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Abstract 

According to the Efficient Market Hypothesis (EMH), consistent alpha generation is not            
possible. The EMH states that the current asset pricing contains all available information and that               
consistent risk-adjusted excess return generation is not possible by, for example, buying            
undervalued stock. This cornerstone of modern finance suggests that stocks always trade at fair              
value, making it impossible for stock-picking experts and fundamental value analysts to beat the              
market in the long run.  

However, by using market anomalies, investors have been beating the market for decades             
now (Basu, 1975; Fama and French, 1992, 1998; Jagadesh and Titman, 1993; Lakonishok,             
Schleifer and Vishny, 1994). In this thesis, instead of using investors’ subjective forecasts, I              
intend to use the Black-Litterman model with (active) views, which are systematically            
constructed by using Value and Momentum factors in order to analyze risk-return characteristics             
of such portfolios. Furthermore, I will investigate if this combination of the Black-Litterman             
(BL) model and the two market anomalies, i.e. Momentum factor and Value factor, can tilt the                
market portfolio in such a way so that it overperforms the European STOXX600 market portfolio               
returns benchmark. This approach, if successful, would result in: 

 
1. Systematic active view generation for the BL model without the need for a subjective              

input from an investor. 
 

2. Constructing portfolios that yield higher risk-adjusted returns relative to the market           
portfolio. 

 



 
Hypothesis and Research Questions 
 
Hypothesis 1 : Factor views can be used in BL portfolio optimization to tilt BL portfolios                
towards pronounced factor portfolios which inherit the factor-return characteristics of the view. 
 
Hypothesis 2 : The higher the confidence in the factor views the stronger the factor               
characteristics of the resulting BL portfolios. 
 
Hypothesis 3 : Combined factor views offer diversification benefits. 
 
Research Question : Is it possible to outperform the European market by just using publicly               
available information contrary to the efficient market theory developed in the 1970s? 
 
 
 

Research Methodology  
 

This paper relies on a quantitative approach where financial time series data is used for               
evaluating the performance and behaviour of portfolios constructed using market anomalies in            
combination with the BL framework. The outcomes of the quantitative analysis are used to draw               
conclusions about the model and the parameters applied in construction of the portfolios.  
 

To be able to answer the research question and to accept or reject the hypothesis, it is                 
necessary to apply the appropriate research methodologies. Portfolio optimization in finance is a             
quantitative process of selecting assets in such a way to maximize the expected return and               
minimise the financial risk. According to [5], quantitative finance and risk management research             
requires finance theories, finance policies, and methodology.  

 
The BL framework builds on top of the Markowitz Portfolio Theory in finance             

Markowitz (1952). Another prominent theory in finance, the Capital Asset Pricing Model            
(CAPM) (Sharpe, 1964; Lintner, 1965), is used in this work to evaluate the ability of the                
proposed method to yield the additional returns and to measure the riskiness of the same               
approach compared with the market. 
 

The authors of [5] classify mathematics and statistics as alternative methodologies used            
in quantitative finance and risk management research. Variance has a central role in statistics and               
probability theory and it is used as a measure of dispersion of portfolio returns throughout this                



paper. The Sharpe ratio [7], as a mathematical methodology in quantitative finance and risk              
management according to [5] is used to evaluate the performance of the portfolios relative to the                
risk-free rate of returns after adjusting for it’s risks. Another mathematical methodology , the              
Information ratio (IR), is used as a measure to evaluate the active returns in proportion to                
variability of proposed strategies relative to the market benchmark. This measure is similar to the               
Sharpe ratio, with the difference that the Sharpe ratio uses risk-free rate as a benchmark and the                 
IR uses risky index, such as market portfolio, as a benchmark.  
 

Hypothesis proofs will be done with CAPM-Alpha, Sharpe ratio, Information ratio and 
historical backtesting by using success criteria defined below. 

The Black-Litterman portfolio optimization model has been extensively covered and used over            
decades, as well as Value and Momentum factor investing strategies. However, empirical            
research of the two-method combination has never been performed on the STOXX 600 sector              
indexes.  

The starting point for a literature review and as a primary source of information were the                
classical references on momentum and value anomalies by Jegadeesh and Titman (1993) and             
Fama and French (1992), the journal paper where the Black-Litterman model was first published              
Black and Litterman (1991), the theoretical framework consisting of established current theories            
about active portfolio management by Grinhold and Khan (2000) and a primer on factor              
investing by Ang (2014). All further resources and references are retrieved from highly popular              
and reliable sources of academic research and information such as JSTOR and Google Scholar              
by using the major search keywords extracted from the primary sources of literature and based               
on the research question. 

 
 

Success Criteria 
 

The most important metric in answering the research question will be the Information             
ratio (IR). This metric is useful in determining the performance of the portfolios relative to the                
benchmark in terms of volatility and return. Generally, a higher IR indicates higher returns in               
excess of the benchmark. Grinold and Kahn (2000) state that an IR of 0.5 is “good ”, 0.7 is “very                    
good”, and 1 and above is “exceptional”.  
 

The CAPM Alpha is used to describe the strategies ability to outperform the market              
benchmark.  



In other words, it is a measure of abnormal returns of a portfolio or a security over the theoretical                   
expected returns. It can also be viewed as the excess return over the market.  
 

The Sharpe ratio metric describes the return of a particular strategy relative to its risks. If                
a particular portfolio setup has a higher Sharpe ratio compared to the benchmark, means that this                
strategy is either less volatile (less risky) or delivers higher returns for the same amount of risk. 
 

 
 

Data and Sector Indices Reconstruction 
 

My research design applies the BL portfolio optimization model to sector equities defined             
by the STOXX Europe 600 Index universe (SXXP). As of February, 2019, this index represented               
large, mid and small capitalization companies across 17 countries of the European region:             
Austria, Belgium, Denmark, Finland, France, Germany, Ireland, Italy, Luxembourg, the          
Netherlands, Norway, Poland, Portugal, Spain, Sweden, Switzerland and the United Kingdom.           
The number of components in this index is fixed to 600. The assets in the STOXX 600 Index are                   
grouped by similar business spheres into ten different sectors listed in the Table below. 

 
 

Sector Name Symbol 

Oil & Gas SXEP 

Basic Materials SXBSCP 

Industrials SXIDUGR 

Consumer Goods S3000P 

Health Care SXDP 

Consumer Services S5000R 

Telecommunications SXKP 

Utilities SX6P 

Financials SXFINP 

Technology SX8P 

 
Table: European STOXX 600 Sector Indices 

 
 



The data set in this research consists of weekly returns (including dividends) in a 30-year period                
between the 3. September, 1989 and 8. February, 2019, totaling to 1571 weekly observations.              
The source of data is Thomson Reuters Datastream, which can be classified as a high quality                
data source. The total data collection consists of six data frames (matrices), each containing a               
part of the information necessary to compute the indices, benchmark and factors. 

 
The STOXX Europe 600 Index was first introduced in 1998 and the data for index               

reconstruction is available starting September, 3, 1999. However, the first 260 weeks of data, or               
five years, will be used to estimate the input parameters for the BL model. The backtesting was                 
conducted from September, 2004 to February, 2019. The total 752 weekly samples in the period               
of over 13 years are sufficient for this kind of research design.  
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