price for the option, must be less than the amount obtained with cer-
tainty with a forward contract. A price must be paid for the probability 
that the fi rm will receive more local currency than with a forward contract 
if the exchange moves in a favorable direction. Thus, in effi cient markets 
the choice among the option, the forward cover, and a completely open 
position depends on the different risk characteristics associated with the 
alternatives as well as on the bid-ask spreads on different fi nancial market 
contracts. An example is given in Box   6.3.      

    6.3    PRACTICES IN MANAGING TRANSLATION EXPOSURE   

 We assume now that the fi rm’s concept of exposure refers to translation 
exposure. This kind of exposure is not covered but hedged. “Cover” is 
usually reserved for activities that fi x the domestic currency value of 
known or expected future cash fl ows, while the fi rm can “hedge,” for 
example, in order to reduce uncertainty about the value of assets and lia-
bilities. Throughout this book we use the word “hedge” for all activities 
designed to reduce exposure. 

 Translation exposure generally refers to uncertainty about a foreign 
asset’s domestic currency value on a consolidation date for which balance 
sheets are made public. Translation gains or losses between time 0 and 
time 1 depend on the average translation exposure for the period and the 
exchange rate change during the period as described in Chapter   3  . These 
gains and losses may potentially be realized at later dates, or they may 
never be realized but merely offset by future translation losses and gains. 

 A simple way of hedging the balance sheet is obviously to adjust the 
currency denomination of exposed assets and liabilities until they are bal-
anced. The required hedge depends on the translation method. For exam-
ple, under the monetary/non-monetary method, monetary items, 
including long-term debt, are exposed while plant and equipment are not. 
Therefore, fi rms could avoid exposure in foreign subsidiaries in an 
accounting sense by fi nancing plant and equipment with long-term debt 
in domestic currency. On the other hand, under the all-current method all 
assets and liabilities are exposed. Therefore, long-term debt in foreign cur-
rency often balances plant and equipment in foreign subsidiaries. 

 We turn now to a detailed analysis of a hedge of translation exposure. 
What is accomplished by a forward market hedge of exposure? Assume, 
for example, that we are in the fi rm described in Appendix 3.1. At the end 
of year 1 and on January 1 year 2, the exposure of the foreign subsidiary is 
FC 500 under the all-current method. The exchange rate is USD 1/FC. The 
forward rate on contracts maturing at the end of the year is USD 1.05/FC. 
Since the FC exposure is positive, we try to hedge by selling FC 500 for-
ward for delivery on December 31 of year 2. Table   6.2   illustrates what 
could happen in this situation. In the left column we have actual outcomes 
on the consolidation date. The second column shows the translation gain 
and loss associated with each outcome. Thereafter, we have the cash gain 
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 Box 6.3     An example of hedging using forward, 
money, and option markets   

  An American importer is scheduled to make a ¥ 150 million pay-
ment in three months. Today the spot rate is ¥ 150/USD. The three-
month forward rate is ¥ 147/USD, the three-month interest rate in 
the United States is 10%, and the three-month interest rate in Japan 
is consistent with IRP: A call option as well as a put option on ¥ 100 
with striking price ¥ 150/USD and exercise date in three months 
costs USD 0.03. The expected future spot rate is ¥ 148/USD. 

 The fi nancial offi cer is confronted with the problem of evaluating 
risk and expected costs associated with the alternatives in order to 
choose one, given the fi rm’s willingness to accept risk. 

  (i) Cost of payable with no cover: 
  Pay at expected rate ¥ 150,000,000 at ¥ 148/USD ⇒ USD 

1,014,000. This fi gure is uncertain, however, and represents the 
expected payment. 

  (ii) Cost of payable with forward cover (buy yen forward): 
   ¥ 150,000,000 at ¥ 147/USD ⇒ USD 1,020,000. This fi gure is 

certain but higher than the uncertain expected payment in (i). 
 (iii) Cost of payable with money market cover (borrow dollars, 

deposit in yen): 
  with IRP, costs and risks are identically the same as with 

forward contracts. 
 (iv) Cost of payable with options cover (buy call option): 
  Pay USD 45,000 option premium today. At the expected 

exchange rate in three months the option should be exercised, 
i.e. buy ¥ 150,000,000 at ¥ 150/USD. Cost at expected exchange 
rate: USD 45,000 (1+0.025) + USD 1,000,000. 

 Note that the expected cost with options is  not  the cost at the expected 
rate. The expected cost is lower, as shown in Figure   6.1  . 

 The payment profi les in the fi gure show that the certainty of the 
forward contract (and money market contract) is obtained at an 
expected cost relative to no cover. Thus, IFP does not hold. To evalu-
ate the expected cost of the option, information about the probability 
distribution for the exchange rate is required. The ceiling cost for the 
option is higher than the certain cost of the forward cover, but the 
option offers the possibility of a lower cost when the exchange rate 
exceeds ¥154/USD. The pattern is consistent with effi cient markets 
in the sense that the option offers “no free lunch.” If market prices 
were dominated by risk-neutral speculators, then the expected cost 
of all alternatives would be equal.  
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or loss on the forward contract that must be fulfi lled on December 31. For 
example, if the exchange rate turns out to be USD 1.10/FC, then the con-
tract can be fulfi lled only by the purchase of FC 500 at the spot rate USD 
1.10/FC while, according to the forward contract, the fi rm receives USD 
1.05/FC when the foreign currency is delivered. Thus, there is a cash loss 
of 25. The last column in the table demonstrates that the sum of the trans-
lation gain (loss) and the cash gain (loss) is constant. This total gain or loss 
with hedging is equal to the translation gain that would occur if the actual 
spot rate at the end of the year were equal to the forward rate. Thus, the 
balance sheet value of the fi rm is hedged at a USD value corresponding to 
the forward rate. Remaining uncertainty about the year-end value of the 
fi rm depends only on uncertainty about the business operations of the 
fi rm. If the forward rate had been below USD 1/FC, then it would not have 
been possible to hedge an increase in the value of the fi rm. Instead a loss 
would have been hedged, insuring the fi rm against even larger losses. 

 It is noteworthy that hedging accounting exposure leaves the fi rm 
exposed to cash gains and losses on the forward contract against unreal-
ized losses and gains on the translation exposure. This forward contract 

 Box 6.3      continued

  Figure 6.1     Expected cost.
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   Table 6.2    A hedge—an example. (Based on data from Appendix 3.1)  

 Outcome on 
December 31 

 Translation gain 
(loss) on FC 500 
exposure 

 Cash gain (loss) on 
forward contract 

 Translation gain + 
cash gain 

 USD 1.10/FC  USD 50  USD (25)  USD 25 

 USD 1.05/FC  USD 25  –  USD 25 

 USD 1.00/FC  –  USD 25  USD 25 

 USD 0.95/FC    USD (25)  USD 50  USD 25 
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exposure serves as a hedge. There is, in other words, a mismatch of matur-
ities, though in an accounting sense the fi rm is not exposed. The hedging 
could, nevertheless, make economic sense if the unrealized translation 
gains or losses are expected to be realized in the future when the assets 
and liabilities produce cash fl ows. In this case, when the accounting expo-
sure corresponds to economic exposure, a gain (loss) on the forward con-
tract equals the present value of future cash losses (gains). On the other 
hand, when the accounting exposure does not correspond to economic 
exposure, the forward contract itself is a source of economic exposure.  

     Taxes and hedging   

 There has been some debate about whether the forward contract should 
be increased in size relative to exposure in order to hedge translation 
exposure. The reason for doing so would be that cash gains (losses) are 
taxable (tax deductible) in some countries while there are no tax effects 
from translation gains or losses. Tax considerations are discussed in 
Section 6.7 below, but one specifi c issue is illustrated with the help of the 
following hedge example. Assuming a 50% tax rate, we show the account-
ing and economic results of a double hedge of the translation exposure in 
Table   6.3  . If the fi rm is concerned only about accounting net worth, then 
doubling the contract would clearly be necessary to hedge accounting net 
worth (as shown in the column for translation gain plus after-tax cash gain 
on the hedging contract). On the other hand, if the translation exposure is 
viewed as economic exposure, then there is no reason to double the for-
ward contract, as shown in the last column of Table   6.3  . In this case, assum-
ing exchange rate changes are expected to be permanent, and translation 
exposure is the present value of future (taxable) cash fl ows, a translation 
gain is the present value of expected future cash fl ow gains in column 4 of 
Table   6.3  . When actual cash fl ows occur they will be taxed, or when losses 
occur they will be deductible. Thus, the present value of expected cash 
fl ow gains after tax is half of the translation gain. Then, a regular forward 

   Table 6.3    A double hedge.  

 Outcome on 
December 31 

 Translation 
gain (loss) 

 After-tax 
cash gain 
on double 

hedge 

 PV of 
after-tax 

cash gains 
after 

december 31 

 Translation 
gain + 

after-tax 
cash gain 
on hedge 

 PV of 
after-tax 
cash gain 
+ after-tax 
cash gain 
on hedge 

 USD 1.10/FC  USD 50  USD (25)  USD 25  USD 25  0 

 USD 1.05/FC  USD 25  –  USD 12.50  USD 25  USD 12.50 

 USD 1.00/FC  –  USD 25  –  USD 25  USD 25 

 USD 0.95/FC  USD (25)  USD 50  USD (12.50)  USD 25  USD 37.50   
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contract as in Table   6.2   would be suffi cient to hedge the fi rm’s value and 
fi x it at a value corresponding to the forward rate, even when taxes are 
taken into account. 

 Assume instead that tax rules allow a translation gain (loss) to be taxable 
(tax-deductible) when it appears on the books. In that case, the after-tax 
translation gain (loss) should be compared with the loss (gain) on the for-
ward contract after tax. Doubling of the forward contract does not make 
sense from either an accounting or an economic point of view, in this case. 

 As noted in Section 6.7 below, a third possible rule for accounting for 
exchange rate changes on hedge contracts, as well as for estimating the tax 
burden, is that the tax treatment for hedge contracts is the same as for the 
asset or liability being hedged. For example, if a translation gain is not 
taxed, then the cash fl ow loss on the corresponding hedge contract would 
not be tax-deductible. At a later time, when the gains or losses on the asset 
position are being realized, perhaps long after the expiration of hedge con-
tracts, gains withheld from taxation are being taxed. The corresponding 
losses on hedge contracts would be deductible. 

 In the latter case when hedge contracts are taxed like the corresponding 
asset or liability, there is some room for maneuver for the fi rm wanting to 
avoid taxes on cash gains, and wanting to claim the deductibility on losses. 
The room for maneuver is created by the diffi culty of defi ning what a hedge 
is versus what a speculative contract is. Clearly, a fi rm would want losses 
to appear on taxable speculative contracts and gains to appear as non-tax-
able hedge contracts. Consider a 10% appreciation of the foreign currency 
of which half was forecast and refl ected in the forward rate at the time a 
hedge contract was purchased. This situation corresponds to the fi rst line 
in Table   6.2  . Here, the fi rm would want to classify the hedge contract as a 
speculative contract to obtain a tax-deductible loss of USD 25.   

     False hedging   

 The term “hedge of exposure” has sometimes been misused to represent 
protection against expected losses. A forward contract for this purpose cre-
ates an expected gain equal to an expected loss. Assume, for example, that 
the expected (on January 1) exchange rate (for December 31) is one of those 
listed in the fi rst column in Table   6.4  . Assume now that the forward rate on 
January 1 is USD 0.95/FC. The company has a translation exposure of FC 
500. We must then ask what size foreign currency forward contract (C) would 
create an expected gain equal to the expected translation loss. The following 
formula can be used to determine this contract:      

 For example, if the expected spot rate is 0.975, then C = 12.50/(0.975 – 0.95) 
= 500. Thus, the fi rm would buy FC 500 in the forward market. Table   6.4   
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illustrates that this kind of “false hedging” is highly speculative, if possi-
ble at all. Clearly, if the forward rate is equal to the expected future spot 
rate, then there is no way to offset the expected loss. If the expected rate is 
0.975, then the fi rm must buy FC 500, adding to its exposure, which is 
already FC 500. Therefore, this kind of activity may actually increase the 
fi rm’s exposure to unanticipated exchange rate changes. In times of sub-
stantial exchange rate uncertainty the activity is obviously dangerous, 
especially since expected rates often deviate little from forward rates. 
Large contracts are then necessary to create this “hedge” in an expecta-
tional sense. One may, of course, also ask why the forward contract size 
would be limited to the size of the exposure if the fi rm has some faith in its 
forecast. The reason is probably that it is not considered proper to specu-
late but prudent to hedge. Thus, false hedging allows speculation under 
the guise of prudence. Tax considerations discussed above can add to the 
incentives to speculate under this guise. 

 We have demonstrated two important facts about the role of the for-
ward rate in exposure management. First, the forward rate is the only 
exchange rate at which the domestic currency value of an exposed posi-
tion can be locked in. Second, there is no way in which expected losses can 
be offset if market expectations, as refl ected in the forward rate, are equal 
to the fi rm’s expectations, that is, if IFP is expected to hold. Even if the 
managers expect to be able to offset an expected translation loss, the 
required position can be risky and highly speculative.    

    6.4    HEDGING INTEREST RATE AND INFLATION RISKS   

 Exposure of the fi rm’s fi nancial position to interest rate and infl ation risks 
was discussed in Chapter   3  . In this section hedging of such fi nancial risks 
is discussed. Consider a fi rm borrowing over two years and assume it has 
the choice among (a) taking a two-year loan at a fi xed interest rate, (b) 
taking two consecutive one-year loans with an uncertain second-year 
interest rate, and (c) taking two consecutive one-year loans combined with 
an interest rate futures contract (to deliver a security with a certain interest 
rate at the beginning of the second period). If the one-year interest rate 
increases unexpectedly before the beginning of the second year, the fi rm 
in case (b) suffers an increase in borrowing costs, while the fi rm in case (c) 
is compensated by an offsetting gain on the futures contract, since it can 

   Table 6.4    ”False hedging.”  

 Expected spot rate  Expected translation loss  Forward contract (C) 

 USD 1.000/FC  –  0 

 USD 0.975/FC  USD 12.50  500 

 USD 0.950/FC  USD 25  ∞ 

 USD 0.900/FC    USD 50  – 1000 
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buy a security at a lower price than the futures price to fulfi ll the contract. 
Since the fi rm obtains the same protection by taking at two-year loan 
directly with a rate  i    2   , we would expect that the interest rate on the futures 
contract for the second year would be such that fi rms are indifferent 
between cases (a) and (c). This indifference occurs when         

 If this condition holds for the expected second-period interest rate, as well 
as for the rate on the futures contract, then the term structure of interest 
rates for one and two periods is consistent with the “ expectations hypothe-
sis ” for the term structure. Under these conditions the expected borrowing 
costs in cases (a), (b), and (c) above are the same. The risk associated with 
case (b) is different, however. 

 The expected one-period interest rate for the second period need not be 
equal to the futures rate. If not, the expectations hypothesis is violated and 
profi t opportunities are expected in the choice between cases (a) and (c) on 
the one hand, and case (b) on the other. 

 The incentive to hedge against interest rate uncertainty by means of 
futures contracts or long-term fi xed interest rate contracts depends upon 
the source of the uncertainty. As noted in Chapter   3  , if the uncertainty 
consists primarily of real sources of interest rate uncertainty, then the con-
tract offers a hedge against real interest rate risk. If, however, interest rate 
uncertainty refl ects infl ation uncertainty, then there is less uncertainty 
about real interest costs when the fi rm chooses case (b), that is, two con-
secutive one-period loans. 

 If a fi rm for some reason fi nds itself locked into a two-year fi xed interest 
rate loan and the infl ation uncertainty is substantial, then the futures con-
tract can be used as a (partial) hedge against unanticipated infl ation. This 
hedge is more complete, the more the short-term interest rate changes 
depend on infl ation. For example, if after one period there has been a 
decrease in actual and expected infl ation, then real interest cost on the 
fi xed interest loan would have increased. This increased cost would have 
been offset by a gain on the interest rate futures contract. 

 Real interest rate risk with its source in either the real factors or in the 
infl ation rate can be diversifi ed away by creating an international portfolio 
of securities or debt. Under a fi xed exchange rate system, infl ation rates 
must be similar across currencies. Therefore, infl ation risk cannot be diver-
sifi ed away. Instead, it is primarily real sources of interest rate risk that can 
be diversifi ed. Under a fl exible system, infl ation rates can differ and 
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develop independently. Therefore, borrowers and lenders have the oppor-
tunity to diversify away infl ation risk by holding an international basket of 
currencies. Especially on long-term fi xed interest loan, for which real sources 
of exchange risk may be less of a concern than infl ation risk, the opportu-
nity to hold long-term debt in several currencies can be risk-reducing. Since 
there are fi xed costs associated with bond or debt issues, only very large 
fi rms are able to use this opportunity directly. There are currency baskets in 
which bonds can be denominated. For example, the Special Drawing Right 
(SDR) gained acceptance during the 1980s as a denomination for corporate 
bond issues. If infl ation rates underlying the different basket-currencies’ 
values are very similar, then there is little value in this diversifi cation.  

     Interest rate swaps   

 A disadvantage of futures markets is that contracts are limited in maturi-
ties as well as in size. In the market for interest rate swaps, on the other 
hand, contracts can be tailor-made to the long-term needs of fi rms. In anal-
ogy with swaps in the foreign exchange market, an interest rate swap 
implies the simultaneous purchase and sale of liabilities with different 
payment conditions. A fi rm borrowing at a fi xed rate may “trade” or swap 
loans with another fi rm which is borrowing at a fl oating rate. The reason 
for “swapping” is that the two fi rms are unable in their local markets to 
obtain loans with the desired payment conditions at reasonable costs. One 
fi rm may desire a fi xed rate loan when its cash infl ows are contracted in 
monetary terms for a long period, while another fi rm may desire a fl oating 
rate loan at a time when its cash infl ows are infl ation sensitive. If, at the 
same time, both fi rms have relatively cheap credit in the undesirable type 
of loan, then there are grounds for a swap (see Table   6.5  ). Each fi rm could 
obviously change the characteristics of its payments by buying or selling 
interest rate futures contracts as well, but, in the case of swaps, the two 
fi rms can exactly match the account and timing of loans, interest pay-
ments, and repayments. Through the swap, both fi rms may also obtain an 
interest rate advantage in their desired types of loans, even if each fi rm 
lacks access to a market in which the desired loan type is in large supply. 

 To swap, of course, a fi rm must fi nd a counterparty that matches it in 
terms of loan size and maturity. Many large banks today act as counterpar-
ties in the market for swaps. The market has developed rapidly and some 
large banks are market makers in swaps. Banks can match one fi rm on one 
side of the swap with a number of fi rms on the other side with approxi-
mately offsetting needs. In the process, the bank may be temporarily or 
permanently exposed to interest risk for a part of the swap amount. 

 The increased involvement of banks as intermediaries and market 
makers has made it possible for a secondary market in swaps to develop. 
Thus, one party to the swap can reverse the transaction before the loans 
mature. Options in swaps have also developed. This means that a fi rm 
may borrow in, for example, Swiss francs and simultaneously obtain an 
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option with a bank to swap to a dollar-denominated loan before or at a 
specifi c future date. 

 Table   6.5   shows major types of swap transactions in international fi nan-
cial markets. Types 1 and 2 are pure currency swaps, types 3 and 4 are 
pure interest swaps, and type 5 is both a currency and an interest swap.   

     Hedging the exposure of non-fi nancial assets   

 The discussion in this section has so far been limited to interest rate and 
infl ation exposure on fi nancial assets and liabilities. However, in previous 
chapters we have emphasized that a fi rm’s commercial operations are 
exposed to interest rate risk and infl ation risk as much as, or more than, it 
is exposed to exchange rate risk. In analogy with cash fl ow exchange rate 
exposure (see Chapter   3  ), interest rate and infl ation exposure of commercial 
cash fl ows are defi ned as the sensitivities of the commercial cash fl ows to 
an increase in interest rates and the infl ation rate, respectively:      

   Table 6.5    Different kinds of swaps.  

 Firm 1 borrows at  Firm 2 borrows at  Currency denominations 

 Currency swaps 

 1. Fixed (CHF)  Fixed interest (USD)    Different 

 2. Floating interest (CHF)  Floating interest (USD)  Different 

 Interest rate swaps 

 3. Fixed interest  Floating interest  Same 

 4. Floating interest  Floating interest  Same 

 Currency and interest rate 
swaps 

 5. Fixed interest (CHF)  Floating interest (USD)  Different 

 Examples 

 1. Firm 1 (2) obtains USD (CHF) through swapping with Firms 2 (1). 

 2. Same as 1. 

 3. Firm 1 (2) obtains a fl oating (fi xed) interest loan in the same currency. 

 4. Firm 1 (2) borrows at Libor* (US commercial paper) rate and swaps to obtain a 
loan at US commercial paper (Libor) rate. 

 5. Firm 1 (2) obtains fl oating rate dollar (fi xed CHF) loan through swapping after 
borrowing in local market at fi xed CHF (fl oating dollar) interest. 

 * Floating rate contracts are often specifi ed relative to the Libor (London Interbank Offered Rate). 
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 The cash fl ow interest rate exposure can be hedged by buying interest rate 
futures contracts with an offsetting exposure. If the fl uctuation in interest 
rates depends strongly on changes in the infl ation rate rather than on real 
factors, it is the infl ation risk of commercial cash fl ows that is better hedged 
using interest rate futures. 

 We return to hedging commercial cash fl ow exposures in the next 
section, taking into account the interdependence between interest and 
infl ation rates.    

    6.5     HEDGING MACROECONOMIC EXPOSURE TO 
MARKET PRICE VARIABLES   

 In this section we illustrate how cash fl ow or value exposures measured as 
regression coeffi cients, as described in Chapters   4   and   5  , can be hedged. 
We prefer the term “hedge” to “cover,” since there is generally not a one-
to-one correspondence between the position in a currency and the offset-
ting contract. From an accounting point of view this lack of correspondence 
between the foreign currency position and the offsetting hedge contract 
may cause a conceptual problem. Once it is recognized that even domesti-
cally operating fi rms are exposed to exchange rate risk, it is obvious that 
the existence of an FC contract on the books is neither necessary nor 
suffi cient for exposure to exist. 

 Box   6.4   shows how an exchange rate exposure coeffi cient provides 
information about the required size of the offsetting fi nancial position that 
would constitute a hedge. The exchange rate is here assumed to be the 
only exposure variable. 

 We turn now to the hedging of macroeconomic exposure after having 
estimated exposure coeffi cients to a number of market price variables. As 
noted in Chapter   5  , exposures can be estimated either for levels of cash 
fl ows and explanatory variables or for percentage rates of change. Table 
  6.6   shows the results of an exposure analysis of real commercial cash fl ows 
per quarter. The market price variables that have statistically signifi cant 
impacts are listed on the left. Exposure coeffi cients showing the change in 
DC real commercial cash fl ows from a one unit change of the price vari-
able from one quarter to the other are listed in the fi rst column for coeffi -
cients. On the right are the coeffi cients for the percentage rate of change of 
real commercial cash fl ows from a 1% change in the price variable. 
Knowledge of exposure coeffi cients in one column can be translated into 
coeffi cients in the other column using knowledge about levels of exchange 
rates, interest rates, price levels, and cash fl ows. This information is listed 
in the table. 

 The coeffi cients in the table, obtained from regression analysis, are 
“hedge coeffi cients”; they show the size of required hedge contracts using 
the opposite sign so that a contract can be written on the variable, pro-
vided the variables are not correlated.2 

 The exchange rate exposure –7,500,000 shows that if the exchange rate 
moves from, for example, DC 2/FC to DC 3/FC, then real commercial cash 
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fl ows fall by the size of the coeffi cient. A hedge contract of the size of FC 
7,500,000 would provide a hedge. In other words, an asset position of this 
magnitude in FC would offset the commercial cash fl ow effects of exchange 
rate changes. This is easy to check. If there is an unanticipated exchange 
rate change from DC 2/FC to DC 3/FC, then real cash fl ows fall by DC 
7,500,000. If a fi nancial asset worth FC 7,500,000 were held, then a DC gain 
of the same magnitude would occur. The asset could be any fi nancial asset 
denominated in FC, or a forward contract for purchase of FC 7,500,000. 

 The interest rate exposure coeffi cient –150,000 says that if there is a one 
percentage point increase in FC interest rate, then cash fl ows fall by DC 
150,000. A hedge contract would be one that creates a gain of DC 150,000 
if the FC interest rate rises one percentage point from, for example, 10% to 
11%. Since the price of interest rate futures and forward contracts are not 

    Box 6.4    Hedging: An example   

  Assume that the following relation between cash fl ows and exchange 
rates in quarter  t  has been estimated.        

 This expression tells management that independent of exchange rates 
there is a cash fl ow of DC 1,000,000. If the domestic currency depreci-
ates one unit from, say, DC 4/FC to DC 5/FC from one quarter to 
another, then the DC value of cash fl ows falls by 1,563. In the quarter 
thereafter the DC value of cash fl ows recovers and increases by 267. 

 The coeffi cients tell management that in order to hedge the quar-
ter-to-quarter exposure, the fi rm should buy FC 1,563 in the forward 
market for delivery in one quarter. In order to hedge effects over two 
quarters of a potential quarterly exchange rate change the size of 
forward contract should be decreased to FC (1,563 – 267) = 1,296. 

 The 267 coeffi cient for the lagged exchange rate does not represent 
exposure for the next quarter, but an anticipated effect of the 
exchange rate change from the previous quarter. However, with the 
time horizon of six months, the 267 should be included in exposure. 
Thus, the fi rm could buy FC 1,296 in the six-month forward market 
in each quarter. 

 One diffi culty arises because cash fl ows are measured over whole 
quarters. Therefore, the quarterly exchange rates must be viewed as 
averages. Forward contracts refer to specifi c days, however. There-
fore, the hedge contract could either be purchased in the middle of 
one quarter, or the contract could be divided into a number of smaller 
contracts entered into at different times during the quarter.  
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specifi ed in term of the interest rate, additional information is required to 
determine the size of the hedge contract. Specifi cally, knowledge about the 
gain or loss in DC on a fi nancial contract from a one percentage point 
increase in the interest rate abroad is required. The number of contracts 
required to hedge the interest rate exposure of –150,000 can be calculated 
in the following way (see also Box   6.8  ):        

 

A similar calculation can be made to estimate a hedge for the exposure 
to the domestic price level. First, a fi nancial contract sensitive to changes in 
the price level must be found. Thereafter, the number of contracts can be 
calculated in the following way:        

 where 30,000 is the negative of the coeffi cient in Table   6.6   that shows the 
cash fl ow effect of a one unit increase in the price level. Notice that if there 
is no fi nancial contract defi ned in terms of the price level, but it is defi ned 
in terms of, for example, a commodity price index correlated with the 

   Table 6.6    Exposure coeffi cients. Real commercial cash fl ows per quarter.  

 Variable  Coeffi cient, level  Coeffi cients, percentage 
change (elasticities) 

 Exchange rate DC/FC  – 7,500,000  – 0.5 

 FC three-month interest 
rate 

 – 150,000  – 0.005 

 DC price level (CPI)  – 30,000  – 0.1 

 Price of output/price 
index 

 180,000     0.6 

 Expected level of cash 
fl ows 

         DC 30,000,000 

       Note: Exchange rate 2DC/FC; interest rate level 10%; and price index 100.   
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price level, then purchasing the contract exposes the fi rm to commodity 
price risk. 

 The coeffi cients to the right in Table   6.6  , showing the exposures as elas-
ticities defi ned as the percentage rate of change in cash fl ows of a 1% rate 
of change in the market price variable, can also be used to calculate the 
size of hedge contracts. The exposure coeffi cient defi ned as an elasticity 
shows the size of the hedge contract relative to expected level of cash 
fl ows. In the exchange rate case, the coeffi cient is –0.5, and the expected 
cash fl ows in FC are 15,000,000. The hedge contract should be 0.5 x FC 
15,000,000 = FC 7,500,000. A more general formulation is the following:       

 where the exposure coeffi cient is the percentage change in total cash fl ows 
of a 1% change in the market price variable.

Derivatives that are commonly used for hedging were briefl y men-
tioned above. For foreign exchange exposure, forward contracts and 
money market contracts were emphasized. Naturally, any FC security that 
fl uctuates in DC value with the exchange rate is a potential hedging device. 
Only forward and money market contracts are “pure” hedging instruments 
because their maturities can be adjusted almost perfectly.     

 Option contracts on the purchase or sale of one currency for another are 
also useful devices. One approach to using options is to utilize information 
about an option’s “delta.” This concept for describing an option reveals the 
change in the price of the option resulting form a one unit change in the 
exchange rate. The information in the delta coeffi cient is precisely the infor-
mation required to calculate the size of hedge contracts as shown in equa-
tions 15–17. Using the exposure coeffi cients the number of options needed 
to create an offsetting gain or loss in the options contracts can easily be cal-
culated using the option’s delta. Unlike forward contracts, the sensitivity of 
the price of an option to changes in the exchange rate varies substantially 
with the time to maturity of the contract, and with the level of the exchange 
rates. Thus, the use of options for hedging requires a dynamic strategy. The 
hedge position must be monitored and changed frequently (see Box   6.5  ). 

 For interest rate exposure, as for exchange rate exposure, there is, as 
noted, a menu of fi nancial contracts available for hedging. Interest rate 
futures, interest rate options, and interest rate swaps exist and are traded 
in several well-developed fi nancial markets. In countries where such 
derivatives are not issued, the corresponding derivatives in other countries 
are close substitutes if interest rates in the different currency denominations 
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are strongly correlated. Even if the derivatives markets are thin or non-
existent, the variety of instruments in different maturities and the adjust-
ability of interest rates enable fi rms to adjust their interest rate exposures 
within a wide range. Furthermore, it is usually possible to take a short 
position in one maturity by simultaneous borrowing and lending. Thus, 
“synthetic” forward contracts can be created. For example, a three-month 
forward contract to buy a three month T-bill is a promise to deliver such a 
security in three months. As Equation 13 shows, an identical position can 
be obtained “synthetically” by taking a three-month loan and investing in 
a six-month security.  

     Infl ation risk and the interdependence among market price 
variables   

 We have derived the size of a hedge contract under the assumption that 
exchange rates, interest rates, and infl ation rates are independent. In previous 

    Box 6.5    Options   

  In the option literature, the concepts of delta, gamma, theta and 
lambda are used to analyze how option values depend on underly-
ing stochastic processes for exchange rates, interest rates, and so on. 

 The option’s  delta  is defi ned as the change in the option value from 
a (small) change in the price of the underlying asset, that is, the 
exchange rate for a foreign currency option. 

 The  gamma  coeffi cient shows how the option’s delta changes with 
changes in the exchange rate. The gamma reveals how the hedge 
position must be adjusted when the variable changes. 

 The  theta  of an option describes the value of the option as a func-
tion of time. The value of an option depends on time to maturity. If 
the fi rm is concerned about hedging the value of its cash fl ows, then 
the value of an option would depend on the time at which cash fl ows 
are expected, and the time to maturity of the option. Thus, the hedge 
contract changes over time when options are used. 

 Finally, the  lambda  describes how the value of an option depends on 
the volatility of underlying variables. Option values are highly sensi-
tive to volatility, and it is usually assumed that volatility is constant. 
Similarly, in the earlier regression analysis for cash fl ows and other 
variables, volatilities are assumed to be constant. However, these regres-
sion coeffi cients are less sensitive to volatility than option values. 

 The delta, gamma, and so on, can also be defi ned for forward and 
futures contracts but in general only the delta is interesting for these 
contracts. Therefore, the hedge position in these derivates does not 
generally change over the exposure period.  
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chapters, we emphasized that exposure measures should take into account 
that these macroeconomic variables are likely to be correlated. The corre-
lations should be taken into account in hedging, as well. One way of 
addressing this problem is to consider a second round of hedging of the 
fi rst round of hedge contracts. For example, we can ask whether the value 
of an interest rate futures hedge contract is exposed to exchange rates or 
infl ation rates. To the extent the macroeconomic variables are correlated, 
complete hedging of exposures requires consideration of the exposures of 
the hedge contracts in the fi rst round. The second round of hedge con-
tracts will also be exposed, and so on.

There are three ways of approaching the problem caused by lack of 
independence among the macroeconomic price variables. The fi rst 
approach is to conduct the fi rst round of hedging and leave it at that. 
Neglecting the correlations this way is not serious if correlations are 
not high.

The second approach is to estimate the exposures of the hedge contracts 
and, thereafter, to solve mathematically for the combination of hedge con-
tracts that simultaneously creates complete hedging of the exposures.3

The third approach is to evaluate whether some correlations are par-
ticularly high. If so, they cannot be neglected, and a second round of hedg-
ing is necessary. One such case is likely to be caused by correlation between 
interest rates and infl ation rates. Box 6.6 provides an example of correla-
tion between a foreign interest rate and domestic infl ation. 

 As the analysis in Box   6.6   indicates, the interest rate futures contract 
provides a hedge of either real interest rate risk or infl ation risk. Hedging 
one type of risk affects the exposure to the other. Thus, foreign exchange 
and interest rate derivatives in combination cannot accomplish the task of 
hedging the three types of exposure encountered in the example in Table 
  6.6  . It is necessary to fi nd a third type of contract or to accomplish hedging 
of one of the risks by other means. 

 Commodity or stock-market index derivatives are possible candidates 
for hedging infl ation. Taking positions in these contracts exposes the fi rm 
to additional sources of risk, however. A third possibility arises if there are 
futures contracts in infl ation-linked securities of different maturities. In 
general, longer-term interest rates or the difference between long- and 
short-term interest rates, are more strongly related to infl ation expectation 
than short-term interest rates alone. Some governments have issued infl a-
tion-linked (indexed) bonds but the markets for these securities have 
developed sluggishly in many countries. 

 The infl ation exposure of a fi rm can be addressed more directly as well, 
in contracts with customers, suppliers, and employees. Such contracts can 
be indexed to infl ation. Experience indicates, however, that infl ation must 
go up to double or triple digits before indexation becomes widespread. 
For moderate infl ation rates it is more common that contracts contain 
clauses with trigger levels of infl ation. If these levels are reached, then 
partial or full compensation for infl ation is obtained.   4       
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    6.6     HEDGING WITH UNCERTAIN EXPOSURE 
USING DERATIVES   

 So far we have only analyzed the use of forward contracts and interest rate 
futures for hedging macroeconomic risk under the assumption that we 
know the exposure coeffi cients with certainty. The output when running a 
regression includes statistics that tell the analyst how uncertain the exposure 
coeffi cients are. At times, this uncertainty could be substantial. 

    Box 6.6    Hedging interest rate exposure when the interest rate 
and infl ation are related   

  The exposure of real commercial cash fl ows has been estimated as in 
Table   6.6  . Assume furthermore that one percentage point increase in 
the FC three-month interest rate causes a DC 2 decline in the value 
of an FC T-bill futures contract. Using Equation 15, this implies that 
the number of FC T-bill futures contracts required to hedge the FC 
interest rate exposure is 75,000 with a negative sign implying   that a 
short position should be taken. Assume that we also have found that 
the FC interest rate depends on the DC price level (DC-CPI) in the 
following way:      

 This equation shows that a one unit increase in CPI causes a 0.6 per-
centage point increase in the interest rate. As a consequence, the 
interest rate sensitive position that was entered to hedge interest rate 
risk is exposed to DC infl ation risk. 

 If there exists a hedge contract for DC infl ation risk, then a hedge 
requires that both the original DC price-level exposure in Table   6.6   
and Equation 16, and the infl ation exposure of the interest rate hedge 
contract must be offset.  

 If there is no infl ation hedge contract avaliable, but the fi rm’s 
ambition is only to hedge real interest rate risk, then the above short 
hedge position of 75,000 contracts should be reduced, because this 
position represents a hedge against any change in the FC interest 
rate whether the source is the real interest rate or DC   infl ation. The 
amount by which the above hedge position should be reduced in 
order to hedge only real interest risk depends on the proportion of 
the variance of the interest rate that is explained by real factors and 
DC–CPI respectively. The proportion that can be ascribed to the real 
interest variance is the proportion unexplained variance in the equa-
tion above. This information is given as one minus the  R  2  for the 
equation.  



136  Corporate Decision-Making with Macroeconomic Uncertainty

 Assume, for example, that the coeffi cient –7,500,000 for the exchange 
rate in Table   6.6   is lower than –5,000,000 with a probability of 0.2 (20%) 
and larger (as absolute value) than –10,000,000 with equal probability. 
Thus, the true coeffi cient lies between –5,000,000 and –10,000,000 with a 
probability of 0.6 (60%). With great certainty a forward hedge contract of 
DC 7,500,000 will turn out to be too large or too small. Should the fi rm 
abstain from hedging with this uncertainty? The answer is of course “no” 
if management wishes to reduce the uncertainty about future cash fl ows. 
A forward contract hedging the full estimated exposure of 7,500,000 need 
not be the most appropriate method, however. 

 To illustrate the problem, consider the more well-known and intuitive 
case of cash fl ow uncertainty. A Swedish-Swiss company is tendering an 
offer for high voltage power supply equipment to France. The equipment 
will be built in Switzerland if the company wins the competition and 
receives the order worth euro 100 million. The decision will be made in 
three months and the chances of receiving the order are 50-50 in the judg-
ment of management. Clearly, the company’s exposure to changes in the 
CHF/euro exchange rate is substantial. 

 One way of hedging the exposure for the fi rst three months is to buy an 
option; in this case we buy a put option on euro 100 million. The option 
can be allowed to expire if the order is not received. 

 Even better, it might be possible to buy a call option expiring in three 
months on a euro 100 million forward contract to sell euro. The option on 
the forward sale allows the company to obtain a forward contract at the 
time the order is received, if it is received, and the forward rate will be 
known today. 

 The same reasoning can be applied to the general case of uncertain expo-
sure coeffi cients. The fi rm in Table   6.6   with an expected exposure of FC 
–7,500,000 could decide to buy a forward contract on the exposure that it 
has with, say, a probability of 0.8 (80%). In the example given, the forward 
contract should be FC –5,000,000 because the probability that the exposure 
will exceed FC –5,000,000 in absolute terms is 0.8. The probability that it 
will be as large as FC –10,000,000 is 0.2, however. Thus, the fi rm could buy 
a call option on an additional FC 5,000,000 or a call option on a forward 
contract to buy FC 5,000,000. It is naturally possible to enter contracts for 
higher amounts as well if managers’ risk-aversion motivates such actions. 

 The risk profi le associated with different methods of hedging can be 
estimated with some knowledge about the probabilities of exposure of 
varying sizes. In our case the expected exposure is FC –7,500,000. In Box 
  6.7   the exposure is described if the fi rm chooses to buy FC 7,500,000 in the 
forward market. The forward contract itself represents a known exposure 
of FC 7,500,000. Thus, the actual exposure is the difference between the 
forward contract exposure and the exposure of the originally exposed 
position. 

 In the second case the fi rm buys FC 5,000,000 in the forward market and 
a call option on FC 5,000,000. The risk profi le after hedging this way is 
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described in Box   6.8.   A third possibility is that the fi rm enters a forward 
contracts for FC 5,000,000 plus a call option on a forward contract for 
another FC 5,000,000. This alternative is useful when uncertainty will be 
resolved before the forward contract matures. The exercise date on the 
option should occur when the uncertainty about the exposure is resolved 
to some degree. The closer the exercise date for the option is to the date for 
the exposure, the more this alternative becomes like the previous one, 
because the option on the forward contract becomes more like the option 
on the FC in the spot market.  

     Non-standard derivatives   

 Apart from the standard derivative contracts discussed above, a number of 
variations and combinations have developed at a rapid pace. “Exotics” are 
often constructed with a particular risk management function in mind. The 
fi rm that fi rst develops a new product for which demand develops is likely to 
obtain a relatively large share of the market. Often the objective of the innova-
tion is to create an instrument that can be traded in secondary markets. If the 
innovation is successful, then the transaction costs of using the instrument 
can be reduced dramatically. 

 Some of the non-standard contracts developed during the last decade 
can be useful from the point of view of hedging the type of exposure dis-
cussed in Section 6.2. Options on forward contracts were mentioned. 
Options on options, or compound options, may also be useful for the man-
ager who is uncertain about the magnitude of exposure. The compound 
option allows the buyer to buy or sell an option at a set price over a period. 

    Box 6.7    Risk profi les for hedging uncertain exposure 
with a forward contract *   

  Hedge contract:  Forward contract on FC 7,500,000 offsets expected 
cash fl ow exposure 

 Probability =   0.2  that exposure on original position is less than FC 
5,000,000 in absolute terms. With this probability, the 
exposure including forward contract is FC 7,500,000 – 
5,000,000 (or less) = 2,500,000 (or more positive). 

 Probability =   0.6  that exposure is between 2,500,000 and –2,500,000 
including forward contract. 

 Probability =   0.2  that exposure is –2,500,000 or more negative includ-
ing forward contract. 

  *  Probability assumptions for exposure are given in the text.  
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 Another contract is the “range forward,” which produces a pay-off like 
a forward contract over a range for the exchange rate, while allowing the 
buyer to take advantage of large, favorable exchange rate movements of 
the exchange rate. The holder of a range forward contract has a put option 
on the exchange rate at the minimum of the range, and has sold a call at a 
strike price corresponding to the maximum of the range. 

 Finally, a “swaption” is an option to enter into a swap contract like the 
forward option discussed above. Both instruments are used when there is 
uncertainty about the exposure in the future. 

 If markets are effi cient and conditions for International Fisher Parity pre-
vail, then the expected pay-offs on various contracts are the same. The pat-
terns of pay-off over future exchange rates differ, however (see Box   6.3  ). 

 Transaction costs may of course differ among contracts. For these costs 
to remain low, as for the most common forward contracts in most curren-
cies, the market for a contract must obtain a certain depth and volume. 
Thus, more exotic contracts are available only for a few major exchange 
rates. OTC (over the counter) markets offer ample opportunities for fi rms 
to tailor contracts to such specifi c needs.    

    6.7    TAXES AND HEDGE CONTRACTS   

 As noted in Section 6.3, hedge decisions may be infl uenced by tax consid-
erations when cash gains and losses on hedge contracts are not treated for 
tax purposes the same way speculative gains and losses are. A hedge is 
not easily defi ned, however. A foreign exchange trader has stated that “a 
hedge is a deal gone sour that offsets a good deal.” 

    Box 6.8    Risk profi les for hedging uncertain exposure with a 
combination of a forward contract and options *   

  Hedge contract:  Forward contract on FC 5,000,000. Call option on FC 
5,000,000. Expected exposure FC –7,500,000. 

 Probability =   0.2  that exposure including forward contract is zero or 
positive and that there is a speculative profi t opportu-
nity on the option. 

 Probability =   0.6  that exposure including forward contract is 
between zero and FC –2,500,000. A call option pro-
vides a hedge against downside risk on the exposure. 

 Probability =   0.2  that exposure is zero or negative after use of for-
ward and options hedge. 

  *  Probability assumptions for exposure are given in the text.  
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 The problem of defi ning a hedge can become important when we con-
sider contracts for hedging economic exposure, because the size of the 
hedge contract does not generally correspond to an asset or a liability on 
the books of the fi rm. Identifi cation of a hedge requires that the fi rm has a 
written statement about its hedge policy and its concept of exposure, as 
well as documentation of estimated exposures every period. 

 If hedge contracts and speculative gains and losses have different tax 
consequence and if there is no clear identifi cation of a hedge, then there is 
one problem from tax authorities’ point of view and a different problem 
from fi rms’ point of view. The tax authorities face the problem that fi rms 
might speculate under the guise of hedging. Firms, on the other hand, face 
the problem that the tax rate applicable on a hedge contract might differ 
from the rate on the asset, liability, or fl ow that is being hedged. This pos-
sibility was discussed in Section 6.3 in connection with hedging of transla-
tion exposure. The general problem is that the timing of taxable 
(tax-deductible) gains (losses) on the asset or liability being hedged could 
differ from the timing of taxable (tax-deductible) gains (losses) on the 
hedge contract. 

 A work-group within the IASC (International Accounting Standards 
Committee) published in November 1995 a report on hedge accounting 
for tax purposes (Adams and Montesi, 1995). Based on this report, we can 
conceptually identify four models of accounting for hedge contracts

     1.    Mark to market accounting  
   2.    Mark to market hedge accounting  
   3.    Deferral hedge accounting  
   4.    Non-realized gains and losses are accounted for as part of owners’ 

equity.     

 The external accounting method may differ from the tax accounting 
method. Our concern is about potential tax consequences of hedging. 

 “Mark to market accounting” implies that all assets and liabilities are 
valued at market values. There is no country that applies this principle 
consistently because it violates traditional accounting principles. If it were 
applied for accounting and tax purposes, then proportional taxes would 
be neutral with respect to hedge decisions. 

 “Mark to market hedge accounting” means that hedge contracts are 
valued at market prices. If the fi rm uses an exposure concept that is also 
market value based, then this principle works like the principle above, but 
if the fi rm uses another principle for calculating exposure, then market 
valued hedge contracts would be used to offset non-market value expo-
sures. Tax authorities and, therefore, fi rms face the need to identify hedge 
contracts in this case and fi rms might have the incentive to be vague and 
adjust the classifi cation of contracts with the benefi t of hindsight. 

 “Deferred hedge accounting” is applied in the United States. This prin-
ciple implies that the accounting for gains and losses on a hedge contract 
is linked in time to the accounting for gains and losses in the fi rm being 



140  Corporate Decision-Making with Macroeconomic Uncertainty

hedged. Cash gains and losses on a hedge contract could be posted as an 
asset or a liability for a period under this principle. Thereby, the incentive 
of fi rms to, for example, increase the size of a hedge contract to create an 
after-tax hedge against non-taxable changes in the value of an asset is 
removed. This possibility was discussed as “double hedging” in Section 
6.3. It was also noted that these incentives arise when a clear distinction is 
not made between economic and accounting valuation principles. 

 The fourth model implies that “non-realized gains and losses are 
accounted for under owners’ equity.” Contracts in fi nancial instruments 
(derivatives) are divided into two groups: trading and risk management. 
Mark to market valuation is used in trading, while in risk management 
only realized gains and losses go to the income statement. For tax pur-
poses the method requires, of course, that the distinction can be made 
before the results are known, because the fi rm may have the incentive to 
reclassify contracts with the results on hand. 

 The rationale for this method is that if hedge contracts are entered with 
maturities corresponding to exposures, then changes in the values of deriv-
atives before maturity would not have tax consequences. On the other hand, 
if the fi rm is concerned with changes in economic value when hedging, then 
the distinction between realized and non-realized gains and losses should 
not matter, however. Under this method, however, the distinction has tax 
consequences. It is the timing of tax payments as opposed to the economic 
value of expected tax payments that is affected by the distinction, once again 
illustrating that many of the problems arising under the different valuation 
methods are of little signifi cance when economic principles are employed. 
The principle employed affects the timing of tax payments, however, and 
fi rms might be able to profi t by classifying hedge and speculative contracts 
according to what is favorable from a tax point of view.   

    6.8     CONCLUDING REMARKS ON APPROACHES TO 
HEDGE MACROECONOMIC UNCERTAINTY   

 Numerous instruments or operations—internal or external—are available 
to reduce the exposure to the different elements of macroeconomic risk. It 
was our purpose in this chapter to focus on how to undertake hedging in 
fi nancial markets after internal adjustments have been made. 

 The starting point for exposure management is the identifi cation of the 
exposure of a fi rm’s commercial operations, leaving fi nancial exposures 
aside. Then internal operation to adjust this exposure can be undertaken. 
Many internal operations actually involve the adjustment of commercial 
operation. In Chapter   8   we discuss, in a section on the creation of “real 
options,” such adjustments. In accordance with its strategy the fi rm then 
turns to its fi nancial positions and the fi nancial markets to cover or hedge 
the commercial exposure. 

 Much of the discussion in this chapter concerned the hedging of 
short-term positions. We warned about the “false” exactness of traditional 
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exposure measures. Putting emphasis on the traditional measures is tanta-
mount to look for solutions somewhere, just because data exist, even if the 
data are irrelevant. The validity of all accounting-based exposure mea-
sures is uncertain even if an accounting fi gure provides the illusion of 
exactness. The exposure measures suggested in this book are far more 
useful; the regression approach provides information about the uncer-
tainty of coeffi cients, and this uncertainty can be dealt with through the 
use of options, in combination with forwards and futures. However, the 
primary concern is always to obtain an economically meaningful measure 
to hedge. The suggested measures in this book meet this objective far more 
effectively than the traditional ones. 

 One practical problem arises in the relationship between the company 
and its auditors. Until the day when the exposure measures suggested 
here become part of corporate external accounting rules, we can—based 
on an observed inclination of auditors to stick to easily observable fi g-
ures—anticipate a debate between the management and the auditors 
about the true exposure. The burden of proof on the managers is to con-
vince the auditors that covering exposures other than those calculated 
from accounting data is not speculation. 

 Another inevitable practical complication in exposure management is 
taxation. Special tax treatment of gains and losses on hedge contracts, as 
compared with “speculative” contracts, creates incentives for management 
to be vague about exposure measures, while tax authorities and other 
stakeholders seek the ability to clearly identify exposures. Since exposures 
are not easily identifi able by accounting rules, there is an obvious confl ict 
of interest. It is likely that tax authorities in the future will require explicit 
statements about principles for measuring exposure, when conventional 
accounting-based measures are abandoned. 

 If all assets and liabilities were “marked to market,” then there would 
be no reason to distinguish between hedge and speculative transactions. 
However, as long as gains and losses on exposed positions are realized 
and taxed according to some accounting rule—and maturities of hedge 
contracts do not perfectly correlate with the realization of gains and losses 
on exposed positions—there are incentives to obfuscate the measurement 
of exposure. 

 It is possible that a simple “marking to market” rule for accounting and 
taxation of hedge contracts would inspire management to focus on eco-
nomically meaningful exposure measures based on cash fl ows and pres-
ent values of cash fl ows. This rule is the only one that removes incentives 
to speculate under the guise of hedging.   

     NOTES   

     1    Any international fi nance textbook describes the foreign exchange market and 
the fi nancial instruments in detail.  
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   2    If the variables are not correlated, the regressing cash fl ows on each variable 
independently would result in the same coeffi cient.  

3       See also Oxelheim and Wihlborg (1987, Chapter IV) for a discussion of hedging 
when exposure variables are correlated.  

   4    See Oxelheim et al. (1990) for empirical evidence from Sweden and Singapore 
on this issue.        
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   Evaluating Cash Flow at Risk  

Chapter 7

             7.1    INTRODUCTION   

 In this chapter we illustrate a method for estimating the risk to which a 
fi rm is exposed and for evaluating the risk-effects of hedging macroeco-
nomic and commodity price exposures. While earlier chapters focused on 
estimating corporate exposures, this chapter considers how these expo-
sures jointly determine risk from the perspective of the individual corpo-
ration. It is assumed that management is concerned with the variance of 
the cash fl ows of the corporation over a specifi c time horizon. Shareholders 
are able to diversify risk in the markets for securities, and management’s 
concern with risk is consistent with shareholder wealth maximization. As 
discussed in Chapter   2  , the reason for concern with the variance of total 
cash fl ows could be that a large unanticipated cash fl ow loss within a 
certain time horizon would reduce fi nancial fl exibility to take advantage 
of various opportunities. Although we focus on cash fl ow risk in this 
chapter, the analysis would be essentially identical if management had 
chosen to focus on value risk. The reason for managing value risk would 
be, for example, the expectations of substantial costs associated with 
bankruptcy. 

 In chapters   4   and   5   we discussed how exposures to macroeconomic risk 
variables can be estimated. While an exposure describes the sensitivity of 
a fi rm’s value or cash fl ows to a change in a variable, the risk associated 
with a particular macroeconomic variable depends not only on the fi rm’s 
exposure to it, but also on the degree of uncertainty about the variable, as 
well as its relation to other variables causing exposures. Thus, the incen-
tive to manage the impact on the corporate cash fl ows of a particular risk-
variable depends on four factors: (a) the size of the cash fl ow 
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exposure to the variable, (b) the degree of uncertainty about the variable, 
(c) the relationship between the variable and other risk variables, and (d) 
the distribution of costs and benefi ts associated with particular cash fl ow 
outcomes. The last factor could be, for example, potential costs associated 
with lack of liquidity. 

 The desirable extent of hedging a particular exposure would depend 
on the four factors mentioned in the previous paragraph, as well as costs 
associated with hedging. In Chapter   6   we were concerned with methods 
and market costs of hedging. The latter may take the form of transactions 
costs and, for example, lost interest income of switching from one cur-
rency to another. In this chapter, a method for bringing all these factors 
together in an analysis of risks and hedging will be illustrated. 

 The method for risk analysis that we use to analyze macroeconomic 
risk and hedging is Cash Flow at Risk (CFaR). As mentioned in Chapter   2  , 
this method is a variation of Value at Risk (VaR), pioneered by J. P. Morgan 
& Company in 1993.   1    VaR represents a maximum value loss that a fi rm 
can accept with a certain confi dence that the loss will not exceed the 
maximum value. For example, management may state that the loss in 
value due to unexpected macroeconomic events must not exceed 
10 million U.S. dollars with a probability of 0.95, that is, with a 95 percent 
confi dence. CFaR is similarly stated as the maximum cash fl ow loss 
the fi rm can accept relative to expected cash fl ows with a certain 
confi dence. 

 Although CFaR conceptually has intuitive appeal, it may not be an easy 
task to decide on the maximum loss and the corresponding level of confi -
dence. These decisions must be made before the extent of hedging over 
different time horizons can be determined. The likelihood of outcomes 
associated with particular costs and benefi ts, as well as costs associated 
with hedging, would be important factors behind hedging decisions. 
Based on these factors, management can set a certain CFaR as a maximum 
loss and a certain probability that losses will not be larger over a time 
horizon. 

 We proceed in Section 7.2 by describing how cash fl ows and their vari-
ation can be decomposed into risk factors based on measures of different 
exposures. Information requirements for estimation of CFaR are described 
in Section 7.3. The company used in the illustration, Norsk Hydro, is 
described in Section 7.4, along with its exposures to macroeconomic and 
commodity price risk. In Section 7.5, CFaR and its components are esti-
mated. Effects of hedging are analyzed in section 7.6. Concluding remarks 
follow in Section 7.7.  

     7.2    FROM EXPOSURES TO CASH FLOW AT RISK (CFaR)   

 The Volvo case in Chapter   5   was used to illustrate how cash fl ows 
and cash fl ow variability can be decomposed using information about 
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macroeconomic and other exposures. The regression analysis for changes 
in total cash fl ows in Table   5.2  , column (1) showed the following result:

       As shown in Table   6.6  , the exposure coeffi cients 5.2, –0.4 and 28.2 can be 
recalculated to show the effects on the level of SEK cash fl ows of a one unit 
change in each of the three macroeconomic variables. The only informa-
tion needed for this transformation is the expected level of cash fl ows in 
SEK. There is an advantage to work with percent rate of change, however, 
since the distribution of changes in price variables typically is closer to the 
bell-shaped normal distribution. Such distributions can be characterized 
with information about the expected change and the variance of the 
change alone. 

 The expected change in the cash fl ows can be calculated using Equation 
18 with the exposure coeffi cients and the expected changes in the three 
macroeconomic variables, assuming that the expected effects of other 
random infl uences is zero. The variance of the change in cash fl ows is 
more complex, since it depends not only on exposures and the variances 
of the three factors in the equation above but also on the possible relation-
ship among these factors. It is possible, for example, that an increase in the 
German producer prices is associated with an appreciation of the Swedish 
krona, that is, a decline in SEK/FC. In this case, changes in the exchange 
rate and changes in German producer prices are negatively correlated. 
Taking into account the variances of the two variables, we say that there is 
a negative covariance between them.   

 The variance of the percent change in Volvo’s quarterly cash fl ows can 
be calculated as follows:
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 In this equation it is assumed that there is no correlation between the 

three macroeconomic price variables and the random term capturing 
infl uences of other factors. The fi rst three terms capture the variances of 
the three macroeconomic factors followed by variance of the random term 
for other infl uences. The last three terms capture the effects caused by cor-
relation among the three factors to which the fi rm is exposed. In this par-
ticular case there are no industry-specifi c or fi rm-specifi c factors explaining 
the cash fl ows except the random term. As the number of factors increase, 
the number of covariances also increases rapidly. For this reason, variances 
and covariances are usually described in a matrix when there are more 
factors, as we will see below, and matrix algebra is applied to calculate the 
total variance. 

 The effect of, for example, exchange rate variance on cash fl ow variance 
in Equation 19 depends on the exchange rate exposure (5.2), the variance 
of the exchange rate change in the fi rst term, as well as on the covariances 
between the exchange rate change and changes in the other variables in 
the fi fth and the sixth terms, weighted with the product of the exposures. 
Thus, if the fi rm by means of risk management could eliminate the impact 
of exchange rate changes, the reduction in the cash fl ow variance would 
not depend on the reduced exchange rate variance alone but also on cova-
riance terms. The sum of the covariance terms that include exchange rate 
changes can be either positive or negative. 

 Using historical data for changes in the different variables, the above 
formula can be used to decompose the variance of changes in cash fl ows 
to estimate the contribution of each factor to the total variance. CFaR is 
forward looking, however, and it refers to the concern of management with 
cash fl ow risk over the next quarter, the next half year, or a longer period. 
For this purpose, it is necessary to take into account how the different 
variables behave over time. Are exchange rate changes following a random 
walk, implying that the current change is the best predictor of the change 
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over the next quarter, or are changes in the exchange rate mean-reverting, 
implying that an increase may be expected to be followed by a decrease? 
In the latter case, expectations for the next quarter depend on what hap-
pened during the previous quarter. Information about the current situa-
tion is then required to estimate so-called conditional expectations and the 
conditional cash fl ow distribution over a certain time horizon. The concept 
of conditional refers to estimation using available information at a certain 
time in order to evaluate risk with respect to a certain time horizon. 

 CFaR can be expressed in terms of a maximum change relative to the 
expected change in cash fl ows with a certain confi dence for a time period, 
or it can be expressed in terms of a maximum amount that can be lost rela-
tive to expected cash fl ows over the period. With information about the 
expected cash fl ows, changes can easily be recalculated as amounts and 
vice versa. In the following we defi ne CFaR in terms of amounts.  

     7.3    INFORMATION REQUIREMENTS FOR CFaR ANALYSIS   

 With information about consequences of cash fl ow short falls, management 
can determine its willingness to accept the possibility of short falls of differ-
ent magnitudes. We assume now that management has made such a deter-
mination. Thus, it has determined, as in our previous example, that cash 
fl ows over the next quarter must not fall below expected cash fl ows by an 
amount exceeding 10 million dollars with a confi dence level of 95 percent. 
Another way to state this objective is that the probability that the 10 million 
U.S. dollars shortfall will be exceeded must be at most 5 percent (0.05). Next, 
we turn to the information required to calculate how the variance of cash 
fl ows and CFaR depend on the macroeconomic and other risk factors. 

      1.    Using historical data for cash fl ows and relevant risk factors, 
exposure coeffi cients should be estimated as described in Chapter   5  . 
Scenario analysis offers an alternative method for measuring 
exposures as described in Chapter   4  .  

   2.  The expected cash fl ows can be calculated with information about 
the expected values for the risk factors identifi ed in the previous 
stage. The expected cash fl ows would correspond to cash fl ows 
according to a budget for the relevant time period.  

   3.  Next, variances of risk factors and covariances among these factors 
for the time horizon of concern in risk management should be 
estimated. Since, the objective is to describe the possible outcomes 
for a specifi c time horizon, the current situation and the time 
pattern of changes in the risk factors are relevant. This step 
amounts to developing a so-called variance-covariance matrix as 
shown below. Historical data for the different variables would 
normally be used in this step.  

   4.  Identify hedge instruments, cash fl ow effects of hedging, and 
transactions costs for the instruments.     
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 Using the information described in these steps, a distribution of cash 
fl ows over a period can be estimated without and with hedges in place by 
means of, for example, simulation methods as discussed below. Steps 2–4 
should be repeated each period based on new information about cash 
fl ows and risk factors.   

    7.4    NORSK HYDRO AND ITS EXPOSURES     

 Norsk Hydro2 is a Norwegian industrial conglomerate headquartered in 
Oslo. Formerly a widely diversifi ed conglomerate, Hydro in the 1990s ini-
tiated a strategy of focusing on three main business areas: oil, aluminum, 
and fertilizers. By acquiring the German aluminum maker VAW in 2002, 
Hydro established itself as one of the world’s three largest integrated 
players in the aluminum market. In 2003 the board decided to divest the 
fertilizer division. The divestment took place in early 2004, following the 
period we are analyzing. Of operating revenues of NOK 172 bn in 2003 for 
the entire Hydro Group (HG), the oil and gas division accounted for 35 
percent, aluminum for 40 percent, and agriculture for 22 percent. Other 
activities made up the remaining 3 percent. In this chapter we limit our 
analysis to the entire group, HG. 3  

 Data for EBITDA (Earnings Before Interest, Tax and Depreciation 
Allowance) from the fi rst quarter of 1996 through the last quarter of 2003 
have been obtained as the measure of cash fl ows of concern for manage-
ment. EBITDA captures commercial cash fl ows and excludes all fi nancial 
cash fl ows. Cash fl ow effects of fi nancial hedge instruments will be 
included as well in the analysis below, but interest costs and capital gains 
or losses on fi nancial positions are not included. Capital expenditures and 
new fi nancing during the period are excluded in the analysis. These cash 
fl ow items would be relevant only if they would depend on the outcome 
of the risk factors. 

 We include four groups of macroeconomic and market prices of possi-
ble relevance to Hydro in the analysis of exposure. These groups are com-
modity prices, exchange rates, infl ation rates, and interest rates. All the 
business areas are clearly sensitive to commodity prices. The oil and gas 
division is primarily exposed to changes in the price of oil, the aluminium 
division is exposed to changes in world aluminium prices as well as energy 
prices, and the fertilizer division is sensitive to the price of Urea and Can 
on the output side and ammonia and energy on the input side. 

 We need not go into details about the sources of exposure to macroeco-
nomic variables and commodity prices, but a few facts can be noted. The 
price of Urea is set in dollars in the world market, while the price of Can 
is set in Euros. Thus, it is possible that changes in the USD/EUR rate can 
affect the relative attractiveness of Urea and Can. These two fertilizer 
products are close substitutes. As for currency exposures on the cost side, 
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there are major production centers in Norway and Belgium. Sales occur 
worldwide and there are a number of competitors in North America, 
Europe and Asia. 

 The macroeconomic price variables that constitute potential exposures 
are listed in Table   7.1  . Different specifi cations were tested to obtain a 
“best” model with a limited number of exposure coeffi cients. The fi nal 
specifi cation presented in the table was based on the statistical signifi cance 
of variables, as well as their economic rationale from the point of view of 
HG. Since there is substantial correlation among some variables, several 
alternative specifi cations yield similar results qualitatively. The table 
shows that only commodity prices and seasonal factors remain in the fi nal 
specifi cation for the Hydro Group. The other listed macroeconomic vari-
ables had explanatory value for one of the subsidiaries. 

 Since exposures properly refer to unanticipated changes in the different 
risk factors, assumptions must be made about expected changes in both 
cash fl ows and risk factors. Considering our frequency of observations 
(quarterly data), we make the simplifying assumption that all variables 
follow random walks in levels. Accordingly, all changes are unanticipated. 
As discussed elsewhere, this assumption may not be entirely appropriate 
but to the extent that exchange rates, interest rates and other price vari-
ables are determined in well-functioning liquid markets, a very high pro-
portion of the variation in these variables tends to be due to unanticipated 
changes. 

  Exposure can be estimated using data in levels, fi rst differences, or per-
centage changes. Statistical properties of the time series should guide the 
decision. In particular, the time series should be stationary. In this case, the 
dependent variable is the change in EBITDA for HG in NOK on a quarterly 
basis. The independent variables listed in Table   7.1   are specifi ed in fi rst dif-
ferences. 4  In Table   7.1  , Brent crude is the USD reference price for oil pro-
duced in the North Sea. The aluminum price is the USD spot price as quoted 
on the London Metal Exchange, converted to euros. Urea and Can are fertil-
izer prices in USD and EUR and NH 3  is the USD price of ammonia. The 
long-term interest rates are the yields to maturity on 10-year German, 
Norwegian, and U.S. government bonds. Infl ation rates are based on CPIs 
Quarterly dummies are included to control for seasonal cash-fl ow patterns. 

  The data period for the regression analysis is 1996:I to 2003:IV. It is 
important that the analysis is performed on structurally stable data for 
cash fl ows. Although one signifi cant acquisition occurred during the 
period, HG’s overall business model was stable through 2003 before the 
fertilizer business was sold. 

 The exposure coeffi cients obtained from the regression analysis for HG 
are also presented in Table   7.1  . The p-values in parentheses indicates the 
probability that the coeffi cient is different from zero. 

 Although the divisions of HG are exposed to macroeconomic risk fac-
tors, HG as a whole is exposed only to commodity prices in the fi nal model. 
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The coeffi cients show that the group gains from increases in the prices of 
oil, aluminum, and Urea. For example, a one dollar increase in the price of 
Brent crude leads to a NOK 135 mn increase in EBITDA for the group. 
Although there is no independent exchange rate exposure for the group, 
the commodity price variables are correlated with the exchange rates. The 
NOK/USD and the NOK/EUR rates have correlation coeffi cients of 0.47 
and -0.39 with Aluminium and Brent Crude, respectively. As shown in 
Table 7.2, this means that an analyst of exchange rate exposure, without 
taking commodity prices into consideration, would fi nd exchange rate 
exposure, while in our analysis the exposures are identifi ed as commodity 
price exposures.  

   Table 7.1    Estimated exposure models for the Norsk Hydro Group (HG) 1996:I to 
2003:IV. Coeffi cients show average cash fl ow changes in Mn NOK from a 
one-unit increase in each variable. (p-values in parentheses)  

  HG  

 Intercept  488 (0.17) 

 Brent crude  161 (0.03) 

 Aluminum  4 (0.07) 

 NH 3  

 Urea  22 (0.10) 

 Can 

 NOK/USD 

 NOK/EUR 

 NOK/CAD 

 Gvt 10y US 

 Gvt 10y Norway 

 Gvt 10 Germany 

 Infl ation US 

 Infl ation NO 

 Infl ation EMU 

 Infl ation CA 

 Q1  788 (0.15) 

 Q2  –784 (0.12) 

 Q3  –938 (0.07) 

 R 2   0.62  

 SE of regression  967 

 BG statistic  1.49 

 JB statistic  0.64 
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     7.5    ESTIMATING CFaR   

 In this section the exposure coeffi cients will be combined with informa-
tion about the distributions for the risk factors identifi ed in the previous 
section in order to estimate a distribution for the commercial cash fl ows 
of Norsk Hydro, and thereafter, to assess the CFaR at a specifi c level of 
confi dence. 

 To derive a conditional distribution of cash fl ows in one quarter, start-
ing with information about current cash fl ows and current values of the 
risk factors, the exposure coeffi cients in Table   7.1   are used, along with 
information about variances for the risk factors and the covariances 
between the risk factors. The exposure coeffi cients show how cash fl ows 
respond to a one unit change in each variable. Variances and covariances 
show how unanticipated changes in the risk factors may occcur over the 
next quarter. The information about standard deviations and correlations 
shown in Table   7.2   constitute the elements needed to obtain a variance/
covariance matrix for the risk variables. Variances of the three commodity 
prices are the squares of the standard deviations and the covariances can 
be calculated using the correlation coeffi cients in the table as well. In addi-
tion, the variance of the error term in the cash fl ow equation must be taken 
into account, since other factors infl uencing cash fl ows are captured by 
this term. If the error term is well behaved, it has by defi nition no correla-
tion with any of the explanatory variables and its own past values. 

 The fi nal step in the estimation of the distribution of cash fl ows is to 
simulate cash fl ows for random values of the commodity prices in the 
exposure model, taking into account the relations implied by the vari-
ance/covariance matrix. Using this matrix, a simulation software program 
called @Risk is programmed to run 10,000 scenarios of the variables in the 
forecasting system. HG’s cash fl ows are the sum of each of the simulated 
macroeconomic and market variables, multiplied by the relevant expo-
sure coeffi cient, plus a constant and a simulated value of the error term. 
The standard deviation of this term is given by the standard error of 
regression in Table   7.1  . For each of the 10,000 simulations, the @Risk pro-
gram calculates the value of Hydro’s cash fl ows; 10,000 scenarios for the 
commodity prices provide us with 10,000 simulated values of cash fl ows. 
Figure   7.1   describes the simulated distribution. 

   Table 7.2    Standard deviations and correlations between risk factors for 
Norsk Hydro (quarterly changes 1996:I-2003:IV)  .

        Standard deviation     Aluminum   Urea

  Brent crude     2.9 0.37 0.21

   Aluminum    86   0.01

Urea   14.6
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 The probability of different outcomes for cash fl ows are shown verti-
cally, while levels of cash fl ows are shown horizontally. The cash fl ow level 
corresponding to the 95 percent confi dence level is shown at the vertical 
line denoted 5% and the CFaR at the 95 percent confi dence level is the dif-
ference between the mean and this level (2030). Figure 7.1 and table 7.3 
summarizes the information about CFaR for the fi rm for the next quarter, 
using a 95 percent confi dence level. The fi gures in the table imply that cash 
fl ows will not fall below 11,678 with a probability of .95. Equivalently, the 
probability that cash fl ows will fall below this level is 0.05. If the cash fl ows 
decline to the level implied by the chosen confi dence level, they will fall 
14.8 percent. If management considers a 5 percent likelihood of such a loss 
unacceptable, then risk management instruments must be considered.  

     7.6    HEDGING EXPOSURE TO REDUCE CFaR   

 A benefi t of exposure-based CFaR analysis is that the evaluation of hedging 
decisions is greatly facilitated. Management can evaluate the impact on CFaR 
of different hedging strategies. The maximum risk reduction that can be 
obtained if all commodity price risk can be hedged depends on the contribu-
tion of these risk factors to the total variance of cash fl ows. Table   7.1   shows 
that the R-squared for the regression is .69, meaning that 69 percent of the 
cash fl ow variance is explained by commodity prices and seasonal factors. 
Using this information, the CFaR with 95 percent confi dence can be calculated 

   Table 7.3    Exposure-based CFaR estimates for 2004:I (Mn NOK)  .

  Expected Cash 
Flow     (A)  

  95% percentile 
Cash Flow     (B)  

  CFaR    
(C = A−B)  

  CFaR in percent    
(D = C / A)  

 HG  13,708  11,678  2,030  14.8% 

  Figure 7.1    Simulated distribution for HG’s cash fl ow, 2004:1  
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for the case when all commodity price risk has been perfectly hedged. This 
CFaR fi gure is 1,509. In other words, the CFaR can be reduced from 2,030 to 
1,509 if all infl uences on cash fl ows from changes in commodity prices for the 
next quarter can be removed. 

  The impact on CFaR of hedging a particular commodity price risk 
depends on (a) the size of the exposure, (b) the volatility of the risk factor 
being hedged, and (c) the correlation between the risk factor being hedged 
and other risk factors in the model. In Table   7.4  , the results of hedging each 
individual commodity price risk, while leaving the others unhedged are 
reported. The base case CFaR is 2,030 as shown in Table   7.3   and Figure   7.1  . 
The middle column shows CFaR at the same confi dence level in each hedge 
case. If only one exposure is to be hedged, the greatest risk reduction is 
obtained by hedging the exposure to Brent crude oil. Urea has a higher 
volatility than Brent but the exposure to Brent prices is larger, as shown in 
Table   7.1  . The exposure to the aluminum price also seems relatively large 
in Table   7.1  , but the risk reduction from hedging the aluminum price is 
relatively small as a result of the greater stability of this commodity price.  

     7.7    CONCLUDING REMARKS ON CASH FLOW AT RISK   

 In this chapter the exposure coeffi cients described in previous chapters 
were put to use in risk management using a particular method for mea-
suring risk. We have illustrated how CFaR can be made an important 
aspect of MUST analysis. CFaR represents one way to set clear objectives 
for macroeconomic risk management, and it helps to conceptualize the risk 
management process. The quantitative implementation of this approach 
requires a large amount of historical data as well as the use of advanced 
statistical methods. In the next chapter, we discuss alternative ways of 
formulating risk management objectives and strategies. We argue that the 
need for complexity and expertise can be reduced substantially under rea-
sonable conditions.   

     NOTES   

     1    Jorion (2006) describes and applies VaR on a number of fi nance problems, and he 
discusses strengths and weaknesses of using VaR as a tool in risk management.  

   Table 7.4     Hydro Group’s CFaR estimates under different hedging strategies  

Base case CFaR 
(no hedge)

Hedged CFaR 
(100% hedge of 
each risk factor)

Risk reduction in %

    Brent crude     2,030     1,762   13.2%

  Aluminum   2,030   1,886   7.1%

  Urea    2,030   1,881   7.3%
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         2    This section is based on Andrén, Jankensgård, and Oxelheim (2005)  
   3    Andren, Jankensgård, and Oxelheim (2005) analyze the exposures of the differ-

ent product areas as well.  
   4    Error terms have been subjected to the Breusch-Godfrey test for serial correla-

tion and the Jarque-Bera test for normality.        
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     Strategies for Risk and Exposure 
Management  

Chapter 8

             8.1    INTRODUCTION   

 In Chapter   2   the potential for value enhancement of having an explicit risk 
management program in place was discussed. An important part of such a 
program is an explicit strategy for risk management. The strategy provides 
the general rule based on which operational decisions can be made. Few 
fi rms seem to have a clear concept of the relationship between a strategy for 
risk management, and the fi rm’s overall objectives. Rather, it seems as if the 
relatively easy access to some kinds of accounting-based data determines the 
exposure concept, while operational decisions with respect to hedging and 
cover are based on managers’ personal risk attitudes. These attitudes depend 
strongly on how managers are evaluated when there are gains and losses 
due to exchange rate changes, infl ation, interest rate changes, and so on.   1    

 Given the fi rm’s objective with respect to shareholders and other stake-
holders, it is naturally desirable that a risk management program is con-
sistent with the objective. This consideration generally implies that a risk 
management strategy should refer to some concept of economic exposure 
rather than being accounting-based. Furthermore, once a strategy is deter-
mined, it is important that managers themselves are evaluated in such a 
way that their incentives are consistent with the fi rm’s objective. To 
develop criteria for such an evaluation, an explicitly formulated strategy 
is needed. In this chapter we discuss the necessary elements for an “eco-
nomic” management strategy. Performance evaluation and risk manage-
ment incentives are discussed in Chapters   9   and   10  . 

 A fi rm’s objective can be defi ned in several dimensions. Although the 
most fundamental objective may be shareholder wealth maximization, 
operational objectives are often stated in terms of a target variable, 
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time horizon, and risk attitude. The target variable could be earnings, cash 
fl ows or stock market value. The time horizon would to some extent be 
determined by the choice of target variable, but if earnings or cash fl ows 
are viewed as target variables a time horizon must be considered explic-
itly. Risk attitude is often defi ned as risk averse or risk neutral with respect 
to the target variable. The risk-averse fi rm is willing to accept a cost in 
order to reduce uncertainty about the target variable over some time 
horizon, while the risk-neutral fi rm is not willing to incur costs. 

 We discuss four types of strategies: laissez-faire or do nothing, aggres-
sive, minimize variance, and selective hedging. These strategies can be 
chosen for any target variable and any time horizon. They are distin-
guished by management’s risk attitude and management’s view of profi t 
opportunities in fi nancial markets. 

 Choosing a strategy is, to a large extent, an information problem. 
Information about the fi rm’s overall objective, and expectations about 
goods and fi nancial market price relationships and price behavior, are 
needed to determine a desired strategy. Information requirements for a 
desired strategy may be so overwhelming that the range of feasible strate-
gies does not encompass the desired one. In this situation management is 
faced with the need to determine what risk management objectives can be 
achieved with the available information. If economic exposure is consid-
ered important, but information includes only accounting data, then it is 
necessary to consider whether the available data are a good enough 
approximation of economic data for hedging purposes. 

 Among the mentioned factors that determine the impact of risk on a 
fi rm, exposure is the one subject to most control and infl uence by the man-
agement facing macroeconomic uncertainty. Other risk factors, such as 
uncertainty about exchange rates are not within management control. For 
this reason, macroeconomic risk management becomes largely manage-
ment of exposure, and we will use the terms  risk management  and  exposure 
management  interchangeably. 

 A corporate management that wants to be consistent in its management 
of exposure must make its views on the following points quite clear in its 
policy:

     •    target variable and time horizon  
   •    attitude to risk  
   •    effi ciency of price adjustment in different markets  
   •    information requirements  
   •    fl exibility of operations (real options) versus fi nancial risk management.     

 These determinants of strategy are discussed in sections 8.2–8.6.  

     8.2    CHOICE OF TARGET VARIABLE AND TIME HORIZON   

 The interests of various stakeholders were discussed in Chapter   3  . It 
was concluded that shareholder wealth maximization is consistent with a 
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concern about the probability of bankruptcy. This probability depends on 
uncertainty about the value, the sensitivity to macroeconomic disturbances 
and the current value of the fi rm. Thus, a degree of risk-aversion—in the 
sense of a willingness to sacrifi ce profi ts to reduce the variability of value 
and cash fl ow—can be rationalized when the probability of bankruptcy is 
not negligible. Since the probability of bankruptcy can vary over time, 
exposure management strategy may vary as well. 

 In Chapter   7   it was noted in connection with the discussion of Cash 
Flow at Risk that the incentive to manage the impact on the corporate cash 
fl ows of a particular risk-variable depends on four factors:

     (a)    the size of the cash fl ow exposure to the variable  
   (b)    the degree of uncertainty about the variable  
   (c)    the relationship between the variable and other risk variables  
   (d)    the distribution of costs and benefi ts associated with particular 

cash fl ow outcomes.     

 The last factor could be, for example, potential costs associated with 
lack of liquidity. 

 The choice between cash fl ows or profi ts in the near term, as opposed 
to economic value, is to a large extent a question of time perspective since 
the economic value is the discounted value of expected future cash 
fl ows. 

 Accounting measures of the value of the fi rm are generally very poor 
measures of economic value. Nevertheless, if fi nancial markets and 
institutions make credit assessments based on accounting fi gures, then a 
concern with accounting measures of exposure can be rationalized. 

 As noted in Chapter   2  , the management seeking to maximize share-
holder value is indirectly concerned about other stakeholders because 
their behavior infl uences the costs and revenues of the fi rm. Price uncer-
tainty may affect sales and output, while employment variability would 
affect labor costs. Thus, the management of macroeconomic exposure may 
have to include considerations of factors that affect the variability of prices, 
output, and employment. We discuss below some measures that manage-
ment can adopt to reduce the costs of operation caused by macroeconomic 
fl uctuation. These measures are discussed below under the heading 
“Real options.” 

The time perspective in risk management would depend on potential 
costs associated with particular outcomes for risk factors in, for example, 
the macroeconomic environment. Over the long term, there is most likely 
a lot of fl exibility in a fi rm’s structure and operations (real options). As a 
result, exposure over several years may not be a serious concern. 
Furthermore, the long-term exposure can be low because prices, interest 
rates, and exchange rates adjust relative to each other toward long-term 
relationships as described in appendices 3.2 and 3.3. These factors and 
their role in macroeconomic risk management are discussed in more 
detail.
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 In Chapter   5   it was pointed out that the time horizon of the fi rm in expo-
sure management should determine the specifi cation of exposure coeffi -
cients that are being estimated. The exposure coeffi cients for Volvo Cars in 
Chapter   5   were specifi ed as the sensitivity of changes in cash fl ows from one 
quarter to another in response to changes in macro price variables between 
the same quarters. Hedging based on these coeffi cients each quarter reduces 
the variance of the cash fl ows in the next quarter. This variance reduction, 
however, does not necessarily reduce the variance of cash fl ows over a 
longer time horizon or the variance of the fi rm’s value proportionately. 

 Consider the following alternative objectives of a fi rm:

     •    Firm I is concerned with the variance of cash fl ows one quarter 
ahead.  

   •    Firm II is concerned with the variance or variability of cash fl ows 
over the next two years.  

   •    Firm III is concerned with the variance or variability of the present 
value of its future fl ows.  

   •    Firm IV is concerned with the variance of its value in three months.     

 Firm I can obviously reduce the variance of the fl ow in three months by 
hedging in the three-month forward market. Firm I is the one we have 
discussed above.   The argument for this risk management objective would 
be that a substantial cash fl ow loss could geopardize plans for investments 
in three months or reduce the ability to take advantage of profi t opportu-
nities. Froot, Scharfstein and Stein (1994) discuss this type of risk manage-
ment objective. 

 Firm II worries about the variability of quarterly cash fl ows over a 
longer period. Quarter by quarter hedging has the consequence that the 
variance over the next two years depends on the variance of the forward 
rates at which hedging will be performed. 

 If hedging is not done, then the variance of cash fl ows depends on the 
spot rates in each quarter. In general the variance of forward rates (as 
opposed to forward premia) is not substantially smaller than the variance 
of spot rates (as opposed to a percentage change in exchange rates); see, 
for example, Fama (1984) and Oxelheim (1985). The variance reduction of 
hedging depends entirely on the three-month difference between the 
observation of the forward rate and the spot rate.   To substantially reduce 
the variance of cash fl ows over the time horizon, the fi rms should each 
quarter hedge expected cash fl ows in the following eight quarters. 

 Reasoning in the same way for fi rm III, it follows that the variance of 
the present value of cash fl ows is not reduced substantially by the expected 
consecutive hedging of quarterly exposures because, except for the fi rst 
quarter, the forward rates at which hedging occurs are not known and 
they can be expected to fl uctuate with the future spot rates. 

 It is possible, however, to hedge the value for fi rm IV in, say, three 
months, if the sensitivity of the value to changes in the exchange rate over 
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the next three months is estimated the way Volvo Cars’ cash fl ow sensi-
tivities were estimated in Chapter   5  . 

 What would be the point of hedging the value in three months if such 
hedging did not reduce the variability of the value over time? Recall that, 
in Chapter   2  , it was argued that the risk-aversion of management might 
increase with an increase in the probability of bankruptcy. The fi rm 
approaching distress can decrease the probability of bankruptcy within 
the next three months by hedging the value exposure in three months 
against effects of unanticipated changes in the exchange rate over the 
same period. 

 Concern about the stock-market value or the economic value in the 
future is really equivalent to concern about today’s value, since the values 
at different times are linked by the fi rm’s cost of capital. Uncertainty about 
this value depends on uncertainty about all future cash fl ows as well as on 
the expected pattern of these fl ows over time. The variability of cash fl ows 
needs not translate into variability of the value if relatively high cash fl ows 
one quarter are expected to be offset by lower fl ows another quarter. On 
the other hand, if relatively high cash fl ows are expected to be followed by 
high fl ows for some time, then the variance of fl ows could translate into 
variability of the value. 

 In summary, when deciding on, and when evaluating a strategy for 
hedging, it is important to know what the hedging is supposed to achieve 
in terms of reduced costs and variability. The objectives of different stake-
holders were discussed in Chapter   2  . Reducing cash fl ow exposure in 
three months’ time is generally not going to achieve much in terms of 
uncertainty about the fi rm’s value, but it may alleviate potential near-term 
liquidity problems. Note also that the observation in hindsight that vari-
ability of cash fl ows was not reduced by hedging does not necessarily 
imply that hedging failed for fi rms I and IV. We return to evaluation of risk 
management in Chapter 10.  

     8.3    MANAGEMENT’S RISK ATTITUDE   

 The major distinction to be made here is between risk-neutrality and risk 
aversion. If there are incentives to limit the variance of a target variable or 
to reduce the possibility that bad outcomes occur, a fi rm is risk averse in 
our terminology. On the other hand, a risk-neutral fi rm is not concerned 
with the variance of the target variable, presumably because substantial 
costs of particular outcomes are not within range, or because the distribu-
tion of costs and benefi ts associated with different outcomes for a variable 
is symmetric. 

 In the case of risk aversion a decision must be made about the target 
variable that risk aversion refers to. Without a conscious decision of this 
kind on a top management level, it is easy for subordinate managers’ own 
risk attitudes to shape the exposure management strategy. 
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 We have argued that risk aversion with respect to value and cash fl ows 
can be motivated by a concern for the probability of bankruptcy and 
liquidity. Value at Risk or Cash Flow at Risk can be appropriate objectives 
in these cases. 

 Risk-neutrality with respect to value and total cash fl ows does not 
exclude the possibility that the variance of commercial cash fl ows is of 
concern as a result of employees’ attitudes toward job security, costs of 
shifting employees among different activities, and the cost of holding 
inventories. The greater the sensitivity of the optimal output level to 
changes in demand and cost conditions, the more important are these 
concerns. 

 The task for management is to determine the value of reducing the vari-
ance of cash fl ows. In other words, those responsible for exposure man-
agement and, specifi cally, the size of exposed positions or the sensitivity 
of cash fl ows or value after hedging, should explicitly or implicitly be able 
to evaluate the acceptable cost of a reduction in variance. Only if share-
holders value a reduction in the variance in market value or cash fl ows 
positively, does hedging possibly translate into a gain in value. If manage-
ment determines that risk-neutrality is an appropriate attitude for value 
and total cash fl ows, then it is still possible that there are gains in terms of, 
for example, the wage costs of reducing the variance of sales and employ-
ment. In this case the “pricing” of reduced variance can be translated 
directly into cost savings.  

     8.4     PRICE ADJUSTMENT IN GOODS 
AND FINANCIAL MARKETS   

 Real exchange rate changes infl uencing, for example, the attractiveness of 
countries as production sites correspond to deviations from Purchasing 
Power Parity (PPP). If PPP holds, fi nancial positions in different curren-
cies are not subject to exchange rate risk. However, infl ation uncertainty 
remains a concern as long as nominal returns on securities are not per-
fectly linked to infl ation in the currency of denomination (see, for example, 
Wihlborg, 1978). 

 From the fi rm’s point of view, deviations from the “Law of One Price” 
(LOP) for outputs and inputs is of greater concern for the determination of 
a fi rm-specifi c real exchange rate. LOP implies that exchange rate changes 
are passed through to prices with the consequence that prices in different 
currencies are the same when translated into one currency. If prices adjust 
to LOP without effects on sales volumes, then the exchange rate exposure 
of the fi rm’s commercial operations is eliminated. Infl ation uncertainty is 
eliminated as well if prices on outputs, inputs, and wages are adjusted to 
changes in the price level without effects on the volume of sales. 

 While price adjustments in goods markets affect the nature of exposure, 
price adjustment in fi nancial markets infl uences the desirable approach to 
the management of this exposure. In fi nancial markets it is primarily 
International Fisher Parity (IFP) that must be considered. As discussed in 
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Chapter 3, IFP implies that the expected returns on equivalent securities 
denominated in different currencies are the same and that the costs of loans 
denominated in different currencies are the same. Thus, under IFP, fi nancial 
positions can be shifted from one currency to another without affecting the 
fi rm’s expected cash fl ows and value. This possibility has strong implica-
tions for exposure management, because there is no trade-off between risk 
and return when choosing the currency denomination of fi nancial positions. 
These positions infl uence the exchange rate exposure of the fi rm, however. 
The risk-neutral fi rm would be indifferent between positions in different 
currencies under IFP. The risk-averse fi rm, on the other hand, would choose 
the position that minimizes the variance of the target variable. Thus, the 
fi nancial position can be chosen to simply offset the exposure of commercial 
operations without infl uencing the fi rm’s expected profi tability. 

 In domestic fi nancial markets there are no expected gains from borrow-
ing long-term at a given interest rate versus obtaining a series of short-
term loans, if the long-term interest rate is a weighted average of a series 
of consecutive expected short-term interest rates. This condition implies 
that there are no risk premia associated with interest rates for different 
maturities. When this relationship holds for the term structure of interest 
rates, we say that the “expectations hypothesis” for interest rates on dif-
ferent maturities holds. This hypothesis for domestic markets is compa-
rable to IFP in international markets. 

 The risk-neutral manager who believes in the expectations hypothesis 
is indifferent between loans of different maturities and indifferent between 
fi xed rate and adjustable rate loans when comparing general market rates. 
Thus, the choice of maturity structure and adjustability would be deter-
mined by fi rm-specifi c spreads offered by different fi nancial institutions 
for different maturities and degrees of adjustability. 

 A third market relation of interest for exposure management is Fisher 
Parity (FP). This relation implies that the nominal interest rate for a certain 
maturity fl uctuates with expected infl ation given the expected real interest 
rate. In other words, the expected real interest rate is independent of 
expected infl ation, and the nominal interest rate is the sum of the two inde-
pendent components. From an exposure management point of view FP 
implies that the maturity structure and the adjustability of interest rates can 
be determined either with the objective of hedging commercial real interest 
rate risk—if infl ation-linked securities exist—or with the objective of hedg-
ing commercial infl ation risk—if there are other securities available for 
hedging real interest rate risk. On the other hand, if FP does not hold, then 
the correlation between the real interest rate and the infl ation rate must be 
considered. Any position taken with the objective of hedging real interest 
rate exposure has implications for infl ation exposure and vice versa.  

     8.5    CHOICE OF EXPOSURE MANAGEMENT STRATEGIES   

 The choice of exposure management strategy is summarized in Table   8.1  . 
We assume that the fi rm has estimated a certain commercial exposure for 



   Table 8.1    Financial market relations, risk attitude, and exposure management strategy for total exposure using fi nancial positions.  

 Market  Manager’s view of the market  Manager’s risk attitude 

 Risk-neutral  Risk-averse 

 International 
fi nancial 
market 

 IFP  Laissez-faire   a    w.r.t. currency denomination 
 Minimize exposure to exchange rate 

uncertainty 

 Non-IFP 
 Aggressive strategy w.r.t. currency 

denomination 
 Selective hedging trading off risk-return 

 Domestic 
bond 
market 

 Expectations 
Hypothesis 

 FP 
 Laissez-faire a  w.r.t. maturity structure and 

interest rate adjustability 

 Minimize exposure to real interest exposure 

 Non-FP  Minimize exposure considering real interest 
rate linkage with infl ation 

 Non-Expectations 
Hypothesis 

 FP 

 Aggressive strategy w.r.t. maturity structure 
and interest rate adjustability 

 Selective hedging of real interest rate 
exposure 

 Non-FP  Selective hedging considering real interest 
rate linkage with infl ation 

  a   Laissez-faire implies that currency denomination and maturity structure are determined entirely by the most favorable transaction fees and spreads offered to 
the specifi c fi rm in the market. 
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its desired time horizon and management must determine how to use 
fi nancial positions to achieve a desired total exposure for value or cash 
fl ows. The strategy for hedging depends in this situation on the risk atti-
tude and management’s view of IFP, the expectations hypothesis, and FP. 

 In Table   8.1  , risk attitudes are either risk-neutral or risk-averse, indicat-
ing a willingness to sacrifi ce return on an exposed position to reduce the 
variance of the target variable. Vertically, a distinction is made between 
international and domestic markets. Management’s belief in fi nancial 
market pricing relations and risk attitude are indicated horizontally. 

 We distinguish between strategies with respect to exchange rate and inter-
est rate exposures, because lack of speculative opportunities in, for example, 
international fi nancial markets need not imply lack of opportunities in domes-
tic fi nancial markets. The latter markets determine the strategy with respect 
to interest rate risks. For simplicity it is assumed that infl ation exposure is 
managed by securities in other markets, or by indexation of contracts. 

 The four different strategies with respect to exchange rate exposure can 
be found in the two fi rst rows. “Laissez-faire” about the currency expo-
sure that arises in normal business operations is the strategy chosen by the 
risk-neutral manager, who believes that there are no profi t opportunities 
in fi nancial markets (IFP). This manager fi nds that nothing is to be gained 
by adjusting the currency position other than to achieve outright cost 
savings in normal commercial operations. 

 The manager with the same belief about markets, who is willing to 
incur a cost to reduce exposure, chooses the “minimize exposure” strat-
egy. Only risk matters for this manager’s choice of currency denomination 
under IFP. Thus, fi nancial positions are adjusted to offset the exposure of 
commercial operations. 

 While the strategies under IFP are very simple, they become more com-
plex if forecasting is believed to be profi table when IFP is not expected to 
hold. The risk-neutral manager will simply try to maximize speculative 
profi ts with an “aggressive strategy” using own or purchased forecasts of 
the exchange rate. The risk-averse manager faces the problem of trading 
off risk and return, choosing to hedge partially or “selectively” in order to 
benefi t from forecasting.   One approach is to determine an acceptable 
Value at Risk or Cash Flow at Risk (see Chapter   7  ) depending on the ability 
to forecast and on costs associated with unanticipated losses. 

 The lower part of Table   8.1   refers to domestic bond markets and the 
manager’s hedging strategy with respect to interest rate risk, assuming 
again that a commercial interest rate exposure has been estimated.   3    

 As noted, the expectations hypothesis implies that there are no profi t oppor-
tunities available by forecasting future short-term interest rates. The difference 
between long- and short-term rates contains information about the “best 
available” forecast. Similarly, there are no expected gains to be made from bor-
rowing in fi xed (adjustable) rate loans instead of adjustable (fi xed) rate loans. 
“Laissez-faire”—choosing the maturity that is associated with the best offered 
business conditions—becomes the strategy of the risk-neutral fi rm under the 
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expectations hypothesis. If the fi rm is instead risk-averse, then the maturity 
structure is chosen so as to offset the commercial interest rate exposure. 

 As in the international markets, an “aggressive strategy” or a “selective 
hedging” strategy is chosen by the manager who believes that “the market 
can be beat” by forecasting. 

 In the domestic bond markets we also distinguish between the case 
when FP is perceived to hold and when it is not. FP implies simply that real 
interest rate fl uctuations are independent of fl uctuations in the expected 
infl ation rate. In other words, changes in both real interest rates and 
expected infl ation are fully refl ected in changes in the nominal interest 
rates. If FP does not hold, then real interest rate fl uctuations in bond mar-
kets depend on changes in expected infl ation as well. Under these condi-
tions the real interest rates on infl ation-indexed bonds of different 
maturities depend on the expected infl ation rates over different time hori-
zons. Thus, hedging the pure real interest rate risk of commercial opera-
tions by means of positions in infl ation-linked securities will have the 
consequence that the fi nancial position becomes exposed to infl ation 
uncertainty. The correlation between the infl ation rate and the interest rate 
must therefore be considered even when infl ation-indexed bonds exist. 

 Table   8.1   can be used to determine a strategy under given specifi c 
assumptions, and also to identify management’s working assumptions 
given a strategy. Box   8.1   provides an example of this way of thinking that 
could help top management understand what exposure managers at 
operating levels are doing relative to the fi rm’s objective.  

     8.6    INFORMATION REQUIREMENTS   

 The choice of a risk management strategy depends not only on market 
price relationships and risk attitudes, but the feasibility of obtaining the 
information required to implement a strategy must be considered as well. 
In Table   8.2,   we summarize the information needs associated with the 
strategies in Table   8.1  . 

 The belief in the market price relationship refl ecting expectations both 
in international and domestic fi nancial markets simplifi es the exposure 
management strategy whether management is risk-neutral or risk-averse. 
Under risk-neutrality, currency denomination and maturity choice are 
irrelevant. Only transaction costs, bid-ask spreads, fees and the like matter. 
Thus, the information requirements for implementing the “do nothing” 
strategies are simply relative transaction costs associated with fi nancing 
from different institutions offering different currencies, maturities, and 
degrees of interest rate adjustability. 

 The information requirements for the “minimize variance” strategies 
are fi rst of all exposure coeffi cients for commercial cash fl ows or the values 
of assets devoted to commercial operations. Knowledge of exposure coef-
fi cients for fi nancial positions enables management to use fi nancial posi-
tions to offset commercial exposure, as described in Chapter   6  . 
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 Once management holds the belief that it is able to forecast profi t oppor-
tunities, the information requirements obviously include exchange rate, 
infl ation, and real interest rate forecasts. If management, furthermore, is 
risk-averse, then this information should be combined with information 
about exposure coeffi cients, variances, and covariance among returns in 
currencies and maturities. Furthermore, those making actual decisions on 
the fi nancial positions must know how to trade off risk and return. The 
implementation of for example, a Cash Flow at Risk approach as a “selec-
tive” strategy in accordance with the fi rm’s economic objectives is extremely 
demanding in terms of information requirements. The possibility that the 
strategy will be mismanaged must be weighed against the possible gains 
that can be obtained by getting involved in forecasting. 

 When asked, most fi rms would state that they are risk-averse and that 
they can forecast deviations from IFP and the other parity conditions. Thus, 
most fi rms face the greatest possible information needs in Table   8.2  . One must 
ask how much would be lost by assuming that parity relations hold, or if 
managers should really aim for implementing the most demanding strategy.  

Box     8.1     How management’s attitudes can be inferred from the 
management of exposure: An illustration   

  The fi nance division of a multinational fi rm chooses currency 
denomination of long-term debt by taking loans that offer the lowest 
spreads between the loan rate and government bond rates for the 
same currency. Financial positions up to two years’ maturity are 
determined with the following operational objective in mind:

     •    Total fi nancial positions including forward contracts should hedge 
commercial cash fl ow exposure for horizons up to two years.     

 What can be said about the objectives and attitudes of the manage-
ment in this fi rm? 

 First, the objective is stated in economic terms, because it is con-
cerned about cash fl ows over various time horizons, rather than book 
profi ts. Second, it is risk-averse, because it hedges commercial cash 
fl ow exposures for up to two years. Third, management seems to 
believe in IFP, because it wishes to hedge the commercial cash fl ow 
exposure up to two years completely. This is a ”minimize variance” 
strategy. Fourth, management seems to believe that PPP is a reason-
able assumption for time horizons over two years, because it hedges 
exposures only for shorter horizons than two years. Finally, manage-
ment believes in IFP for the long term as well, because it does not 
attempt to forecast exchange rates but considers government bond 
rate differentials the best avaliable forecasts. Therefore, the ”cheapest” 
loan is the one that offers the lowest rate relative to the risk-free rate.  



   Table 8.2    Financial market relaions, risk attitude, and information needs.   a     

 Market  Manager’s view of the market 
 Manager’s risk attitude 

 Risk-neutral  Risk-averse 

 International 
fi nancial 
market 

 IFP  —   
 Commercial exposure to exchange rate changes  
Exposure of fi nancial positions 

 Non-IFP 
 Exchange rate forecasts 

(relative to interest rate 
differentials) 

 Exposure coeffi cients as above  
Exchange rate forecasts  
Variances and correlations among currency positions 

 Domestic bond 
market 

 Expectations 
Hypothesis 

 FP  —  Commercial and fi nancial interest rate exposure coeffi cients 

 Non-FP  — 
 Interest rate exposure coeffi cients as above  
Infl ation exposure coeffi cients  
Interest rate–infl ation correlations 

 Non-Expectations 
Hypothesis 

 FP 
 Interest rate forecasts over 

the maturity spectrum 

 Interest rate exposure coeffi cients as above  
Interest rate forecasts  
Interest rate variances and correlations across markets 

 Non-FP 
 Interest rate forecasts over 

the maturity spectrum 

 Interest rate exposure coeffi cients as above  
Infl ation exposure coeffi cients  
Infl ation forecasts  
Infl ation variances and correlations across maturities
  Infl ation–interest rate correlations 

  a  All strategies require information about transaction-fees and bid-ask spreads in addition to the information listed here. 
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     8.7     ADJUSTABILITY OF COMMERCIAL  OPERATIONS: 
REAL OPTIONS    

 The exposure management strategies discussed so far have been based on 
the assumption that the exposure of commercial operations is given and 
that fi nancial positions are taken to reduce the total exposure if so desired. 
There is an obvious substitutability between hedging with fi nancial con-
tracts and adjustment of commercial operations, however. Over time hori-
zons when there is adjustability of commercial operations in different 
dimensions, risk management by means of fi nancial positions may not be 
the best strategy for dealing with exposure. Some exposure management 
instruments listed in Table   6.1   in Chapter   6   referred to adjustment of com-
mercial operations. We elaborate on such instruments here. An important 
aspect of these instruments is that they often can be thought of as “real” 
options that enable a fi rm to both reduce exposure and increase expected 
profi ts. Thus, they are not only substitutes for fi nancial instruments but 
complements as well, and they should be considered by all fi rms regard-
less of risk attitude.   4    

 Deviations from PPP can be long lasting and affect the profi tability of a 
fi rm’s operations to such an extent that the viability of the operations is 
threatened by such factors as low domestic currency prices on exported 
outputs, high costs of imported inputs, or lack of competitiveness in the 
market relative to foreign producers. Over longer time horizons when 
PPP holds, there is no exchange rate risk but there may be exposure of 
commercial operations owing to uncertainty about relative prices among 
outputs and inputs. In general, exposure to price differences between out-
puts and inputs can be managed by adjustment of commercial operations 
in different dimensions. Such adjustment is generally costly, however. 
Principles for managing such exposure have been developed theoretically 
by applying the theory of option pricing. The ability to move a production 
site from one country to another, to shift from a supplier in one country to 
a supplier in another country, to abandon a market where losses mount, 
and to enter a new market where profi ts are expected are all “options” that 
can be exercised at a cost. By creating fl exibility of operations in different 
dimensions, these costs can be reduced, enabling the fi rm to better take 
advantage of profi t opportunities. Thus, exposure management by means 
of commercial operations affects the fi rm’s profi tability as well as its expo-
sure to real exchange rate changes and relative price shifts.   5    

 The multinational fi rm with production units in more than one country 
can shift production from one country to another (if spare capacity exists), 
when relative labor costs change as a result of exchange rate changes (see 
Kogut and Kulatilaka, 1994). In many industries, the hindrances to such 
shifts are substantial either because of non-standardization of products or 
because of labor relations in producing units. A more valuable option for 
many fi rms would be to expand purchases of inputs from suppliers in coun-
tries with favorable real exchange rates and reduce purchases from others. 
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 Abandoning markets where losses are made is also associated with 
costs, if the fi rm hopes to reenter in the future. Customer relations may be 
hurt and there are costs associated with reentry and regaining market 
share. The costs of entering a market the fi rst time are likely to be even 
higher. Thus, to either abandon or enter a new market is generally not 
worthwhile for small relative price changes even if a conventional project 
evaluation would indicate that the changes are profi table. The reason why 
conventional project evaluation techniques fail to give the correct signals 
is that they do not take into account that, under uncertainty, reversals of 
decisions may become necessary and there are costs specifi cally related to 
these reversals. Thus, when there is uncertainty about real exchange rates 
and relative prices there is “a band of inaction”; within this band current 
operations continue unchanged even if losses occur. 

 The “options” associated with adjustability of commercial operations 
are more valuable as the uncertainty about real exchange rates and rela-
tive prices increases. They are also more valuable if the irreversible costs 
of changes can be reduced. Thus, high uncertainty makes fl exibility or 
adjustability more valuable because it enables the fi rm to take advantage 
of profi t opportunities in commercial operations. For example, spreading 
input purchases among suppliers in different countries reduces the costs 
of expanding these purchases in the country with the most favorable 
exchange rates. 

 The fi rm’s rule for responses to changes in exchange rates, interest rates, 
and other sources of cost changes constitute the fi rm’s pricing strategy. 
Commercial exposure is strongly infl uenced by this strategy, as noted in 
Chapter   4  . Increased uncertainty in exchange rates and the macroeco-
nomic environment can make it worthwhile to change the pricing strategy 
in order to allow greater fl exibility and greater pass-through. The benefi ts 
of adjusting prices to levels that lead to higher short-run profi ts under dif-
ferent circumstances must be weighed against the costs of not being able 
to offer customers a stable price. To some extent the price adjustment to 
changes in, for example, exchange rates can be predetermined in contracts. 
Trade credit terms can also include payment adjustment in response to 
infl ation and exchange rate changes. The use of such adjustment clauses is 
not unusual (see Oxelheim et al., 1990). 

 The general implication of this discussion is that fl exibility and adjust-
ability of operations and pricing are exposure management tools which, 
to be worthwhile, require a minimum degree of uncertainty about future 
prices. If uncertainty is high, however, there are reasons to invest in the 
ability to adjust operations even in the short run, thereby reducing the 
need for exposure management by fi nancial positioning and increasing 
expected profi ts. Over the longer term the costs of adjustability can be 
diminished, because options are “built in” by the need to replace assets and 
individuals. Over such horizons, exposure management by adjustment of 
fi nancial positions is superfl uous.   6     
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     8.8    CONCLUDING REMARKS ON THE CHOICE OF STRATEGY   

 The choice of risk and exposure management strategy can be divided 
into two components. One component is the ability to adjust commercial 
operations and pricing to take advantage of profi t opportunities. We call 
this exploiting real options. The benefi ts of such adjustability, that is, of 
having real options, require a threshold degree of uncertainty about mac-
roeconomic conditions; investments in adjustability could be worthwhile 
if uncertainty is high. Over shorter time horizons, when adjustability of 
operations and prices is low, the second component of exposure manage-
ment comes into play. This component involves adjustment in the fi nan-
cial structure of the fi rm in terms of currency denomination, maturity, and 
adjustability of interest rates. The fi rm’s liability position in these dimen-
sions can be adjusted in order to offset the exposure of commercial opera-
tions. To the extent that there is not suffi cient fl exibility in the fi nancial 
structure, fi nancial derivatives are available for exposure management. 

 The strategy for using fi nancial positions to reduce or offset the com-
mercial exposure should be determined at top management level if eco-
nomic exposure is taken seriously. The factors that determine a desirable 
strategy are the target variable, such as cash fl ows or stock-market value, 
the time horizon, the risk attitude, and management’s belief about the 
effi ciency of pricing in fi nancial markets. 

 Most fi rms would specify their objectives in such a way that “selective” 
strategies are desirable, implying a trade-off between risk and expected 
return. Such strategies require so much information, however, that they 
often are not feasible. By working under the assumption that there are no 
profi t opportunities in fi nancial markets, information requirements are 
reduced drastically. The possible costs of this simplifying assumption 
must be weighed against the costs of managing the exposure with mis-
leading or missing information.   

      NOTES    

     1    See Wharton/CIBC Wood Gundy (1995) for an overview of exposure manage-
ment practices in the United States.  

   2    The case when cash fl ow predictions are uncertain was discussed in Chapter   6  .  
   3    Using the regression methods in Chapter   4   the interest rate exposure can be con-

sidered a real interest rate exposure when infl ation is an explanatory variable in 
the regression.  

   4    Miller (1992) discusses the various commercial and fi nancial exposures under 
the concept “integrated risk management.  

   5    Capel (1997) elaborates on this issue and demonstrates how exchange rate 
changes can be “exploited” to increase expected profi ts. See also Capel (1992).  

   6    Trigeorgis (1996), Amran and Kulatilaka (1999), and Copeland and Antikarov 
(2001).        
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   Recognizing Macroeconomic 
Fluctuations in Value-Based 

Management        

Chapter 9

             9.1    INTRODUCTION   

 Value-Based Management (VBM)1 has become a key instrument for evaluat-
ing corporate strategies, projects, and overall performance. Although VBM 
can be used together with standard discounted cash fl ow (DCF) in the plan-
ning stages, its principal use has been in developing performance measures 
like Economic Value Added (EVA) and Cash Flow Return on Investment 
(CFROI). These can be used to evaluate ongoing corporate projects and 
company-wide performance—that is to say, after the corporate investment 
decisions have been made and the capital committed.   2    Perhaps even more 
importantly, VBM performance measures often provide the basis for bonus 
systems that aim to align managerial incentives with those of shareholders. 

 The primary advantage of VBM frameworks is their ability to over-
come the defi ciencies of accounting-based performance measures like 
Earnings Per Share (EPS), in part by focusing on corporate cash fl ow. One 
limitation of most VBM frameworks is their failure to distinguish between 
changes in cash fl ows that refl ect changes in a fi rm’s competitive position, 
and cash fl ow changes that derive mainly from fl uctuations in the macro-
economic environment that show up in variables like exchange rates and 
interest rates. We return in this chapter to issues of evaluation of mana-
gers for the purpose of deciding on executive compensation in the pres-
ence of macroeconomic fl uctuations. In Chapter   10  , we discuss evaluation 
of risk management efforts on different levels in the fi rm. Our aim in this 
chapter is to develop a framework that enables management to isolate the 
effect of such variables on performance, while taking into account the 
interdependence and correlation between the variables in responding to 
broader changes in the macro environment.   3    Within the MUST analysis, 
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as described in Figure   1.3  , we are now looking back in time in order to 
disentangle different sources of changes in performance. 

 Changes in macroeconomic variables are, of course, beyond manage-
ment’s control. Even if they can be forecast, management may not be able 
to adjust operations to take advantage of expected changes. To the extent 
that changes in interest rates and exchange rates affect corporate cash 
fl ows and value, these effects can weaken the link between managerial 
pay and performance.   4    As shown in Oxelheim et al. (2008), the macro 
effects may constitute a quite substantial part of a bonus. For this reason, 
“cleansing” performance measures of macro effects may strengthen man-
agers’ incentives to add value by doing what they do best—allocating 
capital effectively and increasing operating effi ciencies. 

 Besides strengthening managerial incentives, another argument for fi lter-
ing out macro infl uences on corporate performance measures is that it may 
replicate a process that, at least to some extent, is actually performed by inves-
tors when setting stock prices. For example, a company with abnormally high 
profi ts that result from a depreciating currency is likely to trade at a lower 
P/E ratio than if the same profi ts were generated without such a change. By 
compensating managers for a currency-adjusted contribution to value added 
in this case, managers’ bonuses may be a more accurate refl ection of the 
market value added (or MVA) built into a company’s stock price.   5    

 In previous chapters, we have argued that corporate managers can mea-
sure the exposure of their fi rm’s cash fl ows to macro conditions by estimat-
ing their exposure to a set of macro price variables such as infl ation, exchange 
rates, and interest rates. In this chapter we use  exposure coeffi cients  (measured 
within a multivariate regression framework) to quantify the effect of either 
unexpected or actual changes in macro price variables on corporate cash 
fl ows (or, alternatively, on the value of the assets generating the cash fl ows). 
The exposure coeffi cients are used in a VBM context to remove the effects of 
macro variables on a fi rm’s cash fl ows (or value) during a specifi c time period 
and so arrive at a measure of a company’s “intrinsic” cash fl ows and value. 

 The chapter is organized as follows. The basic framework for “decom-
posing” changes in cash fl ows using exposure coeffi cients is laid out in 
Section 9.2. In Section 9.3, we use the case of Electrolux to illustrate the 
decomposition procedure and the potential size of the macro infl uences we 
are seeking to remove. We discuss when and how the procedure should be 
applied for purposes of management compensation in Section 9.4. The effect 
of fl exibility (real options) on the magnitude of macroeconomic effects and 
performance assessment is discussed in Section 9.5. Concluding remarks on 
the use of the MUST analysis in VBM are presented in Section 9.6.  

     9.2    VBM AND MACROECONOMIC FLUCTUATIONS   

 The framework of Value-Based Management rests on the premise that 
the value of the fi rm is equal to the discounted net present value of its 
expected cash fl ows, or its DCF value. Introducing real options as well,
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 where V A  is the value of corporate assets, X is the cash fl ow in a given 
period (j), β j  is the discount factor for each of the j periods, and PVRO rep-
resents the present value of real options that cannot be captured in con-
ventional present value analysis. In most of the chapter that follows, we 
ignore real options and focus just on current cash fl ows as the basis for 
performance evaluation, since bonus systems are based on current cash 
fl ows adjusted for a capital charge in most VBM frameworks. 

 Changes in cash fl ows in any period can be decomposed into two com-
ponents. One component represents changes under unchanged macroeco-
nomic conditions. To the extent that these conditions persist during a 
given period, changes in the cash fl ow for any individual fi rm are assumed 
to be attributable entirely to changes in the fi rm’s competitiveness in the 
market place and the growth in demand for the fi rm’s output. Moreover, 
given a fi rm’s technology, employee and managerial competence, and 
product demand, there is at any time a level of cash fl ows that can be iden-
tifi ed as the intrinsic level of cash fl ows for the period. We denote changes 
in this intrinsic level  x  L .   6    

 The other component of cash fl ow changes during a period depends on 
changes in macroeconomic conditions, as refl ected in changes in variables 
such as exchange rates, interest rates, and price levels. We denote these 
changes  x  M . This in turn means that total changes in cash fl ow can be 
expressed as the sum of the two components:

        

 Under most circumstances, a regression equation of the following general 
form can be used to estimate the effects of changing macro variables on 
fi rm performance. 

         

 where  e ,  i , and  p  represent percentage changes in sets of exchange rates, 
interest rates, price levels in period  t .   7    The variable  r , on the other hand, is 
used to capture changes in fi rm- and industry-specifi c conditions that may 
be signfi cantly correlated with macro events. The partial derivatives with 
repect to  e ,  i  and  p  ( a  e ,  a  i , and  a  p ) represent sensitivity coeffi cients (in multi-
variate regression analysis) that are meant to refl ect the exposure of a 
fi rm’s cash fl ows to changes in macroeconomic price variables.   8    

 The coeffi cients in Equation (22) refl ect more than just the direct impact 
of each variable on cash fl ows. Each coeffi cient also captures the effect of 
correlations among the variables in question, and among other macro 
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variables that do not show up in the equation. Moreover, for every fi rm 
there is likely to be a specifi c set of variables that best captures cash fl ow 
effects from macro events. For example, as we show in the next section, 
our regression analysis suggests that the effect of changes in macro condi-
tions on the cash fl ows of one well-known Swedish company is best 
refl ected by changes in four variables. 

 Performance evaluations can also be based on changes in the value of 
corporate assets rather than on changes in cash fl ows. In this case, Equation 
22 can be applied directly using the actual (or estimated) changes in value 
as the independent variable. But if the fi rm’s equity is not traded, or it is 
the performance of a corporate division that is being evaluated, then 
Equation 20 can be used to derive value effects that are based on the esti-
mated cash fl ow effects of macro variables.   9     

     9.3     CASH FLOW DECOMPOSITION AND VALUATION: 
THE CASE OF ELECTROLUX   

 Electrolux AB is one of the world’s largest manufacturers of white goods 
equipment. Through acquisitions the company has become a truly global 
player. Its headquarters is located in Sweden and, in spite of widespread 
Swedish and international ownership, the company is controlled by the 
so-called Wallenberg group through its holding company Investor. 

 Using statements of quarterly real operating cash fl ows for the Electrolux 
group from 1986 through 1994 that we obtained from the fi rm, we decom-
posed changes in these fl ows into the components described in the previ-
ous section. As in the Volvo Cars case presented in Chapter   5  , we identifi ed 
a number of key variables with potential economic explanatory power 
after getting answers to the following questions: Where does Electrolux 
produce; where does it buy its inputs; where are these inputs produced; 
what are the major markets for its products; and what are the major cur-
rencies and interest rates that affect the value of Electrolux’s fi nancial lia-
bilities? After this initial part of the analysis, the company’s major 
competitors were identifi ed and the same questions were asked for them. 
This analysis generated a set of 11 macro price variables, with potentially 
signifi cant effects on Electrolux’s cash fl ows during the period in question. 
The changes in real operating cash fl ows   10    were then regressed on changes 
in the variables from the fundamental analysis consisting of exchange 
rates between the Swedish krona and a few major currencies, interest 
rates, and rates of infl ation.   11    

 Table   9.1   summarizes the results of our analysis.   12    The macro price vari-
ables listed in the table explain about 50% of the fl uctuations in (season-
ally adjusted) changes in quarterly real operating cash fl ows. Moreover, 
our analysis suggests that a one percent depreciation of the Swedish krona 
vis-à-vis the British pound, holding the other variables constant, is 
expected to lead to a .55% increase in Electrolux’s operating cash fl ow. 
Because the Swedish krona is the company’s home currency and the fi rm 
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derives signifi cant net revenues from operations based outside Sweden, 
the company’s stockholders benefi t from any transaction in which a net 
positive foreign position is converted into that currency. The company 
also benefi ts from the stronger competitive position in Sweden that results 
from a weaker krona. 

 By contrast, an increase in Swedish short-term interest rates has a sig-
nifi cant adverse impact on Electrolux’s real operating cash fl ows, to a 
large extent because the demand for capital goods falls with an increase in 
interest rates. The other two interest rate components, British short rates 
and German long rates, are both positively correlated with the company’s 
cash fl ows. The most plausible explanations of these correlations is the 
association of higher rates in both these countries with improving macro-
economic conditions and increases in aggregate demand. 

 Table   9.2   illustrates the decomposition of changes in total cash fl ows 
into intrinsic and macroeconomic components for the (out-of-sample) 
periods 1993 and 1994.   13    Column (1) shows actual quarterly cash fl ow 
changes in 1993 and 1994. Columns (2), (5), (6), and (7) list the changes in 
the price variables, which are multiplied by the coeffi cients in Table   9.1   to 
obtain the changes in cash fl ows caused by changes in all the macro vari-
ables ( x  M ) in column (8). Changes in intrinsic cash fl ows ( x  L ) are registered 
in column (9). 

 Although we have not yet addressed this issue, some changes in macro 
variables like exchange rates and interest rates can be anticipated using 
futures rates (or, in the case of exchange rates, differences between two 
countries’ interest or infl ation rates). In some cases (to be discussed in the 
next section), it may make  sense to distinguish between anticipated and 
unanticipated changes, and to insulate managers’ performance only from 
the changes they cannot anticipate and protect against. 

 To that end, Table   9.2   shows also how changes in cash fl ows caused by 
unanticipated macroeconomic events can be estimated under the assump-
tion that the coeffi cients in Table   9.1   apply to both expected and unantici-
pated macro fl uctuations. The difference between Swedish and UK interest 

   Table 9.1    Sensitivity coeffi cients of seasonally adjusted real operating cash 
fl ows to macroeconomic variables, Electrolux Group.  

 1986–92  1986–93 

 SEK/GBP  .55   *     .92   *    

 Long DEM interest rate  .47   *     .43   *    

 Short GBP interest rate  .24   *     .33   *    

 Short Swedish interest rate  –.28   *     –.29   *    

 R 2  (adjusted)  .46  .51 

 D.W.  2.1  2.3 

 *Signifi cant at a 5% level. All variables are measured in percent rate of change. 



   Table 9.2    Decomposing Electrolux’ cash fl ows out of sample into “intrinsic” cash fl ows and cash fl ows caused by anticipated and 
unanticipated macroeconomic events.  

 Year/Q ( 1) ( 2) ( 3) ( 4) ( 5) ( 6) ( 7) ( 8) ( 9) ( 10) ( 11) 

 Real 
Group 

operating 
cash fl ows 
 % Change 

from 
previous 
quarter xt  

 Actual 
SEK/
GBP
  % 

Change  

 Anticipated 
SEK/GBP
  % Change 

(interest rate 
differential)  

 Unanticipated 
SEK/GBP
  % Change  

 10-Year 
German 
Interest 

rate    
% 

Change  

 Three-
month 
Great 

Britain 
Interest 

Rate 
 % 

Change  

 Three-
month 

Swedish 
interest  

% Change  

 Operating 
cash fl ow 
effect of 

  all macro 
variables 
 % Change 

x  M  

 Operating 
cash fl ows 
net of all 

macro 
variable 
effects 

(Intrinsic 
cash 

fl ows)  % 
Change x  L  

 Operating 
cash fl ow 
effect of 
unanti 
  cipated 

changes in 
macro 

variables 
 % Change 

x  M  
U  

 Cash fl ow 
change after 

hedging 
unanti 
cipated 

changes in 
macro 

variables 
 % Change 

x  L   + x  M  
A  

  1993       1   27.18  11.47  0.79  10.68  –7.78  –14.02  –22.94  13.04  14.14  12.61  14.57 

 2  5.39  1.96  0.71  1.25  –2.09  –6.59  –7.82  2.68  2.71  2.30  3.09 

 3  9.36  5.92  0.56  5.37  –5.07  –1.01  –7.84  7.58  1.78  7.27  2.09 

 4  9.74  1.89  0.40  1.49  –8.55  –6.33  –12.55  7.08  2.66  6.87  2.87 

 1994       1  0.03  –4.27  0.42  –4.69  5.72  –4.83  –2.62  –5.43  5.46  –5.66  5.69 

 2  2.78  –0.48  0.47  –0.96  13.54  –2.73  1.10  –7.60  10.37  –7.85  10.63 

 3  1.42  1.06  0.50  0.56  5.64  –8.80  8.40  –2.35  3.78  –2.63  4.05   

 4  18.74  0.88  0.47  –1.35  3.92  11.56  6.61  –1.43  20.18  –1.69  20.43 

 Mean  9.33  7.63  7.93 

 Std.dev  9.37  6.66  6.66 

 100 ×
(Mean/
std.dev) 

 99.56  114.72  118.97 
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rates in the previous quarter is used as a proxy for the anticipated exchange 
rate changes in column (3). Unanticipated exchange rate changes follow in 
column (4). It is assumed that all changes in interest rates are unantici-
pated in columns (5), (6), and (7). After multiplying unanticipated changes 
with the coeffi cients in Table   9.1  , unanticipated cash fl ow changes caused 
by macro events ( xU       M  ) are registered in column (10). Finally, column (11) 
shows intrinsic cash fl ow changes plus cash fl ow changes caused by 
anticipated macro events ( x   L  + x   M   

 A  ). 
 Assuming that our task is to evaluate managers’ performance in the 

out-of-sample period (again, 1993 and 1994), we came up with three dif-
ferent measures of changes in cash fl ows. As reported in column (1), the 
average quarterly change in total operating cash fl ows was 9.33%, while 
the average quarterly change in intrinsic cash fl ows net of all macro effects 
in column (9) was 7.63%. Adding cash fl ows caused by expected macro 
developments in column (11), the average change is 7.93%. It can also be 
seen that cash fl ows attributable to macro fl uctuations add signifi cantly to 
the standard deviation of changes on a quarterly basis. Columns (8) and 
(10), which measure changes caused by all macro changes and unantici-
pated macro changes, respectively, show large variations in quarterly 
changes in 1993 and 1994. Indeed, in the fourth quarter of 1993, macro 
effects dominated the changes in quarterly cash fl ows. 

 In sum, the data presented in Table   9.2   for Electrolux suggest that a 
very large proportion of the variability of operating cash fl ows is caused 
by macroeconomic fl uctuations. Furthermore, most of the variability attrib-
utable to macro changes is caused by  unanticipated  events (as can be seen 
by comparing columns 8 and 10). Thus, if Electrolux linked its managerial 
bonus payments to the intrinsic cash fl ows, the variability of bonus pay-
ments would be signifi cantly reduced relative to the case in which bonus 
payments are linked to total cash fl ows. But, as we discuss next, the choice 
of which cash fl ow variable to use for performance evaluation depends on 
the extent of management’s fl exibility to respond to changes in macro 
variables.  

     9.4    DECOMPOSITION IN PERFORMANCE ASSESSMENT   

 An important—arguably, the most important—task of VBM is to link 
managerial bonuses to changes in shareholder value. In what follows, we 
assume that a company’s operating cash fl ows, adjusted for a capital 
charge for a given period, provide a reasonable basis for determining 
managerial remuneration for that period. The key issue here is whether 
components of operating cash fl ows that can be confi dently attributed to 
fl uctuations in macro conditions should be fi ltered out from the cash fl ows 
generating bonuses because these fl ows are beyond management’s 
control. 

 Table   9.2   effectively provides three choices of the cash fl ows to be used as 
the basis for managerial rewards. They are the total (unadjusted) operating 
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cash fl ows in column (1), the intrinsic cash fl ows in column (9), and the 
cash fl ows net of those caused by unanticipated macroeconomic events in 
column (11). 

 If management has little or no control over cash fl ows caused by macro 
events, an effi cient compensation scheme should be linked mainly if not 
entirely to intrinsic cash fl ows. In this case, compensation based on the 
intrinsic cash fl ows in column (9) creates the strongest incentives for man-
agement to devote effort to enhancing the fi rm’s long-run competitiveness. 
To the extent that a bonus system is linked to cash fl ows over which man-
agement has no control, managers are effectively rewarded (or penalized) 
for events beyond their control. This means that managers face greater risk 
(for which they must be compensated with a higher salary or more 
equity-based pay) and a weaker link between pay and performance.   14    

 Some compensation experts argue that holding management account-
able for cash fl ows caused by macro events not only puts them in the same 
shoes as their shareholders, but gives them incentives to respond more 
effectively to changes in the macro environment. But this argument 
assumes that operations can be adjusted in various ways to changes in 
expectations about macro events. If that is so, then management should 
have incentives to make such adjustments, and the adjustment to total 
cash fl ows for purposes of management compensation should be limited 
to cash fl ows caused by  unanticipated  changes. In other words, the cash 
fl ows in column (11) of Table   9.2   would provide the relevant input for 
performance measurement under these circumstances. 

 The choice between adjusting cash fl ows for changes in all macro effects 
and adjusting for only unanticipated effects depends mainly on three con-
siderations: how far in advance changes in macro conditions and variables 
can be forecast; how long the changes in the variables in question are 
expected to last; and how quickly operations can be adjusted to respond 
to such changes. For example, if it takes longer to adjust production vol-
umes than an unanticipated exchange rate change is likely to remain in 
effect, then it clearly makes sense to base performance measures on intrin-
sic cash fl ows. But, to use another example, if managers can quickly 
respond to an anticipated change in the exchange rate by shifting produc-
tion among countries, then they should be held accountable, at least to 
some extent, for the effects of such currency changes on their operating 
results.  

     9.5    TAKING FLEXIBILITY INTO ACCOUNT   

 In Equation 20 the present value of real options is one component of the 
value of a fi rm. Real options are sometimes inherent in businesses (such as 
an oil company’s effective call options on oil prices) or can be created by 
investments that increase a fi rm’s ability to take advantage of positive 
changes in cost and demand conditions, and to reduce the impact of 
negative changes.   15    



178 Corporate Decision-Making with Macroeconomic Uncertainty 

 Such investments in real options can be motivated by uncertainty about 
factors that directly affect intrinsic cash fl ows, as well as about macroeco-
nomic conditions. Our concern in this chapter is with the effects of invest-
ments in “fl exibility” in response to uncertainty about macroeconomic 
conditions. For example, investments that reduce the expected costs of 
changing suppliers or production sites enable a fi rm to reduce the cash 
fl ow impact of negative changes in real exchange rates, and increase the 
cash fl ow impact of positive changes.   16    Multinational fi rms like Electrolux 
should have relatively high fl exibility in these respects. Investments in 
customer relations may also be viewed as creating a real option insofar as 
they enable a fi rm to pass through large exchange rate or interest rate 
changes into prices.   17    An exporting fi rm may be able to write contracts 
including a clause that shifts exchange rate risk to the buyer if the exchange 
rate changes more than  x  percent. Similarly, infl ation above a certain level 
may trigger wage and price adjustment by contractual agreement. The fact 
that such contractual price changes usually do not happen unless the 
exchange rate or the infl ation rate reaches a certain “trigger level” indicates 
that contractual fl exibility is costly. 

 The important characteristics of real options for the analysis here are (a) 
that the costs typically take the form of investments in one period designed 
to reduce adjustment costs in future periods, and (b) that such investments 
typically reduce the size of macro shocks that would trigger the exercise of 
the option—for example, the shift of suppliers, the change of production 
locations, or the change in contractual terms. 

 The performance evaluation and remuneration scheme should preserve 
management’s incentive to invest in real options that create fl exibility in 
responding to macro shocks. Thus, after investing in real options, cash 
fl ow benefi ts in future periods should affect management’s remuneration 
positively. 

 The linear decomposition of cash fl ows developed above for Electrolux 
fi lters out cash fl ows beyond management control in a certain period. 
However, the issue now is whether the decomposition also fi lters out cash 
fl ows created by investments in real options in earlier periods. We argue 
that the linear decomposition does not fi lter out such cash fl ows, and that 
it is also appropriate for performance measurement when the fi rm has real 
options to manage exposure. 

 To develop the argument further, consider Figure   9.1   showing the mag-
nitude of macro shocks on the x-axis and cash fl ow effects of the shocks on 
the vertical axis. Think of the shock as the unanticipated real percentage 
depreciation of the krona relative to the pound (SEK/GBP). The straight 
line shows the cash fl ow effects of the disturbance if there are no real 
options—that is, no fl exibility in pricing, sourcing, location of production, 
and so on—no matter how large the shock. In the absence of real options, 
a linear relation can be assumed. The broken line shows the cash fl ow 
effects of the same shock, when an increasing number of real options are 
triggered as the magnitude of the shock increases beyond trigger levels. 
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When the option is exercised, the cash fl ows denoted  X  R  are generated. 
These cash fl ows rise with the magnitude of a positive event. When the 
event is increasingly negative, the cash fl ows generated by the option 
reduce a negative effect on cash fl ows. Clearly, we do not want to fi lter out 
these positive contributions to total cash fl ows when evaluating manage-
rial performance. Therefore, when we want to evaluate the cash fl ows that 
cannot be infl uenced by management, the cash fl ows shown by the straight 
line are the appropriate ones to fi lter out. Thereby the cash fl ows generated 
by real options (denoted  X  R ) remain part of the performance measure. 

 If  X  R, t  is positive to the right in Figure   9.1  , the cash adjustment has 
underestimated the total cash fl ow effect of the unanticipated positive 
macroeconomic event, but correctly fi ltered out cash fl ows beyond man-
agement control. If  X  R, t  is negative to the left in Figure   9.1  , the linear 
adjustment has overestimated the total cash fl ow effect of the negative, 
unanticipated macroeconomic event, but correctly fi ltered out cash fl ows 
beyond management control. 

 The conclusion of this discussion for the Electrolux case is that the cal-
culated cash fl ow changes from macroeconomic events based on a linear 
regression analysis remain the appropriate ones to use for performance 
evaluation. An econometric problem may arise, however, when estimat-
ing the desired linear regression coeffi cients, if the relation between mac-
roeconomic shocks and cash fl ows are non-linear as in Figure   9.1  .   18    Thus, 

  Figure 9.1    Cash fl ows caused by macroeconomic factors when real options are 
present ( X  

R  represents cash fl ow effects caused by the exercising of real options in a 
period). 
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the analyst estimating the linear sensitivity coeffi cients for macroeconomic 
effects on cash fl ows may have to limit the regression to observations of 
macroeconomic changes within the range bounded by the trigger levels 
for which the relation can be assumed to be linear. The regressions result-
ing in the coeffi cients presented in Tables   9.1   and   9.2   did not reveal errors 
that could be interpreted as non-linearities of the type discussed here.  

     9.6     CONCLUDING REMARKS ABOUT MUST ANALYSIS 
IN PERFORMANCE ASSESSMENT   

 Value-Based Management (VBM) is a tool for designing performance 
evaluation and incentive compensation systems that aim to maximize 
shareholder value. In this chapter we argue that macroeconomic fl uctua-
tions cause cash fl ow and value changes that to a large extent cannot be 
controlled or infl uenced by management. Such changes should be fi ltered 
out of performance measures so that, to the greatest extent possible, the 
measures refl ect only management’s ability and effort. For example, a 
multinational fi rm’s operating results in a given year may have as much 
to do with unexpected exchange rate and interest rate fl uctuations as with 
managerial skill and decision-making; and managerial rewards, particu-
larly at the operating level, should refl ect mainly the latter. 

 In this chapter, we have argued that VBM performance measures should 
be fully (or partly) cleansed of macro infl uences such as unanticipated 
changes in exchange rates or interest rates in cases where management has 
limited ability to respond to the resulting exposures. A framework for fi l-
tering out macro infl uences on operating cash fl ows is developed using 
multivariate regressions to identify the impact of specifi c macro variables 
on changes in cash fl ows. Using the case of Electrolux, a Swedish multina-
tional, the framework reveals that changes in the krona/pound exchange 
rate and various interest rates contribute signifi cantly to the variability of 
the fi rm’s cash fl ows; and that, for operating managers with little ability to 
anticipate or respond to such changes, the effects of changes in such 
performance measures should be removed from performance measures. 

 We have discussed under what circumstances only unanticipated 
effects of macroeconomic events should be fi ltered out from the perfor-
mance measure, and we have argued that the fi ltering method used pro-
vides incentives for management to invest in real options that enhance 
fl exibility (and thereby value) in response to macroeconomic events. In 
the next chapter, our focus shifts to incentive effects of evaluation of man-
agers involved in risk management on operational and tactical levels.   

     NOTES   

      1    This chapter is adapted from Oxelheim and Wihlborg (2003).  
    2    There are a number of VBM frameworks. The two best known are Shareholder 

Value Analysis (SVA) (see Rappaport, 1986) and Economic Value Analysis 
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(EVA) (see Stewart, 1990). However, there are a number of challengers, includ-
ing Cash Value Added (CVA) (see Ottoson and Weissenrieder, 1996) and Cash 
Flow Return on Investment (CFROI) (see Madden, 1999).  

    3    There are methods of adjusting performance for macroeconomic variables, 
including exchange rates’ deviations from Purchasing Power Parity (see 
Stewart, 1983) and oil price changes (see McCormick and Gow, 2001). However, 
no VBM framework takes into account the fact that macroeconomic variables 
often respond simultaneously to changes in macroeconomic conditions.  

    4    It is well established in the incentive contract literature that if risk-averse man-
agers’ remuneration is linked to noise factors beyond their control without 
strong linkage to shareholder value, then their incentive to exert effort on 
behalf of shareholders may be weakened. See, for example, Milgrom and 
Roberts (1992), Chapter   7  .  

    5    It thus also represents a possible explanation for large observed differences 
between market values and economic values as measured by EVA. See O’Byrne 
(1997).  

    6    The intrinsic level cannot usually be observed, and it is not constant. It is inde-
pendent of infl uences of macroeconomic events, however, and refl ects the abil-
ity of management to employ resources productively. The fact that the intrinsic 
level is not directly observable does not mean that it lacks practical signifi -
cance. On the contrary, we argue that management should estimate it and use 
it as a key input in major business decisions.  

    7    In most macroeconomic models different shocks affect these particular price 
variables in different combinations. The price variables are essentially signals 
of macroeconomic conditions. Economic models differ about the magnitude 
and duration of change in the price variables in response to different macro-
economic shocks but most open economy models have in common the men-
tioned price variables.  

    8    This formulation assumes a linear relationship for percentage changes, which is 
appropriate if the impact on cash fl ows of a macro event is expected to vary pro-
portionally with the change in the particular variable. To the extent that manag-
ers can take measures to protect a fi rm’s cash fl ow in response to large percentage 
changes in macro variables—for example, by exercising real options—then this 
assumption can be modifi ed, as discussed near the end of this article.  

    9    It should be kept in mind that there are three limitations with this application. 
First, the coeffi cients in Equation 22 refer to  single-period  cash fl ow effects, while 
changes in value refl ect changes in expected  future  cash fl ows as well as current 
performance. Second, the discount factor in Equation 20 incorporates all risk 
factors and may therefore not be applicable to two separate components of 
cash fl ows. In other words, the appropriate discount factor for “intrinsic cash 
fl ows” may differ from the appropriate discount factor for cash fl ows caused 
by macroeconomic events. Third, changes in the value of real options (PVRO in 
Equation 20) from macroeconomic events must be estimated separately.  

   10    Defl ated by producer prices in manufacturing, and measured as the revenues 
from goods sold minus costs of goods sold.  

   11    Total European housing starts were included to control for changes in the 
industry’s conditions. Dummy variables were used to adjust cash fl ows for 
seasonality. Regressions were run for the whole period 1986–94, as well as for 
the periods 1986–92 and 1986–93. The latter regressions are reported below 
because they make it possible to use coeffi cients for out-of-sample analysis.  
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   12    The set of signifi cant coeffi cients shown in Table   1   were obtained from a back-
ward stepwise regression using contemporaneous dependent and indepen-
dent variables. Lagged variables were introduced but without substantial 
changes in results.  

   13    The coeffi cients in Table   9.2   were employed out-of-sample in such a way that the 
1986–92 coeffi cients were used to estimate the impact of macroeconomic events 
in 1993, and the 1986–93 coeffi cients were used to estimate the impact in 1994.  

   14    Incentive effects of the choice of exchange rate in budgeting decisions are dis-
cussed in Lessard and Lorange (1977). In their analysis the choice of exchange 
rate infl uences measures of performance and therefore incentives.  

   15    By investing in fl exibility, the fi rm can narrow the range of conditions within 
which it cannot adjust its operations to changes in the environment. This range 
is defi ned by “trigger levels” for demand and cost conditions beyond which 
adjustment of operations is profi table. See, for example, Dixit and Pindyck 
(1994).  

   16    See, for instance, Capel (1997).  
   17    Corporate strategies to create fl exibility to counter exchange rate fl uctuations 

are discussed and empirically documented in Oxelheim, Wihlborg and Lim 
(1990).  

   18    If the number of periods used in the estimation is large and fl exibility is sym-
metric as in Figure   9.1  , the slope coeffi cients are not affected by the existence of 
real options but the errors will depend on the magnitude of the macroeconomic 
variables.         
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   Evaluation, Feedback, and Organization  

Chapter 10

             10.1    INTRODUCTION   

 In previous chapters arguments for risk management have been discussed 
from a shareholder perspective. Risk management strategies are, or should 
be, set by top management, but important risk management decisions are 
made on tactical and operational levels. Objectives and incentives of 
managers on all levels need to be consistent with shareholder wealth max-
imization. Problems of aligning top management’s objectives with share-
holders by means of executive compensation programs based on 
performance measures were discussed in Chapter   9  . On tactical and oper-
ational levels it may not be possible to use pecuniary rewards to provide 
incentives for managers. Nevertheless, the performance measures and the 
reward structure should induce managers to act with the appropriate 
degree of risk aversion with respect to the appropriate target variable over 
the appropriate time horizon to use the terminology of risk management 
strategies from Chapter   8  . 

 This chapter discusses the development of evaluation systems for man-
agers involved in risk management on different levels with the purpose of 
developing reward structures that induce managers to act in accordance 
with risk management objectives. These objectives should be consistent 
with the over-arching corporate objective. We do not discuss whether 
reward systems should be pecuniary. There are “carrots and sticks” of many 
kinds available in a corporate hierarchy. Implicitly or explicitly they must 
all be based on some kind of performance evaluation. For risk management 
objectives to be achieved, those involved in risk management must be eval-
uated with these objectives in mind. The area of performance evaluation in 
risk management remains largely unexplored in the literature and we do 
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not claim to develop a complete analysis of the problems. Rather we point 
out some issues that require special consideration. Much of the attention 
is devoted to problems of obtaining the relevant information that would 
allow risk management activities to be evaluated properly. 

 In Chapter   8   we emphasized that information availability must be con-
sidered when a risk management strategy is determined. The specifi c 
information required to evaluate performance need not be exactly the 
same as the information that determines the strategy, since the “benefi t of 
hindsight” is available when performance is being evaluated. This benefi t 
is also a potential source of pitfalls, however. 

 Risk management cannot be made consistent with corporate objectives 
unless systems for budgeting, evaluation, and feedback are developed 
independently of, or complementary to, the regular accounting systems. 
One reason is that accounting rules may be misleading relative to eco-
nomic objectives as we noted in Chapter   3  . Another reason is that risk is a 
concept that is not easily measured in an objective fashion. It is forward 
looking, like expectations about corporate sales and profi ts, and observa-
tions with the benefi t of hindsight are not always useful for evaluation of 
decisions made with less and different information. 

 We proceed in Section 10.2 with the problems of achieving consistency 
between managers’ incentives and corporate objectives. The issue is very 
much the extent to which hindsight information can be used to assess per-
formance. Managers on top, tactical, and operational levels are consid-
ered. In Section 10.3 we focus on information problems related to the 
distinctions between realized and non-realized gains/losses and between 
anticipated and unanticipated gains/losses. The general problem is that 
the consequences of decisions are not necessarily observed within the 
evaluation periods. An additional evaluation problem is caused by the 
fact that most accounting and reporting is expressed in nominal terms, 
while shareholders’ concern is with the purchasing power of their divi-
dend income and wealth. This issue is discussed in Section 10.4. 

 In Section 10.5 we turn to evaluation of specifi c risk management strat-
egies as they were specifi ed in Chapter   8  . For example, one could ask how 
to evaluate whether a minimize variance strategy actually reduces vari-
ance below the level that would have been obtained with a laissez-faire 
strategy. Finally, in Section 10.6, implications for centralization versus 
decentralization of macroeconomic risk management of the information 
and incentive problems are discussed.   

    10.2    MANAGERS’ INCENTIVES AND THE FIRM’S OBJECTIVES   

 The evaluation of a managers’ performance on any level infl uences their 
behavior and motivation. Three levels of risk management and the types 
of decisions made on each level are described in Table   10.1  . 

 Top management consists of the board of directors and the managing 
director. On this level the overall risk management strategy needs to be 
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determined in accordance with the fundamental corporate objective. We 
have mostly assumed the latter to be shareholder wealth maximization 
but the objective may also be maximization with respect to a broader spec-
trum of stakeholders. Top management would also evaluate the perfor-
mance of managers on the tactical level. The head of fi nance and the head of 
sales represent this level, for example. These individuals would determine 
how to implement, for example, a minimum variance strategy by means 
of enhanced fl exibility of operations, or a pricing strategy that specifi es 
price responses to macroeconomic events. Since the commercial exposures 
tend to become fi nancial exposures at delivery, as described in Chapter   3  , 
a division of labor in risk management between, for example, the sales 
and fi nance functions must be determined at the top management level. A 
risk management group reporting to the top level could be assigned the 
task of coordinating risk management tasks of different functions, and in 
particular, of determining the scope for investments in operating fl exibility 
(real options) as opposed to reliance on fi nancial risk management. 

 Firms differ naturally in terms of the length of contract periods and the 
degree to which they have a choice of invoice currency and payment con-
ditions. In some fi rms with fl exibility in pricing and payment terms, expo-
sures are non-contractual to a greater extent. Then, tactical decisions for 
the head of sales refer to pricing and sales in different currencies and 
countries, the choice of invoice currency, and payment terms, while the 
fi nance area is limited to entering fi nancial contracts of different types in 

   Table 10.1    Levels of decision making in risk management  .

 Title/individuals  Example of decision 
choice 

 Evaluation 

 Top level 
management 

 Managing Director 
(CEO) and Board of 
Directors 

 Risk management 
strategy (laissez-faire, 
minimum variance, 
etc.) 

 Self-evaluation and 
market monitoring 

 Tactical level  Head of Finance 
(CFO), Head of 
Sales, and other 
divisional heads 

 Making strategies 
operational by 
deciding on risk levels 
Approach to exposure 
management Type of 
exposure management 
tool 

 Level and variance 
of cash fl ows 

Costs of fi nancing 

 Operational 
level 

 Treasurer  Timing of forward 
contracts and options, 
Minimize transactions 
costs 
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order to reduce the residual exposure. Tactical decisions for the head of 
fi nance include determining whether the risk-return objective imposed 
from above is best met by internal or external hedging transactions, and 
whether options or forward markets should be employed. 

 The operating level chooses, for example, the exact timing of contracts, 
bank connections, and the type of security to issue or to invest excess cash 
in. This level is in principle easy to evaluate since its objective can be stated 
in terms of transactions cost and market returns. No risk-return trade-off 
is determined at this level. The tactical level, on the other hand, may face 
an objective that includes variance reduction as well as cost and profi t 
aspects. Evaluation criteria should incorporate the same aspects. We focus 
here on the evaluation of the tactical level where there is more leeway for 
individual interpretations of tasks than on the operational level. Evaluation 
of top-level decisions with respect to the choice of risk management strategy 
was discussed in Section 8.5. 

 Any evaluation must have a reference point. Though the budget may 
have many purposes, we consider for the sake of discussion the situation 
when the fi rm creates a budget as some kind of forecast and, thereafter, 
evaluates managers relative to this budget. The evaluation of subsidiaries’ 
and divisions’ performance can take many different forms. Cash fl ows or 
accounting profi ts may be used. The evaluation may be based on outcomes 
in foreign currency or in the parent company’s currency using different 
exchange rates. Translation gains and losses may or may not be considered. 

 Lessard and Lorange (1977) discussed what exchange rate to use for 
budget and evaluation, respectively, in order to induce local managers at 
the subsidiary level (heads of sales and heads of fi nance) in a fi rm to (a) 
behave in accordance with the fi rm’s objective and (b) to restrict them-
selves to decisions for which they have the expertise. Lessard and Lorange 
limited their discussion to the case in which the fi rm wants to maximize prof-
its, and distinguished between the following exchange rates for potential use 
in budgeting and evaluation. 

      1.    The actual rate at the time of the budget  
   2.    An internal exchange rate representing a forecast such as the 

forward rate  
   3.    The end of period exchange rate, which for the budget is a 

continuously updated actual rate.     

 If different rates are used for budget and evaluation, respectively, such as 
the rate at the time of the budget for budgeting and the end-of-period 
exchange rate for evaluation, managers are induced to form their own 
forecast of exchange rate changes, and to act based on these forecasts. If 
the expertise lies elsewhere, according to the top management, this situa-
tion may lead to inferior decisions about sales efforts in different coun-
tries. Furthermore, the managers will be induced to try to make exchange 
rate gains by means of changes in currency of invoice and other means by 
which positions in different currencies could be infl uenced. 
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 A further drawback of using the rate at the time of the budget is that 
production and planned sales levels in different countries would not take 
anticipated exchange rate changes into account. Using an internal rate 
based on a best available forecast resolves this problem. Alternatively, the 
budget can be updated continuously to incorporate new information for 
fi rms in which production levels and sales efforts can be adjusted on short 
notice. 

 How can managers be induced to take risk into account appropriately 
in case top management sets an objective that includes variance aspects? 
If the budget as well as the evaluation is based on an internal forecasting, 
managers would wish to maximize performance at the internal rates and 
they would not be held responsible for performance changes caused by 
exchange rate changes. Presumably, they would not take exchange rate 
uncertainty into account in their decision-making. Thus, using the same 
rate for budgeting and performance evaluation seems best suited for the 
risk-neutral fi rm. 

 Consider instead the case in which the budget is based on internal fore-
casting while the performance is based on actual end of period rates. Thus, 
managers are held responsible for unanticipated changes in performance. 
In principle, it would be possible to adjust the internal rates for risk but the 
criteria for making such an adjustment can easily become arbitrary. We 
know of no fi rms employing such methods to induce a particular behavior 
toward risk. Instead, risk aversion might be induced by the managers’ 
own risk aversion with respect to remuneration or by their desire to avoid 
large losses that could jeopardize their reputation and possibly get them 
fi red. It is quite possible that excessive risk aversion would be induced in 
this case. There is, of course, no obvious mechanism that aligns the risk 
aversion of managers with top management’s desired risk attitude. Thus, 
if top management would want to induce a particular risk-averse behav-
ior with respect to exchange rates or any other risk factor, it may have to 
use specifi c constraints on particular types of actions at the tactical level. 

 To be more specifi c regarding risk management objectives, a division 
could be given an objective with respect to profi t maximization subject to 
a cash fl ow at risk (CFaR) constraint. It is obviously problematic to evalu-
ate in hindsight what CFaR-objective managers have used in commercial 
as well as in fi nancial decisions. Performance on a period-by-period basis 
can be evaluated based on profi tability, but the CFaR constraint would 
have to be induced by means of specifi c repercussions associated with par-
ticular pre-specifi ed “bad” outcomes that tactical managers can be held 
responsible for. We return to this issue below.   

    10.3     REALIZED VERSUS NON-REALIZED AND ANTICIPATED 
VERSUS UNANTICIPATED GAINS AND LOSSES   

 To begin with an extreme example, we go back to the late 1960s and early 
1970s when long-term interest rates in Great Britain hovered around or 
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over 15 percent while in Switzerland they were as low as 5 or 6 percent. 
Many British fi rms chose to borrow long-term in Swiss francs. Then, over 
a fi ve-year period, the price of the Swiss franc in pounds doubled. Thus, 
even on a before-tax basis, the Swiss franc loans became extremely expen-
sive relative to pound loans. To make matters worse, British tax authori-
ties did not allow deductions for exchange rate losses, while outright 
interest costs were tax-deductible. On these grounds, the Swiss franc loans 
became the direct cause of ruin for a number of fi rms, and the downfall of 
an even larger number of managers who were held responsible for the 
Swiss franc loans. 

 Even more extreme exchange rate losses were part of the Asian crisis in 
1997–98. Many Asian fi rms had borrowed at relatively low dollar interest 
rates while domestic interest rates were a couple of percentage points 
higher; central banks and governments were sticking to fi xed exchange 
rate policies. Obviously, disaster struck many fi rms when the Asian cur-
rencies depreciated rapidly. An additional wave of speculative activity 
based on differences in nominal interest is the so called carry trade. This 
trade was triggered by the zero interest policy in Japan in 2000s and took 
primarily place between the Japanese yen and the Australian and 
New Zealand dollars. 

 Were the persons responsible for taking loans denominated in the for-
eign currencies appropriately fi red in these cases? The answer would 
depend on what these individuals could have been expected to foresee 
and what risk level was acceptable. The non-deductibility of exchange 
losses in the Swiss franc case can be a heavy burden, even if interest rate 
differentials exactly offset anticipated exchange rate differentials. This fact 
does not speak in favor of those taking Swiss-franc loans. 

 In cases in which exchange rate gains (losses) are taxed (deducted) at the 
same rate as interest costs, the situation is different. In the Asian case, for 
example, it could be argued that the depreciation of the Asian currencies in 
excess of the interest rate differentials was completely unanticipated. The 
 ex ante  likelihood that the dollar loans would be better than the domestic 
currency loans was large, and the higher domestic interest rates indicated a 
low likelihood that the dollar would appreciate. Under these circumstances, 
managers should be evaluated in hindsight only on what could reasonably 
have been anticipated (and possibly on the risk they were taking). 

 What if those seeking foreign currency loans in the above cases consid-
ered only interest costs, neglecting even expected exchange rate changes? 
That would have been a serious error, but given many fi rms’ reporting 
systems, it may perhaps have been reasonable from the point of view of 
the fi nancial managers. Interest costs show up as an outright expense each 
period but exchange rate losses are generally not realized until the loan is 
repaid. Therefore, the managers that chose the domestic currency loans at 
higher interest rates were burdened with higher outright costs of fi nanc-
ing for a long period and they may have been fi red before their wisdom 
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was revealed. Figure   3.6   shows that it can take many years before relative 
interest costs and exchange rate gains and losses offset each other, even in 
countries with well-functioning fi nancial markets. 

 Appropriate “fair value” or market value accounting methods for for-
eign currency loans would take actual exchange rate changes into account, 
and the “fair” values would refl ect non-realized gains and losses in domestic 
currency. 

 There is still disagreement about the appropriate timing of accounting 
for non-realized exchange rate gains and losses, and there is not one “cor-
rect” solution to the problem. Under fi xed or pegged but adjustable exchange 
rates, one can reasonably expect exchange rate changes to cause realized 
gains or losses in the future. Thus, such exchange rate changes should be 
taken into consideration when evaluating the cost of a loan. Under fl oating 
exchange rates, however, there could be wide fl uctuations from month to 
month or week to week. Thus, exchange rate changes are often temporary, 
and translation gains (losses) are often reversed before cash fl ows are real-
ized. It is naturally hard or even impossible to determine whether an 
exchange rate change is permanent or temporary. We noted in Chapter   3   
that a Purchasing Power Parity (PPP) rate may serve as a measure of long 
term exchange rates but, given the long periods over which there are devia-
tions from PPP, a moving average of rates over some time or a forward rate 
at the beginning of the year may be superior translation rates. 

 The problems of evaluating in hindsight the choice between long term 
and short term borrowing are similar to the problems of evaluating the 
choice of currency denomination. To what extent could interest rate 
changes have been anticipated? Are changes in bond values due to changes 
in interest rates permanent or temporary? 

 The distinction between anticipated and unanticipated changes is 
important for evaluating specifi c cover and hedge transactions as well. 
The cost of cover should refl ect the anticipated opportunity cost of cover-
ing. Accordingly, the relevant cost at the time that hedging decisions are 
made is observed in the difference between the forward rate and the antic-
ipated future spot rate. If International Fisher Parity (IFP) holds, then the 
expected cost of covering is zero, as noted above. Looking at costs of cover 
with hindsight period by period, it is likely that large losses as well 
as large gains occur with high frequency. Thus, we are back to the problem 
of evaluating hedging operations and risk management activities more 
generally. 

 If  ex post  spot rates are used in evaluation of covers, then in the words 
of Dufey and Giddy (1978) it is important to obtain a suffi cient number of 
observations in order “to determine whether the manager systematically 
makes costly cover and hedge decisions. Otherwise, the poor predictive 
power of the forward rate could imply occasional large  ex post  opportu-
nity costs of covering. In order to avoid such losses a manager could be 
induced to be risk-averse even when this is not called for.”         
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    10.4    NOMINAL VERSUS REAL MAGNITUDES   

 External and internal accounting and information systems do not gener-
ally correct for infl ation. In periods and countries with low infl ation it 
does not make much difference whether infl ation adjustments are made. 
During some hyperinfl ationary periods, such as the 1970s in Brazil, bal-
ance sheets and income statements were corrected for infl ation. In other 
countries with more modest infl ation rates, the effects of infl ation on fi rms’ 
net worth must be noted in annual reports. 

 Maximizing nominal cash fl ows in a currency is equivalent to maximiz-
ing real cash fl ows, but risk in nominal terms is not necessarily the same 
as risk in real terms. In Chapter   3   it was noted that fl uctuations in nominal 
interest rates might correspond to fl uctuations in expected infl ation. Large 
fl uctuations in nominal interest costs may simply correspond to fl uctua-
tions in infl ation rates under these circumstances. A fl exible rate long-term 
loan or a series of short-term loans could be the result of a sensible policy 
to hedge infl ation risk. Similarly, over the longer term, exchange rate 
changes may correspond to differences in infl ationary developments and 
a foreign currency loan could be used to hedge against domestic infl ation 
risk, while exposing the borrower to foreign infl ation risk. 

 In the analysis of cash fl ow exposure to macroeconomic fl uctuations in 
Chapter   5  , it was noted that the exposure coeffi cients were not strongly 
affected by the choice of nominal cash fl ows as the dependent variable 
instead of real cash fl ows. At the time of the analysis, the Swedish infl ation 
rate was in the order of magnitude between 5 and 10 percent. The results 
would have been seriously affected by not including infl ation rates among 
the independent risk factors, however, since the German infl ation rate had 
a very strong impact on cash fl ows. The exchange rate and interest rate 
exposures would also have appeared different had the infl ation rate not 
been included.   

    10.5    EVALUATION OF RISK MANAGEMENT STRATEGIES   

 In Chapter   8   we argued that the choice of exposure management strategy 
among laissez-faire, minimum variance, maximum expected return, and 
risk-return trade-off would be based on top management’s view of the 
world with respect to the validity of market equilibrium relationship in 
goods and fi nancial markets, and its perception of what risk-attitude and 
time perspective best serve shareholders’ interest. The evaluation of an 
implemented strategy could take the form of indirectly testing for assump-
tions implied by the strategy about PPP in goods markets, IFP in interna-
tional fi nancial markets, and the relation between short- and long-term 
interest rates. In addition, the relationship between cash fl ow variance and 
value variance can be analyzed with cash fl ow and stock market data. 

 In this section we are concerned with the question of whether the suc-
cess of a risk management strategy can be directly evaluated  ex post  by 
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comparing the level of risk to which a fi rm has been exposed to the level 
of risk exposure under a different strategy. Such an evaluation would 
enable management to determine whether the gains from the choice of a 
strategy exceed the costs of its implementation in terms of, for example, 
employee time. Information requirements associated with a risk-return 
trade-off strategy are much larger than information requirements associ-
ated with a minimum variance strategy, as discussed in Chapter   8  . Since 
information requirements are associated with costs, the gains from the 
trade-off strategy in terms of risk management objectives might be more 
than offset by costs of implementation. 

 There are serious pitfalls when evaluating risk management strategies ex 
post. These pitfalls can be the result of confusion between the risk concept 
that should be used from the perspective of fundamental corporate objectives 
and the concept of risk that can be measured. In particular, the time horizon 
of risk management is important for measuring risk  ex post . In cases in which 
risk aversion refers to the actual variance in cash fl ows or value, historical 
data can be used to observe variances  ex post . But if the risk of concern refers 
to a specifi c horizon at a specifi c time,  ex post  measurements of cash fl ow vari-
ance can be misleading because the relevant variance is conditional on the 
current situation of the fi rm and current market conditions. 

 Consider the case of Electrolux in Chapter   9  . In Table   9.2  , the mean 
change in cash fl ows and the standard deviation of cash fl ows during a 
six-year period are calculated in one case when no exposures were hedged 
and, in another case, when exchange rate and interest rate exposures of 
commercial cash fl ows were hedged. In the latter case, it was assumed 
that anticipated exchange rates were refl ected in interest rate differentials 
and that the expected interest rate equaled the current rate. Under these 
assumptions, the consequence of hedging for mean cash fl ows and the 
variance of cash fl ows could be calculated easily. The table shows that 
hedging all exposures would have reduced the mean change in cash fl ows 
from 9.33 percent per quarter to 7.93 percent, while the standard devia-
tion would have been reduced from 9.37 to 6.66. The ratio between the 
mean and the standard deviation would have increased from approxi-
mately 1 to 1.18. Can these fi gures be interpreted to mean that hedging 
would have been benefi cial and would have reduced the cash fl ow risk of 
Electrolux? 

 First of all, it can be noted that the decline in the mean cash fl ow changes 
is inconsistent with IFP, since hedging on the average should be costless 
under IFP. However, the time period used in the evaluation could have 
been characterized by special market conditions and may have been too 
short for exchange rate gains and losses to equal the interest rate differen-
tial on the average. If so, the decline in the mean need not be representative. 
If we disregard the change in the mean and focus on the change in the stan-
dard deviation, the decline implies that hedging would have reduced the 
variance of quarterly changes in cash fl ows during the period. Assume that 
we accept this observation as representative for consequences of hedging. 
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If the risk management objective were to reduce this (unconditional) vari-
ance, then the hedging strategy would have been effective. If the hedging 
strategy instead would have aimed at reducing the (conditional) variance 
three months into the future, conditional on specifi c conditions each quar-
ter, then we cannot say with certainty whether hedging achieved the objec-
tive. It is possible that the variance reduction was relatively large in periods 
when the fi rm’s concern with variance was low, and that the variance was 
high in periods when concern was high as a result of, for example, liquid-
ity needs and credit market conditions. 

 Using Cash Flow at Risk (CFaR) as an objective in risk management is 
one way of evaluating in each period the risk that the fi rm faces over a 
specifi c time horizon. The data for cash fl ow variance in the Electrolux 
case can accordingly not be used directly to evaluate in hindsight whether 
CFaR in particular periods of special concern would have been reduced by 
means of hedging. The decline in the variance of cash fl ow changes in the 
Electrolux case only implies that, on the average over the period, CFaR 
would have been lower if the fi rm had hedged exchange rate and interest 
rate exposures. The CFaR objective may vary from period to period, how-
ever, depending on liquidity needs, credit market conditions, the fi rm’s 
solvency, and current macroeconomic conditions relative to average 
conditions. 

 The diffi culty of evaluating a risk management strategy referring to 
period-specifi c risk, as in the case of CFaR, depends on the impossibility 
of observing forward-looking variance at a particular time  ex post . The 
specifi c outcome in each period can be observed, but the avoidance of a 
big loss does not mean that such a loss could not have occurred. 
Analogously, the fact that a big loss occurred during the period does not 
mean that another strategy should have been chosen. Any evaluation in 
hindsight must consider what information was available at the time that 
risk management decisions were made. 

 The diffi culties of evaluating risk management strategies in hindsight 
implies that the focus in risk management should lie on creating the cor-
rect incentives for those involved in risk management, and on the continu-
ous updating of information about exposure and measures of the variances 
and covariances for macroeconomic risk variables. For example, exposure 
coeffi cients as measured in Chapter   5   and their implication for corporate 
risk management need to be updated quarter by quarter.   

    10.6     CENTRALIZATION VERSUS DECENTRALIZATION 
OF RISK MANAGEMENT   

 In this section we draw implications of the previous discussion for the 
organization of risk management on a centralized or decentralized level. 
An increased tendency toward centralization of risk management has 
been observed for at least two decades. This tendency may be explained 
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by scale advantages when buying and selling currencies, opportunities for 
netting within a multidivisional fi rm, the scarcity on local levels of exper-
tise, and advantages in global tax planning and exchange control avoid-
ance at a centralized level. Centralization may help the fi rm take advantage 
of differences in transaction costs among markets. 

 By centralization we mean that decisions are made in entity units with 
independent bankruptcy risk and independent access to credit markets. 
Subsidiaries are in many fi rms so closely integrated that they cannot be 
considered independent units, even though they formally are different 
legal entities. In this case centralization implies that decisions are made on 
a consolidated level. 

 An evaluation program for macroeconomic exposure management 
should naturally include an evaluation of its organization, and how objec-
tives are best met with different degrees of centralization of risk manage-
ment decision on the tactical level in particular. Decreased motivation 
when responsibilities are removed from local and functional decision 
makers may offset advantages of centralization from the point of view of 
the fi rm’s objective. 

 On the face of it, centralization would seem advantageous for a risk-
averse fi rm, since cash fl ows or market-value variance should be reduced 
for the fi rm as a whole and a local unit’s contribution to the variance can 
only be evaluated at a central level. As discussed in Section 10.2, internal 
pricing schemes for macroeconomic variables and the appropriate choice 
of prices in budgets and performance evaluations can be used to induce 
local and functional managers to make their decisions based entirely on 
centrally determined forecasts of exchange rates, interest rates, and so on, 
without concern about uncertainty about these variables. Thereby, risk 
management would have to be centralized while other operational deci-
sions would be decentralized. 

 Risk-taking responsibilities are not easily decentralized, because per-
formance evaluation with respect to risk-taking is problematic and, as a 
result, appropriate incentives based on performance evaluation would 
generally not include risk considerations. As argued in Section 10.2, top 
management would have to rely on the personal risk attitudes of manag-
ers or constrain their behavior in relevant dimensions. 

 There are also advantages of decentralization. For example, it may be 
advantageous to decentralize decisions to a unit at which relevant soft 
information is quickly available. By soft information we mean that it is 
not easily quantifi ed and transferred within a fi rm. Furthermore, motiva-
tion and morale of subsidiary managers and functional managers may 
be reduced when important profi tability-related tools are beyond their 
control. There are ways around the second problem in fi nancial risk man-
agement in particular. Local managers can be given responsibility to 
hedge exposures using fi nancial instruments with the central fi nance 
function as a counter party. In this case, exposures are transferred to 
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the central level, where decisions with respect to total exposures can 
be made. 

 One issue of concern from an organizational point of view is that an expo-
sure to macroeconomic uncertainty is not purely a fi nancial issue. We have 
made a point of emphasizing the operational aspects of exposure and the 
possibility of managing exposure by means of investments in operational 
fl exibility. If the issue were limited to inclusion of the exposure of opera-
tions through sales, price, and cost effects, it would still be possible to 
leave responsibility for risk management to the fi nance area of a fi rm. 
Since the fi nance area tends to be evaluated based on its performance with 
respect to fi nancial fl ows and positions, there could be some reluctance to 
take responsibility for managing exposure of commercial cash fl ows. 
Hedge positions would often differ substantially from observable fi nan-
cial positions, since they would depend on, for example, sales elasticities 
concerning exchange rates and interest rates. Gains and losses from hedge 
positions would not offset losses and gains on fi nancial positions. 
Therefore, auditors and external analysts may interpret hedge positions as 
speculative. 

 Operational functional areas may deal on their own with commercial 
cash fl ow exposures to exchange rates, interest rates, and other macroeco-
nomic variables, while the fi nance area takes the responsibility for expo-
sure of fi nancial positions. Since exposures of commercial cash fl ows 
become fi nancial exposures as soon as goods have been delivered, the 
responsibility of the fi nance area would have to be strictly limited to 
explicit fi nancial positions. It may be more practical and cost effective to 
manage all exposures over specifi c time horizons without distinguishing 
between non-contractual exposures of, for example, sales and contractual 
exposures of, for example, accounts receivables. 

 The division of risk management responsibility becomes more complex 
when considering the opportunity of operational areas to invest in fl exi-
bility of, for example, input suppliers and to adjust prices to exchange rate 
changes. The fl exibility would affect the exposures of commercial cash 
fl ows and actually make the exposures in foreign currency unknown as 
long as options exist. We discussed this issue in Chapter   6  . The implica-
tion for organization of risk management would be to strengthen the argu-
ment for limiting the responsibility of the fi nance area to explicit fi nancial 
positions, while other functional areas take responsibility for their 
operational exposures. 

 As noted above in connection with the discussion of evaluation of risk 
management, a centralized risk management group can be given the 
responsibility to keep track of exposures and to clarify the responsibilities 
of the operational and the fi nance areas. This risk management group 
would also have to specify procedures for sharing of relevant exposure 
information in accordance with the division of responsibilities.   
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    10.7     CONCLUDING REMARKS ON EVALUATION, 
FEEDBACK, AND ORGANIZATION   

 Evaluation of managers provides the basis for rewards and penalties for 
their actions, and these rewards and penalties affect the incentives of the 
managers. In this chapter we have focused on evaluation of managers on 
a tactical level, since these managers typically have substantial leeway on 
risk management. If the top management has determined that shareholder 
wealth maximization does not require macroeconomic risk management, 
the tactical level managers can be evaluated in a relatively simple way by 
considering them heads of profi t centers. As soon as risk of cash fl ows or 
value becomes part of the operational objectives, the question arises how 
to evaluate managers’ performance with respect to risk. 

 Any evaluation in hindsight must consider what information was avail-
able at the time that risk management decisions were made. To obtain 
relevant information it is important to distinguish between anticipated 
and unanticipated changes in risk factors, and between realized and non-
realized gains and losses. 

 Risk is always forward looking and cannot easily be measured in hind-
sight. In particular, if the willingness to take risk varies over time, as one 
would expect in a shareholder wealth-maximizing fi rm, decisions cannot 
be evaluated properly in hindsight using observations of fl uctuations 
in cash fl ows and value. These diffi culties of measuring risk  ex post  
have implications for performance evaluation that affect incentives of 
tactical managers, as well as evaluation of alternative risk management 
strategies. 

 We argued that appropriate risk-taking incentives for managers on the 
tactical level might have to rely on the individual risk preferences of 
the managers, complemented by specifi c constraints on their behavior. 
The diffi culties of evaluating some risk management strategies in hind-
sight implies that the focus in risk management should lie on creating the 
correct incentives for those involved in risk management, and on the 
continuous updating of information about exposure and measures of the 
variances and covariances for macroeconomic risk variables. These 
aspects of risk management have been discussed in different parts of 
this book. 

 The creation of appropriate incentives and the appropriate organiza-
tion from the point of view of risk management are closely linked. In this 
book we have argued throughout that macroeconomic risk is not a purely 
fi nancial issue. Therefore, the division of risk management responsibility 
between the fi nance area and operational areas must be carefully consid-
ered. Considering the opportunity of operational areas to invest in real 
options—such as fl exibility of input suppliers—and to adjust prices to 
exchange rate changes, exposures may not be known as long as fl exibility 
remains. The implication for organization of risk management would be 



196 Corporate Decision-Making with Macroeconomic Uncertainty 

to strengthen the argument for limiting the risk management responsibil-
ity of the fi nance area to explicit fi nancial positions. In order not to neglect 
the operational exposures and the relation between these exposures and 
fi nancial exposures, a risk management group on the central level may 
perform a useful function of coordinating risk management efforts by 
assigning responsibilities across corporate divisions and functional areas.   
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   What Shareholders Ought to Know        

Chapter 11

             11.1    INTRODUCTION   

 Transparency has become a catchphrase in the 2000s1. Transparency is a 
multifaceted word with information asymmetry as a common denomina-
tor. The lack of it has been used in retrospect as an explanation of spec-
tacular corporate scandals like the case of Enron, Parmalat, Tyco and 
Worldcom. The turmoil in the credit markets in association with the so-
called subprime loan crisis in 2007 and 2008 was aggravated by lack of 
transparency of new fi nancial instruments and of the vulnerability of fi rms 
and fi nancial institutions to macroeconomic shocks. Transparency has 
also been used in a forward-looking way as a miracle medicine, as in the 
Lisbon Strategy for the European Union (EU) to catch up with the United 
States as a successful, knowledge-intensive economy. Be it a lack of corpo-
rate or institutional transparency, it will materialize in a lower economic 
growth than would otherwise be the case (Oxelheim, 2006a). 

 Skyrocketing CEO compensation in the mid-2000s have made outsider 
shareholders ask for more transparency about the achievements motivat-
ing the unprecedented amounts paid out to CEOs. What information can 
and should the company release in response to this demand? What is 
the “optimal transparency” in this particular case (Bushman et al, 2004; 
Oxelheim 2006b)? 

 As the world’s equity markets have become increasingly integrated, 
while countries have retained different accounting and reporting practices 
developed independently over a long period, there is now a pressing need 
to bridge the international information gap. The search for a common, 
cross-border body of reporting rules and the coordination of practices 
have both become issues of international concern. 
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 Over the last three decades there has been an intensive debate about the 
kind of information that companies should be obliged to release. Without 
becoming too involved in this sensitive debate in accounting research we 
need only note two essential types of information. First, internal and exter-
nal stakeholders need information of predictive value for assessing a 
fi rm’s prospects and risks. Second, there is a need for information allow-
ing for control, taxation and evaluation  ex post . The information should 
make intertemporal comparisons for an individual company possible, as 
well as comparisons across companies (benchmarking) and national bor-
ders. This chapter emphasizes a particular kind of information about the 
effects on the fi rm of a turbulent macroeconomic environment. The mac-
roeconomic environment of the fi rm is here viewed along the lines sug-
gested in the previous parts of this book, as represented by three sets of 
relative prices: exchange rates, interest rates, and infl ation rates. 

 Given the increased fi nancial and economic integration that prevails 
today, no fi rm can claim any longer to be unaffected by what is happening 
on the global economic arena. Even so, today’s external reporting is not 
geared to indicating the extent to which profi ts are generated by fl uctua-
tions in the company’s macroeconomic environment during the reporting 
period. Without that information the outside shareholders have no chance 
of fi guring out what has happened to the intrinsic profi ts and thus to the 
fi rm’s competitiveness. Consequently, as regards the effects of a volatile 
macroeconomic environment, current accounting practice is failing to 
achieve one of the fundamental goals of external reporting satisfactorily; 
that is to provide information for control purposes to shareholders and 
other stakeholders. Moreover, although the international-standard setting 
bodies support the notion of “decision-relevance” for shareholders, no 
real progress has been made when it comes to achieving the other funda-
mental goal of external reporting, namely to provide outside shareholders 
with information about the future prospects of a company. However, the 
contents of the IAS 1 issued by the International Accounting Standards   2    
Committee (IASC)—revised in 1997 and effective for reporting periods from 
July 1 1998—suggested that a shift in this direction was on the way.   3    

 As part of the International Financial Reporting Standards (IFRS), a 
revised IAS 1 was launched and valid for all public European companies 
as of January 2005. Considering the fairly small changes, compared to the 
previous version, and the longer period available for analysis, we will in 
this chapter start with a discussion and evaluation of the impact of IAS 1 
(rev. 1997). At the end of the chapter we then turn to what can be expected 
of IAS 1 as part of the IFRS. 

 Extensive efforts over time to create accounting standards or improved 
practice for the reporting of macroeconomic infl uences have fallen short 
for many reasons. A common denominator in the criticism of these efforts 
is their lack of focus on corporate performance and competitiveness. 
Accounting for the effect of a changing macroeconomic environment is 
static and partial. It is partial since it ignores the interrelation between the 
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macroeconomic variables in question. It is also partial since it only recog-
nizes the effects of items denominated in foreign currencies. Moreover, 
volume effects due to changing exchange and interests rates are ignored, 
fueling the criticism that it is both partial and static. A comprehensive 
approach calls for the simultaneous consideration of effects caused by 
changes in all these variables at home and abroad. Having said this, the 
relevant questions boil down to the availability today of relevant tools for 
management to produce this kind of information. 

 As has been fully clear from the previous parts of this book, in exposure 
management, but not in accounting, it is recognized that exchange rates are 
correlated with other macroeconomic variables, and that this should be 
taken into account when measuring and dealing with exchange rate expo-
sure. The MUST analysis is developed as a management tool and builds on 
representing full recognition of the interdependence between macroeco-
nomic variables constituting the macroeconomic environment of the fi rm. 
This approach generates an output that, if passed on to the outside share-
holder, should mean an improvement on all the issues of the criticism raised 
above. Hence, the existence of a comprehensive management model for how 
to deal with effects stemming from the macroeconomic environment should 
make it possible for companies to improve their information release. 

 The purpose of this chapter is to discuss the reasons why the corporate 
supply of relevant information on the impact of macroeconomic fl uctua-
tion does not meet the demand by outside shareholders and fi nancial ana-
lysts for such information. On the “supply-side,” technical barriers 
associated with such things as the extent to which the output of the MUST 
analysis lends itself to publication, will be discussed below along with 
political barriers. Will IAS 1 (rev. 1997 and 2005 as part of IFRS), given the 
“right” interpretation and implementation, enhance the outside share-
holders’ understanding of the impact of macroeconomic fl uctuations on 
the company’s performance, and their recognition of the magnitude of 
macroeconomic risks in essential respects? Finally, in order to assess the 
magnitude of the political barriers fully, the corporate response to the 
“recommendation” within this standard will be analysed. 

 The chapter is organized as follows. Section 11.2 addresses efforts to 
create a global accounting standard for the impact of a volatile macroeco-
nomic environment on corporate performance and why these have fallen 
short of achievement. Alternative interpretations of IAS 1 (rev. 1997) are 
also suggested in this section. Then follows in Section 11.3 a brief presen-
tation of the MUST analysis as a vehicle for achieving high-quality infor-
mation in corporate reporting. In Section 11.4 the current reporting 
practices in two global industries are compared with the recommenda-
tions of IAS 1 (rev. 1997). The way the result of the multivariate exposure 
framework should be reported to outside shareholders is illustrated in 
Section 11.5, along the lines suggested by IAS 1 (rev. 1997). Finally, the IAS 
as part of IFRS, together with technical and political implementation 
aspects, are discussed in Section 11.6.   
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    11.2    EFFORTS TO CREATE STANDARDS   

 Since 1973 and the breakdown of the Bretton Woods agreement a good 
deal of effort has been spent on thinking about ways of reporting effects 
assumed to have been caused by the different variables that constitute the 
macroeconomic environment of the fi rm. The relative weights allotted to 
the different variables in the research literature have changed over time. 
Below is a brief review of how the four categories of variables previously 
mentioned have been discussed in contemporary research. 

 In the mid-1970s the increasing volatility in exchange rates triggered an 
intensive debate about how to report the effects of changing exchange 
rates. The debate focused on two issues: methods for evaluating foreign 
assets and liabilities in individual companies, and methods to use when a 
foreign entity was to be consolidated with the group account. A key docu-
ment in that debate was Standard No. 8 issued by the Financial Accounting 
Standards Board (FASB 8, 1975), which was followed by FASB 52 (1981). 
Dukes (1978); Evans, Folks, and Jilling (1978); Jilling (1979), and Shank, 
Dillard, and Murdoch (1979) enriched the debate with empirical evidence 
about the economic and behavioral impact of FASB 8. Concurrent recom-
mendations were issued by the Accounting Standard Committee (ASC); 
Exposure Drafts 18 (1976), 21 (1977) and 27 (1980). Of vital importance at 
that time were also the recommendations published by the Canadian 
Institute of Chartered Accountants (CICA) in 1978, 1982, and 1983 and by 
the International Accounting Standards Committee (IASC) in 1982 and 
1983. Different aspects of the two topics have been dealt with by Aliber 
and Stickney (1975); Beaver and Wolfson (1982); Huefner, Ketz, and 
Largay (1989); McNown and Wallace (1989); Mahdavi and Zhou (1994); 
Makar, Stanko, and Zeller (1996), and Ziebart and Choi (1998), among 
others. Which methods are to be preferred is still in dispute. In the 1990s a 
third topic has attracted much attention, namely the reporting concerning 
fi nancial instruments. Recommendations concerning this issue are formu-
lated in for example FASB 133, IAS 32 and IAS 39. 

 The accounting for exchange rate fl uctuation has over time focused on 
the conversion of assets, liabilities and cash fl ows outside the home juris-
diction. Hence, this implicitly means that the focus has been on the effects 
of nominal exchange rate changes. The unresolved issues concern the 
inclusion of effects of real exchange rate changes and an increased recog-
nition of competitive exposure (Oxelheim and Wihlborg, 1991b). In the 
early 2000s, the typical way of reporting the effects of exchange rate fl uc-
tuations on performance still is to report the difference between the actual 
and a benchmark performance derived under the assumption of unchanged 
exchange rates. 

 The impact of other macroeconomic price variables (interest rate, infl a-
tion rate and political risk) is covered in the literature in a similar way. The 
infl ationary aspect in accounting research is dealt with primarily by two 
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different approaches. One strand of literature that was particularly infl uen-
tial during the 1970s emphasized the infl ationary effects generated within 
a country. The focus was then on general price-level statements (see, 
e.g., Ijiri, 1976; Staubus, 1976; and Vickrey, 1976). One particular issue here 
concerned the appropriateness of using the general price level rather than 
a specifi c price level (see, e.g., Rosenfeld, 1972, and Sterling, 1975). Another 
group of researchers emphasized the choice of an appropriate price index 
(see, e.g., Bromwich, 1975, and Staubus, 1975). A third issue that recap-
tured attention in the 1970s (its origins can be traced back to the late 1920s 
and to names like Sweeney, 1927, and Schmidt, 1930) was current cost 
accounting (see, e.g., Bromwich, 1977; Kennedy, 1978; Prakash and Sunder, 
1979; Samuelson, 1980; and Westwick, 1980). 

 The other strand of the literature on infl ation accounting is closely linked 
to the problem of foreign investments and is concerned with the differences 
in infl ation between the countries in question. It focuses on the Purchasing 
Power Parity relationship and whether the methods used in accounting give 
a satisfactory picture of that relationship (see, e.g., Aliber and Stickney, 1975; 
Beaver and Wolfson, 1982; Makar, Stanko, and Zeller, 1996; and Ziebart and 
Choi, 1998). The body of literature in this area, as in the case of the exchange 
rate area, still lacks consensus as regards the methods to be preferred. 

 In accounting for interest rate fl uctuations there are two main tradi-
tions. The fi rst is concerned with debt, and its main focus is on the transla-
tion of foreign debt. Any deviations that occur are seen as related to 
differences in the exchange rate and/or in the interest rates in the coun-
tries concerned. These questions are interrelated and are often dealt with 
simultaneously, albeit implicitly rather than explicitly (see, e.g., Oxelheim, 
1983). The other tradition is concerned with accounting for fi nancial instru-
ments as defi ned in FASB 133 and IAS 39, although the question of risk 
may not be relevant in the case of all the instruments covered by these 
recommendations (see, e.g., Francis, 1990; Bierman, Johnson, and Peterson, 
1991; and Miltz and Sercu, 1993). At the beginning of the 2000s, the typical 
way of reporting the effects of interest rate fl uctuations on performance is 
to report effects on the fi nancial side only. The effects of these changes on 
commercial exposure and overall performance are entirely ignored. 

 The subject of political risk is not covered very adequately in account-
ing literature as a whole. Some studies investigate fi rms’ exposure to sudden 
increases in product price and the accounting actions that ensue (see, e.g., 
Watts and Zimmerman, 1986, and Han and Wang, 1998). The effect gener-
ated by the realization of a political risk is often treated in accounting as an 
extraordinary item. Several studies have shown the problem in using 
“extraordinary items” in this context as an instrument for the smoothing 
out of income (see, e.g., Barnea, Ronen, and Sadan, 1975; Craig and Walsh, 
1989; Walsh, Craig, and Clark, 1991; and Dempsey, Hunt, and Schroeder, 
1993). However, these studies have not dealt appropriately with the effects 
of political risk on a fi rm’s performance. Rather, they have shown how the 
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accounting system is used in a creative way when it comes to absorbing 
the effects caused by a political risk that has materialized. 

 Overall, then, attempts to create a standard, or standards, to account for 
the macroeconomic infl uence on the fi rm justify the criticism raised in the 
introduction of this article. However, IAS 1,  Presentation of Financial 
Statements  (rev. 1997) does represent a step forward in this respect. It 
applies to all types of companies with a profi t goal, including banks and 
insurance companies (for which further requirements are specifi ed in IAS 
30, Disclosure in the Financial Statements of Banks and Similar Financial 
Institutions). IAS 1 contains the following formulation as paragraph 8 
under the heading “Components of Financial Statements”: 

 Enterprises are encouraged to present, outside of the fi nancial statements, 
a fi nancial review by management which describes and explains the main 
features of the enterprise’s fi nancial performance and fi nancial position and 
the principal uncertainties it faces. Such a report may include a review of:

     (a)    the main factors and infl uences determining performance, including 
changes in the environment in which the enterprise operates, the 
enterprise’s response to those changes and their main effect, and the 
enterprise’s policy for investment to maintain and enhance performance, 
including its dividend policy;  

   (b)    the enterprise’s sources of funding, the policy on gearing and its risk 
management policies; and  

   (c)    the strength and resources of the enterprise whose value is not refl ected 
in the balance sheet under International Accounting Standards.     

 This paragraph marks a move toward information-channeling as appro-
priate for scenario analysis and risk assessment, including profi t-fi ltering 
for historical performance analysis and control. The standard as a whole 
recommends the minimal requirements regarding the content of report-
ing. Financial information of an interim character is not included. 

 The standard may be seen as a compromise, and in this capacity it has 
a very loose framework. Environment can be given different interpreta-
tions. Here it is interpreted as macroeconomic environment. Factors and 
infl uences are interpreted as macroeconomic variables with an impact on 
the corporate profi t capacity (performance) in product, service and fi nan-
cial markets, that is, currencies, interest rates and consumer/producer 
prices. The enterprise’s response to those changes and their main effect 
can be expressed in many ways. To be useful for control purposes and to 
be applicable in a forward-looking manner, it should be aimed here at 
measurement in the form of sensitivity coeffi cients, that is, a measurement 
of the change in a company’s profi t as a consequence of a change in each 
and every one of the most important macroeconomic variables. Risk man-
agement policies under 8(b) should, in line with earlier interpretations, 
pertain to strategies for how the company is handled with respect to the 
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above-mentioned variables and the possibility of changes in this respect 
during the next reporting period. Here the company is expected to provide 
information about the type and extent of different hedging operations as 
response to macroeconomic uncertainty. 

 IAS 1 (rev. 1997) provides no explicit requirement for a uniform analy-
sis and quantifi cation, which opens up for a variety of responses to its 
paragraph 8(a–b). One alternative here is to separate two categories: non-
quantitative responses (1–2, below) and quantitative responses (3–4, 
below). Although they open up for some discretion, the following four 
categories or levels of information are used in order to extract additional 
insight into the current status of corporate reporting:

     (1)    No specifi cation of the variables, no measurement or strategies as 
named above, that is, paragraph 8(a–b) is not considered.  

   (2)    The publication of variables, measurements and strategies in general 
terms but without much detailed specifi cation, that is, the reporting 
continues in the way that is most common today. “The results for 
the period have been infl uenced negatively by currency 
fl uctuations” or “the lower interest levels have had a positive 
infl uence on the result” are typical examples of wording under this 
alternative.  

   (3)    The publication of some but not all information about the most 
signifi cant variables, the magnitude of the infl uence and the 
appropriate strategies for handling these variables. This alternative, 
involving a certain amount of information, undeniably comprises a 
step in the right direction, insofar as the information provided is 
correct. However, if only one coeffi cient is given, for example, to 
live up to the standard of being correct it should have been 
estimated by considering its relationship to the other relevant 
variables. And even if the information is correct, this alternative 
still means that the information is insuffi cient as a basis for 
weeding out noise of historic profi ts and assessing the prospects of 
the company.  

   (4)    The publication of a complete specifi cation of the most signifi cant 
macroeconomic variables, of the sensitivity coeffi cients for these 
variables estimated within a multivariate framework, and of the 
company’s strategy for handling fl uctuations in these variables 
over the past period and in the future. An information release that 
is congruent with the information content of the output of the 
MUST analysis is briefl y described in the next section.     

 As stressed in the introduction, we concentrate here on IAS 1 (rev. 1997) 
and turn later to IAS 1 as part of IFRS, while remaining well aware of the 
forces at work in the interplay between IASC and other key actors in the 
standard-setting arena—forces that should be considered once causality 
as regards the development in accounting is discussed.   
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    11.3     A COMPREHENSIVE APPROACH TO ASSESSING 
THE IMPACT OF MACROECONOMIC FLUCTUATIONS ON 
THE FIRM   

 If there is to be anything informative to report about the impact of macro-
economic variables on corporate performance it is necessary that the com-
pany has made and continues to make systematic analyses of this impact. 
Powerful outside forces—of which the one exerted by fi nancial analysts 
may be the strongest—should be at work to increase management’s inter-
est in answers to the important question of how far the profi ts of the com-
pany are to be seen as intrinsic and due to the quality of the product or 
service and how far they stem from changes in the macroeconomic envi-
ronment5. The need to sort these things out is evident in the choice of strat-
egy, in discussing bonuses or in the evaluation of subsidiary managers. By 
fi ltering out the (temporary) macroeconomic “noise” from corporate prof-
its as a fi rst step, a picture is obtained of the “intrinsic” profi ts, that is, a 
measure of the company’s competitiveness. After this fi ltering, an appar-
ently favorable result may thus be transformed into a strong signal about 
reduced competitiveness, that is, to a “leading indicator” regarding the 
need to develop the product/service and/or production process, or, vice 
versa, that is, in the case of an unfavorable result. Step two is the formula-
tion of a risk management strategy, that is, whether the company should 
handle the risks generated by future macroeconomic fl uctuations, and, if 
so, how. For companies that handle steps one and two intelligently, step 
three means that there is something valuable to communicate to the outside 
shareholders of the fi rm. 

 The central concept in this book is that the vulnerability of a company 
to changes in its macroeconomic environment can be expressed by mea-
sures of sensitivity to changes in the relative prices of three categories—
exchange rates, interest rates, and infl ation rates. The choice of these 
categories of macroeconomic variable is—as previously noted—not 
ad hoc but is derived from international equilibrium relationships. The 
relative prices contained in these relationships are refl ections of macroeco-
nomic shocks or disturbances involving changes in GDP, aggregate 
demand, monetary policy and other macroeconomic variables. One option 
is to study in a direct way the vulnerability of corporate performance to 
macroeconomic shocks. However, as opposed to the fundamental shocks, 
the relative prices have the great advantage of being easily observable at 
all times. In addition, the relationship between a fundamental shock and 
the relative prices may be unstable due to policy regime shifts whereas the 
relationship between the relative prices and the performance of the fi rm is 
fairly stable and directly refl ects the competitive situation. 

 One of the equilibrium relationships is Purchasing Power Parity (PPP), 
which is based on variables from two of the categories: the nominal 
exchange rate and relative infl ation. Deviations from PPP generate excess 
profi ts or losses on the commercial side of the individual fi rm. In case of a 



What Shareholders Ought to Know 205

deviation of the home country currency in the form of an overvaluation 
(undervaluation) we can—as previously noted—compare the effect of this 
with a tax (subsidy) of comparable magnitude on home country produc-
tion vis-à-vis production abroad.   6    The other equilibrium relationship is 
the International Fisher Parity (IFP), which in addition to the nominal 
exchange rate7 contains the third category of macroeconomic price vari-
able, i.e. interest rates. Deviations from IFP cause excess profi ts or losses 
on the fi nancial side of the individual fi rm.       However, as stressed previ-
ously, interest rate changes may also impact the commercial side of the 
fi rm, for example through their infl uence on the demand for capital goods. 
In addition, political risk expresses itself as the need for a reestimation of 
the sensitivity coeffi cients for the three categories. It then remains for the 
individual fi rm to determine which variables are the most infl uential 
within each category. 

 The need for “fi ltering” calls for a set of sensitivity coeffi cients deter-
mined within a multivariate framework. The MUST analysis in this book 
represents such a framework for the company to estimate sensitivity coef-
fi cients and to carry out steps one and two (see Figure   1.3  ). It offers a basis 
for: (a) identifying the macroeconomic variables that are most important 
to the particular company, (b) determining the effect on performance gen-
erated by fl uctuations in these variables, and (c) formulating a suitable 
strategy for handling these variables. Moreover, it can be routinized since it 
demands only standard regression programs offered as standard equip-
ment to most computers.    

    11.4     CONTEMPORARY PRACTICE RELATIVE TO IAS 1 
ON REPORTING OF MACROECONOMIC 
INFLUENCES   

 Data for this chapter has been collected and analyzed on an annual basis 
(1985–2000). The data concerns the way companies in different industries 
and countries report and deal with the impact on their performance of 
changes in their macroeconomic environment. The annual analysis starts 
with an examination of the way companies report relevant variables, mea-
sures of vulnerability and strategies. A follow-up is also conducted, albeit 
not reported in detail here, charting the way the companies handle these 
issues  de facto . In this way a picture is obtained of the size of the difference 
between the information given in the external reports and the actual way 
these issues are currently viewed in the company. The picture that emerges, 
which will not be further discussed in this chapter, is that companies in 
general are no more sophisticated in their analysis of the macroeconomic 
impact than the annual reports reveal. However, the fairly low ambition 
currently prevailing relative to the more comprehensive approach discussed 
in the previous section will naturally affect the companies’ interpretation of 
IAS 1 (rev. 1997). Implementation in line with alternative (4) above would, 
thus, call for considerable adjustments on the part of most companies. 
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 The accounting part of the study is presented in tables   11.1   and 11.2, 
where the column numbers concide with the numbering of categories in 
Section 2 of this chapter. It contains an analysis of the annual reports of 
companies in the automotive industry for the fi scal years 1996/97 and 
1998/1999, that is, the years immediately before and after the IAS 1 (rev. 
1997) recommendation came into force. Only explicit statements are taken 
into account in the study, generally consisting of the notes to the fi nancial 
statements, the CEO’s letter to shareholders or statements elsewhere in 
the annual report. Table   11.1   provides us with a fi rm conclusion: as late as 
1999 no company in the automotive industry (the study was carried out 
on a group basis) published information in its external reporting which 
would enable shareholders to understand the extent of macroeconomic 
infl uence on corporate performance. The same conclusions can be drawn 
from Table   11.2   as regards the global paper and pulp industry. 

 To qualify for a listing in column 4 the company should have provided 
information in line with the outcome of a multivariate approach of the 
kind discussed in the previous section. With the help of a multivariate 
regression technique three to four variables can normally be identifi ed as 
channels for the bulk of the infl uence on the fi rm stemming from its mac-
roeconomic environment. Table   11.1   shows that only one company—Rolls 
Royce—provided a satisfactory specifi cation regarding the macroeco-
nomic variables that have the most impact on corporate performance. Six 
out of twenty-four companies made an effort to identify at least some vari-
ables, albeit not a complete set according to a multivariate identifi cation 
procedure. The majority of companies provided sweeping formulations 
about various categories of macroeconomic variables without pinpointing 
any specifi c ones. Hence, apart from arousing a feeling that something 
could be blamed or thanked, the information they provided had no fur-
ther value for the shareholder. 

 When it comes to the magnitude of the impact on corporate perfor-
mance deriving from the variables that have been identifi ed as relevant, 
only Scania followed up their partial information with such fi gures. All 
the other companies refrained from making a quantitative specifi cation of 
the impact. They either provided no information at all or referred vaguely 
to the impact in terms such as big, small or similar. 

 In 1999 quite a few companies tried to specify their hedging strategies, 
but the lack of information about the relevant variables and sensitivity 
coeffi cients for these greatly reduces the value of any such information. 
However, also in this respect Scania is an exception. This company comes 
closest to a useful—albeit not complete—specifi cation of the macroeco-
nomic impact on the fi rm. 

 None of the companies, with the possible exception of Scania, provided 
their shareholders with the chance of seeing what had happened regarding 
the intrinsic profi ts, that is, the profi ts after the macroeconomic noise had 
been eliminated. There was no possibility for the investors to make any 
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kind of analysis of what would happen to the company given a 
development like the Asian crisis, for example. 

 Annual reports before and after the IAS 1 (rev. 1997) came into force 
have also been compared. The result shows fairly small changes as regards 
the pinpointing of relevant macroeconomic variables. Five companies 
improved their information content and one company went the other way. 
Only Rolls Royce, however, improved its release in a substantial way that 
made a difference to the shareholders. In terms of release of exposure 
measures there was no change at all, whereas the propensity to release 
information on strategies for handling macroeconomic infl uence on the 
fi rm improved substantially. Seven companies improved their informa-
tion content in this respect. Thus, we have witnessed a signifi cant improve-

   Table 11.1    Accounting for macroeconomic infl uences in the global automotive 
industry. Annual reports 1998–99.   

 (A) Information on macro price variables infl uencing performance 

(1)
 No 
information 

(2) 
General information about 

being affected, no 
specifi cation of individual 

variables 

(3)
 Partial 

specifi cation of 
individual 

macro-price 
variables 

(4)
 Complete 

specifi cation of 
macro-price 

variables infl uencing 
performance 

 Audi (D)  Ford (US)  Rolls Royce (UK) 

 BMW (D)  Honda (JP) 

 Daihatsu (JP)  PACCAR (US) 

 DaimlerChrysler (D)  Renault (F) 

 Fleetwood (US)  Scania (SE) 

 GM (US)  Volvo (SE) 

 Isuzu (JP) 

 Man (D) 

 Mazda (JP) 

 Mitsubishi (JP) 

 Navistar (US) 

 Nissan (JP) 

 Oshkosh (US) 

 Peugeot (F) 

 Toyota (JP) 

 Winnebago (US) 

 Volkswagen (D) 

continued



 Table 11.1     continued 

 (B) Exposure measures in annual reports 

 (1)
 No information 

 (2)
General 

information 

 (3)
Partial 

specifi cation 
of exposure 
measures 

 (4)
Complete 

specifi cation of 
exposure 
measures 

 Audi (D)  BMW (D)  Scania (SE) 

 Daihatsu (JP)  Fleetwood (US) 

 DaimlerChrysler (D)  Ford (US) 

 GM (US)  Man (D) 

 Honda (JP)  Mazda (JP) 

 Isuzu (JP)  Oshkosh (US) 

 Mitsubishi (JP)  PACCAR (US) 

 Navistar (US)  Peugeot (F) 

 Nissan (JP)  Rolls Royce (UK) 

 Renault (F)  Volvo (SE) 

 Toyota (JP) 

 Winnebago (US) 

 Volkswagen (D) 

 (C) Publication of information about exposure management strategy 

( 1)
No information 

( 2)
General 

information 

( 3)
Partial 

specifi cation of 
management 

strategy 

( 4)
Complete 

specifi cation of 
management 

strategy 

 Daihatsu (JP)  GM (US)  Audi (D) 

 Fleetwood (US)  Man (D)  BMW (D) 

 Isuzu (JP)  Nissan (JP)  DaimlerChrysler (D) 

 Winnebago (US)  Peugeot (F)  Ford (US) 

 Toyota (JP)  Honda (JP) 

 Volkswagen (D)  Mazda (JP) 

 Mitsubishi (JP) 

 Navistar (US) 

 Oshkosh (US) 

 PACCAR (US) 

 Renault (F) 

 Rolls Royce (UK) 

 Scania (SE) 

 Volvo (SE) 



   Table 11.2    Accounting for macroeconomic infl uences in the global paper and 
pulp industry. Annual reports 1998–99.  

 (A) Information on macro price variables infl uencing performance 

  (1)
No information 

 (2)
General information 
about being affected, 

no specifi cation of 
individual variables 

 (3)
Partial specifi cation of 

individual macro-
price variables 

 (4)
Complete 

specifi cation 
of macro-price 

variables 
infl uencing 

performance 

 Amcor (AU)  Bunzl (UK) 

 AssiDomän (SE)  Fort James Corp (US) 

 Bemis (US)  Holmen (SE) 

 Boise Cascade (US)  International Paper 
(US) 

 Buhrmann (NL)  Norske Skog (N) 

 Cartiere Burgo (I)  Rock-Tenn (US) 

 Champion  Sappi (ZA) 

 International (US)  SCA (SE) 

 Chesapeake (US)  Tembec (CA) 

 David S Smith (UK)  UPM-Kymmene (SF) 

 Domtar (CA) 

 Fletcher Challenge 
(NZ) 

 Georgia Pacifi c (US) 

 Haindl (D) 

 Industrieholding 

 Cham (CH) 

 Inveresk (IE) 

 Kimberly Clark (US) 

 La Rochette (F) 

 Louisiana Pacifi c 
(US) 

 Mayr-Meinhof (AT) 

 Mead (US) 

 Potlatch (US) 

 Rottneros (SE) 

 Sonoco Products (US) 

 St Laurent 

  continued



 Table 11.2  continued

( 1)
No information 

 (2)
General information 
about being affected, 

no specifi cation of 
individual variables 

(3)
Partial specifi cation of 

individual macro-
price variables

(4)
Complete 

specifi cation of 
macro-price 

variables 
infl uencing 

performance 

Paperboard (CA)

 Temple-Inland (US) 

 Westvaco (US) 

 Weyerhaeuser (US) 

 Willamette Industries 
(US) 

 (B) Exposure measures in annual reports 

(1)
 No information 

 (2)
General information 

 (3)
Partial specifi cation of 

exposure measures  

 (4)
Complete 

specifi cation of 
exposure 

measurers 

 Bemis (US)  Amcor (AU)  AssiDomän (SE) 

 Fletcher 
Challenge (NZ) 

 Boise Cascade (US)  Fort James Corp 
(US) 

 Haindl (D)  Buhrmann (NL)  International Paper 
(US) 

 Holmen (SE)  Bunzl (UK)  Inveresk (IE) 

 Industrieholding  Cartiere Burgo (I)  Kimberly Clark (US) 

 Cham (CH)  Champion  Mead (US) 

 La Rochette (F)  International (US)  Norske Skog (N) 

 Louisiana 
Pacifi c (US) 

 Chesapeake (US)  SCA (SE) 

 Mayr-Meinhof (AT)  David S Smith (UK)  Tembec (US) 

 Potlatch (US)  Domtar (CA)  UPM Kymmene (SF) 

 Rock-Tenn (US)  Georgia Pacifi c (US) 

 Sappi (ZA)  Rottneros (SE) 

 St Laurent  Sonoco Products (US) 

 Paperboard (CA)  Temple-Inland (US) 

 Westvaco (US)  Weyerhaeuser (US) 

 Willamette 
Industries (US) 

continued



What Shareholders Ought to Know 211

 Table 11.2  continued

 (C) Publication of information about exposure management strategy 

 (1)
No information 

( 2)
General information 

(3)
 Partial specifi cation 

of management 
strategy 

( 4)
Complete 

specifi cation of 
management 

strategy 

 Haindl (D)  Amcor (AU)  AssiDomän (SE) 

 La Rochette (F)  Bemis (US)  Bunzl (UK)  

 Louisiana Pacifi c 
(US) 

 Boise Cascade (US)  Cartiere Burgo (I) 

 Potlatch (US)  Buhrmann (NL)  Chesapeake (US) 

 Willamette 
Industries (US) 

 Champion 
International (US) 

 Holmen (SE) 

 David S Smith (UK)  International Paper 
(US) 

 Domtar (CA)  Kimberly Clark (US) 

 Fletcher Challenge 
(NZ) 

 Mead (US) 

 Fort James Corp (US)  Norske Skog (N) 

 Georgia Pacifi c (US)  Rock-Tenn (US) 

 Industrieholding 
Cham (CH) 

 Sappi (ZA) 

 Inveresk (IE)  SCA (S) 

 Mayr-Meinhof (AT)  Tembec (US) 

 Rottneros (SE)  UPM Kymmene (SF) 

 Sonoco Products (US) 

 St Laurent 
Paperboard (CA) 

 Temple-Inland (US) 

 Westvaco (US) 

 Weyerhaeuser (US) 

ment (at the 5% level) for the automotive industry   8    between 1996/97 and 
1998/99.   9    

 Even if we can see some improvement after the IAS 1 (rev. 1997) came 
into force, it would be going too far, on the basis of this study, to claim that 
the improvement was due to IAS. The signifi cant improvements regard-
ing the choice of strategies for handling changes in the macroeconomic 
environment may rather refl ect FASB 119 and IAS 32 or an early adjust-
ment to FASB 133 and IAS 39, which regulates accounting for derivatives/
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instruments and hedging activities in the annual reports. Several of the 
American companies have mentioned FASB 133, which was issued in June 
1998 and expected to come into force in June 1999 (later deferred one year 
by FASB 137). Hence, FASB 133 may explain some of the moves towards 
more extensive reporting about choice of strategy that was found in the 
annual reports for 1998/1999. Another explanation may be found in the 
response to a stronger demand for information on the part of sharehold-
ers, as a result of the uncertainty caused by the contemporary fi nancial 
crises. 

 Finally, a cross-industry comparison involving the automotive industry 
and the paper and pulp industry was carried out. The hypothesis behind 
the comparison was formulated as a tendency for companies with more 
heterogeneous products to release more relevant information. The hypoth-
esis was assumed to refl ect the delicate balance between supplying outside 
shareholders with relevant information, and putting the competitiveness 
of the fi rm at risk by supplying competitors with the very same informa-
tion. However, the paper and pulp industry, characterized by fairly homo-
geneous products, provides no less information than the automotive 
industry. No statistically signifi cant differences exist between the two dis-
tributions. Moreover, neither of the distributions shows any signifi cant 
pattern regarding the nationality of the reporting fi rm.   

    11.5     ILLUSTRATION OF AN INFORMATION RELEASE THAT 
SATISFIES THE DEMANDS OF THE OUTSIDE 
SHAREHOLDER   

 What, then, should the information release look like in order to meet the 
demands of the outside shareholders as expressed in their desire to evalu-
ate the company’s strategy and performance in an adequate way? The 
information content of the release suggested here should not present the 
well-managed fi rm with no extra processing work. Rather, it should be 
seen as a subset or lower threshold for what could be used as relevant 
decision support by the company’s own management and board of direc-
tors. What might call for a tougher demand on the part of the company’s 
own management could be its need for more disaggregated information 
and for more frequent information updates. 

 Taking a Japanese company as an example, let us assume that the funda-
mental analysis has resulted in a limited number of variables. After the mul-
tivariate analysis the following have been found to be the most important: 
the JPY/EURO exchange rate, the Japanese long-term interest rate, and 
French producer prices. The sensitivity coeffi cients for these variables as 
reported in Table   11.3   make it possible to translate scenarios into statements 
about the magnitude of profi ts or cash fl ows, as well as to fi lter out the 
macroeconomic impact on the performance for the latest reporting period. 
The outside shareholder needs additional information about the strategy 
formulation of the fi rm regarding the current as well as future handling of 
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infl uences from the identifi ed macro-price variables. Moreover, the sensitiv-
ity coeffi cients form the basis for the risk assessment by the outside share-
holder, since they also constitute the exposure coeffi cients of the company. 

 The sensitivity measurements in the example express the change in the 
target variable due to a change in each one of the three identifi ed macro-
economic variables. In accordance with the fi gures in Table   11.3  , a one 
percentage point increase in the JPY/EURO exchange rate (i.e., a depre-
ciation of the Japanese yen against the euro) leads to a three percent 
increase in the profi t. In this example, the profi t is set as the target vari-
able, but the analysis in other cases may refer to sales proceeds, cash fl ow, 
and soon. The measurement contains competitive aspects and, thus, pro-
vides an expression for the company’s advantage vis-à-vis competitors 
when the JPY/EURO exchange rate changes. 

 A common mistake among companies that try to give the most impor-
tant macroeconomic variables for the company without conducting a 
comprehensive multivariate analysis is to point to the exchange rate 
between the home currency and the currencies of the company’s greatest 
sale and purchasing markets respectively. To look only at the currency 
distribution in the actual fl ows often leads to erroneous conclusions. Thus, 
the major competitor in the company’s most important market, in this 
example the U.S. market, may be a French company with a manufacturing 
site in France. A comprehensive analysis like the MUST analysis would, as 
in this case, probably point to the fact that the euro is more important than 
the U.S. dollar. 

 The information can be given with or without forecasting. Table   11.3   
shows an example in which the result of a comprehensive analysis based 
on a multivariate identifi cation technique is presented in connection with 
a forecast in the company discussed above. 

   Table 11.3    Reporting according to alternative (4) involving information about the 
macroeconomic impact on the company.  

 Forecast: The profi t will increase next quarter by 15 percent compared with the 
preceding quarter. The seasonal effects represent 3 percentage points of that 
increase. The company’s policy is not to work with hedging operations of any 
kind on external fi nancial markets. 

 The forecast is based on 
the following changes in 

key variables 

 Sensitivity coeffi cients: one 
percentage point increase 

as compared to the 
anticipated change will 

impact the profi t by 

 JPY/EURO  2%   3% 

 Japanese long-term 
interest rate    

 2%  –2% 

 French producer prices  1%   3% 
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 Assume that at the beginning of the quarter an outside shareholder 
believes in a different macroeconomic scenario from the one on which the 
company has built its forecast. The information content of Table   11.3   now 
allows a re-calculation of forecasted profi ts in light of the ”new” scenario. 
Excluding macroeconomic infl uences of 5% (6% from the depreciation of 
the Japanese yen against the euro, –4% from the increase of the Japanese 
long-term interest rate and 3% from the increase in French prices), and the 
seasonal effect of 3%, reveals that the company’s own forecast is built 
upon an assumption of a growth of 7% (15%–5%–3%). 

 On the basis of this assumed growth, the shareholder mentioned above 
could now make a new forecast refl ecting his or her own macroeconomic 
scenario. Thus, if the shareholder believes that the JPY/EURO exchange 
rate will increase by 5 percentage points instead of the assumed 2 percent-
age points, that the Japanese long-term interest rate will remain unchanged 
(i.e., a change of zero percentage points), and that French producer prices 
will increase by 3 percentage points, the shareholder’s own forecast will 
be an adjustment of the company’s forecast, such that the result compared 
with the preceding period increases by (3+7+15+0+9)%=34%. 

 Likewise, and very importantly, at the end of the quarter access to 
information of the kind presented in Table   11.3   will allow an analysis of 
what has happened regarding the intrinsic profi ts, with the latest actual 
result and the forecasted result as benchmarks. The fi ltering conducted 
here is the key issue in the  ex post  evaluation of corporate performance. It 
improves the opportunities to make intertemporal comparisons and to 
obtain “early warning” signals. Apart from the reporting problem, no 
management or board of directors should afford not to pay attention to 
these signals. 

 Assume that the actual outcome was a 22% increase in the result rela-
tive to the previous period, and the macroeconomic scenario outlined by 
the shareholder came true. Disregarding the new macroeconomic sce-
nario, management should have gotten credit for an extra 7% increase. 
The implicit but erroneous conclusion would be that the competitiveness 
of the fi rm was improving. The 7% increase might even lead to raises in 
bonuses, wages, and/or dividends. But if the change in the macroeco-
nomic environment is adequately allowed for, the conclusions point in the 
opposite direction. The result is 12% lower than it appears when sup-
ported by the macroeconomic environment. Thus shareholders should 
call for a detailed examination of the company’s performance. The outside 
shareholders would now want an explanation of the 12%—a fi gure that 
should be taken as a benchmark. Some explanations may be acceptable, 
for instance, that a major competitor has been running a campaign during 
the period. But if there are no acceptable explanations, the shareholders 
would like to be told how management intends to handle the loss of com-
petitiveness. Instead of enjoying the comfort of a 7% rise in results, given 
concrete form in the increases in bonuses, wages and/or dividends men-
tioned above, the management should now present a plan about how it 
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intends to catch up again in terms of competitiveness by enhancing its 
support for innovations in the product and production processes.   

    11.6     CONCLUDING REMARKS ON THE REPORTING OF THE 
IMPACT OF MACROECONOMIC FLUCTUATIONS ON 
CORPORATE PERFORMANCE   

 The importance of paying attention to the impact of a volatile macroeco-
nomic environment on the competitiveness of the fi rm should be clear to 
most managers with experience of the economic turbulence of recent 
years—an experience that should make most companies willing to carry 
out analyses according to a comprehensive analysis built on a multivari-
ate framework. Here, it has been argued that inside the fi rm most of the 
technical problems related to the measurement of the macroeconomic 
impact should and can be resolved. 

 The revised IAS 1 included in IFRS contains only minor changes with 
relevance for the topic of this book, as compared to IAS (rev. 1997). 
Paragraph 8 in IAS (rev. 1997) has been replaced by Paragraph 9. However, 
the reading of the new paragraph is very similar except on two points. The 
new paragraph states that “Many enterprises present… .,” whereas the 
former version had a somewhat more positive reading in “Enterprises are 
encourage[d] to present… .” The only change in Paragraph 8a is that “per-
formance” now has become “fi nancial performance.” Paragraphs 8b-c are 
changed, but the only thing that matters here is that the disclosure of risk 
management policies are no longer asked for or explicitly “encouraged.” 
However, later paragraphs of IAS 1 may compensate for this somewhat 
weaker start of the new IAS 1. 

 Paragraph 116 states that “An entity shall disclose in the notes informa-
tion about the key assumptions concerning the future and other key 
sources of estimation uncertainty at the balance sheet date that have a 
signifi cant risk of causing a material adjustment to the carrying amounts 
of assets and liabilities within the next fi nancial year.” Paragraphs 117–124 
then provide detailed instructions but also a loophole. Paragraph 120 pro-
vides maybe the most important instruction by making sure that “the dis-
closure of Paragraph 116 are presented in a manner that helps the user of 
fi nancial statements to understand the judgements management makes 
about the future and about key sources of estimation uncertainty.” 
Paragraph 121 may then be seen as providing something of a loophole by 
stating “It is not necessary to disclose budget information or forecast in 
making the disclosure of Paragraph 116.” 

 The weakness of IAS (rev. 1997) and the target of our criticism in this 
chapter remain; there is no explicit requirement of having the macroeco-
nomic impact disclosed in a  quantitative  way. However, Paragraphs 116 and 
120 may be interpreted as containing an implicit requirement of such a quan-
tifi cation. Thereby, they may be interpreted as taking a step forward towards 
the disclosure of macroeconomic effects at a higher level of transparency. 
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 An open question, however, is whether the results of these analyses 
will be passed on to the outside shareholders via corporate external report-
ing. Measurement problems and the risk of exposing a weakness that can 
be exploited by competitors are two arguments that will be raised against 
presenting shareholders with a detailed analysis of the company’s devel-
opment of a multivariate kind offered by the MUST analysis. 

 However, seven compelling factors—in addition to the momentum of 
the development of information technology—suggest that within the not-
too-distant future there will be a shift of information paradigm. The new 
reporting practice should have come close to alternative (4) above, implying 
a complete specifi cation of the most signifi cant macroeconomic variables, of 
the sensitivity coeffi cients for these variables estimated within a multivari-
ate framework, and of the company’s strategy for handling fl uctuations in 
these variables over the past period and in the future. These factors are:

     (1)    the mere presence of IAS 1 (rev. 1997 and 2005 as part of IFRS) and 
similar recommendations  

   (2)    the great increase in competence among fi nancial analysts and the 
accompanying demand for relevant information for determining 
the value of the company  

   (3)    the presence of analytical tools like the MUST analysis, which now 
allows a proper analysis of the way the company is affected by 
changes in its macroeconomic environment and the resulting 
opportunities for adequate information release  

   (4)    the avid and growing interest in shareholder value analysis (SVA, 
EVA, etc.), and the accompanying need to distinguish between 
what is temporarily created by macroeconomic fl uctuations and 
what is intrinsic value  

   (5)    the demand by banks and fi nancial institutions for information 
that enables an analysis of the sustainability of profi ts and the 
resulting determination of the appropriate credit rating of the 
company  

   (6)    the demand by prestigious international capital market authorities 
for information in prospectuses in connection with equity and 
bond issues on the vulnerability of the issuing company to 
macroeconomic fl uctuations  

   (7)    the adoption by the Securities and Exchange Commission of new 
rules (Regulation FD, effective as of October 2000) against selective 
disclosure of material information by public companies, and the 
greater importance today of information about the impact of 
macroeconomic variables on corporate performance in traditional 
reporting channels such as annual reports.     

 While waiting for reporting on the infl uence of the macroeconomic fac-
tors to fall in line with IAS 1 (rev. 1997 and 2005 as part of IFRS), alt. 4), 
outside shareholders and those engaged in servicing them will attempt as 



What Shareholders Ought to Know 217

well as they can to conduct something corresponding to a MUST analysis. 
The most ”ambitious” of these groups—the fi nancial analysts—have of 
course the technical possibility to carry out the analysis, provided the 
company reports the most necessary pieces of the information puzzle. If 
reporting occasions are more frequent, there will be a greater temptation 
to perform the analysis even without this information. However, without 
the company’s cooperation—in providing the required information pieces 
or the fi nal result of a comprehensive analysis as part of its external report-
ing—the prospects are limited for the outside shareholders and fi nancial 
analysts to obtain any idea of what is really going on regarding the perfor-
mance of the company. An interpretation of IAS 1 (rev. 1997 and 2005 as 
part of IFRS) in terms of alternative (4) is the only way to make progress, 
and to give meaning to the two major goals of external reporting.   

     NOTES   

     1    This chapter is adapted from Oxelheim (2003).  
   2    International Accounting Standards Committee (IASC) issued International 

Accountings Standards (IAS) from 1973 to 2000. The International Accounting 
Standards Board (IASB) replaced the IASC in 2001. Since then the IASB has 
amended some IASs, has proposed to amend other IASs, has proposed to replace 
some IASs with new International Financial Reporting Standards (IFRSs) and has 
adopted or proposed new IFRSs on topics for which there were no previous IASs.  

   3    Moreover, the usefulness of separating business risk from macroeconomic risk 
is further underlined by the fact that a number of countries already have or soon 
will issue regulations concerning business risks and their disclosure (IFAC, 
1999). Assuming that the different standard-setting bodies’ demand refl ects dif-
ferent categories of stakeholders of fi rms, there is obviously a broad interest in 
an improved quality of information releases.  

   4    In the analysis of the “true” performance, changes in the magnitude of period-
to-period deviations from PPP and IFP need to be measured. By focusing on 
changes rather than levels the problem of determining long-term equilibrium 
exchange rates, interest rates and infl ations rates is circumvented.  

 5    “Among the disclosures that investors fi nd most useful is analysis of the sensi-
tivity of fi nancial statement measurements to underlying assumptions and 
modelling methods” (CFA Institute, 2005).

   6    Where the location of foreign production refl ects the weights in the PPP 
calculation.  

   7    Expectations play a key role in PPP and IFP. “Deviation” and “excess” then 
become relative terms.  

   8    Due to the merger, Chrysler, Mercedes Benz and Daimler Chrysler are not 
included in the test.  

   9    A McNemar test of the information content before and after July 1, 1998 has been 
conducted under the assumption that the automotive industry can be seen as a 
representative sample from a ”superpopulation.” The material has been divided 
into a 2×2 matrix with columns 1+2 representing no valuable information at all 
and columns 3+4 information of at least some value to the shareholders.        
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   Macroeconomic Uncertainty 
Strategy (MUST) Analysis: 

A Summary  

Chapter 12

             12.1    INTRODUCTION   

 The search for an adequate assessment of the sensitivity of the fi rm to 
changes in its macroeconomic environment has not been placed on the 
corporate agenda until recently. One very simple reason is that economics 
and management are not usually happily married at universities and busi-
ness schools. Hence, many managers have not realized the importance of 
seeing the two as inseparable. Too many managers simply take the num-
bers produced by accounting systems as the truth. The situation has 
improved somewhat, however, and there is now an increased demand for 
information about the relationship between the individual fi rm and 
changes in macroeconomic conditions. 

 One reason for the increased “demand” for broader measures of sensitiv-
ity is the relative importance of macroeconomic uncertainty in a corporate 
perspective as expressed by the increasing volatility of exchange rates, inter-
est rates, and infl ation. Although there are many variables competing for the 
role of being major explanatory macroeconomic variables, we have argued 
that these three categories jointly capture most macroeconomic shocks. 

 A second reason is the growing infl uence of stakeholders, other than 
management, and their growing awareness of the importance of macro-
economic factors as explanations of corporate performance. The interest of 
these stakeholders’ groups—shareholders, lenders, fi nancial analysts, 
employees, customers, subcontractors, and government authorities—may 
soon make this kind of information mandatory in corporate external 
reporting (see Chapter   11  ). 

 Managers relying on accounting information have long neglected the 
possibility of capturing the infl uence of macroeconomic shocks, refusing 



Macroeconomic Uncertainty Strategy (MUST) Analysis 219

to go beyond traditional methods. However, since research has made 
progress in this area, managers should today realize that reliable mea-
sures are available. It must be said that, in the past, managers may have 
appreciated the degrees of freedom offered by the lack of information 
available to outside stakeholders. Who would not like to take the credit 
for profi t increases following from a positive change in the macroeco-
nomic environment while transferring the blame for losses to the general 
unpredictability of the macroeconomic environment? In Chapter   6   we 
affi rmed that, indeed, there are incentives for management not to be too 
clear about exposure unless mark-to-market accounting is implemented. 

 Many small fi rms and fi rms concentrating on domestic operations still 
regard themselves as unexposed to most macroeconomic fl uctuations. We 
have argued that all fi rms have reason to be concerned about exchange 
rates as well as other changes in the macroeconomic environment. Such 
changes affect the competitiveness of a fi rm as measured by long-term 
intrinsic profi ts. In order to fi nd these long-term profi ts, short term macro-
economic “noise” must be fi ltered away. Coeffi cients of sensitivity to mac-
roeconomic shocks help fi rms accomplish this task. Most corporate 
performance measures in use ignore the need for “fi ltering” the impact of 
macroeconomic conditions. The use, for example, of a cross-border bench-
marking procedure without considering the impact of differences in the 
macroeconomic environment of the fi rms is bound to be misleading. 

 Risk-averse fi rms have still greater reason to grasp how shocks in the 
macroeconomic environment affect them. This environment is a source of 
risk and for management purposes risk must be measured.  

     12.2    SHORTCOMINGS OF TRADITIONAL METHODS   

 Firms concerned with exchange rate and interest rate risks have had, and 
still have, many alternative exposure measures to use as a basis for hedg-
ing decision. We have argued that traditional transaction and translation 
exposures have many shortcomings, most notably that they are partial in 
terms of risks as well as in terms of cash fl ows considered. Even recently 
developed economic exposure measures are partial in terms of risks con-
sidered because they pay no attention to the simultaneous impact of 
exchange rates and other macro price variables. 

 Interest rate risk measures are all geared to estimating risks on the lia-
bility side of the fi rm. They do not capture such business effects as, for 
example, interest rate effects on the demand for a company’s products. 
They also fail to capture the interdependence between interest rates on the 
one hand and exchange rates and infl ation rates on the other. “Value at 
Risk” (VaR) has been implemented as a way of capturing risk on the liabil-
ity side and this measure can easily be extended to include commercial 
risk using the sensitivity coeffi cients discussed in this book. “Cash-Flow at 
Risk” (CFaR) is a fi rst step for non-fi nancial fi rms. However, a successful 
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use of CFaR requires exposure coeffi cients from a MUST analysis, as 
described in Chapter   7  . 

 An additional problem with traditional exposure measures is that they 
do not contain infl ation exposure measures; perhaps this is because 
accounting fi gures are rarely infl ation adjusted. 

 Furthermore, existing performance measures such as Economic Value 
Added (EVA), Shareholder Value Analysis (SVA), and benchmarking, can 
all be criticized for not explicitly taking into consideration changes in the 
macroeconomic environment. Efforts to do so during the phase of imple-
mentation are often based on accounting data and principles embedded in 
the traditional exposure measures.  

     12.3     MEASURES OF CORPORATE PERFORMANCE 
AND EXPOSURE ASSESSMENT   

 An important part of both performance analysis and risk management 
(together constituting the MUST analysis) is to obtain good measures of 
the effects of macroeconomic events on the fi rm. Exposures to macroeco-
nomic variables should be measured as sensitivity coeffi cients for cash 
fl ows or for a fi rm’s economic value, taking into account the interdepen-
dence among macroeconomic variables. This interdependence implies 
that coeffi cients in a multiple regression equation are appropriate expo-
sure measures. Lacking possibilities to carry out the statistical analysis 
one can measure exposures by scenario analysis. Exposures can be esti-
mated either for a group of macroeconomic market price variables such as 
exchange rates, price levels, and interest rates, or for a group of policy and 
non-policy disturbances such as money supply changes, changes in budget 
defi cits, and oil price changes. The two approaches require different kinds 
of information as inputs. Therefore, the relative advantage of each depends 
partly on the availability of relevant information. We argued in favor of 
measuring exposures to the market price variables on the grounds that 
these variables are easily observable for fi rms at the time macroeconomic 
disturbances occur. Thus, fi rms can respond directly to changes in these 
variables. Furthermore, there exist fi nancial instruments for hedging 
exposures to most market price variables. 

 Given the sensitivity coeffi cients for exchange, interest, and infl ation 
rates, information about the volatility of these variables and their interde-
pendence (correlation) enables a fi rm to estimate the volatility of cash 
fl ows and the VaR/CFaR, that is, the maximum losses that will be 
sustained with a certain probability. The VaR measure of the fi rm’s risk 
can be translated into the probability of bankruptcy while the CFaR 
measure captures a form of liquidity risk. We argued in Chapter   2   that 
these measures of risk are the most relevant in a general stakeholder 
perspective. 

 Regression analysis requires the availability of historical cash fl ow 
data. These data should be detailed cash fl ow fi gures for commercial and 
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fi nancial cash fl ows by product line, country of sales, currency of denomi-
nation, and other characteristics. They should exist on a quarterly or 
shorter basis for a minimum of fi ve years. If such data are not available, 
internal knowledge about the structure of cash fl ows and the impact of 
macro-events on these fl ows can be applied in a scenario analysis. 

 For risk management, estimated exposure coeffi cients must be appli-
cable to future periods. The structure of the fi rm as well as the behavior of 
policy authorities must not be very different in the period when the expo-
sure is to be managed relative to the period over which exposure was 
estimated. The addition, for example, of a new product line, a major acqui-
sition on the part of the fi rm, or a change in exchange rate regime in the 
macroeconomic environment would call for new estimates. Uncertainty 
about policy regime with respect to exchange rates and interest rates are 
important aspects of political risk. When political risk is substantial, 
regression analysis must be supplemented with current information of 
relevance for exposure coeffi cients. 

 Even in cases when regression analysis is not directly applicable or reli-
able, the defi nition of exposure coeffi cients within regression equations 
provides useful guidance for the exposure measures a fi rm should try to 
arrive at by any method. Regression coeffi cients are summary fi gures for 
the economic impact on cash fl ows of different disturbances through a 
whole variety of more or less obvious channels. The coeffi cients include 
valuation effects as well as price and quantity effects on cash fl ows. When 
a scenario analysis is to be conducted, internal knowledge about the 
impact of different kinds of disturbances on cash fl ows must be utilized. 
This knowledge may be based on judgment and experience or it may be 
based on the explicit formulation of macroeconomic relationships among 
disturbances and relative prices, as well as on the market conditions of 
relevance for a fi rm. If explicit formulations can be specifi ed for the rela-
tionships between macroeconomic variables, and if the impact of these 
variables on a fi rm can be identifi ed, then a scenario analysis of the type 
discussed in Oxelheim and Wihlborg (1987) is useful. 

 Exposure coeffi cients are a useful tool for sensitivity analysis in the 
budget process as well. Events of particular importance for cash fl ows can 
be identifi ed and budget alternatives can be analysed under different fore-
casts about macroeconomic events. Such an analysis in the budget process 
is essential for the evaluation in hindsight of what might be regarded as 
temporary developments caused by an unforeseeable macroeconomic 
event. 

 Although we have presented the different methods for estimating expo-
sure as substitutes, it is obvious that, from management’s perspective, they 
are complementary. Ideal methods are hard to obtain. Political risk, data 
problems, and other econometric problems are reasons for scepticism about 
any measure. By obtaining measures of exposure using different methods, the 
uncertainty about exposure measures can be reduced. If different methods 
give similar results, then the exposure measures are credible. However, if 
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results are different, then there is reason to check the underlying assump-
tions of each method.  

     12.4    ELEMENTS OF MUST ANALYSIS   

 We summarize the different parts of the book in Table   12.1  . It contains the 
elements that should enter into a comprehensive analysis and formulation 
of a Macroeconomic Uncertainty Strategy (MUST). The table lists the 
inputs necessary to create a strategy. The fi rst input (1) is a fundamental 
analysis of how cash fl ows of different kinds depend on price levels, 
exchange rates, and interest rates. An important step here is to identify a 
set of macro price variables that capture the impact of macroeconomic 
disturbances on the fi rm. We emphasized that the real effects should be 
analysed. In order to select these relevant variables we must fi rst answer 
the following questions: (a) in which countries does the fi rm produce? 
(b) from which countries does it buy its inputs? (c) where are these inputs 
produced? (d) which are the major geographical markets for the products 
and services? (e) how differentiated is the fi rm’s product? (f) which fi rms 
are the major competitors? (g) in which countries do the competitors pro-
duce? (h) from which countries do they buy their inputs? (i) in which coun-
tries are these inputs produced? And in the case of fi nancial cash fl ows: 
(j) in which currencies are the fi rm’s fi nancial positions denominated? 

   Table 12.1    Elements of Macroeconomic Uncertainty Strategy (MUST) analysis.  

  Inputs for analyzing performance and determining exposure 
management strategy  

      1.    Character of cash fl ows and identifi cation of important macro price variables.  
   2.    Firm objective, target variable, risk attitude, time perspective.  
   3.    Goods and fi nancial market pricing relationships (PPP, IFP, Expectations 

hypothesis, Infl ation indexation).     

  Information  
      4.    Current organization and information system.  
   5.    Availability of information and expertise to implement the desired strategy 

and performance analysis at different levels (exposure measures determined 
within a multivariate framework and forecasts).     

  Operational management  
      6.    Possible reorganization and information system development; creating 

fl exibility.  
   7.    Specifi cation and delegation of responsibilities to tactical and operational 

decision levels.     
  Evaluation and feedback  

      8.    Accounting and reporting systems.  
   9.    Evaluation of Macroeconomic Uncertainty Strategy.     
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 The second input (2) is the specifi cation of the fi rm’s objective relative 
to stakeholders. Thereby, the target variable can be selected. This variable 
may be near-term cash fl ows, economic value, market value, or account-
ing value. We argue that real cash fl ows or economic value should be 
chosen. The time perspective of the fi rm is one aspect of the choice between 
these two variables. The risk attitude of management on behalf of the 
stakeholders determines whether the variance of the target variable should 
be part of the objective. Finally, the third input (3) is the management’s 
view on pricing relationships in international goods and fi nancial mar-
kets, or rather on the fi rm’s ability to exploit deviations from them. For 
example, if Purchasing Power Parity (PPP) holds, then there is no (real) 
exchange rate risk. If International Fisher Parity (IFP) holds, then the 
expected costs of borrowing in different currencies are equal. The validity 
of the latter relationship enables the fi rm to select highly simplifi ed strate-
gies even when variance of cash fl ow and value are considered important. 
Sales and purchase divisions can then be run with the objective of maxi-
mizing cash fl ows or value, while the responsibility of minimizing vari-
ance is taken over by the fi nance function. The Expectations hypothesis for 
the term structure of interest rates has implications for interest rate expo-
sure similar to the implications of IFP for exchange rate exposure. Infl ation 
indexation in contracts determines the concern with infl ation exposure. 

 Next we turn to information available to implement performance evalu-
ation and a risk management strategy. The current organization and infor-
mation system (4) could constrain the implementation of a desired strategy. 
Furthermore, the relevant information and expertise for estimating expo-
sure and obtaining a forecast may not exist (5). One of the important fea-
tures of the MUST analysis is the identifi cation of sensitivity coeffi cients 
within the multivariate framework outlined in this book. 

 To operationalize the desired strategy, reorganization and new infor-
mation systems may be required (6). The minimum step is to acquire the 
information needed to pursue fi ltering operations. If the strategy includes 
fl exibility of sales and purchasing, then it may be necessary to make invest-
ments and changes in organization that enable the fi rm to shift sales 
among markets and purchases among origins in response to changes in 
relative profi tability and costs. The information requirements for the 
desired strategy may be overwhelming. In this case management must 
decide what is feasible and the extent to which desired objectives are com-
promised by a feasible strategy. Thereafter, responsibilities must be dele-
gated to tactical and operational levels in the fi rm (7). The specifi c tasks of 
head of sales, head of purchase, and head of fi nance on the tactical level 
vary depending on the strategy. For example, if IFP is considered valid, 
and a minimize variance strategy has been selected, then exposure of com-
mercial cash fl ows can easily be handled by the fi nance department 
because hedging is essentially costless. 

 The incentives of management on different levels to fulfi l the fi rm’s objec-
tive depend strongly on performance evaluation systems. It is therefore 
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necessary that the delegation of authority is consistent with the evaluation 
system and with overall objectives. In order to perform evaluation and to 
obtain information feedback among different levels of authority, account-
ing and reporting systems (8) must be developed for the chosen strategy. 
Managers must be evaluated using the relevant information. For instance, 
when evaluating loans in different currencies, it is an important issue to 
determine how a specifi c exchange rate change should be allocated over 
the loan period. The effects on sales of changes in exchange rates or inter-
est rates should be reported as related to these variables. If not, managers 
are evaluated on circumstances beyond their control. The MUST analysis 
is also of crucial importance in evaluating the “true” performance of for-
eign subsidiaries of a multinational fi rm as well as in understanding the 
“intrinsic” creditworthiness of a fi rm (Oxelheim and Wihlborg 2008). 

 We foresee that accounting systems in the future will be developed to 
answer questions of a “what if” character. In such a system, the sensitivity 
coeffi cients discussed in this book will, as discussed in Chapter   11  , play an 
important role. Whenever a company publishes profi t and sales forecasts, 
they should be accompanied by information about the assumptions on 
which they are based. In addition, the sensitivity coeffi cients should be 
made public, thus allowing outside stakeholders to update a forecast 
which may already be outdated when it is published. This information 
also allows the outside stakeholder to modify the published forecast to 
refl ect his or her own macroeconomic scenario. In most cases, the sensitiv-
ity coeffi cients for profi t fi ltering are the same as those for exposure mea-
surement. If not, they should also be given in the reports from the company 
as an integrated part of the analysis of competitiveness. 

 Finally, a plan for the overall evaluation of the Macroeconomic 
Uncertainty Strategy is called for (9). A selected exposure strategy within 
this strategy framework can be compared with alternative strategies in 
order to determine, for example, the actual costs of obtaining a desired 
decrease in the variance of cash fl ows. This type of evaluation would show 
whether assumptions made about goods and fi nancial market relation-
ships were correct. It may then be revealed to a risk-averse fi rm that devi-
ations from, say, IFP are not large enough to justify the fi rm’s expense on 
variance reduction of both commercial and fi nancial cash fl ows, or that 
real exchange rate fl uctuations are so predictable or unimportant that a 
strategy of never hedging would lead to substantial savings without a 
substantial increase in the variance of cash fl ows. 

 Part of an evaluation programme should naturally include an evalua-
tion of its organization, and how objectives are best met with different 
degrees of centralization, as discussed in Chapter   10  . The advantages of 
centralization of exposure management from the point of view of the 
fi rm’s objective may be offset by decreased motivation when responsibili-
ties are removed from local decision-makers. The pros are found in having 
scale advantages in fi nancial markets, that is, opportunities to put pres-
sure on transaction costs and advantages within global tax planning and 
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exchange control avoidance at a centralized level. In addition to reduced 
motivation, the cons include the argument that in a decentralized system 
relevant information is available faster and with a higher quality than in a 
system where subsidiaries are unable or unwilling to report relevant 
information on time. 

 A coherent strategy for managing under macroeconomic uncertainty 
requires that incentives on all levels are made consistent with the fi rm’s 
general objectives. Internally, the incentives are determined by perfor-
mance assessment by top management. Thus, the incentives of top 
management provide the foundation for incentives on lower levels. For 
this reason the two legs of the Macroeconomic Uncertainty Strategy—
performance assessment and exposure management—are inseparable and 
they depend ultimately on information enabling stakeholders to evaluate 
management after fi ltering out macroeconomic infl uences. 

Hence the “MUST” analysis is really a must for all stakeholders 
involved.       
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