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Abstract: The purpose of this paper is to investigate if real stock returns are related 

to real GDP growth for the case of Sweden between 1980 and 2008. By 

using correlation tests, the paper presents evidence that there is almost no 

correlation between current real stock returns and current real GDP 

growth. On the other hand, Granger causality tests show that stock returns 

are related to future production growth for the period 1980-2008. Stock 

returns therefore indicate real economic activity in the next quarter. Bet-

ween 1980 and 1992, there is no evidence of Granger causality from stock 

returns to GDP growth. However, stock returns Granger-cause production 

growth between 1993 and 2008, which suggests that the market has be-

come better at predicting future economic activity. The paper also docu-

ments that GDP growth does not indicate future stock returns.  
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1. Introduction 

In 2008, a credit crunch and global financial crisis led to substantial declines in many of the 

world’s stock markets, including the Swedish. The U.K. FTSE 100 index fell by 31 percent, 

the CAC 40 in Paris dropped 43 percent (BBC News, 2008) and the Swedish AFGX lost 35 

percent (Affärsvärlden, 2009). The global economic downturn dominated the news in media 

and governments around the world implemented multi-billion dollar rescue packages in order 

to stimulate their economies. Credit losses and subsequent collapses of mortgage finance 

firms, insurance companies and investment banks, mainly in the United States, were blamed 

for the global economic downturn (BBC News, 2008). Many financial analysts and politicians 

claimed it was impossible to predict this worldwide recession (Daily Telegraph, 2008), but 

was it? Could the fluctuations in stock returns have predicted this scenario? 

 

Amid uncertainty of the financial crisis and fears of the effects of the global recession, stock 

markets fell to historic low levels in the fourth quarter of 2008. Some stock market analysts 

argued that the valuations of stock prices included economic recessions in 2009 and 2010 and 

therefore had taken into consideration the risk of further economic downturns (Haskel, 2008). 

Is there empirical evidence that a country’s real gross domestic product (GDP) will fall follo-

wing declines in stock prices? Can we say anything about what is expected to happen with 

Sweden’s real GDP in 2009 based on the fall in the stock market? Or perhaps it is the other 

way round, so that real economic activity predicts future stock returns. Could the economic 

recession in 2008 contain information about returns on the stock market in 2009? 

 

The events in 2008 put the reasons behind fluctuations in stock prices into light, but econo-

mists have for a long time tried to identify sources behind these fluctuations. A common ap-

proach has been to study if stock price movements are related to future values of macroecono-

mic variables, such as output, inflation and interest rates. If there is a relationship between 

stock returns and future production growth, stock prices contain important information about 

the future state of the economy. If current stock returns are related to current production 

growth, stock prices could also be an indicator of current economic activity, because of the 

delays which exist in the publication of economic data. Quarterly data for Sweden’s real GDP 

is not published until 60 days after the end of a quarter (Statistics Sweden, 2008).  
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Forecasting the future state of the economy is important for governments, central banks, com-

panies and individuals. Governments rely on economic forecasts for their economic policies 

and central banks need them to pursue their monetary policies. Companies need economic 

forecasts in order to maximize profits and optimize production, while individuals rely on them 

for managing their financial assets. It is also important for policymakers and business plan-

ners to identify changes in GDP quicker because then they can take measures earlier to reduce 

the impact of an economic downturn. Similarly, policymakers can more easily prevent the 

economy from getting overheated.  

 

For many actors in the financial market, predicting future stock returns is very important. If 

the prediction is relatively accurate, they could make money by investing in the stock market. 

Thus, if aggregate economic activity can predict future stock returns, companies, investment 

banks and individuals could use this information to optimize capital and portfolio allocations. 

 

In the theoretical literature, there is support for a relationship between real stock returns and 

real GDP growth. Tobin’s q theory of investment implies that changes in stock prices lead to 

changes in GDP, while the Gordon growth model implies that changes in stock prices signal 

future economic activity. In the empirical literature, the relationship between stock prices and 

output has mainly been examined for countries like the USA, U.K., Germany and Japan. 

There are relatively few studies on Swedish stock prices and output. Of the empirical studies 

in this field, both the methodological approaches and the results have varied. Using regression 

analysis, Granger causality tests or Johansen cointegration analysis, many economists, such as 

Fama (1990) and Gallinger (1994) have found evidence of a relationship between stock re-

turns and future real economic activity. Other economists, for example Liu et al. (1993) and 

Binswanger (2000), have not found evidence of such a relationship, especially since the 

middle of the 1980’s.  

 

That current economic activity can predict future stock returns has little empirical support. 

Previous studies have found only limited, and often contradictory, evidence that stock returns 

respond to macroeconomic news. Flannery & Protopapadakis (2002) found no evidence to 

support this hypothesis, but Errunza & Hogan (1998) did. 

 

This paper uses correlation and Granger causality tests to examine the relationship between 

real stock returns and real GDP growth for the case of Sweden during the period 1980-2008. 
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Real GDP was chosen because it is one of the measures of economic activity and many other 

studies have used it. To test if the relationship changes from one time period to another, I divi-

de the time period 1980-2008 into two periods: 1980-1992 and 1993-2008. The main reason 

for this division is that the Swedish exchange rate became floating in November 1992. In ad-

dition, the Swedish central bank adopted an inflation target of 2 percent in the beginning of 

1993 (Eklund, 2007, pp. 434-436). Perhaps these events had an impact on the relationship bet-

ween stock returns and GDP growth. 

 

1.1 Purpose 

The purpose of this paper is to examine the relationship between the real return on the Swed-

ish stock market and Sweden’s real GDP growth from 1980 to 2008.  

 

1.2 Research questions  

In this paper, there are four questions that I want to examine: 

• Is there a relationship between real stock returns and real GDP growth?  

• Do stock returns predict future GDP growth?  

• Does GDP growth predict future stock returns?  

• Is the relation between these variables between 1980 and 1992 different from the relation 

between 1993 and 2008?  

 

1.3 Limitations 

This paper has several limitations. I use one stock market index, the Affarsvarlden General 

Index (AFGX), and one macroeconomic variable, real GDP. The country studied is Sweden 

and the time period is from 1980 to 2008. Moreover, I examine the relationship using only 

correlation and Granger causality tests.  

 

1.4 Disposition 

Section 2 presents the theories that form the basis of this paper, followed by a review of some 

empirical studies in section 3. The methodology, in the form of correlation and Granger caus-

ality tests, is then developed in the fourth section. Section 5 describes and presents the data 

that has been used. In the sixth and seventh sections, the results of the correlation and Granger 

causality tests are presented and analyzed. The paper is concluded in section 8.  
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2. Theoretical approach 

There are two different theoretical approaches regarding the relationship between stock prices 

and economic growth, which are presented in this section. On the one hand, Tobin’s q theory 

of investment implies that higher stock prices reflect better profit opportunities for firms in 

the future, which encourages firms to invest today. As a result, output grows. Stock price in-

creases could also result from a better functioning financial sector. In this respect, some econ-

omists mean that development of the financial sector could enhance economic growth. On the 

other hand, the Gordon growth model and the efficient markets hypothesis imply that the mar-

ket is good at predicting future economic activity. Thus, changes in stock prices do not lead to 

changes in real GDP, but they signal future economic activity. 

 

2.1 Tobin’s q theory of investment 

Many economists believe that there is a link between movements in investment and move-

ments in the stock market. When there are many opportunities for firms to make profitable in-

vestment, stock prices tend to be high. An explanation is that the profit opportunities lead to 

higher future income for the shareholders. Therefore, stock prices reflect the incentives to in-

vest (Mankiw, 2007, p. 495). 

 

According to James Tobin (1969), investment depends on the ratio of the stock market valua-

tion of existing capital to its replacement cost. This ratio is called Tobin’s q. The replacement 

cost of capital is the price of capital if it were purchased today. Tobin concluded that net in-

vestment should depend on whether the ratio is greater or less than 1. If q is greater than 1, the 

market value of existing capital is greater than its replacement cost. By investing in more ca-

pital, a firm can raise the market value of the firm’s stock. If q is less than 1, the market value 

of existing capital is less than the replacement cost. In this case, the firm will not replace cap-

ital as it wears out. So unless an investment of one dollar increases the market value of the 

firm by more than one dollar, there is no reason to invest. Thus, whenever q deviates from 1, 

firms will increase or decrease its capital stock until q is equal to 1 (Tobin, 1969). 

 

Tobin’s q reflects not only the current profitability of capital, but also the expected future pro-

fitability. For example, suppose investors find out that expected profits will be higher in the 

future. Then, the stock price rises, and since the replacement cost of capital is fairly stable, 

Tobin’s q increases. Therefore, firms should invest immediately. As a result, the aggregate 
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demand for goods and services expands, leading to higher output. In this way, Tobin’s q gives 

insights into why stock prices and economic activity tend to move together. There are also 

other theories why changes in stock prices lead to changes in the future real economy. One of 

them is that since stocks are part of household wealth, a fall in stock prices makes people 

poorer. This leads to lower levels of consumption and lower GDP (Mankiw, 2007, p. 496).  

 

2.2 Financial sector development and economic growth 

In development economics, a theory linked to Tobin’s q theory of investment has received 

more and more attention since the late 1960’s. Economists have recognized that stock price 

movements, apart from changes in expected future profits, could result from changes in how 

well the financial sector works. Wachtel (2002) argues that a well-working financial sector 

improves the efficiency of capital allocation and encourages savings and investments. Thus, a 

better functioning financial sector attracts more capital, which leads to increases in stock pri-

ces. Tobin’s q theory says that higher stock prices cause an increase in GDP. However, if 

stock prices fall, it might not be a sign of a worse functioning financial sector, but related to 

other variables. Then, it will be problematic to study how financial sector development affects 

GDP growth. With a cross-country study, it is possible to investigate this relationship (Wach-

tel, 2002). In this paper, I study the development over time for one country, so I cannot exam-

ine the validity of this theory. 

 

2.3 The Gordon growth model 

There are many financial models that try to explain how the market determines the value of 

stocks. One approach of computing the value of a stock is to express it as the present value of 

its expected future cash dividends. This approach is called a discounted-dividend model and 

assumes that investors expect a return on the stock in the form of dividends and the change in 

price (Bodie et al., 2008, p. 245). The expected rate of return on the stock that investors requi-

re can be expressed as: 

 
(1) 

 

where the market capitalization rate k is the rate of return that investors require, E(r1) is the 

rate of return that investors expect, D1 is the expected dividend per stock next year, P1 is next 

year’s stock price and P0 is the current stock price (Bodie et al., 2008, pp. 245-246). 
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From equation (1), it is possible to derive the formula for the current stock price: 

(2) 

 

Using the same logic, the expected stock price next year is: 

(3) 

 

This equality can then be reflected in equation (2): 

 

(4) 

 

By repeating this chain of substitutions, the general formula of the discounted-dividend model 

can be derived: 

 
(5) 

 

where the time period is from year 1 (t=1) to infinity (∞) (Bodie et al., 2008, p. 246). 

 

To put it differently, the price of a stock is the present value of an infinite number of expected 

future dividends. Since the discounted-dividend model requires a forecast of dividends for an 

infinite time period, it is not so practical – not many people wants to spend a lifetime forecast-

ing dividends. By using simplifying assumptions, the number of estimates can be reduced 

(Bodie et al., 2008, pp. 246-247). For example, the Gordon growth model, which is named 

after economist Myron J. Gordon, assumes that dividends grow at a constant rate, g, forever. 

It also assumes that there are no speculative bubbles; only future dividends affect the stock 

price (Gordon, 1962). 

  

In Gordon’s model, the value of a stock is the present value of its expected future cash divid-

ends, discounted at the market capitalization rate (Bodie et al., 2008, pp. 246-247). The Gor-

don growth model can be expressed as: 

(6) 
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Although the terms are infinite, each term is proportionately smaller than the previous as long 

as the dividend growth rate g is less than the discount rate k (Brealey et al., 2004, p. 153). 

Summing the infinite series gives the value of the current stock price: 

 
(7) 

 

In other words, stock price fluctuations reflect changes in expected future dividends, invest-

ors’ required rate of return or the growth rate of dividends. Observe that g is the average 

growth rate of dividends after D1 (Gordon, 1962).  

 

Suppose the growth rate of dividends is 10 percent, the discount rate is 15 percent and divid-

ends D1 are forecast at 5 SEK next year. The current stock price will then be: 

 

According to the Gordon growth model, there are three ways in which the stock price can 

fluctuate. To illustrate this, only one of the variables will be changed in each case, while the 

others are assumed to be constant. In these ways, the market predicts future economic activity. 

 

Firstly, if investors believe that dividends will fall in the next year because of an economic 

downturn, the stock price will fall. Suppose investors change their expectations of future divi-

dends to 4 SEK instead. This will cause the current stock price to decrease by 20 percent com-

pared to the original forecast: 

 

Secondly, if higher compensation for risk is required by investors, k will increase, which leads 

to a falling stock price. Suppose k increases to 18 percent. The current stock price will then 

decrease by 37.5 percent: 

 

Thirdly, if investors believe that the growth opportunities for firms will worsen in the future, 

because of a fall in expected GDP, the constant g will fall, for example to 8 percent. As a res-

ult, the current stock price decreases: 
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2.4 The efficient markets hypothesis 

The efficient markets hypothesis (EMH) is the theory that an asset’s current price fully ref-

lects all publicly available information about the value of the asset. A market in which prices 

always fully reflect all publicly available information is called efficient (Mankiw, 2007, pp. 

497-498). Since asset prices reflect economic news, there should be a close relationship bet-

ween stock returns and expected future real economic activity. If stock prices react quickly to 

new information about the future, they should be leading indicators of real activity (Hamori et 

al., 2002). 

 

Another implication of the efficient markets hypothesis is that stock prices should be impos-

sible to predict based on available information. In other words, stock prices follow a “random 

walk”. If information is unimpeded and immediately reflected in stock prices, then changes in 

stock prices tomorrow will only reflect the news of tomorrow, independently of the stock pri-

ce changes today. By definition, news is unpredictable, so changes in stock prices should be 

unpredictable as well. Therefore, efficient markets do not allow investors to earn above-ave-

rage risk adjusted returns (Malkiel, 2003). 

 

There are both proponents and critics of the efficient markets hypothesis. Proponents of the 

hypothesis point out that statistical tests show that stock prices are random walks. They also 

argue that it is hard to beat the market by buying undervalued stocks and selling overvalued 

stocks (Mankiw, 2007, p. 498). Critics of the EMH believe that stock prices at least are parti-

ally predictable on the basis of companies’ fundamental values and past stock price patterns. 

These economists point out that many movements in stock prices are hard to attribute to news. 

Many stock market events, such as the Internet bubble of the late 1990’s, show that psycholo-

gical factors are also important in order to understand stock market pricing (Malkiel, 2003). 

 

Together with the Gordon growth model, the efficient markets hypothesis gives insights into 

why stock prices fluctuate. The EMH implies that stock prices react to changes in informa-

tion, while the Gordon growth model explains how and why they react. When information 

about the growth of GDP changes, expected profits of companies also change. In turn, this 

affects stock prices (Mankiw, 2007, pp. 497-498; Gordon, 1962).  
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3. Review of empirical literature 

In the financial literature, there are many studies examining the relationship between stock 

prices and real economic activity. There is widespread evidence that stock price movements 

are related to macroeconomic variables, such as real GDP, but there are also studies showing 

that they are not related. In terms of empirical evidence, it is almost the other way round for 

the hypothesis that stock prices respond to macroeconomic developments. Table 1 presents an 

overview of some, but not all, of the empirical studies in this field, as well as the main results. 

 

Author Country Sample 
period 

Method Result 

Pearce and 
Roley (1985) 

USA 1977-1982 Survey data Only limited evidence supports 
the view that real economic ac-
tivity surprises affect stock pri-
ces. 

Fama (1990) USA 1953-1987 Ordinary 
least-square 
regressions 

Stock returns are highly corre-
lated with future production 
growth rates. The degree of 
correlation increases with the 
length of the time period. 

Schwert 
(1990) 

USA 1889-1988 Ordinary 
least-square 
regressions 

Strong positive relation betwe-
en real stock returns and future 
production growth rates. 

Liu et al. 
(1993) 

Canada, 
Germany, 
U.K., USA 

1974-1990 Ordinary 
least-square 
regressions 

Insignificant relation between 
real stock returns and anticipa-
ted real activity in all countries. 

Gallinger 
(1994) 

USA 1948-1990 Granger 
causality 

Strong evidence for causation 
from real stock returns to real 
economic activity. 

Mukherjee 
and Naka 
(1995) 

Japan 1971-1990 Johansen 
cointegration 

Cointegrating relation between 
the stock market index and in-
dustrial production (IP)1. 

Perio (1996) France, Ger-
many, U.K. 

1975-1992 Granger 
causality 

No significant relation between 
stock returns and current chan-
ges in production. 
Past changes in production do 
not predict future stock returns. 
Stock markets anticipate chan-
ges in production in the follow-
ing year, but weakly in the foll-
owing quarter. 

 

                                                            
1 If two variables are cointegrated, they tend to move together in the long run (Gujarati, 2003, p. 822).  
Industrial production measures the physical output of a nation’s factories, mines and utilities (Nasdaq, 2007). 
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Loflund and 
Nummelin 
(1997) 

Finland, 
Sweden 

1971-1994 Generalized 
method-of-
moment 

For Finland, changes in fore-
casted growth in industrial pro-
duction affect asset returns sig-
nificantly.  
For Sweden, changes in fore-
casted growth in IP do not 
seem to strongly affect stock 
returns. The restriction that 
growth has no effect on Swed-
ish real stock returns is barely 
rejected. 

Cheung and 
Ng (1998) 

Canada, Ger-
many, Italy, 
Japan, USA 

1957-1992 Johansen 
cointegration 

Long-run comovements betwe-
en real stock market indexes 
and real output. 

Errunza and 
Hogan 
(1998) 

Italy, Nether-
lands 

1959-1993 VAR-model 
and Granger 
causality 

The variation in stock market 
volatility is significantly affect-
ted by the past variability of in-
dustrial production growth in 
both countries. 
Market volatility responds to 
economic shocks with a 1 to 2 
month lag. 

Choi et al. 
(1999) 

Canada, 
France, Ger-
many, Italy, 
Japan, U.K., 
USA 

1957-1996 Cointegration 
and error-
correction 
models 

In the short run, the growth rate 
of industrial production is cor-
related with lagged real stock 
returns in all countries except 
Italy.  
In the long run, industrial prod-
uction and real stock prices are 
cointegrated in all countries. 

Binswanger 
(2000) 

USA a) 1953-
1995 
 
b) 1984-
1995 

Granger 
causality 

a) Strong relationship between 
stock returns and future real ac-
tivity. 
b) No evidence for any causal 
relationship between stock ret-
urns and future production 
growth. Possible explanations 
are the existence of speculative 
bubbles or fads, which were 
persistent phenomena on the 
U.S. stock market since 1984. 

Nasseh and 
Strauss 
(2000) 

France, Ger-
many, Italy, 
Netherlands, 
Switzerland, 
U.K. 

1962-1995 Johansen 
cointegration 

Significant cointegrating rela-
tionship between stock prices 
and real industrial production. 
The relationship becomes 
stronger over longer horizons. 
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Flannery and 
Protopapa-
dakis (2002) 

USA 1980-1996 GARCH 
model 

Strong evidence that real GNP2 
announcements are associated 
with lower rather than higher 
stock return volatility. 

Hamori et al. 
(2002) 

Japan, USA a) 1970-
1984 
 
 
b) 1985-
2000 

Ordinary 
least-square 
regressions 
and Granger 
causality 

a) Significant relation between 
stock returns and the real econ-
omy in both countries. 
b) No significant correlation, 
possibly because of speculative 
bubbles or fads. 

Chaudhuri 
and Smiles 
(2004) 

Australia 1960-1998 Johansen 
cointegration 

Long-run relationship between 
real stock prices and real GDP. 

Padhan 
(2007) 

India 1991-2005 Granger 
causality 

Bidirectional Granger causali-
ty3 between the stock market 
and economic activity. 

Table 1. This table shows some of the empirical studies concerning the relationship between stock prices and 

real economic activity. The first column includes author and year of publication, the second column shows the 

countries that have been studied, the third column presents the sample period, the fourth column shows the 

methodological approach and the fifth column presents the main results of the studies. 

 

From table 1, it is clear that there are studies that found a relationship between stock returns 

and real economic activity, as well as studies that found no evidence of such a relation. Some 

economists have also found that the relation could change from one time period to another. 

For example, both Binswanger (2000) and Hamori et al. (2002) concluded that there was a 

strong relationship between stock returns and the real economy in the USA until the middle of 

the 1980’s. Since then, the relation did not hold, perhaps because of speculative bubbles or 

fads, which means that movements in stock prices were related to psychological factors rather 

than expected future economic activity. 

 

The previous studies have examined this relationship for many countries around the world, 

from smaller economies like Sweden and Switzerland to larger economies like Japan and the 

USA. They have used different methodological approaches, which can be divided into three 

categories: regression analysis, Granger causality tests and Johansen cointegration analysis. 

Most of the studies use Granger causality tests or Johansen cointegration analysis, which ap-

plies a so-called vector autoregression (VAR) technique, in order to investigate the problem 

of endogeneity. 

                                                            
2 GNP means gross national product. It is the total income of all residents of a nation (Mankiw, 2007, p. 558). 
3 Bidirectional causality means that causality runs in both directions (Gujarati, 2003, p. 697). 
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In econometrics, the problem of endogeneity occurs when the dependent variable Y is correla-

ted with the explanatory variables X. In other words, the variables that are supposed to affect 

a particular outcome, depend themselves on that outcome. This makes it difficult to distingu-

ish between dependent (endogenous) and explanatory (exogenous) variables. For example, if 

stock returns and real GDP affect each other, it is difficult to identify cause and effect. In both 

the Granger causality test and the VAR models, there is no distinction between endogenous 

and exogenous variables, which makes it possible to examine if one variable causes another 

(Gujarati, 2003, pp. 717 & 848-849). 

 

 

4. Methodology 

The methodology used in this paper consists of correlation and regression analysis in the form 

of correlation and Granger causality tests. In the first part of this section, the meaning of cor-

relation analysis is presented, as well as problems related to it. The second part contains a 

step-by-step explanation of how to implement the Granger causality test. 

 

4.1 Correlation 

In the correlation analysis, the objective is to measure the strength of linear association bet-

ween stock returns and GDP growth. The coefficient of correlation (ρ) describes the strength 

of this association. It can assume any value from -1 to +1. If X and Y are random variables, 

their correlation is: 

 

(8) 

 

where cov(X,Y) means the covariance between X and Y, and var(X) means the variance of X 

(Hill et al., 2001, p. 29). 

 

A correlation coefficient of -1 or +1 indicates perfect correlation, which means that there is a 

perfect linear association between stock returns and GDP growth. If there is no linear associa-

tion between stock returns and GDP growth, the correlation coefficient is 0. The closer to zero 

the correlation is, the weaker the linear association will be. The strength of correlation does 

not depend on the direction (positive or negative), so a correlation of -0.05 is as weak as 0.05. 
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A positive correlation between stock returns and GDP growth implies that stock returns incre-

ase when GDP growth increases and they decrease when GDP growth decreases. Similarly, if 

stock returns and GDP growth are negatively correlated, stock returns increase when GDP 

growth decreases and vice versa (Lind et al., 2006, pp. 377-379). 

 

Although correlation measures the degree of linear association between two variables, it does 

not imply causation. When two variables are strongly correlated, there is an association bet-

ween them, but a change in one variable does not necessarily cause a change in the other. 

Moreover, through correlation tests, it is not possible to determine which variable affects the 

other. For example, if the correlation between stock returns and GDP growth is significant, we 

cannot determine whether stock returns affect GDP growth or if it is the other way round 

(Lind et al., 2006, p. 382). However, if the correlation is significant, stock returns could be 

used as an indicator of current production growth. Conversely, GDP growth could be used as 

an indicator of current stock returns, but because of the delay in the publication of this data, 

this is not possible in practice. The Granger causality test in the next section can be used to 

answer the question of how the variables affect each other. 

 

4.2 Granger causality 

The objective of the so-called Granger causality test, which is named after Nobel laureate 

Clive W. J. Granger, is to identify cause and effect (Gujarati, 2003, p. 696). In this test, the 

following regressions are estimated: 

(9) 

 
 

(10) 

 

where GDPt is the growth rate of real GDP at time t, Rt is the return of real AFGX at time t, n 

is the number of lags, and α, β, λ  and δ are parameters. The disturbance, or error, terms u1t 

and u2t represent all other factors that affect GDP and stock returns and are assumed to be un-

correlated. Equation (9) implies that the growth rate of real GDP is related to past real GDP 

growth rates and past real stock returns (Gujarati, 2003, p. 697). 
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Implementing the Granger causality test involves four steps. Firstly, current GDP growth is 

regressed on all lagged GDP terms and R terms in equation (9). This is called the unrestricted 

regression. From this regression, the unrestricted residual sum of squares (RSSUR) is obtained 

(Gujarati, 2003, p. 698). The residual sum of squares is the sum of squared errors: 

 
(11) 

 

Secondly, current GDP growth is regressed on all lagged GDP terms, but excluding the lag-

ged R terms. This is called the restricted regression: 

 

(12) 

 

From this regression, the restricted residual sum of squares (RSSR) is obtained in the same 

way as the RSSUR above (Ibid.). 

 

Thirdly, the hypothesis being tested needs to be stated. It is called the null hypothesis, denoted 

H0. This is a hypothesis which can explain a given set of data and concerns the value of an un-

known parameter (Lind et al., 2006, pp. 278-279). In this case, the null hypothesis is:  

 
(13) 

 

This means that lagged R terms do not belong in the regression in equation (9). 

 

Fourthly, the so-called F-test is used to test the null hypothesis. The F-test can be expressed 

as: 

 

(14) 

 

where F is the F-value, RSSR is the restricted residual sum of squares, RSSUR is the unrestrict-

ed residual sum of squares, m is the number of lagged R terms, k is the number of parameters 

in the unrestricted regression and n is the number of observations. If the computed F-value 

exceeds the critical F-value, the null hypothesis can be rejected, which means that lagged R 

terms belong in the regression. In other words, stock returns cause GDP growth. These steps 

can then be repeated in equation (10) to test whether GDP causes R (Gujarati, 2003, p. 698). 
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If variable X Granger-causes variable Y, then changes in X should precede changes in Y. If 

Granger causality is established, it suggests that one variable can be used to better predict the 

other variable compared to only using the past history of that other variable. Unidirectional 

causality from R to GDP is indicated if ∑αi ≠ 0 in equation (9) and ∑δj = 0 in equation (10). 

Conversely, if ∑αi = 0 and ∑δj ≠ 0, there is unidirectional causality from GDP to R, which 

means that GDP Granger-causes R. Bidirectional, or feedback causality, is indicated when 

both sets of coefficients are statistically different from zero in both equation (9) and (10). 

When both sets of coefficients are zero, GDP and R are independent (Gujarati, 2003, pp. 697-

700). 

 

5. Data 

This section presents the data that is needed to conduct the correlation and Granger causality 

tests. Problems with nonstationary time series are discussed and then the data on Sweden’s 

real GDP, inflation and real stock prices is presented in graphical form and analyzed. The data 

on real GDP and real stock prices is then compared in order to examine if there seems to be a 

relationship between the variables. The section ends with descriptive statistics on Sweden’s 

real GDP and real stock prices. 

 

5.1 Data description 

The data that is needed in this paper consists of stock prices of the AFGX, Sweden’s real 

gross domestic product and consumer price index (CPI). Since inflation has varied consider-

ably since 1980, nominal stock prices should not be compared to real output. Instead, real 

stock prices are needed. They can be obtained through the CPI and the Fisher relationship (see 

section 5.5). Before proceeding with the data description, the concepts are defined and ex-

plained. 

 

Gross domestic product is the total expenditure on domestically produced goods and services 

during a certain period of time, e.g. a year or a quarter (Mankiw, 2007, p. 558). Quarterly data 

for the Swedish real GDP is published by the authority Statistics Sweden within 60 days after 

the end of a quarter. For the second quarter, this data is available after 70 days, but a quicker 

version is published after about 30 days, forming the basis of the government’s autumn bud-

get (Statistics Sweden, 2008). 
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The consumer price index is a measure of the general level of prices that shows the cost of a 

fixed basket of goods and services relative to the cost of the same basket in a base year (Man-

kiw, 2007, p. 556). The Affarsvarlden General Index is a broad index measuring the average 

development of stock prices on the OMX Nordic Exchange Stockholm. It is a weighted index, 

which means that every share’s weight is proportional to its market value. The index is Swe-

den’s oldest stock price index and started in 1937 (Affärsvärlden, 2008). 

 

The data used in this paper is divided into three sample periods: 

• Sample 1: January 1980 - June 2008 

• Sample 2: January 1980 - December 1992 

• Sample 3: January 1993 - June 2008 

 

All data is obtained from the statistical database EcoWin Reuters. The CPI has been used in 

order to obtain real stock prices. Both the GDP and CPI have been seasonally adjusted, beca-

use otherwise there is a large component that depends on the season. For example, during the 

third quarter, when many workers are on vacation, output usually declines. It is standard for 

economists to use seasonally adjusted data, especially concerning GDP, in these kinds of stu-

dies. To get seasonally adjusted data on GDP and CPI, I used a standard additive seasonal 

adjustment in EcoWin. The reason why stock prices were not seasonally adjusted is that it has 

not been proven that there is a seasonal variation in stock prices (Svensson, 2007). 

 

5.2 Problems with nonstationary time series  

Both stock prices and GDP are examples of time series data, i.e. data collected over a period 

of time. Time series data is widely used in empirical analysis, but poses challenges to econo-

metricians. Most empirical work based on time series data assumes that the underlying time 

series is stationary. Stationary time series vary randomly at a constant level (mean) and with 

constant dispersion (variance). Figure 1 (in section 5.3) shows the development of Sweden’s 

real GDP since 1980. In this figure, GDP shows a steady upward trend and variability over 

the years, which suggests that the GDP time series is not stationary. The percentage change in 

real GDP is shown in figure 2 (section 5.3). Compared to figure 1, figure 2 resembles more a 

stationary time series with the same mean and variance (Gujarati, 2003, pp. 792-798). 
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Whether a time series is stationary or not is important in terms of forecasting future values of 

the series. If the time series is nonstationary, it is only possible to study it for the time period 

under consideration. Generalizations to other time periods are therefore not possible. For the 

purpose of forecasting, time series must be stationary. The econometric consequences of non-

stationarity can be quite severe, leading to test statistics and predictors that are unreliable. 

There is widespread empirical evidence that GDP and stock market returns become stationary 

when they are integrated of order 1, i.e. after taking the first ln-differential (Gujarati, 2003, 

pp. 798-807). In this paper, I follow previous studies and do not make any further tests about 

this.4  

 

5.3 Real GDP 

The development of the Swedish real GDP is shown in figures 1 and 2. The percentage chan-

ge in real GDP was calculated by taking the logarithmic difference between real GDP in one 

quarter and the previous quarter:  

 
% change in real GDP = ln(real GDPt) – ln(real GDPt-1) (15) 

 

 
Figure 1. This figure shows quarterly data for Sweden’s real GDP since 1980, where s.a. means seasonally adju-

sted. 

                                                            
4 The stationarity of a time series can for example be tested with a unit root test (Gujarati, 2003, p. 814). 
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Figure 2. This figure shows the percentage change in the seasonally adjusted real GDP between one quarter and 

the previous since 1980. The data is based on figure 1.   

 

Figure 1 shows that real GDP has risen steadily since 1980. Observe that figure 2 shows the 

percentage change in real GDP. If it had shown the percentage change in nominal GDP, there 

would not have been so many negative values, because then inflation is not taken into ac-

count. Both figures show that in the beginning of the 1990’s, the Swedish economy was in re-

cession, which means that the value of the production of goods and services declined. One of 

the reasons was that interest rates were driven very high, reaching 500 percent, as the Swedish 

government and central bank tried to hold on to a fixed exchange rate. Households then incre-

ased savings, but consumption and investments fell (Eklund, 2007, pp. 430-435).  

 

In 1992, the central bank gave up the fixed exchange rate and changed to floating. It also ad-

opted an inflation target of 2 percent in the beginning of 1993. In 1994, the Swedish govern-

ment cut expenditures and increased taxes. At the same time, inflation was pushed back to a 

lower level. These policies and measures helped the Swedish economy grow again. After the 

stock market crash in 2000, real GDP remained at the same level until 2002. From the middle 

of 2003 to the end of 2004, world trade increased substantially, and this promoted Swedish 

exports and GDP (Eklund, 2007, pp. 434-440; Svenskt Näringsliv, 2005, p. 10).  
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5.4 Inflation 

The development of Sweden’s inflation, as measured by the CPI, since 1980 is shown on an 

annual basis in figure 3. 

 

 

Figure 3. This figure shows the percentage change in inflation, as measured by the seasonally adjusted CPI, bet-

ween one quarter and the previous four quarters since 1981.  

 

The diagram on Sweden’s inflation in figure 3 shows that prices have varied considerably sin-

ce 1980. This is the reason why stock prices and GDP have to be adjusted for inflation. From 

1980 to 1991, annual percentage changes in the price level were relatively high, sometimes 

reaching double digits. One reason could be that Sweden had an expansive economic policy, 

which was financed with large budget deficits. High increases in wages combined with fre-

quent devaluations of the Swedish currency could also explain these inflation figures. Devalu-

ations drive import prices up and risk leading to higher demands for compensation among 

workers. In 1993, the Swedish central bank adopted an inflation target of 2 percent in order to 

reduce inflation rates. Partly, this policy explains the substantially lower inflation rates since 

1993. In the end of the 1990’s, the Swedish central bank became more independent, making 

the bank’s inflation goal more credible. Stiff price competition internationally has also contri-

buted to these lower rates of inflation. Between 1996 and 1999, prices even fell slightly at 

some points (Svenskt Näringsliv, 2005, p. 13; Eklund, 2007, pp. 407-457). 
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5.5 Nominal and real stock prices 

Movements in the index AFGX since 1980 is shown in figure 4. Observe that it shows nomi-

nal stock prices. To obtain the real stock prices in figure 5, the nominal AFGX was deflated 

for inflation (s.a. CPI). Real stock prices were calculated by using the Fisher relationship bet-

ween the real rate of return, nominal rate of return and the rate of inflation: 

 
% change in real AFGX = ((1 + % change in nominal AFGX) / (1 + % change in CPI)) – 1 (16) 

 
The percentage changes in the nominal AFGX and CPI were calculated in the same way as 

the real GDP in figure 2. 

  

 

Figure 4. In this figure, the development of the Affarsvarlden General Index in nominal terms is shown on a 

quarterly basis since 1980. 
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Figure 5. This figure shows the development of the real AFGX since 1980. The data is based on figures 3 and 4.  

 

Figures 4 and 5 show how the AFGX has developed since 1980 in nominal and real terms res-

pectively. The stock market crash of October 1987 led to substantial declines in real stock pri-

ces. Other considerable declines occurred in the beginning of the 1990’s when Sweden’s eco-

nomy was in a deep recession. In the second half of the 1990’s, the stock market gained, in 

part because of falling international interest rates. When interest rates fall, bonds usually bec-

ome less attractive to investors, who instead invest in assets like stocks. The stock market fell 

heavily following the telecom crisis in 2000 but started gaining again in 2003, partly because 

of falling interest rates. After a peak in 2007, stock prices have fallen substantially, as the cre-

dit crunch and financial crisis signal pessimism about future economic outlooks (Svenskt När-

ingsliv, 2005, p. 79; Eklund, 2007, p. 145; Riksbanken, 2008, pp. 99-103). 
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5.6 Comparison between real stock returns and real GDP growth 

In this section, real stock returns are compared to real GDP growth in order to examine if 

there seems to be a relationship between them. The comparison is based on figures 2, 5 and 6, 

which illustrates the observations between 1980 and 2008 in a scatter diagram.  

 

From figure 6, there is no evident relationship between current real stock returns and current 

real GDP growth. For example, there were two observations in which stock returns fell by 

nearly 40 percent, but GDP growth was not the same – it increased by 2 percent in one case 

but decreased by 2 percent in the other. Similarly, when GDP growth increased by 5 percent, 

stock returns increased by 6 percent in one case but fell by 6 percent in the other.  

 

Based on figures 2 and 5, there is no evident relationship between real stock returns and real 

GDP growth either. It is difficult to see if lagged stock returns are related to current GDP 

growth. In that case, changes in stock returns should precede changes in GDP growth. Whet-

her lagged GDP growth is related to current stock returns is also difficult to see. This indicates 

that the relationship between these variables is not perfect. In section 6, correlation and Gran-

ger causality tests will provide a more detailed picture of the relationship between stock ret-

urns and GDP growth for the case of Sweden. 

 

 
Figure 6. In this scatter diagram, each point represents a quarter from 1980:2 to 2008:2. The vertical axis shows 

real stock returns in a quarter, and the horizontal axis shows the rate of real GDP growth in the same quarter. 
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5.7 Descriptive statistics 

In this section, descriptive statistics for Sweden’s real GDP and real stock prices is presented 

in table 2 for the three sample periods. 

 

Sample period 1980-2008 1980-1992 1993-2008 
Variable Real GDP Real AFGX Real GDP Real AFGX Real GDP Real AFGX

Mean 0.005328 0.023503 0.002548 0.024805 0.007615 0.022432
Median 0.005609 0.052726 0.00545 0.035494 0.00688 0.054616
Standard Deviation 0.017668 0.127895 0.020979 0.137443 0.014164 0.120608
Minimum -0.06974 -0.38118 -0.06974 -0.38118 -0.01881 -0.3098
Maximum 0.049763 0.336355 0.049763 0.287835 0.045849 0.336355
Observations 113 113 51 51 62 62

Table 2. This table shows descriptive statistics for the percentage changes in real GDP and AFGX for the three 

sample periods. 

 

In table 2, the standard deviation for the stock market index is greater than that for real GDP 

growth for all of the sample periods, which means that stock returns have been more volatile. 

This is also shown in the minimum and maximum statistics, which all are greater (in absolute 

values) for stock returns than GDP growth.  

 

The mean is the average quarterly growth rate of real GDP and stock returns. From 1980-

1992 to 1993-2008, the mean for real GDP was tripled, suggesting that real GDP on average 

increased at a higher rate in the later period. A reason could be that the growth of nominal 

GDP was higher in the period 1993-2008 or that the rates of inflation were lower, following 

the inflation goal of 2 percent, which the central bank adopted in 1993. Another difference 

between these time periods is that the standard deviation for real stock returns and real GDP 

growth declined from the earlier to the later sample period, which suggests that the variables 

became less volatile, perhaps because of the lower, more stable, inflation rates. 
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6. Empirical results 

In this section, the results of the correlation and Granger causality tests for the three sample 

periods are presented. I use correlation tests to investigate if stock returns are related to GDP 

growth. The Granger causality tests are used in order to establish whether changes in one of 

the variables cause changes in the other. 

 

6.1 Correlation tests 

The results from the correlation tests are presented in table 3. 

 

Sample period 1980:1-2008:2 1980:1-1992:4 1993:1-2008:2 
Correlation 0.01029 0.02580 -0.00747 
Table 3. This table shows the correlation between real stock returns and real GDP growth for three different 

sample periods.  

 

From table 3, the correlation tests indicate that there is a weak correlation between real stock 

returns and real GDP growth for all three sample periods. Since the correlation is close to 

zero, real stock returns and real GDP growth are almost statistically independent. The correla-

tion tests also show that the correlation has shifted from positive (direct relationship) for the 

period 1980-1992 to negative (inverse relationship) for the period 1993-2008, even if the dif-

ference is relatively small. 

 

6.2 Granger causality tests 

Table 4 presents the results of the Granger causality tests. The null hypothesis (H0) in each 

case is that the variable under consideration does not Granger-cause the other variable. I chose 

to use one, two and four quarterly lags, because other studies have done that, such as Bin-

swanger (2000). I included one lag in order to examine if stock returns are quick in predicting 

future real economic activity. In hypothesis testing, it is also standard to use 95 percent level 

of confidence. If the computed F-value is greater than the critical F-value at the 5 percent le-

vel of significance, the null hypothesis can be rejected. To deepen the analysis, I also test for 

Granger causality on the 1 and 10 percent levels of significance. 
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Critical F-value Direction of 
causality 

Sample period Lags F-value 
1 % 5 % 10 % 

Decision 

R→GDP 1980:1-2008:2 1 0.00353 6.873 3.928 2.752 Do not reject 
R→GDP 1980:1-1992:4 1 0.01534 7.207 4.047 2.815 Do not reject 
R→GDP 1993:1-2008:2 1 0.03013 7.085 4.004 2.793 Do not reject 
        
GDP→R 1980:1-2008:2 1 1.30160 6.873 3.928 2.752 Do not reject 
GDP→R 1980:1-1992:4 1 3.23062 7.207 4.047 2.815 Reject at 10 % 
GDP→R 1993:1-2008:2 1 0.25775 7.085 4.004 2.793 Do not reject 
        
R→GDP 1980:1-2008:2 2 2.34287 4.811 3.082 2.353 Do not reject 
R→GDP 1980:1-1992:4 2 0.10519 5.123 3.209 2.427 Do not reject 
R→GDP 1993:1-2008:2 2 4.42730 4.998 3.159 2.398 Reject at 5 % 
        
GDP→R 1980:1-2008:2 2 0.42709 4.811 3.082 2.353 Do not reject 
GDP→R 1980:1-1992:4 2 1.42995 5.123 3.209 2.427 Do not reject 
GDP→R 1993:1-2008:2 2 0.81556 4.998 3.159 2.398 Do not reject 
        
R→GDP 1980:1-2008:2 4 2.78050 3.513 2.463 2.002 Reject at 5 % 
R→GDP 1980:1-1992:4 4 2.02496 3.858 2.619 2.099 Do not reject 
R→GDP 1993:1-2008:2 4 2.69064 3.695 2.546 2.054 Reject at 5 % 
        
GDP→R 1980:1-2008:2 4 0.56306 3.513 2.463 2.002 Do not reject 
GDP→R 1980:1-1992:4 4 1.15702 3.858 2.619 2.099 Do not reject 
GDP→R 1993:1-2008:2 4 0.61368 3.695 2.546 2.054 Do not reject 
Table 4. This table shows the results of the Granger causality tests. Column one presents the direction of causa-

lity, where R→GDP means causality from stock returns to GDP growth. The second column shows the sample 

periods and the third shows the number of lags. Column four presents the computed F-value. The fifth column 

shows the critical F-values at the 1, 5 and 10 percent levels of significance. Column six shows the decision rule; 

“reject” means that the null hypothesis can be rejected. 

 

Table 4 shows that there are four cases in which the computed F-value is greater than the criti-

cal F-value at the 10 percent level of significance. The null hypothesis can then be rejected. 

Stock returns Granger-cause GDP growth in the next quarter for the sample period 1993-2008 

with two and four lags. This means that stock returns in the past two and four quarters impro-

ve the prediction of GDP growth in the following quarter. With four lags, stock returns also 

Granger-cause future GDP growth for the period 1980-2008. Conversely, GDP growth 

Granger-causes stock returns in the following quarter for the sample period 1980-1992 with 

one lag. 
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7. Discussion 

In this section, the empirical results in section 6 are interpreted and analyzed. The first part 

discusses the results of the correlation tests. The second and third parts discuss the results of 

the Granger causality tests. Finally, the last part analyzes the overall results and what this 

could imply for different actors in the financial market. 

 

7.1 The correlation tests 

The results of the correlation tests indicate that there is a weak relationship between stock ret-

urns and GDP growth for all three sample periods. The correlation is close to zero in all three 

cases, so the variables are almost statistically independent. This implies that neither of the va-

riables can be used to indicate the value of the other. Since there is a delay in the publication 

of the GDP data, stock returns could have contained information about the current state of the 

economy if the correlation had been significant. The correlation tests also show that the rela-

tionship between stock returns and GDP growth has changed from positive for the time period 

1980-1992 to negative for the period 1993-2008, but the difference is relatively small. 

 

7.2 The Granger causality tests from stock returns to GDP growth 

In table 4, the Granger causality tests show a mixed picture with and without evidence of 

causality from stock returns to production growth. With one lag, it cannot be established that 

stock returns Granger-cause GDP growth in the next quarter for the sample period 1980-2008. 

The F-value is far below the critical F-values, so the null hypothesis cannot be rejected. This 

means that stock returns in the previous quarter do not improve the prediction of GDP growth 

in the next quarter. Similarly, with two lags, it cannot be established that stock returns 

Granger-cause GDP growth in the following quarter. 

 

With four lags, the computed F-value is greater than the critical F-value at the 5 percent level 

of significance, so the null hypothesis is rejected. Thus, stock returns in the previous four 

quarters improve the prediction of real economic activity in the next quarter. Why this is the 

case with four lags, but not with one and two lags, could be because stock returns in the past 

year contain more information than stock returns in the past quarter or six months. For ex-

ample, if stock returns fall sharply during three quarters, and remain at the same level in the 

next quarter, the trend is negative – not neutral. This negative trend could make consumers 
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spend less and companies invest less, which might lead to a slowdown in the economy. Stock 

returns in the past year could therefore show a clearer trend of current, and consequently also, 

future economic activity. 

 

Tobin’s q theory of investment provides another explanation for this result. When stock prices 

increase or decrease, it takes time for managers of firms to recognize that they should change 

the capital stock because stock prices are very volatile. If managers conclude that they should 

invest, they have to decide what and how much to invest. The process from changes in stock 

prices to actions by managers therefore takes time and one or two quarters might not be 

enough. Thus, it could take four quarters for stock returns to have an impact on GDP. 

 

For the two shorter time periods, the empirical results also show a mixed picture. Between 

1980 and 1992, it cannot be established that stock returns Granger-cause GDP growth in the 

next quarter with one, two or four lags, which confirms the findings of Binswanger (2000) 

and Hamori et al. (2002), who found no evidence for any causal relationship between stock 

returns and future production growth in the USA and Japan for the sample periods 1984-1995 

and 1985-2000. For the period 1993-2008, the null hypothesis cannot be rejected with one lag 

either. However, with two and four lags, the null hypothesis is rejected at the 5 percent level 

of significance, which means that stock returns Granger-cause GDP growth in the next quar-

ter. The reason can once again be related to more information: movements in stock returns for 

two and four quarters contain more information than for one quarter. 

 

That stock returns Granger-cause GDP growth in the period 1993-2008, but not in 1980-1992, 

suggests that the market has become better at predicting future economic activity. Instead of 

just reacting to economic news afterwards, the market now tries to predict the future state of 

the economy. The reasons for this change are difficult to ascertain. Perhaps the period 1980-

1992 was a bit unusual, with stock market crashes, economic recessions, high rates of infla-

tion, frequent devaluations and high interest rates. Maybe stock prices were more affected by 

these other variables than expected future economic activity for the period 1980-1992. An-

other reason could be related to the central bank’s inflation goal of 2 percent. Since it was 

adopted in 1993, inflation rates have generally been lower and not so volatile, making them 

easier for investors to predict. Consequently, this could have led to better predictions of future 

real economic activity.  
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There could also have been more speculative bubbles and fads in the stock market during the 

period 1980-1992, meaning that stock price fluctuations were attributed to psychological fact-

ors. On the other hand, one of the biggest speculative bubbles between 1980 and 2008 was the 

Internet bubble in 2000 (Malkiel, 2003). Another explanation is that the market has become 

more efficient and therefore reflected information about future economic conditions to a high-

er extent for the period 1993-2008. This is supported by previous studies, showing that devia-

tions from the efficient markets hypothesis have disappeared in later years (Svensson, 2007). 

However, I cannot ascertain exactly what is behind these differences for the time periods. 

 

7.3 The Granger causality tests from GDP growth to stock returns 

The Granger causality tests also show that real GDP growth appears to be a weak indicator of 

future stock returns. For the sample period 1980-2008, it cannot be established that GDP 

growth Granger-causes stock returns in the following quarter with one, two or four lags. This 

implies that past levels of GDP growth do not improve the prediction of future stock returns. 

There is no evidence of Granger causality from GDP growth to stock returns for the time pe-

riod 1993-2008 with one, two and four lags either. This is the case for the period 1980-1992 

with two and four lags as well.  

 

However, with one lag, the computed F-value is greater than the critical F-value at the 10 per-

cent level of significance in the period 1980-1992, implying that GDP growth Granger-causes 

stock returns in the following quarter. Since the GDP figures are not published until two 

months after the end of a quarter, GDP growth could in practice only be used to predict stock 

returns in the month that is left of the new quarter. For example, suppose that the data on GDP 

has just been published for the latest quarter and that it shows a decline in GDP growth. In 

addition, suppose that stock returns increased in the first two months of the new quarter. The 

evidence of Granger causality then implies that GDP growth predicts a decline in stock re-

turns in the last month of the new quarter. This finding could be related to the economic ev-

ents in the period 1980-1992. Somehow they might have had an impact on this relationship.  

 

7.4 Analysis and implications 

On the whole, the correlation tests show that there is almost no correlation between current 

real stock returns and current real economic activity. The Granger causality tests, on the other 

hand, seem to confirm the previous findings of for example Fama (1990), Schwert (1990) and 
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Gallinger (1994): variations in stock returns can be explained by expected future real econom-

ic activity. Thus, this relation also holds for a small open economy like Sweden. Stock returns 

improve the prediction of real economic activity with two and four lags, especially between 

1993 and 2008. Therefore, stock returns indicate economic activity in the next quarter. This 

result supports the two theories presented in section 2: Tobin’s q theory of investment and the 

Gordon growth model. Whether fluctuations in stock returns lead to changes in GDP growth 

or whether stock returns are good at predicting future real economic activity is not possible to 

determine, though. Perhaps both models are valid, so that they complement each other. 

 

However, with one, two and four lags, there were six cases in which it could not be establish-

ed that stock returns Granger-cause production growth, which supports the findings of Liu et 

al. (1993) and Loflund and Nummelin (1997), who found an insignificant relation between 

real stock returns and expected real economic activity in Canada, Germany, Sweden, U.K. 

and the USA.  

 

For the periods 1953-1995 and 1970-1984, Binswanger (2000) and Hamori et al. (2002) found 

evidence for a significant relationship between stock returns and future real economic activity, 

but for the periods 1984-1995 and 1985-2000, they found no evidence for a significant rela-

tionship. Their results suggest that the market became worse at predicting future economic 

activity. The results of this paper show that the market has become better at predicting it. The 

differences in the results could be because we have studied different countries (Sweden and 

the USA) and sample periods. 

 

Overall, the empirical results also suggest that GDP growth does not indicate future stock re-

turns, which confirms the findings of Flannery & Protopapadakis (2002). Except for one case, 

there was no evidence of Granger causality from GDP growth to stock returns. With one lag, 

the null hypothesis was only rejected at the 10 percent level of significance, which is a rather 

weak evidence of Granger causality. Therefore, GDP growth is not so useful for investors 

who want to forecast future stock returns in order to optimize capital and portfolio allocations. 

 

The finding that stock returns can improve the prediction of future real activity could be used 

by policymakers and business planners when they make economic forecasts. With better fore-

casts, policymakers can more easily prevent the economy from getting overheated or reduce 

the impact of an economic downturn. The substantial fall in the Swedish stock market in 2008 



33 
 

indicates an economic downturn for the Swedish economy in the beginning of 2009, which 

would mean lower production rates and higher unemployment. Policymakers could therefore 

use this information to reduce the impact of this expected downturn.  

 

In the first two quarters of 2008, the AFGX fell by approximately 18 percent (Affärsvärlden, 

2009). This was one signal of an economic downturn in the third quarter – at least for Swe-

den. However, based on the tests in section 6, I cannot determine whether fluctuations in 

stock returns could have predicted the severity of the recession. 

 

That stock returns can improve the prediction of future production growth rates does not mean 

that the outcome will be exactly like the predicted. A prediction is by definition only a state-

ment about what someone thinks will happen in the future. Therefore, there is an error term in 

my predictions. Thus, even if stock returns fall sharply, like in 2008, production growth could 

increase in the following quarter. This is because many other variables can explain move-

ments in stock returns than information about future production growth and it is very difficult 

to say exactly what caused them. In that sense, the term Granger causality is a bit misleading. 

Generally, the Granger causality test is used to identify cause and effect, but it does not really 

mean that changes in one variable cause changes in another. If Granger causality is establish-

ed, it suggests that one variable can be used to better predict the other variable compared to 

only using the past history of that other variable (Gujarati, 2003, pp. 696-700).  

 

To get a more comprehensive view of the future state of the economy, it could be good to 

look at other indicators as well, such as new orders for consumer goods, money supply, con-

sumer expectations and interest rate spread. Whether these variables also improve the predic-

tion of future economic activity is an interesting subject for further studies. In addition, fur-

ther research could study the relationship between stock returns and GDP growth for future 

time periods in order to investigate if the relationship has changed.  
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8. Conclusion 

Using correlation and Granger causality tests, this paper has examined the empirical relation-

ship between real stock returns and real GDP growth for the case of Sweden between 1980 

and 2008. The empirical results show that there is almost no correlation between current real 

stock returns and current real GDP growth. On the other hand, stock returns improve the pre-

diction of real GDP growth in the following quarter, especially between 1993 and 2008. Stock 

returns therefore indicate real economic activity in the next quarter, which supports the con-

clusions of for example Fama (1990), Schwert (1990) and Gallinger (1994). However, there is 

no evidence of Granger causality from stock returns to production growth between 1980 and 

1992, which confirms the findings of Binswanger (2000) and Hamori et al. (2002). That caus-

ality is established in the later period, but not in the earlier period, suggests that the market 

has become better at predicting future economic activity. 

 

The Granger causality tests also show that GDP growth does not indicate stock returns in the 

following quarter. Except for one case, there was no evidence of Granger causality from GDP 

growth to stock returns. This confirms the findings of Pearce & Roley (1985) and Flannery & 

Protopapadakis (2002). 

 

The finding that stock returns can improve the prediction of future real economic activity 

could be used by policymakers and business planners when they make economic forecasts. To 

get a more comprehensive view of the future state of the economy, it could be good to look at 

other indicators as well. As evidenced in this paper, the results of the Granger causality tests 

can be different for different periods and lags. In addition, Granger causality can change from 

one time period to another. Further research could explore this relationship for future sample 

periods in order to investigate if the Granger causality from stock returns to GDP growth and 

vice versa has changed. Whether other variables can improve the prediction of future econo-

mic activity is another subject for further studies. 
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