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I 

Abstract 

 

Scientists and practitioners have for decades attempted to find methods to forecast 

movements in the capital markets, thereby trying to find a way to outperform the 

market. The origins of forecasting literature investigated traditional financial and 

accounting ratios such as the dividend yield (D/P) and the earnings yield (E/P). A more 

recent development in the literature is an investigation of the information content 

inherent in the relationship between bond yields and equity yields. Based on the belief 

that government bonds and stocks are seen as competing assets by investors, a model 

known as the Bond Equity Yield Ratio has evolved. The BEYR compares the yields of 

the two assets and thus signals when the yield of one asset might be overpriced in 

relation to the yield of the other.  

The existing stream of literature has focused its attention towards mainly two capital 

markets, the US and the UK. Previous studies have often examined the forecasting 

ability by applying regression approaches or looking at extreme thresholds of the BEYR 

distribution, providing mixed results. Following the objectivistic path of ontology and 

the positivistic epistemology, the purpose of this study is to extend the existing 

knowledge laid out in the preceding literature. By examining the information content 

provided by the BEYR in the capital markets of Denmark, Finland, Norway and 

Sweden further evidence of its forecasting ability will be provided. Using historical data 

to compute the BEYR and following the switching signals provided, the performance of 

actively managed portfolios containing bonds or stocks will be compared to the market 

portfolio. Hence, this study tests the weak form of the efficient market hypothesis in 

Denmark, Finland, Norway and Sweden, via a deductive approach.  

The findings presented in this paper show that during the observation period, following 

a BEYR strategy would have led to excess return over the market portfolio in all four 

markets. Additionally, the BEYR portfolios had greater Sharpe ratios than those of the 

market portfolio, indicating better risk adjusted returns and thus a sounder relationship 

between risk and return. However, failing to be statistically significant, these results are 

only indications of potential positive effects of utilizing a BEYR strategy. 

Consequently, the weak form of the efficient market hypothesis seems to hold in the 

capital markets of Denmark, Finland, Norway and Sweden.  
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1 Chapter 1: Introduction 

Chapter 1: Introduction 
 

The introductory chapter will bring forward the chosen subject. Overall problem 

background is presented along with the purpose of the study and research question. 

Lastly a brief comment on limitations and delimitations is discussed. 

 

 

In the capital markets, institutional investors such as pension funds and investment 

funds play an important role. They are typically in charge of managing individuals 

savings and pensions and are thus managing large investments. An important asset in 

these funds is equities, and you can see why in Figure 1. The Scandinavian stock 

markets have experienced quite a journey and increased the value of many savings and 

pensions. However, it can be seen that periods of seemingly persistent growth is 

followed by a sudden and often dramatic shock. One such shock was around the entry 

of the 21
st
 century due to the infamous IT bubble, and later, in 2007 the subprime crisis 

in the US affected capital markets around the world, including the stock markets in 

Scandinavia. But, imagine if shocks like these could be predicted, and that institutional 

investors would be able to trade out of stocks to more secure assets during such periods. 

Avoiding those downfalls and also being able to predict when to re-enter the stock 

market could maximize the return of the funds of institutional investors. This could lead 

to investment portfolios creating returns in excess of the market return.  

 

Figure 1 – Scandinavian Stock Market Index 

 

Source: Datastream Total Market Index Scandinavia (TOTMKSC) 

 

Attempts to predict future stock market movements have also been widely investigated 

by researchers. Rather than necessarily being interested in maximizing the return of 

individuals’ savings and pensions, researchers are interested in understanding the 

functionality of the capital markets. The theoretical understanding of the underlying 

mechanisms of the capital markets state that they are priced efficient and that excess 

market returns are not achievable. To test if this understanding holds, researchers have 
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therefore, among other methods, tried to forecast future stock market reactions to see if 

it would be possible to achieve excess market returns. A recent development of such 

studies has investigated the predictive power in a relationship between bond yields and 

equity yields. By examining this relationship in new markets, this study attempts to add 

to the existing knowledge of the functionality of the capital markets.    

 

1.1 Problem Background 

Many practitioners and researchers have searched for ways to forecast market 

movements, in essence, to find a method of predicting when the financial market is 

about to enter a period of economic retraction, or expansion. Reliable forecasting 

methods could then be used as a base for future investment decisions, such as when to 

enter and withdraw from the stock market. If it would be possible to forecast when the 

stock market is about to enter a period of retraction, such an indicator could signal that 

the rational investors should sell stocks. Finding such a signal could then lower the 

overall volatility of the investors’ investment and potentially create higher risk adjusted 

returns. This, however, might imply a breach of the efficient market hypothesis, as such 

information should theoretically already be incorporated in the current market prices of 

equities, why outperforming the market portfolio should be unlikely.  

Nonetheless, Berge & Ziemba (2003, p. 3) point out that financial and accounting 

variables, such as the earnings to price ratio and the dividend to price ratio, have been 

extensively investigated for finding predictive power of future stock returns. For 

example, Campbell & Shiller (1988) investigated long historical averages of real 

earnings and their ability to forecast present value of future dividends in the US 

between 1871 and 1986. They find that using a moving average of earnings does help in 

predicting future real dividends. Using a ratio of the moving average of earnings to 

current stock price showed to be a powerful predictor of stock return. Additionally, 

Campbell & Shiller (1988) find that earnings to price ratio has predictive power of 

future stock returns, especially over longer investment horizons. Fama & French (1988) 

used the dividend yield (dividend to price) in forecasting returns on NYSE common 

stocks. They constructed value- and equal-weighted portfolios of NYSE common stocks 

for one to four year holding periods. Results indicate that only a small fraction of short-

horizon returns variances can be explained by the dividend yields, but increasing the 

time horizon raises the information content of the dividend yield (Fama & French, 1988, 

p. 24). Similar results were obtained for the earnings to price ratio. Even though the E/P 

tended to have slightly lower predictive power than the D/P ratio, their findings still 

indicate the E/P ratio could be used for predicting future returns (Fama & French, 1988, 

p. 15). Goetzmann & Jorion (1993) tests the predictive power of the dividend yield on 

long run stock performance. Their data sample consisted of the S&P 500 index and 

spanned from 1927 through 1990. By employing a bootstrapping technique they tried to 

overcome issues of regression bias which other studies may have been affected by. 

Their results show, in contrary to previous research, that the dividend yield has no 

statistical evidence in forecasting stock returns (Goetzmann & Jorion, 1993, p. 678).  

Goyal & Welch (2003) further questions the predictive power of the dividend yield, 

arguing that the apparent predictive power found before 1990 was a result of error. 

Results from studies prior to 1990 were mainly driven by two years alone, and therefore 

should not be treated as representative of the sample (Goyal & Welch, 2003, p. 640). 
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The study delves deeper into the dividend yield to find out why the ability to predict 

future prices is poor. The Centre for Research in Security Prices (CRSP) index’s return 

on the stock market is used as data and the timespan is from 1926 to 2002 (Goyal & 

Welch, 2003, p. 641). Their findings suggest that even though a model for predicting 

stock returns based on the dividend yield may show good in sample performance, it 

should not be viewed as an assurance of out of sample performance (Goyal & Welch, 

2003, p. 653). The poor predictive performance of the dividend yield Goyal & Welch 

(2003) argue is caused primarily by parameter instability; they are not fixed over time. 

Therefore, one must consider models that account for variables that may change over 

time.  

While the results from studies on the information content and the use of simple financial 

variables in predicting future stock performance have been mixed, it has led to a 

thorough testing of the theory of efficient markets resulting in a growing knowledge 

base. Meanwhile, the results of these studies are inconclusive, making it difficult to 

determine whether these ratios can be used as reliable tools for forecasting. However, 

these ratios compare current market values to that of historical values of itself. For 

example, current values of D/P are compared to its past distribution to evaluate how 

equities are currently priced. Studies have taken a different valuation approach, by 

comparing these financial variables to that of competing assets. But what is a competing 

asset to equities? Maio (2013, p. 1491) discuss stocks and government bonds as 

competing assets in the portfolios of important investors, like insurance companies and 

pension funds. The reason may be that they provide different relationships between risk 

and return. While stocks may provide a better long run performance, the overall 

volatility of bonds is lower (Giot & Petitjean, 2009, p. 378). With both a lower overall 

mean return and lower standard deviation, bonds could potentially be less sensitive to 

turmoil in the financial markets and therefore more suitable to hold during times of 

equity crisis. Connolly et al. (2005) further showed that during the period between 1986 

and 2000, the US stock market experienced a one period minimum return of -17.17 

percent. The culprit in this period was the October crash of 1987, which affected the 

global financial markets. The 10 year Treasury bond on the other hand has a minimum 

return of -2.86 percent, indicating it was less affected by this crisis. Even when 

excluding the 1987 stock market crash from their observation period, the lowest one 

period bond return was higher than the lowest stock market return, -2.67 for bonds and -

6.59 for the stock market (Connolly et al., 2005, p. 170). These results indicate that the 

volatility of bonds might be lower than that of stocks and less sensitive to financial 

crisis. Additionally, Connolly et al. (2005) find that there is a tendency among investors 

of moving funds from stocks to bonds in times of high volatility, a phenomenon known 

as flight to safety. Referring back to Figure 1, one could thus prosper from being 

invested in stocks during good times and in bonds during bad times. 

From the 1990s, researchers and financial professionals have found increased interest in 

investigating the relationship between bonds and stocks, to see if it possesses a useful 

signal of when to switch from stocks (bonds) to bonds (stocks). In particular, the 

relation between bond yields and stock yields has been evaluated, to test if it has 

advantageous forecasting information. The underlying thought is that in order for bonds 

and stocks to be competing instruments, the yield of bonds should equate or at least be 

strongly correlated to the yield of stocks (Maio, 2013, p. 1491). For example, Clare et 
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al. (1994) investigated the ratio between the yield on long-term government gilts1 and 

the equity yield, known as the Gilt-Equity Yield Ratio (GEYR)2. They hypothesised 

that, when the deviations of the GEYR from its long run mean were temporary, it 

should eventually revert back to its mean. In the following Figure 2, a graphical 

depiction of how this relationship might look like over time, given that there are 

deviations, is displayed: 

 

Figure 2 – The Bond Equity Yield Ratio Relationship 

 

Source: The authors  

 

The highlighted line is representing the long-term mean between the bond yield and 

stock yield, and the dashed curve represents the bond to equity yield ratio (BEYR). 

What this curve implies is the approximate yield of stocks in relation to bonds. A 

deviation above the mean of the BEYR would indicate that equity yield is low relative 

to bond yields. A low equity yield implies that the expected yield of equity is priced 

quite high in the market; in other words, stocks are expensive in comparison with 

bonds. Thus deviations below the mean suggest that stocks are priced cheap in 

comparison to bonds. To fully understand why this is, consider the following. If the 

current yield on 10 year government bonds is 4.83 percent, and the equity yield is 

expected to be 3.95 percent, where are investors most likely to place their investments? 

They would probably invest in bonds, which provide the higher expected yield of the 

two. With a bond yield that is higher than the equity yield, the curve in Figure 2 would 

deviate upwards from the mean. If the spread between bond yield and equity yield 

become wider, the deviation from mean should become larger, and thus the peak higher. 

                                                 
1
 A Gilt is a coupon-paying instrument with no expiration date, limited to very few markets. Therefore, in 

other studies looking at the same relationship but in markets without Gilts, long-term government bonds 

are commonly used.   

2
 The relationship between bond yields and stock yields has different names in previous literature. It is 

known as the Fed model, GEYR, BEYR and BSEYD, but is essentially based on the same underlying 

principle. 
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As a consequence of the yield of equity looking increasingly expensive, investors 

should find the yield of bonds more appealing. Therefore, the larger the deviation 

becomes, an increasing number of investors would sell stocks, lowering the stock 

prices, and shift to bonds, bidding the price of bonds upwards. With increasing bond 

prices and decreasing stock prices, the yield gap between the two should diminish, as 

the expected yield of stocks (bonds) would increase (decrease). The effect in the figure 

above would be that the BEYR would revert back towards its mean, from its previous 

peak. The relationship implies an opposite reaction if the BEYR is low, investors buys 

stocks in favour of bonds. To maximize returns, the investor using the BEYR would 

therefore aim at selling stocks and buy bonds when the BEYR is at a peak, and sell 

bonds and buy stocks when the BEYR is in a trough. However, timing these extremes 

could be rather difficult as there is always uncertainty of when the stock market has 

peaked its trend. An attempt to overcome this issue is by defining predetermined 

thresholds, indicated by the red lines in the above figure, to try to forecast when the 

BEYR is likely to be close to an extreme.  

Clare et al. (1994) chose to investigate if this relationship could be used as a trading rule 

in the United Kingdom between 1968 and 1992. The results from their portfolio which 

used predetermined threshold values of the GEYR to switch between stocks and bonds 

showed that information was in fact contained in this ratio, contributing to a return 

which was higher than the market portfolio (Clare et al., 1994, p. 313). Levin & Wright 

(1998) extends the research of Clare et al. (1994) by hypothesising that the long-term 

mean of the BEYR is not constant, but moves over time, which in Figure 2 would be 

indicated by fluctuation in the highlighted line representing the mean. From a dataset 

spanning from 1982 to 1996, they question the reliability of using the BEYR as a signal 

from shifting between stocks and bonds, as only one of their models managed to 

outperform the market (Levin & Wright, 1998, p. 100).  

As a consequence of the findings of Levin & Wright (1998), other studies have tried to 

use models taking into account the fluctuations in the mean in the relationship between 

bond and stock yields, and tested these as forecasting tools on other markets. Gwilym et 

al. (2004), Brooks & Persand (2001), Berge & Ziemba (2003) and Harris & Sanchez-

Valle (2000) investigate markets ranging from Canada, Germany, the US and 

Switzerland, providing results spanning between positive and negative returns, 

sometimes depending on the specification of the model. Studies, and thus results, also 

differ from one another depending on what financials that underlie the equity yield. 

Where some studies use the 12 months forward earnings yield, others use trailing E/P or 

dividend yield. Nonetheless, the above explained relationship between bond yield and 

equity yield remain, as reasoned by Fama & French (1988, p. 15).  

 

1.2 Research Question & Purpose 

In the problem background a theoretical connection between stocks and bonds was 

established. Previous research has tested the predictive power of this relationship, 

providing mixed results. This study hope to add to existing knowledge of the bond 

equity yield ratio, by asking  
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Can the Bond Equity Yield Ratio be used to forecast movements in the 

capital markets in Denmark, Finland, Norway and Sweden? 

 

Following the development in the existing literature, the purpose is thereby to extend 

the evidence of the information content of future market movements provided by the 

bond equity yield ratio. The study set out to investigate markets that have previously not 

been investigated. This will be done by evaluating the performance of a switching 

strategy based on the signals provided by the relationship between equity and bond 

yields, in comparison with buy-and-hold portfolios of stocks or bonds. By testing these 

different markets, any potential differences or similarities will be discussed. 

Additionally, to pay respect to the origins of forecasting literature, the results of the 

BEYR switching portfolios will also be compared to portfolios switching on the signals 

provided by dividend yields or earnings yields.  

 

1.3 Research Contribution 

This study will thereby contribute to the existing literature on the forecasting ability of 

the BEYR by investigating its usefulness in four markets that have previously not been 

studied. With the findings of existing literature being mixed between positive and 

negative outcome using the BEYR as a forecasting tool, the study could potentially 

provide further evidence in either direction. By including data until April 2014, this 

study will include the effects of the Euro debt crisis, which have not been incorporated 

in previous research. Three studies have investigated data beyond 2005 on the US and 

Thai securities markets, therefore, this study aim to add more recent data on new 

markets. The importance of further analysis of the relationship in other countries is 

highlighted by the rather limited amount of data that has been analysed during later 

years. By also including a discussion of the relationship between risk and return, as 

measured by the Sharpe ratio, the study further contributes with additional knowledge 

on the potential effect the strategy has on the risk adjusted returns of portfolios. 

Furthermore, the investigation will contribute with additional tests on the weak form of 

market efficiency in the observed markets, thus providing more statistical evidence on 

the theory’s applicability. As such, it will add to the current understanding of the 

functionality of the capital markets.  

 

1.4 Limitations & Delimitations 

The accessibility of data through Datastream on the markets evaluated limited the time 

frame investigated in the study. With access to data from 1989, the maximum time span 

reached was 25 years. Without this limitation, one could look further back in history 

and evaluate the predictive ability of the BEYR over a longer horizon. If results show 

that there is predictive power in the BEYR, more extensive historical data could be used 

to evaluate if the phenomenon is persistent, or incidental to certain market conditions. 

Nevertheless, 25 years of data should be plenty for the conduct of this study. 

The choice of markets to investigate has been influenced by the strand of literature that 

has fostered this study, as well as the nationality of the authors. With previous research 
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providing evidence from e.g. the US, UK and Germany, this study is delimited to 

investigating the markets of Denmark, Norway, Finland and Sweden. To the best of our 

knowledge, a study of this nature has not been conducted on these markets; therefore by 

conducting this study, it is the authors’ sincere hope that it could contribute to the 

existing knowledge base.  
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Chapter 2: Scientific Method 
 

This chapter will bring forward a discussion of the scientific methods adhered to. Issues 

concerning ontological, epistemological and methodological standpoints are elaborated 

and argued for and their implications for the current study. Concluding the chapter, 

criteria’s of truth will be discussed. 

 

 

An important part of a research paper is a detailed discussion and outline of the 

scientific methodological roots the study builds on. This is of importance as when 

creating knowledge, which research essentially is about, it is central to realize that with 

the selected research method comes methodological assumptions binding the researcher 

to a certain way of thinking and studying the issue at hand (Johnson & Clark, 2006, 

cited in Saunders et al. 2009, p. 108). Otherwise, as argued by Ryan et al. (2002, p. 8), 

the research runs a risk of being perceived as defective, weak, misapplied, or in extreme 

cases, even nonsensical. Björklund & Paulsson (2012, p. 63) additionally reason that 

when the methodological assumptions applied in a research paper are well clarified and 

motivated, the reader is given the opportunity to reach her own conclusion from the 

obtained results of the study. In this context, it is also important to note that the 

scientific methods applied are affected by the research question rather than the opposite, 

or as Grix (2002, p. 180) would claim, it would be illogical to choose a method to find 

the answer to a question that has not yet been asked. As the intention of this study is to 

build on the existing knowledge of the literature on forecasting, the research question is 

based on the previous methods and findings. This essentially means that the scientific 

method has already been chosen due to the viewpoints taken in that prior research. As 

such, the research question chosen is based on a positive choice of scientific 

methodological position, which automatically disregards the choice of any other 

viewpoint.  

 

Figure 3, based on Grix (2002), illustrates how the relations between the building blocks 

of research are seen in this study. Grix (2002, p. 179) criticize his own overview of the 

different blocks as being very simplistic, but at the mean time find it to be a suitable 

tool of identifying the key issues in research as it asks necessary questions. The first 

being the question of ontology; what is out there to know? Secondly, it becomes 

important to identify what and how we can know about it?, the question of 

epistemology. At this point, a suitable methodology must be found asking how can we 

go about and acquire that knowledge? This leads to the final question in methodology, 

the practical method asking which precise procedures can we use to acquire it? The 

following chapter will present the reasoning and answers to the first three questions 

asked, whereas the practical method can be found thoroughly explained in Chapter 5.  
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Figure 3 – Building blocks of research 

 

 

Source: The authors modified version of Grix (2002, p. 180) 

 

2.1 Ontology & Epistemology 

In order to fully understand the first two building blocks of research and how they affect 

the research and conclusions that can be generated in this paper, a discussion of the 

basic line of thinking behind a rather philosophical field may be helpful. From the 

discussions of Edley (2001), one can argue that a central issue for any researcher would 

be; How do you know what is real – what is reality? Taking a common sense approach, 

Edley (2001, pp. 434-435) consider two sides of this question, the ‘real world’ and 

descriptions of that world. The description is a spoken or written reproduction of the 

‘real world’, and thus how it is described becomes fundamental for the receivers’ 

understanding and picture of that reality. As such, language is of importance for what 

reality is and how it is comprehended, because without words, how would you describe 

or understand what you see? How would you describe a theoretical framework 

grounded in finance, or the relationship between stocks and bonds? This is thought to be 

the epistemic view and is concerned with the way we observe the world (Edley, 2001, 

pp. 436-437), or as Grix (2002) ask; what and how can we know about it?  

On the other side you have ontology, which is what the world is actually like (Edley, 

2001, p. 437). Ontology adds real phenomena, individual perceptions and experiences to 

the world (Burr, 2003, p. 92). As Burr (2003, p. 92) continues, ontology “…is about 

how these dimensions are brought into existence and take the particular form that they 

do because of the language we share”. These are the dimensions of the world that Grix 

(2002) believe is out there to know. In this paper, the dimension of interest is the way 

the stock market in the investigated markets function. That is the ontological issue; what 

is out there to know. The language to understand and describe how these market 

functions is based in the underlying theory of the efficient market hypothesis. That is 

the available language to provide a description of the ‘real world’, the epistemic 

consideration. 
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2.1.1 What is Out There to Know? 

A natural place to start all research is with reflections regarding ontological 

considerations (Grix, 2002, p. 177). Ontology is reflections on how the researcher 

perceives the association between social actors and social entities. Sanchez (2008, pp. 9-

10) define entities as how we attempt to categorize and classify observations in order to 

give a description or definition of the issues at hand, an attempt that is either dependent 

or independent of the social actors. As such, it becomes a question of whether it is 

believed that the social entities are a function of the perceptions and actions of the social 

actors, or whether the social entities form the perceptions and behaviour of the social 

actors (Bryman & Bell, 2011, p. 20). It is this relationship that forms and reflects the 

question of what is out there to know. Using the wording of Sanchez (2008), ontology 

concerns the question whether the descriptions and definitions are the outcome of the 

social actors’ behaviour, or if the social actors’ behaviour is the outcome of the 

descriptions and definitions. Nevertheless, with the research question at hand, the 

research is typically in one of the two paradigms (Kuhn, 1970, p. 43), objectivism and 

constructionism.  

An objectivistic approach to research is one where the social entities are understood to 

be external to the social actors (Bryman & Bell, 2011, p. 21 and Saunders et al., 2009, 

p. 110). In essence this implies that social entities are independent of the perceptions 

and actions of the social actors. With a view based on constructionism, the relationship 

would be the other way, meaning that descriptions and definitions would be affected 

and changed by the behaviour and perceptions of social actors (Saunders et al., 2009, p. 

111). If the social actors would change behaviour, then research conducted with an 

ontological position of constructionism would observe the new behaviour and change 

the description of the relationship accordingly, whereas an objectivist would argue that 

the changed behaviour should not affect the social entity. 

How the research question is formed in this study ultimately affects in what way the 

above relationship can be viewed. As such, the ontological view followed is 

objectivism, which implies that the definitions and descriptions of the issues of interest 

are based on an independent mind-set without involving perceptions of it. This study 

thus aims at objectively presenting findings concerning the financial markets without 

involving the perceptions of others or us.   

 

2.1.2 What & How can we Know About it? 

The centre of attention in epistemology is collection of knowledge, particularly 

knowledge regarding the development of existing models or generating new models 

(Grix, 2002, p. 177). As Edley (2001) might discuss it, epistemology concerns the 

gathering of knowledge relating to either the improvement of the existing language 

available, or developing a new language to describe the ontological concern; the 

observed phenomenon. Epistemology thus questions whether social scientific research 

can be regarded as acceptable knowledge if it follows the methodological traditions of 

the natural sciences (Bryman & Bell, 2011, p. 15). Intrinsically epistemology asks if the 

outcome of social actions can and should be studied with a natural scientific method. 

The answer to this question is often grounded in how the research question is 

formulated, which usually leads the research into one of two directions. 
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Positivism is the epistemological route that implies that social actions studied with a 

natural scientific method is regarded as true knowledge (Bryman & Bell, 2011, pp. 15-

16). Björklund & Paulsson (2012, p. 66) claim that positivists see the development of 

knowledge as a cumulative procedure in which new knowledge is added to the base of 

existing knowledge. Therefore it can be argued that positivists attempt to add words or 

improvements to the existing language used to describe the functionality of the 

observed reality. This is done by verifying or falsifying hypotheses and theories laid out 

in the existing language, which will give results reflecting objective and accurate 

knowledge (Björklund & Paulsson, 2012, p. 66). The researcher should be an external 

observer, which if so would not affect the observed in any way. Consequently, the same 

outcome of the study can be expected independent of who performs the observation. 

Interpretivism builds on the fact that the social sciences is completely different from 

natural sciences and thus conducting research on social sciences with a model based on 

natural scientific issues would be considered inappropriate and not acceptable 

knowledge (Bryman & Bell, 2011, p. 16). Instead the researcher following 

interpretivism should follow a strategy that attempts to explain the differences between 

social actions and natural scientific things with a new language (Bryman & Bell, 2011, 

p. 17). 

In this study, the epistemological view is mainly positivistic. The research question is 

analysed using historical data, which via formulas will lead to empirical evidence and 

add knowledge to the existing literature. As such, the anticipation is to bring forward 

new knowledge to add words to the language explaining the functioning of the financial 

markets. Björklund & Paulsson (2012, p. 66) argue that the main objective in 

positivistic research is to investigate how things work rather than understand why the 

functionality of things is the way it is. As the attempt in this study is to investigate how 

the bond equity yield ratio function as a forecasting tool in the investigated markets 

rather than understanding why it functioned the way it did, the argument of Björklund & 

Paulsson (2012) above further confirms the positivistic position of this paper. Following 

the positivistic path of epistemology, this study is further aligned with the view that has 

guided much of the financial theories (Ryan et al., 2002, p. 13).  

 

2.2 How can we go about and acquire that knowledge? 

The methodology provides the answer to how the researcher can acquire the necessary 

knowledge. To reach the answer to that question, three different parts of methodology is 

of interest; the research approach, the research design and the research strategy. 

 

2.2.1 Research Approach 

The relationship between hypotheses and theories and how these are used in a research 

paper, is the primary subject at matter when discussing the research approach. 

Depending on the research question this relationship is viewed differently and affects 

the approach of how theories should be handled in the study. Usually, mainly following 

either a deductive approach or an inductive approach tackles the research approach of a 

study. Following a deductive approach, the hypotheses contra theory relationship is 

based on testing theory rather than generating new theory, which usually is the ultimate 

goal of inductive research (Saunders et al., 2009, p. 124). The common method to 
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proceed is by developing hypotheses grounded in existing theory to test its applicability 

via empirical scrutiny. The underlying theory can then be either confirmed or 

questioned via the hypotheses, based on data analysis and evaluation (Bryman & Bell, 

2011, p. 11). It is explained by Ryan et al. (2002, p. 133) that the deductive approach is 

strongly correlated with theoretical research in finance. Since the roots of this approach 

originates from natural scientific studies, and because financial research regularly 

follows a positivistic path, the correlation between research in finance and the deductive 

approach should be of no surprise. Although the hypothesis in this paper is deduced 

from theories developed with inductive methods, the previous strand of literature that 

encouraged this research primarily follows a deductive approach, and consequently 

following the process of deduction becomes quite natural.  

Previous studies on the bond equity yield ratio have provided mixed results of its ability 

to provide useful forecasting signals of when to switch from equity to bonds. As such, it 

is difficult to form expectations of either positive or negative results in this study. 

However, the underlying hypothesis in previous literature, even though often stated 

implicitly, is to test if the markets are following the theory of efficient markets. Since 

this study follows the pre-existing path set out by the research that fostered this 

investigation, the hypothesis here is formed in a similar way. That is, do the investigated 

financial markets follow the efficient market hypothesis? Following the process of 

deduction, Figure 4, building hypotheses grounded in the existing theory is where 

research starts (Bryman & Bell, 2011, p. 11). In the development of hypotheses 

different propositions of the underlying theory is created in order to actually test the 

theory. Depending on the hypotheses the researcher needs to determine what data 

should be investigated in order to be able to give a suitable answer to the previously 

defined research question. By empirically scrutinizing the collected data of relevance, 

findings will emerge which can either confirm or reject the hypotheses. In the end, with 

the new findings, the researcher can discuss how it affects the literature the study is 

based on as well as what implications are on the existing theory (Bryman & Bell, 2011, 

p. 11). 

 

Figure 4 – The Process of Deduction 

Source: Based on Bryman & Bell (2011, p. 11) 

 

In this thesis, the efficient market hypothesis is tested by adjusting the investment in 

either bonds or equity based on the signals provided by the bond equity yield ratio. With 

the findings obtained, a discussion and analysis concerning the efficiency of the capital 

markets in the investigated countries follows. Hence, this study follows the process of 
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deduction attempting to test the underlying theory, a research approach commonly used 

in research in finance. 

 

2.2.2 Research Design 

As mentioned prior, the theory that the hypothesis is based on in this study is developed 

with an inductive approach. As such it is also the product of what Saunders et al. (2009, 

p. 139) call exploratory research; research that attempts to find out what is happening in 

a certain phenomenon (Robson, 2002, p. 59). The fundamental understanding of the 

efficient market hypothesis explains how the capital markets are functioning 

theoretically, thus being the outcome of exploratory research. Studies that investigate 

relationships between variables on the other hand are seen as explanatory research 

(Saunders et al., 2009, p. 140). This study is explanatory as it looks at the information 

provided by the bond equity yield ratio to see if it has the potential to construct a trading 

rule that produce excess market return. The research question is formed in a way that 

the findings of that relationship could also give an indication of how well the theoretical 

description of the functioning of the investigated capital markets works. In order to be 

able to do so, financial data is downloaded from the Datastream database; a research 

design known as secondary data analysis (Glass, 1976, p. 3). Saunders et al. (2009, p. 

268) find that, using secondary data analysis the researcher can retrieve a larger dataset 

faster, which enables a more extensive analysis and discussion of the data.  

 

2.2.3 Research Strategy 

In general, these different philosophical choices or views together forms the researchers 

research strategy, which usually is seen as quantitative or qualitative (Huff, 2009, p. 

181). Bryman & Bell (2011, pp. 26-27) argues that, even though research strategies 

should not be understood statically, quantitative research is often thought of as being 

about testing theory via deductive research approach with a positivistic epistemological 

view and following an objectivistic ontological attitude. This is in contrast to the 

qualitative research strategy which follows an inductive research approach as it attempts 

to generate theory, further associated with an interpretivistic understanding of 

epistemology and a view of ontology based on constructionism.  

Here, the investigation concerns whether the bond equity yield ratio provide useful 

signals of when the stock and bond markets are priced cheaply in comparison with one 

another, and thereby whether investors could be able to use the BEYR to outperform the 

investigated markets. Due to the way existing literature have approached this question 

and that this study follows this path in order to be able to add to the existing knowledge, 

this research follows the typical views on scientific methodology set out by a 

quantitative strategy.   

 

2.3 Implications of the Scientific Method 

The formulation of the research question has acted as the driver for the scientific 

method followed here. The first question of importance according to Grix (2002) was 
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what is out there to know? Here, the descriptions and definitions are studied with an 

objectivistic mind-set of ontology. Bacharach (1989) then claim that the researcher has 

to define a terminology to use when developing existing theories, that is what Grix asks 

by the question, What and how can we know about it? The language (Edley, 2001) used 

and tested in this project is the efficient market hypothesis, which is advanced into 

propositions reproducing the idealistic setting of the investigated object. This 

proposition is translated into a testable hypothesis of reality, after which findings 

follows. Hereby, via a deductive approach the study will test the applicability of the 

epistemology used to describe the ontology. Or put in the words of Edley (2001), the 

’language’ ability to explain and describe the ’real world’ is investigated. That is, the 

efficient market hypothesis’ ability to explain the functionality of the capital markets of 

Denmark, Finland, Norway and Sweden is scrutinized.  

 

Figure 5 – Scientific Method Summarized 

 

 

Source: The authors 

 

2.4 Pre-Understanding 

With the premise of being master of finance students in conducting this research, a 

declaration of our knowledge within the particular field of research should prove fruitful 

for the readers. Being at the final year of our education, our knowledge within this field 

of research is still novel and at an entry level of understanding. Still, our aspiration with 

this study is to pay respect to the existing strand of literature on the bond equity yield 

ratio and the origins of forecasting literature, by extending the existing knowledgebase 

to markets which have not yet been tested. It is our sincere hope that the results found in 

this study will provide substance to the accumulated knowledgebase within the 

literature. With the nature of this study being largely influenced by the existing 

literature, epistemological, ontological and methodological standpoints of this literature 
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are highly respected, as are the practical methods applied. In an attempt to make a 

contribution within its premise, utmost care has been put into explicitly laying out the 

fundamental methodological, epistemological and ontological positions in the sections 

above, ultimately ensuring transparency and the premises of our work to be evaluated 

by other researchers.  

 

2.5 Literature Search 

Delving into a new field of research, an efficient and thorough analysis of core articles 

is essential for building a steady foundation of knowledge. Different information 

gathering techniques are discussed in literature of conducting research, taking on 

different approaches. For conducting this study, one of the methods discussed by Ryan 

et al. (2002, p.185) have been used, namely the method of backtracking. Essentially, 

this entails finding recently publicised articles on the subject and backtracking the 

development (Ryan et al., 2002, p. 185). This eases the search for significant and 

influential articles within the field and aids the building of knowledge, since studies 

which are nonsensical are screened out. Finding relevant articles regarding the 

underlying theories of this study were found by identifying what Hesse (1970, p. 39) 

refers to as core articles within a confined area of research. For example, within 

research of the efficient market hypothesis, a vast number of studies have been 

conducted. At the core we find Fama (1970) as the founder of the theory. By finding 

core articles like this, it aids in building an understanding of the origins of theoretical 

models which are tested, and will thus enhance the analysis and conclusions of the 

results.  

 

2.6 Truth Criteria 

The point of any research is to find results, regardless of the nature of the results. But 

what is more important is that the quality of the results and conclusions drawn from a 

study can be ascertained and trusted. Different methods for assessing the quality of 

research have been devised and Bryman & Bell (2011, p. 41) discuss three main issues 

which they argue is essential for business research. This comes down to the issues of 

reliability, replication and validity (Bryman & Bell, 2011, p. 41), and these will be 

considered throughout the conduct of this study. Remembering from the discussion 

above that this study will be conducted in a quantitative manner, the truth criteria’s of 

choice must be applied in a correct manner to reflect the research strategy.   

 

2.6.1 Reliability 

In the words of Bryman & Bell (2011, p. 158), reliability refers to “… the consistency of 

a measure of a concept”. Further, two factors of interest when considering the 

reliability of measures of studies of this nature is presented, namely stability and inter-

observer consistency (Bryman & Bell, 2011, p. 158). Stability asks whether the 

measures used in a study are stable over time. By testing and retesting a sample at a 

later point in time, the results can be compared to one another and if a high correlation 

is found between the answers, the measure can be considered stable. Otherwise, if the 
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results have a low correlation, questions could be raised regarding the stability of the 

measure (Bryman & Bell, 2011, p. 158). Using the methods employed here for 

evaluating the predictive ability of the BEYR could thus be tested by retesting the 

sample at a later state. Depending on the correlation found between the answers, 

conclusions could be drawn concerning the consistency of the measures used in this 

study. Inter-observer consistency regards issues where translating data into categories 

are conducted by more than one person, and therefore different interpretations and 

decisions may be taken by the researchers (Bryman & Bell, 2011, p. 158). In essence, 

the consistency of decisions between the researchers might differ. To combat this issue, 

all handling of data and analysis have been conducted under the supervision of both 

authors. This way, any issues of inter-observer consistency should be minimized and 

thus not affect the results and conclusions drawn. 

 

2.6.2 Replication 

For giving other researchers the opportunity to properly validate one’s research, the 

concept of replication should be satisfactory fulfilled. Essentially this means other 

researchers can replicate and mimic the steps taken in a piece of research, and thus 

replicate the study (Bryman & Bell, 2011, p. 165). The intention behind this is that by 

replicating a study, the same findings should be obtained by other researchers. 

Therefore, all steps and procedures in a study should be presented in a clear and precise 

manner. While it could be assumed that a simple description of the sample and methods 

used would suffice, researchers could question issues such as a lack of objectivity in the 

sampling process, for example, involving personal values when choosing the sample 

(Bryman & Bell, 2011, p. 165). This could extend to the results derived from the data 

and therefore produce manipulated results. Further, the data collection procedures could 

be inadequate, another cause of faulty data being analysed (Bryman & Bell, 2011, p. 

165). According to Ryan et al. (2002, p. 25), ensuring replication of studies is an 

important element in extracting those that are to become acceptable knowledge from 

those that produce spurious and faulty results. The replicability of a study could be 

enhanced in a number of ways, where explicitly expressing the procedures adopted in a 

study is thought to be the more important one (Ryan et al., 2002, p. 25).  

Throughout this research project, the utmost attention has been dedicated to explaining 

the steps and procedures adhered to. With the sample examined consisting of 

representative market indices for the national markets, any issues of involving personal 

values in the sample selection should have been eliminated. Further, the procedures 

involved in the collection of data has been described extensively in detail, as well as a 

thorough discussion concerning the methodological aspects applicable for this type of 

research, all in favour of increasing the replicability of the study.  

Fundamentally, this study takes the use of publicly available historical data to examine 

the efficient market hypothesis. As such, the data is of the nature that it cannot be 

altered or manipulated in hindsight. Therefore, the use of Datastream as source of data 

should enhance the replicability of the study. For example, if someone is doubtful to the 

findings of this study, following the procedures of data collection and processing laid 

out in later chapters should yield the same dataset, and thus the same findings. 

Therefore, it is the belief of the authors that the criterion of replication is reflected and 

fulfilled throughout the study.  
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2.6.3 Validity 

The last of the three main truth criteria discussed by Bryman & Bell (2011) is the 

concept of validity. Generally this concerns if the chosen measures of a study are 

suitable for a study of that nature, and whether or not the results are trustworthy 

(Saunders et al., 2009, p. 157). Specifically within the field of finance research, the role 

and implications of internal and external validity is discussed. It is said that there is an 

inverse relationship between internal and external validity, which means that studies 

that are strong on external validity tend to be weak on internal validity, and vice versa 

(Ryan et al., 2002, p. 123).  

The internal validity of a study is governed by the amount of control achieved, that is, a 

high level of control leads to high levels of internal validity. This typically takes form of 

causal relationships between the variables, for example, are changes in the dependent 

variable caused by changes in the independent variables. If the changes cannot be 

adhered to the independent variables, they have been caused by unknown and 

uncontrollable factors (Ryan et al., 2002, p. 122). When these changes can be controlled 

so that changes are an effect of manipulation of the independent variables, the study is 

said to have high internal validity. Consequently, the ability to draw valid conclusions 

from research is at the heart of internal validity.   

When evaluating if the bond equity yield ratio can be used as a forecasting tool, the 

practical measurement is the performance of the portfolio created. This portfolio is 

determined by the position of the BEYR in relation to the constraints put on it, that is, 

the current position of the BEYR in relation to its 60 month historical distribution. 

Fundamentally, the BEYR is constructed of yields on bonds and equities, and therefore 

dependent of the values of these variables. And if the BEYR is dependent on the bond 

and equity yields, and the portfolio performance is dependent on the position of the 

BEYR, ultimately the performance of this strategy is dependent on the underlying bond 

and equity yields. In the end, it should be noted that it is not only changes in bond and 

stock yields that will determine the outcome of the portfolio constructed. The chosen 

period of historical distribution together with the defined threshold values can also 

affect the number and timing of switches.  While the study has been designed to use the 

last 60 month observations for determining the threshold values that indicate when to 

switch from holding one instrument to the other, these methods have been used 

previously in the literature (Brooks & Persand, 2001; Harris & Sanchez-Valle, 2000) 

and should therefore not impose any restrictions. Considering these conditions, the 

internal validity of this study is not fully optimised, nor should it be considered as low. 

Within the defined conditions, it is the authors belief that the conclusions drawn in this 

study should be considered internally valid.  

Contrasting to internal validity, external validity aims at evaluating whether or not 

research findings can be extended to other settings, that is, are they generalizable. 

Different issues can threaten the external validity, which can be broadly categorized into 

three groups; population validity, time validity and ecological validity (Ryan et al., 

2002, pp. 123-124). The first one, population validity, refers to whether the conclusions 

that are reached from investigating a sample can actually be extended to the population 

which it is to represent (Ryan et al., 2002, p. 123). A caveat though is problems that can 

arise from accessibility. For example, if a sample is selected from a population through 

a database, the database may not include data on the entire population. This can restrict 

researchers to an experimentally accessible population. It is therefore important that the 
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accessible population is large enough for the sample to be representative of the entire 

population (Ryan et al., 2002, p. 124). The samples used in this study are indices 

constructed to represent the markets and encompass at least 75 to 80 percent of the 

population, not the database. In addition, all accessible data have been included in order 

to maximize the population validity within the limits of this research.  

The second group is referred to as time validity. Generally this relates to whether the 

results of a study can be extended to other time periods (Ryan et al., 2002, p. 124). For 

example, if results from studying investor behaviour in the 1950s can be extended to the 

present. During the time period since the 1950s, there could have been structural 

changes that permanently alter the behaviour of investors, such as the digitalization and 

accessibility of information, and therefore those results might not be applicable today 

(Ryan et al., 2002, p. 124). In the same way, it can be difficult to comment on what the 

financial world will look like in another 60 years’ time. The rules and regulations of 

financial market might change, and there could be changes in the macro environment. 

Thus, the time validity of this study could be difficult to determine.  

The third group concerns questions of whether or not the results of a study is 

environmentally valid, i.e. are the results also valid for other settings (Ryan et al., 2002, 

p. 124). Generally this is a potential problem within financial research, although it could 

also be classified as a problem with population validity, as noted by Ryan et al. (2002, 

p. 124). As this study is conducted on the financial markets of Denmark, Finland, 

Norway and Sweden, it could prove difficult to generalize the findings to other parts of 

the world. The results from these markets might show that the BEYR exhibits an ability 

of forecasting, but it would be difficult to say that this is definitive proof for all markets. 

Instead, the results may indicate that a similar ability could be present on other markets 

as well, and thus support of examining other markets is strengthened.  

A final concept of validity that should be brought forward is one that regards whether 

the hypotheses derived from theories are relevant to the concept, known as construct 

validity (Bryman & Bell, 2011, p. 160). As such, it is a link between the underlying 

theory and the chosen method for testing it. The underlying theory when testing the 

predictive ability of the bond to equity yield ratio is whether the markets are priced 

efficiently, more specifically, if they conform to the weak form of efficiency. If this is 

true, it should not be possible to use publicly available historical data, on which the 

BEYR relies, to outperform the market. Therefore, the hypothesis that drives this 

research is a testable formalization of the underlying theory, and asks if the bond equity 

yield ratio has any predictive power in the investigated markets. Thereby the authors of 

this paper truly believe that the positivistic approach to epistemology is followed and 

that the hypothesis is grounded in accurate propositions of the efficient market 

hypothesis. Consequently, it is found that the hypothesis conforms to the concept of 

construct validity.  
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Chapter 3: Theoretical Points of Departure 
 

The theoretical framework that is employed in this study will be introduced and 

presented in this chapter. Relevant theories will be discussed and along with a review of 

the relationship between equities and bonds. Thereafter, the method employed for 

finding switching signals and risk-adjustment will be described. 

 

 

3.1 The Functionality of Capital Markets 

In a scenario where the investor has the opportunity to choose between two different 

assets to invest in, the rational choice would be to invest in the asset where the expected 

risk adjusted return is higher. Recall from the example in the introduction where the 

expected yield of bonds was higher than the expected yield of stocks, the rational choice 

would be to invest in bonds. This relationship between risk and return is one of the 

fundamentals in finance theory. One of the ways to display the relationship is by using 

the efficient portfolio framework (Markowitz, 1952) as displayed in Figure 6. Here, the 

optimal combination of a certain set of assets in relation to the risk free rate, gives the 

largest expected return given a certain level of risk. However, what if it would be 

possible to outperform the efficient frontier with a simple trading strategy, consequently 

receiving larger expected returns to the same level of risk. That would imply finding a 

strategy that would be above the efficient portfolio line in Figure 6. Any strategy above 

the efficient portfolios would suggest a sounder relationship between risk and expected 

return, and consequently lead to higher risk adjusted returns. If such a strategy would be 

readily available, the rational investor would place all his eggs in that basket.   

 

Figure 6 – Efficient Portfolios 

 

Source: The authors depiction of Markowitz efficient portfolio (Markowitz, 1952) 
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Nevertheless, a strategy producing excess market return would imply a breach of a 

different fundamental financial theory, the Efficient Market Hypothesis, discussed and 

developed by Fama (1970). The efficient market hypothesis, or simply EMH, concerns 

the markets ability to price financial assets correctly, considering all relevant 

information. In short, EMH argues that the market price of a stock is equal to all 

available information about the company, including both publically available 

information and what is internal to the company. When the market prices include such 

information, the market pricing is said to be ‘efficient’. What happens when new 

information becomes available is that the investors will react rationally and adjust the 

price of the security accordingly, and thus reach a new efficient price level 

incorporating all information. The efficient market hypothesis is highly associated with 

another concept known as random walk (Malkiel, 2003, p. 59). Random walk suggests 

that the price fluctuations of today reflect the new information of that day. In such, price 

development of tomorrow would be impossible to guess or estimate today, as it is 

impossible to know what will be the news of tomorrow. Consequently, as the news flow 

is random, the market price fluctuations today are seen as random departures from the 

market pricing of yesterday. The current pricing in the market must therefore reflect 

investors’ reactions to available information, similar to the argumentation concerning 

the efficient market. Thus, if the financial markets follow the theoretical rules set out by 

the efficient market hypothesis and random walk then there would be no opportunity to 

find an investment strategy producing returns in excess of the market return. Applying 

these mechanisms to the financial markets of Scandinavia and Finland, studied in this 

paper, the returns of the simple trading rule should result in lower returns than a passive 

buy-and-hold strategy.  

The efficient market hypothesis however has also met criticism over the years. 

Grossman & Stiglitz (1980, p. 404) reason that informed investors’ only way to achieve 

excess return from data gathering is if they possess an ability to use this information 

better than the uninformed investor. If the financial markets would be fully efficient, 

there would be no way informed investors could make use of their information, and 

therefore no incitement to try to earn excess return on information. Consequently, as 

Malkiel (2003, p. 59) argue, why should anyone be willing to pay professional 

investment bankers a fee to put together a portfolio of stocks, when anyone could 

randomly put together a different portfolio of stocks and expect a similar return from the 

investment for a much lower cost. Bodie et al. (2011, p. 376) further argue that 

important shareholders in a company must possess information that is unknown to 

outsiders, at least for a shorter period of time before it becomes available market 

information, and thus have time to trade on this information before the market would be 

able to price it. 

Nonetheless, Fama (1970) discuss three types of market efficiency, the strong-, semi-

strong and weak form. Each different form is basically related to the information 

content available to the market to price stocks efficiently. The weak form of market 

efficiency bases the current market pricing of securities on all available historical 

information, like past trading volumes and stock prices (Fama, 1970, p. 383). The level 

of information is further extended in the semi-strong form of efficiency by including all 

information available to the general public mass. This sort of information could be how 

skilful management of a company are, a company’s patents and earnings forecasts 

(Fama, 1970, p. 383). Lastly, the most efficient form of market efficiency is seen to 

incorporate all available and relevant company information. Whether it is external to the 

company or internal information only does not matter, as the current market price of a 
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stock is seen to reflect all information, even information available to insiders only 

(Fama, 1970, p. 383).  

These different types of market efficiency establish cause and effect relationships 

between theory and data. The one of interest in this investigation is the relationship 

between the BEYR and the weak form of market efficiency. As stated above, the weak 

form of market efficiency incorporate only past information which increases the 

probability that an investor will be able to find and utilize information that is not 

incorporated in the current market price. This information could thus give the investor 

an edge over the market and lead to excess market return. As the BEYR is constructed 

using publically available historical data, it should not be possible to achieve excess 

return in a market adhering to the weak form of market efficiency. As such, the BEYR 

approach could be a useful model for testing the weak form of market efficiency. Thus, 

the findings of this paper could open up for a discussion of the efficiency of the 

financial markets in Scandinavia and Finland.  

As displayed in Figure 7 the weak form of market efficiency can be seen as the core in 

the efficient market hypothesis. Since the semi-strong and strong form of efficiency 

adds information which theoretically is seen to be incorporated in market prices, the 

weak form provides the most loosely defined understanding of when a financial market 

is thought of as being efficient. As a consequence, a test of the weakest form of the 

efficient market hypothesis provides an investigation of the foundation of the theory.     

Figure 7 – Efficient Market Hypothesis 

 

 

 

Source: The authors’ illustration of Fama’s (1970) forms of market efficiency 

 

Critics of the efficient market hypothesis tend to address the issue of the rationally 

behaving investor. As mentioned previously, the rational investor would invest in the 

asset where the expected risk adjusted return is higher. The efficient market hypothesis 

states that when new information becomes available, rational investors will quickly 

adjust the market price of the asset to a new correct equilibrium. A prerequisite for this 

mechanism is however that all investors understand the information in the same way, 

and reach the same conclusion in their investment decision. Otherwise, the investors 

will not have the same understanding of what a rational decision is and thus have 
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different perceptions of when the asset is priced optimally. The criticism regarding the 

rationally behaving investors stem from the field of behavioural finance. Instead of 

trading on relevant information, at least some people trade on what Black (1986) call 

‘noise’. Research in behavioural finance realizes that investors are affected by 

psychology and sociology in the investment decision, which may interfere with their 

ability to behave entirely rational (Shiller, 2003, p. 83). Behavioural finance does not 

attempt to explain why capital markets are efficient; rather, behavioural finance tries to 

explain systematic deviations from market efficiency, which is likely to be persistent for 

longer horizons because human beings, and thus market makers, are affected by 

psychology and sociology in decision-making (Shleifer, 2000, p. 2). Kahneman & Riepe 

(1998) summarize how investors depart from rationality in a number of ways. Shleifer 

(2000, p. 10) simplistically presents these in three broad categories.  

Attitudes towards risk is the first of these categories, and states that people do not look 

at the final wealth level they can reach from a gamble, but instead look at gains and 

losses at some reference point that may shift from time to time (Shleifer, 2000, p. 11). 

This notion known as loss aversion stems from the work of Kahneman & Tversky 

(1979) who found people give more weight to a loss than to a gain. This translates into 

an investor behaviour indicating that individuals hesitate to sell stocks that are losing 

value (Odean, 1999, p. 1292). It can also lead to an aversion of holding stocks at all, 

known as the ‘equity premium puzzle’ (Benartzi & Thaler, 1995). The second category 

of behavioural finance presented by Shleifer (2000, pp. 10-12) is “the sensitivity of 

decision making to the framing of problems”. This implies that people’s decisions are 

affected depending on the way an issue is presented for them. Benartzi & Thaler (1995, 

p. 75) find that people are willing to invest more money in equity when presented to 

impressive long-term stock return compared with bond return. If the same people on the 

other hand were presented to information showing the short-term volatility of equity, 

they would choose an investment portfolio solution with less exposure to equity and 

more towards bonds. The last of Shleifer’s (2000, pp. 10-12) categories is the non-

Bayesian expectation formation. This implies that people often use a short history of 

data to find a pattern that it could be representative of. However, people forget that the 

pattern may be generated by chance, as random walk suggests, rather than following 

some historical development. One example is that people may recognize value to 

positive news too far into the future and thus drive the price of a stock up. Even though 

this may lead to positive momentum results on the short term (Jegadeesh & Titman, 

1993), De Bondt & Thaler (1985, p. 800) find that the stock prices of past ‘winners’ and 

‘losers’ tend to revert back over longer investment horizons. 

What these three categories of behavioural finance suggest is that there may be more to 

the pricing of stocks than information. Psychology and sociology affect the investor into 

what may be considered as irrational behaviour. The above discussed loss aversion may 

for example lead to investors selling stocks to secure a gain even though they could 

expect more return from the stock. Also, depending on how information is presented to 

investors may affect the size of the investment and/or the asset invested in. The 

combination of the irrationality discussed here may lead to financial assets and markets 

that are considered overvalued or undervalued. If so, the non-optimally priced market 

thus questions the pricing efficiency of the efficient market hypothesis. As a 

consequence, the potential mispricing in the market should be possible to exploit for the 

investor with a correct strategy.  
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3.2 The Relationship Between Bonds & Stocks 

To establish a connection between the pricing of different market instruments, in this 

case stocks and bonds, one must first look at what variables causes the prices to shift. 

An early model for using dividends in pricing equities was presented by Gordon & 

Shapiro (1956), in which today’s equity price is dependent on tomorrow’s dividend, 

cost of equity and the expected future growth of dividends. The model can be written 

as: 

 

 
   

    

    
  

     

      
 (1) 

 

where the expected dividend in one years’ time is     , cost of equity is    and the 

expected long term growth of earnings is  . On the right hand side, the formula is 

deconstructed further and thus more detailed. The   represents the dividend pay-out 

ratio,      is the expected earnings,    the future ‘risk free rate’ and   is the risk 

premium. As can be expected when examining this model, several factors can cause a 

shift in the value of the stock. Future expected dividends, which in turn depends on the 

pay-out ratio and the future expected earnings, will result in shifts in the stock 

valuation, as will changes in the long-term earnings growth rate. Lastly, an increase 

(decrease) in the risk free rate will act through the discount effect and subsequently 

depress (increase) the present value of the stock.  

As discussed in the introduction, a common alternative to investing in stocks is to invest 

in bonds. With lower volatility, they are often considered the more stable investment of 

the two, especially when there is instability in the stock market. Fundamentally, this 

comes down to the valuation of bonds. Generally, within the field of finance and in the 

majority of finance literature, bonds can be valued using relatively simple measures. 

The typical valuation model of a zero coupon bond and is: 
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where   is the nominal value,   is the bond yield, and   is the time to maturity. In this 

model, the only factors that affect the bond price are the risk free rate and time. 

Normally, the risk free rate on the market is represented by the yield on a government 

bond with a specified time frame; the three-month risk free rate is equal to the yield on a 

three month Treasury bill. These yields are determined by a central bank, for example 

the Federal Reserve in the US and Sveriges Riksbank in Sweden, and their predictions 

of the future economic state of the market. If the central bank predicts that the market 

will need short-term stimulation, short-term bond yields will decrease, making 

borrowing of funds cheaper.  
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Generally, there are two types of relationships between stocks and bonds. One is 

presented by changes in the bond yields, which will have a subsequent effect on stock 

prices (Giot & Petitjean, 2009, pp. 367-368). This means that when there is a change in 

the bond yield, and thus the risk free rate, stock prices will be affected as the present 

value of future dividends change. An increase in the bond yield thus increase the 

discount factor of the stock valuation model mentioned above, resulting in a lower 

valuation of the stock (Giot & Petitjean, 2009, p. 368). This implies that there is an 

inverse relationship between stock prices and bond yields; increases (decreases) in bond 

yields leads to decreases (increases) in stock prices. The second relationship between 

stocks and bonds is the cash flow effect working through the long term earnings growth 

expectations, g (Giot & Petitjean, 2009, p. 368). When investors increase their 

expectations of the rate at which earnings will grow in the future, prices of equities 

would rise as a response. Logically, this would be likely to occur when there is a period 

of economic expansion, which is naturally followed by higher inflation expectations and 

interest rates (Giot & Petitjean, 2009, p. 368). Thus, when bond yields rises (due to an 

upswing in the economy), the expected earnings growth rate is revised upwards, leading 

to an appreciation of the stock price. Consequently there is also a positive correlation 

between stock prices and bond yields. But if the discount rate leads to a negative 

relationship and the earnings growth expectations represents a positive relationship, 

which one is strongest? Beltratti & Shiller (1992) investigated the relationship between 

bond yields and stock prices and found that overall there is a negative correlation 

between the two. Using both US and UK data, they found that while their hypothesis 

suggests there should be a slight negative correlation between the two instruments, their 

sample showed a more negative correlation than expected (Beltratti & Shiller, 1992, pp. 

43-44). Additionally, in a study by Ammer & Campbell (1993) using monthly US data, 

more evidence of the negative correlation is presented, although this time only 

marginally negative. Even though other studies3 have suggested that time varying 

factors could make it difficult to determine which of the effects that dominate, Giot & 

Petitjean (2009, p. 368) argue that no conclusive evidence exists that the relationship 

between bonds and stocks could not be used for predicting future movements. 

In essence, when bond yields change, there should be a reaction in the stock market. 

And when stock prices change, so does equity yields. From the discussion of Beltratti & 

Shiller (1992) and Ammer & Campbell (1993) above, one can deduce that if the 

correlation between stock prices and bond yield is negative, then there must be a 

positive correlation between equity yields and bond yields. This would then imply that 

stock and bond yields move together. But does this imply that there could be a fair value 

of equities in relation to bonds? Yardeni (2003, p. 8) argues that since the average 

spread between the current earnings yield of S&P 500 and the yield on 10 year Treasury 

bonds is only 26 basis points, the following condition can be assumed: 

 

  

 
     (3) 

 

where E/P is the earnings yield and Y represents the bond yield. This was extracted 

from the Monetary policy report to the Congress presented by the Federal Reserve 

                                                 
3 See Boyd et al. (2005) and Andersen et al. (2003) 
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(1997), and thus got the name the Fed model (Yardeni, 2003, p. 4). Although never 

officially endorsed by the Federal Reserve, it became a popular tool for finding the 

value of the stock market relative to the bond market from the late 1990’s and onwards 

(Yardeni, 2003, p. 4). In the report was a depiction of a graph comparing the yields of 

the US bond market (10 year Treasury bond yield) and the yield of the S&P 500, 

displaying a strong correlation between these two instruments (Yardeni, 2003, p. 6), 

thus presenting support for equation 3 above. Although this report was presented in 

1997, the notion of comparing the yield of equities to that of bonds is not a new 

phenomenon, as it has been considered academia before. For example, Clare et al. 

(1994) investigated if a trading strategy could be extracted from the information 

contained in the relationship between bond and stock yields. By investigating the ratio 

between yields on irredeemable gilts to equity, Clare et al. (1994) looked for deviations 

from the long-term equilibrium value of the GEYR, and subsequently how the 

deviations could be used for making a trading strategy.  

But if the model assumes that bond and stock yields should be equal, how does one 

expect to find deviations from this equilibrium value? And why do these deviations 

occur? A possible reason for deviations could be what Black (1986) argues for, namely 

that the stock market is not efficient all of the time. Around 10 percent of the time, stock 

markets will deviate far from its equilibrium value, meaning periods of inefficient 

pricing (Black, 1986). Other aspects of the deviations, as discussed above, can be 

explained by psychological and sociological factors discussed within the field of 

behavioural finance. For example, Connolly et al. (2005) find that in periods with 

unusually high volatility in the equity markets, the return on bonds is high relative to 

equities. These periods with high volatility also coincided with periods of unexpectedly 

high stock turnover (Connolly et al., 2005, p. 188). This phenomenon is known as 

flight-to-safety, a term used for the occasions when investors suddenly increases their 

risk premium demand as a response to an increased volatility on the market, and shifts 

funds from stocks to bonds (Baele et al., 2010, p. 2375). Furthermore, De Bondt & 

Thaler (1985) found evidence suggesting the market can overreact to news leading to 

deviations from the ‘true’ value of stocks, and thus result in inefficient pricing. Positive 

news could result in a period of overpricing of stocks, a price which may be difficult for 

the market to sustain and motivate. Eventually, a correction of this overconfidence 

should occur and thus a period of negative return will correct stock prices back towards 

its long-term mean. De Bondt & Thaler (1985) constructed portfolios of past ‘winners’ 

and ‘losers’, which were evaluated during 36 months after their construction. It was 

shown that past ‘winners’ performed poorly during the period, whereas the portfolio of 

‘losers’ showed strong performance during the same period (De Bondt & Thaler, 1985, 

p. 800).  

Essentially, this builds on the concept of mean reversion, as argued by Campbell & 

Shiller (2005), whom applied this thinking in stock valuation ratios. The concept builds 

on the belief that when a valuation ratio such as the price to earnings ratio deviates from 

its long term mean, one of the components of this ratio will correct and adjust the ratio 

back towards its long term mean (Campbell & Shiller, 2005, p. 175). Extending this 

thinking to the bond equity yield ratio would imply that deviations from the long-term 

mean should therefore revert back towards this mean. For example, when there is a 

change in the price of equities, the equity yield will change, ceteris paribus. When the 

equity yield has changed, assuming there has been no change in the bond yield, a 

deviation from the mean occurs. The concept of mean reversion would imply that the 

market will correct itself, either by changes in the bond yield or the equity yield so that 
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the conditions set out in equation 3 holds. This tendency also showed itself in De Bondt 

& Thaler’s (1985) results where the strong performance of past ‘losers’ can be 

explained as readjustment of previous under-pricing, and vice versa.  

A similar notion was found by Basu (1977) among the P/E ratio for US stocks. He 

found that following the development of NYSE stocks grouped together based on 

similar price to earnings ratios, one could find abnormal return among the lower P/E 

portfolios. This price-ratio hypothesis showed that low P/E companies have suffered 

from overly pessimistic pricing following bad earnings reports, and that these tend to 

recover in the following periods. On the other side of the spectrum, high P/E stocks 

were presumed to be overvalued, and thus a period of lower returns followed (Basu, 

1977, p. 680). Furthermore, contrary to what capital market theory (Markowitz, 1952) 

might say, the abnormal returns were not a consequence of higher risk taken on, as the 

returns persisted when adjusting for risk (Basu, 1977, p. 666). Just as the portfolios 

constructed by De Bondt & Thaler (1985) showed investor behaviour might affect 

pricing, shifting it away from its long-term mean, Basu (1977) find that similar 

reactions can be reflected in the price to earnings ratio.  

These signs of temporary mispricing of stocks and the tendency of mean reversion can 

ultimately question the pricing efficiency of the market. If it is believed in the Fed 

model that equity and bond yields should be one and the same in the long run, how do 

these seemingly overreactions to news come into play? As previously mentioned, the 

equity yield is one of the components of the BEYR. This means that temporary shifts in 

the stock price following news will cause the equity yield to shift. And since investors 

tend to shed risk and move to less volatile instruments during times of uncertainty, the 

resulting effect could be a shift in the BEYR from its long-term equilibrium. In periods 

where the BEYR is high, there should be moments when the BEYR starts to revert back 

down to its equilibrium value, just as a period of a low BEYR should revert back 

upwards. Figure 2 in the introduction showed what this might look like. If the 

highlighted line is represented by equation 3, and the dotted line is actual values of the 

BEYR, one should be able to find indications or signals when the BEYR is regarded as 

high or low, and about to shift back towards its mean. From that, a trading rule could be 

developed to capitalize on the fluctuations. Signals would indicate when stocks are 

considered highly priced and likely to correct itself downwards, a suitable moment to 

shift funds from stocks into bonds. If the signals would prove to be efficient in timing 

when to switch between stocks and bonds, it might also be possible to capitalize on 

periods where flight-to-safety events occur. This way, the model could create a first 

mover advantage since it would allow the investor to switch instrument before a change 

in market volatility occurs.   

 

3.3 Extreme Values 

Following the above discussion regarding fluctuations in BEYR, it is likely that there 

are peaks and troughs over time in the BEYR. With a strategy based on extreme values, 

the investor is interested in the extremes of the time-series, and compares the observable 

level in BEYR today with its historical distribution. When the BEYR is in a peak, this 

signals that the stock market might be overpriced compared with bonds and that a 

negative market reaction could be expected, lowering prices of equity. Therefore the 

investor would sell equity and buy bonds. In a trough in the time-series, the signal is 
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opposite, thus equity might be under-priced compared with bonds, which would lead to 

a positive market reaction, increasing equity prices. The investor would thus sell bonds 

and buy equity, as the expected return of equity should be higher. Timing the market at 

its extremes is however rather difficult, and therefore a trading rule based on the 

extremes could be used. 

Extreme values strategies have been used in a number of different ways in the literature. 

The extreme value strategy followed here is the same as the one used by Giot & 

Petitjean (2009), which is based on the discussion of Black (1986). Black (1986, p. 533) 

estimate that the capital markets are inefficiently priced 10 percent of the time. Since an 

asset can be either under- or overpriced, the 10 percent pricing inefficiency can thus be 

in either direction. This translates into a threshold at the 10
th

 and 90
th

 percentiles 

respectively of the BEYR distribution (Giot & Petitjean, 2009, p. 371). The extreme 

value trading rule used is therefore the following; if the present periods’ value of BEYR 

is in the 90
th

 percentile of the historical distribution, we sell equity and buy bonds. If the 

present periods’ BEYR value is in the 10
th

 percentile of the historical distribution, we 

sell bonds and buy equity.  

 

3.4 Sharpe ratio 

Switching between equities and bonds by using the BEYR implies that the investor will 

not be fully invested in the stock market all of the time. The resulting portfolio would 

then be invested in equities in some periods, and bonds in other periods. As there is a 

difference in volatility between bonds and equities, for comparing the results of these 

portfolios, differences in returns ought to be adjusted for risk. Seeing as high risk is 

often associated with high return, what is more interesting is the return to a given 

amount of risk. When evaluating performance of different investment alternatives, or 

indeed for oneself to evaluate whether ones investment has been worthwhile, returns 

should be compared with an adjustment for risk. Among the sea of risk adjustment 

methods, a typical textbook example is the Sharpe ratio introduced in 1966 (Sharpe, 

1966). His simple base model has been applied in research ever since, proving the 

effectiveness and simplicity of his model. For evaluating the performance of the 

different strategies employed here, the following model for computing the Sharpe ratio 

will be employed:  

 

 
   

     

  
 (4) 

 

where    denotes the Sharpe ratio for portfolio  ,    denotes the average return to 

portfolio   over the period,    denotes the average value of a risk free proxy over the 

period, and    denotes the standard deviation of returns to portfolio  .  

 

 

  



 
28 The Bond Equity Yield Ratio 

Chapter 4: Review of Existing Literature 
 

This chapter will thoroughly scrutinize the existing strand of literature which has been 

of influence for this study. Special attention will be pointed at the methods adhered to 

by the respective authors, along with time frame, geographical location and results. The 

implications of previous studies will be discussed to conclude the chapter. 

 

 

4.1 Clare et al. (1994) 

In 1994, Clare et al. investigated the suggested forecasting ability built into the GEYR 

on the UK market. For this study, the dividend yield of the FT all share index has been 

used as the equity portion of the ratio, where the bond portion is represented by the 

yield on 2.5 percent UK government gilts. Previous studies, however, has relied on 

predetermined deviation thresholds from the long-term level of the GEYR (Claire et al., 

1994, p. 304). It is said that a ratio lower than 2 is a signal to buy stocks, where a ratio 

above 2.4 is a signal to sell stocks and move into bonds. Some caution must be taken to 

these thresholds though, as they have been developed with the benefit of hindsight. 

Using a sample ranging from 1968 to 1992, the initial findings show that the GEYR 

does show predictive power for future equity prices. To test the predictive power of the 

GEYR more in depth, Clare et al. (1994) compare two models of the GEYR; one 

econometric model, and one more focused on the arbitrage relation between bonds and 

stocks. By implementing a lag function to the stock market return regression, new 

thresholds for switching can be calculated and a formal testing of the predictive 

capability of the GEYR can be performed. The other modification of the GEYR entails 

combining arbitrage relations between equities, gilts and the three-month Treasury bill 

rate. Resulting from these two models is further evidence of GEYR being useful for 

predicting future prices of equity. Clare et al. (1994) put these models to the ultimate 

test of constructing a trading rule to evaluate potential profitability. As a benchmark, the 

trading rule portfolios were compared to a simple buy-and-hold strategy, one for bonds 

and one for equities. The test was evaluated on a quarterly basis between 1990 Q1 and 

1993 Q3. Their results show that where the one step ahead decision based on the 

predetermined thresholds only produce a return of 0.4 percent per annum with a 

standard deviation of 39.91, whereas the one period ahead forecast GEYR model 

consistently provided positive returns and an average annual return of 12.35 percent, 

with standard deviation of 23.31. Interestingly, the alternative model yielded a return of 

14.6 percent per annum with a lower standard deviation of 21.86 (Clare et al., 1994). 

Ultimately, this study provided evidence that a distributed lag of the GEYR can be used 

as a predictor of stock prices, and therefore used as a trading tool in the UK. 

Furthermore, their alternative model, which is more founded in finance theory, only 

provides marginally greater results, and altogether questions the weak form of market 

efficiency.   

 

4.2 Levin & Wright (1998) 

To further extend the study of Clare et al. (1994), Levin & Wright (1998, p. 91) takes on 

a hypothesis that the equilibrium value of the GEYR changes over time, and is to some 

extent dependent on the expected inflation. By modelling the distinction between the 
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equilibrium GEYR and the observed GEYR, mispricing can be separated from variables 

that are directly related to the GEYR (Levin & Wright, 1998, p. 91). The sample 

consisted of weekly time series data for three variables, the FT All Shares total return 

index, 2.5 percent government gilts and the three-month Treasury bill rate. Spanning 

from April 1982 to July 1996, totalling a 723 week period. Five portfolios are 

constructed and are appointed an initial value of £1 at the base date. These portfolios 

were (1) buy-and-hold equity, (2) buy-and-hold long gilts, (3) Hoare Govett GEYR 

threshold rule used in Clare et al. (1994), (4) estimated GEYR rule and (5) adjusted 

estimated GEYR rule (Levin & Wright, 1998, p. 96). The difference between the 

estimated GEYR and the adjusted estimated GEYR rule could be briefly distinguished 

by the amount of information that goes in the model. In the former, the previous months 

excess return over government bonds are calculated, and then compared to the actual 

value of the GEYR in that period. These parameters can then be used to forecast next 

periods GEYR and thus decide whether to hold bonds or equity in that period. The 

adjusted version extends this model by incorporating different variables that might 

cause the GEYR to change, other than mispricing, such as inflation expectations (Levin 

& Wright, 1998, p. 96).  

In evaluating the findings, a transaction cost 0.5 percent of the portfolio value was 

assumed for each swap. From the final values Levin & Wright (1998, pp. 98-99) find 

the adjusted estimated GEYR model to outperform the other portfolios, and being the 

only active switching strategy to outperform the buy-and-hold equities portfolio. A 

great deal of the success of this strategy can be linked to its ability to evade the 1987 

market crash. To further test the performance of this strategy, the calculations were 

performed with successively shorter estimation periods. The results indicate that while 

the adjusted estimated GEYR model is still superior, it tends to be more applicable in 

the long run (Levin & Wright, 1998, p. 99).  

 

4.3 Harris & Sanchez-Valle (2000) 

Further on, Harris & Sanchez-Valle (2000, p. 334) focuses on three main objectives, the 

first of which is to examine the predictive ability of the GEYR in comparison with the 

dividend yield, the yield spread between long and short bonds, and the lagged equity 

return. The second objective is to evaluate if the previous findings of successful usage 

of the GEYR in the UK by Clare et al. (1994) can be extended to the United States. The 

third and final objective is to investigate whether the GEYR can be used for predicting 

long horizon returns. In particular, they tested return horizons of 3, 6, 12, 24 and 60 

months. These tests are all put through the same regression procedure.  The monthly 

returns of the variables tested (dividend yield, yield spread etc.) are regressed at the end 

of the previous month, based on the distribution of the previous 60 months. To forecast 

the following months return, a one step ahead estimation can be derived from the 

estimated model. The following month, the same procedure is repeated with the 

addition of one observation to the underlying estimation sample. This differs from the 

previous research where most focus has been on a lag of only a few periods. In addition 

to the recursive regression approach, a rolling regression based on the past 60 months of 

past distribution of the GEYR is also employed to test for any parameter instabilities. 

Their results using the recursive regression in the UK shows for one lag, which is 

common in previous literature, the GEYR to be superior in explaining the in sample 

return. Only when applying a lag of four or greater does dividend yield perform better, 
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with the yield spread and lagged return far behind. However, digging into the out of 

sample predictions, the GEYR show great predicting power, yielding a return of around 

20 percent, for all lags considered. In contrast, the dividend yield proved to be the least 

accurate forecasting tool. Even the yield spread and the lagged return proved good 

predicting power, over 10 percent regardless of lag. Regarding the rolling regression, 

they found the GEYR to increase its in sample explanatory power, with the highest 

found by using a lag of four. The same cannot be said about the dividend yield which 

although providing marginally better result for one lag, the explanatory power decreased 

for the other lags. However, as with the recursive model, the out of sample estimations 

improves the predictive power for most variables. The GEYR again triumphs with 

results reaching almost 20 percent, whereas the dividend yield shows the greatest 

performance using only one lag. It should be noted here that the return to a simple buy-

and-hold strategy during the period yielded an average annualised return of 15.3 

percent, indicating the simple GEYR performed up to 5 percent better over the period.  

Recursive results from the United States show that generally the return predictability is 

lower than in the UK. None of the four variables gives any noteworthy explanations, 

albeit with the GEYR as the most successful one at around three percent. For the out of 

sample predictions, the GEYR failed to beat the buy-and-hold strategy yielding 12.9 

percent for all lags considered. Instead, the only variable that exceeded the passive 

strategy was the yield spread with a lag of one or three, although only marginally. 

Limiting the base for the variables in the rolling regressions again yields significantly 

different results. The predictive ability of the GEYR almost doubles, while the dividend 

yield only increases marginally. The difference from the recursive strategy continues on 

the out of sample prediction, where the GEYR provides a greater return than the buy-

and-hold strategy, the best of which using one lag with annualised return of 15.5 

percent. Results from the other variables do not exceed the passive strategy, except for 

the yield spread with one lag, returning 13 percent. What is interesting to note here is 

that while the recursive strategy yielded higher annualised returns in the UK, the 

opposite was found in the US.  

The UK long horizon return predictabilities of the GEYR shows that profitability over 

all horizons, topping out at a return of 23.7 percent at the three month horizon. This 

exceeded the buy-and-hold strategy with 6.4 percent annually. Even when employing a 

rolling regression, the GEYR outperforms the passive strategy, and like the recursive 

regression yields the highest return at the three-month horizon of 24.3 percent. Long 

horizon return predictability results from the US deviate slightly from the UK. With the 

buy-and-hold strategy yielding 14.9 percent, the GEYR only exceeded this marginally 

on the five-year horizon. The opposite can be said about the results from the rolling 

regression, where the only GEYR time horizon that did not beat the buy-and-hold 

strategy was five years. The most profitable time horizon was the 12 month yielding an 

annual return of 17.9 percent, closely followed by the one and three month time 

horizon.  

 

4.4 Brooks & Persand (2001) 

The predictive power of the Gilt Equity Yield Ratio is further examined in an article by 

Brooks & Persand (2001). In their article, attention is directed at the financial markets 

in United Kingdom, United States and Germany, to test the persistency of the results 
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(Brooks & Persand, 2001, p. 13). A longer time frame is also used than previous studies 

using the GEYR, as their data ranges from January 1975 to August 1997, which equals 

272 monthly observations. Brooks & Persand (2001, p. 13 & 14) calculate the GEYR 

using the ratio between the dividend yield ratios of the FTSE 100 (UK), S&P 500 (US) 

and DAX (Germany) indices, and the redemption yield of UK government gilts, and 10 

year government bonds from Germany and the US. As a forecasting tool, Brooks & 

Persand (2001, p. 12) apply five different models but focus on a Markov switching 

model to decide when to be invested in gilts/bonds and equity. Based on the first 60 

observations, a forecast for the next coming time period (one month) is achieved, where 

after the model then is rolled ahead one observation for predicting the next data point 

(Brooks & Persand, 2001, p. 20). The portfolio switching between bonds and equity 

based on the information provided by the Markov switching model is then compared 

with regular passive buy-and-hold portfolios consisting of the above mentioned 

gilts/bonds or equity indices.  

For their 272 observations on their UK sample, Brooks & Persand (2001, p. 24) find 

that the active switching portfolio averaged monthly returns of 0.689 percent. In total, 

the Markov switching model forecast 16 switches from gilts to equity, or the other way 

around. The switching portfolio performed better than the passive buy-and-hold 

portfolios where the gilts portfolio had an average monthly return of 0.43 percent and 

the equity portfolio 0.622 percent. The Sharpe ratio was also higher for the switching 

portfolio indicating lower risk than the passive portfolios. However, when Brooks & 

Persand (2001) adjust for transaction costs, the switching portfolios unadjusted return is 

lower than the buy-and-hold equity portfolio, and the Sharpe ratio has also decreased 

below that of the passive equity portfolio.  

Moving on to the sample data for the US, Brooks & Persand (2001, p. 24) find that the 

switching portfolio produced an average return of 0.326 percent on a monthly basis. 

This compares with 0.466 percent and 0.051 percent average monthly returns of the 

buy-and-hold equity- and bond portfolios respectively. For their US sample, the rolling 

Markov model forecasted only 4 switches from one asset to the other during the 

observation period. The Sharpe ratio proved to be slightly higher for the active 

switching strategy than the passive equity portfolio. Nevertheless, once adjusting for 

transaction costs, the Sharpe ratio of the switching portfolio became slightly lower than 

that of the equity portfolio, and similarly, the average return was also lowered. 

Further looking at the findings achieved for the German sample, Brooks & Persand’s 

(2001, 24) switching strategy realized an average monthly return of 0.166 percent. This 

is less than half of the average return achieved by the passive buy-and-hold equity 

portfolio, of 0.376 percent. The return of the bond portfolio, however, performed even 

worse with an average monthly return of 0.024 percent. The Markov model indicated 6 

switches between asset types during the observed period. The Sharpe ratio was just 

slightly higher for the active strategy than for the equity portfolio, an advantage that yet 

again vanished once transaction costs were taken into account.   

 

4.5 Berge & Ziemba (2003) 

In a working paper by Berge & Ziemba (2003) the forecasting ability of the Bond Stock 

Earnings Yield Differential (BSEYD) is examined. The BSEYD is defined as the ratio 

between long-term government bonds and the earnings yield and is thus practically the 
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same as the BEYR (Berge & Ziemba, 2003, p. 3). In their paper, Berge & Ziemba 

(2003, p. 3) studies the BSEYD indicator in the United States, United Kingdom, 

Germany, Japan and Canada with data covering the years from 1970 until 1999/2000. In 

determining when to enter or exit the stock market, the peaks and troughs of the 

BSEYD are studied with a formula (Berge & Ziemba, 2003, p. 17). Depending on what 

concepts the authors put into this formula, a new strategy of when to enter or exit the 

stock market is found, which in total sum up to the use of 44 different strategies. 

However, they are all based on the same formula, but depending on the variables used, 

what is considered an ‘extreme value’ and thus when the BSEYD signals a switch from 

one asset to the other is defined in 44 different ways. The stock indices used in the 

paper are monthly data from Morgan Stanley Capital International (MSCI) stock market 

indices for the above mentioned countries (Berge & Ziemba, 2003, p. 12). When the 

BSEYD signals a shift from equity to bonds, the authors switch to three-month Treasury 

bills (Berge & Ziemba, 2003, p. 13).  

To evaluate the predictive ability of the BSEYD, Berge & Ziemba (2003, p. 55) singled 

out eight of their strategies. Their findings for the US sample shows that all eight 

strategies would have performed better than the buy-and-hold equity strategy. The 

monthly mean excess return over the return of the stock market for the different 

switching strategies varies from 0.175 percent to 0.312 percent (Berge & Ziemba, 2003, 

p. 56). Similarly, the Sharpe ratios where higher for all of the active strategies than for 

the stock market and the standard deviations where lower.  

Looking at the results obtained with the German data, seven out of eight strategies 

produced monthly mean excess return over the stock market, and varied from 0.053 

percent to 0.253 percent (Berge & Ziemba, 2003, p. 59). The last strategy had a negative 

excess return of 0.061 percent. The standard deviations on the other hand were lower for 

all eight actively managed portfolios than for the German stock market as a whole. This 

also translates into higher Sharpe ratios for all of the portfolios. 

Moving on to the Canadian findings, Berge & Ziemba (2003, p. 64) again realize excess 

mean returns for seven out of eight active strategies. The excess returns over the stock 

market were ranging from 0.026 percent to 0.14 percent. The strategy with the average 

negative monthly mean excess return was just under the stock market as a whole at -

0.014 percent. As was the case with the strategies on the German data, the Canadian 

portfolios all had lower standard deviations than the stock market. Yet again, this 

equates into higher Sharpe ratios for the portfolios than for the stock market. 

For their UK dataset, Berge & Ziemba (2003, p. 68) manage average monthly 

outperformance for seven strategies in comparison with the UK stock market. The last 

strategy evolved at a similar pace as the stock market. The average monthly mean 

excess return was from 0.011 percent to 0.15 percent higher than the stock market. With 

lower standard deviations than the stock market, all eight strategies also had higher 

Sharpe ratios than the market portfolio, and are thus seen to be less risky. 

Lastly, the data for Japan is less extensive as Berge & Ziemba (2003, p. 72) only had 

data from May 1985 available. The performance of their eight strategies on the other 

hand outperformed the Japanese stock market and ranged from an average monthly 

outperformance of 0.272 percent to 0.411 percent. The standard deviations are yet again 

lower for the active strategies than the stock market. Therefore the risk adjustment in 

terms of the Sharpe ratio is also better for the active portfolios switching from equity to 

Treasury bills.  
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4.6 Asness (2003) 

In a paper by Asness (2003) the implications of the Fed model is examined in the US 

stock market from a more theoretical and statistical point of view. Asness (2003, p. 11 

& 12) defines the model as the comparison between the earnings yield (E/P) of S&P 

500 and the yield of the ten-year US Treasury bond. The forecasting ability of the Fed 

model is tested using a regression approach over different time horizons from 1881 to 

2001 (Asness, 2003, p. 17). The results of the Fed model regressions are then compared 

with the same regressions conducted on the classic earnings yield ratio, to test which 

model has the better forecasting ability for investors over one year, ten year and 20 year 

investment horizons.  

The results indicate that over longer time horizons, 10- and 20-year horizons, the 

regular earnings yield ratio is a much better tool for market forecasting than the Fed 

model as it explains more of the variations in the model (Asness, 2003, p. 18). The Fed 

model is seen to have some forecasting ability, but due to the noise of the bond yield in 

the model, it is just a poor version of the earnings yield. For shorter investment horizons 

however, the results indicate that the Fed model may be a useful market-timing tool, 

especially looking at the results obtained in the period 1982-2001, but the conclusion 

drawn is that the Fed model is a failure as a long-term forecasting tool.   

 

4.7 Gwilym et al. (2004) 

In a discussion paper by Gwilym et al (2004), the work of Asness (2003) is extended to 

five international settings in addition to the US stock market. The work of Asness 

(2003) is further extended by the inclusion of a variation of the Fed model using 

dividend yield in addition to the earnings yield (Gwilym et al, 2004, p. 1 & 2). Monthly 

data concerning the earnings yield, dividend yield, stock indices and long-term bond 

yield were collected for the timeframe July 1973 to December 2003, for each 

investigated market (Gwilym et al, 2004, p. 3). The regression approach used by 

Gwilym et al (2004, p. 4) is for five-year real return rather than the longer horizons used 

by Asness (2003). Additionally, Gwilym et al (2004, p. 8) use a trading rule to test the 

actual market returns a strategy based on the Fed model would achieve using an 

investment period from 1988 to 2003. The strategy compares the nominal forecasted 

returns of equity with that of three-month government bonds. If the equity return is 

expected to be higher, then the full amount is invested in equity and vice versa for 

bonds. For every switch from one asset to the other, a transaction cost of 0.5 percent is 

added. The performance of the different strategies is evaluated based on a comparison 

with a buy-and-hold equity strategy for each market.  

For the US the results indicate that the best strategy would have been to buy-and-hold 

equity (Gwilym et al, 2004, p. 18). The returns from the active portfolios based on the 

signals from the different versions of the Fed model are worse than the passive strategy. 

This is the outcome based both on recursive regressions on one- and five-year nominal 

forecasts, and rolling regressions on the same time horizons. The versions of the Fed 

model did however give higher returns than most of the classic predictors, earnings 

yield and dividend yield. 

The UK findings show that the best investment strategy for one-year horizons would 

have been the bond to equity yield ratio, which would have outperformed the buy-and-
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hold strategy with 4.88 percentage points based on annual compounded returns 

(Gwilym, 2003, p. 18). For the five-year time horizon the returns of the active strategies 

are similar to those of the passive. This is due to the fact that the indicators indicated 

that the investor should be invested in equity for almost the whole investment period. 

The results of the active portfolios based on the French stock market data show that the 

best strategy would have been the buy-and-hold equity strategy with an annually 

compounded return of 11.03 percent (Gwilym, 2003, p. 18). The active portfolios based 

on the Fed model performed worse on the short time horizon but outperformed the 

regular indicators. For the five-year regressions the results yet again indicate that almost 

no switches from one asset to the other were indicated.  

Continuing with the data for German stock market, the buy-and-hold equity strategy 

which returned 6.88 percent annually compounded, was outperformed by the strategies 

based on the Fed model with an excess of up to 4.97 percentage points (Gwilym, 2003, 

p. 18). However, the regressions based on five years are in most cases indicating that 

most of the holding period, the investor should stay invested in equity. The forecasting 

value in the Fed model strategies was thus also better than that of the classic indicators. 

Further, the findings based on the stock market in Switzerland, which averaged an 

annually compounded return of 12.32 percent, generally favoured the buy-and-hold 

strategy, with two exceptions in favour of Fed model strategies (Gwilym, 2003, p. 18). 

Again, the five-year regressions gave the suggestion that the investor should stay 

invested in equity. The results also point in the direction that the different Fed model 

versions would perform better investment return than regular indicators. 

Lastly, the results achieved with the Japanese dataset show that the average annually 

compounded return of the buy-and-hold strategy was -4.73 percent (Gwilym, 2003, p. 

18). Like the other countries, the five-year regressions indicate that for most active 

strategies based on the Fed model, the investor should hold equity for the majority of 

the period. For the regressions based on shorter history, the passive strategy was 

outperformed by the Fed model strategies, and these also outperformed the classic 

indicators 

 

4.8 Giot & Petitjean (2009) 

In a study conducted by Giot & Petitjean (2009) the forecasting ability of the Bond to 

Equity Yield ratio is further examined in four countries, namely Belgium, the 

Netherlands, United Kingdom and the United States. For their analysis they use 373 

monthly observations during the time span from January 1973 to January 2004 (Giot & 

Petitjean, 2009, p. 372). Furthermore, they compare two different approaches when 

computing their BEYR, one using the dividend yield (D/P), and one using trailing 

earnings yield (E/P). Rather than using a regression approach to evaluate the short term 

market timing ability of the BEYR, Giot & Petitjean (2009, p. 366) use two active 

market timing strategies to test whether these might lead to higher risk adjusted returns, 

an extreme value strategy and a regime switching strategy. The results of their active 

strategies are then compared with those of two passive buy-and-hold portfolios 

consisting purely of either equity or government bonds. To further test the robustness of 

the BEYR, Giot & Petitjean (2009) also compared the results with two popular ratios 

often used in the previous stream of literature, the D/P ratio and trailing E/P ratio. The 
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same active strategies are applied to see whether these ratios provide larger returns than 

the other portfolios mentioned, and thus whether these more ’old fashioned’ ratios 

provide better market timing information than the BEYR.  

Applying these methods to US data, Giot & Petitjean (2009, pp. 377-378) find that none 

of their active strategies where able to significantly outperform the buy-and-hold equity 

passive portfolio. Comparing the two different BEYR computation approaches reveals 

that BEYR with earnings provided larger mean returns than BEYR with dividends. For 

all of their portfolios Giot & Petitjean (2009) find that the most effective strategy for the 

US market would be the extreme values strategy, as these provided the largest mean 

returns. When adjusting for risk using the Sharpe ratio, the market timing strategies 

delivered higher Sharpe ratios than the buy-and-hold strategies, except for those based 

on earnings yield, indicating lower risk. Lastly, the active portfolio based on the market 

timing information given by the earnings yield proved to be more effective than any 

other strategy and thus provided the highest mean return. 

Looking at the results found in United Kingdom, none of the active strategies managed 

to perform significantly better mean returns than the two passive buy-and-hold bond or 

equity portfolios (Giot & Petitjean, 2009, p. 378 & 379). The most effective strategy 

seems to have been the regime switching strategy when looking at BEYR, where BEYR 

with dividends provided the largest mean return of the portfolios, even though not 

statistically significant. Further, the positive effect of lowering the risk by active 

portfolio management found in the US is not found in the UK, as the Sharpe ratio is 

around 0.05-0.08 for all portfolios, thus substantially lower than those of the portfolios 

in the US.  

Again, the sample used in the Netherlands gave similar results as those found in the UK, 

that is, no statistical significance of the active strategies outperforming the passive 

strategies (Giot & Petitjean, 2009, p. 379). Actually, most of the active portfolios, the 

exception being BEYR with earnings using the extreme values strategy, were unable to 

provide larger mean returns than those of the passive buy-and-hold bonds portfolio. The 

risk adjustment also favours the passive portfolios before any active strategy. 

Comparing the two strategies, the extreme values strategy seems to perform better than 

the regime switching strategy for most active portfolios, however the regular buy-and-

hold equity portfolio outperformed the others looking at the mean return. 

Continuing with Belgium, the general pattern is the same as no active strategy is able to 

provide significant outperformance of the passive strategies (Giot & Petitjean, 2009, p. 

379 & 380). The regime switching strategy outperformed the extreme values strategy 

for both BEYR approaches, where the regime switching strategy on BEYR with 

earnings provided the largest mean return and the Sharpe ratio is only larger for the buy-

and-hold bonds portfolio. Also, BEYR seems to be a better criterion for market timing 

than the D/P ratio or the E/P ratio as the mean returns and Sharpe ratios are larger. 

 

4.9 Tangjitprom (2012) 

To find if the GEYR could be useful in emerging markets, Tangjitprom (2012) 

conducted a study on the stock exchange of Thailand. To represent the stock market the 

SET50 index was used, as it was argued investable index funds were based on this 

index, therefore enhancing the possibility of replicating the strategy. It should also be 
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noted that the dividend yield of this index was used when calculating the GEYR. 

Further, one year government bond yields were used as the bond portion of the model, 

and the data used was collected on a monthly basis between January 2001 and 

December 2011. Tangjitprom set out three trading rules to test the predictive power of 

the GEYR, the first of which was found in Clare et al. (1994). This entailed introducing 

a special form of distributed lag of the GEYR as a means of forecasting the equity 

returns. From Levin & Wright (1998), the second trading rule was adopted in which 

potential excess stock returns over the government bonds were estimated. These 

estimations are then compared to a forecasted excess return based on lagged changes in 

the GEYR. The third and final trading rule is based on regime switching by employing 

the Markov switching model. As one might guess, these three trading rules are 

compared to a simple buy-and-hold strategy of bonds or stocks. 

As the switching models required five years of data to predict future investment 

decisions, only a five year out of sample performance test could be conducted. The 

overall results show that the three switching strategies outperformed both buy-and-hold 

strategies over the five year period, all with higher sharp ratios. Using the Markov 

switching model led to fewer switches than the other two models. Even after taking 

transaction charges into consideration, employing a switching model increases the 

returns with a lower level of risk. To further detail the results, Tangjitprom (2012) 

displayed the performance of the different models year by year. This revealed that when 

the sub-prime crisis of 2008 hit, the buy-and-hold equities portfolio returned a negative 

76.69 percent, clearly outperformed by the Levin & Wright (1998) and Markov 

switching portfolios, which yielded slightly positive results between three and four 

percent. While the switching model adopted from Clare et al. (1994) did outperform the 

equity portfolio, it still yielded a negative return of around 17 percent. When the market 

recovered in 2009, returning 66.04 percent, the Clare et al. (1994) strategy yielded the 

same, while the Levin & Wright model yielded only 1.2 percent and the Markov 

switching model 59.59 percent. While it can be found here that the switching model can 

outperform the market during a number of years, one can question the persistency of the 

strategy as much of the outperformance during this period can be adhered to the 

avoidance of major losses caused by the crisis.  

 

4.10 Lleo & Ziemba (2013) 

Lleo & Ziemba (2013) conducted a study on the bond stock earnings yield differential 

(BSEYD), more specifically on its ability to predict market crashes and equity pricing 

corrections in the US. The BSEYD looks at the differential between the most liquid 10 

or 30 year Treasury bond and the earnings yield, represented as the inverse P/E ratio 

(Lleo & Ziemba, 2013, p. 4). In their analysis, a total of 12 846 data points were used, 

consisting of daily data of the S&P500 and ten-year Treasury notes from January 1, 

1962 to December 31, 2012. To define a stock market crash, a decline of minimum 10 

percent within one investment year (252 investment days) was used (Lleo & Ziemba, 

2013, p. 8). For this dataset, Lleo & Ziemba (2013, p. 35) show that the predictive 

power of the BSEYD is significant when it comes to equity market corrections, in fact 

they show this predictive power is greater for the BSEYD than what is found using 

solely the P/E or log P/E.  
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4.11 Maio (2013) 

Maio (2013) adds to existing knowledge by deriving a yield gap that enhances the 

innate information content about future excess stock returns, Maio (2013) tests whether 

this yield gap can outperform strategies based on E/P or D/P forecasts. The study is 

conducted on the American market and the dataset consists of monthly dividends, prices 

and earnings from the S&P 500 index. In addition Moody’s seasoned AAA and BAA 

corporate bond yields were used. Interest rate data included one and ten year Treasury 

bond yields, three-month Treasury bill rate and the sample period spanned from 1953 to 

2008 (Maio, 2013, p. 1496).  

Tests were conducted for the predictive power over both short and long horizons. For a 

one month horizon, the yield gap proved a forecasting power which was significantly 

greater than using either the earning or dividend to price ratio. This outperformance also 

prove to be stable over longer horizons, namely the yield gap can predict equity 

premiums for the periods three months to five years (Maio, 2013, p. 1492). All in all, 

these results further strengthen the ability of using the relationship between equity and 

bond yields as a prediction tool for future performance.  

 

4.12 Implications of Previous Research 

The previous literature typically discusses four models, Fed model, GEYR, BEYR and 

BSEYD. However, they are essentially based on the same underlying theory, that bonds 

and stocks are seen as interchangeable investment assets by investors and that their 

yields should be highly correlated. What is more interesting is how they are constructed. 

The previous literature has typically looked at a ratio between bond and equity yields 

(D/P or E/P representing the equity yield and bond yield represented by long-term 

government bonds), while others have used the differential between the same variables. 

As can be seen from table 1, the observed time periods are generally from the 1960-70s 

approximately until 2005, and have been tested using monthly data. The three studies 

with data extending the observation period beyond 2005 have been on the US and Thai 

security markets which all show positive results. This highlights the importance of 

further analysis of the relationship in other countries as a rather limited amount of data 

has been analysed during later years. At the same time, from table 2 one can see that the 

majority of the analysis in the previous strand of literature has been centred around the 

US and UK, further encouraging the investigation of other markets.  

The results from previous studies have been fairly mixed, as can be seen in table 1. 

While some are fairly confident that the relationship between bond and stock yields can 

be used as a forecasting strategy that leads to outperformance of the general market (i.e. 

Maio, 2013, and others), others criticize the foundation of the underlying theory (i.e. 

Asness, 2003). In achieving these results, different approaches for finding a ‘switching 

signal’ have been used. The most commonly used strategies are based on that the bond 

equity yield ratio experience fluctuations in the mean over time. In previous studies, this 

has usually turned into the utilization of an extreme value approach based on the 

historical values of the relationship. Previous studies have also shown that the signalling 

strength of the BEYR may lead to outperformance of a passive buy-and-hold strategy, 

but in some cases the classic E/P or D/P ratios may lead to even better performance 

(Asness, 2003), indicating an interesting and important benchmark comparison. In those 

studies adjusting for risk, the Sharpe ratio has been the preferred choice. These studies 



 
38 The Bond Equity Yield Ratio 

also suggest that the use of a BEYR strategy leads to higher Sharpe ratios, indicating 

better risk adjusted returns over the buy-and-hold equity strategy.  

 

Table 1 – Overview of Previous Research 

 

 

Table 2 – Countries Investigated in Previous Research 
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Chapter 5: Practical Method 
 

The intention of the fifth chapter is to conduct an exhaustive description of how data 

was collected and processed. The method for finding a switching signal is clearly 

presented followed by robustness measures and critique of the practical method.  

 

 

In the chapter concerning scientific method, we concluded that the hypothesis in this 

paper is deduced from the findings and arguments presented in the previous strand 

literature within this research field. Via the process of deduction, the building of 

hypothesis follows a positivistic epistemological methodology. Whenever researchers 

desire to empirically test underlying theories, Bryman & Bell (2011, p. 11) argue; 

 

“Embedded within the hypothesis will be concepts that will need to be 

translated into researchable entities. The social scientist must both 

skilfully deduce a hypothesis and then translate it into operational 

terms. This means that the social scientist needs to specify how data 

can be collected in relation to the concepts that make up the 

hypothesis.” 

 

Based on positivism, we see the above discussion of translating concepts into 

researchable entities as developing the underlying theory into testable propositions. The 

underlying theory tested in this paper is the efficient market hypothesis. Via its 

propositions, the strong form-, semi-strong form and weak form of market efficiency, 

different cause and effect relationships between the data and the underlying theory will 

be obtained. Through our research question and hypothesis, the cause and effect 

relationships on the efficient market hypothesis is made testable, thus making it possible 

to comment on the observed markets ability to price securities efficiently, i.e. does the 

observed markets conform to the weak form of market efficiency? With a testable 

hypothesis established, rooted in the underlying theory’s proposition, the following 

sections will explain what and how data was collected, that is, how the hypothesis was 

translated into operational terms.  

 

5.1 Data 

The primary source of data has been Thomson Reuters Datastream. For calculating the 

BEYR, data regarding bond yields, representative equity yields for the different markets 

(E/P, E/P fwd and D/P) and related market return data was downloaded. Additionally, 

risk free rates for calculating Sharpe ratios was downloaded. In the following parts the 

collection and description of data will be specified. The bond- and equity indices and 

their Datastream codes are summarized in table 3 below. 
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5.1.1 Government Bond Data 

The bond data utilized in this thesis is the 10 year Datastream government bond index 

for each of the countries. The data downloaded from Datastream concerning the 10 year 

government bonds is the total return index (RI) and the redemption yields (RY). The 10 

year government bond provided by Datastream is also used in the previous literature by 

for example Lleo & Ziemba (2013), thus justifying the use of this data type. The 

redemption yield is the expected rate of return if the bond is held until its maturity, 

which is also used in the existing literature on the BEYR. The total return index is used 

to calculate the return of the buy-and-hold bond portfolio, and with the active strategies 

when the BEYR signals that one should hold bonds. The redemption yields are used as 

the bond yield when calculating the BEYR. 

For Denmark, the data availability in Datastream is 25 years, which is retrieved via the 

code BMDK10Y. In this paper the time-series data downloaded is from February 1989 

until April 2014, which in total equals 303 monthly observations. The data availability 

for the Finnish bond market, BMFN10Y, is limited to 22 years, of which 271 monthly 

observations are used in this study, ranging from September 1991 to March 2014. The 

Norwegian bond data, BMNW10Y, is further limited to 21 years, totalling 257 monthly 

observations, during the timespan between December 1992 and April 2014. Lastly, the 

Swedish time-series bond data, BMSD10Y, ranges from February 1989 until April 

2014, 25 years of data and 303 monthly observations.   

 

5.1.2 Equity Index Data 

The equity indices used for each country is the Datastream total market index which 

covers at least 75-80 percent of the total market capitalization. From these indices, the 

data downloaded was the total return index, dividend-price ratios, trailing price-earnings 

ratios and 12-month forward price-earnings ratios. The total return index for the equity 

indices are used to calculate return from the buy-and-hold equity portfolios and when 

the BEYR signals that the active strategy should hold stocks. The dividend yields, 

trailing price-earnings ratios and forward price-earnings ratios are all used in the past 

literature as different earnings yields when constructing the BEYR. For example, 

Gwilym et al. (2004) use trailing price-earnings ratios when constructing the BEYR; 

Harris & Sanchez-Valle (2000) use dividend-price ratios, whereas Yardeni (2003) use 

12-month forward price-earnings ratios. 

The Datastream total market index for Denmark was retrieved by typing in 

TOTMKTDK and provided access to 41 years of data. However, since we are limited to 

less data by the data availability of the bond indices, 303 monthly observations were 

downloaded. Typing TOTMKTFN in Datastream, gave access to the necessary equity 

data for Finland, providing 271 monthly observations. TOTMKTNW gave access to the 

total market index for Norway, where the above data was downloaded for 257 months. 

The Swedish equity time-series data for the total market index was accessed via typing 

TOTMKTSD, providing 303 monthly observations.  
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Table 3 – Bond & Equity Indices 

 

 

5.2 Finding a Switching Signal 

With the necessary data downloaded, the next step was to process the data for each 

market investigated. First, the earnings yields were calculated by dividing 1 by the P/E 

ratio, thus being the inverse of the price-earnings ratio. A price-earnings ratio of 20 thus 

equals an earnings-price ratio 0.05. This was done for both the trailing data and the 

forward data. With these numbers calculated, the BEYR is simply the bond yield 

(redemption yield) over the chosen earnings yield (trailing E/P, forward E/P, or D/P). 

This gives three different BEYRs for each market. 

The next step was to find the 10
th

 and 90
th

 percentile of the distribution of the historical 

BEYR. These were used to find the extreme values in the BEYR and thus to forecast 

when equities and bonds are overpriced in comparison to the other. Recall from 

previous chapters, the percentiles utilized are based on the discussion by Black (1986), 

and that the same interpretation has been used for the same purpose by Giot & Petitjean 

(2009). The percentiles are based on the first 60 monthly observations and are then 

rolled forward one month at the time, to forecast whether the BEYR this month is in one 

of the historical extremes. The use of 60 months of observations when finding the 

historical extremes is commonly used in the existing literature, for example by Harris & 

Sanchez-Valle (2000) and Brooks & Persand (2001). The rolling approach is discussed 

by Brooks & Persand (2001) who conclude that the BEYR is unconditionally 

distributed, which defends the use of the rolling approach. If the BEYR is also 

unconditionally distributed for the financial markets studied here, then it makes sense to 

pursue a rolling method as the mean and standard deviations would shift over time.  

When the extreme values are found, then what follows is to find when the BEYR 

exceeds these extreme thresholds. In this study the IF function in excel was used to 

minimize the risk of human error. If the BEYR were in its 90
th

 percentile, the function 

would write ‘Bonds’ to indicate that equity was relatively expensive to bonds, meaning 

that it is time to sell stocks and buy bonds. The other way around, if BEYR were in its 

10
th

 percentile, the function would write ‘Stock’ to indicate that equity was under-priced 

in relation to bonds. When these signals were indicated by the BEYR, a manual switch 

from one asset to the other was conducted.  

Lastly, the returns of the different portfolios were calculated using the total return index. 

To calculate the returns, the first thing was to calculate the change in the total return 

index from one month to the next. Then, for the passive buy-and-hold bonds and 

equities portfolios, all that was left to do was to multiply each monthly change in the 

total return index with the previous month’s value of the portfolio. For the active 

switching strategies relying on the signals of BEYR, the initial investment was placed in 

stocks if BEYR did not signal that stocks were relatively overpriced from the beginning. 

To calculate the return of the active strategies, the value of the portfolio was multiplied 
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by the change in the total return index of the asset held, for every month until BEYR 

signalled that that asset type was overpriced in comparison.  

 

The method can be summarized in the following 6 steps:  

1. Calculate earnings yield 

2. Calculate BEYR 

3. Find 10
th

 and 90
th

 percentiles of BEYR   

4. Find when BEYR exceeds extreme thresholds  

5. Switch from one asset to the other when indicated 

6. Calculate return 

 

5.3 Robustness 

Asness (2003, p. 18) find that the Fed model can be a useful tool for forecasting when 

assets are under-priced or overpriced, but when this occurs, the regular earnings yield 

ratios presented in the introductory chapter are even better tools for market prediction. 

Due to his findings and to pay respect to the origins of forecasting literature, the 

robustness of the results obtained here is tested. The regular earnings yield ratios and 

the dividend yield ratios are thus used as forecasting indicators in the same way as the 

steps described above. For example, when the trailing earnings-price ratio is in the 90
th

 

percentile of its own 60-month distribution, then this signals a switch. The difference in 

comparison with the signals of the BEYR is that when the earnings-price ratio is high, 

then the price-earnings ratio must have been low. Therefore if it is in the 90
th

 percentile, 

this must indicate that equity is cheap, and therefore one should switch to stocks 

For evaluating whether the mean return of the BEYR portfolios is statistically different 

form the mean return of the buy-and-hold bond or equities portfolios, a paired t-test will 

be employed (Moore et al. 2009, pp. 434-435). This method has been used in previous 

literature, such as Giot & Petitjean (2009, p. 371), whom argue that the paired t-test is 

suitable since the returns for the BEYR portfolios and the passive portfolios is not 

independent from one another.  

 

5.4 Risk Free Rate 

For adjusting for risk using the Sharpe ratio, data representing the risk free rate for the 

respective markets was required. As a proxy for the risk free rate, the three month 

interbank offer rate for the different countries was used. These were downloaded in 

Datastream, and could then be used for calculating the Sharpe ratio for the respective 

markets. The Datastream code for the Swedish risk free rate was SDINTER3, the 

Danish was DKINTER3, the Finnish was FNOIR076R and the Norwegian was 

NWINTER3.  
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5.5 Criticism of Practical Method 

The data of the financial markets of Denmark, Finland, Norway and Sweden, is limited 

to 21-25 years depending on the market. Since the method pursued involves the use of 

the first 60 monthly observations to forecast the first extreme threshold values, the 

actual return performance is further limited to 16-20 years, depending on the market. 

This however is enough data to give an indication of the forecasting ability of the 

BEYR, but it limits the generalizability of the results. Another issue is the fact that the 

data is handled by the authors, and is thus subject to human error. Therefore, whenever 

possible, pre-installed functions in Excel have been used to minimize this issue. An 

example is that the IF function have been used to signal when the data is in the 

extremes, and thus the likelihood that one should miss a signal is smaller. In order to 

further minimize the issue, the practical method pursued has been thoroughly discussed 

in the above section, for the reader to further scrutinize.  
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Chapter 6: Empirical Results 
 

The chapter regarding empirical results presents the portfolio performance obtained for 

the different portfolios. For each capital market, a figure showing the distribution of a 

BEYR strategy is shown as well as tables with performance of the strategies.  

 

 

In the following chapter the results of the different portfolios are presented. For each 

capital market in the investigated countries, a figure depicting the distribution of the 

bond equity yield ratio based on trailing E/P is displayed. Figures showing the 

distribution of the BEYR with forward earnings yields and dividend yields can be found 

in Appendix A. The black lines represent the relationship between the 10 year 

government bond yield and the earnings yield. The blue lines are representing the 90
th

 

percentiles based on 60 months of historical distribution of the BEYR. Representing the 

10
th

 percentiles of the historical distribution of BEYR are the orange lines. Next, tables 

presenting summary statistics for the passive and active trading strategies are exhibited 

for every market. These show the total wealth obtained from the respective portfolio 

with a base investment of 100, as well as the mean returns, standard deviations and 

Sharpe ratios. The P-values stem from the paired t-tests which tests for differences in 

means between the active strategies and the buy-and-hold portfolio strategies 

independently. P-values below 0.05 indicate that the mean return of the active strategy 

is significantly different from the passive portfolio at the 5 percent level.  

 

6.1 Denmark 

As indicated in table 4, the BEYR with trailing earnings yield for Denmark signalled a 

total of six switches from one asset to the other. In Figure 8 below, it can be seen that 

the first switch was signalled in the end of year 2000 as the BEYR entered the 90
th

 

percentile of its own historical distribution. At this point the portfolio switched from 

equity to bonds. The next switch occurred during the second half of 2001 when the 

BEYR fell into its own 10
th

 percentile of the historical distribution, signalling a switch 

from bonds to equity. It looks like the spread between the 10
th

 and 90
th

 percentiles is 

narrowing over time until the last few years when it is somewhat widening again, which 

may be due to lower volatility in the past 60 observations of the BEYR.  
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Figure 8 – BEYR Distribution based on E/P for Denmark 

 

 

In table 4 below, summary statistics for the Danish portfolios are presented. As can be 

seen in the second column from the left, all three extreme values strategies based on 

signals from the different definitions of the BEYR provided the largest total wealth of 

an investment. These active strategies also provided larger mean returns than the buy-

and-hold passive portfolios, the largest being 1.366 monthly mean return. The standard 

deviations were higher than the buy-and-hold bonds portfolio, but lower than the buy-

and-hold equity strategy. This also translated into higher Sharpe ratios for the BEYR 

strategies compared with the passive ones, indicating higher risk adjusted returns. 

Looking at the P-values to the far right, all three BEYR portfolios provide statistical 

significance at the 10 percent level that the monthly mean return is different from the 

buy-and-hold bonds portfolio, with BEYR E/P and BEYR E/P fwd being significant at 

the five percent level as well. In comparison to the equity portfolio the paired t-test 

indicate no statistical significance that the monthly mean return of the BEYR portfolios 

is different from the monthly mean return of the buy-and-hold equity strategy.  The 

strategies based on the traditional ratios, in the bottom three rows of the table 4 

provided lower total wealth than the BEYR strategies as well as monthly mean returns 

under those of the BEYR’s. Even though the standard deviations of the traditional ratios 

were lower, the Sharpe ratios indicate that the BEYR strategies provided better risk 

adjusted returns. None of those strategies provide statistical significance that the 

monthly mean returns were different from the passive buy-and-hold portfolios.  
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Table 4 – Summary Statistics for Passive & Active Strategies in Denmark 

 

 

6.2 Finland 

In figure 9, the distribution of the BEYR with trailing earnings yield for Finland is 

found, which signalled a total of six switches.  In the end of 1996, the BEYR went into 

its 90
th

 percentile of the past 60 months distribution signalling that equity yields was 

relatively overpriced in relation to bond yields. Approximately in the beginning of 

1998, the value of BEYR fell into its past 60 months 10
th

 percentile telling the portfolio 

manager that equity yields were cheap in relation to bond yields, switching from bonds 

to stocks. From figure 9 a noticeable peak in the distribution of the BEYR occurred in 

the timespan during 1999 until the end of 2000. As an effect, the 90
th

 percentile for the 

following 60 months seems relatively high and far away from BEYR in comparison to 

the rest of the observation period. Otherwise the volatility in the BEYR was fairly stable 

as the spread between the upper and lower bounds were rather steady.  

 

Figure 9 – BEYR Distribution based on E/P for Finland 

 

 

The summary statistics for the portfolios of Finland is found below in table 5. The 

BEYR portfolios gave a total wealth that was larger than the passive strategies, the 
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largest return being BEYR D/P of 1189.76 from an investment of 100 over the 

observation period. The monthly mean returns of the BEYR strategies were also higher 

than the buy-and-hold bonds portfolio, however two of them were smaller than the buy-

and-hold equity, the exception being BEYR D/P with a monthly mean return of 1.468. 

The standard deviations of the BEYR portfolios were higher than that of the passive 

bond portfolio but smaller than the 8.9019 of the passive buy-and-hold equity strategy. 

In comparison with the passive equity portfolio, a switching strategy based on any of 

the BEYR strategies seems to provide larger risk adjusted return as indicated by the 

Sharpe ratios above 0.117. Nevertheless, the portfolio providing the best risk adjusted 

return during the observed period was the buy-and-hold bonds portfolio with a Sharpe 

ratio of 0.225. As indicated by the P-values for the BEYR strategies in comparison with 

the passive strategies, none of them provides statistical significance at the five or 10 

percent level that their monthly mean returns are different from the other. With the 

exception of the D/P ratio, the strategies based on the traditional ratios in the bottom of 

table 5 provided lower total wealth and monthly mean returns than the BEYR strategies. 

Although the standard deviations were a bit lower, the Sharpe ratios indicate that the 

risk adjusted returns were somewhat worse. The D/P ratio on the other hand proved to 

be a better strategy than the BEYR E/P and BEYR E/P fwd with a total wealth and 

mean return marginally lower than the BEYR D/P. However with a slightly larger 

standard deviation the Sharpe ratio was 0.163, just under the strategy of BEYR D/P. 

Again, none of the active strategies based on the traditional ratios gave any statistical 

significance suggesting that the monthly mean returns is different from the passive buy-

and-hold portfolios.  

 

Table 5 – Summary Statistics for Passive & Active Strategies in Finland 

 

 

6.3 Norway 

Looking at the distribution of the BEYR during the sample period for Norway in figure 

10, we find that the first switch from stocks to bonds take place roughly in the middle of 

1999 where it crossed the 90
th

 percentile of its distribution. Thereafter, bonds are held to 

the autumn of 2001 when a signal is given as a result of a sharp decline in the BEYR to 

switch back to holding equities. As indicated in table 6, there were a total of six 

switches during the sample period. From the figure, we can also see that overall the 

BEYR has ranged between 0.2 and approximately 1.4 during the period. The overall 
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spread between the 90
th

 and the 10
th

 percentile of the 60 month distribution seem to be 

similar at the end of the observation period as in the start, however, there was an 

extended period of increased spread, which may be due to a sharp increase in the 

BEYR.  

 

Figure 10 – BEYR Distribution based on E/P for Norway 

 

 

After viewing the distribution of the BEYR based on trailing E/P above, the summary 

statistics presented in table 6 is now discussed. It can be seen in the table that starting 

from an initial investment of 100, the passive buy-and-hold bonds portfolio returned a 

total wealth of 265 with a monthly mean return of 0.513 percent. The buy-and-hold 

equities portfolio produced a total wealth of 377 with a monthly mean return of 0.9074 

percent. However, as indicated by the slightly smaller Sharpe ratio, this can be a 

consequence of taking on higher levels of risk. Comparing these results to the active 

trading portfolios based on the switching signal of the BEYR, we find that the most 

profitable strategy was using D/P as the equity yield. This strategy produced a total 

wealth of 1178, with a mean return of 1.4306 percent. The P-value of this portfolio was 

close to significant at the five percent level in relation to the passive equities portfolio, 

and managed to reach significance at the five percent level in relation to the passive 

bond portfolio. Overall, the active trading strategy portfolios show a higher total wealth 

than the passive portfolios, accompanied by higher Sharpe ratios. In relation to the 

passive equities portfolio, all the BEYR portfolios had a lower standard deviation. 

Comparing the results of the portfolios based on the BEYR to those employing the 

traditional valuation ratios, table 6 show that the distribution of results is similar, 

although somewhat smaller for the traditional valuation ratios. The most profitable 

valuation ratio is the dividend yield, followed by forward earnings yield, and the trailing 

earnings yield. Generally, the standard deviations of the traditional valuation ratio 

portfolios are smaller than the BEYR portfolios but as can be seen, the Sharpe ratios are 

also lower.  
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Table 6 – Summary Statistics for Passive & Active Strategies in Norway 

 

 

6.4 Sweden 

Following the distribution of the BEYR in Sweden in figure 11, we find the first signal 

to switch from stocks to bonds occurs in 1994. Bonds are thereafter held until the 

BEYR is in the 10
th

 percentile of the 60 months historical distribution, the signal to 

switch back to holding equities. A total of four switches between stocks and bonds 

occurred during the observation period as indicated by table 7. Overall, the BEYR has 

spanned between approximately 0.2 and 2.7. The spread between the 10
th

 and 90
th

 

percentiles in figure 11 seem to diminish during the observation period, which may be 

due to a lower volatility of the BEYR. During the observation period, it can be seen that 

two sharp increases occurred, one in 1994 and one between 1999 and 2000, followed by 

two large falls. These peaks seem to have affected the upper bound as it stays constant 

and distant from the BEYR in the following period. It also seems that the BEYR has an 

overall downward trend.  

 

Figure 11 – BEYR Distribution based on E/P for Sweden 

 

In table 7, we find the summary statistics for the different portfolios on the Swedish 

market. It can be seen that the active portfolios based on the BEYR switching signal 
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have all returned a larger total wealth than the passive buy-and-hold bond or equities 

portfolios. The most profitable portfolio was the BEYR based on the forward earnings 

yield, which had higher monthly mean returns and lower standard deviation in 

comparison with the other BEYR portfolios. It should be noted that the paired t-test did 

not find mean returns significantly different from the passive portfolios at the 10 percent 

level, with a P-value of 0.142. The three active BEYR portfolios all had lower standard 

deviations than the passive equities portfolio. It is also found that the Sharpe ratios of 

the BEYR portfolios are greater than the passive equities portfolio, however, they are 

smaller than the passive bond portfolio. This indicates that even though the total wealth 

generated by the BEYR portfolios was higher, the risk adjusted return of holding bonds 

is better. Comparing the results of the BEYR portfolios with those of the traditional 

valuation ratios, again we find an overall lower total wealth was produced during the 

observation period. While the BEYR E/P fwd produced higher total wealth than the 

equivalent E/P fwd ratio, the higher mean return and lower standard deviation of the E/P 

fwd portfolio resulted in a higher risk adjusted return, close to that of the passive bond 

portfolio. This strategy was also the only one to produce a significant difference in the 

paired t-test against bonds at the 10 percent level. It should also be observed that this 

strategy produced the largest amount of switches, at seven switches during the 

observation period, where the BEYR E/P fwd produced two.  

 

Table 7 – Summary Statistics for Passive & Active Strategies in Sweden 
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Chapter 7: Empirical Analysis 
 

The empirical analysis will elaborate on the results presented in the preceding chapter. 

Specific attention will be addressed towards the discussion of the implications the 

results may have on the underlying theory and how the results compares to the existing 

knowledge in previous research. 

 

 

This study has tested the weak form of the efficient market hypothesis through a 

deductive research approach in the capital markets of Denmark, Finland, Norway and 

Sweden. Using historical data on the yields of the equity markets and 10 year 

government bonds, a trading strategy based on the relationship between these yields was 

constructed. The results were compared with passive buy-and-hold equity or bonds 

portfolios to test the strategy’s potential ability to outperform the benchmarks. As 

discussed in Chapter 3, with the weak form of market efficiency the current market 

pricing of equities includes all historical data such as trading volumes and stock prices. 

Therefore it should not theoretically be possible to achieve excess market returns using 

historical yields to forecast when one asset is overpriced in comparison to the yield of 

the other.  

The results obtained indicate that the investor following the bond equity yield ratio 

strategy for the investigated markets would have received higher total wealth from their 

initial investment. Does this indicate that the weak form of market efficiency can be 

questioned in the investigated capital markets? And as such, questioning the core of the 

underlying theory? The answer to these questions is no. Even though the mean return 

for most of the BEYR portfolios was larger than the mean return of the equity 

benchmark (buy-and-hold equity) the results obtained provide no statistical evidence at 

the five percent level. Thus, the statistical evidence suggests that the means of the 

BEYR portfolios and the buy-and-hold equity portfolios cannot be separated. 

Consequently, the weak form of the efficient market hypothesis is likely to apply.  

However, extending the level of significance to the 10 percent level, the BEYR D/P in 

Norway provided statistical significance. As such, it can be seen to be statistically 

different from the mean of the equity benchmark, indicating that the Norwegian capital 

market might not fully conform to the weak form of market efficiency. Still, the other 

definitions of the BEYR manage not to achieve statistical significant outperformance of 

the equity benchmark, indicating compliance with the weak form. Nevertheless, as the 

weak form theoretically is supposed to price securities based on all historical data, one 

breach of this assumption should question its applicability. However, as this study is 

confined to a certain time period, jumping to the conclusion that the Norwegian capital 

market does not obey to the rules of the weak form of market efficiency seems harsh. A 

possible explanation to the positive result of the BEYR D/P could be that the 

investigated time period was characterized by a deviation from the long run efficiency 

of the Norwegian market. In that sense the results might not be representative for the 

whole duration of the Norwegian capital market. The finding does however suggest that 

the market might not be following the efficient market hypothesis, stressing the need for 

further investigations.  

Based on the above discussion relating to the efficiency of the capital markets 

investigated, the easy answer to the research question would be that the BEYR cannot 
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be used to forecast market returns as there is no statistical significant evidence 

supporting the model. Despite this, if you browse through the result tables in the 

previous chapter you will find that all active BEYR portfolios achieved greater total 

wealth than the passive portfolios. This further translates into larger mean returns for 10 

out of 12 BEYR portfolios compared with buy-and-hold portfolios, the exception being 

BEYR E/P and BEYR E/P fwd in Finland. In addition, the standard deviations of the 

BEYR portfolios were lower than the passive buy-and-hold equity portfolios. As the 

active portfolios attempt to trade out of stocks when equity yields are signalled to be 

overpriced in relation to bond yields, these strategies held bonds during parts of the 

observed period. Given the lower volatility of bonds, the lower standard deviation of the 

BEYR portfolios in comparison to the equity benchmark comes rather natural. With 

both greater mean return and lower standard deviation, the Sharpe ratios for the BEYR 

portfolios are also greater than all Sharpe ratios of the buy-and-hold equity portfolios. 

This indicates that not only does the BEYR provide greater total wealth; it does so with 

less exposure to risk. That is, the BEYR strategies provided larger risk adjusted returns 

than the buy-and-hold equity portfolios.  

With this in mind the results also show that none of the BEYR portfolios in Finland and 

Sweden were able to provide better risk adjusted returns than the buy-and-hold bond 

portfolios. This indicates that the most prosperous relationship between risk and return 

in these markets is to invest in bonds, at least during the observed period. On the other 

hand, the BEYR portfolios in Denmark and Norway also outperformed the passive bond 

portfolios on a risk adjusted basis. Relating back to the figure 6 in Chapter 3, these 

findings suggest that the BEYR portfolios for Denmark and Norway were above the 

efficient portfolio line providing a sounder relationship between risk and return.  

The finding that the BEYR portfolios in general achieve greater Sharpe ratios than the 

other portfolios is consistent with the findings of previous studies such as Giot & 

Petitjean (2009), Tangjitprom (2012) and Maio (2013). Even though the results obtained 

in this study are not statistically significant in most instances, the combination of greater 

total wealth, larger mean returns, lower standard deviations and better Sharpe ratios in 

relation to the passive equity portfolios, overall places the BEYR strategy in these 

markets in the positive spectra of overall findings in this strand of literature.  A 

reasonable question to ask, which has been raised in previous studies, is if transaction 

costs would have an impact on the results. As the active portfolios in this study switch 

from one asset to the other between two and eight times in total, the impact of 

transaction costs would be fairly small, an effect that is also pointed out in Giot & 

Petitjean (2009, p. 380). Therefore the effect transaction costs would have had on the 

outcome of this study would be reduced to a minimum. Ultimately it would not have 

had any impact on the significance of the results thus having no effect on the testing of 

the underlying theory.  

As discussed in prior chapters, critics of the BEYR, such as Asness (2003), find that the 

traditional ratios used for forecasting, like the D/P and E/P ratios, provide better 

forecasts, making BEYR superfluous. In this study little support for this claim is found. 

Even though the portfolio based on the traditional D/P ratio in Norway performs better 

than the BEYR E/P and BEYR E/P fwd portfolios, the relevant comparison is towards 

the BEYR D/P portfolio, which performed better. Much is the same when looking at the 

Sharpe ratios for 11 out 12 (Sweden being the exception) comparisons between 

traditional ratio forecasting and the BEYR approach. In that sense these findings 

question the arguments brought forward by Asness (2003) and are more aligned with 
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those of Gwilym et al. (2004) and Giot & Petitjean (2009) who also find the BEYR 

portfolios to outperform the traditional ratios as a forecasting tool.  

The general thought behind the portfolio performance are the signals when to switch 

between stocks and bonds generated by the BEYR, which according to our findings 

appear to have worked better than the signals of the traditional ratios. The figures in 

Chapter 6 and in Appendix A show the development of the BEYR along with the upper 

and lower bounds. All the distributions of BEYR in all of the observed markets show 

signs of mean reversion. Hence, there are periods when the BEYR is higher and lower 

than its mean. In this study, using a BEYR strategy applying extreme value thresholds 

based on the discussion by Black (1986) that the capital markets are inefficiently priced 

10 percent of the time, have provided positive indications. Consequently, it seems like 

there may be other factors which affect investor behaviour, causing the pricing of 

equities to be non-optimal in periods, that is, periods when the BEYR deviates from the 

mean. Perhaps this could be caused by psychological and sociological factors as 

suggested by behavioural finance. Nonetheless, as the results are not statistically 

significant, these are merely suggestions and indications. 

A general picture for all BEYR distributions is a negative trend indicating that equity 

yield has increased proportionally to bond yields. One conclusion to draw from this 

picture is that equity yields are not equal to bond yields as suggested by equation 3. 

Rather the relationship between these yields might be correlated, as discussed by Maio 

(2013, p. 1491). Another effect to the diminishing BEYR distribution is that the lower 

bound quite often is found relatively high up in the distribution. As a consequence, a 

signal to switch from bonds to stocks is sometimes found close to the current mean of 

the BEYR. The reason might be that since the percentiles are calculated from a 

distribution that is diminishing over time, the BEYR has time to decrease even further 

before the lower percentiles are affected. In turn, this would imply that the signal to 

switch from bonds to stocks would be premature, ultimately affecting when the switch 

to stocks is signalled. A similar issue can be seen in the upper switching signal 

percentile, which is highly affected by sudden and large spikes in the BEYR 

distribution. Since the percentiles are calculated from the past 60 months BEYR 

distribution, large deviations causes the upper bound to stay remarkably high for long 

periods. As a consequence, the 90
th

 percentile is not quite representative of the overall 

distribution, and thus might not provide optimal switching signals. Consequently, this 

suggests that it may prove difficult to use a BEYR strategy when it is experiencing a 

negative trend. An opposite reaction leading to a positive trend in BEYR should cause 

similar signalling difficulties, however in reverse. That is, relatively low lower bounds 

and an upper bound quite low and close to the mean. This indicates that the BEYR 

strategy is optimally used when it deviates around a neutral trend, as the thresholds 

should be closer to the actual extreme values. In that case large spikes in either direction 

may still affect the strength of the signals far into the future distribution. The question is 

if adjustments to the strategy can be made to correct and improve the signals. For 

example if large spikes can be identified as outliers and be removed from the 

construction of the upper and lower bounds, would that improve the quality of the 

switching signals leading to better performance? Or can the signals be improved in 

other ways such as using less historical data? Ultimately, could this provide statistically 

significant results? 

Another aspect could be the potential effect of interest rates on bond and equity yields. 

In the last 10 years, a general trend in Scandinavia has been decreasing interest rates. 
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During the same period the trend in BEYR has been negative. This raises an interesting 

question whether changes in interest rates can be used to predict the trend of BEYR and 

thereby finding a method of adjusting for the lagged effect in percentiles when BEYR is 

in an upward or downward trend. In large, predetermined thresholds such as the Hoare 

Govett used in Clare et al. (1994) will be difficult to apply also in future research. As 

such, the development in the literature since then, utilizing models that take into account 

the changing distribution of the BEYR, such as extreme values, makes perfect sense. 

However, because of the delayed effect discussed, the timing ability of the BEYR could 

be optimized further.  

Nonetheless, even though there is room for improvement the results obtained in this 

paper are still indicating positive effects of using the BEYR strategy in most of the 

observed markets. In table 8 a summary of the performance is presented by asking two 

questions also asked by Giot & Petitjean (2009, p. 380). First, do any of the BEYR 

portfolios outperform the passive buy-and-hold portfolios when adjusting for risk? 

Second, do the BEYR portfolios outperform the traditional forecasting ratios? As 

mentioned previously the Sharpe ratios for the passive bond portfolios in Sweden and 

Finland were higher than the BEYR portfolios providing a sounder relationship between 

risk and return, while the buy-and-hold equity were lower. Thus the BEYR strategies 

provide greater risk adjusted returns than the market portfolios for all four countries. 

The BEYR portfolios also had larger Sharpe ratios than the portfolios based on the 

traditional ratios in all countries except Sweden where E/P fwd had a greater Sharpe 

ratio than BEYR E/P fwd, whereas the other two variations of BEYR had larger Sharpe 

ratios than their counterpart.   

 

Table 8 – Summary of the Forecasting ability of the BEYR on a risk adjusted basis 

 

 

The findings generated thus indicate positive effects of using a BEYR strategy. 

However uncertainty remains regarding which BEYR strategy (BEYR based on E/P, 

E/P fwd or D/P) to use, as the outcome is not uniform in all markets. BEYR D/P for 

example performed better than the others in Finland and Norway, BEYR E/P was 

superior in Denmark, and BEYR E/P fwd excelled in Sweden. Since these results are 

fairly spread among the countries investigated, they could be difficult to generalise to 

other markets. As a consequence, the ecological validity can be considered rather weak. 

In addition, uncertainty lies in whether this is a consistent pattern over time and thus if 

the superior strategy in each market will keep its advantage over the others. For 

example, will the Norwegian BEYR D/P continue to provide better risk adjusted returns 

compared with the market and the other BEYR strategies also in the future? Or, if a 

longer time span is investigated, including data prior to that tested here, would it affect 

which BEYR strategy would be better? As these uncertainties over time exists, it could 

be difficult to generalise the findings over other time frames. As an effect, the time 

validity may also be considered weak. Therefore, investigations that would span over 
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longer time horizons could strengthen the external validity within this research field in 

the investigated markets. Depending on the outcome of such investigations, a better 

understanding of which BEYR strategy is more consistently superior, if any, could be 

developed.  
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Chapter 8: Conclusion 
 

The final chapter summarizes the findings provided in previous chapters and answers 

the research question asked and purpose stated in the introduction. This is followed by 

a discussion regarding the theoretical contribution of the study and what ethical and 

societal implications the findings may have. Lastly, suggestions for further research are 

presented.  

 

 

In the introductory chapter, the development of using simple financial variables for 

predicting future market movements was discussed. As a part of this development, the 

relationship between bond and equity yields emerged, which has led to the investigative 

studies on the bond equity yield ratio. With varying results from prior research, this 

study set out to find further evidence on the predictive ability of the BEYR by asking 

the question: 

 

Can the Bond Equity Yield Ratio be used to forecast movements in the 

capital markets in Denmark, Finland, Norway and Sweden? 

 

Following a deductive research approach this study has tested the weak form 

proposition of the underlying theory, the efficient market hypothesis. The results found 

provided no statistically significant evidence that the weak form of market efficiency 

should be rejected on the investigated markets by applying the BEYR as an investment 

strategy. There was, however, one exception. Using the BEYR D/P strategy in Norway 

provided statistically significant outperformance of the passive equities portfolio, at the 

10 percent level. This leads us to question whether the Norwegian market did conform 

to the weak form of market efficiency during the investigated time period. 

Furthermore, by practically evaluating the performance of portfolios based on the 

BEYR strategy, a comparison with the return of holding the market portfolio was 

executed. These findings show that for all markets evaluated, the BEYR portfolios did 

outperform the market portfolio, on a risk adjusted basis, indicating a sounder 

relationship between risk and return. The results in this study therefore indicate that the 

bond equity yield ratio may have some positive predictive ability in forecasting market 

movements.      

 

8.1 Theoretical Contribution 

This study has contributed to the existing literature on the forecasting ability of the 

BEYR by investigating four new capital markets that have previously not been 

observed. Additionally, by including data until the beginning of April 2014, this study 

included the effects of the Euro debt crisis, a crisis that have not been incorporated in 

previous research on the BEYR. The results add to the existing knowledge by providing 

indications of positive performance effects from using a BEYR strategy, however not 

statistically significant at the five percent level. The findings also indicate that following 
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the signals of a BEYR strategy, a sounder relationship between risk and return, in 

relation to the market portfolio, can be obtained. This somewhat confirms the overall 

picture provided by previous studies adjusting for risk. These findings were obtained 

even though the BEYR distribution trends for all investigated markets were negative. 

The discussion in the analysis that a trend in BEYR may affect the signalling quality is, 

to the best of our knowledge, new to field. Optimizing the signals may thus lead to 

interesting aspects of future research. 

An additional dimension of the investigation was to compare the forecasting ability of 

the BEYR with that of traditional ratios used in the origins of forecasting literature. 

Critics such as Asness (2003) argue that traditional ratios provide better signals than do 

the BEYR. The results found here suggest the opposite and is thus in favour of the 

BEYR as a forecasting tool. These findings are in line with other papers such as 

Gwilym et al. (2004) and Giot & Petitjean (2009), thus questioning the argument put 

forward by Asness (2003).  

 

8.2 Ethical & Societal Implications 

In an attempt to avoid breaking ethical research boundaries, the scientific and practical 

methods have been clearly stated. By defining the ontological and epistemological 

positions, as well as the research approach, research design and research strategy, the 

roots of the study can be scrutinized in detail. Following this procedure provides the 

reader with the necessary tools to draw her own conclusions from the research 

conducted. In addition, by clearly stating the practical methodological steps followed, 

the replicability of the study is enhanced. The P-values of the paired t-tests are also 

presented to give the reader the ability to determine individually whether one finds the 

results to be statistically significant or not. As such, all the necessary decisions and 

assumptions made throughout this study have been clearly laid out, giving the 

opportunity for interested parties to make their own judgement of the findings provided.  

The results presented in this paper provide no statistical significance at the 5 percent 

level that the monthly mean returns of the investigated market should be any different 

than the monthly mean return of the market. Therefore this study indicates that the 

capital markets in Denmark, Finland, Norway and Sweden follow the weak form of 

market efficiency. A societal implication of this finding is that it provides evidence that 

suggest that the current understanding we have of the functionality of the capital 

markets seems to be reasonable. In extension, this confirms the necessity for higher 

education within finance to continue to educate students and society in large of the 

efficient market hypothesis. However, as explained in the section regarding suggestions 

for further research, more knowledge needs to be gathered.  

Even though the findings of this study were not significant, they still indicate potential 

gains in risk adjusted returns compared to the market portfolio. For social actors such as 

investment funds, portfolio managers, bankers and individuals, this indicates potential 

usefulness of following a BEYR strategy. Investment funds, portfolio managers and 

bankers may follow the switching signals provided, leading to potential outperformance 

of the general market portfolio. For individuals, by keeping track of the BEYR and its 

signals, one may be able to lower exposure to risk when BEYR is high and increase risk 

exposure when BEYR is low. The BEYR could thus also provide an additional tool for 

banks’ customer advisory services when to manage the portfolio actively.  
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Reading a financial newspaper one is often presented with stock market evaluations 

based on ratios such as the P/E and forward P/E. The results obtained in this study 

suggest that the BEYR may be a better indicator of when the stock market is overpriced 

or under-priced. The BEYR could therefore also be of interest for financial newspapers 

and magazines, at least as a complement to the traditional ratios.  

 

8.3 Suggestions for Further Research 

An important area for further research on the BEYR in Scandinavia and Finland is the 

inclusion of longer time frames in the dataset to find if the results obtained here are 

persistent over time. By replicating the methods followed in this study including a 

longer time horizon, further research could thus potentially strengthen the time validity 

of the findings. In evaluating the behaviour of the BEYR over time, and whether this 

ratio could be used as a tool for predicting future market movements, some observations 

have revealed areas where the model could be improved. For example, the upper bound 

proved to be sensitive to large and sudden increases in the BEYR, causing the signal to 

switch from stocks to bonds to be excessively high for an extended period. The same 

would apply for large sudden drops of the BEYR, affecting the lower bound in a similar 

matter. Therefore, it would be interesting for future research to classify these events as 

outliers, and therefore one-time events. By excluding these outliers in the calculation of 

the upper and lower bounds, the accuracy of the switching signal might be improved. 

Theoretically, if employing such a dimension in the model would lead to better 

forecasting accuracy, the risk adjusted return might be improved as well as the statistical 

significance. Further adjustments to the period on which the upper and lower bound are 

computed could be performed. For example, perhaps the strategy would perform better 

if a shorter time period was used, such as 24 months instead of 60.  

Another aspect that would be interesting to evaluate in future research is to monitor the 

yield gap between equity and bond yields. Depending on whether the yield gap has 

changed during the observation period, an interesting insight of the distribution and 

trend of the BEYR would be provided. For example, the decreasing trend found in this 

study may have been a result of changing yield spreads. A final suggestion for 

additional studies on the BEYR would be to evaluate the effect of changing interest 

rates. As argued in the previous chapter, there has been a trend of decreasing interest 

rates in Scandinavia in the past 10 years. As interest rates affect both bond and equity 

yields, it would be interesting to evaluate if this has affected the BEYR and the 

forecasting accuracy of the model. Improvements to the BEYR strategy might lead to 

larger mean returns, which in turn could lead to more significant results. As the BEYR 

D/P in Norway was close to significance at the five percent level, and as other BEYR 

portfolios were close to the 10 percent level, optimizing the strategy as suggested above 

may lead to significant results, ultimately questioning the robustness of the weak form 

of the efficient market hypothesis.  
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APPENDIX A  
 

Distribution of the BEYR with Switching Signals 

The following graphs displays the distribution of the BEYR over the observation 

periods per respective country and BEYR calculation method, namely E/P fwd and D/P. 

Included in the table is the calculated 90
th

 and 10
th

 percentile which represents the signal 

to switch between stock and bonds.  

 

Denmark BEYR E/P fwd 

 

 

Denmark BEYR D/P 

 

  



 

Finland BEYR E/P fwd 

 

 

Finland BEYR D/P 

 

  



 

Norway BEYR E/P fwd 

 

 

Norway BEYR D/P 

 

  



 

Sweden BEYR E/P fwd 

 

 

Sweden BEYR D/P 
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