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Abstract 

The use of valuation multiples of fundamental value to forecast equity returns, have proven to 

become a successful predictor the United States. Therefore, it is interesting to investigate 

whether this methodology is applicable to the Swedish, Danish and Norwegian equity market 

through the use of the dividend-price ratio.  

To investigate this, the methodology developed by Robert J. Shiller and John Y. Campbell, with 

an extension building on the work of Thomas Philips and Cenk Ural, is applied. This results in 

the establishment of causality between the dividend-price ratio and future growth in equity 

prices and dividends for the Swedish, Danish and Norwegian market. In addition, the future 

equity returns are estimated to be are higher in Sweden and Denmark, as compared to Norway.  

The model setup that is used to estimate future equity returns do impose some econometric 

difficulties through potential correlation between observations in the time series. This is dealt 

with through a simulation study, which indicate that the results are valid.  

The final discussion that is highlighted, is whether dividends are a precise measure of 

fundamental value. In the United States, the level of dividend payouts among the largest 

companies have declined significantly. This is also a trend that is evident in Sweden and 

Denmark, and impose a possible downward bias on the equity return forecast. The best way to 

handle this, is to obtain data on total payout that includes dividends and share buybacks. This 

is not considered part of the scope of this research, but is left to be investigated in the future.   
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Introduction 

Brief History on Equity Returns  
A comprehensive study carried out by Jeremy J. Siegel, analyse the performance of the U.S. 

stock market dating back to 1802. The inflation adjusted results from Siegel’s study indicate 

that the compound annual real return on stocks is 6.6 percent per year after inflation. 

Outperforming other asset classes such as Bonds, Bills, Gold and the US Dollar. The results of 

this study are displayed in Figure 1 below.  

 

 

Figure 1: Total Real Returns on U.S. Stocks, Bonds, Bills, Gold, and the Dollar, 1802-2012 (Siegel, 2014) 

 

Real stock returns are volatile in the short run, driven by changes in earnings, interest rates and 

other risk factors. Yet, these short-term swings in the market seem insignificant compared with 

the stable upward movement in real stock returns. This stability has persisted despite the 

significant changes to the society, the economy and the basic factors generating wealth for 

shareholders, that have taken place over the last two centuries. It seems plausible that the time-

series possesses a mean reverting behaviour, a property that indicate that periods of above-

average returns tend to be followed by periods of below-average returns, and vice versa.    

Some have questioned that the data from the Unites States overestimates the historical equity 

returns measured on a world-wide basis. The claim is that the United States stock returns exhibit 
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survivorship bias, a bias caused when returns are collected from successful equity markets, but 

ignored in countries where stocks have faltered or disappeared, such as in Russia or Argentina 

(Brown, et al., 1995). This bias suggests that the stock returns in the United States are unique 

and that historical stock returns in other countries would be lower. A study conducted by Elroy 

Dimson, Paul Marsh and Mike Staunton (Dimson, et al., 2002), examined the historical stock, 

bond and bill returns from 19 countries from 1900 until 2002, and showed that, despite the 

major disasters experienced in many of the countries in Europe, every country exhibited 

significant positive after inflation stock returns. Using updated data until 2012, the results are 

confirmed and displayed in Figure 2 (Siegel, 2014).  

 

 

Figure 2: International Real Returns on Stocks, Bonds, and Bills 1900-2012 (Siegel, 2014) 

 

As indicated by Figure 2, real equity returns range from 1.7 percent in Italy to 7.2 percent in 

Australia and South-Africa, with a simple arithmetic mean of 4.6 percent across the 19 

countries. Therefore, the real stock returns in the United States, are not exceptional. Dimson, 

Marsh and Staunton concluded the following: “… that the US experience of equities 

outperforming bonds and bills has been mirrored in all sixteen countries examined … Every 

country achieved equity performance that was better than that of bonds. Over the 101 years as 

a whole, there were only two bond markets and just one bill market that provided a better return 

than our worst performing equity market.” (Dimson, et al., 2002).  
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How to Assess Value? 
Even though equities are the best performing asset class over the long run in both the United 

States and the 19 non-U.S. markets, there is evidence of periods where the market performs 

poorly. Therefore, tools to assess whether values are high or low in the given environment are 

needed. Most of these indicators measure the market value of the outstanding shares relative to 

economic fundamentals, such as earnings, dividends, cash flows, book values, or to some 

economic variable such as GDP or interest rates.  

Price-to-earnings ratio is the most basic and fundamental measure for valuing stocks and is 

simply the ratio of a stock’s price to its earnings. The ratio of the market is the aggregate 

earnings of the market to the aggregate value of the market. This ratio measures how much an 

investor is willing to pay for a dollar’s worth of current earnings (Siegel, 2014). Under normal 

circumstances this measure represents a sound picture of the valuation. Unfortunately, there are 

two drawbacks to this method. First, when one or more firms reports large losses, the price-

earnings ratio often create a highly distorted view of the index’s valuation. This distortion is 

called the aggregation bias and is cased because losses in one firm do not cancel the profits of 

another firm. One method to deal with this bias is to weight the profits and losses of each firm 

by its market weight in the index (Siegel, 2009). As this bias usually only occur when a few 

firms experience significant losses, the recalculation of the index can become a cumbersome 

process. Second, corporate earnings are extremely volatile and, in practice, almost impossible 

to predict. Thus, the prevailing level of returns is not necessarily a good indicator of future 

development.  

To adjust for the aggregation bias and highly fluctuating earnings Robert J. Shiller and John Y. 

Campbell revised the price-to-earnings ratio through taking the price of a broad market index, 

such as S&P 500, and dividing it by the average of the last 10 years of aggregate earnings, with 

all measures adjusted for inflation (Shiller & Campbell, 1998). The intention of using the last 

10 years is to smooth out temporary fluctuations in profits caused by business cycles. A 

modification that was outlined in the works of Benjamin Graham and David Dodd, who claimed 

that for purposes of examining valuation ratios, one should use an average of earnings of “not 

less than five years, preferably seven to ten years” (Benjamin & Dodd, 1934).  
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Research Questions 

The main objective of this research is to forecast long-term equity returns for the Swedish, 

Danish and Norwegian stock market through the use of a valuation ratio. Breaking down this 

objective involves the formulation of research questions. These questions are separated into two 

different parts: a theoretical part and an empirical part.  

 

Theoretical Research Questions    

A natural starting point of the analysis is to investigate what factors drive the historical equity 

return.  

- Research question 1: What are the main drivers of equity returns? 

Then, following Eugene F. Fama’s (Fama, 1970) efficient market hypothesis, prices always 

reflect full information, and thus render prices unforecastable. But to be able to forecast equity 

returns, it is important to investigate whether this hypothesis holds in reality.  

- Research question 2: What is possible to forecast under the framework of a market value 

multiple?  

After establishing if the framework is appropriate for forecasting, it is important to establish a 

sound theoretical relationship between a fundamental equity return driver and the forecast of 

future returns. 

- Research question 3: Is there a theoretical relationship between valuation ratios and the 

prospective equity returns? 

 

Empirical Research Questions 

Theoretical explanations are only part of the picture. Therefore, both academics and 

practitioners demand empirical tests of theoretical outcomes. So, to expand on the theoretical 

part of the research that is conducted mainly on U.S. stock market data, an empirical study of 

the Swedish, Danish and Norwegian equity markets are conducted. To structure this study three 

research questions are put forth.  
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- Research question 4: How does the theoretical foundation, established through historical 

U.S. data, extend to the Scandinavian markets? 

- Research question 5: What are the long-term expected real and nominal returns for the 

Scandinavian markets? 

- Research question 6: To what extent are the forecasts driven by endogeneity? 

 

Outline of the Research   

The following structure of the paper is aligned to answer the research questions. Therefore, the 

first section intends to establish a sound theoretical foundation for the forecasting. This 

theoretical foundation highlights the main drivers of equity returns, the conventional efficient 

market hypothesis and basic tools to assess relative market value. Then to investigate whether 

the efficient market hypothesis hold or not, some regression tools are explained. Then, these 

tools are applied to the U.S. market. To finish the theoretical part, the model framework adopted 

from Philips and Ural (Philips & Ural, 2016) that links expected equity returns and valuation 

ratios, is explained.   

The second section aim to clarify how the theoretical foundation is specified to replicate the 

analysis on the Swedish, Danish and Norwegian markets. First, the main objective is 

highlighted, then the model specifications are made and after that the methods to check for 

statistical validity are explained.  

The last two sections discuss the results from the models specified in the prior section, as well 

as a small discussion about the use of dividends as the main valuation ratio and how future 

research can improve on the results. Then, a conclusion makes up the final section.   
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Theoretical Foundation  

To be able to forecast long-term equity returns it is important to understand the fundamental 

drivers of equity returns, as well as pitfalls that can affect the quality of the results. Therefore, 

this section sets out to answer the first three research questions by first describing the empirical 

findings of the composition of equity returns as well as the theoretical foundation of the efficient 

market hypothesis. To investigate research question two, Shiller and Campbell’s empirical 

findings about valuation ratios are discussed in light of predictability and explored using a basic 

regression analysis tool. Then, the last section sets out to answer research question three and 

establish a theoretical sound relation between fundamental valuation multiples and long-term 

equity returns. This framework will then be utilized in forecasting long-term equity returns.  

  

Drivers of Equity Returns 

Roger G. Ibbotson and Peng Chen have conducted extensive research to explore the 

composition of equity returns. Through six methods, they decomposed the 1926 to 2000 

historical equity returns into supply factors including inflation, earnings, dividends, price to 

earnings ratio, dividend payout ratio, book value, return on equity, and GDP per capita. The 

first two methods are models based entirely on historical returns, while the other four models 

are models of supply side (Ibbotson & Chen, 2003). The six return decomposition methods of 

geometric average returns �̅� are: 

 

Method 1: Building Blocks Model 

 �̅� = 𝐶𝑃𝐼̅̅ ̅̅ ̅ + 𝑅𝑓̅̅̅̅ + 𝐸𝑅𝑃̅̅ ̅̅ ̅̅ + 𝐼𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  (1) 

Where, 𝐶𝑃𝐼 is the U.S. Consumer Price Index, 𝑅𝑓 is the real risk-free rate, 𝐸𝑅𝑃 is the equity 

risk premium, and 𝐼𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛 captures the reinvestment return and geometric interaction 

among the components.   

 

Method 2: Capital Gain and Income Model 

 �̅� = 𝐶𝑃𝐼̅̅ ̅̅ ̅ + 𝐶𝑔̅̅̅̅ + 𝐼𝑛𝑐̅̅ ̅̅ + 𝐼𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  (2) 

Where, 𝐶𝑔 is the real capital gain, and 𝐼𝑛𝑐 is the dividend income return.  
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Method 3: Earnings Model 

 �̅� = 𝐶𝑃𝐼̅̅ ̅̅ ̅ + 𝑔𝐸𝑃𝑆̅̅ ̅̅ ̅̅ + 𝑔𝑃/𝐸̅̅ ̅̅ ̅̅ + 𝐼𝑛𝑐̅̅ ̅̅ + 𝐼𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  (3) 

 Where, 𝑔𝐸𝑃𝑆 is the real EPS growth, 𝑔𝑃/𝐸 is growth in P/E. 

 

Method 4: Dividends Model 

 �̅� = 𝐶𝑃𝐼̅̅ ̅̅ ̅ + 𝑔𝑃/𝐸̅̅ ̅̅ ̅̅ + 𝑔𝐷𝑖𝑣̅̅ ̅̅ ̅̅ − 𝑔𝑃𝑂̅̅ ̅̅ ̅ + 𝐼𝑛𝑐̅̅ ̅̅ + 𝐼𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  (4) 

Where, 𝑔𝐷𝑖𝑣 is the real dividend-per-share growth, 𝑔𝑃𝑂 is growth in the dividend-payout ratio. 

 

Method 5: Returns on Book Equity Model 

 �̅� = 𝐶𝑃𝐼̅̅ ̅̅ ̅ + 𝑔𝑃/𝐸̅̅ ̅̅ ̅̅ + 𝑔𝐵𝑉̅̅ ̅̅ ̅ + 𝑔𝑅𝑂𝐸̅̅ ̅̅ ̅̅ + 𝐼𝑛𝑐̅̅ ̅̅ + 𝐼𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  (5) 

Where, 𝑔𝐵𝑉 is the real book equity value of equity growth, 𝑔𝑅𝑂𝐸 is the growth of the return on 

the book value of equity.  

 

Method 6: GDP Per Capita Model 

 �̅� = 𝐶𝑃𝐼̅̅ ̅̅ ̅ + 𝑔𝐺𝐷𝑃/𝑃𝑂𝑃̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ + 𝑔𝐹𝑆̅̅ ̅̅̅ + 𝐼𝑛𝑐̅̅ ̅̅ + 𝐼𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  (6) 

Where, 𝑔𝐺𝐷𝑃/𝑃𝑂𝑃 is the real growth in GDP-per-capita, 𝑔𝐹𝑆 is the increase in equity factor share 

in the overall economy.  

The results of the six methods are displayed in Figure 3 and show several important findings. 

The first one being that the growth in corporate earnings has been in line with the growth of 

overall economic productivity. Second, of an overall total equity return of 10.70 percent, the 

P/E increases accounted for only 1.25 percentage points, where most of the returns indicate to 

be driven by dividend payments and nominal earnings growth. In addition, economic 

productivity outgrew both corporate earnings and dividends from 1926 through 2000. Fourth, 

contrary to the record earnings growth in the 1990s, the dividend yield and the payout ratio 

declined sharply, which impose uncertainty about the use of dividends alone as a measure for 

corporate profitability and future earnings growth.  
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Figure 3: Decomposition of Historical Equity Returns by Six Methods, 1926-2000 (Ibbotson & Chen, 2003) 

 

Ibbotson and Chen use these results to show that supply side models can be used to forecast 

long-term equity returns (Ibbotson & Chen, 2003). In other words, investors’ expectations of 

long-term equity performance should be based on the supply of equity returns produced by 

corporation. Based on the results presented in Figure 3, the supply of equity returns consists of 

mainly two components: current return in the form of dividends, and long-term productivity 

growth in the form of capital gains. Their forecast assumes market efficiency and a constant 

equity risk premium. This implies that a period with a high P/E ratio indicate that the market 

forecast higher earnings growth and not price decline. This assumption is in line with the 

efficient market hypothesis. The question then becomes how robust is this assumption in reality 

and how to construct an improved framework to forecast long-term equity returns using 

dividends and capital gains.  

 

Conventional Efficient Market Hypothesis  

The efficient market hypothesis (EMH) states that market prices fully reflect all available 

information. The origins of this theory can be traced back to the work of Eugene F. Fama and 

Paul A. Samuelson, who independently developed the basic notion of market efficiency.  
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Samuelson proposed that in an informationally efficient market, price changes must be 

unforecastable if they are properly anticipated, that is, if they fully incorporate the information 

and expectations of all market participants (Samuelson, 1965).  

Eugene Fama first coined the phrase “efficient markets” in 1965 (Fama, 1965). He later 

formalized the evidence supporting the hypothesis. According to Fama, efficient markets are 

markets where “there are large numbers of rational profit maximizing activities competing, with 

each trying to predict future market values of individual securities, and where important current 

information is almost freely available to all participants” (Fama, 1970). He defines efficient in 

three different forms 

- Strong form: Stock prices reflect all information  

- Semi-strong form: Stock prices reflect public financial information  

- Weak form: Stock prices reflect all past stock prices, thus, they cannot be used for future 

predictions 

The counter-intuitive nature of this theorem is highlighted by Andre W. Lo: “the more efficient 

the market, the more random the sequence of price changes generated by such a market, and 

the most efficient market of all is one in which price changes are completely random and 

unpredictable. Thus, investors driven by profit opportunities will capitalize on every piece of 

informational advantage available and quickly eliminate the profit opportunity that first 

motivated their trades. When this occurs in an idealized world of frictionless markets with 

costless trades, the prices must always fully reflect all available information. Therefore, no 

profits can be garnered from information-based trading because such profits must have already 

been captured. In mathematical terms, prices must follow martingales” (Lo, 2008). 

 

The foundation of the EMH literature revolves around the random walk hypothesis (RWH) and 

the martingale model. This is two statistical descriptions of unforecastable price changes and 

were initially seen as implications of the EMH, and imply that successive price changes (or 

successive one-period returns) are independent. In addition, it is assumed that successive 

changes (or returns) are identically distributed. Formally, this can be written as, 

 𝑓(𝑟𝑗,𝑡+1|Φt) = 𝑓(𝑟𝑗,𝑡+1) (7) 
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where 𝑟𝑗,𝑡+1 is the one-period percentage return and Φt is a general symbol for whatever set of 

information is assumed to be “fully reflected” in the price at 𝑡 (Fama, 1970). Fama also make 

a noticeable distinction that the random walk model does not say that past information is of no 

value in assessing distributions of future returns. On the contrary, past returns are the best 

source of information because return distributions are assumed to be stationary through time. 

However, the random walk model does say that the sequence of the past returns is of no value 

in assessing distributions of future returns (Fama, 1970).  

 

Measurement of Market Value  

In contrast to the EMH, Robert Shiller and John Campbell established, in 1998, that long-term 

stock returns are not random walks but can be forecasted through the use of a valuation ratio. 

Shiller and Campbell detected that by adjusting the basic price-earnings ratio by taking the price 

of a broad market index and dividing it by the average of the last 10 years of aggregate earnings, 

with all measures adjusted for inflation, the ratio stays within a historical range. This implies 

that that when the ratio is above its long-run average, the model predicts below-average real 

stock returns and vice versa (Shiller & Campbell, 1998). From 1881 to 2015 the cyclically-

adjusted price-to-earnings ratio (CAPE) for the S&P 500 was frequently between 10 and 22 and 

often returning to its historical average of 16.6, this is displayed in Figure 3 below.  
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Figure 4: Cyclically Adjusted Price-to-Earnings Ratio for S&P 500 from 1881 to 2015 

 

The CAPE of the S&P 500 has significantly exceeded this range only four times, in 1901, 1928, 

1966 and in 1995. Each time plausible reasons were given for why long-standing methods of 

evaluation no longer were applicable. Reasons such as the introduction of mass production, the 

departure from the gold standard, the telephone, the computer or globalization (Shiller, 2000). 

In retrospect, these arguments proved unsound as investments entered when the market hit 

record highs generally experienced real losses over the preceding 10-20 years.  

 

This evidence proposes the premise that when it comes to pricing ratios, it is reasonable to 

assume that prices are not likely to drift too far from their normal relationships to an indicator 

of fundamental value, such as earnings or dividends. Thus, when we assume that a valuation 

ratio will continue to fluctuate within their historical range in the future, it is reasonable to 

expect that either the numerator or the denominator of the ratio must move in a direction to 

restore the ratio from an extreme level. Therefore, one component of the ratio must be 

forecastable, i.e., high prices relative to dividends must forecast some combination of unusual 

increases in dividends or declines in prices.  

As mentioned earlier, the conventional efficient market hypothesis postulates that the stock 

market returns are not predictable, so that neither the price-earnings ratio nor any other 

valuation ratio has any ability to forecast movements in stock returns. Then, for the pricing 
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ratios not to be stuck at extreme values, it is required that the dividend price ratio predicts future 

growth in earnings.  

To assess whether it is earnings growth or price growth that restores the pricing ratio, it is 

possible to plot the price-earnings ratio against the two factors and evaluate the causal 

relationship through the use of a simple linear regression.  

 

Regression Model  

A simple regression model is the most commonly used technique for determining how one 

variable of interest is affected by changes in another variable, and is used for three main 

purposes:  

1. To describe the dependence of one variable on another. 

2. To predict values of one variable from values of another. 

3. To correct for the dependence of one variable on another, in order to clarify other 

features of its variability.  

  

Linear Regression Model 

A linear regression model can be formulated as 

 𝑌𝑖 =  𝛽0 + 𝛽1𝑋𝑖 + 𝑢𝑖 , (8) 

 

where 𝑌𝑖 is the dependent variable and 𝑋𝑖 is the independent variable. 𝛽0 + 𝛽1𝑋𝑖 is the 

population regression function that measures the relationship that holds between 𝑌𝑖 and 𝑋𝑖 on 

average over the selected population. Thus, if you knew the value of 𝑋𝑖, you would predict that 

the value of the dependent variable, 𝑌𝑖, is 𝛽0 + 𝛽1𝑋𝑖. The intercept 𝛽0 and the slope 𝛽1 are the 

coefficients of the population regression line. The slope 𝛽1 is the change in 𝑌 associated with a 

unit change in 𝑋𝑖. The intercept is the point at which the population regression line intersects 

the 𝑌 axis when X is zero. The term 𝑢𝑖 is the error term that incorporates all the other factors 

besides 𝑋𝑖 that determine the value of the dependent variable, 𝑌, for a specific observation, 𝑖 

(Stock & Watson, 2012).  
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Ordinary Least Square Regression 

The most common method of estimating the coefficients of the linear regression model is the 

ordinary least squares estimator (OLS estimator). The OLS estimator chooses the regression 

coefficient so that the estimated regression line is as close as possible to the observed data. The 

closeness is measured by the sum of the squared error terms, 𝑢𝑖. This can be written as, 

 

 ∑(𝑌𝑖 − 𝑏0 − 𝑏1𝑋𝑖)
2

𝑛

𝑖=1

. (9) 

 

In this equation 𝑏0 and 𝑏1 is some estimators of 𝛽0 and 𝛽1, thus the mistake made in predicting 

the 𝑖𝑡ℎ observation is 𝑌𝑖 − (𝑏0 + 𝑏1𝑋𝑖) = 𝑌𝑖 − 𝑏0 − 𝑏1𝑋𝑖. The OLS estimators of the slope 𝛽1 

and the intercept 𝛽0 are  

 

 �̂�1 =
∑ (𝑋𝑖 − �̅�)(𝑌𝑖 − �̅�)𝑛

𝑖=1

∑ (𝑋𝑖 − �̅�)2𝑛
𝑖=1

=
𝑠𝑋𝑌

𝑠𝑋
2  (10) 

 

 �̂�0 =  �̅� − �̂�1�̅�. (11) 

 

The OLS predicted values �̂�𝑖 and residuals �̂�𝑖 are 

 

 �̂� = �̂�0 + �̂�1𝑋𝑖,    𝑖 = 1, … , 𝑛 (12) 

  

 �̂�𝑖 = 𝑌𝑖 − �̂�𝑖,       𝑖 = 1, … , 𝑛   (13) 

 

The estimated intercept �̂�0, slope �̂�1, and residual �̂�𝑖 are computed from a sample 𝑛 

observations of 𝑋𝑖 and 𝑌𝑖, 𝑖 = 1, … , 𝑛. These are estimates of the unknown true population 

intercept 𝛽0, slope 𝛽1, and error term 𝑢𝑖 (Stock & Watson, 2012). 
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Measures of Fit 

To assess the quality of the estimated regression function, the regression 𝑅2 and the standard 

error are useful tools. The regression 𝑅2 is the ratio between the variance in 𝑌 that is explained 

by the regression (the variance in �̂�), and the total variance in 𝑌. This can be written as,  

 

 𝑅2 =
𝑉𝑎𝑟(�̂�)

𝑉𝑎𝑟(𝑌)
, (14) 

with,  

 

 𝑉𝑎𝑟(�̂�) = ∑(�̂�𝑖 − �̅�)
2

𝑛

𝑖=1

 (15) 

and, 

 

 𝑉𝑎𝑟(𝑌) = ∑(𝑌𝑖 − �̅�)2

𝑛

𝑖=1

. (16) 

 

 

The 𝑅2 ranges between 0 and 1, where a higher value is an indication that the regressor is a 

good predictor of 𝑌𝑖.  

The standard error of the regression (SER) is an estimator of the standard deviation of the 

regression error 𝑢𝑖 and is therefore a measure of the spread of the observations around the 

regression line. The SER is defined as 

 

 𝑆𝐸𝑅 = 𝑠�̂�, (17) 

 

where,  
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 𝑠𝑢
2 =

1

𝑛 − 2
∑ �̂�𝑖

2

𝑛

𝑖=1

=
𝑆𝑆𝑅

𝑛 − 2
 (18) 

 

and the sample variance, 𝑠𝑢
2, uses the fact that the sample average of the OLS residual is zero. 

 

The Least Squares Assumptions 

To provide an appropriate estimator of the unknown regression coefficients, 𝛽0 and 𝛽1, the OLS 

method does come with a set of assumptions with regards to the linear regression model and 

the sampling scheme. The understanding of these assumptions is vital in the understanding and 

the assessment of the results derived through the methodology.   

The first assumption is that the conditional distribution of 𝑢𝑖 given 𝑋𝑖 has a mean of zero. This 

means that the “other factors” contained in 𝑢𝑖 are unrelated with 𝑋𝑖 in the sense that, given a 

value of 𝑋𝑖, the mean of the distribution of these other factors is zero.  

The second assumption is that (𝑋𝑖, 𝑌𝑖), 𝑖, … , 𝑛 are independently and identically distributed 

(i.i.d.) across observations. This is a statement about how the sample is drawn, i.e., if the 

observations are drawn by a simple random sampling from a single large population.  

The third least squares assumption is that large outliers are unlikely. This can be made 

mathematically precise by assuming that 𝑋 and 𝑌 have nonzero finite fourth moments, 0 <

𝐸(𝑋𝑖
4) < ∞ and 0 < 𝐸(𝑌𝑖

4) < ∞, or that 𝑋 and 𝑌 have finite kurtosis. The assumption of finite 

kurtosis is used to justify the large-sample approximations to the distributions of the OLS test 

statistics.   

 

Drivers of Mean-Reversion  

A simple linear regression is used to assess whether it is earnings growth or price growth that 

restores the pricing ratio. The answer to this question is given by the scatterplots below and are 

based on U.S. stock market data. In Exhibit 1, left panel, the vertical axis is the growth rate of 

real dividends over a time interval that is sufficient to bring the dividend-price ratio back to its 

historical mean of 4.65%. Since 1872, the dividend-price ratio has crossed its mean value 

twenty-six times, with intervals between crossings ranging from one to twenty years.  
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From studying the left panel, it is obvious that the dividend-price ratio has done a bad job as a 

forecaster of future dividend growth to the date when the ratio again returns to its historical 

mean. The regression line is almost horizontal with an 𝑅2 statistic of 1.97%. This implies that 

only 2% of the variation of the dividend growth is explained by the initial dividend price-ratio. 

Meaning that the forecast for future dividend growth is almost the same, regardless of the 

divided-price ratio.  

In the right panel, the vertical axis shows the growth rate of real stock prices over a time interval 

that is sufficient to bring the dividend-price ratio back to its historical mean. With an adjusted 

𝑅2 statistic of 64.58%, it is evident that there is a strong positive relation between the dividend-

price ratio and price growth. Therefore, it must follow that the ratio forecasts movements in the 

denominator, which is to say that it is the stock price that has moved to restore the ratio to its 

mean value.    

These results are an updated version of Shiller and Campbell’s 1998 publication, but the results 

are consistent with their findings. 

Exhibit 1: Dividend and Price Growth in the U.S. Stock Market 
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 Table 1: Statistics from the U.S. Stock Market 

 

Forecasting  

Forecasting Equity Returns using Valuation Ratios 

Many studies that document the relationship of equity valuation measures to future long-term 

equity returns do not provide analytical expressions that make the expected return a function of 

the valuation ratio.  To avoid this in the forecasting of equity market returns, the model 

framework of Thomas Philips and Cenk Ural is adopted (Philips & Ural, 2016). The model 

setup starts with the supply side Dividend Discount Model (DDM) proposed by John Burr 

Williams (Williams, 1938), which states that the current price of a security, 𝑃𝑡, is the present 

value of its expected future per-share dividends 𝐸[𝐷𝑡+𝑖],   𝑖 > 0, discounted at its expected 

return 𝐸[𝑟], 

 

 𝑃𝑡 = ∑
𝐸[𝐷𝑡+𝑖]

(1 + 𝐸[𝑟])𝑖

 

𝑖>0

. (19) 

 

With estimates of future dividends, we can obtain an expression of 𝐸[𝑟]. But for convenience 

and further insight, the DDM is restated in terms of future earnings (𝐸𝑡+𝑖) and book values 

(𝐵𝑡+𝑖) using the clean surplus relationship, 

 

 𝐵𝑡+1 − 𝐵𝑡 = 𝐸𝑡+1 − 𝐷𝑡+1. (20) 

 

Frankel and Lee (Frankel & Lee, 1998) show that the clean surplus relationship is almost always 

satisfied under GAAP accounting standards. They, along with James Claus and Jacob Thomas 

Country Explanatory variable R² Constant Beta (predictor) t (Beta)

United States D/P - Price growth 0.6458 -1.0905 24.2677 14.0964

United States D/P - Dividend growth 0.0197 0.1814 -2.5416 -1.4799
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(Claus & Thomas, 2001), substitute the surplus relationship equation into the DDM equation 

and rearrange terms to get, 

 

 𝑃𝑡 = 𝐵𝑡 +  ∑
𝐸[(𝑅𝑂𝐸𝑡+𝑖 − 𝐸[𝑟]) × 𝐵𝑡+𝑖−1]

(1 + 𝐸[𝑟])𝑖
,

 

𝑖>0

 (21) 

 

Where 𝑅𝑂𝐸𝑡+1 =
𝐸𝑡+𝑖

𝐵𝑡+𝑖−1
 is the return on equity in period 𝑡 + 𝑖.  

Through Phillips’s assumptions of a time invariant 𝑅𝑂𝐸(Phillips, 1999), constant growth rate 

𝑔 of per-share earnings and that all profits in excess of what is needed to sustain earnings growth 

are returned to investors (Phillips, 2003), it is possible to derive a closed form expression for 

𝐸[𝑟], 

 

 𝐸[𝑟] = 𝐸[𝑔] × (1 −
𝐵𝑡

𝑃𝑡
) +

𝐸[𝐸𝑡+1]

𝑃𝑡
. (22) 

 

This equation has a very intuitive explanation, in the absence of growth (𝐸[𝑔] = 0), the 

security behaves like perpetual bond and its expected return equals its earnings yield. On the 

other hand, when the firm’s earnings grow, the expected return increase as well, but a fraction 

(1 −
𝐵𝑡

𝑃𝑡
) of the growth must be reinvested in the assets that are required to support this growth. 

Campbell and Shiller (Shiller & Campbell, 1998) proxy the expected earnings of the S&P 500 

by averaging its real earnings for the past ten years, 

 

 𝐸[𝐸𝑡+1] = 𝛽𝑡 ×
1

10
× ∑

𝐶𝑃𝐼𝑡

𝐶𝑃𝐼𝑡−𝑖
𝐸𝑡−𝑖

 

0≤𝑖<10

 (23) 

 

Where 𝐶𝑃𝐼𝑡 is the consumer price index at time 𝑡, and the constant 𝛽𝑡 ensures that the equality 

holds at all times. Substituting this equation into the previous equation, 
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𝐸[𝑟] = 𝐸[𝑔] × (1 −

𝐵𝑡

𝑃𝑡
) + 𝛽𝑡 ×

1
10 × ∑

𝐶𝑃𝐼𝑡

𝐶𝑃𝐼𝑡−𝑖
𝐸𝑡−𝑖

 
0≤𝑖<10

𝑃𝑡
 

=  𝐸[𝑔] × (1 −
𝐵𝑡

𝑃𝑡
) + 𝛽𝑡 ×

1

𝐶𝐴𝑃𝐸𝑡
                        

(24) 

 

where  

 

 1

𝐶𝐴𝑃𝐸𝑡
=

1
10 × ∑

𝐶𝑃𝐼𝑡

𝐶𝑃𝐼𝑡−𝑖
𝐸𝑡−𝑖

 
0≤𝑖<10

𝑃𝑡
. (25) 

 

Equation (25) show the linear relationship between 1/CAPE and expected return.  

 

Under the assumption that expected returns translate to realized return with some additive noise, 

this equation can be estimated using OLS. Unfortunately, we do not have data on historical 

estimates of long term earnings growth and book values measured at replacement cost, thus, a 

univariate regression is the appropriate tool. Therefore, we first map the term 𝐸[𝑔] × (1 −
𝐵𝑡

𝑃𝑡
) 

to a constant 𝛼 and replace the time varying multiplier 𝛽𝑡 by a constant 𝛽, to get, 

 

 𝑟𝑡,𝑡+1 = 𝛼 + 𝛽 ×
1

𝐶𝐴𝑃𝐸𝑡
+ 𝑢𝑡,𝑡+1,    𝑡 = 0,1,2, … , 𝑇 − 1 (26) 

 

Which generalizes to multiples periods as 

 

 𝑟𝑟,𝑡+𝑞 = 𝛾 + 𝜃 ×
1

𝐶𝐴𝑃𝐸𝑡
+ 𝑢𝑡,𝑡+𝑞 ,   𝑡 = 0,1,2, … , 𝑇 − 𝑞 − 1 (27) 
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Forecasts are then run using a simple OLS regression model. 
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Design of the Empirical Study 

The conceptual framework, as developed in the preceding chapter, builds on the implications 

of finance and accounting theory and related empirical research. In order to evaluate the 

applicability of the framework for the Swedish, Danish and Norwegian equity market, an 

empirical study is carried out. The next section highlights what the study attains to achieve and 

explains the underlying assumptions of the model framework. Then, the underlying 

methodology of the study is clarified and the structure of the simulation study formulated. The 

presentation of the dataset makes up the final section of this chapter.   

 

Research Purpose 

Through the theoretical framework developed, the main objective is to obtain sound estimates 

of long-term equity returns in the Swedish, Danish and Norwegian equity market. Extending 

on the empirical findings by Ibbotson and Chen (Ibbotson & Chen, 2003), and Shiller and 

Campbell (Shiller & Campbell, 1998), the empirical study use dividends as the fundamental 

value driver of equity returns and not cyclically adjusted earnings as suggested by Shiller and 

Campbell (Shiller & Campbell, 1989).  

 

Research Methodology 

Before the investigation of the three research questions is carried out, an analysis of whether 

the EMH hold for the individual markets through the framework developed by Shiller and 

Campbell (Shiller & Campbell, 1998) is conducted. Then, the model framework developed to 

forecast equity returns are specified to the Swedish, Danish and Norwegian market to assess 

the long-term expected real and nominal returns. Then, to ensure robust results, a simulations 

study inspired by Philips and Ural (Philips & Ural, 2016) to assess whether the forecast is driven 

by endogeneity, is explained in detail.  

 

Methodology to Establish Dividend-Price Ratio  

First purpose of a simple linear regression is to describe the dependence of one variable on 

another.  Therefore, to assess whether it is dividend growth or price growth that restores the 
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pricing ratio, we plot the dividend-price ratio against dividend growth and price growth. The 

dividend-price ratio is measured as the previous year’s dividend divided by the January stock 

price. The dividend growth rate is measured logarithmically as the change in the natural log of 

real dividends over a time interval sufficient to bring the dividend-price ratio back to its 

historical mean. The reason for using this methodology is that the dividends used to compute 

the ratio has a one-year lag. Therefore, this method is the appropriate way to measure growth 

in dividends from the base level embodied in a given year’s dividend-price ratio to the level 

that prevailed when the dividend price ratio next crossed its historical mean (Shiller & 

Campbell, 1998). The price growth rate is measured logarithmically as the change in log real 

stock prices between the year shown and the next year when the dividend-price ratio crosses its 

historical mean value. Then, to assess the causal relationship, a regression line is fitted through 

the data points and the quality of the relation is measured through the 𝑅2 and the slope of the 

fitted line. 

Fixed Horizon 

It is difficult to forecast when the ratio again will cross its historical mean. This can be 

accounted for through the use of fixed time horizons. The appropriate time horizon can be 

assessed through varying the horizon from one to ten years and comparing the results to the 

base case analysis. Then, selecting the horizon that appropriately mimic these results from the 

base case for further analysis and forecasting. In this analysis a one year, five year and ten year 

horizon will be investigated.  

 

Methodology to Forecast Equity Returns using Valuation Ratios 

Philips and Ural argue that we can in principle replace the numerator in equation (26) – (27) 

with a suitable scaled multiple of another flow that approximates the equity holders share of 

corporate income, e.g. operating earnings, per share NIPA earnings, dividends, cash flow or 

revenues (Philips & Ural, 2016). The selection of flow variable comes down to the historical 

data availability and quality. As the forward return of an asset is inversely proportional to its 

purchase price, the denominator selected to represent the stock is price (Shiller & Campbell, 

1998).  

Campbell and Shiller propose that dividend growth possess short-horizon forecasting power 

(Shiller & Campbell, 1989). Based on this and Phillips and Ural’s argument for change of flow 
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that proxies’ equity holders share of corporate income, 
1

𝐶𝐴𝑃𝐸𝑡
 is replaced in equation (26) – (27) 

with 
𝐷𝑡

𝑃𝑡
, where 𝐷𝑡 is the value of dividend flow during period 𝑡, and 𝑃𝑡 is the price at the end of 

period 𝑡. Therefore, equation (26) – (27) can be restated as, 

 

 𝑟𝑡,𝑡+1 = 𝛼 + 𝛽 ×
𝐷𝑡

𝑃𝑡
+ 𝑢𝑡,𝑡+1,    𝑡 = 0,1,2, … , 𝑇 − 1 (28) 

 

 𝑟𝑟,𝑡+𝑞 = 𝛾 + 𝜃 ×
𝐷𝑡

𝑃𝑡
+ 𝑢𝑡,𝑡+𝑞 ,    𝑡 = 0,1,2, … , 𝑇 − 𝑞 − 1. (29) 

 

Then, the long-term forecast can be estimated using a simple OLS regression. This is in line 

with the second purpose of a simple linear regression, namely to predict values of one variable 

from values of another. By varying the horizon of the forecast and controlling for statistical 

significance, it is possible to assess the quality of the different forecasts.   

 

Methodology to Control for Statistical Validity 

There are several assumptions made both in the theoretical part and the empirical part. It is then 

important to ask, which are reasonable and which should be corrected for. The first correction 

relates to the econometric problems faced in Equation (26) – (27) where there is correlation 

between adjacent terms on the left hand side of equation (27) because of overlapping 

observations and price appears on both sides of the equations.  

These two issues violate the mentioned standards OLS assumptions of independence and 

exogeneity. This can lead to an inflation in the measures of significance, such as 𝑅2 and 𝑡-

statistics, and subsequently an illusion of statistical significance and predictability where there 

might be none.  

To correct for these issues a √𝑞 scaling procedure for 𝑡-statistics presented by Valkanov 

(Valkanov, 2003) and Hjalmarsson (Hjalmarsson, 2008) (Hjalmarsson, 2011) and a simulation 

framework is applied.  
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Hjalmarsson’s Scaling Procedure 

By suggesting a null hypothesis of no predictability, and an exogenous regressor, Hjalmarsson 

shows that the 𝑡-statistic associated with 𝛽 in a 𝑞 year univariate predictive regression is too 

high by a factor of √𝑞 (Hjalmarsson, 2011),  

 

 
𝑡𝑞(𝛽)

√𝑞
→ 𝑁(0,1) 𝑎𝑠 𝑇 → ∞. (30) 

 

Hjalmarsson also shows, through simulation, that 
𝑡𝑞(𝛽)

√𝑞
 is a good approximation for the true test 

statistic even in the presence of endogeneity. To account for this the acceptance threshold can 

be raised from 1.64 to 2.33. Campbell R. Harvey and Yan Liu (Harvey & Liu, 2014) argue that 

if the relationship being tested has a sound theoretical foundation, most of the sins of statistical 

inference can be adequately guarded against by raising the threshold for acceptance.  

 

Simulation Study  

Stambaugh (Stambaugh, 1999) points out that the assumption that typically fails to hold when 

working with time series data of asset price changes and dividend yields, is that 𝑢𝑡 has zero 

expectation conditional on {𝑋𝑠, for all 𝑠}. This assumption needs to hold to obtain finite-sample 

results in the standard setting. If 𝑋𝑡−1 depends on asset prices at the end of period 𝑡 − 1, then 

the value of that regressor at the end of period 𝑡 reflects changes in asset prices during period 

𝑡, as does 𝑌𝑡, so,  

 𝐸{𝑢𝑡|𝑋𝑠, 𝑋𝑤} ≠ 0,   𝑠 < 𝑡 ≤ 𝑤, (31) 

 

since a price change during period 𝑡 is correlated with the change in the regressor over an 

interval that includes period 𝑡. 

The implications of equation (31) is that finite-sample estimation and inference become 

difficult because the OLS estimators of the coefficients are biased and have sampling 

distributions that differ from those in the standard settings.  
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As put forth by Philips and Ural (Philips & Ural, 2016), it is possible to improve intuition by 

forcing dividends to a constant value of 1 in equations (26) – (27), and allowing the predictor, 

dividend-price-ratio, to evolve in accordance with its own evolution equation, 

 

 
𝐷𝑡+1

𝑃𝑡+1
= 𝜃 + 𝜌

𝐷𝑡

𝑃𝑡
+ 𝑣𝑡 , (32) 

 

Then we get, 

 

 

𝑃𝑡+1

𝑃𝑡
− 1 = 𝛼 + 𝛽 ×

1

𝑃𝑡
+ 𝑢𝑡,𝑡+1,    𝑡 = 0,1,2, … , 𝑇 − 1, 

 

(33) 

 

1

𝑃𝑡+1
= 𝜇 + 𝜌

1

𝑃𝑡
+ 𝑣𝑡,𝑡+1,   𝑡 = 0,1,2, , … , 𝑇 − 1. 

 

(34) 

 

If a path of independent and identically distributed returns for 𝑇 periods are simulated and the 

above predictive regression is preformed, �̂� is expected to be zero. But, on the contrary, 

Stambaugh show that �̂� is biased and that this bias in the OLS estimate is given by 

 

 𝐸[�̂� − 𝛽] = − (
1 + 3𝜌

𝑇
) ×

𝐶𝑜𝑣(𝑢, 𝑣)

𝜎𝑣
2

+ 𝑂 (
1

𝑇2
). (35) 

 

The bias can be significant for small sample sizes, but diminishes in magnitude and importance 

as the sample size increases (Stambaugh, 1999).  

To investigate this, a simulation of the behaviour of the dividend-price-ratio for each market is 

conducted. The number of observations of simulated data on prices and dividends are matched 

with the length of the time series for each market. The initial levels, long run growth rates and 

volatilities of both dividends and prices are matched with their actual values over the selected 
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period. Prices are made to follow a lognormal diffusion with drift, while dividends are made to 

grow along two alternatives.  

1. An independent and identically distributed geometric Brownian motion  

2. The actual sequence of the county’s historical dividends  

These sequences of dividends and prices are used to construct the dividend-price-ratio and the 

simulations are repeated 10.000 times.  

 

Data  

Based on Ibbotson and Chen (Ibbotson & Chen, 2003), and Shiller and Campbell (Shiller & 

Campbell, 1998), the monthly return on an investment (return index) is divided into two parts, 

1. A capital gain component, reflecting the change in the stock price between two years 

divided by the initial year’s price, 

 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑔𝑎𝑖𝑛 =  
𝐸𝑡[𝑃𝑡+1] − 𝑃𝑡

𝑃𝑡
. (36) 

 

2. A dividend yield component, reflecting the cash-flow return on a stock investment,  

 𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑 𝑦𝑖𝑒𝑙𝑑 =
𝐸𝑡[𝐷𝑡+1]

𝑃𝑡
. (37) 

 

Combined, this yields the total stock return,  

 𝐸𝑡[𝑆𝑡+1] =
𝐸𝑡[𝑃𝑡+1] − 𝑃𝑡

𝑃𝑡
+

𝐸𝑡[𝐷𝑡+1]

𝑃𝑡
. (38) 

 

Where 𝑃𝑡 is the ex-dividend price per share as of time 𝑡 and 𝐷𝑡+1 is the dividend payment during 

period 𝑡 + 1. To ensure consistency through the analysis, the time series are split into a pure 

price index and a pure dividend index.  

 

The data set contain:  
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1. United States Equity Market 

 Monthly stock price index from 1872 to 2015 

 Monthly dividend index from 1872 to 2015 

 Monthly consumer price index from 1872 to 2015 

2. Swedish Equity Market 

 Monthly stock price index from 1902 to 2015 

 Monthly dividend index from 1902 to 2015 

 Monthly consumer price index from 1902 to 2015 

3. Danish Equity Market 

 Yearly stock price index from 1922 to 2015 

 Yearly dividend index from 1922 to 2015 

 Yearly consumer price index from 1922 to 2015 

4. Norwegian Equity Market 

 Monthly stock price index from 1921 to 2015 

 Yearly dividend index from 1921 to 2015 

 Yearly consumer price index from 1921 to 2015 

 

United States 

The stock return data for the United States is sourced from Robert Shiller’s online database. 

The dataset consists of monthly stock prices, dividends, earnings and consumer price index, 

dating back to 1871.      
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Figure 5: Real Price and Dividend Index 1872-2015 

 

Capital Gains 

The stock price data is sourced from various issues of Standard and Poor’s Statistical Service 

Security Price Index Record dating back to 1871.  

Dividends 

The monthly dividend data are computed from the S&P four-quarter totals for the quarter since 

1926, with linear interpolation to monthly figures. The data dating before 1926 are sourced 

from an annual series published by Cowles (Cowels III & Associates, 1939) and interpolated 

to monthly data.  

Consumer Price Index 

The consumer price index sourced by Shiller is the Consumer Price Index-All Urban 

Consumers (CPI-U) published by the U.S. Bureau of Labor Statistics, and dates back to 1913. 

For data before 1913, Shiller splice the data series to the CPI Warren and Pearson’s price index 

(Warren & Pearson, 1935). This is done through multiplying the CPI-U by the ratio of the 

indexes in January 1913.   
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Sweden 

The stock return data for Sweden is sourced from the Swedish professor Daniel Waldenström’s 

(Waldenström, 2014). The basis for analysing the stock returns in Sweden is through market 

data from the Stockholm Stock Exchange’s A-list. The A-list represents the largest and most 

traded companies in Sweden. This index is value-weighted, i.e., the stock price of each firm is 

weighted with the size of the listed equity capital’s current market value. The stock return data 

range from October 1901 to December 2015 and is divided into two components, a stock price 

index reflecting the capital gain, and a divided index reflecting the dividend yield.   

Figure 6: Real Price and Dividend Index 1902-2015 

 

Capital Gains 

For the period October 1901 to December 1918, the new Swedish stock price indices 

constructed by Gernandt, Palm and Waldenström (Gernandt, et al., 2012) are the main source. 

The index is based on manually collected firm-level stock price data from weekly periodicals 

and reprints from the official price list of the Stockholm Stock Exchange.  

From December 1918 and onwards, the composite stock price index Affärsvärldens 

Generalindex (AFGX) was published weekly in Affärsvärlden, a Swedish financial chronicle. 

This index is a capital weighted index, and has since its inception been one of the main Swedish 

stock price indices used by academics and professionals. Up until 1990, the published work of 
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Per Frennberg and Björn Hansson is used as the main source, where they make some 

adjustments to ensure that the indices were fully comparable over time.     

The first adjustment they make is to include banking companies using a separately listed 

banking stock index from 1921 and data on relative market capitalization weights in Möller 

(Möller, 1962). The second adjustment is made because the early version of AFGX was not a 

pure price index as it included dividends. Frennberg and Hansson derived a pure stock price 

index through the use of data on dividend pay-outs at the end of each year and subtracting the 

monthly accrued dividends from the index (Frennberg & Hansson, 1992). From December 1921 

to December 1923 AFGX was a pure price index, thus no corrections were needed. The third 

adjustment was made because of the dominant role played by the two major Krueger companies 

in the Swedish market from December 1927 to December 1934. Affärsvärlden reported one 

index that included the companies and one excluding the companies. The final index uses the 

former up to and including March 1932 and the latter thereafter. The purpose of this 

construction is to avoid the problems generated by the two companies collapsing in mid-March 

1932 and thus, were not listed for many years after.  

From December 1959 to December 1986, the only adjustment made to the published AGFX 

was subtracting paid out dividends and adding accrued dividends (Frennberg & Hansson, 

1992). From 1995 up until 2012, the author has updated Fennberg and Hansson’s stock price 

index through extensions based on the Scandinavian Information Index (SIXGX).  

Dividends 

The dividend index is calculated by taking each year’s dividend yield, published at year end as 

a percent of the stock price level, and dividing it by the stock price index. The data from 1901 

to December 1919 is based on the information from stock price listings used by Gernandt, Palm 

and Waldenström (Gernandt, et al., 2012). For the period 1919 to December 1995, the data 

collected by Frennberg and Hansson is the main source (Frennberg & Hansson, 1992). Since 

1995 and up until 2015, the dividend yield is calculated from the difference in percentage 

change between the stock return index and the stock price index.  

 

Consumer Price Index 
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The annual consumer price index data are collected from the Riksbank project, “Historical and 

Financial Statistics for Sweden”, described by Edvinsson and Söderberg (Edvinsson & 

Söderberg, 2011). A monthly index is constructed by Frennberg and Hansson by using the 

Swedish National Board of Health and Welfare’s quarterly cost-of-living index, which was 

available back to the 1910s, supplied by a monthly wholesale price index reported by Statistics 

Sweden (Frennberg & Hansson, 1992). Waldentröm extended the monthly price index back to 

1901 by linearly interpolating yearly consumer prices (Waldenström, 2014). 

 

Denmark  

The stock return data for Denmark is sourced from the Danish professors Steen Nielsen and 

Ole Risager (Nielsen & Risager, 2001). The stock return is decomposed into two factors, 

dividend yields and capital gains. The dividend yields are created by the authors through their 

own sample of listed stocks on the Copenhagen Stock Exchange, whereas the capital gains are 

calculated on the basis of the market index published by Statistics Denmark. These two time-

series should be regarded as market values. The portfolio of firms constructed to calculate the 

dividend yield was sampled by the authors to reflect the composition of the firms in the market. 

Therefore, they argue that it does not matter that we are working with two different timer-series 

as long as they are representable of the market.  

Figure 7: Real Price and Dividend Index 1921-2015 
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Capital Gains  

The capital gains component of the return is constructed using the Danish Share Price Index 

(Totalindekset), published by Statistics Denmark. The size of the sample stocks has expanded 

from around 50 companies in 1921 to all listed companies from 1983 onwards. This index is 

value-weighted and adjusted at new issuances and withdrawals from the exchange.      

Dividends  

The dividend yield from 1921 to 1999 was estimated on the basis of the stocks listed in Table 

(11). The stocks selected represents the five sectors on the Copenhagen Stock Exchange 

namely, banking, insurance, services, shipping and industry. The sample consist of 102 stocks 

in total, accounting for 50 to 80 per cent of the total market capitalization on the exchange in 

the sample period. The dividend yield is calculated on a monthly basis and is defined as the 

dividends paid out during the calendar year divided by the stock price quoted at the end of the 

previous year (late December). Thus, it is assumed that dividends were not reinvested within 

the year they were paid out. In the case of a secondary issue at a price below the market price, 

the authors have corrected the yield to make sure that the yield always measures the value of 

total dividends relative to the stock market value at the end of the last year. The dividend yield 

on the market portfolio of stocks is a value-weighted index.  

Unfortunately, it was not possible to retrieve reliable aggregated dividend numbers for the 

Danish market from 2000 to 2015. Therefore, to be consistent in the analysis this break is 

bridged by letting the dividends follow the gross domestic product (GDP) growth of Denmark 

from 2000 to 2015.  The GDP data is retrieved from Statistics Denmark’s databases.  

Consumer Price Index 

The Consumer Price Index (CPI) data is sourced from Statistics Denmark’s published data, and 

cover the time series from 1921 to 2015.  

 

Norway  

The stock return data for Norway is mainly sourced from the Norwegian professor Jan T. 

Klovland (Klovland, 2003). 
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Figure 8: Real Price and Dividend Index 1920-2015 

 

Capital Gains 

The price index published by Klovland in 2003 displaying prices from 1914 to 2001, is derived 

from three sources. The first is Wilhelm Keilhaug’s monthly stock price publications from 1914 

to 1926, which is found in his book “Norge og verdenskrigen” from 1927. In 1922 Statistics 

Norway (SSB) published a monthly stock price index dating back to January 1918. This index 

is computed by recording the latest bid price of the month for all companies quoted on the Oslo 

Stock Exchange, expressing this price in per cent of the par value of the shares. This index was 

discontinued in December 1971. From January 1972 and onwards Oslo Stock Exchange have 

publishing data on the overall price level of the Norwegian stock market. From 2002 and until 

2015 data from the OSEAX index, which represents the entire Norwegian stock market, is used. 

The different time series are splice together through taking the ratio of a series 𝐵 (the successor) 

to 𝐴 (the predecessor) at time 𝑇1 and multiplying series 𝐵 by this factor. This adjustment is 

done to eliminate any obvious breaks. This adjustment procedure was applied to all such cases 

where both the old and the new level of the index were published.  

From 2002 the OSEAX index include divided and thus is not a pure price index. The dividend 

component of the index is eliminated through calculating the dividend per share for the entire 

Norwegian market, and subtracting this from the index’s registered yearly closing price. The 



39 

 

dividend data for this period is sourced from data publications made available by Oslo Stock 

Exchange.    

Because the data from 1914-1921 seem suspiciously high in real value, the analysis is 

conducted using a time series that stretches from 1921 to 2015.  

Dividends 

The dividend data from 1921 to 1963 is based on Table 14 in Hermond Skåland’s publication 

“Det Norske Kredittmarked siden 1900” (Skånland, 1967) published in 1967. From 1921 to 

1928 the data is sourced from Carl Kierulf’s “Håndbok Norske Aksjer”, which was the main 

source of stock and bond data in Norway at that time. Hermond Skåland used these publications 

to calculate the average dividend yield. After 1928 and until 1963 the dividend data is sourced 

from Statistics Norway’s publications of the market dividend yield. As the data series is 

discontinued after 1963, the dividend series from 1964 until 1970 is calculated using data on 

company dividends published regularly from the stock exchange in a publication titled 

“Kursliste”. The dividend yield is computed using the same procedure as Hermon Skåland.  

Unfortunatley, there is a break in the data series from 1971 to 1979 because of missing data. 

This is dealt with through bridging the dataset by allowing the time series to grow with GDP in 

the missing interval. The reason for using the GDP growth rate is the comparability as a measure 

of fundamental economic value.   

From 1980 until 2015 the dividend data is sourced from Oslo Stock Exchange’s historical data 

that is published through their web pages.  

Consumer Price Index 

The Consumer Price Index (CPI) data is sourced from Statistics Norway’s published data and 

dates back to 1865. Thus, for the purpose of the analysis, only data from 1921 to 2015 is 

collected.   
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Empirical Results 

This chapter is divided into three parts. First a simple regression analysis is conducted to 

investigate if there is a relationship between the dividend-price-ratio and future growth in prices 

and dividends in the Swedish, Danish and Norwegian equity markets. Next, a forecast of equity 

returns is conducted using the framework established in the theoretical section and adjusted in 

the methodology section. Then, an evaluation of statistical validity is conducted. The chapter 

concludes with a discussion about the limitations of the study and further improvements that 

can be made.  

 

Establishing Dividend-Price Ratio 

Does the dividend-price ratio forecast future dividend movements as required by the efficient 

market theory, or does it instead forecast future movements in stock price? In answering this 

question, we will assess each market separately. As each country is different with regards to 

economic policy, financial market development and demographics, it is important to be careful 

when comparing the different markets. 

 

Sweden 

When we look at data from the Swedish stock market, the scatterplots are fairly descriptive. In 

Exhibit 2, left panel, the vertical axis is the growth rate of real dividends over a time interval 

that is sufficient to bring the dividend-price ratio back to its historical mean of 4.07%. Since 

1903, the dividend-price ratio has crossed its mean value twenty-one times, with intervals 

between crossings ranging from one year to twenty-five.  

When looking at the left panel, it is evident that the dividend-price ratio has had an ability to 

forecast future dividend growth to the date when the ratio again returns to its historical mean 

value. The regression line is slightly negative with an 𝑅2 of 8.32%. This prediction is in line 

with the efficient market hypothesis.  

In the right panel, the vertical axis shows the growth rate of real stock prices over a time interval 

that is sufficient to bring the dividend-price ratio back to its historical mean. With an 𝑅2 of 

21.47%, it is evident that there is a strong positive relation between the dividend-price ratio and 
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price growth, meaning that the ratio has an ability to forecast stock price growth. This is 

contradictory to the efficient market hypothesis, and confirms the evidence put forth by 

Campbell and Shiller in 1998 (Shiller & Campbell, 1998).   

Exhibit 2: Dividend and Price Growth in the Swedish Stock Market 

 

 

Table 2: Statistics from the Swedish Stock Market 

 

Fixed horizon 

The horizon for when the ratio crosses it’s average varies from one to twenty-five years. 

Therefore, a fixed horizon set-up of the model is useful to improve the reliability of the results. 

In this analysis three horizons are chosen, one year, five years and ten years. As the horizon is 

fixed, we would expect to see a worse fit since the new plots do not measure dividend and price 

growth rates over intervals when the ratio returns to its historical mean value.   

Country Explanatory variable R² Constant β(predictor) t(β)

Sweden D/P - Price growth 0.2147 0.0432 -0.0079 -5.4597

Sweden D/P - Dividend growth 0.0832 0.0414 -0.0124 -3.1311
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Exhibit 3: Fixed Horizon Dividend and Price Growth in the Swedish Stock Market 

In the one-year scenario, the dividend-price ratio does forecast dividend growth with a negative 

sign and an 𝑅2 of 5.45%. This is in line with the hypothesis that dividends possess short term 

forecasting power due to its predictability.  

Even though the right panel in Exhibit 3, shows that the dividend-price ratio has a positive 

relation to the stock price changes over the next year, the 𝑅2 is only 0.70%. Therefore, the 

predictability indicated in the right panel could be seen as short-run noise in the stock prices. 
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When extending the horizon to five and ten years, the patterns from Exhibit 2 start to re-emerge. 

Again, the dividend-price ratio forecast dividend growth with a negative sign, but the 𝑅2 have 

increased from 5.45% to 26.40%. This indicate that using a fixed horizon increases the 

explanatory power of the dividend-price ratio to forecast dividend growth.   

As we extend the time horizon, the short run noise in stock prices seems to be reduced and the 

predictive power of the dividend-price ratio on price growth is again established. The strength 

of the relation is improved as the adjusted 𝑅2 has increased from 0.70% to 5.56%.    

 

Table 3: Fixed Horizon Statistics from the Swedish Stock Market 

 

Denmark 

When looking at data from the Danish stock market, the results indicate a similar pattern as 

indicated by the U.S. market data. Since 1922, the dividend-price ratio has crossed its mean 

value twelve times, with intervals between crossings ranging from one year to nineteen.  

When looking at the left panel in Exhibit 4, it is clear that the dividend-price ratio has had an 

ability to forecast future dividend growth to the date when the ratio again returns to its historical 

mean value. The regression line is positive with an 𝑅2 of 16.09%. This prediction is in line with 

the efficient market hypothesis.  

In the right panel, it is clear that there is a strong positive relation between the dividend-price 

ratio and price growth with an 𝑅2 of 31.08%. Thus, indicating that the ratio has an ability to 

forecast stock price growth. This is contradictory to the efficient market hypothesis, and again 

confirms the evidence put forth by Campbell and Shiller in 1998 (Shiller & Campbell, 1998).   

Country Explanatory variable Years(q) R² Constant β(predictor) t(β) t(β)/sqrt(q)

Sweden D/P - Price growth 1 0.0070 0.0407 0.0047 0.8700 0.8700

Sweden D/P - Dividend growth 1 0.0545 0.0411 -0.0093 -2.4950 -2.4950

Sweden D/P - Price growth 5 0.0198 0.0412 -0.0031 -1.4558 -0.6511

Sweden D/P - Dividend growth 5 0.1906 0.0418 -0.0103 -4.9722 -2.2236

Sweden D/P - Price growth 10 0.0556 0.0415 -0.0038 -2.4268 -0.7674

Sweden D/P - Dividend growth 10 0.2640 0.0422 -0.0088 -5.9899 -1.8942
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Exhibit 4: Dividend and Price Growth in the Danish Stock Market 

 

 

Table 4: Statistics from the Danish Stock Market 

 

Fixed horizon 

In the one-year scenario, the dividend-price ratio does not seem to have strong predictive power 

with low 𝑅2 values and a flat regression line. 

When extending the horizon to five and ten years, the dividend-price ratio forecast dividend 

growth with a negative sign, and the 𝑅2 increase from 0.02% to 25.86%. This indicate that 

using a larger fixed horizon increase the explanatory power of the dividend-price ratio to 

forecast dividend growth.    

 

Country Explanatory variable R² Constant β(predictor) t(β)

Denmark D/P - Price growth 0.3108 0.0482 0.0156 5.1143

Denmark D/P - Dividend growth 0.1609 0.0500 0.0116 3.3349
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Exhibit 5: Fixed Horizon Dividend and Price Growth in the Danish Stock Market 

 

Table 5: Fixed Horizon Statistics from the Danish Stock Market 

Country Explanatory variable Years(q) R² Constant β(predictor) t(β) t(β)/sqrt(q)

Denmark D/P - Price growth 1 0.0026 0.0291 0.5231 0.4840 0.4840

Denmark D/P - Dividend growth 1 0.0002 0.0956 -0.2763 -0.1499 -0.1499

Denmark D/P - Price growth 5 0.0098 0.1672 1.7715 0.9247 0.4136

Denmark D/P - Dividend growth 5 0.0736 0.5220 -6.4041 -2.6133 -1.1687

Denmark D/P - Price growth 10 0.0002 0.4774 -0.2559 -0.1204 -0.0381

Denmark D/P - Dividend growth 10 0.2586 1.1546 -16.4367 -5.3155 -1.6809
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Norway 

When we look at data from the Norwegian stock market, the results indicate the same pattern 

as evident from the Swedish data. Since 1920, the dividend-price ratio has crossed its mean 

value twenty-one times, with intervals between crossings ranging from one year to nineteen.  

When looking at Exhibit 6, left panel, it is evident that the dividend-price ratio has had an ability 

to forecast future dividend growth to the date when the ratio again returns to its historical mean 

value. The regression line is negative with an 𝑅2 of 46.68%. This prediction is in line with the 

efficient market hypothesis.  

In the right panel, it is evident that there is a strong negative relation between the dividend-

price ratio and price growth with an 𝑅2 of 29.63%. Thus, indicating that the ratio has an ability 

to forecast stock price growth. This is contradictory to the efficient market hypothesis, and 

again confirms the evidence put forth by Campbell and Shiller in 1998.   

Exhibit 6: Dividend and Price Growth in the Norwegian Stock Market 

 

 

Table 6: Statistics from the Norwegian Stock Market 

 

 

Country Explanatory variable R² Constant β(predictor) t(β)

Norway D/P - Price growth 0.2963 0.0710 -0.0460 -6.2570

Norway D/P - Dividend growth 0.4668 0.0788 -0.0355 -8.9748



47 

 

Fixed horizon 

In the one-year scenario, the dividend-price ratio does forecast both dividend growth and price 

growth with a slightly negative sign and 𝑅2’s of 1.67% and 0.42%. This low predictability over 

the short horizon can be attributed to short-run noise. 

When extending the horizon to five and ten years, the patterns from Exhibit 6 start to re-emerge 

for both dividend growth and price growth. Again, the dividend-price ratio forecast dividend 

growth with a negative sign, but the 𝑅2 have increased from 1.67% to 57.30%. This indicate 

that using a larger fixed horizon increases the explanatory power of the dividend-price ratio to 

forecast dividend growth.  The same pattern is evident for price growth, where the 𝑅2 increases 

from a mere 0.42% to 22.36%. 
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Exhibit 7: Fixed Horizon Dividend and Price Growth in the Norwegian Stock Market 

 

Table 7: Fixed Horizon Statistics from the Norwegian Stock Market 

Country Explanatory variable Years(q) R² Constant β(predictor) t(β) t(β)/sqrt(q)

Norway D/P - Price growth 1 0.0042 0.0692 -0.0147 -0.6235 -0.6235

Norway D/P - Dividend growth 1 0.0167 0.0694 -0.0128 -1.2483 -1.2483

Norway D/P - Price growth 5 0.1594 0.0721 -0.0389 -4.0852 -1.8269

Norway D/P - Dividend growth 5 0.3038 0.0722 -0.0314 -6.1973 -2.7715

Norway D/P - Price growth 10 0.2236 0.0747 -0.0335 -4.8886 -1.5459

Norway D/P - Dividend growth 10 0.5730 0.0752 -0.0300 -10.5545 -3.3376
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Forecasting  

As the results above indicate, the dividend-price-ratio has an explanatory power on price growth 

and dividend growth both in the Swedish and the Norwegian market. The results from the 

Danish data show that when applying a fixed horizon, the predictive power is not very strong. 

Nevertheless, it seems evident that the valuation ratio has some predictive power on future 

equity returns.  

 

Forecasting Equity Returns  

Table 8 and 9 show the annualized one, five and ten year equity return forecasts for real and 

nominal returns per 31/12/2015.  

 

Sweden  

Table 8 and 9 indicate an annualized ten year real return forecast of 3.51 percent and nominal 

return forecast of 7.45 percent for the Swedish equity market. This result is in line with 

historical equity returns from 1901 to 2012 of 4.2 percent and 7.8 percent (Waldenström, 2014). 

Decomposing the historical nominal return, it shows that 3.8 percent is derived from capital 

gains and 3.9 percent is derived from dividend yield. By way of comparison, the Swedish ten 

year government bond yielded 1.004 percent as of 31/12/2015. Therefore, it is evident that the 

equity market is expected to perform better than bonds over the next ten years. It is worth 

mentioning that the higher expected return of equities relative to that of bonds bear some 

additional risk. This risk related to a possible decline in corporate profits. This will lower the 

dividend-price-ratio, thus, lowering the overall return forecast. The five year equity return 

forecast is slightly higher, but in line with the results from the ten year forecast.    

 

Denmark 

With respect to the Danish equity market, Table 8 and 9 indicate an annualized then year real 

return forecast of 5.36 percent and nominal return forecast of 7.99 percent. This result is in line 

with the historical equity returns from 1922 to 1999 of 5.7 percent and 9.8 percent (Nielsen & 

Risager, 2001). Decomposing the historical nominal return, it shows that 5.1 percent is derived 

from capital gains and 4.6 percent is derived from dividend yield. By way of comparison, the 
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Danish ten year government bond yielded 0.956 percent as of 31/12/2015. As with the Swedish 

equity return estimate, equity markets are expected to outperform bonds over the next ten years.  

 

Norway 

As for the Norwegian market, Table 8 and 9 indicate an annualized ten year real return forecast 

of 1.66 percent and nominal return forecast of 4.32 percent. This result is significantly lower 

than the historical equity returns from 1920 to 2015 of 9.42 percent and 9.8 percent. By way of 

comparison, the Norwegian ten year government bond yielded 1.478 percent as of 31/12/2015. 

The low estimate of equity returns compared to the historical averages can relate to the current 

low oil price and weak economic outlook in Norway. As with the Swedish equity return 

estimate, equity markets are expected to outperform bonds over the next ten years, but just 

barely. The five year equity return forecast is slightly higher, but not significantly different from 

the results of the ten year forecast. 

 

Table 8: Predictive Annualized Forward Nominal Returns for the Swedish, Danish and Norwegian Market 

 

Table 9: Predictive Annualized Forward Real Returns for the Swedish, Danish and Norwegian Market 

 

 

Explanatory Estimation Constant β (predictor) Valuation ratio Nominal Return Annualized

Country Variable Years(q) Interval Nominal returns Nominal Returns as of 12/31/2015 Forecast Return Forecast

Sweden D/P 1 1903-2015 0.2212 -4.1082 0.0357 60.29% 4.83%

Sweden D/P 5 1903-2015 0.7868 -11.6361 0.0357 37.11% 6.52%

Sweden D/P 10 1903-2015 1.1462 -15.2071 0.0357 7.45% 7.45%

Denmark D/P 1 1923-2015 0.0659 0.5533 0.0254 74.93% 5.75%

Denmark D/P 5 1923-2015 0.2555 4.0017 0.0254 35.70% 6.30%

Denmark D/P 10 1923-2015 0.5900 6.2792 0.0254 7.99% 7.99%

Norway D/P 1 1921-2015 0.0344 0.1479 0.0596 55.09% 4.49%

Norway D/P 5 1921-2015 0.3319 -1.1969 0.0596 26.05% 4.74%

Norway D/P 10 1921-2015 0.7167 -2.7808 0.0596 4.32% 4.32%

Explanatory Estimation Constant β (predictor) Valuation ratio Real Return Annualized

Country Variable Years(q) Interval Real Returns Real returns as of 12/31/2015 Forecast Return Forecast

Sweden D/P 1 1903-2015 0.1448 -3.0687 0.0357 23.85% 2.16%

Sweden D/P 5 1903-2015 0.5078 -9.9950 0.0357 15.07% 2.85%

Sweden D/P 10 1903-2015 0.7630 -14.6852 0.0357 3.51% 3.51%

Denmark D/P 1 1923-2015 0.0519 0.0676 0.0254 46.00% 3.86%

Denmark D/P 5 1923-2015 0.1686 1.8456 0.0254 21.55% 3.98%

Denmark D/P 10 1923-2015 0.4481 0.4703 0.0254 5.36% 5.36%

Norway D/P 1 1921-2015 0.0325 -0.2656 0.0596 23.32% 2.12%

Norway D/P 5 1921-2015 0.3381 -3.7055 0.0596 11.71% 2.24%

Norway D/P 10 1921-2015 0.6819 -7.5228 0.0596 1.66% 1.66%
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Control for Statistical Validity  

Hjalmarsson’s scaling procedure 

Table 12 and 13 display the 𝑡-statistics for the forecasts conducted on nominal and real returns 

for the Swedish, Danish and Norwegian equity markets. When applying an acceptance 

threshold of 2.33 without scaling by √𝑞, the table show that the significant estimations are the 

ten year Swedish nominal returns, and the five and ten year Norwegian real returns. When 

maintaining the same acceptance threshold and scaling the 𝑡-statistic by √𝑞, the results change.  

Only the Swedish one-year nominal return forecast is significant. Therefore, it is possible that 

the statistical significance is related to correlation between the return term on the left hand side 

of equation (29) and the results have to be interpreted with caution.  

 

Simulation Study 

The intention with the simulation study is to verify if the statistical values derived in the forecast 

are reasonable or spurious due to endogenous variables. The results from the simulation of each 

country is displayed in Table 10. As discussed earlier, the standard t-statistic might be inflated 

because of overlapping observations. Therefore, it is the scaled values that are of most interest. 

The simulated t-statistic ranges from a low -0.1610, using Dividends series 1 on Swedish stock 

market data, to a high 2.5196, using Dividend series 2 on Swedish stock market data. In 

addition, 
𝑡𝑞(𝛽)

√𝑞
 is a slowly increasing function of 𝑞 in Sweden and Denmark. These results are 

in line with expectations and the findings made in the forecasting of equity returns. This 

suggests that the results derived though the forecast are the expected outcome of the linear 

relationship between valuation ratios and expected returns.   

 

Table 10: Results from Simulated t-statistics for Two Dividend Series 

 

Sweden Sweden Denmark Denmark Norway Norway

Explanatory variable Years(q) t-stat t(β)/sqrt(q) t-stat t(β)/sqrt(q) t-stat t(β)/sqrt(q)

1 -0.1610 -0.1610 1.0867 1.0867 -0.1610 -0.1610

Dividend 1 5 -2.6604 -1.1898 -0.6535 -0.2923 -2.6604 -1.1898

10 -3.6320 -1.1486 -1.6358 -0.5173 -3.6320 -1.1486

1 2.4526 2.4526 -0.1832 -0.1832 2.1268 2.1268

Dividend 2 5 5.5477 2.4810 -0.9164 -0.4098 4.1862 1.8721

10 7.9678 2.5196 -1.3954 -0.4413 7.3163 2.3136
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Financial Market Changes 

Despite the historical stability of valuation ratios, some question whether historical patterns 

offer a reliable guide to the future. Many arguments are made to justify the notion that financial 

markets are entering different phases. Some of these arguments have to do with corporate 

financial policy, investor behaviour or structure of the overall economy. In this section some of 

these arguments are discussed to further increase the understating of the limitations of the 

analysis, and where there is room for further developments.   

Change in Return Composition   

As mentioned earlier, dividends represent cash paid directly to shareholders. Therefore, it is an 

appealing indicator of fundamental value and have been an important factor of historical equity 

returns. But Ibbotson and Straehl point out that this return component is sensitive to the firms’ 

payout method, i.e. dividends versus share buybacks. They show that over the last thirty years, 

share buybacks have increasingly supplanted dividends as one of the main sources of equity 

returns among U.S. companies (Straehl & Ibbotson, 2015).       

 

The implication of this structural change in payout policy in the American market is also evident 

in the Swedish market, where Waldenström points out a clear secular decreasing trend in the 

dividend yield (Waldenström, 2014). Though applying the Bai and Perron time series method 

for estimating structural breaks, two significant breaks were detected (Bai & Perron, 1998) (Bai 

& Perron, 2003). The first in December 1943 and the second in November 1982. In addition, 

similar negative structural breaks are found in the Danish historical dividend yield data by 

Nielsen and Olesen (Nielsen & Olesen, 2001). These structural changes can result in a negative 

bias in the equity return estimation, thus underestimating the future returns. To overcome this 

bias, Ibbotson and Straehl suggest to construct a total payout series that includes share buybacks 

as an equity return component (Straehl & Ibbotson, 2015). Unfortunately, this data can be 

difficult to obtain for the Scandinavian markets and do not fit the scope of this research.  

 

Investments in Intangibles 

Another criticism is that earnings have become downward biased because the new economy 

involves substantial investments in intangibles, expenses that are, following conventional 

accounting procedures, deducted from earnings as current expenses. Thus, potentially reducing 



53 

 

the amount available to pay out to investors through dividends or share buybacks. This is 

considered outside the scope of this research and is left to be investigated in future research.   
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Conclusion  

This research was motivated by how the work of Robert J. Shiller and John Y. Campbell (Shiller 

& Campbell, 1998) be applied to the Swedish, Danish and Norwegian markets, with the main 

objective to forecast long-term equity returns for these markets using a valuation ratio of 

fundamental value. In order to reach this objective, three theoretical and three empirical 

research questions were formulated. The intention of this structure was to understand what 

factors drive equity returns and how it is possible to relate valuation ratios to future equity 

returns. Then, the empirical questions highlighted the applicability of the U.S. market research 

on the Swedish, Danish and Norwegian market, as well as the validity of the statistical exercise.  

As Ibbotson and Chen show, the main drivers of equity returns are dividend payments and 

nominal earnings growth (Ibbotson & Chen, 2003). Unfortunately, old earnings time series for 

the Swedish, Danish and Norwegian markets are difficult to obtain. Therefore, this research is 

based on dividends as the fundamental driver of equity returns. Through the framework 

developed by Shiller and Campbell (Shiller & Campbell, 1998), it was possible to show that 

there is a causal link between the valuation ratio and future dividend and price growth for all 

the markets. Based on this relationship and the framework adopted from Philips and Ural 

(Philips & Ural, 2016), it was possible to forecast future equity returns using the dividend-price 

ratio.  

The results from these forecasts indicate higher expected equity returns in Sweden and Demark, 

than in Norway. This is in line with the current macroeconomic environment where a relative 

low oil price negatively affects the Norwegian economic outlook, and where the low interest 

rates incentivise industrial expansion, which can have a positive effect on the Swedish and 

Danish economic outlook.  

Even after controlling for exogenous variables, the results do impose some questions that need 

to be addressed. As companies seem to shift payout policy from dividends to share buyback, 

the current dividend-price ratio could suffer from a downward bias. This is something that is 

important to remember when forecasting equity returns using fundamental valuation ratios in 

the future. Therefore, an approach that encompasses the total payout from a company to the 

investor, as suggested by Ibbotson and Straehl, is something that need to be investigated in 

future research (Straehl & Ibbotson, 2015).   
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Appendix 

 

 Table 11: Companies in the Database (Nielsen & Risager, 2001) 
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Table 12: Predictive OLS Regressions Using Nominal Returns for the Swedish, Danish and Norwegian Market 

 

 

Table 13: Predictive OLS Regressions Using Real Returns for the Swedish, Danish and Norwegian Market 

 

 

 

 

 

 

 

 

 

 

 

Explanatory R² Constant β (predictor) t(β) t(β)/sqrt(q)

Country Variable Years (q) Nominal Returns Nominal Returns Nominal Returns Nominal Returns Nominal Returns

Sweden D/P 1 0.0310 0.1448 -3.0687 -1.8834 -1.8834

Sweden D/P 5 0.0429 0.5078 -9.9950 -2.1797 -0.9748

Sweden D/P 10 0.0579 0.7630 -14.6852 -2.5034 -0.7917

Denmark D/P 1 0.0029 0.0659 0.5533 0.5164 0.5164

Denmark D/P 5 0.0496 0.2555 4.0017 2.1318 0.9534

Denmark D/P 10 0.0841 0.5900 6.2792 2.7440 0.8677

Norway D/P 1 0.0010 0.0344 0.1479 0.3087 0.3087

Norway D/P 5 0.0132 0.3319 -1.1969 -1.0918 -0.4883

Norway D/P 10 0.0407 0.7167 -2.7808 -1.8871 -0.5968

Explanatory R² Constant β (predictor) t(β) t(β)/sqrt(q)

Country Variable Years (q) Real Returns Real Returns Real Returns Real Returns Real Returns

Sweden D/P 1 0.0533 0.2212 -4.1082 -2.4990 -2.4990

Sweden D/P 5 0.0524 0.7868 -11.6361 -2.4209 -1.0827

Sweden D/P 10 0.0486 1.1462 -15.2071 -2.2829 -0.7219

Denmark D/P 1 0.0000 0.0519 0.0676 0.7430 0.0624

Denmark D/P 5 0.0107 0.1686 1.8456 1.3214 0.9721

Denmark D/P 10 0.0006 0.4481 0.4703 1.7324 0.2277

Norway D/P 1 0.0034 0.0325 -0.2656 -0.5642 -0.5642

Norway D/P 5 0.1302 0.3381 -3.7055 -3.6503 -1.6325

Norway D/P 10 0.2848 0.6819 -7.5228 -5.7842 -1.8291
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