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Problem statement Risk premium value is of great interest to the financial world, since this 

value represents the extra return that investors receive considering the 

risk from investing in financial markets. The fluctuations in stock markets 

are believed to be influenced by changes in macroeconomic variables.  

Purpose The purpose of this paper is to analyze the effect of macroeconomic 

variables on and their relation to market risk premium in Canada, Sweden 

and Germany in the years 1992 – 2007.  

Method Multiple Regression Analysis, Ordinary Least squares (OLS) 

Result Forecasted Growth in real GDP is the only macroeconomic variable 

which has significant relation with market risk premium. The effect of 

money supply was found to be insignificant. Net lending and net 

borrowing had significant negative effect on market risk premium in 

Canada, whereas in Germany and Sweden the relationship was not 

significant. 
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1. INTRODUCTION 

 1.1 Problem Statement  

Stock market is one of the most important areas of economy. Through engagement in stock markets 

companies get access to capital, whereas investors acquire a share of ownership in the companies 

and the prospects of gains based on the companies’ future performance. The growth of stock market 

in the recent decades has made it particularly attractive for investors. Giving the opportunity of 

higher profit compared to other forms of investment, such as bank deposits or government bonds, 

stock market, however, entails various degrees of risk. The reward for the risk is market premium – 

the value which represents the extra return that investors receive considering the risk from investing 

in financial markets. The fluctuations in stock markets are believed to be influenced by changes in 

macroeconomic variables. The relationship between macroeconomic variables and stock returns has 

been investigated by researchers and investors for a long time. In this thesis we analyze and 

compare the effect of macroeconomic variables on market risk premium. Additionally, the currency 

exchange rates and their effect on risk premium obtained from international investment are 

discussed. The analysis is based on the indicators of three countries – Sweden, Germany and 

Canada for the period from 1992 to 2007. The choice of the countries was conditioned by the fact 

that these economies are stable and advanced. The period was chosen in a way that it would not 

cover the world financial crisis that started in 2008, since the changes happening in that period are 

too complex to be analyzed within this paper.   

 1.2 Purpose 

The purpose of this paper is to analyze the effects of macroeconomic variables on and their relation 

to market risk premium. The attempt is made to investigate to what extent each variable can explain 

the changes in risk premium.  

1.3 Target Group 

This research can be beneficial to investors of Sweden, Germany and Canada, investment banks and 

financial groups. 
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1.4 Assumptions 

The analyses in this paper are based on the following assumptions: 

 The economies are open.  

 Each investment period is one year, starting on the first trading day of each year and 

finishing on the first trading day of next year. 

1.5 Literature Overview 

This paper contains a short overview on the literature that has been identified as potentially 

interesting for being used in writing the thesis on the topic defined above.  

The choice of the macroeconomic variables was not sporadic. It was motivated by number of 

articles that have investigated the matter and obtained worldwide recognition. Roll, Ross and Chen 

(1986) investigated macroeconomic influences on stock price (as well as risk premium) and proved 

that GDP and inflation do influence risk premium. Arnott (2002) in his research about historical risk 

premium in USA pointed out that following macroeconomics factors as inflation and GDP growth 

have had big influence on risk premium value in USA during 1802-2002.Lettau, Ludvigson and 

Wachter (2006) used the term “macroeconomic risk”, which is volatility of the aggregate economy, 

in their research about risk premium. They pointed out that changes in GDP were the most 

important factor in economic changes, which in its turn influenced risk premium. Neely and others 

(2011) found also that inflation rate has strong correlation with changes in risk premium.  

According to Kizys (2007) long term government bonds can explain perception of investors about 

inflation much clearer than short term interest rate and also inflation is more influential in long 

investment horizons than the short one. A study of macroeconomic influences on US and Japanese 

stock returns showed a positive relation with industrial production and a negative relation with 

inflation and interest rate. However, Japanese stocks were negatively related to the money supply, 

while US stocks had no significant relation (Macmillan, 2007). Maskay and Chapman (2007) 

obtained results supporting hypotheses about money supply effect on risk premium and stock 

returns. The findings of the research reveal that most of macroeconomic variables can be used to 

explain the short term stock returns. However, industrial production remains the only variable 

which explains the stock return for even longer periods. (Chou et al, 2007) 
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2. BACKGROUND 

2.1 Countries overview 

Germany is the largest economy of the continental Europe and the fifth largest economy in the 

world. In 1990 the East and West Germany united, and since then the effort has been continuously 

made to bring up the economy of the Eastern regions to the level of the Western ones. Germany was 

among the founders of European Union. In 1999 it was one of the eleven EU countries that adopted 

the euro currency. The country is a leading exporter of machinery, vehicles and household 

equipment. In 2010 it was ranked 32
nd

 with a GDP per capita of 35,900$. Over 70% of GDP 

composition is generated by services sector. (CIA, 2011) 

Sweden joined the European Union in 1995 and turned down the adoption of Euro currency system 

through referendum in 2003. Swedish economy is largely dependent on foreign trade. Privately own 

firms produce 90% of industrial output of the country. 50% of the output is generated by 

engineering industry, which also accounts for 50% of export. The country benefits from skilled 

labor force. In 2010 Sweden’s GDP per capita was equal to 39,000$. GDP composition by sector is 

72% services and 26% industry. (CIA, 2011) 

Canada is rich in natural resources, and it is the largest supplier of energy (oil, gas and electric 

power) in the world. Canadian economy is closely connected to the USA. United States is Canada’s 

biggest trade partner which accounts for nearly 75% of country’s export. Ample natural resource, 

skilled labor and modern capital plant provided a stable economic growth from 1993 to 2007. The 

calculated GDP per capita amounted to 39,600$ in 2010. 78% of GDP is generated by service 

sector, whereas 20% - by industry. (CIA, 2011) 

2.2 Economic Indicators 

In order to get a deeper insight into economic background of these countries within the period under 

study, the dynamics of economic indicators need to be presented and discussed. 

As shown in Figure 1, all the three countries followed a GDP growth rate of 1-4 % per year during 

the whole period, with the exception of Sweden which had a negative growth for the years 1992 and 

1993.  
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Figure 1 GDP Growth Rate in Sweden, Germany and Canada 

Source: OECD, 2011 

As numbers in Figure 2 demonstrate, inflation appears to have had a decreasing rate for both 

Sweden and Germany, starting at 4 and 5% respectively in the beginning of the period and 

declining to almost 2% by the end of the period. As for Canada, inflation was fluctuating through 

the whole period starting at 1.5% followed by a year of almost no inflation in 1994 and reaching its 

highest level of 2.5% during 2000-2003 and settling at 2.15% at the end.   

 

Figure 2. Inflation Rates in Sweden, Germany and Canada 

Source: OECD, 2011 

-5

0

5

10

15

%
 G

ro
w

th
  

GDP Growth Rate

Canada GDP

Germany GDP

Sweden GDP

0

2

4

6

8

10

12

%
 C

h
a

n
g

e

Inflation Rates

Canada

Germany

Sweden



The Effect of Macroeconomic Variables on Market Risk Premium 

 

 

5 

 

Figure 3 illustrates the primary net lending/net borrowing of the three countries. Germany and 

Sweden started the period with net borrowing that equaled to more than 100 Billion in their national 

currency, which corresponded to around 8-9 % of their GDP. By 1997, the value of primary net 

lending/net borrowing was almost zero and in 2007 the two countries had a net lending of 100 

Billion and 65 Billion respectively in their national currency which was around 2-3% of their GDP. 

Canada on the other hand, began the period with a net borrowing of 26.5 Billion (national currency) 

or almost 4 % of its GDP and reached a net lending of 60 Billion or 6% of its GDP by 2000. In 

2007, the net lending of the country amounted to 33 Billion in its national currency which equaled 

to 2 % of its GDP.  

 

Figure 3. Primary Net Lending/Net Borrowing in Sweden, Germany and Canada 

Source: IMF, 2011 

Due to unavailability of actual amount of broad money for this period, we used a data series which 

explains the changes in money supply through base year method. This series takes 2005 as the base 

year with the level of money equal to 100 and describes the changes accordingly.  

As can be seen in Figure 4, the growth of money followed a positive path in the three countries and 

with nearly the same pace. Germany however, had a faster growth within the years 1997-1999, and 

Sweden growth rate increased after 2005. As for Canada, the growth rate was stable through the 

whole period. The overall growth rates for the three countries indicate that by 2007 the volume of 

money was more than double of its volume in 1992.  
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Figure 4. Broad Money (M3) for Sweden, Germany and Canada 

Source: OECD, 2011 
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3. THEORETICAL FRAMEWORK 

3.1 Security Market Line (SML) 

The SML explains the reward-to-risk ratio for each security compared to overall market. Therefore, 

the expected rate of return of individual assets        is equivalent to risk free interest rate (r) plus 

the risk premium multiplied by   , where    represents asset’s sensitivity to market’s movements. 

(Levy, 2005, p.303) 

                                       

The reward-to-risk ratio is known as market risk premium (equity premium) and can be defined as:  

 

                            

 

In order to obtain the market risk premium as an endogenous variable, we can rewrite equation (1) 

as: 

                    
     

  
 

 

  
               

 According to equation (2), and since we assume that our indexes represent the market portfolios, so 

  is equal to one.  Risk premium is endogenous conducted by changes in stock returns and risk free 

interest rate as exogenous variables. Stock returns and interest rate are considered as two 

endogenous variables which are affected by other macroeconomic variables such as GDP, money 

supply, inflation and government primary net lending and net borrowing as exogenous variable. Our 

approach is similar to the Arbitrage Pricing Theory (APT) proposed by Ross (1976).  The aim of 

this chapter is to analyze the character of these influences and hence their effects on risk premium. 

3.2 Real GDP  

 Investment Saving/Liquidity preference Money supply (IS/LM) equilibrium shows that a growth in 

output increases the demand for money, which can lead to higher interest rate provided that money 

supply is not changed. The high interest rate results in lower risk premium. On the other hand, if the 

extra demand for money is met through monetary expansion policy, this will result in unchanged 

interest rate, continuous growth of output. (Blanchard, 2009, p.113)    
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The growth in real GDP reflects increase in output, which drives up domestic consumption.  

Increased consumption leads to rise in firms’ production to meet the new demand, which results in 

higher profit for the firms. This effect should be realized in higher stock prices, higher dividend 

payments, higher investors’ confidence and higher demand for stocks. Empirical results of this fact 

are presented in MSCI research on GDP growth and stock market returns for developed economies. 

In short, an overall positive link between the Real GDP growth and market premium can be 

expected, but the extent of the effect can be diluted by other factors (MSCI, 2010).  

3.3 Inflation  

Luintel and Paudyal (2005) in their paper about whether common stocks are a hedge against 

Inflation, mention that the effect is dependent on the time period under analysis. They point out that 

stock returns have shown a negative relation upon announcement of inflation, but the influence on 

long horizon has been positive and significant. The long run effect is supported by Fisher effect or 

Fisher hypothesis, which proposes that, inflation growth in long run results in a one-for-one 

increase in nominal interest rate. This effect is believed to hold on average and has been supported 

by empirical evidence (Blanchard, 2009, p.324). In the short run and Considering the Aggregate 

Supply/Aggregate Demand (AS/AD) curves, we are distinguishing two main sources of inflation, 

namely cost-push and demand-pull factors.  

3.3.1 Cost-Push Inflation 

A sustained growth in price level can lead to decrease in the purchasing power of money which 

results in inflation. Inflationary pressure can be caused by internal and external sources and also 

through supply and demand side of the economy. The inflation that is reflected by increasing the 

money wages rate and money prices of raw materials and components is known as cost-push 

inflation. For instance, a supply shock like higher oil price decreases aggregate supply, increase the 

cost of production, and result in shirking the real GDP. Short run aggregate supply (SAS0) can also 

be illustrated by an inward shift of aggregate supply curve. It is important to be realized most of the 

cases of cost-push come from external economic shocks, for examples exchange rate or high 

unexpected changes in the commodity prices are traded internationally.   
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3.3.2 Demand-Pull Inflation 

When demand–pull inflation occurs, the aggregate demand and real GDP have unsustainable 

growing rate. In short run, inflation starts when aggregate demand for output increases. It can be 

explained by many factors that changing the aggregate demand in the economy, like lowering 

interest rate and taxes, money expansions and increase in government expenditure.  Determination 

of price level and real GDP are in AS/AD equilibrium by shifting aggregate demand curve upwards. 

When firms realize the excess demand in economy, demand running ahead of supply, they raise 

prices in order to achieve higher profit margins. However in this report, by regressing inflation 

against money supply, test results were insignificant. This result shows that inflation changes can be 

a result of both demand push and cost push. They are considered exogenous factors for inflation 

starts in one year business cycle. (Parkin, 2007, p. 300-305). 

3.4 Money Supply  

Money supply is an exogenous variable affecting the interest rate and inflation. This effect, 

however, varies with time in a way that an increase in money supply results in a decrease in 

nominal and real interest rate in the short run, but nominal interest rate increases in the long run and 

real interest rate returns to its previous value and remains unchanged. The effect of monetary 

expansion on inflation is dependent on output growth. If the growth in money supply is more than 

the increase in output, the difference should be the inflation (Blanchard, 2009, p.321).  

3.4.1 Market Expectation 

Olivier Blanchard explains the effect of monetary expansion in stock market from the prospective 

of market’s expectations. He describes that the stock market will not react to an expected 

expansionary policy. This is due to the fact that market has already anticipated the changes of future 

dividends and interest rate. However, an unexpected move in money supply will increase the stock 

prices through a short run decrease of interest rate.   

Furthermore, firms react to this lower discount rate of their future cash flow and increasing income 

by adjusting their financial plans to generate higher sales and higher profits which leads to higher 

dividends. Johnson, Jensen and Conover in their empirical study from 1956-1995, considered index 

monthly returns for twenty developed markets and found that monetary expansion and stock returns 
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had a positive relation for most of the countries. This result supports Blanchard’s theory regarding  

money supply effect on stock returns. (Conover, Jensen, Johnson, 1999) 

3.5 Net Lending/Borrowing and Risk Premium 

The effect of primary net lending and net borrowing is still a subject under study. On the other 

hand, the definition of net lending and borrowing shows that, it’s the main part of government 

deficit. Thus, we assume that primary net lending and borrowing can influence the stock returns in 

the same way that deficit does. Deficit by definition is the difference between government spending 

and taxes. Those are controlled by government and therefore treated as exogenous variables. 

Blanchard and Perotti (2002) in their studies about effects of changes in government spending and 

taxes on real output, investigate the interaction between public deficit and output. Their empirical 

results show that the government spending has a positive relation with output. The raise in 

government spending, considering that government is one of the biggest consumers of goods and 

services, leads to rise in aggregate demand. This results supports Keynesian assumption that in the 

short run, output is demand determined with the given price level. This means that suppliers 

produce whatever is demanded at a given price level (Wyplosz, Burda, 2003, p.237). Dai and 

Philippon (2004) analyzed the effect of budget deficit on interest rate, during the period 1965-2004 

for United States. They concluded that there is a positive relation such that an increase in deficit can 

result in higher interest rate. The data in our study have also shown a positive correlation between 

annual net lending/net borrowing and annual average overnight interest rates.    

Regarding our theoretical analysis, we have managed to show the theoretical effects of 

macroeconomic variables on risk premium. The specified relations are going to be tested in more 

details in next part of our work.  
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4. METHODOLOGY 

In our analysis, we considered several macroeconomic variables including predicted growth in real 

GDP, money supply (M3) and government primary net lending/net borrowing. We used real 

(inflation adjusted) annual values for the mentioned parameters since it gives us better 

understanding of the relationship. In order to exclude inflation effects, we considered real risk 

premium (mathematical representation is provided further). As mentioned previously, we analyzed 

the data from three countries, namely Sweden, Germany and Canada for the time period from 1992 

to 2007. The data series were obtained from OECD, IMF and Deutsche Bundesbank databases. 

Since we did not have a large number of observations to be fitted in the model, we used the 

Ordinary Least Square method (OLS) which requires usage of matrices and vectors for the 

regressions. If we had a larger number of observations we could use more powerful statistical tools 

(i.e. maximum likelihood estimation method).We attempted to implement maximum likelihood 

estimation method for monthly and quarterly data within the same time period 1992 – 2007 and the 

same countries. Nevertheless, we discovered that risk premium became an auto correlated function 

and more advanced mathematical techniques had to be used to investigate it. This result can be 

considered for future research.  

In the end, we obtained the results of the relationship for the three countries, as well 

interdependencies between the macroeconomic variables. Regression analysis was performed with 

R programming language. 

4.1 Data Specifications and Definitions 

In order to support our research, in the following section we briefly define the key factors, 

macroeconomic variables and how they are measured. In our framework the most significant 

indicators or market movers are forecasted growth in real GDP, primary net lending and net 

borrowing and money supply. We have also considered the effect of inflation and risk-free interest 

rate.  

The data for macroeconomic variables can vary from source to source. Depending on the issuing 

authority the numbers can be slightly different. Nevertheless, such fluctuations are not significant 

enough to affect the reliability of our results, since most of the data was retrieved from one source – 

online database of Organization for Economic Co-operation and Development (OECD). The data 
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on net lending/borrowing was obtained from International Monetary Fund (IMF).  Numerical values 

of the used data can be found in Appendices 3 - 7.  

4.1.1 Forecasted Growth in Real GDP  

GDP (Gross Domestic product) is the total market value of all final goods and services produced 

within the country in a given period of time. The GDP adjusted for inflation is known as Real GDP.  

Goetzmann and Watanabe (2007), suggest that equity market consistently relies on the opinion and 

forecasts of public and private sector about the direction of economy. Their analysis of the historical 

data for over 50 years shows that stock returns have positive relation with forecasted growth of real 

GDP. In this paper, we used this fact and tested the relationship between risk premium and 

projected real GDP growth for the three countries. We used OECD historical data for forecasted 

growth of real GDP.   

4.1.2 Inflation 

Inflation rate is the rate at which the price level (average price of the goods) in the economy is 

increasing over time. In our paper we use CPI (Consumer price index) inflation measurement. 

Consumer price index is the fixed-weight price index, which measures price changes of goods and 

services that can be purchased by the ordinary urban consumer. Thus, CPI shows the effect of 

inflation on purchasing power. It is the most widely-used and well-known economic indicator for 

inflation. (Blanchard, 2009, p.635)  

4.1.3 General Primary Net Lending/Borrowing  

Primary net lending/borrowing is viewed as a measurement of government participation in 

economy. It measures the extent to which general government is either putting financial resources at 

the disposal of other sectors in the economy and nonresidents (net lending), or utilizing the financial 

resources generated by other sectors and nonresidents (net borrowing). Primary net 

lending/borrowing is calculated as the government’s total revenue minus total expenditure plus net 

payable interest rate. (IMF) 



The Effect of Macroeconomic Variables on Market Risk Premium 

 

 

13 

 

4.1.4 Money Supply 

Money Supply (M3 or Broad Money) is a monetary aggregate that includes the sum of the currency, 

travelers checks, checkable deposits, liquid assets, money market mutual funds shares, money 

market and saving deposits, and time deposits and often measured in nominal value or per cent of 

GDP (Blanchard, p.636). The real changes compared to the base year (2005) are used in this paper.   

4.1.5 Risk-free Interest Rate  

Interest rate can be measured as nominal or real value. Nominal interest rate in terms of national 

currency shows the cost of borrowing one unit of the currency today which has to be paid in future. 

Real interest rate is the nominal interest rate adjusted for changes in the price level or inflation  

(Blanchard, P.637) 

Risk-free interest rate is the rate of return that can be obtained by investing in financial instruments 

which have minimal likelihood of defaulting. In our case risk free interest rate is defined by the 

annual average overnight rates. These are the rates that a major financial institution charges another 

one for funds available for one-day or overnight.  (OECD) 

4.1.6 Market Premium (Risk Premium) 

The compensation for holding risky assets compared to risk-free assets. In our case it is calculated 

as annual market return minus the annual average overnight interest rates. 

 It was assumed that a domestic investor buys portfolio that resembles index performance, at the 

beginning of January and holds it for one year. The return on such portfolio is considered to be 

market return.  

Three main indexes used for respective financial markets are:  

 DAX  (Germany)  

 OMX NASDAQ Stockholm  (Sweden)  

 TMX  (Canada) 

 Data for the indexes were obtained from Yahoo Finance and OMX official website and the returns 

of indexes are in their respective currency.  
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4.1.7 Exogenous and Endogenous Variables  

Exogenous variable is a variable that is not explained within a model, but rather, is taken as given. 

Endogenous variable depends on other variables in a model and is thus explained within the model.  

It should be noted that exogenous variables are not strictly independent of exogenous variables. 

However, we need them to perceive through the huge complexity of the economy. For that matter 

we need to have arbitrary distinction between exogenous and endogenous variables. (Burda and 

Wyplosz, 2003, p.13) 

4. 2 Model Specification 

In order to fulfill our task and determine whether the relationship between the proposed 

macroeconomic variables and changes in risk premium exists we applied the method of multiple 

linear regressions.  However, first we describe the model we used and the theory that lies behind it.  

The following assumption about linearity of the relationship between risk premium and the 

macroeconomic variables were made. Hence our model is described as:  

                                    (3)  

Y: risk premium for the respective country.  

B0: intercept term. 

Β:    ….   )  regression parameters. 

  : forecasted GDP growth (IMF forecasts) 

    government net lending/borrowing 

    money supply (M3) 

 : error and disturbance term with        and deterministic variance. 

Based on the model the following hypotheses were developed. Null hypothesis (H0) state that none 

of the values influences risk premium:  
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The alternative hypothesis (H1) was formulated as following: 

                        

If the alternative hypothesis is accepted this means that the selected macroeconomic variables have 

influence on risk premium. We used two-tails tests to fit the data, since there is no certainty about 

the nature of the relationship between risk premium and regression parameters.      is accepted if 

parameter’s p-value exceeds 95% significant level (p-values must be higher than 0.05 in order to 

accept   ). Otherwise, H1 is accepted. 

In addition to the above mentioned assumption, other five requirements must be fulfilled. These 

requirements are the following: 

 No exact relationship between   variables 

 Residuals (distance between fitting and observations) should not be auto correlated and must 

follow Normal distribution. 

 Zero correlation between   and   variables  

 The regression model is correctly specified 

 The number of observations is more than number of regressors. 

(Gujarati, 2003, p.202-203) 

These conditions were checked and discussed through tests for mullticollinearity, Ljung –Box (for 

autocorrelation) and Kolmogorov-Smirnov test (for normality assumption). Other tests could be 

alternatively used such as, Jarque-Bera Normality Test. All assumptions were checked when the 

regressions were performed.  

4.3 Stochastic Regressor 

Since we used GDP growth forecasts, which are not deterministic, one of the regressors in our 

model became stochastic. Despite this fact we were still able to use ordinary least square regression 

method and obtain reliable results. However, after each test we had to check for correlation between 

forecasted GDP growth and residuals. (Gujarati, 2003, p.337). These results of each performed test 

are presented further. 
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Another important part of our regression analysis was to make inferences concerning the model 

parameters ( 1… 3). This was done by performing T–test (Gujarati, 2003) for respective 

parameters and calculating specific p-values. 

4.4 Statistical Tests 

As mentioned before, it is extremely important to secure that all the required assumptions of multi 

linear regressions are fulfilled. Therefore, the following statistical tests were performed.  

Ljung-Box Test 

Ljung-Box test is often used in order to detect time interdependences in time series. Test’s null 

hypothesis is:             (where T is sample size). Test statistic is calculated as:  

            
  

 

   

 

   

 

  represents the number of lags being tested. 

The test performed with R language provides one with p-value for Q (m). If p-value is lower than 

the desired significant level (5 % or 0.05 in our case), then H0 is rejected. It also means that there is 

autocorrelation in given time series. (Tsai, 2010, p.31) 

Lilliefors Normality Test (Kolmogorov-Smirnov test) 

Lilliefors test is a more applicable adaption of Kolmogorov-Smirnov test for normality. 

Mathematical representation for this is too large to be provided in this paper. Using R inbuilt 

function we got p-value for this test and similarly with Ljung-Box test, the null hypothesis, which 

states that variables are normally distributed, can only be rejected if p-value is lower than the 

desired significant level.  

4.5 Multicollinearity  

The effects of multicollinearity play an important role in our research, since as described in the 

previous sections there is certain relationship between variables “on the right side “of the regression 

equation (3). The existence of multicollinearity in multiple linear regression leads to higher standard 

errors for individual estimates .This fact leads to wrong understanding of coefficient’s statistical 

significance, which in its turn can cause erroneous interpretation of the obtained results. Thus, in 
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order to perform the regressions, the available data was processed and checked for correlation, so 

that the multicollinearity problem would be prevented. The correlation matrices of the regression 

parameters are presented in Table 1. 

Germany GDP (Projected) Net Lending/Borrowing Money Supply (M3) 

GDP (Projected) 1 -0,0587 0,0604 

Net Lending/Borrowing -0,05087 1 0,1428 

Money Supply (M3) 0,0604 0,1428 1 

Canada GDP (Projected) Net Lending/Borrowing Money Supply (M3) 

GDP (Projected) 1 0,448 -0,295 

Net Lending/Borrowing 0,448 1 -0,1602 

Money Supply (M3) -0,295 -0,1602 1 

Sweden GDP (Projected) Net Lending/Borrowing Money Supply (M3) 

GDP (Projected) 1 0,0905 0,323 

Net Lending/Borrowing 0,0905 1 0,1703 

Money Supply (M3) 0,323 0,1703 1 

Table 1. Correlation Matrices between the Variables 

The effect of multicollinearity is measured by Variance inflation factors (VIF) which determines 

how much the standard error of estimated parameters is influenced by the existence of 

multicollinearity. The ideal results for every variable is VIF=1. (URL: Central Michigan 

University) We calculated Variance inflation factors using R-statistic function (vif).  

Originally we planned to use inflation and public debt as explanatory variables. However, we had to 

exclude them, after obtaining high VIF values for a regression that included both public debt and 

inflation. For inflation VIF was 2.573920, for public debt it was equal to 2.708769. 

By performing VIF tests with inflation as one of the regression parameters, it was discovered that 

the inflation rate was most correlated with other variables and biasing the regressions results. Thus, 

we decided to eliminate inflation from the right-hand side of equation (1) and calculate inflation-

adjusted risk premium. 
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By calculating correlation matrices, we became aware of linear dependence of public debt and 

money supply (M3).  Because of high correlations between inflation and public debt we decided to 

replace public debt with government primary net lending/net borrowing.  

As we can infer from the correlation matrix presented in Table 1, there is no significant correlation 

between regression parameters except for one case – regression for Canada. In test for Canada we 

must be aware of multicollinearity effects and analyze VIF results properly. In the next section of 

the thesis we provide the results of VIF values for every performed regression. 

  



The Effect of Macroeconomic Variables on Market Risk Premium 

 

 

19 

 

5. EMPIRICAL RESULTS 

5.1 Performed Regressions 

After we described which methods were used in our work we can present and analyze the results of 

the performed regressions. This section provides the detailed description of the results for each of 

the three countries. 

5.1.1 Germany 

Table 2 presents the results of regression analysis and general tests of indicators for Germany. 

  Estimate 
Standard 

Error 
T-value p-value 

Statistic 
Result 

VIF 

Intercept 0.10814 0.2694 0.401 0.69581     

GDP(projected) 0.14147 0.04253 3.326 0.00676 Significant 1.00835 

Money Supply (M3) -0.27794 0.31358 -0.886 0.3944   1.02578 

Net lending/Net borrowing 0.01121 0.03407 0.329 0.7483   1.02557 

 General tests   

  Variable Value         

Multiple R-squared 0.511         

Test for autocorrelation for 
residuals 

P-value  0.4186  
    Accepted

  
  

Lilliefors normality test P-value 0.6146     Accepted   

Table 2. Results for Germany 

Since the obtained p-value is more than our significant level (0.05), we accept null hypothesis and 

can state that the respective residuals are not auto correlated. Results for normality suggest that our 

residuals are normally distributed. We also need to investigate the multicolleniarety effects. This is 

achieved by calculation of VIF. The values in Table 2 suggest that multicolleniarety does not bias 

our regression analysis, since values for VIF coefficients do not drastically differ from 1 and 

regression assumptions are satisfied. 

Because of the presence of stochastic regressor we had to perform one extra test and check the 

independency between residuals and projected GDP by calculating the correlation between them.  



The Effect of Macroeconomic Variables on Market Risk Premium 

 

 

20 

 

Value for correlation is: 3.176096e-18 (which is asymptotically   0). Such procedure was 

performed for each test since we had to make sure that all multiple regression assumptions were 

fulfilled. 

Judging from the regression results for Germany, provided in Table 2, we can state that the general 

model explains fluctuations in risk premium quite well.    Value implies that 51 % of all 

fluctuations in real risk premium for German stock market can be explained just with chosen 

macroeconomic variables. However, from the obtained p-values the only variable that is statistically 

significant is projected GDP (significant at the 95% level).This means that GDP (projected) affects 

market risk-premium 95 % of the times. This fact supports the results of MSCI study which points 

out Germany as one of the countries that GDP growth closely matches stock market returns (MSCI, 

2010). From the outcomes we can infer that the value of projected GDP has positive effect on 

equity premium for German market for the chosen time period. Other variables are statistically 

insignificant in this case. This fact suggests that primary government net lending/net borrowing and 

money supply (M3) do not explain risk premium for German stock market. 

5.1.2 Sweden 

 Table 3 presents the results of regression analysis and general tests of indicators for Sweden. 

  Estimate 
Standard 

Error 
T-value p-value 

Statistical 

Result 
VIF 

(Intercept) -0,05373 0,39634 -0,136 0,8946     

GDP(projected) 0,1444117 479 719 3,01 0,0119 Significant 1,031362 

Money Supply (M3) -0,3444 0,51706 -0,666 0,5191   1,118131 

Net lending/Net 
borrowing 

0,04833 0,062 0,78 0,4521   1,142086 

General tests 

  Variable Value          

Multiple R-squared: 0,4778         

Test for autocorrelation 
for residuals 

P-value  0,168  
    

Accepted  
  

Lilliefors normality test P-value 0,6555     Accepted   

Table 3. Results for Sweden 
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Since the obtained p-value for autocorrelation for residuals (Ljung-Box) test is more than our 

significant level (0.05) we accepted that the residuals are not auto correlated. The results for 

Lilliefors test show that our residuals are normally distributed. As can be seen in Table 3, the VIF 

results are close to 1, thus it can be concluded that multicollinearity effect does not influence our 

analysis. 

The test for correlation between residuals and the stochastic term (GDP projected) shows that these 

variables are not correlated. Value for correlation is: 1.656381e-17 (which is asymptotically   0)  

After we showed that the regression assumptions were satisfied, we can conclude that the results are 

similar to the results for Germany, which is quite explainable considering that the historical 

economic indicators of these two countries followed a similar path.  

Regression model’s explanatory power (R-squared) shows a value of 0.4778, which considering the 

number of parameters is satisfactory. The only variable that is statistically significant is projected 

growth of real GDP (95 % significant level). Similar to Germany, it has positive influence on risk 

premium.  

5.1.3 Canada 

Table 4 presents the results of regression analysis and general tests of indicators for Canada. 

 
Estimate 

Standard 
Error 

T-value p-value 
Statistical 

Result 
VIF 

(Intercept) -0.383310 0.172932 -2.2170 0.0487 
  

GDP(projected) 0.084649 2.806972 3.0160 0.0117 Significant 1.096632 

Money Supply (M3) 0.233999 0.175101 1.3360 0.2084 
 

1.336127 

Net lending/Net 
borrowing 

-0.014195 0.005566 -2.5500 0.0270 
Significant 

(Interesting) 
1.252705 

General Tests 

 
Variable Value 

    

Multiple R-squared: 0.5166 
    

Test for autocorrelation 
for residuals 

P-value 0.7924 
  

Accepted 
 

Lilliefors normality test P-value 0.4863 
  

Accepted 
 

Table 4. Results for Canada 
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As can be seen in Table 4, the residuals are not autocorrelated since P-value is more than our 

significant level (0.05). The result for Lilliefors test for normality indicates that they are normally 

distributed. Results for VIF test imply that multicollinearity effect is not significant enough to bias 

our inferences regarding regression parameters.  

The correlation test between residuals and the stochastic term (GDP projected) also shows there is 

no correlation. Now we are confident that the performed multiple regressions are statistically 

reliable. Correlation result is: -7.907504e-17 (asymptotically   )  

Results for Projected Growth of real GDP in Canada have similarities with tests for Germany and 

Sweden. In this test GDP projected is also statistical significant (at the 95 % level) and has positive 

effect on risk-premium. Apart from this, a notable difference is observed. From results for Canada 

presented in Table 4, it can be inferred that government primary net lending /net borrowing is also 

statistical significant in this test at the 95%. Expressed in economic terms, it means that risk 

premium for Canadian market is also influenced by changes in primary government net lending/ 

borrowing, which is an appropriate indicator of government participation in economy, according to 

IMF. Thus, the obtained results mean that Canadian stock market is much more sensitive to 

government intervention into the economy. In short, our model for Canadian market demonstrates 

that projected GDP growth has positive effect on risk premium, while government net 

lending/borrowing has negative effect. 

Regarding the last result, we contacted Stefan Mazareanu, portfolio manager at Desjardins 

Securities in Québec, Canada. He kindly answered all questions regarding government influence on 

Canadian economy and stock market. Mr. Mazareanu explained, the Canadian economy can be 

described as less regulated than major European economies but more regulated than The United 

States. According to him, Canadian government does not intervene in economy as much as 

governments of Germany and Sweden. This explains the fact that net government lending and 

borrowing has explanatory power in risk premium fluctuations for Canada.  
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5.2 Risk premium and exchange rate 

In the previous sections we investigated the relationship between risk-premium and the 

macroeconomic variables. However, it is obvious that the risk-premium values are different for 

investors from different countries because of exchange rate effects. For example, risk premia that 

were obtained by a Swedish investor on Stockholm Stock Exchange are different from the one 

Canadian investors received. This is due to the fact, that exchange rate of Canadian dollar to 

Swedish krona was not stable during the investigated period. Such relationship is discussed in this 

part of the paper.  

 As with calculation of risk-premium for respective countries, we made an assumption regarding the 

way we were going to determine market-premium for foreign investors. We assumed that investors 

converted their portfolio to the currency of the country they were investing in at the first trading day 

of January and then exchange back to their home currency on the first trading day of next year. 

5.2.1 Historical exchange rates 

For better understanding of the effects of exchange rate on market risk premium, an overview of 

historical exchange rate between the three countries is presented in this section. Due to the fact that 

Germany adopted euro currency in 1999, for the period 1999-2007 the exchange rate for Euro 

(EUR) with Deutsche Mark (DEM) was used to calculate the exchange rates. According to OECD, 

one euro was equal to 1.9558 DEM.   

As shown in Figures 5, 6 and 7, exchange rates of Swedish Krona (SEK) to Canadian Dollar (CAD) 

and DEM, appears to be fluctuating most. In the beginning of the period one SEK was equal to 

almost 0.2 CAD and 0.27 DEM, whereas in the end one Swedish Krona was exchanged for 0.16  

Canadian Dollar and 0.21 Deutsche Mark, thus the Swedish currency was depreciated by 20% 

against both Canadian and German ones. This fact leads to the assumption that Swedish investors 

might have advantage (disadvantage) in international investing since their returns are most exposed 

to exchange rate changes.  

On the contrary, Canadian Dollar (CAD) and Deutsche Mark followed a more stable path. The 

exchange rate of one Canadian Dollar to Deutsche Mark was equal to 1.36 in 1992 and 1.28 in 

2007.  This shows that CAD lost 5% of its value against DEM.    



The Effect of Macroeconomic Variables on Market Risk Premium 

 

 

24 

 

 

Figure 5. Canadian Dollar Exchange Rate 
Source: OECD 

 

 

Figure 6. Deutsche Mark Exchange Rate 
Source: OECD 

 

 

Figure 7. Swedish Krona Exchange Rate 
Source: OECD 
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5.2.2 International Investment and Risk Premium 

As mentioned previously, we calculated the risk premium for international investors and compared 

them to the risk premium of domestic investors. Firstly, we calculated risk premium of each country 

for domestic and international investors on annual basis (See Appendix 9, 10 and 11). Further, 

historical average risk premium for the period 1992 to 2007 was calculated and the results for 

investors of the three countries were compared.  

Figure 8 illustrates the historical average risk premium of Sweden for Canadian and German 

investors, as well as domestic (Swedish) investors. It shows that the risk premium for Canadian and 

German investors was lower than for the Swedish ones. This can be explained by the fact that SEK 

depreciated against CAD and DEM over the studied period (For annual exchange rates see 

Appendix 12). This means that investors outside Sweden had to purchase SEK at a higher rate in the 

beginning of the year and convert their returns in SEK to their home currencies at a lower rate in the 

end of the year. However, the weaker krona benefited Swedish investors on Canadian and German 

markets. As it can be inferred from Figures 9 and 10, investors with SEK as home currency 

obtained on average 2 % higher returns than domestic investors.  

Canadian investors had the international returns affected negatively by the strength of their national 

currency. German investors’ return was also affected by exchange rates effect, although not in a 

radical way. 

 

Figure 8. Sweden Risk Premium 
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Figure 9. Germany Risk Premium 

 

 

Figure 10. Canada Risk Premium 
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6. CONCLUSION 

In this paper, we analyzed the effect of macroeconomic variables; projected growth of real GDP, 

money supply (M3) and Government net lending/net borrowing, on market risk premium. In order 

to construct the regression model we investigated the theoretical relationships between 

macroeconomic variable and the effects that they can have on risk premium. The model was tested 

using the ordinary least square method (OLS), and Ljung-Box test was used to check for 

autocorrelation of residuals. Lilliefors test was calculated to investigate normality of residuals. After 

all regressions assumptions were checked and assured we presented individual analysis for each 

country. Our empirical result implies that, the chosen macroeconomic variables have explanatory 

power in risk premium fluctuations. Regressions have shown that these variables can explain 

changes in risk premium at least 47% of the time. However, Projected GDP is the only variable that 

was statistically significant for all of the countries. Although two of our variables were statistically 

insignificant for Germany and Sweden, overall model’s explanatory power was high (considering 

number of variables). The result for Canadian market indicated that net lending/net borrowing, had 

significant effect on market risk premium, in contrast to Sweden and Germany. These findings 

suggest that similar model can be tested with different macroeconomic variable instead of money 

supply and primary government net lending/net borrowing to obtain even better results for further 

research in this area. 

We also investigated the differences in market-premium that occurred with international investing. 

We came to the conclusion that Swedish stock exchange has been less profitable for investors from 

Germany and Canada since risk-premium was lower for them because of weakening Swedish 

Krona. On the other hand, Swedish investors obtained higher risk-premium on the international 

(Canadian and German) markets. The Canadian investors were worse-off because of the exchange 

rate effects, namely strong Canadian dollar. 
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APPENDICES 

Appendix 1: Average Annual Risk premium (1992-2007) 
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Appendix 2: Index Returns 

 

Source : Yahoo finance, OMX NASDAQ 
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Appendix 3: GDP Growth Rate (%) 

Year Sweden Germany Canada 

1992 -1,20 1,87 0,88 

1993 -2,67 -0,81 2,34 

1994 4,01 2,69 4,80 

1995 3,94 1,97 2,81 

1996 1,61 1,04 1,62 

1997 2,71 1,85 4,23 

1998 4,21 1,82 4,10 

1999 4,66 1,88 5,53 

2000 4,45 3,47 5,23 

2001 1,26 1,37 1,78 

2002 2,48 0,02 2,93 

2003 2,34 -0,24 1,88 

2004 4,24 0,74 3,12 

2005 3,16 0,91 3,02 

2006 4,30 3,57 2,82 

2007 3,31 2,78 2,20 

Source : OECD database 
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Appendix 4: GDP projected (%) 

Year Canada Germany Sweden 

1993 2,34 -0,81 -2,67 

1994 4,80 2,69 4,01 

1995 2,81 1,97 3,94 

1996 1,62 1,04 1,61 

1997 4,23 1,85 2,71 

1998 4,10 1,82 4,21 

1999 5,53 1,88 4,66 

2000 5,23 3,47 4,45 

2001 1,78 1,37 1,26 

2002 2,93 0,02 2,48 

2003 1,88 -0,24 2,34 

2004 3,12 0,74 4,24 

2005 3,02 0,91 3,16 

2006 2,82 3,57 4,30 

2007 2,20 2,78 3,31 

Source: OECD database 
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Appendix 5: Inflation (CPI), Average Annual Value (%) 

Year Sweden Germany Canada 

1992 4,19 5,05 1,49 

1993 2,68 4,48 1,87 

1994 1,61 2,72 0,14 

1995 2,18 1,73 2,19 

1996 1,03 1,19 1,58 

1997 1,81 1,53 1,61 

1998 1,03 0,60 0,99 

1999 0,55 0,64 1,74 

2000 1,29 1,40 2,74 

2001 2,67 1,90 2,51 

2002 1,93 1,36 2,28 

2003 2,34 1,03 2,74 

2004 1,02 1,79 1,84 

2005 0,82 1,92 2,23 

2006 1,50 1,78 2,02 

2007 1,68 2,28 2,13 

Source : OECD databse 
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Appendix 6: Net Lending (+)/Borrowing (-) (Nominal value in billions of national currency) 

Year Sweden Germany Canada 

1992 -134,76 -119,42 -26,51 

1993 -183,67 -137,35 -24,56 

1994 -139,56 -158,47 -11,66 

1995 -109,36 -124,47 3,05 

1996 -32,90 -7,66 21,10 

1997 4,78 4,92 43,79 

1998 51,27 15,20 44,42 

1999 55,04 25,61 57,85 

2000 108,64 82,29 64,68 

2001 59,52 -5,33 39,69 

2002 -5,35 -26,01 28,62 

2003 -21,41 -31,61 21,38 

2004 14,17 -28,70 31,53 

2005 45,51 -22,25 35,52 

2006 60,65 18,98 32,53 

2007 100,20 65,56 33,30 

Source : IMF database 
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Appendix 7: Money Supply (M3), changes compared to base year 2005 

Year Sweden Germany Canada 

1992 56,4 58,70 48,2 

1993 60,4 59,20 50,3 

1994 63,2 58,80 52,4 

1995 63,8 61,61 55 

1996 69,9 63,51 58 

1997 73 64,37 60,8 

1998 72,7 79,04 63,1 

1999 75,7 91,42 65,5 

2000 82,8 90,68 70,7 

2001 84,3 92,43 74,6 

2002 85,9 95,03 78,9 

2003 89,8 96,38 83,6 

2004 92 98,64 91,2 

2005 100 100,00 100 

2006 115,7 102,70 107,4 

2007 134,4 105,66 119,1 

Source : OECD databse 
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Appendix 8: Risk Premium of Sweden for Domestic and International Investors 
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Appendix 9: Risk Premium of Germany for Domestic and International Investors 
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Appendix 10: Risk Premium of Canada for Domestic and International Investors 
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Appendix 11: Exchange Rates 

Date CAD/SEK SEK / CAD SEK/DEMi DEM/SEK CAD/DEM DEM/CAN 

Jan-92 4,9674 0,2013 0,2746 3,6417 1,3617 0,7344 

Jan-93 5,6703 0,1764 0,2233 4,4783 1,2667 0,7895 

Jan-94 6,1751 0,1619 0,2143 4,6664 1,3220 0,7564 

Jan-95 5,2901 0,1890 0,2052 4,8733 1,0851 0,9216 

Jan-96 4,9184 0,2033 0,2174 4,5998 1,0693 0,9352 

Jan-97 5,2152 0,1917 0,2272 4,4014 1,1856 0,8435 

Jan-98 5,5613 0,1798 0,2266 4,4131 1,2605 0,7933 

Jan-99 5,1639 0,1937 0,2148 4,6555 1,1097 0,9011 

Jan-00 5,8680 0,1704 0,2275 4,3966 1,3335 0,7499 

Jan-01 6,2932 0,1589 0,2200 4,5445 1,3851 0,7220 

Jan-02 6,5244 0,1533 0,2128 4,6999 1,3816 0,7238 

Jan-03 5,5984 0,1786 0,2133 4,6885 1,1940 0,8375 

Jan-04 5,5872 0,1790 0,2143 4,6664 1,1979 0,8348 

Jan-05 5,6361 0,1774 0,2160 4,6298 1,2177 0,8212 

Jan-06 6,6456 0,1505 0,2098 4,7658 1,3959 0,7164 

Jan-07 5,9488 0,1681 0,2154 4,6435 1,2812 0,7805 

Source : OANDA database 

                                                           
i EUR/DEM = 1,9558 


