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Abstract 
 

In finance, the stock return predictability has a central place spurred by a pool of empirical 
studies focusing on various factors explaining the variation of stock returns. Proxies like 
dividends, expected return, future return, and macroeconomic variables have been studied by 
many researchers. A seminal paper by Fama and French (1988) has documented the 
explanatory power of dividend yields for stock return variation. Worth to emphasize is that 
financial models equate the present value of future cash flows with the appropriate hurdle rate 
while pricing an asset. Gordon’s dividend growth model has been studied, and findings 
suggest the limited explanatory power of the model in part is due to assuming constant 
dividend growth and discount rates. Most of the studies have been conducted using US data.  
However, this study aims at examining stock return variation by employing the methodology 
of Kothari and Shanken  to a sample of large companies selected from NASDAQ OMX 
Stockholm. 
 
By constructing proxies to reflect the changes in the expected value of dividends to capture 
time-varying property of dividend growth rate, and including financial variables such as 
dividend-price ratio and market return, the empirical findings are in line with previous 
financial studies. The main findings can be summarized in:  
 
Accounting for changes in expectation about future dividends, linkage to international equity 
market and dividend yield have provided precisely estimated model parameters with an 
average 2R  0.91 for aggregate stock return variation and 2R  0.83 for cross-sectional 
variation  of portflio returns by accounting for dividend yield and market return. 
 

 
Keywords: dividend yield, time-varying dividend growth rate, cross-section of stock returns, 
stock return predictibility, multivariate time-series regression. 
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1.Introduction 

1.1 Background 
 
A variety of factors effect the conditional mean of assets in financial markets. Among them 
are company specific news such as earnings and dividend reports, press releases, etc., Ang 
and Bekaert (2004), macroeconomic variables (Hjalmarsson (2004), shocks transmitted from 
correlated equity markets, spillover effects from neighboring geographical location and socio-
political stability of the country. The question of valuation of stocks has been a hot debate in 
financial economics. In fact, the question arises: What factors drive a stock price? Are they 
predictable? To provide empirical support for those questions a great number of empirical 
studies have been conducted in this field. Among them, dividends have been studied 
extensively. Fama and French (1988) studied the explanatory power of dividends yield to 
forecast stock returns and found that it increases with return horizon.  
 
Since empirical facts have weakened the constant return hypothesis among financial 
researchers, a vast of empirical literature have appeared considering that expected stock 
returns are time-varying and there is a posibility for their prediction.  Besides, the availability 
of a broad range of present value models in finance has resulted in conflicting empirical 
evidences regarding the predictibility of factors for stock returns. Empirical literature has also 
investigated the relationship between expected returns and stock return variation. Shiller 
(1981) in his paper has made conclusion that stock prices are extremely volatile relative to the 
volatility in the ex post  dividend stream providing that we make an assumption of constant 
expected rates of return through time. On the other hand, Marsh and Merton (1986) and 
Kleidon (1986) have disputed Shiller’s paper. In fact, for the argument of ”room for fads” in 
aggregate stock prices, Shiller’s (1990) conclusion regarding annual stock return variation is 
that it is not explained by contemporaneous dividend changes.  
 
Worth noting that empirical financial models while dealing with calculation of stock price, 
they equate a price with present value of expected future dividends taking into account risk-
adjusted discount rates. In the context of the existance of market rationality, any changes in 
stock price should reflect the correction in expected future cashflows. In coporate finance 
literature, dividends are defined to be a stream of payments to shareholders. Companies pay 
dividends as a part of earnings in case there is no need for profitable investment projects to be 
financed from internally funded sources. A coventional Gordon’s dividend model (Gordon 
1962) fails in some respects to value the stock price due to built-in assumption of constant 
discount and growth rate. In order to capture the time-varying property of dividends and 
discount rates, a range of modified dividend growth models have been employed and tested 
empirically for their forecasting power of stock returns. One of the notable deficiencies of the 
Gordon’s model is that the valuation of an asset price is underestimated or overestimated due 
to assuming constant terms for some  variables of the model. The argument for the time-
varying property is that firms specific characteristics may change thus affecting  risk and 
variability of future growth. It appears to be studied in more specific context by accounting 
time-varying property. Campbell’s (1991) approach has been significantly recognized and 
implemented by a wide range of researchers. Our intention is to implement this approach 
adopted by Campbell for selected sample in Sweden. Further, the predictibility of stock 
returns has been documented in a series of empirical papers. A conclusion drawn from those 
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studies is that a small fraction of return variances can explain the variation through time of 
expected returns (French, Schwert, and Stambaugh (1987), Keim and Stambaugh (1986) ). So 
far the stock return predictability hypothesis is partly accepted, and in this paper we look into 
this question in Sweden.  
  
1.2  Statement of the problem and research question 

 
Jensen and Meckling (1976) have pointed out that dividends can be used as a tool to reduce 
agency-costs. Shareholders need to monitor the behavior of their principals to induce them 
follow value-based management practicies adding value to total shareholders wealth. A series 
of studies have also investigated dividends to be as a signalling device sending information 
about the future growth opportunities of the company (Miller and Rock 1985). The existance 
of dividend information hypothesis in dividend literature suggests that the changes in 
dividend may contain a valuable information about the firm, which is not known to the 
market. A dividend  information hypothesis has been studied by ( Wansley (1991), Haw and 
Kim (1991)). 

Long time ago Kendall (1953) has tested the predictive power of past asset prices. Later on, a 
research space for dividends as inputs in stock valuation models have spurred empical 
financial researchers. The conflicting results of cross country studies on explanatory power of 
proxies used for revisions in future changes in companies profitability (dividends) motivate us 
to undertake the current study in Sweden. First, a great number of studies on stock return 
variation based on various approaches have been conducted in USA. Second, the variation of 
stock return has not been thoroughly studied in the context on focusing dividends explanatory 
power. Third, in corporate finance literature the difference in dividend policies between small 
and big companies has been addressed due to risk and company specific factors. We 
complement it through focusing on big companies which substantially differ from small 
companies in many dimensions.  

In addition to it, taking into account the need for empirical studies in Sweden related to stock 
return variation using our proposed method adopted by Cambell (1991), we intend to fill the 
existing gap and propose the empirically tested dividend-based model  accounting for stock 
return variation in case of Swedish companies.  As we noted earlier, to our knowledge, so far 
very  few papers have dealt with dividends explanatory power for stock returns in case of big 
companies. Since they are diversified, operate in international legal and economic 
environment, company and country specific factors effect dividend policy. There are has been 
an analysis of stock return predictability based on limited data in international markets as 
existing stylized facts in literature. Drawing inferences on those studies cannot fully bring 
about consenses in research community.  

Moreover, conventional empirical asset pricing papers suggested dividend yield and short 
interest rate to be predictors for stock return, however, some evidences have  documented that 
the relation has undergone a structural break. In Sweden, Ahlersten (2007) in his doctoral 
thesis has studied structural break in asset return predictability  and attempted to tie the 
change of predictability to underlying economic variables. As a result, his main findings 
suggested that after a change the short rate can’t predict the return at all, and the forecasting 
power of dividend yield appeared to be highly significant and return’s sensitivity has 
increased to it.  Since there is a potential empirical evidences on stock return variation caused 
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by changes in dividends, we consider whether we can explain that the market rationality holds 
based on selected samples from Sweden and further expand our discussions. 

Thus,  we formulate the research question  as follows: 

Do variables used as proxies for revisions of expectation future dividends explain the 
aggregate stock return? To look into the research question, we borrow the methodology of 
Kothari and Shanken (1991). We attack the problem in two ways. Firstly, by constructing 
proxy variables and measuring their contribution to aggregate stock return variation. 
Secondly, by conducting cross-sectional experiment on return ranked equal-weighted 
portfolio to look into the explanatory power of variables in cross-sectional variation of 
portfolio returns.   
 
1.3  Purpose of the study 
 
The purpose of the study is to study the explanatory power of proxies selected to reflect 
changes in expected dividends for aggregate stock return variation based on a sample of big 
companies selected from NASDAQ OMX Stockholm. 

1.4  Contribution of the study 
 
The study contributes to the existing literature by documenting the empical facts regarding 
market rationality.  In essence, the output of our empirical study is very helpful for a wide 
range of users, particulary for corporate managers dealing with dividend policy issues in 
corporations, portfolio managers managing  funds on behalf of customers, and investment 
community. The work can contribute to better undestanding the predicting power of dividends 
in explaining the stock return variation in case of Swedish companies. It would be interesting 
to see and provide empirical support of the research compared to results of other papers 
related in this field which have been widely conducted in the USA. Cross-comparison of  
results with other papers in different countries can motivate further innovative research in this 
field considering country specific factors and corporate governance style.  
 
The value-added side of the study is proposing an empirically examined model taking proxies 
for future changes of expected dividends, which can be of use for future practical 
implementation by a wide range of interested parties making investment decisions. The 
predictability of stock returns has an economic importance for investors while formulating 
investment policy and allocating resources to portfolios. In fact, the study provides an 
analytical tool for that. Trading strategy based on dividend ratios have appeared to be in 
practice by traders and idenfying the underlying inputs in strategies is very crucial for traders. 
The empirical conclusion reached on study can provide a good preconditions for applying 
dividend-based trading models in practice. 
 
The organization of the study is structured in five chapters. The survey of previous literature 
is presented in Chapter 2 followed by discussion of relevant theories to the study. Chapter 3 
covers the methodology, econometric approach  and data selection procedures. In Chapter 4, 
the analysis and results are provided and the final chapter presents conclusion drawn from the 
study. 
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1.5 Scope and limitations 
 
The study limits first in geographical area. We select the sample from NASDAQ OMX 
Stockholm, appearantly showing we intend to conduct the study in Sweden. During the study, 
we focus only on big companies, since they constitute a large portion of stock market 
capitalization and can have significant influnce on market directions  due to their high weight 
in equity index. Second, the timeframe for the study ranges from 2000 up to 2010 (10 years). 
The reason behind selecting such a timeframe is connected with a fact that we expect all 
companies to be already multinational and has grown in size after 2000. The frequency of 
data used is monthly closing stock prices. The stocks included in the sample are only A type 
(excluding B or priviliged stocks etc.,). 
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2. Literature review 

2.1 Survey of previous literature 
 
The  conventional wisdom in the literature have found that aggregate dividend yields forecast 
excess return and at longer time horizon the predictability increases (Cochrane 1992, 
Campbell 1991.)  Ang and Bekaert (2007) have examined the predictive power of dividend 
yields for predicting interest rates, cash flows, and excess returns. Their findings suggested 
that dividend yields can predict excess returns only at short  time horizon. And seemingly, the 
results are robust in international data. Patelis (1997) has examined the shifts  in the stance of 
monetary policy accounting for the observed predictability in excess stock returns. He 
employed both long-horizon and short-horizon vector autoregressions, and at the end he 
reached a conclusion that monetary policy variables have significant predictory power of 
future returns.  Fama and French (1989) findings have proposed that the term spread and the 
dividend yield can predict future asset returns. These variables were explained as reflecting 
short-term business cycles and long-term business conditions. Moreover, another study by 
Wilkie (1993) using data from UK from 1923-1992 has found the existance of correlation 
between dividend yield and stock return and conclusion documented the predictive power of 
dividend yields in long horizon. 
 
Rytchkov (2007) has focused on the role of dividend growth instead of dividend yield in 
predicting stock returns. He finds some betterment in the predictability of expected return by 
directly allowing innovations in both the expected return and the expected dividend growth 
entering the return equation. Futhermore, there is a plethora of empirical works relating the 
stock return predictability to macroeconomic variables. Chen (1991) has found that a negative 
relation between expected excess returns and  recent growth of Gross National Product and  a 
positive relation between its future growth. In contrast to the findings of Fama and French 
(1988) and Campbell and Shiller (1988) regarding the predictive power of long moving 
average of earnings to future dividends, Hodrick (1992) has conducted the study using Monte 
Carlo experiments to identify the applicability of former author’s research findings  and 
concluded that vector-autoregressive method appeared to be the effective method for 
investigating long-horizon return predictability.  
 
A series of empirical studies have also put efforts into identifying the relationship between 
dividend payout and earnings growth. There is an empirical argument that high dividend 
payout is associated with weak future earnings growth, since dividends reduce funds for 
investments, however, as a result this argument seemed to be contradictory. Following the 
research in this particular area, Zhou and Ruland (2006)  have conducted a study based on a 
large sample of companies in 50 year time period. Their study aimed at examining the 
relationship bewteen dividend payout and future earnings growth. Ultimately, based on 
univariate and multivariate analysis, they found a strong positive association between current 
dividend payout and future earnings growth.   
 
Yogo (2006) has proposed a consumption-based explaination for the cross-sectional variation 
in expected returns and countrycyclical variation in the equity premium. Following the non-
separability assumption of utility  both for durable and non-durable consumption, he proposed 
that small stocks have higher durable consumption betas than big and growth stocks, the 
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equity primium is countrycyclical, and returns on small stocks and value stocks are more 
procyclical. De facto stock returns tend to be unexpectedly low (high) during stagnation 
(booms). A group of researchers  such as Bremer and Sweeney (1991), Harlow and Tinic 
(1988), Atkins and Dyl (1990) have provided empirical facts regarding predictable variation 
in stock returns following large price change events. It was argued that predictable variation 
in stock returns occurs when individuals deviate from the norm of rationality and the reversal 
patterns in stock returns attribute to the overreaction of investors to revelation of new 
information. By applying a market microstructure approach to examine bid-ask bounce on 
variations in stock returns, Park (1995) has found that systematic movements in closing 
transaction prices between the bid and ask prices cannot fully explain predictable variations in 
stock returns following large price changes.   
 
More recently, the attention has been focused on examining the role of stock market factors in 
stock returns by applying different volatility-based models. Pursuing them, Simlai (2008)  
investigated the  relationship between the common stock market risk factors and stock return 
variation by employing  the generalised autoregressive conditional heteroskedastic (GARCH) 
model. He has used methodology procedure suggested by Fama and French (1993) to 
construct mimicking excess returns and risk factors. Based on this analysis from 25 
constructed portfolios, he suggested that by allowing conditional heteroskedasticity in the 
model the explanatory power of the model has improved and added some estimation precision 
in the parameters. His findings are in line with Fama and French (1992a, 1993). Moreover, 
the views of Durack (2004) and Guo (2008) related the role of conditional volatility in risk-
return relationship is supported. Fu (2009) has employed an exponential GARCH model to 
estimate expected idiosyncratic volatility, and his empirical findings suggest a positive 
relation between his measure and future returns. 

Besides, the well-known worldwide scandals of big companies such as WorldCom, Enron 
(USA), Marconi (UK), Parlamat (Italy) and Royal Ahold (Netherlands) have attracted the 
attention of researchers into examining the the effect of corporate governance on the firm’s 
value and equity returns. Using US data Gompers (2003) has studied the impact of corporate 
governance on long-term equity returns, firm value and accounting-based performance 
indicators. The hypothesis of well-governed companies perform better than poorly governed 
has been supported based on empirical findings. Following Gompers et al. (2003), Rob, Nadja 
and Roger (2003) conducted their study in case of European companies. They constructed 
both well-governed and poorly governed portfolios and used Tobin’s q to measure the impact 
of corporate governance on firm’s valution. A conclusion derived from the study is that they 
found differences on the relationship between corporate governance and equity returns in 
various countries. They analyzed both UK and EMU market. For UK, no relationship was 
found between corporate governance and firm value. The implications were that UK market 
was at adjustment stage. However, for EMU market a stronger relationship was found 
between corporate governance and firm value.  

Predictable properties of time-series in daily closing price of stocks has found a space for 
research following the work of Campbell (1987),  Balvers et al. (1990) and Gil-Alana (2002). 
The research expanded into exploring daily patterns in daily closing stock prices, which helps 
forecaster to predict the price in the future. For example, Kato (1990a) has investigated the 
existance of daily patterns in stock returns and the results provided an evidence that daily 
patterns existed in Japanese stock market. The question of how monthly pattern in stock 
prices have predictable pattern was examined by Jarrett and Kyper (2005).  Apart from it, 
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Jarrett and Kyper (2006) has provided an empirical evidence on the existance of daily 
variation having predictivive power based on 50 firms listed on American Stock Exchange. 
Jarrett and Sun (2009) based on a large sample both from Hong Kong Stock Exhanges and 
Tokyo Stock Exchanges have suggested that time-series of closing prices are not random and 
forecaster has an opportunity to predict the future price. The results of their study 
substantiated former studies conducted in USA and other international markets.   

Hjalmarsson (2004) using over 20000 observations from 40 equity markets and including the 
dividend and earnings-price ratios, term spread and short interest rate and employing time-
series regression has tested the stock return predictability. His empirical findings suggest no 
consistent evidence for predictibility power of dividend and earnings-price ratios, however, he 
found the contribution of short-interest rate and the term spread to predicting stock returns 
only in short horizon.  

Guo and Savickas (2006) using daily stock files (spanning from 1962-2002) from CRSP 
(Center for Research in Security Prices) and employing the procedures suggested Goyal and 
Santa-Clara (2003) and Campbell et al. (2001) have found that aggregate stock market 
volatility and value-weighted idiosyncratic stock volatility have strong  forecasting power of 
excess stock market returns. The negative correlation of idiosyncratic stock volatility to future 
stock returns was documented by them and the conclusion drawn from the study is that 
idiosyncratic volatility has predictive power similar to other macroeconomic variables such 
consumption-wealth ratio of  Lettau and Ludvigson (2001). 

Not to mention, accentuation on labour as a significant part of total wealth has found an 
empirical discussion among the researchers. Lately, Santos and Veronesi (2006) by extending 
the standard consumption asset pricing model have looked into the role of labour income in 
the framework general equalibrium model. As a result of regressing aggregate market return 
on the labor income to consumption ratio, they found strong predictability power in longer 
horizon. The reasoning behind their empirical results is that the inclusion of both variables 
such as labor income to consumption-ratio and dividend-price ratio has produced statistically 
significant coefficients and adjusted 2R on predicting aggregate market return. 

 
2.2  Review of the theory 
 
Assuming no bubbles in the market, to price an asset financial valution models suggest 
discounting the future expected cash flows to appropriate risk-adjusted discount rates. Among 
them, the Discounted Cash Flow model is widely used in practice. However, the existance of 
shortage in the precison of model’s input variables is no exception. They assume constant 
hurdle rate, which does not really work in real life. For instance, considering the stock price 
represents a claim on future dividends, the proposed Gordon’s (1962) model is presented 
below: 

 �� = ∑∞���  ������	����
	� = ����
��                 (1) 
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where, ��  stands for stock price, ��  for dividends, r for discount rate and �  for constant 
growth of dividends. After a certain time period, when there is input for actual dividend 
growth rate, beyond that the model assumes constant dividend growth rate. The main 
assumptions of the model are: a stable dividend policy (constant retention ratio), and a stable 
return on equity.  If we assume ψ as a portion of retainted earnings, r  rate of return on all new 
investments, �� for investment at time t we can derive the expression for growth. To do that, 
we comlete this task in case of earnings: 

 �� = ���� + �����                                                                                                      (2) 

Eq.(2) states earnings at time � is equal to earnings  at � − 1 and rate of return, � on the 
investments in period � − 1. Assuming the ψ  to be constant, we can write the equation in the 
following way: 
 �� = ���� + ������ =  ����(1 + ��)                                                                          (3) 

After rearranging expression, we come up with growth in earnings, which is percentage 
change in earnings: � = ����������� = �������
	��������� =  ��                         (4) 

One implication from derivation is the growth in earnings is equal to growth in dividends. 
That is, �� = ��= ��. We can further extend this one-period model. The two-period growth 
model is an extension of one-period model with an assumption that a period of extraordinary 
growth  will continue for a certain number of years. Beyond the predefined certain number of 
years, the growth rate will be constant indefinitely. 
 �� = � ����� + ��(����)

(���)� + ��(����)�
(���)� + ��(����)�

(���)� + ⋯ + ��(����)	��
(���)	 � + �	

(���)	     (5) 

Using geometric progression, we simplify the Eq.(5) as follows: 
 

�� = ������
���� � 	

(����) 	+ 
�	

(���)	                       (6) 

The rationale for the assumption that growth rate is constant after some certain years lies in 
the reasoning that analyst in future point of time (5 years, 10 years) is not capable of 
differentiating firms based on growth rates. Current firms exhibiting high growth will not 
longer have high growth and small firms which are at the stage of development and starting 
growing will be viewed as high-growth firms of the future.   

2.3 Model selection and variable construction 
 
To start with, it is of great value for a reader to have an understanding of the process of 
model-building strategy. We refresh the process here in details. First of all, finding an 
appropriate model for time-series is counted to be nontrivial task. The highly well-known 
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approach suggested by Box and Jenkins (1976) is explained here. According to them, a model 
building strategy mainly consists of three major steps in the process. The first one is model 
specification, it is a process where a model builder or user selects a class of models for a 
given and observed time-series. In this step, it is usually computed different statistics, drawn 
scatter plots, and derived specific knowledge depending on which branch the data is coming 
from. The model chosen in this step is subject to further modification. The second step is 
model fitting, where we estimate the unknown parameters of  the model based on the given 
data, and choose the one which has a good fit. In econometrics, several methods are given 
such as least squares and maximum likelihood. Finally, the last step is model diagnostics. 
Here, we are concerned about how well the model fits the data, are all assumptions of the 
model well satisfied and so on. In case of there seem to be less deficiencies thereby one can 
use it for forecasting targets. 
 
In pursuing the process of empirical model selection, we have been mainly influnced by the 
principle of parsimony, that is our chosen models should require the smallest number of 
parameters that can adequately represent  time-series (Cryer and Chan (2010)).  
 
Following the early literature on dividends contribution on predicting stock returns similar to 
Fama and French (1998), Cambell (1991) we borrow the methodology from Kothari and 
Shanken and define the model as follows: 
 

ik
k

ki FGDDGaR ελλ +++= ∑
=

3

1
0                 (7) 

 
Where, R is continuously- compounded return on equal-weighted portfolio, a  is an intercept, 
DG is a continuously-compounded dividend growth for year t defined as �	 =
ln(D� D���⁄ �) and 	�� = �� ������⁄  for year kt + . Taking the natural log of dividends 
paid in year t and dividends paid in year t-1, both on one dollar investment in equal-weighted 
portfolio at the beginning of the year t.We assume that the companies pay dividends at end of 
the year by aggregating them for avoiding seasonal differences.  After including all 
constructed proxies the model takes the following form: 
 

ikkkkk
k

i PGIRNASPDFGDDGR ελλλλλα ++++++= +++
=
∑ 321

3

1
0              (8) 

 
Where, D/P is a dividend yield defined as the log of ratio of dividends paid in year t-1 to 
equal-weighted portfolio's price at the beginning of year t. We have included Productivity 
Growth Index in the model obtained from Statistics Sweden. Previous studies have 
documented the explanatory power industry performance measures, and it is expected that it 
can add to the explanatory power of the model. And RNAS is continously compounded return 
for NASDAQ Nordic 40 index included as a benchmark for equity market performance. A 
hallmark of the model can be attributed to its ability for allowing time-varying characteristics 
of future dividend growth rate in contrast to constant growth rate assumed in conventional 
Gordon’s growth model. There are many studies conducted in accounting literature in 
predicting stock return by focusing on returns-earnings and proxies for ex post cash flows 
measures. Kothari (1991) states that the abilty of ex post cash flow proxies to explain stock 
returns depends critically on the extent to which these proxies approximate the shocks to 
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expected cash flows in the return period.  One relevant argument for that may be the ability of 
the model to adjust the present value subject to variation in future dividend growth rates. The 
previous research has documented the limited explanatory power of realized cash flow 
measures coupled with evidences showing the regression coefficients be downward biased 
(Fama 1990). Therefore, the time-varying change property in future expectations about 
dividends assumed to be a good predictor of stock return variation. In addition, the US equity 
market is a major center for spreading news around the world, which effects many equity 
markets performance If the correlation among them is present. With a view measure the 
shocks arriving from US equity market to Sweden, NYSE composite index has been included 
in the model. 
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3. Methodology and data 
 

We employ an econometric approach in the study. To estimate the parameters of  empirical 
models, we intend to use regression analysis and time-series analysis tools. As a part of 
statistical inference drawing process, we make use of parametric and non parametric statistical 
tests for coefficients of models. The primary source of the data is NASDAQ OMX Nordic 
website and Thomson Reuters Datastream. The sample size is 36 big companies in the 
category of large listed in NASDAQ OMX Stockholm having at least 90% of monthly close 
stock prices for the period of 2000 to 2010. Companies selected for the sample are 
categorized into Large cap which their market capitalization should be 150 EUR mln or more 
and meeting certain requirements of stock exchange.  In addition to it, we can obtain 
additional data from homepages of statistical agencies. We apply practically the regression 
analysis in measuring the effect of explanatory factors on response variable. The generic form 
of multiple linear regression form is: 

εβββε +++=+= hhh xxxxxxfy .....),........,( 221121                  (9) 

Wherey is the dependent variable (explained), hxxx ,........, 21 are explanatory variables, 

hβββ .........., 21  parameters of the model to be estimated and ε is disturbance term. Extending 

to simple form of regression model, which is a special case of general multiple linear 
regression model, we write it as follows: 

iíi Xy εβ += ´  i=1,2,3…….n               (10) 

In this case β  is a column vector )1( ×k  and )..........( 2
´

kiiti xxxX += is )( kn× . In matrix 

form the regression model is presented: 
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As we defined earlier β  as a column vector )1( ×k  multiplying with )( kn×  of ´
iX gives us 

)1( ×n  consequently. In addition, the standard assumptions of the model are given below: 

 � �� | �	�,�	
, … . . �	�� = 0.   

Var ���|��=�
, for all i=1,……..n  

Cov ����	|�� = 0.  

ε| X ~ N [0, �
 I].  



12 
 

The violation of those assumption can make the least squares inefficient implying that it does 
not have a minimum variance, the spurious results of the output as a result of variance and 
standard errors underestimation on regression coefficients can be observed. Moreover, the 
constructed confidence intervals and application of significant tests can give nonsense results. 
(Chatterjee and Hadi 2006).   
 
We use Durban Watson statistics to check for the presence of serial correlation in residual 
terms. The value of the statisitics less than 2 reports the existance of serial autocorrelation. 

We reject the null hypothesis If d < dL and d > dU the hypothesis is not rejected. No 

conclusion is made on the basis of the value of d lieing between dL and dU . In case of the 

existance of the autocorrelation, the conventional of estimator of least squares variance 

�
(� ′�) 1−  is not longer appropriate because it is a biased estimator of 2σ . In other words, �
(� ′�) can lose its reliability as an estimator of the asymptotic covariance matrix of the least 
squares estimator. Moreover, Breusch-Godfrey Serial Correlation LM test is implemented. To 
overcome the heteroskedasticity, we employ Newey and West (1987) heteroskedasticity 
consistent covariance matrix. We use standard econometric procedures to examine the 
goodness of fit of the model. The coefficient of determination denoted �
  defines what 
proportion of variance of dependent varibale is explained by independent variables. It is 
defined as the squared correlation between the observed values of y and predictions made by 
regression. Besides, to test whether  the coefficient β of regression is significantly different 
from zero we formulate the following hypothesis: 
 
 H�: λ =0 

 H: λ ≠0 

By employing t = 
��
���

 (t ratio) has t  distribution  with (n-K) degrees of freedom. We reject 

null hypothesis at 95% confidence level. The null hypothesis is rejected when the t statistic is 
more than corresponding critical value. At the  end to test the significance of the fitted model 
we test the joint hypothesis of  whether all coefficients (excluding a constant term) are 
significantly zero: 
 
H�: λ �=λ 
=………= λ 	= 0 

H: At least of one coefficients ≠ 0 

Likewise, we conduct F-test and If F statistic ( [ ]
)/()1(

)1/(
,1

2

2

knR

KR
KnKF

−−

−
=−−  ) is larger 

than the critical value, correspondingly we reject the null hypothesis at 5% significance level. 
Ultimately , the fitted and estimated of the prosposed model can be used for forecasting 
purposes. To document the forecasting ability of the model, we look into standard measures 
used to evaluate ex post forecasts. One measure is RMSE (Root Mean Squared Error) and the 
second is MEA (Mean Absolute Error) . The lower those masures the better forecasting 
abilities of the fitted and estimated model is.  Moreover, ARCH test is implemented to check 
the presence of ARCH effects in residual terms. 
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4. Results and analysis 
 
The graph in Figure 1 depicts the time-series plot of calculated dividend-price ratios for 
constituents of equal-weighted portfolio (36 companies). The dividend-price ratio data was 
calculated as dividend paid at year t-1 divided into the closing price for equal-weighted 
portfolio at the beginning of the year t . The benchmark index NASDAQ NORDIC 40 
annually compounded return values coupled with annually compounded returns of equally-
weighted portfolio values lie almost in the same line implying the very close replicating index 
for equal-weighted portfolio. However, looking at time-series behavior of dividend-price 
ratios, one can observe the property of stationarity. Seemingly, no jumps are observed in the 
graph of dividend price ratio. In addition, the financial literature relates the variation in 
dividend-price ratio to fluctuations in investor’s forecasts of cash flow and expected returns. 
The higher the forecast cashflow, the higher price is paid for the stock. In contrast, the price 
for the stock is lower in case of investors demanding high cash flows thus the price being 
discounted on higher hurdle rate (Lacerda and Santa-Clara 2010). The effect of financial crisis 
is obvious in 2008 both annually compounded returns of equally-weighted portfolio and 
market return have fallen down followed by recovery in upcoming years. The average annual 
compounded return for the equal-weighted portfolio for the period 2000-2010 is 9,92%  with 
4,64%  standard deviation. The average dividend growth is 1,06%  calculated as 1 dollar 
investment accrued at equally-weighted portfolio following Fama and French methodology.  

 

Figure 1:  Time-series values for NASDAQ Nordic 40, log D/P and annually compounded 
return  
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Table 6 presents the correlation matrix between continuously-compounded return of equal-
weighted portfolio with corresponding proxies. R has only positive correlation with D/P and 
NASDAQ N40.  It has negative correlation with the rest of variables. If we examine the p-
values none of them is significantly different from zero. One possible explaination why  R has 
negative correlation with realized dividend and proxies for expected dividend growth is that 
firms incline to increase returns at the expense of cutting dividends to increase internal 
investments in profitable projects adding value to shareholder’s wealth. The rate of return 
earned on investments should exceed the cost of capital in order to increase the value of the 
firm. Since the study covers only big companies, dividend policy practices, business culture 
and  country-specific factors may differ from those studies mostly conducted in USA and 
found postive correlation instead. In esssence, the predictive ability of the dividend- and 
earnings-price ratios are sensitive to the sample period and the choice of frequency (annual to 
monthly) ( Hjalmarsson 2004). 
 
However, there is a positive correlation between FGD1 and FGD2 which is consistent with 
empirical results of Kothari and Shanken (1991). Dividend yield has been employed as proxy 
for expected returns in previous studies in explaining stock return, and in our case the result is 
similar with Fama and French (1988). One potential argument for reduced correlation 
between continously compounded return of equal - weighted portfolio and dividend yield is 
that D/P can be used as proxy for expected dividend growth which has ability of tracking 
time-varying property of expected returns. (Kothari and Shanken (1991)).  
 
The result of  Breusch-Godfrey Serial Correlation LM Test at Table 7. shows serial 
correlation in the residuals. One approach to account for serial correlation is including lag of 
variables in the equation. Before executing this task, firstly we regress simply annual return 
on explanatory variables in order to track effect of inclusion the variables in the model. Table 
1. present the results of regression, standard errors are given below the coefficient line. A 
coefficient value for realized dividend growth is positive followed by negative sign for 
cofficients of proxies of future expected dividends. �
 is 0.25, however, the 2R  is -0.24 . 
Later, we include dividend yield and the explanatory power of the model decreases to 2R -
0.31. After including PGI and market benchmark, the sign of the coefficient of GD became 
negative leaving with no positive sign in the rest coefficients. None of the cofficients is 
significantly different from zero at 0.05 before including  NYSE composite index whereas the 
results substantially change deliveing 2R 0.84 for aggregate stock return variation. The 
financial literature (Liu and Pan 1997) suggests that US equity market is a major spreader of 
news effecting security price internationally. Sweden has international trade relations with 
USA, which strengthens economic ties and equity market correlations.  US equity market has 
been used as proxy for global information by Brännäs and Soultanaeva (2011) to explore the 
effect of news in New York and Moscow on risks and return dynamics of Baltic indices. 
Besides, pricing assets based on  market rate of return has been practiced in financial 
literature. Assuming the swedish stocks react to information flow from US equity market 
NYSE composite index has been added in our model. The correlation test has been conducted 
between the OMX Stockholm 30 and NYSE composite index with a view to detect the 
strength of co-movements of two equity markets and showed positive correlation coefficient 
with 0.01 significance level. The objective is to examine to what extent US equity market 
contributes to explaining aggregate stock return. The coefficient of NYSE is significantly 
different from zero at 0.05. This implies US equity market has a substantial predictive power 
of explaining stock returns of Swedish companies. We observe the change in the sign of 
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coefficients for dividend growth and dividend yield, which is consistent with results of 
previous studies.  
 
We continue examining the statistical properties of variables. In time-series regression, if 
there is a unit root which means that they are not stationary, consequantly the results are 
spurious. (Greene 2008). To that end, we conduct unit root tests which tests results are given 
in Appendix. Based on t-values, we reject the null hypothesis of there is a unit root implying 
series are not stationary at 0.05 significance level.  
 
Table 1: Regression results for annual return on dividend growth rates, market 
benchmarks and dividend yiled. 
 
Row Intercept GD FGD1 FGD2 FGD3 D/P PGI N40 NYSE �
 �
 adjusted 

1 0.11 0.05 -0.36 -0.12 -0.19         0.25 -0.24 

0.02 0.17 0.05 0.15 0.14             

2 0.19 0.12 -0.45 -0.25 -0.37 -7.58       0.34 -0.31 

0.12 0.09 0.15 0.33 0.44 8.48           

3 0.15 -0.24 -0.53 -0.31 -0.25 -1.99 -0.87     0.48 -0.30 

0.10 0.52 0.22 0.38 0.26 7.26 0.90         

4 0.16 -0.21 -0.53 -0.30 -0.26 -2.36 -0.83 0.01   0.48 -0.74 

0.11 0.43 0.26 0.41 0.32 8.09 0.76 0.56       

5 -0.05 0.06 0.14 -0.09 0.15 2.11     1.25* 0. 93 0.84 

  0.04 0.06 0.13 0.10 0.15 2.46     0.17     
 
The dependent variable is R defined as is the continuously - compounded annual return on constructed equal-
weighted portfolio (36 big companies listed in NASDAQ OMX Stockholm) for the years t = 2000,…..,2010 
GD is the continuously - compounded dividend growth rate. The proxy is defined as the log of the ratio paid 
dividends in year t over the year t-1 both accruing to 1 dollar investment in equally-weighted portfolio at the start 
of year t. 
FGDk   is the continuously - compounded dividend growth during the period of t + k - 1 to t + k. Dividends are 

defined one dollar investment in equal-weighted portfolio at the start of year t. 
D/P  is defined as dividend paid at year t-1 divided into the closing price for equally-weighted portfolio at the 
beginning of the year. 
NASDAQ N40 is continuously- compounded annual return for NASDAQ NORDIC 40 index for the perirod 2000 
to 2010. 
NYSE is continuously - compounded annual return for NYSE Composite index for the perirod 2000 to 2010. 
PGI is productivity growth index obtained from Statistics Sweden.  
Standard errors are given below the coefficient values. 
 
We have employed New-West heteroskedasticity consistent covariance matrix and the 
regression  results are given in Table 2. Seemingly, the Durbin-Watson statistics indicates the 
value a bit higher than 2 and roughly we consider there is no serial correlation. The coefficient 
of  NYSE is higly significant at 0.01, FGD2  at 0.01, GD at 0.5 and FGD3 at 0.05 . FGD1 has 
a positive coefficient implying its ability to explain the aggregate stock return variation, 
however, it is not statistically significant. The resutls are consistent with previous findings 
suggesting that realized dividend growth explain the variation of stock returns. In other 
words, proxies constructed to reflect changes in the expectation of future dividends can 
explain the aggregate stock return variation. In the early literature, Merton (1987) has 
emphasized the importance of dividends to possess a valuable information about the expected 
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earnings thus contributing to effect stock price positively.  Besides, dividend yield has also 
exlanatory power with statistically significant coefficient at 0.05 consistent with previous 
findings. 
 
The value of  Akaike info criterion, RME and MAE are lower than the previous models, so 
we can choose this model as a practical tool for prediction purposes.  The ARCH test has  
been conducted to test the presence of autoregressive conditional heteroskedasticty in 
residuals and consequently the test showed the absence of ARCH effect. 
 
Table 2: Regression of returns on dividend growth, dividend yield and return of NYSE 
composite index 

Dependent Variable: R   
Method: Least Squares   
Date: 05/28/11   Time: 13:38   
Sample (adjusted): 2001 2010   
Included observations: 10 after adjustments  
Newey-West HAC Standard Errors & Covariance (lag truncation=2) 

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C -0.053683 0.008501 -6.314967 0.0080 

GD 0.058541 0.018370 3.186836 0.0498 
FGD1(-1) 0.037716 0.017029 2.214793 0.1136 
FGD2(-1) 0.137624 0.021515 6.396514 0.0077 

FGD3 0.104551 0.018808 5.558979 0.0115 
DP(-1) 2.306693 0.644523 3.578917 0.0373 
NYSE 1.293555 0.009966 129.7904 0.0000 

     
     R-squared 0.998650     Mean dependent var 0.098386 

Adjusted R-squared 0.995951     S.D. dependent var 0.047771 
S.E. of regression 0.003040     Akaike info criterion -8.558135 
Sum squared resid 2.77E-05     Schwarz criterion -8.346325 
Log likelihood 49.79067     F-statistic 369.9886 
Durbin-Watson stat 2.168001     Prob(F-statistic) 0.000217 

     
     

 

4.1 Cross sectional-analysis  

We have constructed 6 equal-weighted return ranked portfolios out of 36 big companies. All 
stocks were ranked on the basis of their performance and assigned to 6 portfolios consisting 
each of equal number 6 stocks. Portfolio 1 consists of the worst-performance stocks and 
Portfolio 6 consists of best-performance stocks.  As we  noted before, one motivation for 
further expanding our analysis is to see how proxies like dividend yield and market 
benchmarks explain cross-sectionally portfolio returns. We use average of coefficients 
roughly considering them cross-sectional. Firstly, let’s consider the market model time-series 
regression with risk premium, for 6 equal-weighted return ranked portfolios, p=1,…….6: 
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prfmppp RRaR εβ +−+= )(                                        ( 12) 

where, 

pR - portfolio return in excess of risk-free rate . 

pa - portfolio’s intercept  and pβ -portfolio’s beta-sensitivity of portfolio’s return to market 

fluctuations. 

mR - return on the market portfolio in excess of risk-free rate determined as equal-weighted 

portfolio consisting of 36 large stocks listed in NASDAQ OMX Stockholm. 
 
Running the time-series regression of market model eq. (12), we have obtained betas for 
return ranked portfolios coupled with descriptive data also provided in the Table 3.There is a 
variation in betas conditional on market performance. Portfolio 6 consists of best performance 
stocks which has the highest beta value 1,7 and on the other hand Portfolio 1 consists of 
worst-performance stocks with beta value 0,89. The highest mean return 12,65% comes to 
portfolio 6 and the lowest mean return delivered by worst-performance stocks (Portfolio 1). 
The portfolio’s risk is a function of returns whereas standard deviation is 8,23% for winners 
and lowest 4,14% for Portfolio 1. Looking at the third moment data, we document highest 
kurtosis and skewness for worst-performance stocks. 
 
We estimate several cross-sectional regressions in the period of  t=2000,…..2010; for proxies 
to be included in the model are dividend yield, productivity growth index, return on market 
indices of OMX Stockholm 30 and NYSE composite index. The models to be estimated are 
given below: 

 

pppp PGIDPaR ελλ +++= 10               (13) 

pppp OMXSDPaR ελλ +++= 10               (14) 

pppp NYSEDPaR ελλ +++= 10                 (15) 

ppppp PGINYSEDPaR ελλλ ++++= 210           (16) 

where: 

D/P  is defined as dividend paid at year t-1 divided into the closing price for corresponding  
equal-weighted portfolio at the beginning of the year. 
PGI is productivity growth index obtained from Statistics Sweden. 
OMXS  is OMX Stockholm 30 index continuously - compounded return for  t=2000,….2010. 
NYSE  is NYSE composite index continuously - compouned return for t=2000,….2010. 
 
Obviously, we have excluded the dividend growth rates (realized and proxies accounting for 
future dividend growth rate) in all models. One of the main reasons of excluding it is that 
dividend yield is a noisy estimate of expected return because of capturing both the effect of 
expected return and dividend growth (Fama and French 1988).  
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Table 3: Descriptive statistics for 6 equal-weighted return ranked portfolios 

 

The results of cross-sectional regressions are presented in Table 4. We have included 
dividend yield as a proxy for expected return and productivity growth index to examine their 
contributions in explaining portfolio returns cross-sectionally. However, the results show that 
there is no almost relationship between those proxies and portfolio returns in chosen time 
horizon. After excluding PGI and including OMX Stockholm 30 return, the results have 
completely changed with almost 2R 0.88 variation of response variable accounting for market 
return and dividend yield. The coefficient for dividend yield appears to be negative in this 
case due to collinearity between two variables.  The market return of NYSE composite index 
with dividend  yield has devlivered 2R 0.81, in which case the coefficient of dividend yield is 
positive. The fact is that US equity market plays role for predicting stock returns in Sweden. 
The result has slightly changed after including PGI. The implication of findings is that 
dividend yield proxying for expected return has accounting for very less portion of explaining 
cross-sectional portfolio returns. And the explanatory power of the model has increased after 
including market return. 

 

 

 

 

 

 

 

Portfolio 1 2 3 4 5 6 

Beta 0,89    0,83     0,99      0,97    0,93     1,7 
Mean 0,0935 0,1000 0,1026 0,1086 0,1118 0,1265 
Standard Error 0,0125 0,0121 0,0141 0,0139 0,0131 0,0248 
Median 0,0872 0,0906 0,1082 0,1046 0,1041 0,1212 
Standard Deviation 0,0414 0,0402 0,0468 0,0461 0,0434 0,0823 
Sample Variance 0,0017 0,0016 0,0022 0,0021 0,0019 0,0068 
Kurtosis 6,2568 3,6171 2,1385 4,3827 5,3605 4,0201 
Skewness 2,2170 1,7892 1,0076 1,6223 1,9800 1,6214 
Range 0,1576 0,1392 0,1732 0,1803 0,1684 0,3113 
Minimum 0,0487 0,0618 0,0381 0,0460 0,0584 0,0236 
Maximum 0,2062 0,2010 0,2113 0,2262 0,2268 0,3348 
Sum 1,0283 1,1004 1,1286 1,1949 1,2294 1,3916 
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Table 4: Estimated coefficients for annual cross-sectional regressions of return-ranked 
portfolios on dividend yield, productivity growth i ndex and market returns; 2000-2010. 

Coefficient Average Stan.error             

      
 
Panel A: 

   
      

  
        

  
a  0.1901 0.1915 

      
  

0λ  0.0224 0.0602 
      

  

1λ  0.0580 0.5762 
      

  
2R  0.23 

      
  

      
 

            
      Panel B: 

   
      

  
        

  
a  -0.0065 0.0637 

      
  

0λ  -0.0030 0.0197 
      

  

1λ  1.0892 0.1300 
      

  
2R  0.88 

      
  

  
  

 

     
  

      Panel C: 
   

      
  

        
  

a  0.0249 0.0664 
      

  

0λ  0.0058 0.0201 
      

  
 1λ  1.1409 0.1819 

      
  

2R  0.81 
      

  
  

 

     
  

         Panel D: 
    

    
  

        
  

a  0.0102 0.0771 
      

  

0λ  0.0035 0.0229 
      

  

1λ  1.0436 0.2313 
      

  

2λ  0.0370 0.2993 
      

  
2R  0.8 

      
  

                    
6 equal-weighted portfolios from return ranked stocks of  36  large companies from NASDAQ OMX Stockholm 
are constructed. Portfolio 1 consists of the worst-performance stocks and Portfolio 6 consists of  best-
performance stocks. Both coefficients and standard errors are given in average terms.The coefficient of 
determination is given in adjusted values. The regression model variables are provide below:   
R is continuously - compounded equal-weighted return on portfolio p in year t. 
D/P  is defined as dividend paid at year t-1 divided into the closing price for corresponding  equally-weighted 
portfolio at the beginning of the year t. 
PGI  is productivity growth index obtained from Statistics Sweden. 
OMXS  is OMX Stockholm 30 index continuously - compounded return for  t=2000,….2010. 
NYSE  is NYSE composite index continuously - compouned return for t=2000,….2010. 

pppp PGIDPaR ελλ +++= 10

pppp OMXSDPaR ελλ +++= 10

pppp NYSEDPaR ελλ +++= 10

ppppp PGINYSEDPaR ελλλ ++++= 210
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5. Conclusion 
 
The main purpose of the study was to examine to what extent proxies accounting for future 
expected dividends can explain the aggregate stock return variation. One motivation to 
conduct this study was to explore whether time-varying property of expected future dividends 
can be used as a dispensible tool for forecasting stock returns. Furthermore, following the 
empirical facts of previous financial literature, the explanatory power of dividend yields has 
been examined as it has been employed as proxy for expected return and delivered substantial 
forecasting power Fama (1988). In essence, we have attempted to investigate the explanatory 
power of constructed proxies accounting for both  aggregate stock return variation and cross-
sectional variation of portfolio returns. The frequency of data was monthly closing stock 
prices chosen due to decreasing the effect of serial correlation in conditional mean of assets. 
De facto the choice of frequency of data has effected the results of our findings.  
 
To fulfill the objective of the study, firstly we have constructed equal-weighted portfolio 
consisting of 36 large companies listed in NASDAQ OMX Stockholm  for the period 2000 to 
2010. We employed the methodology of Fama and French (1988) for calculating dividends 
and of Kothari and Shanken for choosing the empirical model adopted from Campbell 
(1991).The analysis of this study can be extended in several directions. First, the proxies 
constructed for expected future dividends have appeared to have statistically positive 
coefficients in explaning aggregate stock return variation. Besides, the explanatory power of 
realized dividend growth was positive and significant at 0.05 consistent with previous 
empirical studies, which supports the hypothesis of dividend’s forecasting power of return 
variation due to chanelling signal to public about firm’s profitability. The implications of this 
particular findings suggest the possibility of accounting for those proxies in forecasting 
models. As stated earlier, any changes in future cash flow (both expected return and 
dividends) should be reflected in changes of present value of an asset if market rationality 
hypothesis holds assuming no bubbles. The special emphasize has been placed particularly on 
big companies, since they constitute the large proportion of equity markets and have 
significant influence on the directions of equity index. Needless to say their interdependence 
with other international equity markets. Estimating the role of factors accounting for 
international linkages in equity markets delivers a good analytical tool for pricing domestic 
securities. To that end, we have explored the role of US equity market in explaining aggregate 
stock return in case of Sweden. Economic interdependence in terms of international trade can 
be reflected in linkages of financial integration implying the information flow one market can 
easily be reflected in security prices if capital markets are efficient. 
 
Hjalmarsson (2004) has made conclusion that there is no consistent evidence that the dividend 
yield (or earnings ratio) has predictive power for  returns of OECD countries. The inclusion of 
dividend yield in predicitive regression has been motivated by Campbell and Shiller (1988a, 
1988b) and Fama and French (1988), as we mentioned they documented the significant 
predictive power of this variable for stock return. Our findings do not support his findings and 
the proposed predictive power of model is superior with combination of other financial 
variables. Second, the predictive power of dividend yield is positive and significant at 0.05 
consistent with latest study in Malaysia by Chin and Hong (2008). They have investigated the 
explanatory power of financial variables such as dividend and earnings-price ratios and 
capital gain for predicting stock returns. Their findings suggest the dividend yield’s and 
capital gain’s coefficient  is statistically significant in predicting future stock returns. Despite 
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there is a difference in the degree of economic and financial development and level of 
integration to global equity markets in two countries, a stylized fact is that accounting for 
those proxies no matter, in which economic environment agents exist can provide a suitable 
analytical tool for understanding the variation of stock returns. Dividends have been proved to 
be a managed series of cash flow sending signal about profitability of the company to 
investors since the financial resources are adequate designed for business projects and earning 
the profit.  
 
Third, we attibute the success of  approaching the problem to the fact that the study has 
documented empirically the relevance of inputs in time-series models accounting for time-
varying property of future expected dividends, the role of market rate of return  and 
explanatory power of dividend yields.  
 
In addition to that, in cross-sectional part of the study, the average  cross-sectional variation 
of return ranked portfolio returns  were explained by variables such as dividend yield, market 
return and PGI. In this part, we have included only those proxies to see wether they contribute 
to cross-sectional variation of portfolio returns and based on time-series regression output, the 
evarage variation of portfolio’s cross-sectional return  was 2R 0.83 which is very good result. 
To sum up, it is of great importance for private and institutional investors to understand the 
predictive power of constructed proxies (financial variables) for forecasting stock returns. The 
implications of findings, particularly in Sweden can provide a flexible analytical tool for risk 
management, portfolio diversification and management, model-building practices, policy 
makers and corporate managers accounting for maximizing shareholder’s wealth by means of 
value-based management practices. Though the scholary debate concerning the stock return 
predictability continues in the future due to controversaries in empirical findings, accounting 
for cross-country specific economic news coupled with sound portfolio management practices 
help asset management industry.  
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6. Recommendation for further research 
 
For further studying the importance of stock return predictability, we suggest to extend the 
time period for longer horizon and increase the sample size by including a greater number of 
stocks in the portfolio with a view to get a clear picture of their contributions in total stock 
return variations. The space for expanding the research scope into accounting for country 
specific factors such as corporate governance style, economic development and degree of 
integration to global equity markets and employing different econometric approach seem to 
be relevant. Besides, the importance and linkage of macroeconomic variables have been 
stressed in financial literature signifying their fluctuations can hint about the future directions 
of stock return variation. Inclusion of those factors into econometric models can enhance the 
predictive power of the model delivering the output by accounting for movements of 
macroeconomic variables. In fact, the assumption of market efficiency in the practical 
implications of empirical studies in this area is possibly very crucial, so tests on market 
efficiency should be conducted before exploring aforementioned research question and be 
incorporated in the analysis strengthening the reliability of research findings.  
 
The question of instability in stock return predictability models  has been emphasized 
showing strong in-sample predictibility results and weak out-samlpe stock return predictibility 
results (Bradley and Allan (2006)). There is a need for taking into account for structural 
breaks of stock returns in sample period to provide better  inputs in models. Expanding the 
research specifically in this field may be helpful. 
 
Econometric problems  existing in predictive regressions for stock return predictability have 
been revisited by many researhers (Hodrick (1992), Stambaugh (1999), Sarkissian and Simin 
(2003)).  As a matter of fact, it depends on the standing assumption of the modeller, for 
example, by including some industrial measure in predictive regressions, we can exclude 
some other variables due to the fact that measure already captures the forecasting capability of 
the excluded variable. Since we did not put so much effort into solving those issues like 
overlapping variables, measurement errors etc., due to limited time for study, in the future by 
overcoming those issues, once can get an efficient, unbiased and consistent estimates of 
model parameters thus increasing their practical applicability in life. 
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Appendices 
 
Table 5 : Descriptive statistics for constructed proxies and financial variables 
 
Variable             N  N*      Mean   SE Mean     StDev  Variance  CoefVar 
Annualized returns  11   0    0,0992    0,0136    0,0451    0,0020    45,54 
GD                  11   0    0,0106    0,0130    0,0430    0,0018   403,92 
FGD1                11   0    0,0143    0,0181    0,0601    0,0036   420,95 
FGD2                11   0    0,0125    0,0152    0,0505    0,0026   402,94 
FGD3                11   0    0,0093    0,0135    0,0447    0,0020   480,31 
D/P                 11   0  0,010769  0,000728  0,002415  0,000006    22,43 
NASDAQ N40          11   0    0,0804    0,0193    0,0639    0,0041    79,40 
PGI                 11   0   0,01782   0,00954   0,03163   0,00100   177,45 

 
Variable             Minimum        Q1    Median        Q3   Maximum  Skewness 
Annualized returns    0,0466    0,0711    0,0946    0,1068    0,2206      2,10 
GD                   -0,0273   -0,0235   -0,0035    0,0410    0,1043      1,36 
FGD1                 -0,0480   -0,0270    0,0000    0,0306    0,1739      2,04 
FGD2                 -0,0515   -0,0122    0,0000    0,0217    0,1494      2,14 
FGD3                 -0,0443   -0,0126    0,0000    0,0219    0,1260      1,84 
D/P                 0,006858  0,009123  0,010435  0,012041  0,015498      0,33 
NASDAQ N40            0,0000    0,0387    0,0901    0,0977    0,2342      1,18 
PGI                 -0,03200  -0,00797   0,03443   0,04467   0,05129     -0,47 
 
Variable            Kurtosis 
Annualized returns      5,86 
GD                      0,96 
FGD1                    5,32 
FGD2                    6,23 
FGD3                    4,96 
D/P                     0,33 
NASDAQ N40              2,98 
PGI_1                  -1,55 

 
Figure 2: Timeseries plot for annual returns of NYSE composite and OMX Stockholm 
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Table 6: Correlation matrix of return, dividend gro wth rates, PGI, return of NASDAQ 
Nordic 40 and dividend yield 

                          R                GD              FGD1 
GD                          -0,129 
                             0,706 
 
FGD1                        -0,440             0,482 
                             0,175             0,133 
 
FGD2                        -0,244            -0,199             0,207 
                             0,470             0,557             0,541 
 
FGD3                        -0,100            -0,134            -0,223 
                             0,770             0,695             0,510 
 
D/P                          0,026             0,182            -0,171 
                             0,939             0,592             0,615 
 
NASDAQ N40                   0,818            -0,007            -0,232 

                             0,002*             0,984             0,492 
 
PGI                         -0,052            -0,555            -0,588 

                             0,878             0,076**           0,057** 

 
 
                             FGD2              FGD3               D/P 
FGD3                         0,134 
                             0,693 
 
D/P                         -0,508            -0,439 
                             0,111             0,177 
 
NASDAQ N40                  -0,102             0,002            -0,101 
                             0,766             0,995             0,768 
 
PGI                         -0,267             0,084             0,383 
                             0,428             0,807             0,245 
 
 
                        NASDAQ N40 
PGI                         -0,092 
                             0,788 
 
 
R is the continuously - compounded annual return on constructed equal-weighted portfolio (36 big companies 
listed in NASDAQ OMX Stockholm) for the years t = 2000,…..,2010 
GD is the continuously -compounded dividend growth rate. The proxy is defined as the log of the ratio paid 
dividends in year t over the year t-1 both accruing to 1 dollar investment in equal-weighted portfolio at the start 
of year t. 
FGDk   is the continuously - compounded dividend growth during the period of t + k - 1 to t + k. Dividends are 

defined one dollar investment in equally-weighted portfolio at the start of year t. 
D/P  is defined as dividend paid at year t-1 divided into the closing price for equal-weighted portfolio at the 
beginning of the year. 
NASDAQ N40 is continuously -compounded annual return for NASDAQ NORDIC 40 index for the perirod 2000 
to 2010. 
PGI is productivity growth index obtained from Swedish Central Statistical Bureu.  
p-values are gived under the coefficients.  
*significant at 0.05 
**significant at 0.1 
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 Table 8:Augmented Dickey –Fuller Unit Root Test results 

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     ANN(-1) -2.122904 1.007657 -2.106773 0.0890 

GD(-1) -1.649757 0.539851 -3.055950 0.0282 
FGD1(-1) -1.634579 0.541393 -3.019209 0.0294 
FGD2(-1) -0.941714 0.376295 -2.502593 0.0408 
FGD3(-1) -1.435828 0.527599 -2.721441 0.0417 

DP(-1) -0.999365 0.340759 -2.932763 0.0325 
PGI(-1) -0.733880 0.369880 -1.984103 0.0877 

 
The critical value at 5% level is  - 4,107833. 
 
 

Table 7: Breusch-Godfrey Serial Correlation LM Test  
     
     F-statistic 2.617026     Probability 0.247125 

Obs*R-squared 6.235028     Probability 0.012525 
     
          

Test Equation:   
Dependent Variable: RESID   
Method: Least Squares   
Date: 05/15/11   Time: 00:42   
Presample missing value lagged residuals set to zero. 

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C -0.136370 0.140260 -0.972270 0.4335 

GD -1.582162 1.256669 -1.259013 0.3351 
FGD1 -0.192787 0.357118 -0.539840 0.6434 
FGD2 -0.188243 0.405329 -0.464420 0.6880 
FGD3 -0.715192 0.651611 -1.097575 0.3869 

DP 20.13250 17.72104 1.136078 0.3737 
NASDAQN40 -0.343307 0.285875 -1.200898 0.3527 

PGI -2.347432 1.879395 -1.249036 0.3380 
RESID(-1) -4.311204 2.664984 -1.617722 0.2471 

     
     R-squared 0.566821     Mean dependent var -5.05E-18 

Adjusted R-squared -1.165897     S.D. dependent var 0.032621 
S.E. of regression 0.048008     Akaike info criterion -3.303297 
Sum squared resid 0.004609     Schwarz criterion -2.977746 
Log likelihood 27.16813     F-statistic 0.327128 
Durbin-Watson stat 1.972885     Prob(F-statistic) 0.896776 
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Table 9: Cross-sectional regression  outputs for 6 return-ranked portfolios 

   
Panel A: 

 

 

      # Intercept Std.error 0λ  Std.error 1λ  Std.error 2R     2R  
1 0,3899 0,2235 0,0637 0,0483 0,1265 0,4613 0,1870 0 
2 0,3777 0,3867 0,0910 0,1274 -0,1248 0,4362 6,5000 0 
3 0,1577 0,1303 0,0223 0,0507 0,0281 0,5357 13,6000 0 
4 0,1436 0,1465 0,0109 0,0492 -0,2013 0,5487 1,8000 0 
5 0,0740 0,0961 -0,0166 0,0390 0,0006 0,5733 11,4000 0 
6 -0,0020 0,1657 -0,0370 0,0468 0,5190 0,9022 7,2000 1 
  0,1901 0,1915 0,0224 0,0602 0,0580 0,5762 6,7812 0 

 
Panel B: 

 

# Intercept Std.error    0λ  Std.error     1λ  Std.error      2R          2R  
1 0,0245 0,0698 0,0036 0,0140 0,9038 0,0963 93,2000 92 
2 -0,1234 0,1680 -0,0461 0,0538 0,8859 0,1332 85,5000 82 
3 0,0135 0,0245 0,0041 0,0091 1,0481 0,0692 96,7000 96 
4 0,0685 0,0490 0,0186 0,0168 0,9887 0,1357 86,9000 84 
5 0,0421 0,0246 0,0096 0,0109 0,9666 0,1160 90,0000 88 
6 -0,0640 0,0464 -0,0079 0,0135 1,7423 0,2297 88,4000 86 
  -0,0065 0,0637 -0,0030 0,0197 1,0892 0,1300 90,1167 88 

Panel C:  

# Intercept Std.error   0λ  Std.error   1λ  Std.error 2R          2R  
1 0,2124 0,0691 0,0447 0,0143 0,9202 0,1109 91,5000 89 
2 0,0527 0,1080 0,0165 0,0349 0,9883 0,0972 93,2000 92 
3 0,0197 0,0437 0,0113 0,0161 1,1277 0,1380 89,6000 87 
4 -0,0106 0,0683 -0,0056 0,0220 1,0476 0,1995 77,5000 72 
5 -0,0154 0,0336 -0,0122 0,0132 1,0075 0,1576 84,1000 80 
6 -0,1093 0,0754 -0,0196 0,0202 1,7541 0,3882 73,2000 67 
  0,0249 0,0664 0,0058 0,0201 1,1409 0,1819 84,8500 81 

 
Panel D:  

# Intercept Std.error 0λ  Std.error 1λ  Std.error 2λ  Std.error 2R  2R      
1 0,0857 0,0991 0,0173 0,0211 0,3287 0,3724 0,5966 0,3616 94 91 
2 0,0682 0,0985 0,0208 0,0318 0,9944 0,0883 -0,1757 0,1068 95 93 
3 0,0217 0,0489 0,0119 0,0178 1,1285 0,1475 -0,0256 0,1872 90 85 
4 0,0161 0,0748 0,0024 0,0238 1,0533 0,2015 -0,2440 0,2651 80 71 
5 0,0000 0,0421 -0,0063 0,0165 1,0188 0,1646 -0,1577 0,2422 85 79 
6 -0,1305 0,0992 -0,0254 0,0268 1,7378 0,4136 0,2282 0,6327 74 62 
  0,0102 0,0771 0,0035 0,0229 1,0436 0,2313 0,0370 0,2993 86 80 

 
 

 

pppp PGIDPaR ελλ +++= 10

pppp OMXSDPaR ελλ +++= 10

pppp NYSEDPaR ελλ +++= 10

ppppp PGINYSEDPaR ελλλ ++++= 210
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Table 10: List of companies included in equal-weighted portfolio 

 

# List of companies Currency Exchange Size Sector 
1 Autoliv Inc. SDB SEK STO LARGE Consumer Discretionary 

2 Electrolux, AB ser. A SEK STO LARGE Consumer Discretionary 

3 Modern Times Group MTG AB ser. A SEK STO LARGE Consumer Discretionary 

4 Axfood AB SEK STO LARGE Consumer Staples 

5 Swedish Match AB SEK STO LARGE Consumer Staples 

6 Alliance Oil Company Ltd. SDB SEK STO LARGE Energy 

7 Lundin Petroleum AB SEK STO LARGE Energy 

8 Castellum AB SEK STO LARGE Financials 

9 Fabege AB SEK STO LARGE Financials 

10 Hufvudstaden AB ser. A SEK STO LARGE Financials 

11 Industrivärden, AB ser. A SEK STO LARGE Financials 

12 Investor AB ser. A SEK STO LARGE Financials 

13 Kinnevik, Investment AB ser. A SEK STO LARGE Financials 

14 Nordea Bank AB SEK STO LARGE Financials 

15 Skandinaviska Enskilda Banken ser. A SEK STO LARGE Financials 

16 Swedbank AB ser A SEK STO LARGE Financials 

17 Svenska Handelsbanken ser. A SEK STO LARGE Financials 

18 AstraZeneca PLC SEK STO LARGE Health Care 

19 Getinge AB  SEK STO LARGE Health Care 

20 Meda AB ser. A SEK STO LARGE Health Care 

21 ABB Ltd SEK STO LARGE Industrials 

22 Atlas Copco AB ser. A SEK STO LARGE Industrials 

23 NCC AB ser. A SEK STO LARGE Industrials 

24 Sandvik AB SEK STO LARGE Industrials 

25 SCANIA AB ser. A SEK STO LARGE Industrials 

26 SKF, AB ser. A SEK STO LARGE Industrials 

27 Volvo, AB ser. A SEK STO LARGE Industrials 

28 Ericsson, Telefonab. L M ser. A SEK STO LARGE Information Technology 

29 Tieto Oyj SEK STO LARGE Information Technology 

30 Boliden AB SEK STO LARGE Materials 

31 Holmen AB ser. A SEK STO LARGE Materials 

32 SSAB AB ser. A SEK STO LARGE Materials 

33 Stora Enso Oyj ser. A SEK STO LARGE Materials 

34 Svenska Cellulosa AB SCA ser. A SEK STO LARGE Materials 

35 
Tele2 AB ser. A SEK STO LARGE 

Telecommunication 
Services 

36 
TeliaSonera AB SEK STO LARGE 

Telecommunication 
Services 
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Table 11:  ARCH test results 
 
ARCH Test:    
     
     
F-statistic 0.106063 Probability 0.754191 
Obs*R-squared 0.134331 Probability 0.713983 
     
     
     
Test Equation:   
Dependent Variable: RESID^2   
Method: Least Squares   
Date: 05/28/11   Time: 13:49   
Sample (adjusted): 2002 2010   
Included observations: 9 after adjustments  
Newey-West HAC Standard Errors & Covariance (lag truncation=2) 
     
     
Variable Coefficient Std. Error t-Statistic Prob. 
     
     
C 2.53E-06 1.87E-06 1.349503 0.2192 
RESID^2(-1) -0.110089 0.234246 -0.469971 0.6527 
     
     
R-squared 0.014926 Mean dependent var 2.19E-06 
Adjusted R-squared -0.125799 S.D. dependent var 3.46E-06 
S.E. of regression 3.68E-06 Akaike info criterion -21.99643 
Sum squared resid 9.46E-11 Schwarz criterion -21.95260 
Log likelihood 100.9839 F-statistic 0.106063 
Durbin-Watson stat 2.045951 Prob(F-statistic) 0.754191 
     

      
 
Table 12: Model solution output 
 
R = -0.05368342728 + 0.05854134408*GD + 0.03771558858*FGD1(-1) + 0.1376240962*FGD2(-1) + 
0.1045514832*FGD3 + 2.306692707*DP(-1) + 1.293554617*NYSE 
Model: 1 
Sample (adjusted): 2001 2010  
Solve Options: 
Dynamic-Stochastic Simulation 
Solver: Gauss-Seidel 
Max iterations = 5000, Convergence = 1e-008 
Requested repetitions = 1000, Allow up to 2 percent failures 
Solution does not account for coefficient uncertainty in linked equations 
Track endogenous: mean, standard deviation 
Calculating Innovation Covariance Matrix 
Matrix scaled to equation specified variances 
Scenario: Baseline 
Solve begin 13:42:04 
Repetitions 1-200: successful 13:42:04 
Repetitions 201-400: successful 13:42:04 
Repetitions 401-600: successful 13:42:04 
Repetitions 601-800: successful 13:42:04 
Repetitions 801-1000: successful 13:42:04 
1000 successful repetitions,  0 failure(s) 


