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Abstract 
 

 

The emergence of capital markets in Asia and South America, the relaxation of foreign 

capital controls and the adoption of flexible exchange rate regimes has prompted heavy 

cross-border investments in recent years.  Simultaneously, volatility in these foreign 

exchange markets has increased, leading to increased risk following the adoption of 

these flexible exchange regimes.  As such, investors have become more interested in 

knowing what impact the volatile markets have on their investments.  This, they seek to 

know, through the returns on their stock investments as stock prices are said to be a 

representation of firm value. 

 

This thesis uses firm size as a parameter to analyse the role of macroeconomic variables 

with emphasis on  exchange rate variability on stock returns using data from 67 

Swedish companies listed on the Stockholm stock exchange and selected from all the 

three market capitalization segments (large cap, mid cap and small cap) according to the 

OMX index classification. We used returns from all the non-financial firms listed on the 

Stockholm stock exchange between the years 1997 to 2009.  Based on the Arbitrage 

Pricing Theory, and using multiple regression model, we sought to ascertain  if the 

effect of movements in the SEK/USD and SEK/Euro exchange rates are different for 

companies of the small, mid and large capitalizations segments of the OMX Stockholm 

stock exchange and which other control variables will influence these returns more than 

the exchange rate movements. 

 

Using bilateral monthly exchange rates for the USD and Euro, we find that 55 out of the 

67 companies are significantly exposed to exchange rate changes within all the 

segments.  These are almost evenly distributed relatively across all the capitalization 

segments though the absolute numbers may differ considerably.  We further use one-

way ANOVA to find out if there are any differences in the means of the exposures of 

the companies in the respective segments.  Still, we find no significant difference in 

their means.  These therefore give little evidence to conclude that there is actually a 

difference in the exposure of firms in the respective capitalisation segments to exchange 

variations.  We also discover that apart from exchange rate variations, other 

macroeconomic variables also play a big role in determining the returns of the stocks of 

firms. 

 

 

 

 

 

 

 

 

 

Key words: Exchange rate variability, stock returns, macroeconomic variables, OMX 

Large cap, Mid cap and Small cap. 
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CHAPTER 1:  INTRODUCTION 

The introductory part of this thesis consists of the problem background in which we 

outline the problem statement, the research objectives and our motivation to 

venturing into this domain.  We round it up with a brief outline of how the entire 

work should look like.  

1.1 PROBLEM BACKGROUND 

In both the domestic and international markets, investors face the problem of 

diversification, security analysis, security selection and asset allocation.  On a broader 

scope, international investments pose extra problems such as exchange rate risk, 

restrictions on capital flows across national boundaries, an additional dimension of 

political risk and country specific regulations and differing accounting practices in 

different countries.  Though markets are becoming increasingly integrated, it still 

remains a common phenomenon that portfolio managers design their investment 

strategies in international contexts in anticipation of higher returns in foreign markets as 

they perceive that these foreign markets experience lower variance than the domestic 

markets (Fooladi and Rumsey, 2006,  pp 224). 

 

Exchange rates, being the price of one country‟s or region‟s currency in terms of 

another currency, converts prices denominated in one currency into another currency.  

As such, the performance of firms are affected by changes in these prices be it whether 

the firms are engaged in foreign activity or not.   Moreover, fluctuations in exchange 

rates give rise to variations in the domestic currency value of foreign currency-

denominated fixed assets and liabilities and ultimately the value of the firm. 

 

Though exchange rate fluctuations impact both domestic and multinational firms, focus 

or emphasis is placed on multinational corporations because investors today, with the 

aid of readily-available information, are more interested in international diversification 

and management (Hanagan and Mathur, 1983, pp137).  This, they either achieve 

directly through investments in the international stock markets or indirectly through 

investments in multinational companies which in turn, invest in these stock markets.   

As investors are risk-averse, they mostly decide to achieve international diversification 

of their portfolio through the multinational corporations (MNCs) irrespective of the 

degree of currency fluctuation (Hanagan and Matur, 1983, pp137).  International 

diversification through MNCs has been seen to have numerous advantages ranging from 

spreading of risk, economies of scale and scope, increase in customer base and 

increased returns from investments in marketing and innovation, which are not 

available, or are available to a lesser degree to purely domestic firms (Douglas, 2006, pp 

501). 

 

Exchange rate variability as well as volatility of current and future cash flows of 

domestic and international firms has increased tremendously since the break down of 

the Bretton Woods systems in 1973 (Muller and Verschoor, 2006, pp 385).    According 

to classical theory, currency movements affect international competitiveness and the 

balance of trade position of countries (Phylaktis and Ravazzolo, 2005, pp 1032).  This 

balance of trade position will normally have an effect on the real output of a country as 
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it involves current and future cash flows of companies and their stock prices (Phylaktis 

and Ravazzolo, 2005, pp 1032).  Parameters such as the firm‟s cost and revenue 

structure, its competitive position and environment, elasticity of its input and output 

markets and pricing strategies adopted by companies and their competitors are used to 

determine the sensitivity of the exchange rate fluctuations of the firm (Muller and 

Verschoor, 2006, pp 386).  These methods, have not been very successful for several 

reasons: Most firms under study are always involved in several activities with varying 

exposures to exchange rates that also change over time, causing a switch in signs of the 

firms‟ exposures.  Secondly, due to information asymmetry and also delays in releasing 

information to investors by firms, investors may find it difficult to adjust firm value in 

response to exchange rate variability.  Thirdly, firms may take offsetting positions in 

off-balance sheet financial instruments that will wipe out the effects of currency 

variability (Bartov, Bodnar and Kaul, 1996, pp 108).  As a result, most studies have 

dwelt on international markets. 

 

Dissimilarities in trading mechanisms used in different stock markets has even led to 

varying results obtained from carrying out the same type of studies.  For example, an 

investigation into the stock return generation process in the US may yield different 

results from the same investigation made in Sweden.  Thus, exchange-specific features 

such as the interplay between market participants and trading mechanisms which are 

peculiar to markets are important when analysing stock market behaviour, for they give 

rise to friction of different magnitudes in different market places.    Just opening and 

closing procedures for stock exchanges (like between the Stockholm Stock Exchange 

and the NYSE) may have significant impacts on stock pricing process, which are 

translated to their returns.   This may call for a continuous study of these markets as 

they exhibit heterogeneity in pricing policies. 

 

A look at all the above indicates that most asset allocation decisions are based on the 

inherent aggregate market risks (which are both global and local, macro and micro) and 

returns and on other parameters like utility for any portfolio (Bilson, Brailsford and 

Hooper, 2001, pp 404).  But just what components constitute this risk and what are their 

influences to asset allocation choices particularly for multinationals with varying 

sources of risk on the one end and a goal to generate returns on the other?  It is in this 

light that we look at the influence of currency variability on returns of stocks of some 

Swedish multinationals to determine if exchange rate variability is significant and can 

be used as a parameter to explain the volatility of the stocks of these companies.  

 

1.2 RESEARCH QUESTIONS AND OBJECTIVES 

Though exchange rate exposure arises mostly from competition with foreign firms, 

almost all existing research hold that they arise through doing business in foreign 

currencies which have significant impact on assets and revenue streams.  Thus, in the 

absence of hedging, returns of large firms (which are mostly multinationals), which 

compete directly against foreign firms, should be more affected by fluctuations in 

exchange rate than those of the smaller firms.  This being the case, one may assume that 

the impact of exchange rate variability on stock returns should be stronger as the firm 

grows or expands.  Thus, our first research question considers whether stock return 

volatilities increase with firm size as it moves from the small, mid and large 

capitalization segments of the OMX Stockholm stock exchange.  If this is found to be 
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true, it means that exchange rate exposure will be higher in the larger firms than in the 

smaller ones.  Assuming this, we will then move forward to try to answer the following 

questions: 

 

 Is the effect of movements in the SEK/USD and SEK/Euro exchange rate 

different for companies of the small, mid and large capitalizations segments of 

the OMX Stockholm stock exchange? 

 Are there other factors or control variables that will influence the returns within 

and between these three segments more than exchange rate movements? 

 

In trying to get answers to the above questions, intend to measure the sensitivity of the 

stock returns to the chosen exchange rates while taking into account other 

macroeconomic variables and to perform statistical tests for significance of these 

sensitivities to estimate the degree of influence of currency variability on the stock 

returns.  This thesis therefore  investigates the extent to which macroeconomic variables 

are able to explain the variation in  stock returns laying emphasis on exchange rate 

variation. 

  

1.3 CONTRIBUTION 

This thesis contributes to knowledge in several ways.  First,  most known research is 

based on the very large markets like the NYSE, FTSE, SandP 500 which have very 

large and almost identical characteristics which can be predicted by almost all investors.  

This study is unique in that though it has been conducted before, most work was done in 

the 90s and has not been touched again since the 2000s.   With the numerous events of 

the last decade which had an impact on financial markets world wide, it became 

necessary to carry out such a study again to see if previous conceptions still hold true.     

 

Secondly,  part of the study period spans back to a time when the Euro existed only as a 

virtual currency but curiously enough had an exchange rate with variations in Data 

stream.  We therefore think that if an exchange rate could be found for the Euro at a 

time when it had not yet been put into physical use, it therefore could also have an effect 

on firm value and how firms at the time managed their exchange rate exposure.  So in 

including this period into our study, we believe we will open up the way for further 

research in that direction. 

 

Thirdly, though it is widely held that stocks give the best performance over a long 

period of time, determining the appropriate investment horizon stills remains a major 

problem to both individuals and institutional investors as a whole.  What seems a 

commendable reference period for one type of stock may be inappropriate for another, 

thus, the continuous study of stock variations over separate time lags is necessary to 

reduce this gap of uncertainty. 

 

As the Swedish Krona is not pegged to the Euro nor the Dollar, it is hoped that the 

knowledge generated from this study will be useful not only to Swedish multinational 

companies but to others within the region like Denmark and Iceland which operate 

within the same stock market also with their individual currencies. 
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1.4 LIMITATIONS OF STUDY  
 

The field of financial research is too large and thus, calls for specialization in order to 

arrive at valid conclusions.  The time period under study will be 13 years – from 

January 1997 to December 2009 inclusive, 156 months in total.   We choose a lower 

limit of 1997 in order to get data that can be representative of the exchange and can 

incorporate most of the industrial sectors.  Data for many companies before 1997 was 

not available on data stream and thus, limited us to that time boundary.  A longer study 

period would have been better as results obtained from such studies are presumed to be 

more valid.  Due to this lack of data, study therefore will be conducted on companies 

from the consumer discretionary, consumer staples, energy, health care, industrials, 

information technology, materials, telecommunication services and utilities sectors of 

the OMX.  This, one may argue, does not give a representation of all the industrial 

sectors in the OMX.  Furthermore, the industrial sectors so studied are not evenly 

represented in the work.  This may give rise to varying relative and absolute figures that 

may lend themselves to indistinct interpretation.   

 

Our analysis of foreign exchange variability and thus, exposure is limited to two 

bilateral exchange rates SEK/USD (United States Dollar)  and SEK/Euro.  This choice 

is sanctioned by the fact that the Dollar and Euro are the principal and most competing 

currencies in the world today, holding huge amounts of foreign assets and liabilities for 

most multinationals.  The results to be obtained so far may be valid as long as these two 

currencies maintain this primacy, but with the rapid growth taking place in Asia, one 

may expect that the Chinese Yuan will become the world‟s leading currency in the not-

too-distant future and thus, affecting the durability of the results.  Moreover, the use of 

trade-weighted exchange rates may yield slightly different results, but we prefer to use 

specific bilateral exchange rates because we believe they are better detectors of 

exposure than a trade-weighted exchange rate.    

 

Furthermore, some firms within the Stockholm stock exchange have two classes of 

shares: A and B.   We found out that though both types are usually quoted on the stock 

exchange, the B – type shares are more widely held and traded than the A – type shares.  

The original difference between these types of shares was the fact that type „A‟ shares 

were sold only domestically to locals and denominated in Swedish Krona while type „B‟ 

shares were sold to both foreign and local investors and could be denominated in any 

foreign currency, most possibly the US dollar (Abdel-khalik, Wong and Wu, 1999, pp 

467).  With increased integration, this difference has been shifted to the number of 

voting rights associated with them.  Depending on the charter and bylaws of the 

respective companies, type „B‟ shares are usually more widely traded and may carry 

greater voting rights than type „A‟ shares (Abdel-khalik et al, 1999, pp 467; Veiga, 

Chan and McAleer, 2008, pp 455).   So for a majority of our firms under study, we have 

chosen the B – type shares for those firms which have both types quoted.  This may also 

have an impact on the results depending on the propotion of quoted shares between type 

„A‟ and „B‟ for those firms with both types quoted. 

1.5 DISPOSITION 

In chapter two of this work, we will give an overview of the OMX stock exchange and a 

review of some studies on related topics previously done by researchers particularly 

relating them to the Asian financial crisis of 1998.  In so doing,  we will highlight some 
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main conclusions of previous studies and try to identify other unanswered questions that 

arise therein.  This, we believe will serve as a premise for meeting our research 

objectives and testing our hypothesis. 

 

In chapter three, we will present and discuss the methodology used for analyzing our 

data and also motivate our choice of subject.  We also present some advantages and 

limitations of our chosen methods with respect to other methods used by other 

researchers for the reader to have a better grasp of the suitability of our methodology.  

This chapter ends with a discussion of the nature of the data that we have used and a 

vivid look at some of its variables. 

  

We then present and develop an appropriate theoretical framework for the work in 

chapter four. We also present our sample data and its variables in this chapter.  

 

In chapter five, we present and analyse the data collected in line with our chosen 

methodology and specifications.  The statistical tests conducted on the data and their 

results will be illustrated by use of tables and figures for easy understanding.  In this 

way, we hope to be able to determine whether exposure varies directly or increases with 

capitalization and give possible explanations for any variances relating them to the 

Asian financial crisis. 

 

Finally, we proceed to discuss the implications of the findings, conclude and make 

recommendations for future research in the sixth chapter. 
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CHAPTER 2: CONCEPTUAL FRAMEWORK AND 
LITERATURE REVIEW. 
 

Here, we give an overview of the OMX stock exchange,  review work done by previous 

researchers and discuss exchange rates in relation to firm value, particularly relating 

it to the Asian Financial Crisis. 

2.1 CONCEPTUAL FRAMEWORK 

2.1.1 The Firm in the Multinational Setting. 
In the early 1960s, economists began to look so seriously at the multinational enterprise, 

focusing their attention on those aspects to which existing theories drew their attention 

(Buckley and Casson,  2009, pp 1572).  At that time, Heckscher-Ohlin trade theory was 

the dominant theory in international economics. According to this theory, the 

endowment of labour and capital were fixed for each country and each country 

specialized in the production of products that made the best use of its endowments. 

Markets operated perfectly, and every country had access to the same technology. 

Countries with relatively gifted labour specialized in producing labour intensive 

activities, while large capital intensive countries specialized in producing capital 

intensive goods (Buckley and Casson,  2009,  pp 1572 ).  According to them, this theory 

was entirely a theory of trade, and gave no room for the multinational enterprise. 

Therefore relaxing the assumptions that each country had gifted capital that was fixed 

came out to be the natural way to introduce multinational enterprises. Multinational 

enterprises will then come forward as channels of capital flow between countries. 

 

In the mid 1970s, there were three contending theories: the trade theory with 

international capital movements, a monopoly theory based on industrial economics, and 

internationalization theory (Buckley and Casson, 2009, pp 1573).  There were also two 

questions to be resolved: 

-What explains the existence of the firm? 

-What explains the existence of the multinational enterprise? 

 

Internationalization theory tells the theory of multinational enterprise as an exceptional 

case of the general theory of the firm that embraces both domestic and multinational 

firms. Again, evidence in the 80s began to suggest the systematical evolvement of some 

multinational firms into global firms, that is, they were not just serving a selected 

number of markets abroad, but were now serving all the markets to which foreign 

governments gave them access  (Buckley and Casson,  2009,  pp 1573). 

 

Multinational enterprises experience a reduced marginal cost due to economies of scale 

and also, operating in more than one market makes them to experience an increase in 

the demand for their products (Lai and Secrieru, 2006, pp 1).  Multinational enterprises 

can choose to do all their production locally or choose to locate production for its 

foreign market in a foreign country. When all production is done domestically, the firm 

is known to be engaged in intra-firm trade (IT) in its final goods, else it known to be 

doing international production (IP) (Lai and Secrieru 2006, pp 1). 
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Currency 

risk 

Forecasted 

Exposure 

Effects of exchange 

rates on market share 

and profitability. 

Effects of exchange 

rates on foreign 

currency denominated 

current assets and 

liabilities. 

Effects of exchange 

rates on translation of 

foreign subsidiaries. 

Translation 

Exposure 

Transaction 

Exposure 

Economic 

Exposure 

Multinational enterprises, though operating in the domestic and foreign market, are still 

able to differentiate between the two markets.  Their domestic and foreign market price 

sensitivity increases due to the presence of the multinational enterprises in the 

international scene and movements in exchange rate.  

2.1.2 Foreign Exchange Exposure and Risk. 
An exchange rate can be seen as the price of one nation‟s currency in terms of another 

currency which is often referred to as the reference currency (Shapiro, 2006 pp 44, 50, 

504).  As companies engage in international transactions through foreign investments or 

simple purchase and sales of foreign assets and liabilities, they are exposed to exchange 

rate risk.  The cash flow sensitivity of a firm to exchange rate therefore depends on the 

extent to which it exports and imports, its involvement in foreign operations, the 

currency denomination of its competition and the competitiveness of its input and 

output markets,  (Bodnar and Wong, 2003, pp 36). Dumas, 1978 (in Muller and 

Verschoor, 2006, pp 387) and Shapiro (2006, pp 44) therefore, define exchange rate risk 

as “the variability of a firm’s (or asset’s) value due to uncertain exchange rate changes 

with regard to an explicit time period”.  It follows that this sensitivity of a firm‟s value 

to currency movements is directly contingent upon the firm‟s investment horizon.  

Hence, exchange rate exposure can be aptly defined as the relationship between excess 

returns and the change in the exchange rate for a firm (Dominguez and Tesar, 2006 pp 

189).  Firms engaged in international transactions are open to transaction, translation 

and economic exposures which give rise to foreign exchange risk.  These are shown in 

the figure that below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1 Types of currency exposures. 

Source: Authors’construction – modelled from Baird, 2006, p 66. 
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Transaction or contractual exposure 

This is an exposure faced by the firm with respect to its transactions that have already 

been booked.  This stems from the idea that the terms of the transaction are established 

at a given point in time while exchange rates can change over the period of the 

transaction (Muller and Verschoor, 2006, pp 387; Shapiro, 2006, pp 341).  Thus, 

transaction exposure can be referred to as the gain or loss in cash inflows or outflows in 

some future time as a result of transactions that have been contractually entered into at a 

stated point in time. Some ways of mitigating transaction risk include the following:- 

 

 Invoice the customers in the home currency;  

 Doing nothing;  

 Netting;  

 Matching;  

 Leading and lagging;  

 Forward market hedge;  

 Futures hedge and   

 Currency option hedge 

 

Translation or accounting exposure 
The change in the value of a firm‟s foreign assets and liabilities due to currency 

fluctuations can be seen as translation exposure.  This usually arises when the financial 

statements of a firm‟s foreign subsidiary are translated to the parent firm‟s local 

currency for consolidation purposes between two reporting periods (Shapiro, 2006, pp 

353).  Currency fluctuations between these two reporting periods usually require a 

restatement of the assets, liabilities, revenues, expenses and cash flows in the 

consolidated financial statements of the parent company.   

 

Economic exposure. 

Also called operating, competitive or strategic exposure, this is the sensitivity of the 

present value of the firm as a result of changes in future cash flows due to unexpected 

changes in exchange rates.  This exposure assesses fluctuating exchange rates over the 

ensuing months and years on the operations of a firm and its competitive position vis-a-

vis other firms in the industry (Eiteman et al, 2001, pp 202).   This type of exposure can 

also be applied to a firm‟s “home territory operations and the extent to which the 

present value of those operations alters the resultant upon changed exchange rates” 

(Buckley, 2004, pp 172).  It arises when companies carry out investments like new 

product development, foreign supply contracts or distribution network in markets that 

are open to foreign competition or outsource goods or inputs abroad (Shapiro, 2006, pp 

339). 

 

As exchange rates change, the competitiveness of these firms are altered as well.  This 

is captured in the earnings, particularly for firms that, though could be totally domestic, 

have foreign competitors.  Thus, it may lead to an decrease in firm value when 

depreciation in domestic currency occurs or an increase in firm value when there is an 

appreciation in currency (Shapiro, 2006, pp 338, 398-399). 
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As a macroeconomic variable, exchange rate changes may affect the general prices of 

inputs.  A depreciation of the domestic currency, for example,  leads to an increase in 

the exports for exporting firms which translates to an increase in the general demand for 

inputs and hence, higher input prices.  This price increase affects the profitability of 

national firms as all firms share the same sources of inputs (Shapiro, 2006, pp 339).  

This tells us that depreciation in the currency will have a negative impact on the cash 

flow of these firms and vice versa (Shapiro, 2006,pp 338, 386).  “Identifying and 

managing the above currency risks is a very difficult task for any multinational 

company, and therefore requires some focus and special talents. This is because 

exchange rate risk is nondiversifiable to a large extent and therefore contributes largely 

to the overall portfolio risk” (Eun and Resnick, 1988, p 214).   Ronner and Block (2001, 

pp 30) recommend hedging of the total foreign portfolio of a company‟s foreign 

currency cash flows against its reporting currency.  

 

2.2 APPROACHES TO ESTIMATING FOREIGN EXCHANGE 

EXPOSURE. 

Dominguez and Tesar (2006 p 199), identify two main approaches to estimating foreign 

exchange exposure. These include the Cash Flow Approach and the Capital Market 

Approach; 

 

2.2.1 The Cash Flow Approach. 
 

The cash flow approach focuses on the impact of exchange rate changes on current cash 

flows.  This method allows a decomposition of exposures into short-term and long term 

components in capturing exposure patterns.  It therefore has the advantage of 

distinguishing between transaction and economic exposure.  On the other hand,  

hedging effectiveness of companies may render cash flow exposure difficult to identify 

unless it is measured on cash flows net of the hedging.  Secondly, it has the 

disadvantage of being considered as incomplete because it does not include expectations 

about the future which measure the effects of currency fluctuations on the value of a 

firm, (Muller and Veschoor, 2006 pp 391). 

 

2.2.2 The Capital Market Approach. 
 

Under the capital market approach, a study by Muller and Veschoor (2006 pp 392) 

holds that the exchange rate exposure of firm j is simply measured by the part of firm j‟s 

stock return variance that is correlated to exchange rate fluctuations.  This is often 

referred to as the total exposure of firm j.  However, since other macroeconomic 

variables may interplay with exchange rate fluctuations and stock returns, some studies 

include them in the exposure model. This increases the accuracy of the estimate of the 

proportion of variance in stock returns attributable to currency fluctuations (Muller and 

Veschoor, 2006 pp 391). 

 

As a priced factor, exchange rate risk as a relevant factor in understanding the 

sensitivity of stock returns to exchange rate movements is of special importance for 

analysts,  investors and portfolio managers.  This knowledge makes room for an 

investor to increase or decrease equity holdings to reflect their risk tolerance.  Should 
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the portfolio manager be reluctant to decrease his holdings, the investor may choose 

instead to decrease his exposure to foreign exchange risk by hedging (Laurence and 

Martin, 2005, pp 172). 

 

A limitation however with this model is that it does not allow for a decomposition of 

exposures into short and long term components.  This would have been useful for 

understanding the nature of the existing exposures and evaluating the effectiveness of 

hedging programs, (Muller and Veschoor, 2006, pp 401). 

2.3 HEDGING STRATEGIES. 

There exists a range of strategies or techniques available to firms to manage their 

different risks, but those for foreign exchange exposure can be grouped into two 

categories.   

 

The internal or operational technique is used to hedge economic exposure.  This entails 

matching cash inflows with outflows, intercompany netting of receipts and payments 

and transfer pricing agreements (Allayannis and Ofek, 2001 pp 292; Momani and 

Gharaibeh, 2008 pp 201). Financial or external hedging techniques are mainly used to 

hedge against transaction exposure.  They involve the usage of different kinds of 

derivatives such as foreign exchange forwards, futures, debt, options and swaps 

(Allayannis and Ofek, 2001, pp 288, 292; Momani and Gharaibeh, 2008 pp 216). 

 

The choice of hedging tool to be used will depend on factors like the size of the firm, 

the risk preference of the manager and his/her acquaintance with the available financial 

instruments, the type of currency exposure, firm‟s sector, the legal form of the firm and 

the  level of the firm‟s international business involvement (Momani and Gharaibeh, 

2008 pp 198). Most often, managers prefer to use selective hedging, making offsetting 

investments at times to the whole portfolio only at certain times or hedging only part of 

the portfolio, thus, reducing the risk to part and not all of the portfolio at any given point 

in time. Though models for optimising selective hedging strategies have not been 

developed, it is widely believed that selective hedging of various portfolio positions is 

theoretically superior to complete hedging (Beltratti et al, 2004 pp 956).  This is so 

because it brings with it the possibility of exploiting covariances among exchange rates 

and rates of returns as explained by the separation theorem, (Beltratti et al, 2004, 956; 

Wong, 2006 pp 460).  Adler and Dumas, (2001) and Markar and Huffman, (2008 pp 

221) argue that currency risk is similar to market risk, and thus, such foreign exchange 

exposure estimates parallel the  beta (β) estimates in the traditional market model. 

 

2.3.1 Foreign Exchange Forwards. 
 
Forwards are contracts in which two parties agree to trade an item on a future date at a 

price that is agreed in the contract.  The party who agrees to buy and thus receive a 

delivery is said to take a long position while the party who sells and thus makes delivery 

is said to take a short position.  The price at which the forward takes place is called the 

forward price.  Flexibility is possible in the time period as well as the amount of the 

future.   The gains and losses of long and short positions arise from the difference 

between the contract forward price and the spot exchange rate at the time the contract 

actually mactures.   
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The Euro is currently the most widely traded currency against the US dollar at moment, 

though active forward markets also exist for other currencies like the pound sterling, 

Canadian Dollar and the Japanese yen.  

 

2.3.2 Futures. 
 
A standardised contract made on a domestic or international commodity exchange 

providing for the future delivery of a specified quantity of a commodity, commonly 

agricultural or industrial output, currency of financial instrument, at a specified time and 

price  (McAllister and Mansfield, 1998 pp 210).  The exchange traded is standardised in 

terms of both time period and amount.  A remarkable difference between a forward and 

future is that a forward transaction does not produce a tradable instrument that can be 

sold to third parties while futures do (Howels and Bain,  2005, pp 399).  Another 

differentiating factor is that futures are traded in standardised markets while forwards 

are not.  Again, futures are settled by the offset of gains and losses for each day while 

forward contracts are settled by actual delivery of either in the full value of each 

currency or the net value at time of maturity.  Both futures and forwards are very 

important tools for hedging particularly against payables and receivables of 

multinationals (Howels and Bain,  2005, pp 399).   

 

2.3.3 Swaps. 
 

An exchange of the principal and interest payments associated with a fixed rate loan in 

one currency for the principal and interest payments on a similar loan in a second 

currency.  They are also called „plain vanilla,  fixed to fixed foreign exchange or simply 

currency swap.  Swaps are contrivances that can accommodate a host of diverse cash 

flows.  Thus,  they may illustrate features which make them to be classed as commodity 

swaps, total return swaps, credit swaps etc (Bailey, 2005).   In most Swaps, the fixed 

rate payer agrees to pay on behalf of the other party, “fixed interest payments at 

designated dates for the life of the contract while the floating rate payer agrees to make 

interest rate payments that float with some reference interest rate” (Fabozi et al, 2010, 

pp 603).   

 

2.3.4 Options. 
 

A contract between two sides under which one side gives the other side the right (but 

not the obligation) to buy from him (call option) or sell to him (put option) an asset, in 

exchange for the payment of a premium.  The price at which the underlying is bought, 

or sold is the excercise or strike price while the date at which the option expires is called 

the maturity date (Fabozi et al, 2010, pp 542).  Options can be excercised at any time up 

to, and including the maturity date (American options), only on the maturity date 

(European options) or only on specific dates (Bermuda or Atlantic options).  Arnold, 

(2008, pp 916) found that hedging with options is especially attractive as they can give 

protection against unfavourable movements in the underlying exchange rates while 

permitting the possibility of benefiting from favourable movements.   
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Be it futures,  forwards,  swaps or options,  financial derivatives are characterised by 

fast execution time, high liquidity, low transaction and management cost, efficient 

diversification, small funds, ability to sell property synthetically, and tactical asset 

allocation (McAllister and Mansfield,  1998, pp 208).  

 

2.4 EXCHANGE RATE AND FIRM VALUE 

Firm value is affected from two perspectives:  from the management of fixed assets to 

maintain their value and through sales.  In the domestic market, both the purely 

domestic firm and multinational firm can manage their sales in a way that both are 

affected to the same magnitude by exchange rate variability.  The multinational firm, in 

addition to being exposed to exchange rate variability in the foreign market through the 

management of its cash flows resulting from sales, is still exposed to fluctuations in the 

value of its fixed assets as values of foreign currencies in which they are located 

fluctuate.  The company may go into contracts denominated in foreign currencies and 

the exchange rate moves prior to the their maturity or settlement.  This makes the value 

of such firms with foreign sales or operations to decrease (increase) with the unexpected 

appreciation (depreciation) of the local currency.   In such a situation, and as more 

information is disclosed to the market, investors will adjust their activities, which in 

turn will adjust the share price of the companies in question.  In such a case, firm value 

is not maximized by prudent management of cash flows nor can exchange rate 

variability be hedged.  The maximization of firm value through asset management 

particularly in the international arena is beyond the scope of this research.   

 

Furthermore, as per accounting rules, all firms with foreign subsidiaries should convert 

their financial statements to domestic currency -  an activity that normally will not affect 

the firm‟s cash flows.  Sudden changes in exchange rates particularly for firms with 

heavy assets in these subsidiaries will have an effect on the balance sheets of the parent 

companies as these financial statements are translated. 

 

Exposure, as defined by Copeland et al (2005, pp 840), is the sensitivity of an 

investment’s value in a reference currency to changes in exchange rate forecasts.  This 

sensitivity occurs because some share of the cash flows from the investment are 

denominated in the foreign currency.  According to Williamson (2001, pp 446), the 

degree of exchange rate exposure of a multinational company should fluctuate with the 

net foreign currency position of the firm‟s operations.   This means that if a firm sells in 

the international market but has a higher proportion of its costs denominated in its home 

currency,  the firm‟s cash flows will be affected by changes in the foreign currency.  

The responsiveness of the firm‟s cash flow in the domestic currency to exchange rate 

changes is basically dependent on the elasticity of demand for the firm‟s products.  As a 

result, firms with high export sales will have low exposure if they have low elasticity. 

 

The study of the impact of exchange rate volatility and firm value has largely been 

divided  into two, with emphasis being laid on the type of econmy under study.  Studies 

on closed economies (economies which consume a substantial portion of their products 

at home) like the USA reveal a very weak relationship between firm value and exchange 

rate variability while studies on open economies like China reveal a somewhat stronger 

relationship between firm value and exchange rate variability.  This is suggested by the  
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portfolio balance approach, proposed by Frankel (1993, pp 3), which holds that on the 

macro level, a rising stock market would attract capital flows which increases the 

demand for domestic currency and cause exchange rate to appreciate and vice versa. 

 

Despite the fact that general economic theory suggest that firm value is related to the 

contemporaneous exchange rate changes, empirical support for market-based estimates 

through which this exposures can be effectively measured is still lacking (Makar and 

Huffman, 2008, pp 219).  This may be due to the fact that investors may lack 

information on foreign exchange exposure which will lead to delays in market response 

to exchange rate (Makar and Huffman, 2008, pp 220).  Also, some firms effectively and 

efficiently manage their currency risk using derivatives and other techniques which 

make it difficult to actually estimate their exposure.  Thirdly, there are natural 

methodological challenges in identifying and estimating the exchange rates to which the 

firm may be exposed (Makar and Huffman, 2008, pp 220).  All this not withstanding, 

contrary to theoretical evidence, impirical research on the effect of currency fluctuations 

on firm value have had mixed results.  Most documented work on open economies like 

the USA show weak contemporaneous relationship between firm value and currency 

fluctuations while studies on more open economies have come out with evidence of a 

stronger relationship between firm value and currency movements due to a stronger 

relationship between these economies and foreign trade activities (Muller and 

Verschoor, 2006, pp 386). 

 

The influence of exchange rate variations on firms is measured by whether the firm has 

a long or short economic position in foreign currency.  Most firms with net long 

positions will suffer (benefit) from an appreciation (depreciation) of their local 

currencies while firms with net short positions will benefit (suffer) from the local 

currency‟s appreciation (depreciation).  Therefore most exporting (long position) firms 

and firms with foreign operations experience fluctuations in current or future cash 

inflows while importing (short position) firms experience fluctuations in current or 

future cash outflows.   

 

Firm value in this work is represented by stock prices.  According to the efficient 

market theory, stock prices reflect all relevant information.  This means that the current 

market price of a security incorporates all relevant information.  It therefore means that 

under market efficiency, the best estimate of the true value of a stock is given by the 

current market price.  Since in the efficient market, it is assumed that a large number of 

analysts and  investors are constantly analyzing the prices of stock and buying or selling 

stocks every second if their market prices is different from their true values, we take the 

stock prices to represent the value of the firms. 

 

2.4.1 Expectations and the Asset Market Model of Exchange Rates 
 

Though widely perceived to be determined by economic, political and social factors, the 

fact that currencies in themselves are financial assets and at the same time, the unit of 

measurement or value of financial assets makes their prices to be determined in the 

same way in which other financial assets such as stocks and bonds are fixed.  This 

implies that as assets, currency prices or exchange rates are also determined by 

“people’s willingness to hold the existing quantity of assets, which in turn depends on 

their expectations of the future worth of these assets” (Shapiro, 2010, pp 65).  Thus, the 
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value of the Krona today depends on whether or not and how strongly people still want 

the amount of Krona and Krona-denominated assets that they are holding (Shapiro, 

2010, pp 65).  We therefore say here that the exchange rate between two currencies 

reflects or represents the price that just balances the relative demand for, and supply of 

assets denominated in those currencies.    

 

As every other commodity, the desire to hold currency today should depend, not only 

on what is happening today, but strongly on what markets expect will happen in the 

foreseeable future.  This means that currency values are a preemptive signal of what the 

markets perceive for the future (Copeland, 2005, pp 354; Shapiro, 2010, pp 65-66). 

 

2.4.2 The Asian Financial Crisis  

 
One of the most talked about issues of interest rate volatility relationship to firm value 

with respect to stock returns is the Asian financial crisis.  In the mid 1990s, nine Asian 

countries considered as the „Asian Tigers‟ were experiencing high growth due to inflow 

of investments, technology improvements, increase in education, a ready supply of 

labour and a reduced restriction on trade and commerce leading to free market 

economies and momentarily pegged or fixed exchange rates which were rarely changed 

and at predictable rates by the governments. 

 

During this period, rapid growing GDP, stable exchange rates and soaring prices of 

overvalued assets gave rise to euphoria within the financial sector as both domestic and 

foreign investors injected money into this sector.  This led to many bad loans being 

granted to businesses for speculative purposes, resulting to currency speculation and 

ultimately the devaluation of the Thai Baht as a first consequence.  With most of the 

Thai debt being denominated in U.S. dollars, it required as much as twice Bahts to 

repay a dollar denominated debt.  This phenomenon dawned on investors that their 

investments in Thailand were fast losing value due to the devaluation.  Thus, they 

reassessed the risks of their investments in the region, converting most of their Bahts to 

Dollars, which had all been infected by the „Thai virus,‟ with rapid devaluing 

currencies.  This led to a great loss of investments made in the region. 

 

With Thailand and most of the economies in Asia then having pegged exchange rate 

regimes (prior to July 1997, the exchange rates for most of the convertible ASEAN 

currencies were loosely tied to the US dollar), several problems arose which affected the 

value of assets held by firms both at home and abroad.  First, the idea of pegging the 

exchange rate gave investors over-confidence which made them ignore exchange rate 

risks on the belief that the nominal rates will be pegged indefinitely, or at least, long 

enough to allow for graceful exit should need be.  This led to excessive foreign currency 

borrowings through provision of implicit guarantee on exchange rate stability (Muller 

and Verschoor, 2009, pp 1964).  Secondly, a phenomenon of overvaluation in real terms 

began, thereby squeezing exporters and drawing too much investment spending into 

non-tradables sectors.  Lastly, the pace was set for panic since the governments were 

committed to use the foreign exchange reserves to defend the currency even when the 

investment sector had realised that the rates were overvalued.   

 

All the above culminated in massive increase in stock volatility for all the countries of 

the region.  Volatility increased dramatically during the crisis period as compared to the 
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pre-crisis period, with Japan and Taiwan experiencing the least standard deviation in 

volatility (28%) while the rest of the Asian countries had higher volatilities (Girard and 

Rahman, 2002, pp 58).  As Girard and Rahman (2002, pp 59-60), observe, “if contagion 

is associated with sudden changes in perceptions about risk. the potential for 

contagiously induced volatility becomes magnified during crisis”. This exactly was the 

situation in Asia as the initial devaluation of the Thai Baht sparked a spiral effect on all 

the other currencies and investments and withdrawn from the region within a very short 

period of time. 

 

The contagion was a rational market response that under normal circumstances eroded 

the competitiveness of Thailand‟s trade competitors and put downward pressures on 

their currencies Girard and Rahman (2002, pp 51-52).  This was exacerbated by 

domestic debtors who, fearful of the depth to which the cycle might go, moved swiftly 

to hedge their external debts.  This resulted in more pressure being exerted on the 

exchange rate as the demand for foreign currency increased. 

 

With this spillover effect, the devaluation of currencies, loss of investor confidence and 

other pressures triggered a sharp decline in the share prices in a number of stock 

markets around the region.  This impact was particularly felt by Thai and Indonesian 

stock markets whose stock prices fell by 30% and 32% respectively while those for the 

Malaysian stock market fell by 38%, Girard and Rahman (2002,  pp 56). 

 

There was a clear influence on local and world economy as the crises spread very fast 

throughout Asia. There was a slow down in global economy while risk premiums in 

debt markets increased, stock market instability increase and the sign of confidence 

dropped in many countries. A variety of questions were raised as a result of the crises 

not just about the future of this region‟s economy, but also the pressure the crises 

exerted on multinationals and the global economy Chen and So (2002, p 415). 

 

Corporate hedging activities is pointed out by many researchers to be the reason for the 

short of proofs of the foreign exchange exposure by multinational firms e.g. He and Ng 

(in Chen and So 2002, p 415). Nevertheless, the volatility of foreign markets increased 

during the crises. As a result, it is doubtful that firms reduced risk through hedging. 

Though firms did hedge, exchange rates changes were so severe that calculating the ex-

ante price of hedging by using ex-post historical data was so infeasible. Consequently 

the choice of this time period permits us study exchange rate variability and its 

influence on stock returns while justifying the effects of hedging activities (Chen and So 

2002, p 415).  

 

 
 
2.5 OVERVIEW OF THE OMX 
 

Born from a need to increase trading of Over-The-Counter stocks for companies that 

were unable to meet listings in 1971, the National Association of Securities Dealers 

Automated Quotations (NASDAQ) group had 2 500 stocks traded on its first day.  It 

later had a clear division between the National Market and Small-Cap Market from 

1982 to 1986 (NASDAQ, 2010).   The NASDAQ OMX, part of the NASDAQ group 

was created in 1984 with the founding of the Helsinki Stock Exchange (HEX), which 
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later merged with the Stockholm stock exchange (OM AB), thus acquiring the name 

OMX (NASDAQ, 2010). 

 

 

NASDAQ OMX Nordic and NASDAQ OMX Baltic stock exchange market in 2009 

had an average daily trading volume of over 10.1 million trades in cash equities which 

represent a value of about 14.4 trillion US dollars (NASDAQOMX, 2010).   They have 

a leading market share of listings in the paper product industries, biotech and 

information technology industries and on 31
st
 December 2009 they had over 3.649 

listings across their markets representing 44 countries (NASDAQOMX, 2010).    

NASDAQ OMX is well diversified in its activities which increases its opportunities for 

growth. 

 

The OMX Nordic is part of the NASDAQ OMX which is the world‟s largest exchange 

company with more than 3600 leading companies (NASDAQOMX, 2010).  The OMX 

Nordic region was founded in 1971 as a stock market to cater for Denmark, Finland, 

Iceland and Sweden.  As at January 1997, the exchange had 596 listed companies with 

249, 116 and 231 listed in Copenhagen, Helsinki and Stockholm respectively (FESE, 

2010). This number, however, had dropped to 575 (table 1) as at December 2009 due to 

the merger, closure and acquisition of some of the companies (FESE, 2010).  Listed 

companies are distributed into 10 sectors with 26% in the industrial sector while not up 

to one percent is engaged in the utilities sector.  Companies have the liberty to have any 

number of offices in the regional exchanges.  This has thus given rise to 11 of the 

companies having multiple listings.  The industrial and financial sectors carry a lion‟s 

share of the companies in the region having 153 and 143 respectively.  A general review 

of the listings reveals that Iceland is relatively new in the region as only 10 out of the 

575 listed companies are listed there.  This can partially be explained by the fact that the 

country has a very small population.  Secondly, and ironically, there instead is the 

existence of a variety of subsidiaries of foreign companies in Iceland due to its 

favourable trading and investment policies.  Table 2.1 below gives the distribution of 

companies in the OMX Nordic according to industrial sector and market. 
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SECTOR XSTO XHEL XCPH XICE TOTAL 

Energy 4 1 1 1 7 

Materials 12 11 8 - 31 

Industrials 69 41 40 3 153 

Consumer Discretionary 35 16 19 - 70 

Consumer Staples 8 7 9 2 26 

Health Care 28 5 16 1 50 

Financials 46 15 80 2 143 

Information Technology 45 27 11 1 84 

Telecommunication Services 6 1 1 - 8 

Utilities - 1 2 - 3 

  253 125 187 10 575 

Excluding 11 multiple listings 

Table 2.1: Companies listed in the OMX per exchange and industrial sector as at 

31/12/2009 

Source: Adapted from the Federation of European Securities and exchange by 

authors. 

Listed companies within the OMX Nordic region are further classified according to 

capitalisation into the large, mid and small capitalisation segments.  Large cap 

companies are companies with a market capitalisation of SEK 10 billion and above 

while mid cap companies have a market capitalisation of between SEK 5 and 10 billion.  

Small cap companies are companies with a market capitalisation of less than SEK 5 

billion.  As at December 31, 2009, there were 54, 27 and 24 large cap companies listed 

in the Stockholm, Helsinki and Copenhagen exchanges respectively while Iceland was 

still to have a large cap company.  Table 2.2 below gives a distribution of companies 

according to their market capitalisation in the OMX Nordic exchange as at December 

31, 2009. 

 LARGE CAPS MID CAPS SMALL CAPS TOTAL 

XSTO 54 73 126 253 

XHEL 27 38 60 125 

XCPH 24 44 119 187 

XICE - 4 6 10 

TOTAL 105 159 311 575 

Excluding 11 multiple listings 

Table 2.2 Distribution of companies per market capitalisation and exchange 

Source: Adapted from the Federation of European Securities and exchange by 

authors.  

2.6 LITERATURE REVIEW 

When companies produce abroad, they have to decide on what type of pricing model to 

use. because companies operate differently and have different appetite for risk. They 
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will have to choose the currency in which the goods will be sold, and also on whether to 

use the same pricing model as the home country (Gibbons 2010, p 63).  The stability of 

the currency where manufacturing expenses are incurred and the volatility of the 

currency where the products are to be sold are well thought out (Gibbons, 2010, p 63). 

Currencies instability does not automatically imply they are risky, since as when they 

have a negative correlation with other assets domestically and abroad can reduce 

portfolios risk (Statman 2005, p 16). 

 

Foreign currencies rate though unstable bring some degree of diversification to 

domestically owned portfolios (Solnik 1998, p 47). Foreign exchange rate risk 

management has been one of the major concerns of companies, and attracted a lot of 

advocate since the collapse in 1971 of the fixed exchange rate system (Al-shboul and 

Alison 2009, p 72).  Financial instruments such as derivatives are now used by most 

firms to hedge against exchange rate volatility.  Again for reasons that huge losses were 

made by corporations such as the Metallgesellshaft in 1994, the Baring Bank in 1995 

and the Australian bank losses of 2004,  as a result of using derivatives posses doubt to 

some as to whether hedging with  foreign currency derivatives effectively reduces 

currency exposure to volatility (Al-shboul and Alison 2009,  p73).  Instead of treating 

global transactions and payments as normal operations Gibbons suggests that 

companies exposed to foreign currency fluctuations treat them under risk management 

and expects companies to be more strategic in their approach,  and seek for the advice 

of trusted risk managers to avoid making costly mistakes that will drag the company 

into mud (Gibbons 2010, p 64). Some studies have shown recently how a firm‟s foreign 

currency exposure can be hedged by using foreign currency debt and how it can even be 

used in place of foreign currency derivatives (Judge, 2006,  p 62). 

 

Secondly, the number of actors in a market also play a role in determining the exposure 

of firms in an international milieu as firms from different countries compete in a third 

market.  This is further complicated when the firms produce in a foreign market and 

export to a third market.  In this case, exposure is dependent on the movement of the 

foreign currency in which the firm has production facilities.  In both situations, 

described, it is possible to have a net positive impact on cash flows to the exporting firm 

due to a depreciation in the local foreign currency in which the firms had production 

facilities (Williamson, 2001, pp 446).  Furthermore, if competition in this third situation 

is between firms from different countries, then, their respective exposure will be 

determined by the competitive gains or losses in the foreign currency (Pritamani et al, 

2005, pp 1698).  In such situations also, the currency denomination of the firm‟s 

competitors also determine the exposure of its cash flows to exchange rate fluctuations.   

Lastly, in such situations, the correlation between the home country and the country in 

which the goods are sold can influence exposure.  For instance, if a firm produces in a 

foreign country and ships or sells in another foreign country, the firm will make profits 

if there is a positive correlation between its home currency and that of the country in 

which it sells (Williamson, 2001, pp 447). 

  

Levi (1993) presents a model of the determinants of exchange rate exposure for 

importers and exporters. The model identifies three ways in which exchange rate 

fluctuations affect the value of the firm. Changes in exchange rates affect the value of 

the firm through operating income, corporate taxes, and future after-tax operating 

income. Levi (1993) also considers a multinational firm that operates its foreign 
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business through subsidiaries, and whose costs and revenues are denominated in the 

currency of the country where each subsidiary is located.  These types of business are 

prone not only to transaction risk but also to translation, forecasted and other business 

risk.  A financial crisis of any order that could happen in the country of the subsidiary 

will have great effects on the value of the multinational.  These crises could take the 

form of a bank crisis that lead to bank runs, resulting to closure, merger, take over or 

large scale assistance by governments to the financial system.  This was the case with 

the recent mortgage crisis that rocked the US financial system late in 2008 leading to 

massive bail out by the US government.  The second is a currency crisis which is an 

attack on domestic currency, ending up with a large devaluation or depreciation of its 

value.  The third type, also called twin crisis, can take the form of both bank crisis and 

currency crisis. 

 

Hedging enhances of the firm‟s worth, by reducing the problem of underinvestment and 

financial distress.  This is achieved by reducing the company‟s future outcome from that 

which was suppose to be one of default to a non default situation and consequently 

enables the company to have a strong bargaining power for debt financing and also 

favours firm expansion (Mian, 1996, pp 420, 421; Allayannis and Weston 2001, pp 247, 

248).  Furthermore, foreign currency hedging will benefits firms with bigger 

discrepancy in accounting earnings or cash flows which is as a result of exposure to 

exchange rate risk (Judge 2006,  pp 6). 

 

Supanvanij (2009, pp 21) in his studies on whether a gain or loss in using derivatives  

for hedging currency exposure can affect future decisions to hedge and top management 

compensation found out that,  managers will reduce hedging activities to improve stock 

options if they are compensated with stock options (Supanvanij 2009, pp 21). He also 

found out that a gain or loss in currency derivatives will have an effect on management 

compensation, if they are tied to management risk and also affect hedging decisions as a 

whole (Supanvanij,  2009,  pp 21). 

From the view point of cost, Blok and Ronner (2001, pp 30) recommend hedging the 

company‟s reporting currency against the foreign currency cash flows of the global 

portfolios at the level of the company, which is a fundamental approach to risk 

management (Blok and Ronner 2001,  pp 30).  Cost is always involved in trying to 

reduce the risk of currency exposure in a company, known as the cost of hedging.  

Companies that have some of their portfolios abroad and seek to find out the amount of 

the foreign currency in which to hedge can either sell forward contracts or futures in an 

equivalent amount to the currency exposure of the portfolio (Mark 1993, pp 24). 

Though this approach does not reduce the portfolio risk involved, it helps the company 

to freely accept cost in order to reduce risk. 

 

These changing market conditions like exchange rate volatility could be of great 

influence to selection strategy,  particularly for multinationals with a bulk of their assets 

and income held in or arising from foreign currencies.  In this case, portfolio allocation 

influenced by exchange rate volatility can be seen as a tactical allocation strategy. 

Eun and Resnick (1988, pp 198) found exchange rate risk to be non-diversifiable to a 

large extent due to the high correlation among changes in the exchange rates and thus. 

making it contribute to a high proportion of overall portfolio risk.  They (Eun and 
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Resnick, pp 198) hence, proposed the use of two simultaneous methods of risk 

reduction:  multicurrency diversification and forward exchange contracts on a currency 

by currency basis to minimise this risk.  On the other hand, Michenaud and Solnik, 

(2008, pp 679-682) propound that currency hedging decisions are taken separately or as 

residual decisions from the investment decision from which the exposure arose.  We 

draw from the above statement that the decision to hedge is independent of the portfolio 

composition decision since it is in investing that the composition of the portfolio is 

decided. Multinational firms make their investment and hedging decisions 

simultaneously prior to the resolution of the exchange rate uncertainty (Wong, 2006, pp 

459).  This brings forth the separation theorem which holds that the optimal investment 

decision is not affected by its risk nor by the underlying exchange rate uncertainty in the 

currency forward market (Wong, 2006, pp 460).  Second is the full hedging theorem 

which propounds that multinationals will opt for a full hedge to completely eliminate 

exchange rate risk on condition that the forward market is unbiased (Wong,  2006, pp 

460). 

 

To support this theorem,  Allayannis and Ofek (2001, pp 275), examined separately the 

decision to hedge and how much to hedge using a two-stage framework.  On these two,  

they found that firms with larger size,  RandD expenditure and exposure to exchange 

rates through foreign sales or foreign trade are more likely to hedge.  On the second test 

(how much to hedge),  they found that exposure factors (foreign sales and foreign trade) 

are the sole determinants of the degree of hedging.  Thus,  they hold that “given that a 

firm decides to hedge. the decision of how much to hedge is affected solely by its foreign 

currency movements through foreign sales and trade” (Allayannis and Ofek,  2001, pp 

275).  This test held true for the use of both foreign debt and currency derivatives.  

 

But why do firms hedge in the first place?  A good number of other researchers 

investigated the reasons for hedging and came up with varying results,  paramount 

amongst which is the diversification of risk.   Empirical research has shown that the risk 

for internationally diversified portfolio can be as small as one tenth that of a purely 

domestically diversified portfolio (Solnik. 1974a,  pp 375).  In the same light, inter-

industry diversification within the same country has been proven to be inferior to inter-

country diversification. 

 

Geczy et al,  (1997, pp 1329, 1335) found that the use of currency derivatives is 

positively related to the amount of research and development expenditures,  thus 

propounding that firms hedge to reduce underinvestment.  Tofano, (1996, pp 1129) 

found out that firms‟ use of commodity derivatives is negatively related to the number 

of options their managers and directors hold and positively related to the value of their 

stock holdings, thus showing that managers hedge to mitigate risk.  On the other hand, 

Visvanathan (1998, pp 174-185) discovered that firms use interest rate swaps to 

mitigate transaction cost and financial distress.  Haushalter, (2000, pp107) also found 

out that total debt ratio was positively related to the percentage of production hedge in 

the oil and gas industry,  supporting the mitigation of transaction cost and financial 

distress.  

In a study of financial currency hedge techniques for UK multinationals Makar and 

Huffman (2008, pp 107) provided evidence that firms effectively use foreign currency 
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derivatives and foreign denominated debt to reduce the currency risk associated with the 

bilateral exchange rate to which they were most exposed.   

Dominguez and Tesar (2006, pp 182) found that the direction of currency exposure of 

firms depended on the specific exchange rate and varied over time,  thus suggesting that 

the firms dynamically adjust their behaviour in response to exchange rate risk.  They 

thus,  concluded that exposure is correlated with firm size,  multinational status,  foreign 

sales, international assets and competitiveness and trade at industry level.  On their part,  

using industry-specific exchange rate that was more specific to firms‟ activities to 

accurately estimate exposure, Ihrig and Prior (2005, pp 274), established that firm-

specific  exchange rates picked up more significant exposure than a broad exchange rate 

measure.   

 

Faff and Marshall (2005, pp 540) found out that the emphasis of foreign exchange 

management does not have the predicted negative association with the magnitude of 

foreign exchange. indicating that managers may focus on short-term cash flows in their 

foreign exchange management rather than firm value. 

Brennan and Cao (1997, pp 1852) developed an asymmetric information hypothesis in 

which they propounded that asymmetric information between domestic and foreign 

investors particularly concerning returns in foreign markets cause portfolio to flow from 

domestic to the foreign markets,  irrespective of other parameters like volatility. 

 

Studies carried out by Crabb (2002,  pp 299), on Multinational corporations and 

hedging exchange rate exposure in the US using data on financial hedging activities for 

276 multinational U.S. corporations. He found out that previous finding of no 

significant exposure of this cross section of the economy are likely due in part to the 

financial hedging activities of these firms. Chow et al (in Crabb 2002, pp 302) using 

data from 213 multinationals in the U.S, estimated a model for these firms. Significant 

cross-sectional variance in exchange rate exposures were found and showed that 

differences between the firm size and the investment horizon are major aspects in the 

level of exposure. This is consistent with the preposition that exposures to short term 

exchange rate are successfully hedged by firms. 

 

Makar and Huffman (2008, pp 219-231) examined the existing relationship between 

stocks returns of UK multinationals and changes in the principal exchange rate in which 

each firm is most exposed using a unique dataset of recently available accounting 

disclosures. Their findings suggest that there are a greater number of firms with 

significant exposures using this unique firm principal currency data, when compared 

with estimates of exposures using a broad exchange rate index data.  This means that 

most firms are concerned mainly with the principal currency with which they are 

exposed.  They also find that firms having a significant exposure to the principal 

currencies increase with the return horizon. Moreover, their hypothesis tests are fit for 

the firm size, the percentage of foreign sales and the use of non financial hedges by the 

firm. Their results confirm the effective use of financial currency –hedge techniques to 

reduce the currency risk associated with changes in the bilateral exchange rate to which 

they are most exposed. 

Entorf and Jamin (2007, pp 355, 362) analyzed value changes of companies in the 

German stock market in response to the US dollar. Using time series and panel data of 

German Deutsche Aktien Xchange companies, Deutsche Mark/dollar rates and 



22 

 

macroeconomic factors, they found out that the time variant exposure of German stock 

market companies were quite unstable. The ratio of exports/gross domestic product 

(GDP) positively affects dollar sensitivity; dollar sensitivity is negatively affected by 

imports/GDP.  Futhermore, depending on the distance of the exchange rate from the 

expected long-run mean, adjustments cost drastically reduced firm values and exchange 

rate exposure.  

In a study carried out by Bae, Kwon and Li (2008, pp 1) to investigate the effects of 

exchange rate changes on security returns and how economic and translation exposure 

components of exchange rate risk are priced across countries. Employing America 

Depositary Receipts (ADR) of four countries, they came out with four major findings. 

They found a negative relationship between exchange rate changes and the underlying 

shares returns of ADRs, but a positive relationship to ADR returns observed in the 

market. Secondly, ADR returns were found to be more closely related to local market 

returns than U.S market returns which is indicative of the bigger role played by the local 

market environment in determining ADR returns. Thirdly, different risk premia were 

asked by U.S and local investors for exchange rate risk present in ADR investments. 

The fourth finding was that, both the source (economic or translation exposure) and 

magnitude (high or low) of the exchange rate risk premium was found to vary across 

countries. 

Hsin et al (2007, pp 385) investigated the absence of the prevailing evidence on the 

large exposure of U.S stocks to exchange rate risk by considering a firm‟s pre-hedging 

currency exposure to its expected hedging activity and the delayed reaction of its stocks 

to currency movements. The importance of the lagged exposure relative to 

contemporaneous exposure was exhibited. The significance of the exchange rate risk 

still failed to rise with regard to the pricing for the overall sample of stocks even with 

the inclusion of the lagged effect in exposure measurement. They further showed that 

the weak evidence on price currency risk is at least partly attributable to hedging 

activity, predominantly for large firms. The outcome of their findings partially supports 

the asymmetric hedging hypothesis, which is found to be responsible for restructuring 

the relationship between a firm‟s characteristics and its currency exposure. 

Tai (2005, pp 455) investigate the likelyhood of asymmetric currency exposure using 

U.S bank stock returns. His findings showed that more than 80% of the samples are 

significantly exposed to exchange rate variations in an asymmetric way based on test of 

multifactor model with multivariate GARCH (Generalised Autoregressive Conditional 

Heteroscedasticity) parameterization. This finding is strong to whether 

contemporaneous or lagged exchange rate variations are used to estimate the model. 

The robust evidence of asymmetric currency exposure suggests that both asymmetry 

and conditional heteroskedasticity play a significant part in the currency exposure 

estimation. 

Chen and So (2002, pp 411) studied the relationship between exchange rate 

inconsistency and the volatility of the returns of U.S multinationals. Using samples of 

U.S multinationals with sales in the Asian-Pacific region, how variations in exchange 

rates around the 1997 Asian financial crises affected the sensitivity of those firms to 

stock market risk was looked at. The observed facts prove that increases in exchange 

rate variability during the crises were associated with statistically great increases in 

stock return volatility for the multinationals. Some of the increases of volatility were 
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systematic in nature, because the beta coefficients (market risk) of the firms rose during 

the period of enlarged unpredictability of exchange rate.   

Chamberlain, Howe and Popper (1997, pp 871) in their study, examined “foreign 

exchange exposure of a sample of U.S and Japanese firms. They made estimates of 

exchange rate sensitivity of the equity returns of the U.S bank holding companies and 

compare them to those of the Japanese banks using daily data. Their results show that a 

large fraction of the U.S companies stock returns move with the exchange rate, while 

few of the observed Japanese returns do so. Next, they now studied closely the 

sensitivity of the U.S firms by linking cross-sectionally the U.S approximation to the 

accounting based-measures of currency risk. Sensitivity approximations, they 

suggested, could provide a benchmark for assessing the adequacy of existing accounting 

measures of currency risk. Benchmarking in this way they reported “we examine, 

appear to provide a significant, though only partial, picture of the exchange rate 

exposure of U.S banking institutions” (Chamberlain et al 1997, pp 871). The fact is the 

cross-section is also consistent with the use of foreign exchange contracts for hedging. 

Jorion (1990, pp 331) presented facts to show that the relationship between exchange 

rates and stock returns differs sysmatically across multinationals when he studied the 

exposure of U.S multinationals to foreign currency risk. Co-movements between the 

dollar value and stock returns were found to be positively related to the percentage of 

foreign activities of U.S multinationals. 

Though previous researchers have come out with mixed results; with some finding 

limited facts to prove the relationship that exist between contemporaneous exchange 

rate volatility of the dollar and the firm value ( e.g. Jorion 1990, pp 332) while others 

record great exchange rate exposures for multinationals (e.g. Ruth and Rotenberg , 

1990, pp 2),  the general proof is spontaneously contradictive.  Proofs of weak 

exposures may possibly be as a consequence of deficiencies in actual measurements of 

exposure (Chen and So 2002, pp 412). Further, many researchers have set forward 

explanations to address this problem. Bartov and Bodnar (in Chen and So, 2002, pp 

412) give reasons that investors mispricing of exposure and selection sampling 

procedures of previous studies, have some possible shortcomings. An added reason is 

the difficulty in identifying exchange rate exposure.  Exposures of firms to exchange 

rate as a whole vary with time as a reason of exchange rate exposures that might offset 

one another in most multinational enterprises e.g. Levi ; Jorion ; Chow et al.; Choi and 

Prasad; Gao (in Chen and So 2002, pp 412). Nevertheless, ex-ante literature used 

measurement models that only provide a single comprehensive measure and cannot 

capture offsetting exposures.  In addition, the choice of the exchange rate index used to 

capture variations in foreign exchange values may be another limitation (Chen and So 

220, pp 412). Jorion‟s (1990, pp 331) exposure measure for example is based on the 

relationship  between changes in the stock prices of multinationals and changes in the 

value of home weighted currency, though, exchange rate exposure could possibly not be 

properly measured by trade-weighted value of the home currency.   

From all the above,  it becomes evident that there is a need to investigate the cash flow 

of companies in relation to their value creating potential.  So how can companies 

manage their cash flows particularly in the highly volatile foreign exchange market in 

order to create wealth?  The objective of this research is to find out if/how foreign 

exchange exposures affect the returns of firms with respect to company size and how 

this exposure can be managed. 
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CHAPTER 3:  METHODOLOGY  
  

Here, we present and discuss the methodology used for analyzing our data and also 

motivate our choice of subject.  We also present some advantages and limitations of 

our chosen methods with respect to methods used by other researchers.  The chapter 

ends with a discussion of our sources of data and a critique to these data gathering 

methods and sources. 

3.1 PHILOSOPHIES 

A research philosophy can be seen as a road map to successfully completing a research 

project.  Together with the research approaches, techniques and strategies, one can say 

that they form a plan or road map and thus, define the ways in which a research should 

be conducted.   Esterby-Smith, Thorpe and Jackson (2008, p 271) argue that following a 

stated philosophy in a research can:- 

 

 Help one to choose the strategies to use which will include the type of evidence 

gathered and their origins, the methods of collection and interpretation to help 

answer the research questions. 

 Enable the researcher to assess different research methods to avoid inappropriate 

use of irrelevant work by delimiting approaches at an early stage of the work. 

 Help the researcher to be creative and innovative to, at times, choose research 

methods that are out of his/her experience (Easterby-Smith et al, 2008, p 271). 

 

Beginning with philosophies, there have generally been two types of philosophies to 

research, which have been positivism and interpretivism (phenomenology).  These two 

philosophies are adopted under different circumstances following the nature of data and 

puspose of research that one intends to conduct.  The general differences and 

circumstances under which they are adopted, together with their advantages and 

disadvantages are summarized in the table that follows. 

 

Key areas Positivism Phenomenology 

Basic beliefs 

 The world is external and 

objective 

 The observer is 

independent 

 Science is value free 

 The world is socially 

constructed and subjective 

 The researcher is part of what 

is observed 

 Science is driven by human 

interests and motives 

Method of 

research 

 Focus on facts 

 Looks for causality and 

fundamental laws 

 Reduce phenomena to 

simplest elements 

 Formulate hypothesis and 

tests them 

 Focus on meanings 

 Try to understand what is 

happening 

 Look at the totality of each 

situation 

 Develop ideas through 

induction from data 

 

Research design  Structured, formal and  Evolving and flexible 
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specific detailed plan 

Involvement of the 

researcher 

 The researcher remains 

distanced from the 

material being researched 

 Short term contact 

 The researcher gets involved 

with the phenomena being 

researched 

 Long term contact:  Emphasis 

on trust and empathy. 

Preferred methods 

 Operationalisation of 

concepts so that they can 

be measured 

 Use of multiple methods to 

establish different views of 

phenomena 

Sampling 
 Large samples  Small samples investigated in 

depth or over time 

Data collection 

methods 

 Experiments, surveys, 

structured interviews and 

observation 

 Observation, documentation, 

open-ended and semi-

structured interviews 

Research 

instruments 

 Questionnaires, scales test 

scores and 

experimentation 

 Researcher 

Strengths 
 Provides wide coverage of 

the range of situations 

 Ability to look at change 

process over time 

Table 3.1.Properties of positivism and phenomenology as used in research. 

Source: Adapted and remodeled from  Altinay and Paraskevas (2008) by authors 

 

 

From the above table, one finds that neither of the research philosophies will totally be 

satisfactory in conducting a complete research as there will always be elements of 

positivism and interpretivism in analyzing and drawing conclusions from every 

research.  This brings into focus a third philosophy (realism) which can be said to be a 

mixture of positivism and interpretivism.  This philosophy recognizes the fact that there 

is a human behavior or factor in developing scientific theories.  Thus, it is always theory 

focused but does not restrict the way of interpretation of the findings.  Though our 

thesis is more positivist inclined, we will use it in conjunction with realism so as to give 

us the leeway to interprete the results as openly as we can. 

 

Therefore, taking precedence from the relatively deductive approach in conjunction 

with its positivistic orientation, there are bound to be several aims that this research may 

attain.  The study starts with a descriptive section, giving an overview of the OMX 

index and the firms in question as well as background information on exchange rates 

and stock returns. 

 

3.2 SCIENTIFIC APPROACHES 

Academic research recognises two scientific approaches of arriving at conclusions, 

which are the deductive and inductive approaches.  Inductive approach begins with 

specific observations and then formulates hypotheses which can then be explored and 

some theories and conclusions developed therein.  This method, according to Bryman 

and Bell (2007), is often associated with qualitative research.  The deductive approach 

starts with one or more theories about a topic and then narrows it to more specific 

hypothesis which can then be tested quantitatively.  This method deals with using data 
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collected to test and „reject‟ (which may lead to a revision of) or „not reject‟ (which 

invariably leads to the confirmation of) the hypothesis (Bryman and Bell, 2007).  This is 

because the analysis of data is based on already existing theories and knowledge about 

currency exposure and hence, is geared towards completing the theoretical area on 

exposure and portfolio holdings.   

 

Taylor et al (2002, pp 315), introduce a third method of called abductive reasoning 

which is a combination of deductive and inductive reasoning.  The rationale behind 

their argument is that for scientific conclusions to be arrived at, the researcher needs a 

certain knowledge of sensation and feeling to be able to arrive at a meaningful 

conclusion.  This, they argue, produces some felt meaning or understanding that is 

neither understood through inductive nor deductive reasoning.  Thus, they posit that for 

conclusions particularly in the social sciences to be fully understood, they need to be 

explored in terms of the social organization which makes the researcher part of the 

organization or gives a feeling of being a part of the system (Taylor et al, 2002, pp 315). 

 

In our studies, we adopted the deductive approach because it is better suitable for our 

purpose and the hypothesis generated from the theories.  The results from the analysis 

will provide evidence as to whether the hypothesis stated earlier about the effects of the 

independent (explanatory) variable on stock returns (the dependent variable) will be 

accepted or not,  Saunders et al, (2007, pp 127), hold that this positivistic method, 

makes the researcher independent of what is being researched, thereby, leaving little or 

no room for the author‟s interpretations and opinion which increases or improves on the 

validity of their findings. Since our study does not employ the use of interviews nor 

surveys but utilises mathematical formulae and hard data, we classify it as quantitative. 

In conducting the research, we used quantitative data, applying the Arbitrage Pricing 

Theory (APT) to test the hypotheses. 

 

This project is based on a two-step process, where the stock returns of large, mid and 

small capitatalisation firms is one part and the analysis of this exposure to their 

respective currency variations is another part.  Both parts are based on existing theories, 

which are modified and used by the authors to explain the relationship between returns 

and currency variability.  The theories form the base of the research, upon which the 

stock return volatility of the firms for the period stated therein and the adjustments of 

their currency variability to minimise losses as a result of the volatility is based.  It is on 

these two theories that we lay the foundation for analysis and conclusion and try to 

connect our results with the existing theories. 

 

3.3 RESEARCH TECHNIQUE. 

The two main methods often used in business research are the qualitative and the 

quantitative research methods. The qualitative research is more subjective, it deals more 

with the interpretation of why something is, it depends more on how much data is 

collected and carries the views of the individuals‟ interviewed. Unlike the qualitative 

method, the quantitative method which is more objective inclined and deals with facts, 

emphasises more on using numerical values than just explaining theories written by 

others (Bryman and Bell, 2007; Saunders et al, 2007).    
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However, the two move hand in hand as most researchers often use a combination, for it 

is held that findings of a qualitative (inductive approach) research remain tentative until 

they are tested, which introduces the deductive approach (Hyde, 2000, pp 82-83).  

Furthermore, Hyde (2000, pp 83) posits that most researchers use both approaches but 

donot always formally recognize them in their works.   

 

The quantitative technique, though better suited for this research as the study deals with 

numeric values that can be analysed through the use of suitable data analysis procedures 

like graphs, tables and charts, has been criticized for:-  

 

o Lack of richness in theoretising; 

o A lack of theory testing in naturalistic settings; 

o A continued dorminance of a one-shot testing; 

o The use of sophisticated methods to imply casuality (Hyde, 2000, pp 83).  

  

We shall therefore use the quantitative technique most of the time while occasionally 

employing the use of qualitative techniques as propounded by Hyde.  The aim of this 

technique is to provide us with an appropriate path to the study so as to enable us arrive 

at a reliable and good conclusion.   

 

3.4 PERSPECTIVE 

When conducting a research, one has a variety of perspectives from which to choose.  

These choices, which are based on the researcher‟s interests and background, are of 

paramount importance in terms of the discoveries made.  In this respect, we think our 

study is of a micro perspective, for it is focused on a limited number of companies in a 

small stock market, thus making a limited area in a large research field.  In line with the 

already explained approach, we split our micro perspective into two parts:  the 

descriptive part, that elaborates the theories of exchange rate exposure and portfolio 

choice which has generally been written on by some researchers.  The second part 

analyses how some Swedish companies have responded to the volatility of their stock to 

foreign currency variations. 

  

3.5 CHOICE OF SUBJECT 

As masters‟ students in finance, we have gone through various courses ranging from 

Corporate Finance, Investments, Advanced Accounting and Cash and Risk 

Management.   During these courses, we have often tried to figure ways of investing in 

the increasingly integrated global economy while minimizing risk.  This quest was 

revitalized when we studied portfolio management in investments and then foreign 

exchange management in Cash and Risk Management.  Reading through the article 

„Benefits of international diversification with investment constraints: An over-time 

perspective‟, we found that though a lot has been written on volatility and returns, the 

time varying differences and varying results obtained warranted continuous research for 

efficient and effective investment decision making. Moreover, the recent G20 meeting 

saw the proposal of a universal currency to replace the dollar by China, the highest 

holder of foreign currency reserves in the dollar (Anderlini, 2009; Lesova, 2009).  This 
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proposal coming from China meant that there was a high risk of its foreign reserves 

losing its value.  So we became interested in finding out how exchange rate variations 

influence firm values in the macroenvironment.    

 
Our curiousity was further raised by the fact that we found exchange rate values for the 

SEK/Euro in Data stream dating as far back as 1992.    We then decided to modify it to fit 

the context of economic operators like companies, for the simple reason that as 

institutions which engage in transactions solely for profit motives, they are most 

affected by swings in exchange rates, whereas governments may have some other ways 

of mitigating them.  With the above in mind, we then discussed the issue with our 

supervisor and decided to probe into the field.  We think that our findings would 

contribute to more knowledge and probably open more avenues for further research on 

the possible impacts and benefits of a common world currency. 

 

Furthermore, according to (Hamel and Prahalad, 1994, pp 73), foresight gives an 

individual or a company the potential to get to the future first and occupy or take on a 

leadership position.  On a more personal perspective, we come from the developing 

world where the financial markets are only partially functional.   Most financial studies 

in these markets have been geared towards poverty alleviation through microfinance 

projects.  This is exemplified by the numbers of budding microfinance institutions that 

keep cropping up in the Economic and Monetary Union of Central African States 

(CEMAC) region.  These financial institutions and other corporate bodies are 

succeeding and expanding at a commendable speed.  Thus, it is expected that in the not-

too-distant future, there will be dire need for international currency risk management by 

these institutions as they expand.  So far, very little attention in these regions has been 

given to exchange rate management, particularly through the use of derivatives and 

other financial instruments as their money and capital markets are still in their 

rudimentary stages.  Thus, we were motivated not only by the fact that there is a gap of 

knowledge in this field but also by the opportunity this knowledge will give us back 

home.  

 

As discussed above and in line with what is outlined by Curran and Blackburn (2001), 

both quantitative and qualitative data analysis will be used in order to support the 

research. This is an increasingly common practice within the realm of business and 

management research as well as being suited by the nature of the question. As a result, 

portfolio composition and hedging decisions undertaken will have to be analyzed to 

identify the rationale and value determinants for the portfolios. 

  

3.6 VALIDITY AND RELIABILITY 

3.6.1 Validity 

The integrity of the conclusions generated from a piece of research is what is known as 

its validity.  This means that the data so analysed should be done in a very logical way 

so as to make the conclusions arrived therein, void of errors (Bryman and Bell, 2007).  

Thus, the results should be a measurement, observation, exploration or identification, to 

a commendable degree, of what it was intended to do.   According to Bryman and Bell 

(2007), there are several types of validity.  These include measurement, internal, 

external and ecological validities.  As earlier stated, our study is based on firms 



29 

 

operating within the Nordic OMX stock exchange with head quarters in Sweden.  It is 

scaled down to 67 companies within this market.  

 

We believe that by scaling down our sample size to 67 companies, it gives more validity 

to the results, for, as Fooladi and Rumsey (2006, pp 224) point out, for a portfolio of N 

companies, it requires N(N-1)/2 correlations to effectively address the impact of 

exchange rate.  In a situation with such a large number of companies, the analysis may 

be affected by a certain degree of hand waving, which means that using data from a 

very large number of companies may have an effect on the validity of the results.  As 

such, we think we think the data considered in this study is good enough to base our 

statistical inference on.   

 

 3.6.2 Reliability 
 

Reliability is the determination of the consistency of a measure of a concept. As such. 

the reputation of each source will be considered prior to any data being incorporated 

within the paper. The reliability of the findings can be assessed by posing the following 

questions.  

 Will the measures yield the same results on other occasions? 

 Is it possible for other researchers or observers to reach the same observation? 

 Is there transparency in how sense was made from the data? 

 

It can be stated with certainty that data will come from established textbooks and 

academic journal papers in well-known publishers.  Thus. we made our best endeavours 

to obtain the most trustworthy data from sources such as Data Stream. Riskbank 

Database, DIVA, EBSCO, EMERALD and SCIENCE DIRECT and so on.  Also, we 

paid close attention to the analysis and presentation of the facts in the most objective 

way possible in order to answer to the focus of the research.  We thus, applied 

transparent tools, measurements and models. Our inference can also be easily reached 

by other observers since they have been collected from public sources with high 

credibility.  We therefore, are confident that should other researchers use the same data 

for the same sample companies over the same period, they will arrive at the same 

observations or conclusions.  To harness this fact, our findings are consistent with those 

of previous researchers on volatility and firm value. 

 

3.7 DATA SOURCES, COLLECTION AND PROCESSING. 

3.7.1 Data Sources 

Since the preliminary chapters of this work are deemed to be descriptive in nature, this 

is done mainly through information collected from books and other articles.  In this 

respect, reliable secondary sources such as peer-reviewed articles and books are used.  

These are deemed to be very reliable as they are often reviewed several times before 

they are published.  As earlier stated, we have used mainly books and trusted articles 

found in the Umeå University Library, limiting our search to hard text books and peer 

reviewed full text articles in the library album.  This notwithstanding, we had to use 

other internet sources for information that was not readily available in the university 

album.  Hence, we strongly believe in the credibility of our secondary data since these 
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articles are written by well known authors and researchers in their respective fields.  

These authors like Alders and Dumas are also founders of most of the theories used in 

this work, and thus, have an expanse of knowledge in the field. 

3.7.2 Data Collection and Processing 
Data collection and eventual processing took an enormous amount of time and effort.  

Since our objective was to make the data as unbiased as possible while making sure it is 

sufficient and representative enough for analysis, we had to obtain a list of all the listed 

companies in the Stockholm stock exchange and go through all of them to see which 

ones had shares listed as far back as 1997.  After this, we then used a spreadsheet 

(excel) to sort out the companies according to their sectors in order to identify and 

eliminate those of the financial sector for reasons mentioned earlier.   Lastly, we then 

sorted out the companies with both types of shares listed „type A and type B shares‟ and 

eliminated the type A shares also for reasons already mentioned.  This process brought 

down our number of companies to 67, which was then transferred and analysed in 

SPSS.   

Though data for exchange rates for the euro was available in datastream for the entire 

period, we still had to reconstruct the rates for the period 1997 to 1999 to ascertain their 

validity.  This was done using the Area Wide Model (AWM) of the European Central 

Bank using the national currencies of the 11 countries that adopted the Euro as at 1999 

(Buldorini, Makrydakis and Thimann, 2002, p 19).  This involved obtaining the 

exchange rates for the respective currencies of the member countries to the Swedish 

Krona for that period and translating them to Euro exchange rates as per weights 

allocated by the European Central Bank (Appendix II).   These weights are calculated 

using the formula 

     
   

     
  

 

   

                                  

Where n stands for the 11 currenies used,   
  denotes the total gross trade flow of euro 

area country k and     
 is the weight of the respective currencies.  Using the above 

weights, we then constructed an index as a proxy for the exchange rates (Appendix III) 

between the SEK and Euro for the period January 1997 to December 1998 using the 

formula 

               
  

 

 

   

                                

Where         is the proxy for the exchange rate of the SEK against Euro area country 

k’s currency then and the rest of the abbreviations are as denoted above. 

The resulting rates were the same as those found in data stream, so we took the data 

stream figures in for our analysis.  All data was then transferred to SPSS where we did 
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our final processing and analysis.  At this stage, we conducted individual regressions for 

each firm as it was not possible to do a panel regression in SPSS.  The results of the 

regressions were then assembled back in the same programme and analysed. 

3.8. CRITIQUE TO SECONDARY DATA 

Articles used in this work are mainly scientific articles from reputable sources.  In a bid 

to be as current as possible, we tried to use mainly new articles, though most of the 

theories are quite old and have not changed or been modified lately.  In our quest for 

objectivity, we collected contemporary material that backs as well as opposes the 

different theories to give the reader a comprehensive view of the theories.  This is very 

relevant as it helps to minimize skewness in the material, thus leading to objective 

inference.    

 

Due to the nature of the data needed for our work and conscious of the fact that internet 

or public sources of information are not very reliable due to their lack of control, we had 

to limit our data search to very prominent sites like the Riskbank, the European Central 

Bank (ECB) and Statistics Sweden.    As far as we know, these sites are operated by 

well known public organizations which use the data so collected to formulate public 

policy.  Thus, we have a strong conviction that our secondary data can be well trusted to 

maintain the reliability and validity of our findings.   
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CHAPTER 4: MODEL SPECIFICATION AND DESCRIPTION 
OF SAMPLE 
  
Here, we present and develop an appropriate model and hypothesis for the work while 

testing the data for normality, homoscedasticity, constant variance and independence. 

We also present our sample data and its variables and give a brief discussion on the 

possible effects of the variables not used in the work.  

4.1 MODEL SPECIFICATION 

Investors provide funds for companies in exchange for financial reward in the form of 

returns.  Thus, their portfolio will always consist of those stocks that will provide them 

with positive returns since their interest is in making profit. The companies now have 

the responsibility of protecting the interest of the fund providers by engaging in high 

profitable business, depending on the degree of risk tolerance of the investors while 

trying to minimize the risk of loss.  Though there are several risks that can affect the 

stock returns of a business today, currency exchange risk has been a major concern to 

multinational enterprises, and as such needs to be analysed for the companies to develop 

how to better manage it. 

 

The influence of this exchange rate variability on stock returns is best understood 

through a regression analysis.  Many models on stock and asset pricing have been 

developed, amongst which are the Capital Asset Pricing Model (CAPM), the Arbitrage 

Pricing Model (APT), the three factor model of Fama and French, and so on (Arnold, 

2008).  The CAPM and APT are the most widely used in contemporary finance, but the 

CAPM has been criticized for being restricted to the use of only one variable,  Hence, 

for this work, we will employ the multifactor Arbitrage Pricing Theory (APT) as it is 

less restrictive in its assumptions and includes many variables.  According to this model 

(the APT model), “the expected return on an asset is a function of many factors and the 

sensitivity of the stock of these factors”.  Thus, it describes the relationship between 

expected returns on securities, given that there are no opportunities to create wealth 

through risk free arbitrage investments (Bodie et al, 2006).   

 

This model is cognizant of variables that are expected to have an impact on stock 

returns, implying that any changes in these variables will lead to changes also in the 

returns.  This means that stock returns are determined by a number of independent 

factors whose relationship, according to the APT is linear.  Existing theory holds that 

domestic financial variables (interest rates and inflation), real sector variables (industrial 

production and consumption) as well as international (the OECD industrial production 

index, foreign exchange rate and oil prices) variables are important factors that 

influence the returns of stocks within the NORDIC region (Gjerde and Sættem, 1999, 

pp 63).   For the purpose of this work and for reasons already highlighted (which we 

will come back to, later), we will use real GDP, oil prices, exchange rates and the OMX 

index as our multifactors.   

 

Again, most previous research have used nominal rates and returns, though economic 

theory suggests the use of both nominal and real returns.  This has been backed by the 

fact that for consistency purposes, it is always  good to use only real or nominal returns 
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all in the regression equation (Muller and Verschoor, 2006, pp395-396).  Secondly, it is 

highly probable that investors incorporate the impact of nominal exchange rates in stock 

prices as financial markets do not observe inflation rate differentials instantaneously.  

Furthermore, there is a very low variability of inflation differentials relative to exchange 

rate movements on a monthly base (Muller and Verschoor, 2006, pp395-396).  Thus, we 

employ the exclusive use of real rates and returns in our model. 

    

 

We begin with a simple APT model in which only the two exchange rates under 

consideration are said to influence returns.  This model can be written as: 

 

                                                            
 

Where     designates the total returns of firm i in period t,    represents the intercept of 

the regression line,     and     stand for the exchange rates for the Dollar and 

Euro  with     and     being betas or sensitivity of the exchange rates and     is 

the residual for firm i in month t with usually a zero value. 

 

As stated earlier, this research is aimed at analysing the relative weight of exchange rate 

variability as an explanatory variable in determining the volatility of returns of 

companies in the  OMX Stockholm stock exchange as we move from the small, mid to 

large capitalisation segments.  In so doing, we used the SEK/USD and SEK/Euro 

exchange rates.  This is mainly due to the fact that these two currencies are the most 

widely used in the world, the USD being the world‟s reserve currency and the Euro 

being the largest currency trading partner of the SEK. 

 

 

4.1.1 Exchange Rates 
  

Changes or fluctuations in currency prices lead to global market advantages and 

disadvantages, and as a result, affect the returns of multinationals.  This is due to their 

effect on cash flows of the multinationals, so the higher the variability of the exchange 

rate, the higher the variability of the returns on the stock of the company.  Within the 

period under study, the SEK/Dollar and SEK/Euro exchange rates have fluctuated 

around a mean of 8.03 and 9.20 respectively.  The dollar within the period has traded 

for between 10.85 and 5.96 SEK, having a mode of 7.66, while the Euro sold at between 

11.49 and 8.24 with a mode of 8.55 SEK.   From the above figures, it can be inferred 

that the Dollar has been more volatile than the Euro for the period under consideration.  

The trend in the Dollar shows an appreciation from 1997 to early 2001.  After this 

period, there is a drastic depreciation in the rate of the dollar.  This can be attributed to 

events of 9/11 which negatively affected the American economy within that period.  

This trend continued until about 2004 when the Dollar took an upward surge again and 

appreciated against the Krona.   

 

On the other hand, the Krona seems to have appreciated against the Euro early in 1999 

shortly after the introduction of the Euro, though it took a little downward turn again 

around the second quarter of year 2000.  Comparatively, the Euro seem to have 
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exhibited greater stability than the USD for the period under consideration.  This is seen 

in figure 4.1 below. 
 

 
 

Figure 4.1 Monthly SEK/USD and SEK/Euro exchange rates for the period 

Source: Authors. 

 
Within the frame of this work, we use the monthly exchange rates for the USD and the Euro 

against the SEK.  Though the theory of market efficiency propounds that the exposure 

should be independent of the observation frequency used, there still remains mixed ideas 

about what frequency is best suited for the purpose.  While some research, particularly on 

banking institutions, promote the use of daily data in estimating the sensitivity to currency 

fluctuations, others show that sensitivity of stock returns to exchange rate movements is 

stronger when longer interval returns like monthly returns are used.  This, the latter school 

of thought justify with the fact that “long-horizon regressions capture the long swings that 

currencies experience and reveal the more fundamental long-term relationship between 

exchange rates and firm value” (Muller and Verschoor, 2006, pp 401).  Thus, we use 

monthly returns to obtain reliable results. 

 

4.2 OTHER EXPLANATORY VARIABLES 

Apart from these two bilateral exchange rates, we used three other macroeconomic 

variables deemed to be of significance in influencing the returns of companies in 

conjunction with the exchange rates.  These include returns of the OMX index, real 

GDP growth rate for Sweden within the period under study and Real Oil prices for the 

same period.  Other macroeconomic variables such as inflation, interest rates, 

government fiscal policy and economic and social stability were left out for reasons that 

will be discussed later. 
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4.2.1 OMX Index Returns. 
 

Changes in stock market index are interpreted as a signal of the welfare of the economy.  

Thus, they have a significant impact on the returns on stocks of respective companies.  

The higher the market index, the higher will be the returns on the companies.  Within 

the period under study, the OMX index returns have fluctuated, between 15% and -

17%.    Figure 4.2 below shows the movements of the OMX index returns for the period 

under study. 

 

 
Figure 4.2 OMX returns for the period. 

Source: Authors. 

 

Thus, if we expand our model to include the market movement, it then becomes 

 

                                                                   
 

Where      designates the market index returns of the OMX for the period and    is the 

sensitivity of the market index return to the company returns. 

 

 

4.2.2 Oil prices. 
 

Oil prices and returns are said to be inversely related, meaning a rise in oil prices signals 

a fall in stock returns and vise versa (Driesprong et al, 2007, pp 22).  This is due to the 

fact that stock prices tend to drop after an increase in oil prices and rise after a fall in oil 

prices.  Driesprong, et al (2007, pp 26) found this predictability to be very strong in 

developing countries and in the world index market.  Real oil price movements within 

the period can be seen in the graph below. 
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Figure 4.3 Oil prices per barrel for the period 

Source: Authors. 

 

It is observed that oil prices were low at the beginning of the period under review due to 

the drop in Asian Pacific oil consumption (the first time in 15 years).  This however, 

was recovered as OPEC cut oil production quotas in April 1999 and maintained it 

through year 2000 as growing world economies pushed prices higher.  They however, 

plummeted again after the events of 9/11, though OPEC still set in to cut quotas in 

2002. 

 

Adding oil price movements to our model, we then have  

 

                                                                    
 

Where   stands for the change in oil prices for the period and    is the sensitivity of 

changes of oil prices to the returns of the companies. 

 

4.2.3 GDP Growth. 
 

The GDP of any economy affects its stock market through its impact on inflation as any 

significant changes in its growth leads to heavy impacts on investment sentiments.  This 

means that an increase or growth in GDP will lead to investors paying more for stocks 

and vice versa.  In their study of the Dow Jones, Mulford and Jayaraman (2007, pp 3) 

found empirical evidence that a faster economic growth leads to higher growth in stock 

prices for the period 1916 to 2006. 
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Figure 4.4 Quarterly growth in Swedish GDP for the period 

Source: Authors. 

 

The inclusion of the Swedish GDP for the period brings the equation to  

 

                                                                      
 

Where   represents the growth in Swedish GDP for the period under consideration and 

   is the sensitivity of the changes in Swedish GDP to the company returns.  

 

4.3 OMMITTED VARIABLES. 

Though highly acclaimed, this model (the APT model) has the disadvantage that it does 

not provide any guidance or rule about which factors should be included or left out 

when calculating the stock return.   This deficiency gives room for various researchers 

to arbitrarily choose variables depending on their availability and the puspose for which 

their respective works are designed.   In so doing, most qualitative macroeconomic 

variables like country and political risk which cannot be given a numeric value are often 

left out.  Also, microeconomic parameters which are specific to companies like dividend 

yield, dividend payout ratio and price to earnings ratios are not considered in most 

models.  These, notwithstanding, the model still maintains its high credibility for the 

qualitative macroeconomic and microeconomic variables are known to have 

insignificant impacts on stock returns.  Secondly, a macro variable like index returns is 

seen to have incorporated all relevant information and effects of micro and qualitative  

factors in its calculations.  Thus, including index returns greatly mitigates the influence 

or deviation that these left-out variables would have caused. 

 

Moreso, economic theory holds that prices of all goods and services increase during 

inflationary periods, thus an increase in the index returns can be said to have 

substantially depended on inflation.  This was confirmed by running a test of the 

correlation between inflation and index returns for the period.  The results obtained 

showed a high positive correlation.  Thus, we had to eliminate inflation in our model. 
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In the light of the above, our model may not include all factors but the macroeconomic 

variables that were deemed to have significant influence on the returns on stock of our 

sample companies which are GDP, crude oil prices, exchange rates and the market 

index (Bilson et al, 2001, pp 402).  As pointed out by Gjerde and Sættem (1990, pp 66), 

inflation, money supply, industrial production and interest rates are so strongly 

correlated that they would have been redundant or unduly influenced the results of the 

regression.  Secondly, the effects of these factors are summarily captured in the index 

returns, so considering them again will yield double effects.  Also, some general 

macroeconomic factors like index returns are said to be an embodiment of other firm-

specific microeconomic factors like dividend yields and price to earnings ratios which 

are said to have an impact on individual firm returns (Bilson et al, 2001, pp 403). 

 

Thus, we think that the above four factors summarily capture a majority (if not all) of 

the quantitative macroeconomic variables that are deemed to have an inpact on stock 

returns for any company.  They can thus, be said to be representative of all quantifiable 

variables that influence returns and void of any biased results. 

   

4.4 HYPOTHESES 

Though it is argued that large firms engage in a variety of hedging strategies to mitigate 

the impact of exchange rate exposure, many researchers hold that the measurement of 

exposure is very complex, hence, its effects on firms cannot be determined with 

certainty.  This is substantiated, according to Chen and So (2002, pp 415), that in 1997 

during the Asian financial crisis when changes in exchange rate variability became 

drastic, it became infeasible to use ex-post historical data to calculate ex-ante prices of 

hedging, though multinationals had actually hedged.  Taking precedence from the above 

school of thought, we assume that for all firms, the only parameter determining the level 

of exposure is the level of involvement of the firm in international business.  Since the 

returns of firms (the dependent variable) are affected by a variety of factors (index 

returns, GDP growth rate, oil prices) most of which are domestic factors, we assume 

that the returns of large cap firms should be more responsive under the same conditions 

than those of the small cap firms due to their greater involvement in the international 

arena.  Thus, this leads us to the first test with the null hypothesis stated in negation. 

 

H1: There is no difference in exposure of returns to foreign exchange variations 

between large cap companies, mid cap companies and small cap companies. 

 

H2: The returns of large cap companies are more volatile than those of small cap 

companies at a 5% statistically significant level for the period under consideration.   

 

Secondly, if actually, there is a link between exchange rate variability and firm value 

expressed in the returns of the firm, then stock prices under normal circumstances are 

expected to be the way of revealing this information by fluctuating.  This follows thus, 

that, there should be a positive relationship between exchange rate variability and stock 

return volatility.  In which case our third hypothesis is stated as follows. 

 

H3: There is a negative association between the level of exchange rate exposure and 

size or capitalization of firms as they move from small to large capitalization. 
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Should the test reveal that we do not accept the null hypotheses, then that gives us 

sufficient statistical evidence to conclude that exchange rate variability has little or no 

influence on the returns of firms in the OMX irrespective of their capitalizations or that 

there is a direct relationship between stock prices and exchange rate variability if it 

exists.   

 

4.5 TESTS FOR LINEARITY, CONSTANT VARIANCE, 

INDEPENDENCE AND NON-NORMALITY AMONG VARIABLES. 

Having selected the variables for our model, we proceed to test them to see if they meet 

the assumptions of linearity, homoscedasticity, independence and non-normality.  

Linearity can be seen as the concept that the model possesses the properties of additivity 

and homogeneity, meaning that variable values are predicted to fall in a straight line by 

having a constant change of the dependent variable per unit change of the independent 

variable (Hair et al, 1998, pp 37). This assumption was tested using the p-p plots of the 

average returns of the companies.  The results are presented figure 4.5 below. 

 

 

 
Figure 4.5 Test for linearity of independent variables 

Source: Authors. 

 

As observed in figure 4.5 above, the cumulative probability of the returns follow a 

linear pattern shown by the dotted lines, thus, certifying the assumption of linearity of 

variables. 

 

Secondly, we had to test for normality of the variables by constructing a normal plot of 

the average returns of all the companies.  According to the central limit theorem, a 

sample size of 30 or more is assumed to be normally distributed.  Our research is 

conducted on a sample size of 67 companies with five independent variables and one 

dependent variable.  That notwithstanding, we conducted a normality test on the 

residuals of the variables and the results are presented in the figure that follows. 
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Figure 4.6 Normality Test 

Source: Authors 

 

Though slightly positively skewed, the sample can be assumed to be normally 

distributed.   

 

Testing for homoscedasticity (the assumption of equal variance), we ran the Levene test 

for homogeneity on the returns and their results are presented in the table below.  This 

tests the null hypothesis that the error variance of the dependent variables is equal 

among all groups.  Should the results give a P-value (sig) less than our critical value 

(0.05), then we assume that the assumption of homocedasticity of variance has been 

violated and reject the null hypothesis, concluding that the data instead meets the 

assumption of heteroscedasticity.  The results of this test are presented in the table 

below. 

 

 

Levene Statistic df1 df2 Sig. 

2.891 2 64 0.063 

 

Tests the null hypothesis that the error variance of the dependent variable 

is equal across groups 

Table 4.1 Levene's test of homoscedasticity of variance 

Source: Authors 

 

From the table above, we find that the assumption of homocedasticity of variance has 

not been violated, because p is 0.063 which is greater than  0.05 which is our critical 

level. 

 

Finally, we tested the data for autocorrelation of the variables by running the Durbin-

Watson test.  This test measures the degree of auto correlation in the residuals of the 
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variables.  This returns a critical value following the number of observations and the 

number of variables.  According to Anderson et al (2008, pp 847),  a value of less than 

1.817 for 150 observations indicates an autocorrelation amongst the five independent 

variables with a constant using a one tailed test.  The results of this test are presented in 

the table 4.2 below. 

 

Model R R Square Adjusted R Square Std. Error of the Estimate Durbin-Watson 

1 ,481
a
 ,231 ,168 ,0084904 2,233 

a. Predictors: (Constant), SEKDOLLAR, INDEXRETURNS, GDP, SEKEURO, 

OILPRICES 

b. Dependent Variable: average returns 

Table 4.2 Durbin-Watson Test for Independence of Variables 

Source: Authors. 

 

From the table above, we obtained a Durbin-Watson value of 2.224, which is greater 

than 1.817 at the 5% critical level.  We therefore infer that the variables are at least, not 

auto correlated. 

 

4.6 DATA PRESENTATION 

Our study covers the 13-year period from 1997 to 2009.  In our basic model, we use 

monthly stock prices of Companies from the Stockholm Stock Exchange (OMX) index 

as from 31
st
 December 2009.  This index is a representation of the Nordic listed 

companies which is divided by market capitalization into the large cap, mid cap and 

small cap segments.  To get to our sample, we went through several steps.  First, we 

searched for a list of all listed companies in the OMX index as at February 1, 2010 

which returned 575 hits with 11 of them having multiple listings.  Then, we had to 

separate those listed in Stockholm from those in Helsinki, Copenhagen, Oslo and 

Iceland, by filtering them in order of registered head quarters.  This new selection 

criterion reduced the companies to 253, composed of 54, 73 and 126 large, mid and 

small caps respectively.  We further screened the companies by sector in order to 

eliminate those in the financial sector for reasons already discussed above.  Thus, our 

sample came down to 207 companies.  Lastly, we sought out companies with return 

data for the thirteen year period beginning 1997 to 2009 which returned 67, composed 

of 21, 14 and 32 hits for the large, mid and small caps respectively (AppendiX III). 

 

We took as criteria that the selected companies, even though multinationals, must be 

headquartered in Sweden and registered in the Stockholm exchange.  We limit our 

studies to companies registered in Sweden, for we think that taking all companies 

within the OMX will not give objective results due to differences in exchange rate 

variability of the respective currencies.  Theoretically, the world market portfolio should 

be more appropriate for this model,  but as Nydahl (1999) says, investors prefer to 

invest in their own country, not fully taking advantage of the gains of international 

diversification, the so-called home country bias.  So we believe that though significantly 

very small in market capitalisation as compared to other stock markets like FTSE and 

NYSE,  the OMX index is representative of the world market index. 
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As mentioned earlier, we make use of bilateral monthly exchange rates for our work.  

This is explained by the fact that since a majority of a firm‟s cash flow exposure arises 

from changes in future as opposed to current cash flows in response to exchange rates 

because adjustments take time to become fully apparent (Bodnar and Wong, 2003; 

Muller and Verschoor, 2008), we therefore use the monthly currency exposure rates for 

our sample firms as longer time horizons would provide better estimates of exposure 

than shorter ones.   Given that the OMX index allows the downloading of monthly 

closed prices but not returns, the returns for the respective companies are therefore 

calculated as: 

 

      
       

    
                                                                             

 

Where     is the price of the stock at month   and       is the price at month    . 

 

Also, the returns on the general OMX index were calculated using the same formula.  

Data on the monthly oil prices represent monthly averages of spot prices found in the 

Riskbank database.   Real GDP growth rate for Sweden, calculated using the same 

formula as that for index and stock returns were also downloaded from Datastream.  

Though Chen and So (2001, pp 416), argue that data of higher frequency can provide a 

larger data set, the estimation of the coefficients may be imprecise as there will be more 

noise, giving rise to the possibility that the estimated coefficients and consequently the 

results may be statistically significant but economically insignificant. 

 

4.7 DESCRIPTION OF SAMPLE. 

The sample is built by selecting firms from all the market capitalisation segments 

(Large Capitalisation, Mid Capitalisation and Small Capitalisation) of the OMX and for 

all industrial sectors except for the financial services.  Large capitalisation firms are 

firms with a market capitalisation equal to or above ten billion Krona while mid 

capitalisation firms are firms with a market capitalisation of between five billion krona 

and ten billion Krona.  Small capitalisation firms are firms with a market capitalisation 

of less than five billion Krona.  We exclude the financial service industry because the 

management of exchange rate exposure is part of their normal business and thus, they 

should not be affected by currency exposure.   Moreover, as Allayannis and Offek 

(1997, pp5) posit, financial firms are market makers in foreign currency derivatives, so 

they may be motivated by other factors to engage in them than all the other non-

financial service firms.  Thus, any other non-financial firm listed in the Stockholm 

Stock exchange that had available data for the thirteen years under study was 

considered.  These are summarised in the tables that follow. 
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SECTOR LARGE MID SMALL GRAND TOTAL 

Consumer Discretionary 1 3 4 8 

Consumer Staples 1 0 0 1 

Energy 0 0 1 1 

Health Care 3 1 5 9 

Industrials 12 9 12 33 

Information Technology 1 0 8 9 

Materials 2 1 2 5 

Telecommunication Services 1 0 0 1 

GRAND TOTAL 21 14 32 67 

Table 4.3 Division of sample companies across industrial sector and capitalisation 

Source: Authors. 

A vivid look at the table above reveals that of the companies under study, 31% were 

from the large capitalisation class while 21% and 48% came from the mid capitalisation 

and small capitalisation respectively.  On their distribution by sector, 49% of the sample 

was drawn from the industrial sector.  This could be explained by the fact that the 

industrial sector is the largest in number in the entire OMX, constituting about 35% of 

the population in the absence of the financial firms.  This is followed by both the health 

care and information technology sectors which make up 13% each of the sample.  The 

imminent presence of the information technology and health care sectors can be 

explained by the fact that the Scandinavian governments place a lot of importance and 

thus, promote the development of clean technology as well as are leaders in Europe in 

terms of health standards.  It is worth noting that within the population, information 

technology is third largest (45 companies) in the Stockholm stock exchange after 

financials (46 companies) and industrials (69 companies).  Least amongst the sectors are 

the consumer staples, energy and telecommunications service sectors which constitute 

about 1.5% of the sample. 

Returns of these companies varied monthly across industrial sector and capitalisation, 

with the lowest average returns registered by the information technology, energy, 

material and consumer staples respectively.  The mid and small capitalisation segments 

registered an average of zero returns for the period under study while the consumer 

discretionary and health care sectors registered positive average returns across all three 

segments.  The industrial sector has seen relative stability in its average returns over the 

period across all capitalisations.  
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Figure 4.7 Average monthly returns of companies by sector and capitalization. 

Source: Authors. 

The chart above presents the average monthly returns of the respective companies per 

sector and per market capitalisation.  It is observed that the mid cap sector registered the 

highest average returns within the consumer discretionary sector while for energy, the 

large cap segment has had a fairly positive average returns across all sectors. 
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CHAPTER 5: RESULTS AND ANALYSIS 
 

In this chapter, we present and analyse the data collected in line with our chosen 

methodology and specifications.  The statistical tests conducted on the data and their 

results will be illustrated by use of tables and charts for easy understanding.  In this 

way, we hope to be able to determine whether exposure increases with capitalization.  

 

5.1 PRESENTATION OF FINDINGS 

5.1.1 Determinants of returns  
In this chapter, we present the results of the tests conducted on the sample, beginning 

with the large capitalization segment.  As stated earlier, we used the regression equation 

                                      to determine the intercept 

( ) and the constants    to   .     The upper values of each row matrix represent the beta 

values obtained while the lower values in parentheses represent their respective standard 

deviations or t-values.   

 

The R squared values, which measure how well the regression lines approximate the 

data points are represented in the last but one column.  Values of/near 100% mean that 

the variables can be used to predict the returns of the companies while values of/near 

zero percent mean that there is very little or no predictive property in the variables.  We 

also present the number of observations or number of months under study denoted by N  

The standard error of the estimates (F-values) are presented in the last column. 

 

COMPANY                 N R
2
 F 

ELECTROLUX -0,167 

(0,147) 

0,018 

(0,006)* 

0,088 

(0,014)* 

0,020 

(0,000) 

-0,036 

(0,002)* 

0,571 

(0,001)* 156 33% 14,617 

SWEDISH  

MATCHES 
-0,044 

(0,088) 

-0,008 

(0,004)* 

0,073 

(0,008)* 

-0,026 

(0,000) 

-0,083 

(0,001)* 

-0,030 

(0,001)* 156 2% 0,455 

ELECTA 0,106 

(0,228) 

-0,004 

(0,010) 

-0,054 

(0,021)* 

0,096 

(0,000) 

0,014 

(0,003)* 

0,200 

(0,002)* 156 5% 1,621 

GETINGE -0,158 

(0,121) 

0,146 

(0,005)* 

0,056 

(0,011)* 

0,059 

(0,000) 

-0,049 

(0,002)* 

0,411 

(0,001)* 156 19% 7,148 

MEDAA 0,077 

(0,250) 

-0,031 

(0,011)* 

-0,021 

(0,023) 

0,071 

(0,000) 

-0,019 

(0,003)* 

0,221 

(0,002)* 156 5% 1,698 

ASSAABLOY -0,073 

(0,115) 

-0,030 

(0,005)* 

0,074 

(0,011)* 

0,082 

(0,000) 

0,016 

(0,001)* 

0,689 

(0,001)* 156 48% 27,815 

ATLASCOPCO -0,134 

(0,120) 

0,006 

(0,005) 

0,071 

(0,011)* 

0,082 

(0,000) 

0,016 

(0,002)* 

0,689 

(0,001)* 156 46% 25,518 

HEXAGON -0,331 

(0,150) 

0,193 

(0,006)* 

0,086 

(0,014)* 

0,128 

(0,000) 

0,041 

(0,002)* 

0,548 

(0,001)* 156 33% 14,940 

NCC -0,110 

(0,155)* 

0,028 

(0,007)* 

0,042 

(0,014)* 

0,054 

(0,000) 

0,072 

(0,002)* 

0,522 

(0,001)* 156 26% 10,764 
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SANDVIK -0,106 

(0,111) 

0,049 

(0,005)* 

0,046 

(0,010)* 

0,052 

(0,000) 

0,067 

(0,001)* 

0,666 

(0,001)* 156 43% 22,909 

SCANIA -0,061 

(0,139) 

-0,028 

(0,006)* 

0,045 

(0,013)* 

0,017 

(0,000) 

-0,004 

(0,002)* 

0,624 

(0,001)* 156 39% 18,744 

SECOT -0,090 

(0,103) 

0,131 

(0,004)* 

0,024 

(0,009)* 

0,011 

(0,000) 

0,049 

(0,001)* 

0,494 

(0,001)* 156 26% 10,546 

SECURITAS 0,080 

(0,128) 

-0,023 

(0,005)* 

-0,026 

(0,012)* 

-0,085 

(0,000) 

-0,082 

(0,002)* 

0,495 

(0,001)* 156 28% 11,628 

SKANSKA -0,025 

(0,124) 

0,001 

(0,005) 

0,010 

(0,011) 

0,043 

(0,000) 

-0,019 

(0,002)* 

0,617 

(0,001)* 156 38% 18,220 

SKF -0,148 

(0,132) 

0,055 

(0,006)* 

0,067 

(0,012)* 

0,042 

(0,000) 

-0,057 

(0,002)* 

0,579 

(0,001)* 
156 34% 15,578 

TRELLEBORG -0,223 

(0,216) 

0,113 

(0,009)* 

0,030 

(0,020) 

0,061 

(0,000) 

0,016 

(0,003)* 

0,547 

(0,002)* 
156 31% 13,294 

VOLVO 'B' -0,138 

(0,119) 

0,061 

(0,005)* 

0,057 

(0,011)* 

0,030 

(0,000) 

-0,014 

(0,002)* 

0,685 

(0,001)* 
156 47% 26,361 

ERICSSON 0,349 

(0,184) 

-0,086 

(0,008)* 

-0,082 

(0,017)* 

-0,040 

(0,000) 

-0,026 

(0,002)* 

0,738 

(0,001)* 
156 58% 40,785 

HOLMEN -0,062 

(0,138) 

0,033 

(0,006)* 

0,022 

(0,013) 

0,012 

(0,000) 

-0,027 

(0,002)* 

0,542 

(0,001)* 
156 30% 12,615 

SSAB -0,051 

(0,136) 

-0,047 

(0,006)* 

-0,014 

(0,013) 

-0,061 

(0,000) 

-0,067 

(0,002)* 

0,646 

(0,001)* 
156 34% 15,341 

TELE2 0,098 

(0,155) 

-0,005 

(0,007)* 

-0,003 

(0,014) 

0,000 

(0,000) 

-0,002 

(0,002)* 

0,012 

(0,001)* 
156 45% 24,190 

*Significant at 0.05 level. 

Table 5.1 Coefficients of regression equation for large cap companies 

Source: Authors. 

 

Table 5.1 above represents the respective beta values and the standard deviations (in 

parantheses) of the respective companies for the large capitalization segment.  Variables 

that are significant in determining the returns of the respective companies are marked 

with an aesteric (*).  We observe that of the twenty one companies, 18 were significant 

for the SEK/USD (β1) exchange rate while 15 were significant for the SEK/Euro (β2) 

exchange rates respectively at a 5% level.  This gives a relative value of 86% and 71% 

significance for the SEK/USD and SEK/Euro exchange rates.  All companies showed 

significance for the index returns.  This is understandable as it is the sum of all the 

companies in the market that make up the index.  Therefore index returns are expected 

to follow the same trend of the companies.  Twenty companies in this capitalization 

segment also showed significance for GDP while all companies showed significance for 

oil prices.   

 

On the other hand, looking at the R-squared values, we find that there is a somewhat 

below average relationship as almost all values are below 50%.  These lowest value of 

R-squared (2%) is exhibited by Swedish Matches while the highest (58%) is exhibited 

by Ericsson.  Generally, 20 of the 21 values of R-square fall below 50%, meaning that 

we cannot really use these variables in predicting the returns of the companies.  It 

implies that other factors have a strong role to play in predicting the returns of the 21 

companies under study in the large capitalization segment . 
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Another important obverservation here is that of the 21 companies under study for 

capitalization segment, 9  (43%) of them have negative coefficients for the SEK/USD 

exchange rate variable while only 6 (29%) have negative coefficients for the SEK/Euro 

exchange rates.  This suggests that the value of 43% of companies under this segment 

declines (increases) with the appreciation (depreciation) of the Swedish Krona against 

the USD while same happens for 29% of companies of the segment against the Euro. 

 

COMPANY α ExD ExE O G I N R
2
 F 

BETSSON 

  
-0,312 

(0,336) 

0,049 

(0,014)* 

0,071 

(0,031)* 

0,053 

(0,000) 

-0,120 

(0,004)* 

0,392 

(0,003)* 156 
13% 4,500 

JM 

  
0,098 

(0,155) 

-0,047 

(0,007)* 

-0,014 

(0,014) 

0,058 

(0,000) 

0,074 

(0,002)* 

0,385 

(0,001)* 156 
45% 24,190 

SKISTA 

  
-0,063 

(0,120) 

0,031 

(0,005)* 

0,043 

(0,011)* 

0,033 

(0,000) 

0,149 

(0,002)* 

0,254 

(0,001)* 
156 8% 2,560 

ACTIVE B 

  
-0,168 

(0,241) 

0,078 

(0,010)* 

0,023 

(0,022) 

0,030 

(0,000) 

0,113 

(0,003)* 

0,528 

(0,002)* 
156 28% 11,871 

B and B 

  
0,069 

(0,160) 

0,087 

(0,007)* 

-0,076 

(0,015)* 

0,040 

(0,000) 

0,034 

(0,002)* 

0,505 

(0,001)* 156 
28% 11,456 

BEIJER 

  
-0,125 

(0,166) 

0,058 

(0,007)* 

0,036 

(0,015)* 

0,075 

(0,000) 

0,004 

(0,002)* 

0,466 

(0,001)* 156 
22% 8,284 

CARDO 

  
-0,208 

(0,129) 

0,078 

(0,005)* 

0,128 

(0,012)* 

0,034 

(0,000) 

0,045 

(0,002)* 

0,363 

(0,001)* 156 
18% 6,768 

G 6 L BEIJER 

  
-0,190 

(0,111) 

0,092 

(0,005)* 

0,101 

(0,010)* 

-0,072 

(0,000) 

0,084 

(0,001)* 

0,578 

(0,001)* 156 
16% 5,531 

GUNNEBO 

  
0,023 

(0,145) 

0,085 

(0,006)* 

-0,035 

(0,013)* 

-0,015 

(0,000) 

0,021 

(0,002)* 

0,571 

(0,001)* 156 
36% 17,030 

HALDEX 

  
-0,082 

(0,157) 

0,072 

(0,007)* 

0,015 

(0,014) 

0,035 

(0,000) 

0,056 

(0,002)* 

0,498 

(0,001)* 156 
33% 14,919 

PEAB 

  
-0,116 

(0,160) 

0,062 

(0,007)* 

0,043 

(0,015)* 

0,034 

(0,000) 

0,018 

(0,002)* 

0,406 

(0,001)* 156 
16% 5,898 

SAS 

  
0,206 

(0,194) 

-0,063 

(0,008)* 

-0,069 

(0,018)* 

-0,014 

(0,000) 

-0,008 

(0,002)* 

0,431 

(0,001)* 156 
20% 7,467 

VBG 

  
0,206 

(0,194) 

-0,063 

(0,008)* 

-0,069 

(0,018)* 

-0,014 

(0,000) 

-0,008 

(0,002)* 

0,431 

(0,001)* 156 
20% 7,467 

HOGANAS 

  
-0,154 

(0,135) 

0,132 

(0,006)* 

0,038 

(0,012)* 

-0,061 

(0,000) 

-0,067 

(0,002)* 

0,646 

(0,001)* 156 
26% 10,619 

 *Significant at 0.05 level 

Table 5.2 Coefficients of regression equation for mid cap companies 

Source: Authors. 

 

Looking at table 5.2 above which represent the regression results for the mid cap 

companies, we realize that all 14 companies show significance for the SEK/USD 

exchange rates while 11 show significance for the SEK/Euro exchange rates.  These 

give relative values of 100% and 79% for the SEK/USD and SEK/Euro respectively.  It 

is worth noting that all oil prices, GDP and index returns showed a 100% significance 

for all the companies in this capitalization segment.  As observed for the large 



48 

 

capitalization segments, all companies in this capitalization segment shows a relatively 

weak R-squared value, with SKISTA registering the least (8%) while GUNNEBO 

registered the highest (36%).  We therefore conclude here also that we cannot use these 

variables to predict the returns of these companies.    

 

21% and 36% of companies under this capitalization segment have negative coefficients 

for the SEK/USD and SEK/Euro exchange rates respectively.  This suggests that the 

value of 79% of companies under this segment increases (declines) with the 

depreciation (appreciation) of the Swedish Krona against the USD while same happens 

for 64% of companies of the segment against the Euro. 

 

 

COMPANY α ExD ExE O G I N R
2
 F 

BILIA 

 
-0,214 

(0,174) 

0,165 

(0,007)* 

0,042 

(0,016)* 

-0,017 

(0,000) 

0,089 

(0,002)* 

0,488 

(0,001)* 
156 27% 11,081 

BORAS W 

 
-0,342 

(0,181) 

0,092 

(0,008)* 

0,016 

(0,017) 

-0,032 

(0,000) 

0,109 

(0,002)* 

0,490 

(0,001)* 
156 6% 1,926 

ELANDERS 

 
-0,129 

(0,225) 

0,092 

(0,010)* 

0,016 

(0,021) 

-0,032 

(0,000) 

0,109 

(0,003)* 

0,490 

(0,002)* 
156 26% 10,334 

FENIX OUT 

 
-0,103 

(0,122) 

0,027 

(0,005)* 

0,065 

(0,011)* 

0,091 

(0,000) 

0,034 

(0,002)* 

0,345 

(0,001)* 
156 12% 3,995 

GEVEKO 

 
0,137 

(0,104) 

-0,094 

(0,004)* 

-0,117 

(0,010)* 

0,087 

(0,000) 

0,103 

(0,001)* 

0,332 

(0,001)* 
156 47% 26,617 

CONCORDIA M 

 
0,327 

(0,185) 

0,043 

(0,008)* 

0,075 

(0,017)* 

0,026 

(0,000) 

0,084 

(0,002)* 

0,256 

(0,001)* 
156 17% 6,168 

BIOPHAUSIA 

 
-0,526 

(0,536) 

0,028 

(0,023) 

0,133 

(0,049)* 

0,112 

(0,000) 

0,137 

(0,007)* 

0,417 

(0,004)* 
156 7% 2,260 

ELOS 

 
-0,303 

(0,170) 

0,198 

(0,007)* 

0,164 

(0,016)* 

0,053 

(0,000) 

0,015 

(0,002)* 

0,481 

(0,001)* 
156 18% 6,739 

MEDIVIR 

 
-0,708 

(0,239)* 

0,082 

(0,010)* 

0,083 

(0,022)* 

-0,016 

(0,000) 

-0,014 

(0,003)* 

0,470 

(0,002)* 
156 27% 11,191 

ORTIVUS 

 
-0,294 

(0,213) 

0,120 

(0,009)* 

-0,045 

(0,020)* 

-0,031 

(0,000) 

0,001 

(0,003)* 

0,280 

(0,002) 
156 23% 9,014 

OXIGENE 

 
0,000 

(0,415) 

0,060 

(0,018)* 

0,057 

(0,038) 

-0,031 

(0,000) 

0,027 

(0,005)* 

0,398 

(0,003)* 
156 10% 3,459 

BONG LJ 

 
-0,149 

(0,174) 

-0,007 

(0,007) 

0,097 

(0,016)* 

-0,029 

(0,000) 

0,033 

(0,002)* 

0,381 

(0,001)* 
156 16% 5,900 

CONSILIUM B 

 
-0,176 

(0,150) 

-0,008 

(0,006) 

0,051 

(0,014)* 

0,007 

(0,000) 

0,055 

(0,002)* 

0,400 

(0,001)* 
156 11% 3,851 

DUROC 

 
-0,121 

(0,223) 

-0,092 

(0,009)* 

-0,038 

(0,021) 

-0,116 

(0,000) 

-0,085 

(0,003)* 

0,642 

(0,002)* 
156 16% 5,554 

INTELLECTA 

 
-0,155 

(0,159) 

-0,063 

(0,007)* 

0,108 

(0,015)* 

0,058 

(0,000) 

-0,089 

(0,002)* 

0,368 

(0,001)* 
156 16% 5,571 

MIDWAY 1 

 
-0,266 

(0,215) 

0,083 

(0,009)* 

0,087 

(0,020)* 

0,025 

(0,000) 

0,119 

(0,003)* 

0,162 

(0,002)* 
156 5% 1,463 

MIDWAY 2 

 
-0,210 

(0,136) 

0,047 

(0,006)* 

0,109 

(0,013)* 

0,064 

(0,000) 

0,190 

(0,002)* 

0,421 

(0,001)* 
156 20% 7,349 
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OEM INT 

 
-0,087 

(0,128) 

0,016 

(0,005)* 

0,050 

(0,012)* 

0,043 

(0,000) 

0,124 

(0,002)* 

0,368 

(0,001)* 
156 14% 4,808 

REDERI AB 

 
0,017 

(0,132) 

0,053 

(0,006)* 

-0,055 

(0,012)* 

0,122 

(0,000) 

-0,034 

(0,002)* 

0,363 

(0,001)* 
156 15% 5,467 

SINTERCAST 

 
-0,294 

(0,257) 

0,057 

(0,011)* 

0,078 

(0,024)* 

0,067 

(0,000) 

0,113 

(0,003)* 

0,146 

(0,002)* 
156 4% 1,174 

TRICORONA 

 
-0,305 

(0,320) 

0,000 

(0,014) 

0,055 

(0,029) 

0,174 

(0,000) 

0,177 

(0,004)* 

0,442 

(0,002)* 
156 22% 8,305 

XANO 

 
0,150 

(0,185) 

-0,044 

(0,008)* 

-0,045 

(0,017)* 

-0,055 

(0,000) 

0,147 

(0,002)* 

0,302 

(0,001)* 
156 11% 3,854 

ACANDO 

 
0,049 

(0,210) 

0,004 

(0,009) 

-0,041 

(0,019)* 

0,103 

(0,000) 

-0,012 

(0,003)* 

0,611 

(0,002)* 
156 38% 18,328 

DORO 

 
0,016 

(0,269) 

-0,062 

(0,011)* 

0,028 

(0,025) 

-0,047 

(0,000) 

0,038 

(0,003)* 

0,381 

(0,002)* 
156 15% 5,376 

ELEKTRONIK 

 
0,475 

(0,172)* 

-0,060 

(0,007)* 

-0,171 

(0,016)* 

-0,163 

(0,000) 

0,144 

(0,002)* 

0,515 

(0,001)* 
156 35% 16,103 

ENEA 

 
0,367 

(0,409) 

0,076 

(0,017)* 

-0,087 

(0,038)* 

-0,150 

(0,000) 

0,004 

(0,005) 

0,176 

(0,003)* 
156 7% 2,368 

MOBYSON 

 
0,647 

(0,369) 

-0,017 

(0,016) 

-0,154 

(0,034)* 

-0,057 

(0,000) 

0,108 

(0,005)* 

0,338 

(0,003)* 
156 16% 5,529 

MODULE 1 

 
0,064 

(0,245) 

0,016 

(0,010) 

-0,029 

(0,023) 

-0,027 

(0,000) 

0,118 

(0,003)* 

0,553 

(0,002)* 
156 32% 13,825 

NOLATO 

 
-0,008 

(0,171) 

-0,053 

(0,007)* 

0,027 

(0,016) 

-0,006 

(0,000) 

0,043 

(0,002)* 

0,618 

(0,001)* 
156 38% 18,202 

PRICER 

 
-0,365 

(0,433) 

-0,020 

(0,018) 

0,071 

(0,040) 

0,093 

(0,000) 

0,060 

(0,005)* 

0,265 

(0,003)* 
156 7% 2,335 

BERG'S T 

 
0,137 

(0,179) 

0,109 

(0,008)* 

-0,128 

(0,017)* 

0,068 

(0,000) 

0,089 

(0,002)* 

0,250 

(0,001)* 
156 11% 3,806 

ROTTNEROS -0,216 

(0,165) 

-0,004 

(0,007) 

0,111 

(0,015)* 

0,000 

(0,000) 

0,118 

(0,002)* 

0,495 

(0,001)* 
156 25% 9,883 

*Significant at 0.05 level. 

Table 5.3 Coefficients of regression equation for small cap companies 

Source: Authors. 

  

A vivid look at the small cap companies reveal that 72% of the returns of the companies 

were significant for both the SEK/USD and SEK/Euro exchange rates.  This means that 

23 out of the 32 company returns were significant for both exchange rates.  All 

company returns for this segment exhibit significance for oil prices and index returns 

while about 94% of the company returns are significant for GDP.  Their R-squared 

values also show a weak predicting capacity, ranging from 7% to 38% with a mean 

around 19%.   

 

On an average note, over 75% of all the variables exhibited significance in determining 

the returns of the companies across all the capitalization segments.  This was 

particularly true for index returns which exhibitited a 100% significance across all 

capitalization segments for the period under study.  These figures are shown in the table 

below. 



50 

 

 

Variable/sig 

level 

SEK/USD SEK/Euro Oil Prices GDP Index Returns 

Sig 

Not 

Sig Sig 

Not 

Sig Sig 

Not 

Sig Sig 

Not 

Sig Sig 

Not 

Sig 

Large 86% 14% 71% 29% 100% 0% 95% 5% 100% 0% 

Mid 100% 0% 79% 21% 100% 0% 100% 0% 100% 0% 

Small 72% 28% 72% 28% 100% 0% 94% 6% 100% 0% 

Table 5.4 Summary of significance level of variables by capitalization sector 

Source: Authors 

 

The table above gives a summary of the relative number of variables that showed 

significance to the returns of the companies for the three capitalization segment under 

study.  We observe that both oil prices and index returns showed a 100% level, meaning 

that all variables were significant in determining the returns of the companies for all 

three segments. 

 

Looking at the sign of the coefficients of the exchange rate variables,  we notice that 

38% and 29% of companies in this sector had negative coefficients for the SEK/USD 

and the SEK/Euro respectively.  We thus, interprete this to mean that the value of 62% 

of companies under this segment increases (declines) with the depreciation 

(appreciation) of the Swedish Krona against the USD while same happens for 71% of 

companies of the segment against the Euro. 

 

Given that foreign exchange risk makes up only part of the total systematic risk of 

companies, we intend to find out how significant this part is, with respect to other 

factors.  This will be done through the examination of the Pearson correlation between 

the returns of the companies and the model parameters.  This is in order to determine 

whether correlations amongst these variables (Exchange rate, GDP, Oil prices and Index 

returns) make some of them redundant.  As earlier stated, it was observed that there 

existed a strong correlation between these variables and inflation and interest rates 

which could have made the predictive effort of inflation and interest rates redundant.  

Thus, we left out inflation and interest rates for optimal results to be produced as the 

results from their inclusion might not reflect their individual relationship with the 

company returns but to colinearity (Hair et al, 1998, pp 161).   

 

The relationship between the independent variables is seen to be functional and thus 

void of any measurement errors.    As can be seen on tables 5.4, 5.5 and 5.6 below, there 

is very little correlation between oil prices and index returns, GDP growth and oil 

prices, index returns and the two exchange rates etc.  This is corroborated by Driesprong 

et al (2007, pp 326), who hold that except for stock returns,  oil price changes tend to be 

uncorrelated with other economic variables generally associated with predicting time 

varying risk premiums.  
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COMPANY 

RETURNS SEK/USD SEK/EURO OILPRICES GDP INDEXRET 

COMPANY RETURNS 1.000           

SEK/USD 0.040 1.000         

SEK/EURO -0.030 -0.160 1.000       

OILPRICES -0.038 0.019 -0.200 1.000     

GDP -0.070 0.080 -0.025 -.0008 1.000   

INDEXRET. 0.521 0.032 -0.093 -0.116 -0.106 1.000 

Table 5.5 Correlation amongst variables in the large cap segment 

Source: Authors. 

 

  

COMPANY 

RETURNS 

SEK/USD SEK/EURO OILPRICES GDP INDEXRET 

COMPANY RETURNS 1.000           

SEK/USD 0.061 1.000         

SEK/EURO -0.037 -0.160 1.000       

OILPRICES -0.041 0.019 -0.200 1.000     

GDP -0.018 0.080 -0.025 -0.008 1.000   

INDEXRET. 0.456 0.032 -0.093 -0.116 -0.106 1.000 

Table 5.6 Correlation amongst variables in the mid cap segment 

Source: Authors. 

 
  

  

COMPANY 

RETURNS 

SEK/USD SEK/EURO OILPRICES GDP INDEXRET 

COMPANY RETURNS 1.000           

SEK/USD 0.042 1.000         

SEK/EURO -0.022 -0.160 1.000       

OILPRICES -0.037 0.019 -0.200 1.000     

GDP 0.026 0.080 -0.025 -0.008 1.000   

INDEXRET. 0.376 0.032 -0.093 -0.116 -0.106 1.000 

Table 5.7 Correlation amongst variables in the small cap segment 

Source: Authors 

 

Looking at the Pearson correlation coefficients between the respective variables and 

stock returns, we find that there is a weak correlation across all the capitalization 

segments for all the factors but for index returns.  All variables exhibit correlations that 

are less than 0.5 and greater than -0.5, meaning that the level of collinearity between the 

factors and the returns of the stock is low.  However, this is not the case with index 

returns as they have a relatively high correlation with the returns of 76% of the 

companies within this segment.  This relationship however, falls for companies in the 

mid segment as only 5 companies (36%) have a high correlation with index returns.  As 

we move down to the small capitalization segment, we find that only 5 companies 
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(16%) of companies have a high correlation with index returns. These are illustrated in 

Appendix II. 

 

5.1.2 Exposure of Respective Segments to Exchange Volatility. 
 
One way analysis of variance (ANOVA) was used to determine whether there is a 

difference in exposure to SEK/EURO and SEK/DOLLAR exchange rates as we move 

from the large, mid and small capitalisation segments respectively.  The desctiptive 

results of the test are presented in the table below. 

 

  

N Mean 

Std0. 

Deviation Std. Error 

95% Confidence 

Interval for Mean 

Minimum Maximum 

  Lower 

Bound 

Upper 

Bound 

EURO 

EXPOSURE 

Large 21 0.028810 0.0466204 0.0101734 0.007588 0.050031 -0.0820 0.0880 

Mid 14 0.016786 0.0629972 0.0168367 -0.019588 0.053159 -0.0760 0.1280 

Small 32 0.022500 0.0881293 0.0155792 -0.009274 0.054274 -0.1710 0.1640 

Total 67 0.023284 0.0714656 0.0087309 0.005852 0.040715 -0.1710 0.1640 

DOLLAR 

EXPOSURE 

Large 21 0.028667 0.0693191 0.0151267 -0.002887 0.060220 -0.0860 0.1930 

Mid 14 0.046500 0.0610671 0.0163209 0.011241 0.081759 -0.0630 0.1320 

Small 32 0.027906 0.0730790 0.0129187 0.001558 0.054254 -0.0940 0.1980 

Total 67 0.032030 0.0689589 0.0084247 0.015209 0.048850 -0.0940 0.1980 

Table 5.8 Descriptive statistics for exposure  

Source: Authors. 

 

From the table presented above, we find that the firms in the large capitalisation 

segment have mean exposures of 0.0289 and 0.0287 and standard deviations of 0.0467 

and 0.0693¨for exposures to the Euro and Dollar respectively.  On the other hand, firms 

in the small capitalization segment have mean exposures of 0.0225 and 0.0280 with 

standard deviations of 0.0881 and 0.0731 for the Euro and Dollar exposures 

respectively.  
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Sum of Squares df 

Mean 

Square F Sig. 

EURO 

EXPOSURE 

Between Groups 0.001 2 0.001 0.119 0.888 

Within Groups 0.336 64 0.005   

Total 0.337 66    

DOLLAR 

EXPOSURE 

Between Groups 0.004 2 0.002 0.383 0.683 

Within Groups 0.310 64 0.005   

Total 0.314 66    

Table 5.9 ANOVA for differences between and within groups 

Source: Authors 

 

The analysis of the above table showed no significant difference amongst the groups for 

SEK/Euro rates at (F(2,64) = 0.119, P<0.888) and no significant difference amongst the 

groups for the SEK/DOLLAR rates  at (F(2,64) = 0.383, P<0.683).  These were 

controlled and confirmed in the post hoc (Sheffe) test presented in the table below. 

 

 

Dependent Variable 

(I) 

TYPE 

(J) 

TYPE 

Mean 

Difference (I-J) Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

EURO EXPOSURE Large Mid 0.0120238 0.0249937 0.891 -0.050615 0.074662 

Small 0.0063095 0.0203434 0.953 -0.044675 0.057294 

Mid Large -0.0120238 0.0249937 0.891 -0.074662 0.050615 

Small -0.0057143 0.0232119 0.970 -0.063887 0.052459 

Small Large -0.0063095 0.0203434 0.953 -0.057294 0.044675 

Mid 0.0057143 0.0232119 0.970 -0.052459 0.063887 

DOLLAR 

EXPOSURE 

Large Mid -0.0178333 0.0240186 0.760 -0.078028 0.042361 

Small 0.0007604 0.0195498 0.999 -0.048235 0.049755 

Mid Large 0.0178333 0.0240186 0.760 -0.042361 0.078028 

Small 0.0185938 0.0223063 0.708 -0.037310 0.074497 

Small Large -0.0007604 0.0195498 0.999 -0.049755 0.048235 

Mid -0.0185938 0.0223063 0.708 -0.074497 0.037310 

Table 5.10 Multiple Comparisons (Scheffe) test for exposure differences. 

Source: Authors. 

 

We find from the table above that but for some mild differences in means that exist 

between companies for the SEK/DOLLAR exposure (the highest being 0.0186), there is 

no significant difference for all these means at a 5% level of confidence.  
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Figure 5.1 Boxplots for mean differences in exposure between capitalisation 

Source: Authors 

 

The charts above show the boxplots for the mean exposures of the returns to the Euro 

and Dollar for the respective capitalization segments.  We observe that there is not 

much mean difference in any of the exposures as well as there are no outliers to the 

entire data. 

5.2 INTERPRETATION OF RESULTS. 

From the above, we proceed to interpret the results obtained from the regression.  The 

reference currency in this analysis is the Swedish Krona which is also the base currency 

of all the companies studied.  The average betas, t-values and P-values are presented in 

the table below. 

 

CAPITALISA 

TION 

MEAN BETAS MEAN T-VALUES MEAN P-VALUES 

SEK/USD SEK/EURO SEK/USD SEK/EURO SEK/USD SEK/EURO 

LARGE 0.029 0.029 0.397 0.413 0. 538 0.521 

MID 0.046 0.017 0.640 0.204 0.350 0.509 

SMALL 0.028 0.023 0.353 0.279 0.502 0.368 

Table 5.11 Betas, T-value and P-values across capitalization segment 

Source: Authors. 

 

 

As earlier stated, our critical alpha value or significance level is 5% or 0.05 denoted by 

the Greek letter α.  To determine whether our findings are significant or not, we shall 

compare the statistics obtained in the table to α.  This is to enable us reject or not to 

reject the null hypothesis.  The last column of appendix II represents the different values 

for the likelihood of significance which are very useful in the interpretation of the 

results.  They are referred to as P-values.  If an observed or obtained P-value is less than 

α for the respective capitalization groups, then we infer that the relationship between the 

independent variables and the returns on stocks of the companies happened by chance 

or was influenced by some other significant factors.  In this case, we reject the null 

hypothesis.  Alternatively, if the P-value is higher than α, then the probability is high 
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that the relationship between the variables happened by chance or was influenced by 

other factors.  In this case, we do not reject or fail to reject the null hypothesis. 

 

The average sensitivity of the companies of the large capitalization segment to changes 

in the US dollar is 0.029, while their corresponding t-value is 0.397 and the P-value is 

0.538.  This means that the returns of large cap companies are not sensitive to variations 

in the SEK/DOLLAR exchange rate at a statistically significant level of 0.05 or 5%.  

Also, large capitalization companies have an average beta of 0.029, a t-value of 0.413 

and a P-value of 0.521 for the SEK/Euro exchange rate.  This tells us that the returns of 

the large cap companies are not significant to changes in the SEK/Euro exchange rate at 

a 5%.  Across all the capitalization segments, it was observed that P-values are greater 

than our statistical level of 5% for both Dollar and Euro exchange variations.  In this 

case, we conclude that the relationship between the independent variables and the 

returns on the stocks is not significant and hence, we do not reject the hypothesis.  It 

was however, observed that but for Hexagon (P-value of 0.005) in the large cap and 

Elos (P-value of 0.006) in the small cap segments, almost all firms have a high P-value 

across all the three segments.  In statistics, the smaller the P-value, the strongly the test 

rejects the null hypothesis that is being tested.  From table 5.7 above, we find that the 

mean P-values for the SEK/USD exchange rates are greater than 0.05 for the large and 

small cap companies but less than 0.05 for the mid cap companies.  On the other hand, 

the SEK/Euro exchange rate exhibited P-values that are greater than 0.05 for the large 

and mid cap companies but less than 0.05 for the small cap companies.  Drawing from 

this, we see that for the two bilateral exchange rates, 66% of situations favour the null 

hypothesis while about 34% does not.  So, statistically, we are inclined not to reject the 

null hypothesis that there is no difference in the volatility of returns in the large cap 

companies and the small cap companies.  But as Muller and Verschoor (2006, pp 404) 

note, “there is at moment no real consensus concerning the most relevant parameters 

influencing exchange rate exposure nor real hope for a unique model integrating all the 

complexities of exchange rate shocks on firm value”.   Thus, intrinsic properties of 

foreign exchange exposure are needed to effectively measure the relationship between 

stock returns and exchange rate movements. 

 

Though most of the companies do not manifest statistical significance at the level of 

confidence (5%), we find that there are still some sensitivities of their returns to the 

exchange rates.  These results can be explained particularly for the large cap companies 

by the fact that they use hedging strategies that greatly mitigate the impact of exchange 

rate variability.  Also, most of these companies may be managing these variabilities by 

maintaining long and short positions in these foreign currencies which have the effect of 

netting off exposures through their well balanced portfolio.   

 

Again, though not too many in numbers, the large cap firms make up a significant 

portion of the OMX market portfolio in terms of volume.  The volatility of their returns 

will thus, have a higher correlation with the market returns as they make up a greater 

portion of it.  On the other hand, the mid and small cap companies, though individually 

have very small portfolios, they collectively will have also a correlation with the market 

portfolio due to their large numbers.   
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On the interpretation of the Pearson correlation between model factors and the company 

returns, we observe that except for index returns, none of the factors including both 

exchange rates has any significant correlation with the company returns for the period 

under study.  However, it was observed that across all the capitalizations, there were 

less companies with negative correlations for the SEK/USD than there were with the 

SEK/Euro exchange rates.  These are represented in figure 5.2 below. 

 

 

 
  

Figure 5.2 Correlation of exchange rates with company returns 

Source: Authors.  

 

From the figure above, it is clearly seen that the dollar had a more positive correlation 

with returns of the companies in all the capitalizations while the Euro had a general 

negative correlation.  This can be interpreted as being the effects of the USD being the 

reserve or standard currency of the world wherein all other currencies are measured.  

Thus, it is but normal to find returns moving in the same direction as the movement of 

the exchange rate for the SEK/USD.   

 

 

To see the size of the effect of the segments on exposures, we compute the eta values 

for the Euro and the Dollar exchange rates respectively.   This gives us the propotion of 

variance associated with, or accounted for by each capitalization segment in the 

exchange exposures.   This figure is computed using the formula  

 

     
        

   
                                                      

 

Where    is the eta squared value and           is the effect of the between-effects of 

the capitalization segments and     is the total effect of the exposure (Olejnik and 

Algina, 2003, pp434).   
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These revealed that less than 1% (   = 0.0029) and 1.3% (   = 0.0127) of the volatility 

is determined or predicted by capitalization segment for the Euro and Dollar exchange 

rates respectively.  This means that the size effects is very small for both exchange 

rates.  This therefore supports the fact that we cannot use exchange rates alone to predict 

the volatilities of returns in stocks within the OMX. 
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CHAPTER 6: DISCUSSION, CONCLUSION AND 
RECOMMENDATIONS.  
 

In this concluding chapter, we proceed to discuss the implications of the findings, 

draw inference and make recommendations for future research.  We also give a brief 

discussion about the universal applicability of the results. 

 

6.1 DISCUSSION OF RESULTS. 

We begin this chapter by revisiting our research questions and trying to see if we have 

enough evidence from the results obtained to analyse and draw conclusions on them.  

The main purpose of this work was to find out whether the impact of movements in the 

SEK/USD and SEK/Euro exchange rates are different on the returns of the companies 

of the large, mid and small capitalization segments of the Stockholm stock exchange of 

the OMX.  We conducted the research by testing the exposures of the companies using 

these two bilateral exchange rates in conjunction with other macroeconomic factors as 

independent variables.   

 

From the results obtained so far, we discover that though returns of firms across all 

capitalization segments are volatile and influenced by movements in these two bilateral 

exchange rates, there is no big difference between the effects of these exchange rates 

across the segments.  This could be due to the hedging activities of the large cap 

companies which usually will mitigate their level of exposure.  This falls in line with 

the work done by Allayanis and Ofek (1996), who investigate whether the use of 

hedging instruments reduce the exchange rate exposure of multinational firms by 

relating the estimated coefficients to the use of currency derivatives.  They actually 

realize that the use of these currency derivatives reduces to a large extent the exposure 

of the multinationals.   

 

Another reason for this lack of difference could stem from the fact that most of these 

firms in the large cap segment have subsidiaries abroad which enable them produce and 

sell abroad and thus, are able to eliminate transaction and economic exposure.  As 

expenses such as wages and loans are contracted and paid in the foreign currency in 

which the companies are trading, such companies are then left only with their net profits 

exposed to exchange rate variability.  Moreover, this translation exposure is hedged by 

most Swedish firms using currency forwards and loans in the foreign currency as 

explained by Nydahl (1999, pp 252).  Thus, we draw here that the activities of firms in 

the large cap segment in the international arena are such that they cushion themselves 

against such exchange rate risks or exposures that are not faced by the companies in the 

small and mid capitalization segments.  Hence, both of them may face exchange rate 

risks determined by the same parameters which will lead to the same level of exposure. 

 

One cannot also overlook the impact of intervention by the monetary authorities 

(mainly the central bank) on the stock market.  Hartmann and Pierdzioch (2007, p 171), 

observe that an analysis of the implications of central bank action on the link between 

exchange rate variability, the riskiness of multinationals and the volatility of stock 

returns should be given an in-depth study.  This is because they found significant 
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changes in stock returns and exchange rate movements for Japanese firms for the period 

1991 to 2005. This is corroborated by the recent jump in US stock prices due to an 

announcement by the US Federal Reserve Bank of its decision to inject about $700 

billion into the US economy.   As monetary authority action affects all sectors alike, this 

makes one conclude that these actions may affect to the same magnitude the volatility of 

returns and surpress or mitigate the impact of exchange rate variability on these returns.   

Thus, this lack of real relationship between exchange rate variability and stock return 

volatility can also be linked to this factor.  

 

On the effects of the coefficients of the regression equation on the returns, it is obvious 

that for those companies with a negative coefficient, an increase in the value of 

exchange rates for these currencies will lead to a fall in their stock prices which will 

transcend to a fall in the value of these companies as stocks and exchange rates are 

known to be close substitutes.  This was the case of the Asian financial crisis of 1997 

which led to a rapid decline in the exchange rate of those currencies.  This normally 

puts pressure on foreign investors who will try to hedge their investments or withdraw 

them totally in order not to lose their values.   

 

The general weak relationship in the influence of exchange rate variability to firm value 

represented by the returns on the stock can be explained by the fact that exchange rates 

and stock prices may be driven by the same shocks like money supply and short term 

interest rates.  This gives reason to believe that they may both move in the same 

direction and that the impact of one on the other may be difficult to identify.  This fact 

is supported by Ibrahimi et al, 1995 (cited in Friberg and Nydahl, 1997, pp 59) who 

observed that exchange rate as one of the anticipated and unanticipated monetary 

variables was insignificant in determining firm value.  In which case, hypothesis three 

that there is a negative relation between firm value and exchange rate variability may 

not be rejected as firm value is a function of many macrofactors.  Should we be able to 

isolate and determine the explicit impact or relationship of exchange rates on firms 

value, then we may have enough evidence to reject or not to reject hypothesis three.   

 

Oil prices does not seem to be a significant factor in determining the returns of the 

stocks for all the respective segments.  This is not surprising as there currently is no 

clear cut evidence as to the impact of oil prices on stock returns.  Theoretically, oil 

prices are supposed to have a negative relationship with returns.  This is explained by 

the fact that an increase in the prices of crude oil will cause a rise in production cost and 

a subsequent fall in economic activity.  This is reflected in stock prices by a 

corresponding fall.  However, some empirical findings on the US by Shanken and 

Weinstein (2006, pp 142), Clare and Thomas (1994, pp 323) on the UK and Kandir 

(2008, pp 43) on Turkey does not find any significant influence of oil prices on stock 

returns.   They all use the idea that the US, UK  and Turkey are net crude oil importing 

countries to explain this lack of significance.  Going by this explanation, we are tempted 

to think in that line and conclude that since Sweden is a net crude oil importing country, 

there obviously should be little or not significance of oil prices to stock returns in the 

OMX Stockholm stock exchange.   But on the other hand, Sweden is so small a 

consumer of oil as compared to the other countries like the US  and UK and thus, may 

not have any significant impact in the determination of oil prices in the world.   So the 

idea of oil prices not being a significant in influencing the volatility of stock returns in 

the Stockholm OMX maybe due to other factors rather than its net oil trading position. 
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6.2 CONCLUSION. 

This study uses data from datastream and other  sources to take a market capitalization 

specific approach in examining whether volatilities in stock returns are related to 

exchange rate variabilities.   Like most prior studies, we are able to identify the 

principal currencies to which the stocks are exposed, reported as the highest trading 

partners of Sweden in the Riksbank bank and Statistics Sweden websites.  To the best of 

our knowledge, this is the first study of this kind to incorporate the pre-Euro era into the 

estimation and explanation of foreign exchange exposure.  Using bilateral monthly 

exchange rates for the USD and Euro, we sought, first, to determine whether there is a 

difference in exposure of returns to foreign exchange variations between large cap 

companies, mid cap companies and small cap companies.   We found out that the F 

values for the respective exposures as presented in table 5.9 were less than their 

corresponding  P values for both the USD and Euro exchange. This lends support to the 

hypothesis and we therefore don not reject it.   

 

In trying to determine whether large cap companies are more exposed than small cap 

companies, we found that 55 out of the 67 companies are significantly exposed to 

exchange rate changes within all the segments.  These are almost evenly distributed 

relatively across all the capitalization segments though the absolute numbers may differ 

considerably.   These results seem somewhat higher than those obtained by Nydahl 

(1999, pp 254).   

 

Our findings are similar to most of previous findings, especially Choi and Prasad (1995, 

pp 83) who posit that the exchange risk factor will not have the same effect on all firms.  

Instead, the sensitivity of the value of firms subjected to currency risk depends on the 

firms‟ operating profiles, financial strategies, and other firm-specific factors. Though it 

can thus be inferred that exchange rate variations play a role in the determination of firm 

value through its stock prices, one cannot completely ascertain the extent to which this 

holds.  The exposure of firms to exchange rate fluctuations in itself involves a large and 

complex set of parameters including the firm‟s competitive position and environment, its 

cost and revenue structure, the elasticity of its input and output matkets and pricing 

strategies adopted by the firms and its competitors.  These parameters, together with many 

others which influence the response of the firms to currency fluctuations can also be 

translated to its value in terms of stock prices.  Moreso, some recent work by Stotz et al 

(2010, pp 235), on the European stock markets revealed that fundamentally-weighted 

indexes achieve higher risk-adjusted returns than market cap-weighted indexes.  An 

aggregate-level analysis, therefore, might not reveal the actual relationship between the 

exchange risk sensitivity and firm value. 

 

Though the results of this research are consistent with the hypothesized indifference 

between exposure and capitalization classification, our findings are limited by several 

factors.  First, as our sample is comprised of 67 firms in the OMX Stockholm stock 

exchange with return data from January 1997 upwards,  these results may not be 

generalized to all Swedish firms or firms outside Sweden.  Secondly, even if they could 

be used to form a general hypothesis or policy in the market, there may still be 

thousands of other firms out there with a significant impact on the economy which are 

not registered in the OMX.  Thus, the significance of their effects cannot be captured by 

this research. 
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Interestingly, we also discovered that apart from exchange rate variations, other 

macroeconomic variables also play a big role in determining the returns of the stocks of 

firms.  Though most of previous studies have found that a relationship exists between 

macroeconomic variables and stock returns like Gjerde and Saettem (1999, pp 70),   

Kandir, (2008, pp 43) and Ibrahim and Aziz, (2003, pp 22),  they have provided varying 

results.   This falls in line with studies made by Kandir, (2008, pp 43) who concludes 

that these different results can be explained by the different macroeconomic variables 

used, the research methodology employed and the stock markets studied.    

On a general note, the impact of exchange rate movements on stock returns of firms has 

implications for decisions of investors in relation to portfolio risk management as well 

as for firms in financial operations.  Investors worldwide are confronted with different 

types of risks, which means that they require different rates of returns to provide funds 

for these risks.  These rates of returns can be looked upon as the opportunity costs to the 

investor if he/she decides to invest his resources elsewhere with the same level of risk.  

This means that an increase in the market risk for firms will  warrant higher returns for 

investors to hold shares of the firm.  This effect of exchange rate variability may 

increase or decrease the cost of capital leading to a fall or rise in investment respectively 

for a given schedule of investments.   

 

6.3 GENERALIZABILITY OF RESULTS 

The primary purpose of this thesis was to determine whether there are differences in 

exposure levels of stock returns to exchange rate volatility between the firms of the 

small, mid and large cap companies of the OMX.  In determining this, we obtained the 

exposures of the firms and conducted a one-way ANOVA test for the three segments.  

The results obtained did not give enough evidence to conclude that this difference 

exists.  Though conducted on a very small sample in terms of size and volume with 

respect to other stock markets, the results can be said, with some degree of certainty to 

hold true in other developed financial markets.  With increased integration financial 

liberalization and the opening of national boundaries, most country or regional specific 

risk have been minimized, opening the way for real time information and investment 

decisions.   

Though these results can be said to be generally applicable to other markets, their 

applicability may be limited to the stock markets of the developed world.  Regional 

developmental inbalances, political instability, legal and economic differences may 

hinder their applicability in the less developed and emerging markets.  This may be due 

to deficiencies in information technology which is a vital tool for stock market 

integration.   

 

 

6.4 RECOMMENDATIONS  

This study is particularly useful for policy makers for policy formulations pertaining to 

foreign investments.  A decline in the stock prices will limit the stock selection 

available to foreign investors who may in turn, rather than try to diversify their 

shareholdings within the same market, decide to abandon the entire market and invest 

elsewhere where there is wider variety.  Policy makers around the OMX should take 
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this into account and try to make available attractive hedging alternatives like higher 

interest rates on gilts and other fixed interest securities in times of plummeting stock 

prices.  This helps keep foreign investors within the market until a time when the 

returns may start soaring and investors gain confidence in the stock market again. 

 

As stocks are often used as collateral for loans from financial institutions, their volatility 

and exchange rate variations should be of interest to lending institutions and their policy 

setters.  Prudential controls and a decrease in the external debt maybe some of the 

methods that the government and financial intermediaries can use to sail through such 

periods of plummeting stock prices which are usually associated with low exchange 

rates.  The opposite is also recommended during periods of soaring stock prices. 

 

6.5 FURTHER RESEARCH 

We have studied the relationship between company returns and their capitalization 

classification in the OMX Stockholm stock exchange market.  In so doing and based on 

the criteria we set, 67 companies divided into the large, mid and small capitalization 

segments were examined.  Our study did not include the hedging activities which may 

affect the company‟s exposure to currency risk.  As a consequence, we have not been 

able to conclude or propose which companies should or should not hedge their 

exchange risk.  A conclusion as such requires a thorough examination of all the 

parameters playing to influence the exposure of the companies, which was out of the 

scope of this study.  Future studies should try to incorporate all these parameters in 

order to distinguish the type of companies that will benefit from hedging and those that 

will not.  Also, breaking down such studies into time periods characterized by particular 

events like the Asian financial crisis, the events of 9/11 and the recent credit crunch will 

add more knowledge to decision makers in the foreign exchange field. 

As we mentioned earlier, almost all existing research on exchange rate and returns have 

been done on the very large stock markets like the NYSE and FTSE.  Though markets 

are becoming more integrated and homogeneous due to information technology, there 

are still specific characteristics that are distinct to certain markets due to their 

demographic, geographic and political situations.  Thus, isolating and studying these 

markets like that of the Nordic region with its partial or non adherence to the Euro will 

add more to the existing knowledge.   

Secondly, studying the impact of exchange rate variability on the general market is a bit 

too wide and may not fit all industries in the market as particular industries have 

peculiar characteristics that make them react differently to different market situations.  

Also, public policy may have a role to play in influencing the returns of companies in 

some sectors.  This is evident in countries where tobacco and alcohol laws are very stiff, 

with punitive rules like high taxes and other charges which may negatively impact their 

returns.  On the other hand, other protected companies may enjoy higher returns as they 

operate in a more relaxed legal atmosphere.  Thus, pin pointing these sectors and doing 

a comprehensive study on the volatility of their stocks to exchange rate variability will 

be of more help to managers of these companies.   

This study has dwelt on the macroeconomic determinants of company stock returns of 

companies with emphasis on the variability of exchange rates.  As mentioned at the 
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beginning of the study, there are many of these determinants which are subjective like 

political risk, natural occurrences etc that cannot be given a numerical value.  Further 

research should be conducted focusing on these determinants and their role in 

influencing company returns.   

Thirdly, though the USD and the Euro were used with the backing that they are the 

world‟s most widely used currencies, there are other currencies like the Chinese Yuan 

and Japanese Yen which are fast gaining grounds in the world financial market.  A 

basket of these currencies can significantly influence the returns of stocks in the OMX 

Stockholm stock exchange especially as trade between this region and China is on the 

rise.  Thus, using these currencies in future studies, particularly drawing lessons from 

the stock reaction in the era of the Asian financial crisis will add more knowledge to the 

decision makers of these multinationals.   
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APPENDICES 
 

APPENDIX I. LIST OF COMPANIES UNDER STUDY. 

N

No Name 

Curre

ncy 

Excha

nge 

Capitalisa

tion Sector 

Short 

Name ISIN 

1 Electrolux. AB ser. B SEK STO LARGE 

Consumer 

Discretionary ELUX B 

SE000010

3814 

2 Swedish Match AB SEK STO LARGE Consumer Staples SWMA 

SE000031

0336 

3 Elekta AB ser. B SEK STO LARGE Health Care EKTA B 

SE000016

3628 

4 Getinge AB ser. B SEK STO LARGE Health Care GETI B 

SE000020

2624 

5 Meda AB ser. A SEK STO LARGE Health Care 

MEDA 

A 

SE000022

1723 

6 

ASSA ABLOY AB 

ser. B SEK STO LARGE Industrials ASSA B 

SE000025

5648 

7 

Atlas Copco AB ser. 

B SEK STO LARGE Industrials ATCO B 

SE000012

2467 

8 Hexagon AB ser. B SEK STO LARGE Industrials HEXA B 

SE000010

3699 

9 NCC AB ser. B SEK STO LARGE Industrials NCC B 

SE000011

7970 

10 Sandvik AB SEK STO LARGE Industrials SAND 

SE000066

7891 

11 SCANIA AB ser. B SEK STO LARGE Industrials SCV B 

SE000030

8280 

12 Seco Tools AB ser. B SEK STO LARGE Industrials SECO B 

SE000011

8838 

13 Securitas AB ser. B SEK STO LARGE Industrials SECU B 

SE000016

3594 

14 Skanska AB ser. B SEK STO LARGE Industrials SKA B 

SE000011

3250 

15 SKF. AB ser. B SEK STO LARGE Industrials SKF B 

SE000010

8227 

16 Trelleborg AB ser. B SEK STO LARGE Industrials TREL B 

SE000011

4837 

17 Volvo. AB ser. B SEK STO LARGE Industrials VOLV B 

SE000011

5446 

18 

Ericsson. Telefonab. 

L M ser. B SEK STO LARGE 

Information 

Technology ERIC B 

SE000010

8656 

19 Holmen AB ser. B SEK STO LARGE Materials 

HOLM 

B 

SE000010

9290 

20 SSAB AB ser. B SEK STO LARGE Materials SSAB B 

SE000012

0669 

21 Tele2 AB ser. B SEK STO LARGE 

Telecommunication 

Services TEL2 B 

SE000031

4312 

22 Betsson AB ser. B SEK STO MID 

Consumer 

Discretionary BETS B 

SE000010

2378 

23 JM AB SEK STO MID 

Consumer 

Discretionary JM 

SE000080

6994 

24 SkiStar AB ser. B SEK STO MID 

Consumer 

Discretionary SKIS B 

SE000024

1614 

25 Active Biotech AB SEK STO MID Health Care ACTI 

SE000113

7985 
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26 

BandB TOOLS AB 

ser. B SEK STO MID Industrials BBTO B 

SE000010

1362 

27 

Beijer AB. G and L 

ser. B SEK STO MID Industrials BEIJ B 

SE000011

2906 

28 

Beijer Alma AB ser. 

B SEK STO MID Industrials BEIA B 

SE000019

0134 

29 Cardo AB SEK STO MID Industrials CARD 

SE000026

2982 

30 Gunnebo AB SEK STO MID Industrials GUNN 

SE000019

5570 

31 Haldex AB SEK STO MID Industrials HLDX 

SE000010

5199 

32 Peab AB ser. B SEK STO MID Industrials PEAB B 

SE000010

6205 

33 SAS AB SEK STO MID Industrials SAS 

SE000080

5574 

34 

VBG GROUP AB 

ser. B SEK STO MID Industrials VBG B 

SE000011

5107 

35 Höganäs AB ser. B SEK STO MID Materials HOGA B 

SE000023

2175 

36 Bilia AB ser. A SEK STO SMALL 

Consumer 

Discretionary BILI A 

SE000010

2295 

37 

Borås Wäfveri AB 

ser. B SEK STO SMALL 

Consumer 

Discretionary 

WAFV 

B 

SE000010

1891 

38 Elanders AB ser. B SEK STO SMALL 

Consumer 

Discretionary ELAN B 

SE000011

9299 

39 

Fenix Outdoor AB 

ser. B SEK STO SMALL 

Consumer 

Discretionary FIX B 

SE000010

4788 

40 

Concordia Maritime 

AB ser. B SEK STO SMALL Energy CCOR B 

SE000010

2824 

41 BioPhausia AB SEK STO SMALL Health Care BIOP 

SE000104

8984 

42 Elos AB ser. B SEK STO SMALL Health Care ELOS B 

SE000012

0776 

43 Medivir AB ser. B SEK STO SMALL Health Care MVIR B 

SE000027

3294 

44 Ortivus AB ser. B SEK STO SMALL Health Care ORTI B 

SE000012

3085 

45 Oxigene. Inc. SEK STO SMALL Health Care OXGN 

US691828

1071 

46 Bong Ljungdahl AB SEK STO SMALL Industrials BONG 

SE000039

6061 

47 Consilium AB ser. B SEK STO SMALL Industrials CONS B 

SE000023

6382 

48 Duroc AB ser. B SEK STO SMALL Industrials DURC B 

SE000033

1266 

49 Geveko. AB ser. B SEK STO SMALL Industrials GVKO B 

SE000010

5264 

50 Intellecta AB ser. B SEK STO SMALL Industrials ICTA B 

SE000013

5287 

51 

Midway Holding AB 

ser. A SEK STO SMALL Industrials 

MIDW 

A 

SE000012

2657 

52 

Midway Holding AB 

ser. B SEK STO SMALL Industrials MIDW B 

SE000012

2673 

53 

OEM International 

AB ser. B SEK STO SMALL Industrials OEM B 

SE000011

0116 

54 

Rederi AB 

Transatlantic ser. B SEK STO SMALL Industrials RABT B 

SE000014

3521 



76 

 

55 SinterCast AB SEK STO SMALL Industrials SINT 

SE000095

0982 

56 Tricorona AB SEK STO SMALL Industrials TRIC 

SE000149

3693 

57 

XANO Industri AB 

ser. B SEK STO SMALL Industrials XANO B 

SE000011

9224 

58 Acando AB ser. B SEK STO SMALL 

Information 

Technology ACAN B 

SE000010

5116 

59 DORO AB SEK STO SMALL 

Information 

Technology DORO 

SE000021

5493 

60 

ElektronikGruppen 

BK AB ser. B SEK STO SMALL 

Information 

Technology ELGR B 

SE000010

1669 

61 Enea AB SEK STO SMALL 

Information 

Technology ENEA 

SE000051

4374 

62 Mobyson AB SEK STO SMALL 

Information 

Technology MOBY 

SE000115

9344 

63 Modul 1 Data AB SEK STO SMALL 

Information 

Technology MOD1 

SE000034

5902 

64 Nolato AB ser. B SEK STO SMALL 

Information 

Technology NOLA B 

SE000010

9811 

65 Pricer AB ser. B SEK STO SMALL 

Information 

Technology PRIC B 

SE000023

3934 

66 

Bergs Timber AB ser. 

B SEK STO SMALL Materials BRG B 

SE000010

1297 

67 Rottneros AB SEK STO SMALL Materials RROS 

SE000011

2252 

 

 

APPENDIX II. EURO EXCHANGE WEIGHTS FOR THE 11 EURO 

MEMBER COUNTRIES. 

 

Country Weight on a scale of 100 

Deutshemark 34,66 

French Franc 17,83 

Italian Lira 14,34 

Dutch Guilder 9,19 

Belgian Franc 7,39 

Spanish Peseta 4,95 

Irish Pound 3,75 

Finnish Markka 3,27 

Austrial Shilling 2,91 

Portoguese Escuado 1,08 

Luxemburg Franc 0,63 

TOTAL 100 
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APPENDIX III. CONSTRUCTED INDEX FOR THE SEK/EURO 

EXCHANGE RATES FOR JANUARY 1997 TO DECEMBER 1998. 

DATE 

SEK/EURO 

EXCHANGE 

RATE 

1997-01-01 8,55 

1997-02-01 8,6 

1997-03-01 8,77 

1997-04-01 8,84 

1997-05-01 8,84 

1997-06-01 8,71 

1997-07-01 8,55 

1997-08-01 8,55 

1997-09-01 8,41 

1997-10-01 8,58 

1997-11-01 8,71 

1997-12-01 8,7 

1998-01-01 8,76 

1998-02-01 8,74 

1998-03-01 8,57 

1998-04-01 8,53 

1998-05-01 8,64 

1998-06-01 8,72 

1998-07-01 8,8 

1998-08-01 9,03 

1998-09-01 9,24 

1998-10-01 9,31 

1998-11-01 9,39 

1998-12-01 9,47 
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APPENDIX IV. SUMMARY OF REGRESSION RESULTS. 

      

UNSTANDARDISED BETA COEFFICIENTS 

AND INTERCEPT 

PERSSON CORRELATION WITH 

COMPANY RETURNS MODEL SUMMARY 

COMPANY SECTOR CAP 

CONST

ANT 

SEK/US

D 

SEK/EUR

O 

OIL 

PRICES GDP 

INDEX 

RET. 

SEK/US

D 

SEK/EU

RO 

OIL 

PRICES GDP 

INDEX 

RET. R 

R 

Squar

e 

Adjuste

d R 

Square 

Std. 

Error 

of the 

Estim

ate 

ELECTROLUX 

Consumer 

Discretionary LARGE 
-0,167 0,002 0,017 0,000 -0,001 0,009 0,020 0,029 -0,063 -0,098 0,565 0,572a 0,328 0,305 0,088 

SWEDISHMAT

CHES 

Consumer 

Staples LARGE 
-0,044 0,000 0,007 0,000 -0,001 0,000 -0,028 0,085 -0,037 -0,082 -0,025 0,122a 0,015 -0,018 0,053 

ELECTA Health care LARGE 0,106 0,000 -0,014 0,000 0,001 0,004 0,014 -0,091 0,083 -0,007 0,193 0,226a 0,051 0,020 0,138 

GETINGE Health care LARGE -0,158 0,010 0,008 0,000 -0,001 0,005 0,147 -0,016 0,004 -0,082 0,408 0,439a 0,192 0,166 0,073 

MEDAA Health care LARGE 0,077 -0,004 -0,006 0,000 0,000 0,005 -0,021 -0,051 0,049 -0,045 0,215 0,231a 0,054 0,022 0,151 

ASSAABLOY Industrials LARGE -0,073 -0,002 0,013 0,000 -0,001 0,010 0,020 -0,010 -0,012 -0,059 0,671 0,694a 0,481 0,464 0,069 

ATLASCOPCO Industrials LARGE -0,134 0,001 0,013 0,000 0,000 0,010 -0,026 0,030 -0,156 -0,133 0,681 0,678a 0,460 0,442 0,072 

HEXAGON Industrials LARGE -0,331 0,018 0,017 0,000 0,001 0,009 0,202 -0,022 0,051 -0,004 0,527 0,577a 0,332 0,310 0,091 

NCC Industrials LARGE -0,110 0,003 0,008 0,000 0,002 0,009 0,045 -0,024 -0,015 0,017 0,505 0,514a 0,264 0,240 0,093 

SANDVIK Industrials LARGE -0,106 0,004 0,007 0,000 0,002 0,009 0,070 -0,036 -0,034 0,000 0,650 0,658a 0,433 0,414 0,067 

SCANIA Industrials LARGE -0,061 -0,003 0,009 0,000 0,000 0,010 -0,015 -0,011 -0,065 -0,074 0,618 0,620a 0,385 0,364 0,084 

SECOT Industrials LARGE -0,090 0,008 0,003 0,000 0,001 0,005 0,147 -0,046 -0,049 0,006 0,490 0,510a 0,260 0,235 0,062 

SECURITAS Industrials LARGE 0,080 -0,002 -0,004 0,000 -0,002 0,007 -0,011 -0,049 -0,137 -0,135 0,515 0,529a 0,279 0,255 0,077 

SKANSKA Industrials LARGE -0,025 0,000 0,002 0,000 0,000 0,009 0,019 -0,055 -0,030 -0,085 0,613 0,615a 0,378 0,357 0,075 

SKF Industrials LARGE -0,148 0,005 0,012 0,000 -0,001 0,009 0,060 -0,003 -0,037 -0,116 0,576 0,585a 0,342 0,320 0,080 

TRELLEBORG Industrials LARGE -0,223 0,015 0,008 0,000 0,001 0,013 0,128 -0,051 -0,006 -0,035 0,539 0,554a 0,307 0,284 0,131 
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VOLVO 'B' Industrials LARGE -0,138 0,005 0,010 0,000 0,000 0,010 0,074 -0,022 -0,060 -0,084 0,679 0,684a 0,468 0,450 0,072 

ERICSSON Infotech LARGE 0,349 -0,012 -0,025 0,000 -0,001 0,019 -0,052 -0,128 -0,110 -0,109 0,750 0,759a 0,576 0,562 0,111 

HOLMEN Materials LARGE -0,062 0,003 0,004 0,000 0,000 0,008 0,045 -0,036 -0,054 -0,082 0,542 0,544a 0,296 0,273 0,083 

SSAB Materials LARGE -0,051 0,002 0,002 0,000 -0,002 0,009 0,038 -0,061 0,015 -0,128 0,571 0,582a 0,338 0,316 0,082 

TELE2 Telecom LARGE 0,098 -0,005 -0,003 0,000 -0,002 0,012 -0,03 -0,052 -0,133 -0,138 0,660 0,668a 0,446 0,428 0,094 

BETSSON 

Consumer 

Discretionary MID 
-0,312 0,009 0,028 0,000 0,002 0,012 0,053 0,022 -0,022 0,008 0,349 0,361a 0,130 0,101 0,203 

JM 

Consumer 

Discretionary MID 
0,098 -0,005 -0,003 0,000 -0,002 0,012 0,077 0,066 -0,011 0,036 0,361 0,668a 0,446 0,428 0,094 

SKISTA 

Consumer 

Discretionary MID 
-0,063 0,002 0,006 0,000 0,003 0,003 0,045 0,004 -0,005 0,123 0,231 0,280a 0,079 0,048 0,072 

ACTIVE B Health care MID -0,168 0,011 0,007 0,000 0,005 0,014 0,101 -0,047 -0,035 0,062 0,513 0,532a 0,284 0,260 0,146 

B and B Industrials MID 0,069 0,008 -0,016 0,000 0,001 0,009 0,119 -0,145 -0,002 -0,011 0,506 0,526a 0,276 0,252 0,097 

BEIJER Industrials MID -0,125 0,006 0,007 0,000 0,000 0,008 0,069 -0,032 0,015 -0,043 0,456 0,465a 0,216 0,190 0,100 

CARDO Industrials MID -0,208 0,007 0,016 0,000 -0,003 0,005 0,079 0,043 -0,010 -0,157 0,393 0,429a 0,184 0,157 0,078 

G 6 L BEIJER Industrials MID -0,190 0,005 0,017 0,000 0,001 0,004 0,115 -0,090 -0,131 0,031 0,583 0,395a 0,156 0,128 0,067 

GUNNEBO Industrials MID 0,023 0,008 -0,007 0,000 0,002 0,010 0,090 -0,047 -0,083 -0,034 0,571 0,602a 0,362 0,341 0,087 

HALDEX Industrials MID -0,082 0,007 0,003 0,000 0,001 0,010 0,147 -0,038 -0,028 0,013 0,489 0,576a 0,332 0,310 0,095 

PEAB Industrials MID -0,116 0,006 0,008 0,000 0,000 0,006 0,070 -0,012 -0,020 -0,021 0,398 0,405a 0,164 0,136 0,096 

SAS Industrials MID 0,206 -0,007 -0,016 0,000 0,000 0,009 -0,039 -0,096 -0,052 -0,057 0,438 0,446a 0,199 0,173 0,117 

VBG Industrials MID 0,206 -0,007 -0,016 0,000 0,000 0,009 -0,039 -0,096 -0,052 -0,057 0,438 0,446a 0,199 0,173 0,117 

HOGANAS Materials MID -0,154 0,011 0,006 0,000 0,001 0,007 -0,030 -0,052 -0,133 -0,138 0,660 0,511a 0,261 0,237 0,081 

BILIA 

Consumer 

Discretionary SMALL 
-0,214 0,017 0,009 0,000 0,003 0,009 0,181 -0,028 -0,079 0,050 0,482 0,519a 0,270 0,245 0,105 

BORAS W 

Consumer 

Discretionary SMALL 
-0,342 0,013 0,025 0,000 0,001 0,003 0,129 0,086 -0,058 0,018 0,170 0,246a 0,060 0,029 0,109 



80 

 

ELANDERS 

Consumer 

Discretionary SMALL 
-0,129 0,012 0,005 0,000 0,004 0,012 0,113 -0,040 -0,091 0,064 0,483 0,506a 0,256 0,231 0,136 

FENIX OUT 

Consumer 

Discretionary SMALL 
-0,103 0,002 0,009 0,000 0,001 0,004 0,032 0,010 0,038 -0,003 0,326 0,343a 0,118 0,088 0,074 

GEVEKO 

Consumer 

Discretionary SMALL 
0,137 -0,007 -0,006 0,000 -0,002 0,008 -0,074 -0,058 -0,184 -0,158 0,665 0,686a 0,470 0,452 0,063 

CONCORDIA 

M Energy SMALL 
0,327 -0,010 -0,026 0,000 0,001 0,007 -0,002 0,047 0,029 0,064 0,302 0,413a 0,171 0,143 0,112 

BIOPHAUSIA Health care SMALL -0,526 0,012 0,045 0,000 0,007 0,013 0,046 0,037 -0,018 0,058 0,238 0,265a 0,070 0,039 0,324 

ELOS Health care SMALL -0,303 0,003 0,027 0,000 0,004 0,007 0,033 0,064 0,036 0,090 0,378 0,428a 0,183 0,156 0,103 

MEDIVIR Health care SMALL -0,708 0,028 0,050 0,000 0,001 0,012 0,189 0,077 -0,032 -0,025 0,465 0,521a 0,272 0,247 0,144 

ORTIVUS Health care SMALL -0,294 0,010 0,022 0,000 0,000 0,010 0,082 0,030 -0,085 -0,059 0,468 0,481a 0,231 0,205 0,129 

OXIGENE Health care SMALL 0,000 0,027 -0,021 0,000 0,000 0,011 0,136 -0,083 -0,052 -0,018 0,292 0,322a 0,103 0,073 0,251 

BONG LJ Industrials SMALL -0,149 0,006 0,012 0,000 0,001 0,007 0,065 0,016 -0,088 -0,012 0,395 0,405a 0,164 0,136 0,105 

CONSILIUM B Industrials SMALL -0,176 0,000 0,017 0,000 0,003 0,005 -0,061 -0,132 -0,051 -0,012 0,389 0,337a 0,114 0,084 0,090 

DUROC Industrials SMALL -0,121 0,000 0,013 0,000 0,002 0,009 0,002 0,012 -0,050 0,011 0,388 0,395a 0,156 0,128 0,135 

INTELLECTA Industrials SMALL -0,155 -0,006 0,020 0,000 -0,002 0,006 -0,075 0,075 -0,007 -0,136 0,359 0,396a 0,157 0,129 0,096 

MIDWAY 1 Industrials SMALL -0,266 0,009 0,021 0,000 0,004 0,003 0,084 0,051 -0,011 0,106 0,141 0,216a 0,047 0,015 0,130 

MIDWAY 2 Industrials SMALL -0,210 0,004 0,018 0,000 0,004 0,006 0,059 0,045 -0,007 0,146 0,384 0,444a 0,197 0,170 0,082 

OEM INT Industrials SMALL -0,087 0,001 0,008 0,000 0,003 0,005 0,031 0,002 -0,011 0,085 0,346 0,372a 0,138 0,109 0,077 

REDERI AB Industrials SMALL 0,017 0,004 -0,009 0,000 0,000 0,005 0,073 -0,120 0,092 -0,067 0,359 0,393a 0,154 0,126 0,080 

SINTERCAST Industrials SMALL -0,294 0,008 0,022 0,000 0,005 0,003 0,060 0,039 0,034 0,100 0,121 0,194a 0,038 0,006 0,155 

TRICORONA Industrials SMALL -0,305 0,000 0,021 0,000 0,010 0,015 0,023 -0,026 0,111 0,128 0,398 0,466a 0,217 0,191 0,193 

XANO Industrials SMALL 0,150 -0,004 -0,010 0,000 0,004 0,005 -0,017 -0,059 -0,083 0,113 0,296 0,337a 0,114 0,084 0,112 

ACANDO Infotech SMALL 0,049 0,000 -0,012 0,000 0,000 0,015 0,031 -0,118 0,041 -0,076 0,604 0,616a 0,379 0,359 0,127 



81 

 

DORO Infotech SMALL 0,016 -0,009 0,009 0,000 0,002 0,010 -0,052 0,011 -0,098 -0,008 0,378 0,390a 0,152 0,124 0,162 

ELEKTRONIK Infotech SMALL 0,475 -0,007 -0,040 0,000 0,005 0,010 -0,008 -0,180 -0,190 0,090 0,532 0,591a 0,349 0,328 0,104 

ENEA Infotech SMALL 0,367 0,017 -0,040 0,000 0,000 0,007 0,093 -0,086 -0,152 -0,005 0,204 0,270a 0,073 0,042 0,247 

MOBYSON Infotech SMALL 0,647 -0,004 -0,067 0,000 0,007 0,012 0,026 -0,173 -0,067 0,075 0,347 0,394a 0,156 0,127 0,223 

MODULE 1 Infotech SMALL 0,064 0,002 -0,009 0,000 0,005 0,015 0,047 -0,080 -0,086 0,062 0,547 0,562a 0,315 0,293 0,148 

NOLATO Infotech SMALL -0,008 -0,006 0,006 0,000 0,001 0,012 -0,035 -0,021 -0,085 -0,027 0,610 0,615a 0,378 0,357 0,103 

PRICER Infotech SMALL -0,365 -0,005 0,035 0,000 0,004 0,011 -0,016 0,030 0,047 0,028 0,241 0,269a 0,072 0,041 0,261 

BERG'S T Materials SMALL 0,137 0,011 -0,026 0,000 0,003 0,004 0,146 -0,184 0,066 0,074 0,248 0,336a 0,113 0,083 0,108 

ROTTNEROS Materials SMALL -0,216 0,000 0,023 0,000 0,003 0,009 0,003 0,063 -0,080 0,062 0,472 0,498a 0,248 0,223 0,100 

 


