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Abstract 
 
This thesis investigates the effects of state ownership on share prices and volatilities during the global 

financial crisis of 2007-2009. Previous research has found that state ownership of publicly listed firms 

has negatively affected firms’ share prices, as governments are expected to use their ownership stake 

to reach sociopolitical goals that are not profit maximizing. However, some more recent studies suggest 

that state ownership might be beneficial during a recession or crisis. This thesis hypothesize that 

investor sentiment drove share prices up for state-owned firms during the crisis, as this ownership 

represents some degree of financial security.  

 

The hypotheses are investigated through a cross-sectional and a time-series analysis. The buy-and-hold 

share price returns and their correlations with ownership variables are compared to a pre-crisis and a 

post-crisis period, to establish whether the effect is contingent upon the crisis or expected to be 

constant. In addition, CAPM, three-, four- and five-factor analyses of a portfolio of state-owned firms 

are conducted using daily returns and compared to a portfolio of peers. This is to estimate volatilities 

and to determine whether there are any significant excess returns. 

 

The results show that the buy-and-hold returns for the state-owned firms during the crisis are 

significantly higher compared to their peers. This also holds when controlling for other types of 

blockholders and firm characteristics. The buy-and-hold returns for the pre- and post-crisis periods are 

no different from or significantly lower than the returns of the peers, supporting previous literature. 

Hence, it seems that state ownership does have a positive effect on share price returns during the global 

financial crisis, but not immediately before or after.  

 

Moreover, state-owned firms are found to have lower volatility than their peers and the market proxy, 

both in normal and crisis times. The excess daily returns of the state-owned firms are significant and 

negative relative to the market during the crisis, while they are significant and positive before and after 

the crisis. This finding is in contrast with the results found when using the buy-and-hold returns. 

However, the excess returns are very close to zero. Further, the regression of daily returns does not 

take into account any ownership or firm-specific variables. Thus, there might be other characteristics of 

the government-owned companies that are driving these results.  
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1. Introduction  
 

1.1 Context and motivation 

Throughout our financial education, the study of business cycles and fluctuations has been the focus of 

many different courses. Historical data is often used as a foundation to predict the future, and to study 

economic changes both on a micro and macro level. In the last 50 years or so, the economy has become 

increasingly global, underlining the codependence that exists between virtually all countries on earth. 

Studying for a master’s degree within finance has underlined our understanding of the importance of 

the global economy and how the stock market, however unpredictable, can and will affect not just 

countries’ economy, but inevitably each corporation’s and family’s economy.  

 

The world has faced several financial crises, and due to the recent globalization, the effect of these can 

be devastating for all economies. The global financial crisis that started in 2007 has been argued to be 

the most severe economic disaster since the Great Depression in the 1930s. The implications of this 

crisis led to historically low interest rates, especially on home mortgages, but also on savings accounts, 

treasury bonds and other investment grade state bonds. The stock market has had significant growth 

since the low point in March 2009. The Dow Jones index, for instance, has had an average yearly growth 

of about 25 percent, which corresponds to a total return of more than 210 percent from 2009 until 

2017 (LaMonica, 2017). Low interest rates mean investors look to place more of their money in the 

stock market, where expected returns are higher. However, with increased returns follows increased 

volatility. 

 

The economic principle of Rational Choice Theory states that all shareholders are rational actors and 

thus should hold a portfolio of all risky assets available to them. Only this portfolio has the optimal 

tradeoff of risk and return, called the Efficient Frontier (Berk & DeMarzo, 2017, p. 408). However, 

empirical research has shown that portfolios that are not on the efficient frontier can yield higher 

returns. Thus, there seems to be a dissonance between theory and empirical results, which has led to 

the development of the Arbitrage Pricing Theory and factor models.  

 

Behavioral finance attempts to explain some of the deviations from Rational Choice Theory by saying 

that all actors will not be rational. Instead, they will be somewhat controlled by sentiment, and hence 

will behave in a way that is inefficient. Stock prices are determined at the equilibrium of supply and 

demand which, in accordance to this theory, requires that actors in the market behave rationally for 
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financial assets to be priced correctly. Irrational actors, in addition to not fitting into traditional 

economic theory, reduce the efficiency of a rational financial market.  

 

One result of the global financial crisis of 2007-2009, was that many states had to purchase parts of the 

stock or completely nationalize numerous companies. These state bailouts were an attempt to stabilize 

and turn the falling economy around. By intervening in the stock market in this fashion, the governments 

were able to save workplaces and ensure future value creation. A large amount of these government 

funds were directed towards financial institutions. This is because if banks begin to default on their 

loans, the financial market will quickly begin to spiral, leading to severe ripple effects for the entire 

economy.  

 

In Scandinavia and other Western countries such as France and Canada, government ownership in 

corporations have been relatively normal, even before the financial crisis. Historically, after the world 

wars in the times of communism and the wave of socialism, state ownership was the norm in many 

countries (Blanding, 2012). Research regarding the profitability of government-owned companies is 

extensive, both with respect to complete and partly state ownership. There seems to be a majority 

consensus stating that government ownership is negative for a company’s profitability, because the 

ownership stake will be used to promote political agendas that might negatively affect economic goals.  

 

This thesis focuses on the effect of government ownership during times of distress. The inspiration for 

the topic was twofold. First, after seeing large government bailouts during the global financial crisis, the 

role of the government as a “stabilizer” in the market was easily perceived. Second, the oil price crisis 

of 2014 showed the massive impact and importance the oil price has on the off-shore exposed 

economies. In Norway, the largest producer of oil and gas is owned 67 percent by the government.  It 

can be assumed that investors were less worried about the value of their shares in this company 

compared to other off-shore heavy stocks, because of the financial support that follows state 

ownership. It is unlikely that the Norwegian government will allow too severe financial distress in the 

oil sector as it historically has represented 15 percent of the nation’s GDP (Norwegian Petroleum 

Directorate, 2017).  

 

The reasoning above has led our hypotheses in regard to state ownership and the effect on share prices. 

The economic role of the government during times of financial distress is a disputed theme and there 

are differing opinions as to how far the state’s involvement should go. Simon Wong wrote an article in 
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2009, for McKinsey & Company, arguing why state ownership might actually be good for companies 

after the global financial crisis. His reasoning was that in the times after the crisis, the state owners 

would be more focused on profit maximization to stimulate economic growth, rather than on achieving 

socio-political goals.  

 

Supporting Wong’s beliefs, many governments have published policies for their corporate ownership 

stakes. In “Statens Ejerskabspolitik” (The state’s ownership policy) from 2015, the Danish state revealed 

that they would set a required rate of return for their corporate investments equal to what a private 

investor in the same situation would expect to get (p. 30). Similarly, the Swedish state published in 2017 

that the primary goal of their corporate ownership was value creation (Mål för bolag med statligt 

ägande, 2017, p. 1). Other governments, such as the Norwegian, French, Italian and Canadian, have 

published similar official shareholder policies. This signals that many governments are shifting their 

focus regarding financial investment activities to value creation and profit maximization and are using 

other means to achieve political goals.  

 

1.2 Research method  

This thesis is written from a positivistic philosophic viewpoint. This applies to ontology, epistemology 

and methodology and implies that we view reality as objective. Hence, we are able to observe and 

describe reality from an objective point of view. Further, it entails that we expect others’ impression of 

reality to be objectively equal to ours (Tsang, 2017, p.  4). The research method for the analysis is 

deductive, which means that we base our hypotheses on observed theories and prior research. The 

hypotheses are finally rejected or accepted based on a test of historical observations.  

 

Our research strategy is a survey study, where we try to sample a representative proportion of the 

population in an attempt to establish causation between the variables. We use historical cross-sectional 

and time-series data from pre-specified time periods. Moreover, we collect both primary and secondary 

data. Primary data includes stock prices and accounting numbers, while secondary data includes 

ownership variables and Fama-French factors. The use of secondary data can be problematic as the data 

might be shaped by the primary researcher’s views and objectives. However, we find the secondary 

data reliable. The data collected from the Orbis database is expected to be correct and is used by many 

other researchers. The factors retrieved from Kenneth French’s website are created for researchers to 

use when conducting three-, four-, and five-factor model analyses, and thus we believe it has been 

processed in a way which does not confound our analysis.  
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1.3 Problem statement 

In general, we wish to investigate the following:   

 

Does state ownership in publicly listed companies have a positive and stabilizing effect on share 

prices during times of distress? 

 

This does not specify what is meant by state ownership or times of distress. Above, it is argued that 

after the global financial crisis, governments have been perceived to act more like traditional investors 

with regard to the goal of profit maximization. However, these theories emerged as a result of the 

increased government shareholding due to bailouts during the crisis. As such, there is little literature 

known to the authors regarding the effect of state ownership when a company is facing financial 

distress. Whether there was a change in the role of a state as shareholder after the global financial crisis, 

or if this only became a topic due to the increased share ownership of states, is uncertain and to our 

knowledge not researched previously. 

 

To be able to research the above question, a specific distress-period has to be determined. The 2007-

2009 global financial crisis and the 2014 oil price crisis are both mentioned above, and in addition the 

2008-2011 Icelandic financial crisis comes to mind. However, for reasons specified below, the focus of 

this thesis is the 2007-2009 global financial crisis.  

 

Based on the main idea stated above, and earlier research presented in the literature review in section 

2, the research hypotheses are specified into the following:  

 

H1:  Firms with a state agency as a blockholder had higher stock returns than their peers during the 

global financial crisis, in contrast to before and after.  

 

H2:  State ownership had a stabilizing effect on the volatility of share price returns during the global 

financial crisis.  

 

The hypotheses will be discussed and answered during this thesis based on the analysis of a self-created 

sample of firms with state block ownership and their peers. We will also make predictions of what we 

expect to find based on previous research. However, to enable us to answer the hypothesis in dept, the 

following research questions are designed to investigate the topic thoroughly.  
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• Did the state-owned companies have higher stock returns than their peers during the global 

financial crisis?  

• Did state-owned companies have lower stock returns than their peers in non-crisis times? 

• Was there a difference in the effect of state ownership on stock returns after the crisis 

relative to before the crisis?  

• Did the presence of state block ownership lead to less volatility in share prices during the 

global financial crisis?  

 

The focus of this thesis is on the effect of state ownership on stock prices and their movements. This is 

in contrast to most previous research on government ownership, as these have investigated 

performance measured by accounting figures and/or non-economic performance measures. This thesis 

contributes to existing literature in several ways. First, the firms in our sample are from other geographic 

areas than what has, to our knowledge, been studied in relation to corporate governance, financial 

crisis, and firm performance previously. However, more interestingly, our thesis investigates whether 

specific types of ownership had individual effects on share returns, and whether these were different 

in the time before, during, and after the financial crisis. Moreover, we investigate how the volatility of 

firms with state owners were impacted by the crisis, which we have found no earlier research on.   

 

1.4 Assumptions and delimitations 

The focus of this thesis is the 2007-2009 global financial crisis. There are several reasons why this crisis 

is chosen instead of other recent crises. First, the Icelandic crisis, although severe, is too geographically 

narrow to allow for generalizable results. Second, the 2014 oil price crash has led to a lot of speculation 

regarding the future of the natural gas sector, which might affect share prices more than any ownership 

structure. Third, the OPEC cartel’s price power in the oil and gas industry makes traditional economic 

theory less applicable, because it goes against the basic principle free trade. Finally, the global financial 

crisis affected virtually the entire world and therefore the available data is vast and allows for random 

sampling of firms. By using the global financial crisis as our time period, we are also able to investigate 

whether there seems to be any immediate difference in the role of the state as a shareholder after the 

crisis. This is interesting because of the expectations regarding the change in states’ behavior as an 

investor.  
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During the global financial crisis, government block holdings increased. As a result of this, companies 

that were partly nationalized during the financial crisis had a very obvious positive effect of this 

government intervention. However, these firms are not going to be investigated in this thesis. This is 

because what we are interested in is the effect of government ownership during the crisis, and therefore 

these firms would confound the regression results. Further, to analyze state ownership during the crisis, 

we need to have a reference period to compare to. For this, we have chosen to include a pre- and post-

crisis period, in which the state ownership need to be present. Hence, we have limited the research to 

include only companies in which the state blockholder has been present for the entire researched 

period.  

 

We exclusively use publicly listed firms for the analyses. This is because the hypotheses are based on 

investor sentiment. The idea is that investors believe that governments would increase their funding of 

these firms if they face significant financial distress. Therefore, investors will be less inclined to sell these 

shares when the stock market becomes more uncertain. Thus, the firms in the analyses need to be 

available to all investors. 

 

All financial companies have been excluded from the analysis. The crisis was a result of several 

deficiencies in the financial sector, which led to several large government bailouts within this industry. 

This inevitably affected all other industries because the whole economy “depends on a well-oiled 

financial sector for it to function well” (Bodie & Kane, 2011, p. 22). However, the financial sector was 

hit particularly hard, and certain financial institutions received financial support from different states. 

Because the financial system is closely intertwined through lending and borrowing between each other, 

excluding only companies who received direct support would not eliminate the effect of the bailout. 

Thus, we found it necessary to exclude the entire sector.  

 

The International Monetary Fund’s “Advanced Economies”-list is used to limit the geographic affiliations 

of the firms in our sample1. This list was chosen because these countries all fulfill certain criteria 

regarding GDP growth, market efficiency and global trade. Using this list will reduce the probability that 

the companies in our sample are subject to any severely limiting rules or regulations from their 

government when it comes international trade. Focusing on countries with a lot of global trade, we can 

limit the national effects of the crisis, as the crisis hit certain countries harder than others. However, as 

                                                        
1 See list in appendix 1.  
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these things cannot be completely controlled or eliminated, the sample has a wide spread regarding 

the individual companies’ geographic location.  

 

We define a blockholder as an owner holding at least five percent of the outstanding shares. This is in 

line with previous literature (Boss et al. 2013, p. 252) and is typically what is required to be reported 

(Security Exchange Act, 1934). Previous literature has often focused on firms that are owned 100 

percent by a state, these are usually referred to as “State-Owned Enterprises” or SOEs. Publicly listed 

companies with a state shareholder is often termed a “Mixed Enterprise” or ME. As the firms in our 

sample are all publicly listed and have many shareholders, and what we want to investigate is the effect 

of state ownership, we refer to all of these firms as state-owned and make no further distinction. 

Moreover, we use the terms state-owned and government-owned interchangeably.  

 

Finally, although much corporate governance research looks at how the dispersion of shareholders’ 

control rights and cash flow rights may impact decision-making and firm performance, this will not be 

investigated in this thesis. This is because we expect the movements in share prices to be more based 

on financial behavioral theory, rather than on corporate management and control. Our hypotheses are 

developed from the view of an investor, and therefore the analysis focuses less on the internal 

organization of the firms, and more on what is observable from the outside.  

 

1.5 Structure of the thesis 

The structure of the rest of the thesis is illustrated in figure 1.1 below. Section 2 is the literature review.  

Here we present relevant theories and published research that is within our area of investigation. This 

is later used as a background for making an educated guess as to what the findings of our analysis will 

be and evaluate the possible implications of the included and excluded variables.  

 

Section 3 presents the methodology applied in the thesis. The necessary data is presented, along with 

the theoretical models that will be applied to test the hypotheses and answer the research questions. 

The regression equations are presented, with an explanation of the meaning of the different variables 

and the expected direction of their regression loadings. In short, the hypotheses and research questions 

are formulated into statistical relationships, and we describe how best to test these.  

 

In section 4, we present the data collection and its characteristics. The selection criteria are presented 

and elaborated on further to enable other researchers to duplicate our work. In addition, summary 
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statistics are included to allow the reader to get a better understanding of the distributions of our 

different dependent and independent variables. Statistical tests are conducted to ensure all OLS 

assumptions are satisfied and that the findings are generalizable and proper to draw inferences from.  

 

Following the data collection, in section 5, is the results from our analysis. The focus is on presenting 

the significance and direction of the regression coefficients, in addition to elaborating on what they 

mean in regard to our hypothesis and research questions.  

 

Any possible mistakes, misinterpretations, misspecifications or other errors or causes of errors are 

further discussed in the discussion part in section 6. We go in depth concerning the findings, the process 

applied to find them, and the appropriateness of this process. This section is concluded with a 

recommendation to further research within our area, focusing on the most probable uncertainties in 

this analysis.  

 

Finally, in section 7, we conclude our analysis.  

 

 
Figure 1.1: Structure of the thesis. 
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2. Literature review 

 

The focus of this thesis is the effect of government ownership on stock prices during the global financial 

crisis of 2007 – 2009. As stated introductory, the hypothesis is based on investor sentiment, in 

particular, the belief that a state with strong interests in a firm will rather provide financial support than 

let it go bankrupt. Similarly, a shareholder holding shares in a company in which a state is a blockholder, 

might be less inclined to sell those shares in times when the stock market in general is experiencing 

decline. Although the subject of government ownership is a much studied one, the previous research 

we have found focuses on accounting performance measures such as return on assets and return on 

equity, but to a lesser degree on share returns. A few other studies have done similar analysis comparing 

cumulative returns for state-owned vs non-state-owned companies. Although some studies have looked 

at the performance of government-owned firms at both “normal” times and during times of distress, to 

our knowledge earlier studies have not looked at the volatility of these firms during times of distress.  

 

In this section we will present the theoretical and empirical background for our thesis. This includes 

established theories and published research. The aim is to present the theories upon which our 

hypothesis was formed, and to provide an extensive basis for discussing our findings.  

 

2.1 Theoretical review 

Certain fundamental theories are the basis for many of the more established “truths” we deal with every 

day. In the analysis, some models will be applied to test the hypothesis and to answer the research 

questions. However, before applying these models, the theoretical background needs to be presented 

and explained. In this section, we explain the underlying theories surrounding these models. In section 

3, the models themselves will be represented and their applicability discussed.  

 

2.1.1 The Efficient Market Hypothesis  

The efficient market hypothesis, in a nutshell, says that the observed prices of financial assets reflect all 

available information about the individual assets. Thus, it is not possible to outperform the market by 

trading specific stocks at different times (Berk & DeMarzo, 2017, p. 333). This means that all securities 

will be fairly priced, and the underlying argument is that any arbitrage opportunities will be eliminated 

by fierce competition between investors.  
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Efficient markets are divided into three sub-categories describing the different levels of market 

efficiency. The first, and most basic, is the weak form of market efficiency. This type indicates that 

market prices reflect the information that is contained in the record of past prices. In practice, this 

means that all information found in historical prices, is also reflected in the current market prices. The 

second type of market efficiency is called semi-strong market efficiency. This type indicates that, in 

addition to historical prices, market prices also reflect all public information. For instance, a firm’s share 

price would immediately adjust to a quarterly earnings report, or a new stock issue. The moment 

information is revealed, the market will be efficient enough to capture this and prices change to include 

this new information. Finally, the last type of market efficiency is strong market efficiency. Here, prices 

reflect all information. This includes “secret” and insider-information, in addition to macroeconomic 

factors that could affect the market.  

 

There seems to be a consensus that strong market efficiency is not likely to be true (Burton, Burton & 

Shah, 2013, p. 8). Contrary, it is commonly assumed that weak market efficiency is true. This is the form 

that is simplest to test, as it only states that prices reflect all historical price information. The semi-

strong market efficiency is the type that is mostly discussed, as it is more difficult to test, and numerous 

tests have given differing results. If the semi-strong version of the EMH holds, then investors using public 

information should not be able to yield better returns than the market. On average, investors do not 

beat the market. However, there are some investors or institutions who consistently outperform the 

market, and these are one of the greatest arguments against the semi-strong EMH.  

 

Another argument against the EMH is that there seems to be some trends in stocks that cannot be 

random, such as momentum trading and mean reversion (Bodie & Kane, 2011, p. 358). Momentum is a 

concept describing the situation that once a stock price starts to increase, it will continue to increase. 

Similarly, when stock prices start to fall, they continue in the same direction. This trend often applies, 

at least in the short term. Mean reversion refers to the trend in stock prices to move back to a long-

term average, after either going up or down short term. When analyzing momentum long term, stocks 

that have been increasing tend to show negative serial correlations, meaning they start to decline again. 

This is in line with the concept of mean reversion. Hypotheses surrounding this explain the phenomenon 

by saying that the market overreacts to relevant news, leading to momentum in the shorter term. Then, 

correction for the overreaction leads to poorer performance.   
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2.1.2 Behavioral finance 

Underlying for essentially all classical financial and economic theory is the Rational Choice Theory. It 

states that all individuals always make rational, sound and logical decisions. These decisions are the 

choices that maximizes benefit or utility, resulting in the greatest satisfaction for the individual. Hence, 

all individuals will carefully consider different options before deciding which is the best. This does not 

only apply to choices with monetary consequences. If an individual is faced with two choices, both with 

the same financial value, the individual will choose the one that maximizes his or her utility (Burton, 

Burton & Shah, 2013, p. 81).  

 

However, behavioral finance researches the implications of individuals not acting rationally. Individuals 

can have limited information, make mistakes, reasoning errors or let themselves be ruled by emotions. 

The impact on the financial markets of investors’ attitude towards certain securities, is called investor 

sentiment (The Economist, 2005). Baker and Wurgler (2007) found proof that investor sentiment indeed 

affects the stock market and individual asset prices. Behavioral economists have long criticized the 

Rational Choice Theory and theories based on it, such as the Efficient Market Hypothesis. From a 

behavioral economic perspective, the EMH will not hold, because for it to hold, actors in the market 

must be rational. As some investors act without full or on faulty information, these noise traders would 

drive stocks to be mispriced. Behavioral finance attempts to analyze how human behavior deviates from 

the traditional ways individual choices are modelled. It attempts to discover how such choices are made 

in real-world settings (Burton, Burton & Shah, 2012, p. 92).  

 

In response to critique from behavioral economists, it has been argued that the EMH does not require 

all investors to be rational, just that some are. These investors, or arbitrageurs, will be prepared to take 

advantage of any mispricing in the market, and thus keep the markets efficient (Gilliers et. al., 2013, p. 

591). Even if this is true, there are reasons why there might still be mispricing.  For example, the firm-

specific risk of an arbitrage opportunity might be too high for an investor to risk acting, if the volume is 

big enough or the transaction costs are too high. There is no definitive answer in the EMH discussion. 

However, even though it may be a little unrealistic in its strictest assumptions, it remains a well-

established theory and is still important for practitioners.  

  

2.1.3 Corporate governance 

Corporate governance refers to the way firms are directed and controlled. It contains theories about 

the role of all actors, from shareholders to the general assembly, to the board of directors, to the 
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management (Hillier et. al., 2013, p. 14). It includes how different owners affect the firm and how 

different incentives to all insiders can optimize firm performance. There are many theories within the 

umbrella of corporate governance, but only the relevant theories for this thesis will be elaborated 

below. In addition, the theoretical views on the role of state authorities as a shareholder will be 

presented.  

 

2.1.3.1 Agency Theory   

 

“The directors of companies, being managers of other people’s money, cannot be expected to 

watch over it with the same vigilance with which they watch their own” 

Adam Smith, The Wealth of Nations (1776) 

 

The quote above summarizes the agency problem of corporate governance. In its simplest form, it states 

that when the manager of the wealth is not the owner of the wealth, the agency dilemma appears. The 

agency theory recognizes the governance relationship between the principal and the agent as a contract 

between these two (Tricker, 2012, p. 60). The general assumption of agency theory is that directors try 

to maximize their own personal benefit, while shareholders always want to maximize profit. The most 

common principal-agent relationship is that of shareholders and the company managers, but also 

between majority and minority investors, and between shareholders and stakeholders.  

 

The agency theory is the most common theory in research exploring the links between corporate 

governance and performance. The assumption that shareholders’ objective is always profit 

maximization, has however been argued to be incorrect in some cases (Thomsen & Conyon, 2012, p. 

124-125). This is because certain shareholders might have other goals than strictly economic ones, 

which is relevant for this thesis because state ownership is often argued to promote more socio-political 

goals.   

 

2.1.3.4 Property Rights Theory 

Ownership can be recognized as a set of rights concerning an asset. These include the right to use the 

asset, the right to take profits from the asset, the right to sell or dissolve the asset and the rights to 

decide who can use the asset (Thomsen & Conyon, 2012, p. 122). When viewing firms as this asset, the 

property rights theory states that all non-human assets of the firms belongs to the owners of the firm. 

These owners have the residual rights to these assets, meaning that owners can do anything they like 
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with these assets, as long as it is not inconsistent with a prior contract, custom or law (Hart, 1989, p. 

10). Much empirical research on owners’ impact on firm performance focuses on property rights theory 

and how the owners use these residual rights. Yasar, Paul and Ward (2011) found that the legal 

protection of property rights was an important determinant for firm performance. They found that firm’ 

gross profits and competitiveness was positively associated with the protection of shareholders’ 

property rights. For firms with state blockholders, the negative association often found between state 

ownership and profitability might be attributed to the remaining shareholders’ weaker property rights. 

If the state is the controlling owner, other shareholders will have poorer ability to use their ownership 

rights to maximize profit, given weak legal protection. 

 

2.1.3.5 Governments as shareholders  

Government ownership is not a new way of ownership. Particularly in former socialist countries, this 

used to be quite common. In more recent years the trend has been to privatize firms, but this trend was 

somewhat reversed during the global financial crisis. This is because due to the sudden and serious 

financial distress faced by many banks and other businesses, the different states chose to bail many of 

these companies out (Thomsen & Conyon, p. 8-11). Many firms were fully or partly nationalized. This 

global bailout has by many been considered a case of moral hazard (Tricker, 2012, p. 20). Questions 

have been raised regarding the signal effect of these government bailouts. If companies know that the 

state might bail them out, will this encourage them to take on excessive risks in the future?  

  

State authorities are an owner identity that is argued to have non-profit maximizing behavior as they 

will often have other objectives than maximizing share value. As a result of this non-profit maximizing 

behavior, governments are usually assumed to be low performers in terms of conventional performance 

measures. However, as governments are usually relatively wealthy, government-owned firms seem to 

have a relative advantage when it comes to credit, liquidity and cost of capital (Thomsen & Conyon, 

2012, p. 127-128, 53).   

 

Evidence of a relationship between good corporate governance and firm performance comes from the 

behavioral study of institutional investors. Institutional investors are prepared to pay a premium for 

companies they believe to have low risk due to well-functioning corporate governance (Thomsen & 

Conyon, 2012, p. 63). If investors believe that governments will bail out companies in bad times, 

investing in these companies might reduce their risk exposure in uncertain times with generally high 

volatility. This might suggest a relatively higher performance in these companies in times of distress.  
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2.2 Empirical research review  

The effect of corporate governance and ownership structure on firm performance has been subject to 

extensive research, especially the last 30 years. However, much of this research is focused on inside 

owners, because according to agency theory, managers should have some degree of ownership to be 

incentivized to maximize profit. Recall from above that in agency theory, the manager wishes to 

maximize their own utility. Hence, by giving managers some degree of ownership, her utility will be 

closely related to the firm’s profit.  

 

In this thesis, however, the interest is not the actions of management or how these relate to firm profit. 

We investigate the signal effect of state ownership on stock prices during the global financial crisis, not 

how internal factors might affect profitability. However, in order to draw any inferences from the 

analysis, we need to make sure our results are not driven by other factors that we have not considered. 

Thus, the purpose of this empirical research review is to present research that formed the basis for 

developing our hypotheses. In addition, this section is used to identify factors that have been found to 

affect firm value in previous research.  

 

Our definition of a blockholder is a shareholder with at least a 5 percent ownership stake, but in some 

research the threshold is set higher. In addition, the definitions for, for example, blockholder identity 

might be somewhat different in the presented research, but the nuances are found not to be of 

importance in this review.  

 

2.2.1 Effects of specific blockholders 

The identity of firms’ blockholders has been subject to research previously. Blockholders are typically 

classified as family, corporate and institutional among others. Family blockholders often refers to a 

founding family, although in theory it includes all families who share a block ownership in a firm. 

Corporate ownership is stockholdings by another company, either as a subsidiary or “mother company”, 

but also as an investor looking to place money. Further, institutional blockholders are often specified to 

financial institutions, such as investment firms, funds, insurance companies and so forth. There are 

several reasons why ownership has been subject to such extensive research. Primarily it is that if an 

entity owns a block of firm shares, they typically have some amount of control, and as such can affect 

the firm’s profitability and progress.  
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Researchers investigating family ownership include Anderson and Reeb (2003) who find that family 

ownership represents 18 percent of the equity in the S&P 500, and that firms with family ownership 

perform significantly better than non-family firms. However, Pedersen and Thomsen (2003) find no 

significant effect of family blockholders on a sample of large European firms. Further, Maury (2005) find 

that, in a sample of Western European firms, family ownership improves firm performance only when 

the family holds at least one executive position in the firm. Thus, it is clear that the evidence is 

ambiguous and subject to discussion.  

 

Pedersen and Thomsen (2003) have researched five main types of blockholders and found that their 

effects on firm value are different depending on their identity. They find that ownership concentration 

has a positive effect on firm value when the largest owner is a financial institution or another 

corporation. Individuals as blockholders show no significance. Moreover, they also find that if the largest 

blockholder is a government, the effect is negative.  On the contrary, Chaganti and Damanpour (1992) 

found no significance of ownership structure on total stock returns. However, they did find that 

institutional blockholders were related to lower debt-equity ratios and higher returns on equity.   

 

Ownership structure also concerns how the dispersion of control is among the owners. Laeven and 

Levine (2008) research ownership structure and control- and cash flow rights. They found that if the 

controlling owner(s) have high control rights but low cash flow rights, this is negatively related to 

corporate valuations. They argue that this is because the largest owner will profit more from extracting 

private benefits of control, than from monitoring and ensuring profit maximization in the firm.  

 

2.2.1. Effects of specific blockholders during times of distress 

Lemmon and Lins (2003) also studied ownership structure and control rights. Their study focuses on the 

East Asian financial crisis at the end of the 1990s. They found that when ownership and control is 

separated, cumulative stock returns during the crisis are lower by 12 percentage points relative to other 

firms. 

 

Ownership and firm performance has also previously been investigated in the context of the global 

financial crisis of 2007 – 2009. Lins, Vopin and Wagner (2013) find that family-controlled firms 

performed worse than other firms. They attribute this underperformance to the fact that families cut 

more investments than others. As such, the firms perform worse because of the missed opportunity of 
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positive NPV projects. Lins et. al. reflect that the reason they do this is that they want to protect their 

family “empire” and thus are afraid to lose money in bad investments. 

 

Lardon et. al. (2013), in a different study of ownership during the global financial crisis, find that family 

and institutional blockholders are linked to higher stock returns during the crisis. They find no significant 

effect of corporate blockholders. However, their main finding was that stable block ownership resulted 

in higher stock returns during the crisis, but not before or after. They argue that their findings suggest 

that stable ownership leads to reduced idiosyncratic risk.  

 

2.2.2 Effects of plural blockholders 

The evidence of the effect of multiple simultaneous blockholders is ambiguous. A lot of evidence say 

that the presence of several blockholders in firms is quite normal. For instance, Laeven and Levine 

(2008) find that a third of all European publicly listed companies have more than one large owner, which 

they have defined as owning at least ten percent of outstanding shares. Moreover, Holderness (2007) 

finds that the vast majority of firms around the world have blockholders, and hence concludes that from 

a Darwinian perspective, blockholders must improve firm value.  

 

Blockholders are traditionally criticized for their ability to extract private benefits of control. However, 

they are also praised for their incentive to spend more time and energy than other shareholders on 

monitoring the management. Edmans (2009) finds that having several blockholders makes it less likely 

that each blockholder will intervene with management, even if performance is sub-optimal. Laeven and 

Levine (2008), on the contrary, find that several blockholders has a positive effect. This is because it 

increases the probability that the smaller blockholders will work together to monitor the largest, to 

reduce the extraction of private benefits of control. It seems that several blockholders are not 

necessarily positive. For instance, if they have equal amounts of control, none of them might have 

incentives to monitor management. However, if there is one controlling blockholder, and other smaller 

ones, the effect of having several can be positive. This might also be supported by Laeven and Levine’s 

(2008) findings about the dispersion of control- and cash flow rights. For the blockholders to use 

resources on monitoring management or each other, the profit they get from it must be greater than 

what they can extract by using their control rights.   

 

In a study of the 1997 East Asian financial crisis, Mitton (2010) found that more concentrated ownership 

was positively related to higher returns during the crisis. The effect of a large blockholder was more 
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positive if the blockholder was non-management, meaning an outside-investor. Lee, Chen, and Ning 

(2017) investigated firm performance and ownership concentration during the global financial crisis. 

They found that the top ten shareholder ratio was significantly positive during the crisis, but significantly 

negative in non-crisis times. The top ten shareholder ratio was calculated as the total shares owned by 

the ten largest shareholders, relative to all outstanding shares. Their findings were that if this ratio was 

greater, the crisis performance was better, indicating that having plural large owners was beneficial 

during the crisis.  

 

2.2.3 Effects of government blockholders 

As mentioned, privatization of state-owned companies has been a trend during the last decades for 

both political and economic reasons. It is well documented in earlier research that privatization 

increases firm performance. Arguments for this is that private firms tend to have other objectives than 

government-owned firms and that managers of private firms are more pressured to maximize profit to 

meet shareholder interests. Firms with government ownership may be as interested in political goals 

and social welfare as gaining strategic and competitive advantages (Boss et al., 2013 p. 11).  

 

Boardman and Vining (1989) and Eckel and Vining (1985) find that private companies perform better 

than state-owned companies. Both studies look at 100 percent privately owned companies, 100 percent 

state-owned companies, as well as mixed enterprises that have owners of both types. When it comes 

to mixed enterprises, Boardman and Vining find that they perform worse than both state-owned and 

privately-owned enterprises. On the contrary, Eckel and Vining find that they are more efficient than 

state-owned companies but less than privately owned companies. Other studies have also found similar 

evidence of private ownership being better for corporate performance than state ownership (Frydman 

et al., 1997; Megginson, Nash, Van Randenborgh, 1994).  

 

Although most studies find that government-owned companies perform worse than privately owned 

companies, some studies find that there is no difference. Omran (2004) finds that in environments with 

competition, ownership does not matter for performance. These results are based on the findings from 

newly privatized firms in Egypt, where both the privatized firms as well as competitors improved 

profitability significantly in the time after privatization. He argues that the improvement in performance 

is based on change in the competitive environment and not an effect of the change in ownership 

structure. Lloyd, Jahera and Goldstein (1986) also find evidence that ownership does not matter for 
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performance. When controlling for firm size, they still find no evidence of a relationship between 

ownership and returns.  

 

Boardman and Vining (1992) argue that many earlier studies are based on duopolies and natural 

monopoly industries such as railroads, airlines and utilities where there is no direct competition. For 

this reason, they argue that no conclusion can be made about the relation between ownership type and 

performance in competitive markets based on these studies. Boardman and Vining conclude from their 

own study of public and private companies in competitive environments, that ownership does matter. 

However, private ownership is not always better than public ownership.  

 

In general, most earlier research on the performance of government-owned companies have found 

either no relation or a negative relation between performance and state ownership. As seen above, 

some studies have researched the effect of different types of ownership on performance during crisis 

times, but none of the previously mentioned have researched government ownership during a crisis. 

One study on performance during the global financial crisis have, however, found that government 

ownership relative to non-government ownership gives less negative performance.  Beuselinck, Cao and 

Xia (2013) found that during the global financial crisis, the relative advantage of government ownership 

to the costs increased. Specifically, firms with government ownership experienced a lower decrease in 

stock value than other firms.  

 

2.2.4 Risk, volatility, shareholder identity and firm performance 

Volatility and government block holdings are also subjects that are not, to our knowledge, much 

researched together. In attempting to discover any previous research that analyzes the relationship 

between government ownership and stock volatility, very few studies were relevant for this thesis. 

However, Boubakri, Cosset and Saffar (2013) investigate the risk-taking behavior in newly privatized 

firms across 57 countries. They find that firms who are still highly influenced by government are more 

risk-averse and pursue more conservative investments, while foreign investors have a positive effect on 

corporate risk-taking. They further find that a higher level of risk-taking is associated with higher returns, 

supporting the risk/return tradeoff. Ianotta, Nocera and Sironi (2013) investigate the effect of 

government ownership on (European) bank risk and find that government-owned banks have lower 

default risk than private banks. These findings indicate that government-owned firms take less risks than 

other firms, which might support our hypothesis that government-owned firms will have lower volatility 

during the crisis. 



Page 22 of 186 
 

2.2.5 Other determinants for firm performance during crisis times 

Lee, Chen and Ning (2017) found that firm age had a significant effect on firm performance during the 

global financial crisis. More specifically they found that older firms performed significantly better than 

younger firms. This effect was reversed in non-crisis times. Following this, they also found that small 

firms were more efficient during both crisis and non-crisis times. This is in line with the general findings 

in, for instance, Fama-French’s three-factor model. Moreover, they found that macroeconomic factors 

such as the consumer-confidence index and macro-level exports had significant effects on profitability 

in both crisis and non-crisis years. Mitton (2010) also found that firms who have a more focused business 

area perform significantly better than more diversified firms.  

 

Finally, Lee, Chen and Ning (2017) also found that firms audited by the big four auditing firms (PwC, 

Deloitte, KPMG and EY) performed significantly worse in terms of stock returns during the crisis than 

other firms. They infer that this is because the big four have more strict accounting principles for the 

firms they audit, than other auditing firms. On the contrary, Mitton (2010) found that there was 

significantly higher performance during the 1997 East Asian crisis of firms with higher disclosure quality. 

Disclosure quality was indicated if the firms were audited by one of the big six auditing firms (BDO and 

Grant Thorton in addition to big four). He argues that this is because investors are willing to pay a 

premium for firms who have “opted for higher disclosure quality” (p. 13).  

 

2.2.6 Summary table of literature review 
 

Authors (year) Topic Method Findings 

Anderson and Reeb 
(2003) 

Research relation between 
founding-family ownership 
and firm performance (ROA, 
ROE) 

Instrumental 
Variable 
Regression, Fixed 
Effects Regression, 
Fama-MacBeth 
Regression 

One-third of S&P 500 firms 
have family blockholders. 
Family firms perform better 
than nonfamily firms. 
Performance is even better 
when someone in the family 
serves as CEO.  

Pedersen and 
Thomsen (2003) 

Examine the relationship 
between ownership 
structure and firm value in 
the largest European firms. 
Use Book-To-Market value 
of equity to represent firms 
value.  

Three-stage least 
square (3SLS) 
Regression  

Ownership concentration has a 
positive effect on market-to-
book value of equity, when 
largest owner is financial 
institution or corporation. 
Negative effect if largest owner 
is government.  
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Maury (2005) Investigate how family-firms 
perform compared to non-
family-firms. Looks at 
Tobin’s Q and ROA  

Fixed effects 
Regression 

Active family control is 
associated with higher 
profitability compared to 
nonfamily firms. Passive family 
control does not affect 
profitability. Active and passive 
family control is associated with 
higher firm valuations, but the 
premium is mainly due to 
economies with high 
shareholder protection.  

Chaganti and 
Damanpour (1992) 

Investigate the relation 
between institutional 
ownership and ROE, ROA 
and Debt-Equity ratio 

Hierarchical 
Multiple 
Regression 

Outside institutional investors 
have an effect on debt-equity 
ratios, but the presence of 
family and inside-institutional 
blockholders moderate this 
relationship.  

Laeven and Levine 
(2008) 

Investigates complex 
ownership structures in 
Europe and test whether 
investors value firms with 
different ownership 
structures differently. Use 
Tobin’s Q to measure firm 
performance. 

OLS Regression 
and Logit 
Regressions 

More than one-third of publicly 
listed firms in Europe have 
more than one large owner. 
The market value of firms with 
multiple large owners is 
different from that of other 
firms. The relationship between 
corporate value and the 
distribution of cash-flow rights 
is negative.  

Lemmon and Lins 
(2003) 

Investigate the effect of 
ownership structure on firm 
value (stock returns) during 
the East Asian financial crisis  

OLS Regression When control- and cash-flow 
rights (ownership) are 
separated, stock returns are 
significantly lower than those of 
other firms, during the crisis.  

Lins, Vopin and 
Wagner (2013) 

Study whether and how 
family control affects 
corporate valuations and 
corporate decisions during 
the 2008 crisis. Looks at 
stock prices. 

OLS Regression Family-controlled firms 
underperform significantly 
compared to other firms due to 
investment cuts.  

Lardon, Beuselinck 
and Deloof (2013) 

Investigate the value of 
stable ownership on share 
prices during the 2008 crisis  

OLS Regression Stable blockholder ownership 
results in higher stock returns 
during crisis, not before or 
after. This applies to family and 
institutional blockholders. 
During the crisis, ownership 
stability is also associated with 
lower idiosyncratic risk and 
higher investments. 
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Holderness (2007) Offers evidence on 
ownership concentration 

OLS Regressions 
and Logit 
Regression 

96 percent of US public firms 
have blockholders.  “These 
blockholders in aggregate own 
an average of 39% of the 
common stock. …The 
ownership concentration of U.S. 
firms is similar to like-sized 
firms elsewhere. On a country-
by-country basis, the United 
States falls in the middle of the 
pack.” (p. 30) 

Edmans (2009) Investigates how 
blockholders engage in 
corporate governance  

Review of previous 
research and 
theory 

Blockholder activism such as 
“Voice” and “Exit” can increase 
firm value. Blockholders may 
worsen governance by 
extracting private benefits of 
control or pursuing other 
objectives than profit 
maximization.  

Mitton (2010) Corporate governance 
effects on share prices 
during East Asian Crisis  

OLS Regression  Finds that firms that had 
indicators of higher disclosure 
quality (ADRs and auditors from 
Big Six accounting firms) had 
significantly better stock price 
performance compared to 
more focused than diversified 
firms as well as firms that had 
higher outside ownership 
concentration. 

Lee, Chen, and Ning 
(2017) 

Investigate which 
macroeconomic and firm 
specific variables assisted 
Chinese firms to resist the 
2008 crisis. Looks at ROA, 
ROE and EPS.  

Dynamic Panel 
Data Analysis 

They find that firms with higher 
top ten shareholder ratios or 
firms that are older exhibited 
higher performance during the 
crisis but performed poorly 
during the non-crisis period. 
Firms audited by the Big Four 
accounting firms have a 
significantly negative 
correlation with performance.  

Boardman and Vining 
(1989) 

Investigates differences in 
performance between 
private, mixed and state-
owned companies in 
competitive environments. 
Firm performance 
measured as accounting 
profitability.  

OLS Regression  Private ownership is more 
effective.  

Eckel and Vining 
(1985) 

Theoretical representation 
of mixed enterprises 

Theory and prior 
research review 

Fully private companies are 
more profitable than mixed and 
state-owned firms. The 
expectations about government 
intervention in mixed 
companies is determining for 
share prices.  
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Frydman, Gray, 
Hessel, Rapaczynski 
(1997) 

Compares newly privatized 
firms in eastern-Europe 
(post-communism) with 
state-owned peers  

OLS Regression Private ownership is more 
effective in improving revenue 
generation. Ownership also 
impacts the firms’ ability to 
remove obvious cost 
inefficiencies. This effect is less 
pronounced as both private and 
public firms engage in cost 
restructuring.  

Megginson, Nash, 
Van Randenborgh 
(1994) 

Compares firms’ pre- and 
post-privatization operating 
performance after public 
offerings.  

Wilcoxon signed-
rank test 

Firms increase real sales, 
become more profitable, 
increase capital investments, 
improve operating efficiency 
and increase employee number 
after being privatized. These 
companies lower debt levels 
and increase dividend pay-outs.  

Omran (2004) Researches whether it is 
privatization or the change 
in competitive environment 
that leads to improved 
performance of SOEs 

OLS Regression There is no significant 
improvement in performance of 
privatized firms compared to 
their SOE competitors.  

Lloyd, Jahera and 
Goldstein (1986) 

Studies the relationship 
between returns and 
ownership structure, 
believing diffuse ownership 
should be related to higher 
returns due to agency risks.  

OLS Regression Find no significant relationship 
between ownership and 
performance  

Beuselinck, Cao and 
Xia (2013) 

Investigates the value of 
government ownership on 
firm share prices during the 
2008 crisis  

OLS Regressions 
and Panel 
Regressions 

Find that firms with 
government ownership 
experienced a smaller reduction 
in firm value than firms without 
government ownership. This is 
driven by firms in countries with 
higher investor protection and 
less corruption.  

Boubakri, Cosset and 
Saffar (2013) 

Investigate effect of 
shareholder identity on 
corporate risk-taking 

OLS Regression, 
Pooled OLS 
Regression 

Find strong and robust evidence 
that state (foreign) ownership is 
negatively (positively) related to 
corporate risk-taking.  

Ianotta, Nocera and 
Sironi (2013) 

Impact of government 
ownership on bank risk 

OLS Regression Government-owned banks have 
lower default risk but higher 
operating risks than private 
banks.  

Baker and Wurgler 
(2007) 

Research theoretical and 
empirical evidence 
regarding the effect of 
investor sentiment on the 
stock market, from a top-
down approach  

Time-series OLS 
Regression 

Find that investor sentiment is 
possible to measure. Stocks 
that are difficult to arbitrage or 
value are most affected by 
investor sentiment.  
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Yasar, Paul and Ward 
(2011) 

Investigate the relation 
between firm performance 
(labor productivity and 
gross performance) and 
institutional quality.  

OLS Regression Find that better property rights 
institutions effects firm 
performance and 
competitiveness positively. This 
applies to expectations that the 
legal system will enforce 
contractual and property rights.  

 
Table 2.1: Summary of articles in literature review. 
 

2.3 Conclusion to literature review  

The objective of this thesis is to investigate whether shareholder identity, specifically state blockholders, 

have an effect on share price returns. According to behavioral finance, share prices will be affected by 

investor beliefs and particularly investor sentiment. The Efficient Market Hypothesis states that the 

share prices will reflect at least all publicly available information in addition to historical information 

about the firms. Thus, according to the EMH, prices will reflect the presence of the blockholders in each 

company, even if individual investors are not aware of or searching for in this information.  

 

Former research investigating owner identity and firm performance generally find that state-owned 

firms perform worse than their peers. The inferred reason is often that states use their ownership stakes 

to reach goals other than profit maximization, such as political goals. As a result, they will be value-

destroying, as firm resources could rather be applied to other directives that would increase value. This 

is not in conflict with our hypotheses, as our belief is that states will be more willing to increase funding 

when a firm they own is facing bankruptcy. This financial security should reduce the idiosyncratic risk of 

these types of firms, and thus the returns should be less volatile. State-owned firms should, therefore, 

perform better during financial crises than their private peers.  

 

According to governance theory, firm performance will depend upon how the firm is owned and how 

the firm is managed. There are different schools of thought on how the management of a firm will 

behave, although agency theory is the one with the most weight. Here, they expect managers to be 

selfish individuals who do the job to maximize their own objectives and thus needs incentives to make 

sure they will first and foremost maximize shareholder value. This could be supported by the findings 

that blockholders are both a normal presence in firms and positive for firm value, since they have a 

bigger incentive than other shareholders to monitor the management. How the effect of blockholders 

is during a crisis is difficult to predict. On one hand, having a large, controlling owner might allow for 

more efficient governance and a more focused survival plan. On the other hand, if the controlling 

blockholder finds other objectives to be utility maximizing, the effect could be damaging for the firm.  
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Research on ownership effects during the global financial crisis is limited and thus it is difficult to make 

predictions for our hypotheses. However, two research papers that we have reviewed have allowed for 

some prediction. Lardon et al. (2013) found stable ownership to have a significantly positive effect on 

share prices during the crisis. Moreover, institutional and family blockholders are specifically found to 

have a positive effect on share prices if their presence is constant and relatively stable during the crisis.  

Beuselinck, Cao and Xia (2013) further finds the effect of government ownership positive, but only in 

areas where investor protection is high, and corruption is low.  

 

Previous research has found other factors that impact firm profitability during normal and crisis times. 

Insider/management ownership, accounting/disclosure quality, age and size are among the significant 

predictors of firm performance from previous research. Despite this, not all of these will be investigated 

in the thesis as the scope focuses mainly on ownership. The effect of this exclusion will, however, be 

discussed in section 6.  

 

In summary, based on previous research and theory, we therefore expect to find evidence that supports 

our hypotheses regarding higher or less negative returns of state-owned firms during the crisis. We also 

expect the effect of state-ownership to be negative before and after the crisis. We expect the volatility 

of the state-owned firms to be significantly lower than their peers’ during the crisis. Further, we expect 

the effect of institutional and family blockholders to be positive during the crisis, while we expect to 

find a positive effect of plural blockholders before and after the crisis.  
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3. Methodology  

 
To test our hypotheses, we use OLS regression. The analysis is divided into cross-sectional regressions 

and time-series regressions. In the cross-sectional regressions, the appropriate dependence 

relationships are determined based on previous similar studies. In the time-series regressions, financial 

theory, in particular asset pricing models, are used to test the hypotheses. Due to the restrictions and 

critique of both the Capital Asset Pricing Model and the Arbitrage Pricing Theory, discussed in detail 

below, this thesis has used several different models. These include both the CAPM expected return-

beta, and other empirically validated factors.  

 

3.2 Asset pricing models 

To evaluate the effect of government ownership on the value of a company, stock prices are chosen to 

represent the firm value. There are several reasons why stock prices were chosen, but the most 

important is that the hypothesis is motivated by the concept of investor sentiment. Share prices are the 

measures that capture these expectations and beliefs.  In addition, as a practical consideration, share 

prices are easily observable and the information is available to all. 

 

If markets are efficient, share prices reflect all available information and there is no over- or 

underpricing. This is a requirement for many financial models. In addition, this thesis requires that assets 

are not fundamentally mispriced, as measuring effects on share prices would not yield conclusive results 

if these shares were incorrectly priced to begin with. Empirical research has provided results both 

supporting and rejecting the Efficient Market Hypothesis. However, the testing of this efficiency is not 

straight-forward, and thus ambiguous results are expected. The efficient market hypothesis was 

elaborated on in the literature review, and thus will not be dealt with more thoroughly. 

 

Asset pricing theory is vast and many different asset pricing models exist. Some are complementary, 

while others are mutually exclusive. Some rely on extensive investigation of financial reports, while 

others are based on observed market prices. A complete review of asset pricing theory is both too 

extensive and not relevant for this thesis. As stated in the topic delimitation, this thesis’ main focus is 

the effect of government block ownership on share prices, and thus we will only review the relevant 

asset pricing models.  
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3.2.1 The Capital Asset Pricing model  

The Capital Asset Pricing Model, hereinafter referred to as the CAPM, is a model that attempts to explain 

the relationship between an asset’s price, and the systematic risk of that particular asset relative to the 

market of all assets. The CAPM estimates a company’s risk adjustment factor by adjusting for company-

specific risks through a beta (Koller et al., 2015, p. 284). Thus, the CAPM states that only the asset’s 

systematic risk should affect the asset’s price. The CAPM assumes that the Efficient Market Hypothesis 

holds true. The CAPM equation is as follows:  

 

𝑟" − 𝑟𝑓 =	𝛽" ∗ (𝑟* − 𝑟𝑓) 

 

Where 𝑟"	is the individual asset return, 𝑟𝑓 is the risk-free return, 𝛽"  is the risk adjustment factor and 𝑟*  

is the expected market return.  

 

There are three main assumptions that the CAPM builds on (Berk & DeMarzio, 2017, p. 417). The first 

is that all investors can buy and sell assets without incurring taxes or transaction cost, and that all can 

borrow at the risk-free rate. Second is that all investors hold efficient portfolios, meaning portfolios that 

yield the maximum return for any given level of volatility. Finally, the third assumption is that investors 

have homogeneous expectations regarding volatility, returns and correlations.  

 

The first assumption might be the least realistic, as investors generally are subject to taxes and 

transaction costs. The second assumption also seems immediately unrealistic; however, investors 

generally do try to maximize return for a given level of risk. The information they act upon is most likely 

based on the same theories or historical prices, and thus if nearly all base their investing decisions on 

the same information, they are likely to be similar. The third assumption is generally viewed to be a 

reasonable approximation. Although not all investors have the same expectations, there are often not 

large differences that will affect the market drastically.  

 

3.2.1.1 Critique of the CAPM 

There are several issues when it comes to the CAPM and tests on real-world financial assets. Firstly, 

historical analyses of stock price data do not show a clear increase in return with beta. The 

compensation for high risk in high beta companies has not been as high as CAPM would predict (Brearly, 

Myers & Allen, 2014, p. 203). However, a possible reason for the dissonance may be the use of 

inappropriate market proxies. The “market portfolio” described in the CAPM represents the market of 
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all assets and thus is not clearly defined. Further critique includes the observation that other factors, 

such as those discussed in the different factor models below, show a clearer linear tendency for returns 

of portfolio strategies. One such strategy, mentioned by Brearly, Myers and Allen (2011, p. 203) and 

also below in the Fama-French three-factor model, is the strategy of buying shares with low market 

capitalization and selling shares with high market capitalization. This strategy results in a clear, linear 

relationship between the factor loading and return premium, clearer than empirical studies of the CAPM 

have produced.   

 

3.2.2 Factor models 

Multi-factor models are models that attempt to explain assets’ returns by analyzing their covariance 

sensitivities to multiple common factors. The factors will typically be some variables that are likely to 

affect more or less all assets (Munk, 2013, p. 285).  Factor models are based on the Arbitrage Pricing 

Theory (APT), which, although quite similar to the CAPM in nature, comes from an entirely different 

family. It states that the expected returns of financial assets can be modeled as a linear function of 

various factors, where sensitivity to factors is represented by factor-specific beta coefficients. It does 

not say what the factors are, but it does say that the assets’ returns depend partly on these 

macroeconomic influence, and partly on noise (Brealey, Myers & Allen, 2014, p. 205).  

 

The APT is an appealing model for many investors and financial advisors. This is because it depends on 

the rational assumption of a market equilibrium which precludes arbitrage possibilities (Bodie & Kane, 

2011, p. 331). In contrast, the CAPM is devised based on an unobservable “market portfolio”, which 

makes it both more difficult to test and less intuitive to understand. The APT highlights the distinction 

between risk that can and cannot be diversified away. The non-diversifiable risk, also called factor risk, 

requires a risk premium, while the diversifiable risk does not. This is a clear advantage relative to the 

CAPM, which in theory does not allow any excess return, although empirical research keeps proving 

out-performance of market returns by certain investors.  

 

The APT also builds on three underlying assumptions. First, that securities can be described by factor 

models, second that there are sufficiently many securities such that all idiosyncratic risk can be 

diversified away, and thirdly that well-function markets do not allow for arbitrage opportunities (Bodie 

& Kane, 2011, p. 323).  
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The last assumption is not too unrealistic, as reviewed in section 2. The second is also possible to justify, 

as investors generally try to diversify their portfolios and minimize risk. The first one is more difficult to 

accept or reject. There is little proof that security returns can be explained by factor models, as many of 

the factors that show the highest shared variance lack theoretical foundations. However, there are 

some factors that continuously provide high shared variances in regressions with share prices, which 

points to the contrary.  

 

3.2.2.1 Critique of factor models 

The factor models are widely applied within asset pricing, and much of their advantage lies in less 

restrictive assumptions, compared to the CAPM. However, since the APT relies on the property of well-

functioning markets without arbitrage opportunities and does not have any specifications about a 

market- or index model, it has no way of ruling out any violation of the expected return-beta for any 

asset (Bodie & Kane, 2011, p. 331).  

 

Further, as mentioned previously, the APT does not specify any factors that applies for all securities. 

Thus, the selection of factors can seem arbitrary. The factors that are found to be most significant in 

empirical research, such as for instance momentum, size and value, are difficult to explain using 

economic theory and reasoning (French, 2017, p. 4). Hence, the lack of economic reasonability results 

in issues in the forecasting reliability in factor models.   

 

3.2.2.2 The Fama-French three-factor model 

The three-factor model was developed by Eugene Fama and Kenneth French in 1993, as a response to 

the critique of the CAPM (Fama & French, 1993, p. 3). The authors observed that firms with a smaller 

market capitalization and/or a higher book-to-market ratio tended to have higher returns than the 

market as a whole. Thus, they extended the CAPM by including these two factors. The authors state 

that regressing the returns of a diversified portfolio on the market risk premium, a portfolio of Small-

minus-Big market capitalization returns, and a portfolio of High-minus-Low book-to-market ratio, 

explains over 90 percent of the returns (Davis, Fama & French, 2000, p. 396).  

 

 

 

 

 



Page 32 of 186 
 

The three-factor model is as follows:  

 

𝑟" = 𝑟𝑓 +	𝛽-" ∗ (𝑟𝑚 − 𝑟𝑓) +	𝛽/" ∗ 𝑆𝑀𝐵 +	𝐵3" ∗ 𝐻𝑀𝐿 

 

Where 𝑟" is the individual assets return, 𝑟𝑓 is the risk-free rate, 𝑟𝑚 is the expected market return, 𝑆𝑀𝐵 

is the portfolio of Big-minus-Small market capitalization and 𝐻𝑀𝐿 is the portfolio of High-minus-Low 

book-to-market ratio.  

  

3.2.2.3 The Carhart four-factor model 

The four-factor model is an extension of the Fama-French three-factor model developed by Mark 

Carhart in 1997. The fourth factor is based on Momentum in stocks, which describes the tendency of 

stock prices to continue rising (falling) if it is going up (down). This factor, often called Winner-minus-

Loser (WML), was included by Carhart based on the findings of Jagadeesh and Titman (1993) (Carhart, 

1997, p. 57). They found that holding a portfolio of a long position in firms with rising stock prices, and 

short position in firms with falling stock prices, yielded abnormal returns of up to 12 percent within their 

studied window of time (Jagadeesh & Titman, 1993, p. 26).  

 

The four-factor model is as follows: 

 

𝑟" = 𝑟𝑓 +	𝛽-" ∗ (𝑟𝑚 − 𝑟𝑓) +	𝛽/" ∗ 𝑆𝑀𝐵 +	𝐵3" ∗ 𝐻𝑀𝐿 +	𝛽6" ∗ 𝑊𝑀𝐿 

 

Where 𝑊𝑀𝐿 is the portfolio of Winners-minus-Losers.  

 

3.2.2.4 The Fama-French five-factor model  

Fama and French’s five-factor model was developed after evidence showed that the three-factor model 

did not adequately explain the variation in share prices (Fama & French, 2015, p. 2). Based on the 

Dividend Discount Model (DDM), the authors extended the three-factor model to include factors for 

profitability and investment. By including these two factors, the authors state that they capture more 

of the variation in cross-sectional stock returns than what was done in the three-factor model.  
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The five-factor model is as follows:  

 

𝑟" = 𝑟𝑓 +	𝛽-" ∗ (𝑟𝑚 − 𝑟𝑓) +	𝛽/" ∗ 𝑆𝑀𝐵 +	𝐵3" ∗ 𝐻𝑀𝐿 +	𝛽6" ∗ 𝑅𝑀𝑊 +	𝛽9" ∗ 𝐶𝑀𝐴	 

 

Where 𝑅𝑀𝑊 is the return spread of the most profitable firms minus the least profitable, while 𝐶𝑀𝐴 is 

the return spread of firms that invest most conservatively minus most aggressively.  

 

3.3 Regression 

The analysis is conducted in two parts, namely through a cross-sectional analysis, and through a time-

series analysis based on the CAPM and the different factor models.  

 

Multiple regression is a statistical technique used to assess the relationship between a single dependent 

variable, and a set of independent variables. The independent variables predict or explain the 

dependent variable through the dependence relationship. The method is appropriate to apply when the 

independent variables are expected or known to predict the response or dependent variable through a 

linear function (Hair et al., 2014, p. 158). As presented in table 2.1 in section 2.2.6, linear regression is 

recognized and accepted as a method for predicting or explaining stock returns. In addition, the 

application of this method to both control for and test the significance of different types of ownership 

has been widely used and has yielded sound results.  

 

The use of time-series regression in stock price analysis is often concerned with trying to predict or 

forecast the stock price movement, in order to predict excess returns over the inherent risk in the 

stocks. However, this analysis is often not fruitful, due to the market efficiency presented above. 

Although there is dispute about the level of market efficiency, the argument of arbitrage and investor 

competition does seem to hold in most analyses (Stock & Watson, 2011, p.532).  

 

However, despite the criticism and dispute surrounding both the CAPM and the APT and factor models, 

the application of these asset pricing models do remain popular and provides generally a high shared 

variance between the dependent and independent variables.  
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3.3.1 Ordinary Least Squares (OLS) 

Ordinary least squares is a method applied in linear regression to fit the regression line (Stock & Watson, 

2015, p. 163). The basic idea of OLS is to estimate population parameters from a sample. The 

coefficients are chosen such that the regression line is as close as possible to the observed data, which 

in practice is done by minimizing the residual sum of squares (Severgini, 2016, p. 9). The residual sum 

of squares is the sum of the squared distance from the observed data points to the regression line.  

 

OLS is the dominant method used in practice within social sciences, particularly economics and finance. 

The estimators have desirable properties, mainly that under certain assumptions, they are unbiased and 

consistent. Further, the OLS estimators are efficient among a number of unbiased estimators. The 

aforementioned assumptions are: (1) the conditional distribution of the error term given the 

independent variable(s) has a mean of zero, (2) the paired observations of the dependent and 

independent variables are independently and identically distributed, (3) large outliers are unlikely. In 

addition, if the Gauss-Markov conditions hold, the OLS estimators are the Best Linear conditionally 

Unbiased Estimators (BLUE) (Stock & Watson, 2015, p. 211). The Gauss-Markov conditions state that 

the error terms must be homoscedastic, meaning that the conditional mean of errors is zero, the errors 

have constant variance, and that the errors are uncorrelated across observations.  

 

When the errors are heteroscedastic, the OLS estimators are still unbiased, but the OLS standard errors 

are biased and the estimators are no longer BLUE (Lutz, 2016, p. 4). In practice, most data have 

heteroscedastic errors, and one method to deal with this is to use heteroscedasticity-robust standard 

errors that ensures that the OLS errors are unbiased.  

 

When the OLS assumptions are not fulfilled, there may be other estimators that are more efficient. For 

instance, if the data is significantly heteroscedastic, the Weighted Least Squares (WLS) or the 

Generalized Least Squares (GLS) estimators may yield better fits than the OLS. However, the WLS 

requires that the researcher knows how the conditional variance of the error terms depend on the 

independent variables, which is a rare situation in econometrics (Stock & Watson, 2015, p. 212). Further, 

applying GLS often yields minimal efficiency gains to the OLS when samples are large, while the process 

of calculating the GLS estimators is empirically challenging and often yields incorrect estimates (Lutz, 

2016, p. 24). Finally, according to Lutz (2016, p. 24), researchers “can get correct estimates of standard 

errors using White Standard errors, making the use of GLS for the correction of heteroskedasticity 

largely unnecessary in empirical practice”.  
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3.3.2 The cross-sectional regression 

To evaluate the effect of state ownership on share prices before, during and after the global financial 

crisis, a cross-sectional OLS regression is conducted where the cumulative buy-and-hold returns are the 

dependent variable. For the pre-crisis period, this is calculated as the return of purchasing a share of 

each stock on January 2nd 2006, the first trading day of the year, and selling the share on July 13th 2007, 

the last trading day before the defined start of the financial crisis. Similarly, the return for the financial 

crisis period is calculated as purchasing a share of each company on June 15th 2007 and selling on March 

9th 2009. Finally, following the same method, the post-crisis return is calculated as purchasing stock on 

March 10th 2009 and selling on December 31st 2010.  

 

The independent variables in the regression is ownership variables and accounting variables. For each 

firm, there is a variable indicating the government ownership stake, which is a categorical variable 

indicating different intervals of government ownership. The block ownership starts at 5 percent and the 

reference category is no government ownership. Further, as discussed in the literature review, the 

identity of other blockholders (if any) may affect the firms’ stock performance. Thus, identity dummies 

are included for institutional, corporate, family and individual shareholders. Variables on the percentage 

and identity of the largest blockholders are also included, in addition to the number of blockholders. To 

make a distinction between each time period, a time-dummy is included. The reference category of this 

dummy is the pre-crisis period. Table 3.1 summarizes the dependent and independent variables and 

our regression equations are presented below.  
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Table 3.1: Dependent and independent variables in the cross-sectional analysis.  

 

The two regression equations in this analysis are: 

 

				(1)	𝑅𝑒𝑡𝑢𝑟𝑛 = 𝑇𝑖𝑚𝑒	𝑝𝑒𝑟𝑖𝑜𝑑 × (𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒	𝑔𝑜𝑣𝑒𝑟𝑛𝑚𝑒𝑛𝑡	𝑜𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝 + 𝐼𝑛𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛𝑎𝑙 + 𝐶𝑜𝑟𝑝𝑜𝑟𝑎𝑡𝑒

+ 𝐹𝑎𝑚𝑖𝑙𝑦 + 𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙 + 𝑁𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑏𝑙𝑜𝑐𝑘ℎ𝑜𝑙𝑑𝑒𝑟𝑠 +
𝐷𝑒𝑏𝑡
𝐸𝑞𝑢𝑖𝑡𝑦 + 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔	𝑚𝑎𝑟𝑔𝑖𝑛)		 

 

(2)	𝑅𝑒𝑡𝑢𝑟𝑛 = 𝑇𝑖𝑚𝑒	𝑝𝑒𝑟𝑖𝑜𝑑	 × 	(𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒	𝑔𝑜𝑣𝑒𝑟𝑛𝑚𝑒𝑛𝑡	𝑜𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝 + 𝐿𝑎𝑟𝑔𝑒𝑠𝑡	𝑏𝑙𝑜𝑐𝑘ℎ𝑜𝑙𝑑𝑒𝑟	𝑡𝑦𝑝𝑒

+ 𝑁𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑏𝑙𝑜𝑐𝑘ℎ𝑜𝑙𝑑𝑒𝑟𝑠 +
𝐷𝑒𝑏𝑡
𝐸𝑞𝑢𝑖𝑡𝑦 + 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔	𝑚𝑎𝑟𝑔𝑖𝑛) 

 

There are several reasons why we have two main equations for the analysis. Firstly, due to a high degree 

of multicollinearity, we did not include certain variables in the same regression. High multicollinearity 

makes the OLS estimates unreliable, as it is more difficult to separate the individual effects. This is true 

for example for the variable Largest Blockholder Type and the variables Institution, Corporate, Family, 

Individual, and Other. In addition, there will be at least a moderate correlation between the government 

variables and Largest Blockholder Type as the government is the largest blockholder in 15 percent of 
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the companies. Thus, the presented regression equations are used to reduce the degree of 

multicollinearity in the analysis. 

 

Previously, in section 2.2.1, the effects of different shareholders were discussed based on previous 

research. There was evidence that corporations, institutions and families as blockholders would have 

specific impacts on the profitability measure used as the dependent variable. More specifically, family 

and institutional blockholders were linked to higher stock returns during the global financial crisis 

(Lardon et. al., 2013). Family blockholders have been discussed extensively in prior research, but the 

findings are inconclusive.  

 

Based on this, we expect to find some significant effect when institutional, corporate or family 

blockholders are either simply present or the largest shareholder. Further, we expect the percentages 

of government ownership to be significant during the pre- and post-crisis periods, and we expect the 

sign of the coefficients to be negative. This is because extensive research find that government-owned 

companies and mixed companies perform worse than their fully private peers. During the crisis, we 

expect the government ownership variables to be significant and the coefficients to be positive, due to 

the signal effect of state ownership. Moreover, we expect to find that higher debt-equity ratios are 

linked to lower returns, as some of the firms in the sample have particularly high ratios and this is often 

related to higher financial distress costs.  

 

To control for geographic location, industry affiliation and controlling ownership, we will run several 

control regressions. These are presented below. We also run a control regression using operating 

margin as the dependent variable, as operating profitability is often used as the dependent variable in 

previous research. If this regression has a high explained variance and high significance, it could indicate 

that the blockholders in a firm affects operations more than investor beliefs. This would make our 

assumption of investor sentiment more uncertain. Although we do not expect to find much significance 

in these regressions, they are included to strengthen our analysis and to give our conclusions more 

weight.  
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The control regressions are: 

 

𝑅𝑒𝑡𝑢𝑟𝑛 = 𝑇𝑖𝑚𝑒	𝑥	(𝐿𝑎𝑟𝑔𝑒𝑠𝑡	𝑏𝑙𝑜𝑐𝑘ℎ𝑜𝑙𝑑𝑒𝑟	𝑡𝑦𝑝𝑒 + 𝐺𝑒𝑜𝑔𝑟𝑎𝑝ℎ𝑖𝑐	𝑙𝑜𝑐𝑎𝑡𝑖𝑜𝑛 + 𝐷𝑒𝑏𝑡/𝐸𝑞𝑢𝑖𝑡𝑦 +

𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔	𝑚𝑎𝑟𝑔𝑖𝑛	)  

 

𝑅𝑒𝑡𝑢𝑟𝑛 = 𝑇𝑖𝑚𝑒	𝑥	 ^	𝐿𝑎𝑟𝑔𝑒𝑠𝑡	𝑏𝑙𝑜𝑐𝑘ℎ𝑜𝑙𝑑𝑒𝑟	𝑡𝑦𝑝𝑒 + 𝑆𝐼𝐶	𝑐𝑜𝑑𝑒 + _`ab
cde"bf

+ 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔	𝑚𝑎𝑟𝑔𝑖𝑛g  

 

𝑅𝑒𝑡𝑢𝑟𝑛 = 𝑇𝑖𝑚𝑒	𝑥	(𝑆𝐼𝐶	𝑐𝑜𝑑𝑒 + 𝐺𝑒𝑜𝑔𝑟𝑎𝑝ℎ𝑖𝑐	𝑙𝑜𝑐𝑎𝑡𝑖𝑜𝑛)	  

 

𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔	𝑚𝑎𝑟𝑔𝑖𝑛 = 𝑇𝑖𝑚𝑒	𝑥	(𝐿𝑎𝑟𝑔𝑒𝑠𝑡	𝑏𝑙𝑜𝑐𝑘ℎ𝑜𝑙𝑑𝑒𝑟	𝑡𝑦𝑝𝑒 + 𝐷𝑒𝑏𝑡/𝐸𝑞𝑢𝑖𝑡𝑦 + 𝑆𝐼𝐶	𝑐𝑜𝑑𝑒 +

𝐺𝑒𝑜𝑔𝑟𝑎𝑝ℎ𝑖𝑐	𝑙𝑜𝑐𝑎𝑡𝑖𝑜𝑛)  

 

Finally, we run simple regressions where all independent variables are interacted with time and 

regressed on the dependent variable, separately. This is done to ensure that we have not excluded any 

variables in the main regressions that have high explanatory powers, and to investigate whether there 

are any changes in the sign or significance of these variables when regressed alone compared to in the 

main regressions. If they do, it might be a sign of omitted variable bias. Omitted variable bias refers to 

the situation that occurs if a variable is omitted from the regression that explains the dependent variable 

and is related to one or more of the independent variables. The consequence is faulty OLS estimators 

leading to incorrect conclusions (Hilmer & Hilmer, 2014, p. 233).  

 

3.3.3 The time-series regression with factor models  

The purpose of the time-series regression is to evaluate the volatility of returns for the firms with state 

blockholders and their peers, as well as the excess return over the inherent risk in the stocks. The 

hypothesis states that government ownership leads to more stable share prices during times of distress. 

To test this hypothesis, both CAPM and the aforementioned factor models will be applied to estimate 

volatility and excess returns.  

 

The data sample has been separated into two portfolios, a state-owned portfolio and a peer portfolio. 

Such a separation allows us to analyze whether there are distinct differences between the two 

portfolios, and how they seem to perform relative to the market and the other factors mentioned 

above. The dependent variable is daily stock returns of the state-owned portfolio. 
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The factor model regression equations are pre-defined and empirically acknowledged, and thus this 

thesis makes no large change to this. However, there is one change that has been made in the second 

part of the main analysis, which allows the comparison of state-owned versus non-state-owned 

companies. An additional factor is included, namely a factor of the returns of peers during the sample 

period. Estimating the beta loading for the portfolio of state-owned companies on this factor will allow 

us to estimate the difference in volatility between these two portfolios. The final regression equations 

are presented below:  

 

𝑔𝑜𝑣 − 𝑟𝑓 = 𝛽 ∗ (𝑚𝑘𝑡 − 𝑟𝑓) 

𝑔𝑜𝑣 − 𝑟𝑓 = 𝛽- ∗ (𝑚𝑘𝑡 − 𝑟𝑓) +	𝛽/ ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿 

𝑔𝑜𝑣 − 𝑟𝑓 = 𝛽- ∗ (𝑚𝑘𝑡 − 𝑟𝑓) +	𝛽/ ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿 + 𝛽6 ∗ 𝑊𝑀𝐿 

𝑔𝑜𝑣 − 𝑟𝑓 = 𝛽- ∗ (𝑚𝑘𝑡 − 𝑟𝑓) +	𝛽/ ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿 +	𝛽6 ∗ 𝑅𝑀𝑊 +𝛽9 ∗ 𝐶𝑀𝐴 

 

𝑔𝑜𝑣 − 𝑟𝑓 = 𝛽- ∗ (𝑚𝑘𝑡 − 𝑟𝑓) + 𝛽/ ∗ (𝑝𝑒𝑒𝑟 − 𝑟𝑓)	 

𝑔𝑜𝑣 − 𝑟𝑓 = 𝛽- ∗ (𝑚𝑘𝑡 − 𝑟𝑓) +	𝛽/ ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿 + 𝛽6 ∗ (𝑝𝑒𝑒𝑟 − 𝑟𝑓) 

𝑔𝑜𝑣 − 𝑟𝑓 = 𝛽- ∗ (𝑚𝑘𝑡 − 𝑟𝑓) +	𝛽/ ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿 + 𝛽6 ∗ 𝑊𝑀𝐿 + 𝛽9 ∗ (𝑝𝑒𝑒𝑟 − 𝑟𝑓) 

𝑔𝑜𝑣 − 𝑟𝑓 = 𝛽- ∗ (𝑚𝑘𝑡 − 𝑟𝑓) +	𝛽/ ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿 +	𝛽6 ∗ 𝑅𝑀𝑊 +𝛽9 ∗ 𝐶𝑀𝐴 + 𝛽h ∗ (𝑝𝑒𝑒𝑟 − 𝑟𝑓) 

 

In addition to the main analysis, two additional robustness tests are made to increase the reliability of 

the results. In the first part, the CAPM and the factor models are conducted using government portfolio 

returns minus the peer portfolio returns as the dependent variable. This is to test the excess return of 

this portfolio and investigate if the government portfolio has better or worse performance than the 

peer portfolio. The second part has the peer portfolio as the dependent variable. This is to investigate 

the volatility and excess return of the peer portfolio alone. The regression equations for these 

robustness tests are presented below:  

 

𝑔𝑜𝑣 − 𝑝𝑒𝑒𝑟 = 𝛽 ∗ (𝑚𝑘𝑡 − 𝑟𝑓) 

𝑔𝑜𝑣 − 𝑝𝑒𝑒𝑟 = 𝛽- ∗ (𝑚𝑘𝑡 − 𝑟𝑓) +	𝛽/ ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿 

𝑔𝑜𝑣 − 𝑝𝑒𝑒𝑟 = 𝛽- ∗ (𝑚𝑘𝑡 − 𝑟𝑓) +	𝛽/ ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿 + 𝛽6 ∗𝑊𝑀𝐿 

𝑔𝑜𝑣 − 𝑝𝑒𝑒𝑟 = 𝛽- ∗ (𝑚𝑘𝑡 − 𝑟𝑓) +	𝛽/ ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿 +	𝛽6 ∗ 𝑅𝑀𝑊 + 𝛽9 ∗ 𝐶𝑀𝐴 

 

𝑝𝑒𝑒𝑟 − 𝑟𝑓 = 𝛽 ∗ (𝑚𝑘𝑡 − 𝑟𝑓) 

𝑝𝑒𝑒𝑟 − 𝑟𝑓 = 𝛽- ∗ (𝑚𝑘𝑡 − 𝑟𝑓) +	𝛽/ ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿 

𝑝𝑒𝑒𝑟 − 𝑟𝑓 = 𝛽- ∗ (𝑚𝑘𝑡 − 𝑟𝑓) +	𝛽/ ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿 + 𝛽6 ∗𝑊𝑀𝐿 

𝑝𝑒𝑒𝑟 − 𝑟𝑓 = 𝛽- ∗ (𝑚𝑘𝑡 − 𝑟𝑓) +	𝛽/ ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿 +	𝛽6 ∗ 𝑅𝑀𝑊 + 𝛽9 ∗ 𝐶𝑀𝐴 
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Limited earlier research has investigated the volatility of stock returns of government-owned firms 

during times of distress. Therefore, our expectations are based on earlier research that is not directly 

investigating this but are still found to be relevant to the question at hand. As firms that are highly 

influenced by government are found to be more risk-averse (Boubakri, Cosset & Saffar, 2013), we expect 

to find a generally lower volatility in the government portfolio compared to the peers and the market 

as a whole. In addition, Lardon et al. (2013) find that stable ownership leads to reduced idiosyncratic 

risk. As governments’ objectives as an owner is often political influence and social welfare, it can be 

assumed that governments generally are a relatively stable owner. This is because high returns, the goal 

of profit maximization, leads to higher risk, following the risk-return tradeoff. Thus, this builds up under 

a hypothesis of more stable stock prices of government-owned firms.  

 

In general, government-owned firms are found to have lower performance than private firms. However, 

during the financial crisis, government ownership is found to give less negative returns (Beuselinck, Cao 

& Xia, 2013). Stable ownership is found to give higher stock returns during the crisis, but not before and 

after. Based on this, we expect the excess returns to be positive, or at least less negative during the 

crisis, but negative before and after the crisis.  

 

3.4 Requirements for causality and generalizability  

This thesis attempts to conclude whether state-ownership leads to higher crisis-returns. This means we 

are trying to establish causation between the dependent variable stock returns and the independent 

variable of government ownership. However, in order to establish causation, there are three 

requirements that must be fulfilled (Trochim, 2006). The three requirements are that (1) there must be 

covariation between the cause-and-effect variables, (2) the cause must come before the effect in time, 

and (3) extraneous variables must be eliminated, meaning there must not be any variable driving the 

results other than the expected cause-variable. The requirements might seem straight-forward, but it 

is difficult to determine whether they are sufficiently fulfilled in our analysis. For example, we can 

assume that the cause came before the effect, as we have ensured that all state-owned firms were 

state-owned since before the crisis. However, it is more difficult to be certain that all extraneous 

variables have been deleted.  

 

If we are able to establish a causation, we also want it to be generalizable outside of our sample. 

Generalizability means that the results found can be expected to hold for the entire population, not 
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only the sample. The population in our analysis is all listed companies with and without state 

shareholders within the IMF Advanced Economies area. In addition to cross-sectional generalizability, 

we wish to be able to generalize in time. Thus, if our hypotheses hold, we can draw conclusions for 

other times of crisis than the 2007 – 2009 global financial crisis. However, this necessitates some 

requirements from our sample. Primarily, the sample must be representative of the population. It is 

difficult to ensure or test that the sample is representative. However, as a general rule, if the sample is 

random and of a certain size, then it is more likely that it is representative. This is addressed further in 

section 6.5. 

 

Further, to enable generalization, the results must be possible to replicate. If the results cannot be 

replicated by a different researcher using a different sample, assuming no human errors, the findings 

cannot be valid for the entire population. This requirement of replication is dependent upon the analysis 

having reliability and validity (Hair et al., 2013, p. 7-8) Reliability concerns whether our measurements 

are consistent, if they are measured without error, and if they have the same value every time they are 

measured. Validity refers to whether our results measure what they are intended to measure, and not 

some other concept. Thus, for us to be able to generalize the results, there are certain requirements to 

fulfill. These are how we collected the data, how this data corresponds to our ideas of what we have 

collected, whether the sample is large enough and whether it is selected sufficiently randomly.   

 

3.5 Conclusion of methodology  

The topic investigated in this thesis can be divided in two parts. Firstly, it investigates the performance 

of government-owned firms in terms of share returns during the financial crisis. Second, it investigates 

the stability of these returns in terms of volatility. To investigate these two characteristics, two types of 

regressions are made in this thesis.  

 

The first part of the analysis is a cross-sectional regression looking at the cumulative buy-and-hold stock 

returns in three time periods, namely a pre-crisis, a crisis and a post-crisis period. To control for different 

factors found in the literature review to affect firm performance, different control variables are added 

to the regressions. These include both ownership variables and accounting variables. The second part 

of the analysis is a number of time-series regressions based on the CAPM and various factor models. 

This is also divided into three time periods. In this part we want to investigate the volatility of the returns 

as well as the excess returns. In addition to the traditional CAPM and factor models, the regressions are 

also conducted with an additional factor, the peer portfolio. This is done to investigate the relationship 
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between the government portfolio and the peer portfolio. For both parts of the analysis, various 

robustness tests will be made in order to assess the validity and reliability of the results.  

 

Based on earlier research, it is expected that the first regression part will give significant negative effects 

of government ownership on the cumulative buy-and-hold returns pre- and post-crisis. We expect 

positive returns during the financial crisis. For the second part of the analysis, we expect lower volatility 

of the government portfolio than the market, especially during the financial crisis. In terms of excess 

returns, we expect them to be negative pre- and post-crisis and less negative during the crisis.   



Page 43 of 186 
 

4. Data collection and characteristics 

 

When researching for this thesis, we found no studies that directly investigated the same issues as this 

thesis. Thus, there was no previous data sample that fitted our analysis, and we had to create the data 

set ourselves. This section presents the process for the data selection, how and where it was collected, 

along with the motivation behind the choices made. We also give summary statistics for the data to 

enable the reader to understand the distribution and characteristics of the variables used in the analysis. 

 

4.1 Selection criteria 

The main goal for this thesis is to investigate whether government block ownership had a stabilizing 

effect on share prices during the global financial crisis. Thus, the starting point of data collection was 

finding government-owned, publicly listed companies with available stock price information during the 

crisis. As mentioned in the topic delimitation, the analysis is restricted to companies listed on stock 

markets within the area defined by The International Monetary Fund as “Advanced Economies”. This is 

a list of 40 countries2. These were selected because, according to IMF (2017), countries classified as 

advanced economies score highly in integration into global financial systems, among other things. Thus, 

this can act as a proxy for market efficiency, which is an important underlying criterion for the asset 

pricing models employed in this thesis.  

 

We have defined a blockholder as a shareholder with a minimum of 5 percent ownership, following Boss 

et. al. (2013, p. 252). The hypothesis is based on investor sentiment. Particularly, the general idea is that 

investors believe state owners to be more reluctant to let their subsidiaries go bankrupt or face 

substantial financial distress. Hence to capture the effect of investor sentiment during crisis and normal 

times, only companies in which a state was a blockholder for the entire sample period were selected.  

 

As mentioned in the literature review, several studies have concluded that state ownership, in general, 

has a negative effect on share prices. Therefore, to enable comparison, the sample period is set so that 

there is a pre- and post-crisis sample. Our analysis starts on January 2nd 2006 and ends on December 

31st 2010. The crisis period is defined as beginning on July 16th 2007, and ending on March 9th 2009, 

in accordance to Lardon et al. (2013, p. 11) and Beuselinck et al. (2015, p. 5). July 16th 2007 was the day 

                                                        
2 See the list of countries in appendix 1.  
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the Datastream Total Market Index started to decline. March 9th 2009 was the day the index reached 

its lowest, before inclining.  

 

After selecting listed companies with government block ownership, we proceeded to find peers. Peers 

were selected using the state-owned companies’ primary SIC code in addition to using operating 

revenue as a measure of size. The same criteria as the government-owned companies as to location and 

available data period was applied. We allowed no reported state ownership above 2 percent at any time 

during the sample period. Each state-owned company has at least two peers in the sample. This 

selection process yielded a sample of 285 companies, where 71 of these were state-owned.  

 

4.2 Data collection  

For the collection of shareholder data, we used the Orbis database from Bureau Van Dijk3. This is 

recognized for its thorough and comprehensive ownership data (Lardon et al. 2013, Beuselinck et. al. 

2015). Orbis classifies the identity of the blockholders in the database, thus all pre-classified state 

shareholders are registered. Moreover, in addition to state and public authorities, all shareholders with 

names such as ministry, state of government, treasury et cetera was defined as government, following 

Beuselinck et. al (2015, p. 4). The Orbis database has information on direct and total ownership. Where 

possible, total ownership was used. However, some companies only had information on direct 

ownership. Hence, in these cases this measure was extracted and applied in the regression.  

 

We have for a number of reasons decided not to include financial institutions in our data sample. During 

the financial crisis, financial institutions were hit especially hard. As mentioned previously, many 

governments bailed out financial institutions that were on the verge of bankruptcy. This may give a 

wrong indication on how these firms performed during the financial crisis. Financial institutions are also 

subject to many regulations and these regulations can differ from country to country. Because we have 

firms from many different countries in our sample, this may affect the results. We find looking into these 

regulations outside of the scope of this thesis. Finally, leaving financial institutions out of the sample 

should not affect the results significantly, as we only want to investigate the effect of government 

ownership on stock returns compared to peers. Leaving one industry out of both the government-

owned sample and the peer sample should therefore not affect the analysis significantly. In practice, 

                                                        
3 https://orbis-bvdinfo-com.esc-web.lib.cbs.dk:8443/Search.QuickSearch.serv?_CID=1&context=4TVLFCXOOL1FLLR 
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this means we have excluded all companies with Standard Industrial Classification (SIC) codes between 

6000 – 6799.  

 

After the base sample was selected, all block-ownership data was collected on the firms. Blockholders 

were categorized as institutional, corporate, family, individual or other, in addition to government. We 

also collected data on the percentage of ownership each blockholder type had, as well as the type and 

percentage of the largest shareholder for each company. As presented in the literature review, different 

blockholders of different size has been proven to have effects on the share prices of a company. This 

data was included to ensure the findings of state blockholders were not spurious or simply driven by 

the presence of a blockholder, rather than a government blockholder.   

 

Share prices for all companies was downloaded from Thomson Reuter’s Datastream. If a company was 

listed on several stock exchanges, the company’s home country stock exchange was chosen. In addition, 

we also collected accounting data from Datastream, to enable controlling for accounting profitability 

and capital structure. Firms with no available or missing accounting data were deleted from the sample.  

 

Finally, for the CAPM and factor models, the global factors were downloaded from Kenneth French’s 

website4, the co-creator of the Fama-French three- and five-factor models.  

 

4.3 Data processing  

As stated in the methodology section, the analysis is based on cross-sectional multiple linear regression 

and time-series regression. The two analyses are quite different in terms of methodology and the 

required processing of data. Thus, the data was processed separately for the two analyses.  

 

4.3.1 Cross-sectional multiple linear regression 

To represent stock price returns, the buy-and-hold return for the pre-, during-, and post-crisis periods 

were used. In addition, the average of each company’s debt, equity, operating profit and revenue was 

used to calculate the debt-equity ratio and the operating profit margin. Some companies lacked 

information about one or more of these accounting data, and thus were deleted from the sample.  

 

                                                        
4 http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html 



Page 46 of 186 
 

In assessing the sample’s fulfilment of the OLS assumptions, a number of severe outliers were detected 

in the continuous variables. To mitigate this problem, two methods were attempted. The first was to 

winsorize the outliers, which means that all outliers above and below some predetermined percentile 

will be replaced by the most extreme values within the accepted percentile-range. Only at a 95 percent 

winsorization did the sample begin to look somewhat acceptable. This means that the top and bottom 

2.5 percentile of values were changed to the value at the 2.5th and 97.5th percentile. 

 

The second method for dealing with outliers was to delete them. The method used to detect which 

outliers to delete was to use 1.5 x the inter quartile range, a popular method for dealing with outliers 

(Smith, 2010, p. 3). As the outliers were different in the pre-, during-, and post-crisis data samples, there 

were some differences between the final samples in regard to which companies remained. However, as 

the objective was not to predict or explain anything about a single company, but to look at the difference 

between those that were government-owned and those not, we do not consider this a problem. The 

deletion lead to three data samples that fulfilled the OLS assumptions sufficiently.  

 

Appendix 2 shows the residual plots of the data sample, where it does look like there is some skewness 

or kurtosis in the Normal Q-Q plot. However, as shown in the descriptive statistics below, the skewness 

and kurtosis levels of the continuous variables do not deviate much from the normal levels. The Jarque-

Bera test for normality rejects the null hypothesis.  This test, for cross-sectional data, uses Monte Carlo 

simulations for testing samples smaller than 2000 (Gavrilov & Pusev, 2014, p. 7). Hence, the result is 

largely based on simulated data points using the mean and standard deviations from our sample.  

However, according to Ghasemi and Zahediasl (2012), when we use hundreds of observations, 

deviations from normality should not cause problems. The histograms of the model-residuals in figure 

4.1 show that they look approximately normal, albeit a little skewed.  

  
Figure 4.1: Histograms of model residuals for cross-sectional regression models. 
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The Scale-Location plot shows that there is a large degree of heteroscedasticity in the sample, which is 

also supported by the Breusch-Pagan test and the Goldfeld-Quandt test5. Hence, all results are stated 

with heteroscedasticity-robust standard errors. This is because if there is a significant degree of 

heteroscedasticity and normal standard errors are used, the t-statistics of the OLS estimates will not 

have a normal distribution. Thus, estimated the standard errors will be incorrect (Stock & Watson, 2011, 

p. 159).  

 

Much of the data collected for this thesis is represented in categorical variables. Thus, to include these 

in the regression, they have to be dummy coded6. As a result, there will naturally be a rather high degree 

of correlation among the variables. To avoid too high multicollinearity in the regression, there are 

certain variables that have to be excluded or that cannot be in the regression with other variables, as 

stated in the Methodology in section 3. All OLS assumption tests are found in appendix 5.  

 

4.3.2 Time-series regression  

The time-series analysis in this thesis is based on both CAPM and APT factor models, as discussed in 

section 3.2.2. The factors were retrieved from Kenneth French’s website, where the global factors were 

chosen. This is because the global portfolio is the most equal to the “Advanced Economies”-list 

employed when selecting data. See appendix 10 for explanation of how these factors are calculated and 

which countries are included.  

 

In preparing the sample for the time-series regression, the companies were sorted into portfolios. One 

portfolio consisted of the equal weight of all companies with a state blockholder, while the other was 

the equal weight of all fully private peers. The risk-free rate was subtracted from these portfolio returns 

in creating the dependent variables, in accordance to financial theory. In addition to these two 

dependent variables, a third was also constructed which was calculated as the return of the 

government-owned portfolio minus the return of the peer portfolio. This last type allows for a direct 

comparison of the excess return of the government-owned portfolio over the peer portfolio.  

 

For the time-series analysis we need to test the standard OLS assumptions as with the cross-sectional 

regression above. In addition to this, there are some other problems that may arise when working with 

time-series data. Specifically, the assumptions of stationarity of the data and the assumption of no 

                                                        
5 See appendix 5 for heteroskedasticity tests.  
6 All dummy-coding is presented in appendix 11.  
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autocorrelation in the data need to be satisfied. Stationarity of the data means that it does not “wander 

off” in an upward or downward direction (Jaroszek, 2017, p. 25) That is, the mean, variance and 

autocovariance has to be constant across time (Brooks, 2008, p. 318). Non-stationarity of the data may 

bias the estimated parameters and cause the test statistics to be incorrect. This may give spurious 

effects in the regression model (Brooks, 2008, p. 319). Autocorrelation is the correlation between the 

error terms over time. The presence of autocorrelation may, as with heteroscedasticity, cause the 

coefficient estimates to be inefficient. This means that the standard error estimates could be wrong 

leading to a higher probability of type 1 errors7. Also, it could lead to a too high R squared (Brooks, 2008, 

p. 150).   

 

4.3.2.1 Main analysis 

To detect normality of the residuals in our data we examine the Normal QQ-plots as well as conducting 

the Jarque-Bera test for all models. The null hypothesis in the Jarque-Bera test is that the data is 

normally distributed.  In all models in all periods, there seem to be a problem with non-normality in the 

data. Visual examination of the normal QQ-plots supports this – there are clearly problems with 

skewness and kurtosis in the residuals. To correct for this, we chose to winsorize the dependent variable 

on a 95 percent level. After winsorizing the dependent variables for all time periods, the Jarque-Bera 

test cannot reject normality in any of the models. Furthermore, the normal QQ-plots seem fine after 

the correction8.  

We used a number of different tests for detecting non-stationarity in our data. We examined plots of 

the returns, in addition to the autocorrelation function and partial autocorrelation function plots of the 

returns. Further, we conducted the Augmented Dickey Fuller (ADF) test, the Kwiatkowski–Phillips–

Schmidt–Shin (KPSS) test and the Phillips-Perron (PP) tests for all dependent variables used in the 

analysis. After winsorizing, we found no evidence of non-stationarity in any of the variables in the pre-

crisis and crisis period. In the post-crisis period, the KPSS tests showed some signs of non-stationarity in 

the Government-minus-RF variable. However, we chose to overlook this for two reasons: the KPSS test 

tend to have a high rate of type 1 errors (Kwiatkowski, Phillips, Schmidt & Shin, 1991, p. 170) and 

because all other tests show evidence of the data being stationary.  

Autocorrelation is tested using the Durbin-Watson test, which is a first order autoregressive test. This 

means it “tests only for the relationship between an error and its immediately previous value”. (Brooks, 

                                                        
7 to reject the null hypothesis when it is true. 
8 See appendix 8. 
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2008, p. 144). The null hypothesis of the Durbin-Watson test is no autocorrelation. For the main part of 

the analysis the null hypothesis cannot be rejected in any of the models. Therefore, there does not seem 

to be any problem with autocorrelation in any of the models in any time period.  

To detect problems with heteroscedasticity in our data we examined the Scale-Location plots and 

conducted Breush-Pagan and Goldfeld-Quandt tests for all models. The Breush-Pagan and Goldfeld-

Quandt test both have a null hypothesis of homoscedasticity. In the pre-crisis and post-crisis period, 

both tests suggest that the data is homoscedastic, and therefore no violation of the assumption is found. 

However, during the crisis, the two tests show conflicting results. Because of this we chose to use 

heteroscedasticity robust standard errors in our models, to make sure this will not lead to incorrect 

standard errors.  

Last, we tested the models for multicollinearity using the VIF test as done in the cross-sectional 

regression. Using a threshold of 10 as suggested by Hair et. al. (2014, p. 200), there does not seem to 

be any major problems with multicollinearity in the time-series regression.  

 

4.3.2.2 OLS Assumptions in the robustness tests  

4.3.2.2.1 Peer-minus-RF as dependent variable  

The Jarque-Bera test rejects normality in all periods. In the crisis and post-crisis periods deletion of 

outliers makes the data even less normal than winsorizing. Because the Normal QQ-plots look fine after 

winsorizing, and we have hundreds of observations, we choose to conduct the regressions using the 

winsorized variables.  For the pre-crisis period, instead of winsorizing, the data was corrected by deleting 

outliers outside 1.5 x inter quartile range. After deleting outliers, normality cannot be rejected by the 

Jarque-Bera test and the normal QQ-plot looks good. All tests for stationarity suggests that the data is 

stationary and both heteroscedasticity and multicollinearity does not seem to be a problem in any of 

the time periods. The Durbin-Watson tests gives a significant test statistic in the pre-crisis period, 

suggesting autocorrelation. To correct this, we add a lag to the dependent variable as well as correcting 

the models using Newey West robust standard errors.   

 

4.3.2.2.2 Government-minus-RF as dependent variable 

Normality is rejected in all time periods and the dependent variable is therefore winsorized. In all 

periods, this seems to make that data more normal. All test of stationarity suggests that the data is 

stationary, and multicollinearity does not seem to be a problem in any of the time periods.  The Breush-
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Pagan and the Goldfeld-Quandt test show no problem with heteroscedasticity in the pre-crisis and post-

crisis period. In the crisis period, however, the tests show conflicting results. Autocorrelation seem to 

be a problem in the pre-crisis and the crisis period, and we therefore add a lag to dependent variable 

to improve this. To avoid any biasedness from either autocorrelation or heteroscedasticity, we correct 

the models with Newey West robust standard errors in the models where this is present.   

 

4.4 Descriptive statistics  

The sample of firms is used in both the cross-sectional and time-series regressions. However, as 

presented above, the processing of the data is different in the two analyses. First, we present the 

common features of the sample, followed by descriptions of the specific variables used in the two 

regressions.    

 

The dispersion of firms across countries and industries is presented in table 4.2 and 4.3. Along with the 

home-country dispersion is the categorization of the firms, which refers to whether the firm is included 

in the sample because it is state-owned or a peer. In addition, as some of the firms in the sample went 

bankrupt either during or after the crisis, the location of these companies has been included. All 

bankrupt firms are peers, no government-owned firms that had gone bankrupt were found.   

 

Some of the industries above have characteristics that have previously been referred to as “Natural 

Monopolies” by other researchers. Boardman and Vining (1992) argued that studying state-ownership 

in such industries could not be used to conclude whether these firms were more or less profitable than 

others. This is because they argued that certain industries were not competitive environments, because 

firms operated essentially as monopolists due to geographic location, high entry costs et cetera. Further, 

we stated introductorily that the 2014 oil price crisis could not be used to test our hypotheses due to 

the OPEC cartel’s price power. However, we include these firms in our sample because they are publicly 

listed and available to invest in for all investors. Thus, they are subject to market movements, their 

prices the equilibrium of supply and demand and hence sensitive to investor sentiment.  
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Table 4.2: Dispersion across countries and status.  

State-Owned Peer Bankrupt Total
Australia 0 10 1 11
Austria 2 1 0 3
Belgium 1 3 0 4
Canada 2 10 0 12
Denmark 5 1 0 6
Finland 4 1 0 5
France 6 3 1 10
Germany 4 11 2 17
Greece 2 1 0 3
Hong Kong 0 6 0 6
Ireland 0 2 0 2
Israel 0 2 0 2
Italy 6 5 1 12
Japan 0 44 0 44
Luxembourg 3 0 0 3
New Zealand 4 2 0 6
Norway 7 0 2 9
Portugal 0 1 0 1
Singapore 0 1 0 1
South Korea 9 5 2 16
Spain 3 8 2 13
Sweden 4 4 0 8
Switzerland 4 5 1 10
Taiwan 4 7 0 11
United Kingdom 0 16 2 18
United States 1 49 2 52
Total 71 198 16 285
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Table 4.3: Dispersion of state-owned vs fully private firms across industries. 
 

State-owned Peer Total

Oil and Gas Extraction 4 9 13
Mining and quarrying of nonmetallic 
Minerals except fuels 1 1 2

Heavy Construction other than Building 
Construction Contractors 2 11 13

Food and Kindred Products 2 4 6
Apparel and Other Finished Products 
made from Fabrics and Similar Materials 1 8 9

Furniture and fixtures 1 3 4
Paper and allied Products 1 5 6
Printing, Publishing, and Allied Industries 1 5 6
Chemicals and Allied Products 3 12 15

Petroleum Refining and Related Industries 1 5 6

Rubber and Miscellaneous Plactics 
Products 1 5 6

Stone, Clay, Glass, and Concrete Products 1 4 5

Primary Metal Industries 3 6 9
Industrial and Commercial Machinery and 
Computer Equipment 1 5 6

Electronic and other Electrical Equipment 
and Components, Except Computer 
Equipment

2 8 10

Transportation Equipment 4 17 21
Measuring, Analyzing, and Controlling 
Instruments; Photographic, Medical and 
Optical Goods; Watches and Clocks 

3 13 16

Railroad transportation 1 6 7
Water transportation 1 3 4
Transportation by air 6 13 19
Communications 10 17 27
Electric, Gas and Sanitary Services 16 38 54
Wholesale Trade-durable Goods 1 4 5
General Merchandise Stores 1 3 4
Eating and Drinking Places 1 2 3
Hotels, Rooming Houses, Camps, and 
other Lodging Places 1 2 3

Business Services 1 5 6
Total 71 214 285
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4.4.1 Cross-sectional data sample  

As noted above, our final sample consists of 285 companies. 71 of these are defined as state-owned, 

while the 214 remaining are peers. 16 of the peers are firms that have gone bankrupt either during or 

after the financial crisis.   

 

The dependent variable, Return, is reported in percent. As the sample stretches across all three time 

periods, each represented by a dummy-variable, the companies are counted three times. The 

characteristics of the continuous variables are presented in table 4.4 below. These characteristics of the 

data set are before any elimination of outliers. As can be seen, all variables have very high kurtosis and 

skewness, indicating that they are not normally distributed9.  

 

 
Table 4.4: Summary statistics for continuous variables.  
 

After the data processing elaborated on in section 4.3.1, some of the companies are excluded from one 

or more time periods. Hence this yields a smaller sample than if all companies were included in each 

period. The summary characteristics presented in the rest of this sub-section is of the data after the 

deletion of outliers. Thus, this is the data applied in the regression.  

 

 
Table 4.5: Dependent variable characteristics. 
 

The dependent variable, Return, is mildly skewed, with a right-hand-side tail and an “excess” of residuals 

below 0. This might lead to biased estimates of the dependent variable, in addition to distorted values 

in some regression statistics (Welc et. al., 2018, p. 68). There is also a mild degree of kurtosis, with an 

excess kurtosis of -0.60210. In theory, this means that there are fewer outliers in the data than what the 

normal distribution produces. However, as seen in appendix 2 of the QQ-plots, the data seems to be 

sufficiently normally distributed for our findings to be reliable.  

 

                                                        
9 See plots in appendix 3.  
10 3 – 2.398 = 0.602. 

Variable Observations Mean Standard 
deviation Minimum Median Maximum Skewness Kurtosis

Return 859 28.34 58.65 -99.37 9.27 1008.70 3.66 26.00
Debt/Equity 859 83.01 393.12 -9273.30 65.03 5029.94 -13.50 405.47
Operating Margin 859 -58.10 1337.49 -37526.72 7.86 57.98 -26.18 722.45

Variable Obs. Mean Standard 
deviation Min. 1st 

Quartile Median 3rd 
Quartile Max. Skewness Kurtosis

Return 638 6.6 58.65 -96.05 -42.8194 5.31 42.9566 151.8 0.3423 2.3984
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The mean and the median are quite close, especially considering the distance from the minimum 

observation to the maximum observation. The significance of the coefficients in OLS regressions is 

determined using mean values. Hence having similar mean and median values will allow the regression 

estimates to better capture the real relationships. It is evident that the majority of observations lie closer 

to the minimum than the maximum, as the mean and median are relatively low numbers at 

approximately 5 – 6 percent. Intuitively, this can be explained by the fact that the sample period includes 

the crisis, which will negatively affect the mean and median returns. However, the observed values 

within the first and third quartiles are relatively equally distributed. As can be seen from figure 5.1, very 

few of the crisis-returns were positive, but the pre- and post-crisis returns seem to have approximately 

the same positive tendency, although the post-crisis returns look higher from a visual inspection.  

 

 
Figure 5.1: Visual representation of the buy-and-hold returns across all three periods.  
 

The independent variables in the cross-sectional regression are mainly ownership variables. In addition, 

some control variables that are based on accounting profitability, capital structure and demographics 

are included. The main interest lies in the government ownership-variables, particularly in the variable 

representing the percentage of government ownership in the different companies. This variable’s 

distribution is presented in table 4.6. 
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Percentage ownership state blockholder Observations 
< 5 % 480 
5 - 10 % 50 
10 - 20 % 30 
20 - 30 % 20 
30 - 40 % 12 
40 - 50 % 9 
> 50 % 32 

Table 4.6: Dispersion of government ownership percentage in sample.  
 

As seen above, the majority of firms have no government ownership. There seems to be a trend for 

states either to be a small blockholder, or a majority blockholder, although this statement is simply 

based on the numbers presented in table 4.6. However, it is interesting that the number of state 

blockholders is diminishing for every percentage interval up until a majority ownership. As presented in 

table 4.8 further below, the majority of the largest owners hold between 10 and 20 percent of the 

shares, indicating that many firms have relatively dispersed ownership, even though the presence of 

multiple blockholders is increasingly normal.  

 

Figure 4.2 shows that the presence of other types of blockholders than governments is high. It is 

apparent that institutional blockholders are the most “normal” in our sample. On average, almost one-

third of the sample firms have institutional blockholders. Corporate blockholders are also more common 

than government blockholders, but the remaining blockholder identities are clearly fewer in number. In 

the category Other falls all additional types of blockholders. In particular, this includes employee groups 

also known as “inside”-owners in previous literature.  
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Figure 4.2: Blockholder identity and their presence in the firms of the sample.  
 

The presence and occurrence of the different types of owners has been presented thus far. Table 4.7 is 

presented next. It displays the occurrence of the different owners as the largest owner in the firms in 

our sample. Although the majority has no blockholders, institutional blockholders are relatively often 

present as the largest owner. The interest of this variable comes from the previous literature that found 

that whether or not the owner in question was the controlling owner impacted the efficiency of this 

blockholder’s presence. As stated in the introduction of this thesis, the separation of control- and cash-

flow rights of the different owners and the effect of this is not investigated. However, by including this 

variable we hope to at least control for some of this effect. Further, table 4.8 shows that in less than 10 

percent of the firms, the largest owner actually holds the majority of shares.  

 

 
Table 4.7: Occurrence of the different owner-identities as the largest shareholder in a firm. 
 

Government
26 %

Institutional
31 %

Corporate
28 %

Family
5 %

Individual
8 %

Other
2 %

Presence of blockholder types

Government Institutional Corporate Family Individual Other

Largest Blockholder Type Observations
No blockholder 248
Government 95
Institution 116
Corporation 48
Family 34
Individual 38
Other 59
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Table 4.8: Ownership percentage for the largest owner in the firms in the sample. 
 

Table 4.9 shows summary statistics of the three non-dummy independent variables in the regression. 

The variable representing the number of blockholders in each firm shows that most firms have only one 

blockholder, although some have up to four. Further, table 4.9 also shows that the firms in the sample 

generally have high debt-equity ratios, meaning the most firms are highly leveraged. The operating 

profit margins lie, on average, around 8 percent.  

 

 
Table 4.9: Summary statistics of the variables NrBH, DE and OM.  
 

The use of many dummy-variables leads to natural high multicollinearity. Hence, to mitigate this 

problem, the one-digit SIC code is used to indicate industry affiliations. Initially, relatively few of the 

firms were classified within the same two-digit SIC code, as seen in figure 4.3.  Thus, merging the firms 

into one-digit SIC-code industries increases the number of firms operating within eah industry. The 

variable is used to control for different industry effects that might affect profitability and thus our 

dependent variable predictions.  

 

Percentage ownership largest blockholder Observations
< 5 % (no blockholder) 248
5 - 10 % 95
10 - 20 % 116
20 - 30 % 48
30 - 40 % 34
40 - 50 % 38
> 50 % 59

Variable Mean Standard 
Deviation Minimum Median Maximum

Number of blockholders 1.16 1.0746 0 1 4
Debt-Equity ratio 73.81 57.5493 0 60.37 227.1
Operating profit margin 8.51 6.4204 -6.54 7.44 25.7
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Figure 4.3: Graphic representation of the industry dispersion in the sample. 

 
 
4.4.2 Time-series data sample  

The returns used in the time-series regression are daily returns and we end up with 39911, 431 and 474 

daily return observations for the pre-crisis, crisis, and post-crisis sample, respectively. We have used 

daily returns because this gives more observations, resulting in more accurate estimations of volatility.  

 

 
Figure 4.4: Price changes of the government, peer and market portfolios, all starting at 100. 
 

                                                        
11 Only 379 observations in the analysis with the return of peer portfolio as dependent variable.  
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Figure 4.4 shows the price changes in the government portfolio, the peer portfolio and the market 

portfolio for the whole period of analysis. It is evident, that all portfolios move in the same direction. 

However, the movements of the market portfolio seem to be greater than the movements of the 

government and peer portfolios.  

 

The descriptive statistics for all the variables in the factor models, before any changes are made to the 

data, are shown below in table 4.10. 

 

 
Table 4.10: Descriptive statistics of the time-series data before data processing. 
 

Pre-crisis
Variable Obs Mean Std. Dev Min Median Max Skewness Kurtosis
Mkt_rf 399 0.064 0.621 -2.440 0.090 2.310 -0.336 4.784
SMB 399 -0.004 0.298 -1.230 0.010 1.110 -0.421 4.737
HML 399 0.026 0.169 -0.790 0.020 1.130 0.765 8.937
WML 399 0.031 0.372 -1.930 0.060 1.850 -1.224 10.110
RMW 399 0.009 0.150 -0.840 0.010 0.910 0.063 7.907
CMA 399 0.001 0.164 -0.440 -0.010 0.630 0.559 3.927
Gov_peer 399 0.003 0.575 -2.347 -0.010 3.034 0.385 6.345
Gov_rf 399 0.060 0.502 -2.171 0.117 1.761 -1.054 6.365
Peer_rf 399 0.057 0.595 -2.548 0.111 1.881 -1.008 6.042
Crisis
Variable Obs Mean Std. Dev Min Median Max Skewness Kurtosis
Mkt_rf 431 -0.186 1.696 -6.700 -0.090 9.240 0.004 7.894
SMB 431 -0.023 0.693 -4.170 0.000 2.350 -0.959 9.388
HML 431 -0.029 0.427 -1.460 -0.040 1.970 0.472 5.911
WML 431 0.080 1.070 -3.830 0.180 3.450 -0.506 4.389
RMW 431 0.030 0.325 -1.560 0.020 1.370 0.106 5.750
CMA 431 0.041 0.437 -1.860 0.000 1.820 0.393 5.687
Gov_peer 431 0.015 1.217 -4.674 0.021 7.949 0.665 8.182
Gov_rf 431 -0.192 1.101 -4.392 -0.095 3.653 -0.392 5.306
Peer_rf 431 -0.207 1.343 -5.274 -0.107 5.275 -0.293 5.958
Post-crisis
Variable Obs Mean Std. Dev Min Median Max Skewness Kurtosis
Mkt_rf 474 0.150 1.143 -3.570 0.180 4.920 0.095 4.955
SMB 474 0.024 0.377 -2.510 0.030 1.510 -0.692 8.277
HML 474 0.016 0.436 -1.500 0.005 1.730 0.194 4.383
WML 474 -0.096 0.803 -4.890 0.010 4.320 -1.069 12.760
RMW 474 0.004 0.247 -0.990 0.010 0.680 -0.377 4.122
CMA 474 -0.013 0.228 -1.000 -0.010 1.010 -0.184 5.155
Gov_peer 474 -0.025 0.860 -3.347 -0.030 4.480 0.121 5.343
Gov_rf 474 0.090 0.673 -2.383 0.107 2.384 -0.293 3.923
Peer_rf 474 0.115 0.829 -3.015 0.185 3.726 -0.070 5.287
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As can be seen in table 4.10 above, in the pre-crisis period, the government-owned portfolio has a mean 

that is lower than the market portfolio, but slightly higher than the peer portfolio. However, the median 

value is higher than both the market and the peer portfolios. All three portfolios show a negative 

skewness. Whereas the market portfolio has a skewness of -0.34, the government portfolio and the 

peer portfolio have skewness of -1.05 and -1, respectively. A negative skewness indicates that the tail 

of the distribution is longer to the left and the mean is to the left of the peak (Everitt, 2006, p. 378). This 

means a greater chance of extremely negative returns.  

 

In the crisis period, the government portfolio has a less negative average return than the peer portfolio, 

but more negative than the market portfolio. The market portfolio has close to no skewness, whereas 

both the government portfolio and the peer portfolio has a negative skewness. The government 

portfolio is more negatively skewed than the peer portfolio.  

 

The post-crisis period shows a lower average return and a lower median value for the government 

portfolio both when compared to the market and peer portfolios. The government portfolio has a 

skewness of -0.29 whereas the market portfolio and the peer portfolio has very little skewness.  

 

In all three periods, the volatility is lower for the government portfolio compared to the two other 

portfolios. This is in line with the expectations and supports the hypothesis of more stable stock prices 

in government-owned companies. As expected, all three portfolios are most volatile during the financial 

crisis, as share prices typically are more volatile in times of distress. The market portfolio is the most 

volatile in all three periods. The difference in volatility between the market and government portfolios 

is higher during the financial crisis, which supports our hypothesis of more stable stock prices in 

government-owned shares during times of distress. However, post-crisis, the difference in volatility 

between the government portfolio and the market portfolio is even greater than in the financial crisis.   

 

All variables seem to be more or less skewed either to the left or to the right. In addition, all variables 

in all periods has a kurtosis higher than 3. This means that there are more outliers in the sample than 

that of a normal distribution. This may bias our results, as it will most likely violate the assumption of 

normally distributed residuals in the regression model. As explained in section 4.3.2, corrections were 

made to the data to meet this assumption.  The descriptive statistics of the dependent variables after 

the data processing are shown in table 4.11 below. As can be seen, the variable peer_rf has a smaller 

number of observations than the other variables in the pre-crisis period. This is because we, to meet 
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the assumption, had to delete the outliers instead of winsorizing. Therefore, all independent variables 

in this analysis were also changed. These changes can be seen in table 4.12.  

 

 
Table 4.11: Descriptive statistics for time-series data after data processing.  
 

Pre-crisis
Variable Obs Mean Std. Dev Min Median Max Skewness Kurtosis
Mkt_rf 399 0.064 0.621 -2.440 0.090 2.310 -0.336 4.784
SMB 399 -0.004 0.298 -1.230 0.010 1.110 -0.421 4.737
HML 399 0.026 0.169 -0.790 0.020 1.130 0.765 8.937
WML 399 0.031 0.372 -1.930 0.060 1.850 -1.224 10.110
RMW 399 0.009 0.150 -0.840 0.010 0.910 0.063 7.907
CMA 399 0.001 0.164 -0.440 -0.010 0.630 0.559 3.927
Gov_peer 399 -0.007 0.471 -0.900 -0.010 0.881 0.027 2.464
Gov_rf 399 0.093 0.376 -0.589 0.117 0.823 -0.170 2.437
Peer_rf 379 0.107 0.455 -1.114 0.136 1.284 -0.237 2.844
Crisis
Variable Obs Mean Std. Dev Min Median Max Skewness Kurtosis
Mkt_rf 431 -0.186 1.696 -6.700 -0.090 9.240 0.004 7.894
SMB 431 -0.023 0.693 -4.170 0.000 2.350 -0.959 9.388
HML 431 -0.029 0.427 -1.460 -0.040 1.970 0.472 5.911
WML 431 0.080 1.070 -3.830 0.180 3.450 -0.506 4.389
RMW 431 0.030 0.325 -1.560 0.020 1.370 0.106 5.750
CMA 431 0.041 0.437 -1.860 0.000 1.820 0.393 5.687
Gov_peer 431 -0.002 0.992 -1.991 0.021 2.007 -0.001 2.569
Gov_rf 431 -0.160 0.867 -1.818 -0.095 1.628 -0.111 2.545
Peer_rf 431 -0.172 1.003 -2.038 -0.107 1.824 -0.107 2.403
Post-crisis
Variable Obs Mean Std. Dev Min Median Max Skewness Kurtosis
Mkt_rf 474 0.150 1.143 -3.570 0.180 4.920 0.095 4.955
SMB 474 0.024 0.377 -2.510 0.030 1.510 -0.692 8.277
HML 474 0.016 0.436 -1.500 0.005 1.730 0.194 4.383
WML 474 -0.096 0.803 -4.890 0.010 4.320 -1.069 12.760
RMW 474 0.004 0.247 -0.990 0.010 0.680 -0.377 4.122
CMA 474 -0.013 0.228 -1.000 -0.010 1.010 -0.184 5.155
Gov_peer 474 -0.025 0.747 -1.561 -0.030 1.501 0.001 2.526
Gov_rf 474 0.102 0.588 -1.041 0.107 1.255 -0.140 2.519
Peer_rf 474 0.129 0.684 -1.164 0.185 1.535 -0.102 2.504
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Table 4.12: Descriptive statistics for pre-crisis period in the analysis with peer_rf as dependent variable.  

 

After the data processing, the government portfolio has a higher mean return than the market portfolio 

in the pre-crisis period, opposite of what it was before the processing. The median value is the same 

and still higher than the market portfolio. The volatility is, as before, lower than the market portfolio. In 

the crisis, the government portfolio has a slightly less negative mean return than the market portfolio, 

in contrast to before, when the opposite was the case. Post-crisis, the government portfolio has lower 

mean return and median, compared to the market portfolio as well as the peer portfolio. The excess 

return of government portfolio over the peer portfolio changes sign from positive to negative in the 

pre-crisis and the crisis period after the data processing. The volatility of the government portfolio is 

lower than both the market and peer portfolios, as it was before the data was processed. 

 

4.4.2.1 T-tests 

To test if there is any difference in returns between the government portfolio and the peer portfolio, 

we conduct t-tests for all three time periods. We conduct one-sided t-tests to assess whether the 

government portfolio has higher returns than the peer portfolio. This gives the following hypotheses: 

 

H0: Government-minus-Peer = 0  

H1: Government-minus-Peer > 0 

 

As can be seen in table 4.13 below, we cannot reject the hypothesis in any of the time periods, indicating 

that the government portfolio does not have higher returns than the peer portfolio. 

 

 

Pre-crisis
Variable Obs Mean Std. Dev Min Median Max Skewness Kurtosis
Mkt_rf 379 0.104 0.539 -2.040 0.090 2.310 0.007 4.186
SMB 379 0.009 0.268 -1.230 0.010 0.880 -0.256 4.141
HML 379 0.029 0.163 -0.390 0.020 1.130 1.167 8.900
WML 379 0.053 0.282 -1.250 0.060 0.970 -0.688 5.611
RMW 379 0.007 0.143 -0.840 0.010 0.400 -0.517 5.752
CMA 379 -0.006 0.154 -0.440 -0.020 0.630 0.554 4.157
Peer_rf 379 0.107 0.455 -1.114 0.136 1.284 -0.237 2.844
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Table 4.13: One-sided T-tests of portfolio returns for Government-minus-Peer.  

 

In addition to the t-test above, t-tests to investigate if there is any difference in returns from the three 

time periods are also conducted. This is done both for the government portfolio and the peer portfolio. 

The hypotheses are as follows: 

 

H0: mean return variable 1 = mean return variable 2 

H1: mean return variable 1 ≠ mean return variable 2 

 

The mean of the returns and the p-values are shown in table 4.14. As can be seen, there is significant 

difference between the crisis returns and pre- and post-returns for both the government portfolio and 

the peer portfolio. When comparing the return pre-crisis to the return post-crisis, there is not a 

significant difference between the returns.  

 

 
Table 4.14: T-tests of variables across periods.  
 

4.4.2.2 F-test 

By conducting an F-test we can see if there is a difference in the variance of the government portfolio 

and the peer portfolio. Specifically, we want to test if the government portfolio has a lower variance 

than the peer portfolio, as this is what we expect to find based on our hypothesis. We test if the variance 

ratio12, is significantly less than 1.  

 

                                                        
12 Variance government portfolio/variance peer portfolio. 

T-tests - one-sided
Mean p-value

Pre-crisis -0.007 0.611
Crisis -0.002 0.517
Post-crisis -0.025 0.770
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The hypotheses are as follows:  

 

H0: variance ratio = 1 

H1: variance ratio < 1  

 

As is shown in table 4.15 below, we reject the null hypothesis in all time periods, which indicates a 

lower volatility in the government portfolio than in the peer portfolio.  

 

 
Table 4.15: F-tests of Variance Ratio.  
 
 

4.5 Data restrictions and limitations 

As the sample consists of companies with different nationalities, they are subject to different disclosure 

rules. To our knowledge, the lowest share ownership percentage that is required to be disclosed is 5 

percent (Lardon et. al., 2013; Security Exchange Act, 1934). Thus, even though the upper limit of 2 

percent government ownership was used on the peer-selection, some of the peers in the sample might 

have a higher percentage of government ownership. However, we believe our distinction of 

government versus non-government ownership still holds. This is because, as mentioned earlier, the 

hypothesis is driven by investor sentiment. If the information on ownership up to 5 percent is not 

disclosed, this should not affect the findings too severely. This is also in line with semi-strong form of 

the Efficient Market Hypothesis.  

 

The accounting data retrieved from Datastream is reported in local currency. We decided not to convert 

this into a common currency, due to several reasons. First of all, directly converting into another 

currency does not take into account the different companies’ own hedging activities, and thus it might 

give a wrong picture of profitability and confound our findings. Second of all, as discussed by Kohler 

(2010, p. 11), the exchange rate movements during the financial crisis were unusual, in that countries 

who were not at the center of the crisis depreciated. Thus, exchanging the currencies might give a faulty 

or incorrect picture of value creation. For example, this could make profits in countries less affected by 

the crisis, smaller in comparison to those more affected by the crisis. Further, if we were to exchange 

F-tests
Variance ratio p-value 

Pre-crisis 0.400 0.000
Crisis 0.417 0.000
Post-crisis 0.503 0.000
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into a common currency, the conversion using daily exchange rates would be very time consuming. 

Finally, using ratios to measure profitability provides the information desired, without the possible 

distortions brought on by exchange rates. Therefore, we used a debt-equity ratio to measure the effect 

of financing, and operating profit margin to measure profitability.  

 

Finally, only blockholders who held blocks of shares above 5 percent over the entire sample period were 

reported in our data sample. This is because trading by blockholders can be an important instrument 

for shareholders to control management and can lead to repercussions for all shareholders. Thus, we 

wanted to limit the effect of this type of shareholder activism, to not distort or confound our findings. 

However, this might mean that some of the companies in our sample had a large blockholder for a sub 

period. The effect of this could potentially lead to spurious findings.  

 

4.6 Conclusion of Data collection and characteristics 

The collection of the sample used in the analysis has been extensive and manual, to ensure ownership 

variables on all firms in the sample are collected and correct. The data is random in the sense that all 

publicly listed firms registered in the Orbis database fulfilling the collection-requirements were 

included. Later, some firms were excluded because of unclear historical ownership during the sample 

period, or because of lacking share price or accounting data. There might be some common features of 

the companies that were excluded, as these may have been smaller, newer or from areas where there 

are less requirements for publicizing information. 

 

There were several issues with the fulfillment of the OLS assumptions, as the data had high skewness 

and kurtosis. However, this was mitigated using deletion of outliers in the cross-sectional OLS 

regression, and by winsorizing in the time-series regression. However, in one sub-part of the time-series, 

winsorizing was not enough and the outliers had to be deleted. After these procedures, the data looks 

sufficiently normal and seem to fulfill the OLS assumptions to a satisfactorily degree. Some regressions 

showed significant heteroscedasticity and/or autocorrelation, but in these cases, this was handled by 

using homoscedasticity (and autocorrelation)-robust standard errors.  

 

The variables collected for the cross-sectional OLS regressions mainly consist of ownership variables. 

Since the ownership variables are mostly categorical variables that have to be dummy-coded, there will 

be a higher degree of multicollinearity in the regression. Further, this is also contributed to by the fact 

that some of the variables have overlapping coverage. Because of this high multicollinearity, certain 
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variables will not be in the same regression, although we will control for all factors previously believed 

important.  

 

For the time-series factor-regression, variables were collected from Kenneth French’ website, as these 

are commonly used by academics and practitioners. The global factors were selected and the factors 

for the three-, four- and five-factor models were collected.  
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5. Results 
 
This section will present the results from the Cross-Sectional regressions and from the Time-Series 

regressions. The main results will be presented in-text, while additional tests and control analyses is 

mostly referred to the appendix. In general, results with a p-value below 0.05 are considered significant, 

although results significant at a 10 percent level may be presented. In such cases, the significance level 

will be specified. This section is limited to presenting the results and variables, explaining their meaning 

and offering some interpretation. Further evaluation is found in section 6 of this thesis.  

 

5.1 Cross-sectional regression 

The main purpose of the cross-sectional regression is to assess whether an investor with a medium-

term investing horizon would lose or gain if he invested in government-owned companies, compared 

to if he invested in fully private firms. The analysis yielded results that supported this thesis’ main 

hypothesis of a positive effect of state block ownership during the global financial crisis. However, the 

effect of government block ownership does seem to depend on the percentage of government 

ownership. There is evidently no significant effect of state ownership when the percentage is below 30 

percent13.  

 

Recall from section 3.3.1 that the two regression equations in this analysis are: 

 

				(1)	𝑅𝑒𝑡𝑢𝑟𝑛 = 𝑇𝑖𝑚𝑒	𝑝𝑒𝑟𝑖𝑜𝑑 × (𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒	𝑔𝑜𝑣𝑒𝑟𝑛𝑚𝑒𝑛𝑡	𝑜𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝 + 𝐼𝑛𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛𝑎𝑙 + 𝐶𝑜𝑟𝑝𝑜𝑟𝑎𝑡𝑒

+ 𝐹𝑎𝑚𝑖𝑙𝑦 + 𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙 + 𝑁𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑏𝑙𝑜𝑐𝑘ℎ𝑜𝑙𝑑𝑒𝑟𝑠 +
𝐷𝑒𝑏𝑡
𝐸𝑞𝑢𝑖𝑡𝑦 + 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔	𝑚𝑎𝑟𝑔𝑖𝑛)		 

 

(2)	𝑅𝑒𝑡𝑢𝑟𝑛 = 𝑇𝑖𝑚𝑒	𝑝𝑒𝑟𝑖𝑜𝑑	 ×	(𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒	𝑔𝑜𝑒𝑟𝑛𝑚𝑒𝑛𝑡	𝑜𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝 + 𝐿𝑎𝑟𝑔𝑒𝑠𝑡	𝑏𝑙𝑜𝑐𝑘ℎ𝑜𝑙𝑑𝑒𝑟	𝑡𝑦𝑝𝑒

+ 𝑁𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑏𝑙𝑜𝑐𝑘ℎ𝑜𝑙𝑑𝑒𝑟𝑠 +
𝐷𝑒𝑏𝑡
𝐸𝑞𝑢𝑖𝑡𝑦 + 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔	𝑚𝑎𝑟𝑔𝑖𝑛) 

 

The interaction terms are used to determine the variable coefficients in each time period, and the 

reference time period is the pre-crisis period. Time1 is the crisis period and Time2 is the post-crisis 

period.  

 

                                                        
13 See table 5.2. 
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Table 5.1 below shows the results from the pre-crisis period part of the regression. The effect of 

government ownership is only significant when the state holds between 40 and 50 percent of the 

shares. The effect is very negative, indicating returns that are 51.031 and 68.146 percentage points 

lower than returns of firms with no state blockholders, in regression 1 and 2 respectively. The 

regressions also indicates that the share returns are affected positively by the number of blockholders 

with shares in the firm, such that each new blockholder increases the share returns by 11.23 and 8.87 

percentage points.  

 

Regression 1 finds that family blockholders have a negative influence on stock returns. Corporate 

shareholders have a negative effect, but this is significant only at a 10 percent significance level. Recall 

that these variables only indicate whether the type of blockholder is present in the firm at all, not their 

position or whether there are plural.  This means that firms who are owned by, for instance, family 

blockholders, on average have 26 percentage points lower returns than other firms. Regression 2 finds 

that if the firm’s largest blockholder is either a corporation or family, their impact on the share returns 

are both significant and negative. Firms with these types of investors as their largest shareholders have, 

in general, lower returns by 26.26 percentage points compared to other firms.  Institutional and 

individual blockholders have no significant effect, along with all blockholders categorized as Others.   

  



Page 69 of 186 
 

Pre-Crisis Period 
================================================== 
                          Dependent variable:      
                      ---------------------------- 
                                 Return            
                           (1)            (2)      
--------------------------------------------------                                                   
pct_gov1                  6.050          4.712     
                         (10.905)      (12.219)                                                      
pct_gov2                  -3.546        -12.535    
                         (12.725)      (11.872)                                                      
pct_gov3                  1.055         -14.493    
                         (17.514)      (19.412)                                                      
pct_gov4                  2.175         -13.510    
                         (11.540)      (16.717)                                                      
pct_gov5                -51.031***    -68.146***   
                         (18.078)      (18.241)                                                      
pct_gov6                  -4.576        -21.891    
                         (12.469)      (16.497)                                                      
Institutional            -10.166                   
                         (10.101)                                                                    
Corporate                -19.153*                  
                         (9.974)                                                                     
Family                  -26.263**                  
                         (12.350)                                                                    
Individual                -5.115                   
                         (11.770)                                                                    
largestBH_type1                         11.234     
                                       (14.301)                                                      
largestBH_type2                         -14.638    
                                        (9.309)                                                      
largestBH_type3                       -26.919***   
                                        (9.220)                                                     
largestBH_type4                        -26.510**   
                                       (12.519)                                                     
largestBH_type5                          1.027     
                                       (14.617)                                                      
largestBH_type6                          3.869     
                                       (19.216)                                                      
NrBH                     11.255*        8.865**    
                         (6.579)        (4.484)                                                      
DE                        0.014          0.015     
                         (0.048)        (0.049)                                                      
OM                        0.448          0.448     
                         (0.417)        (0.417)                                                      
Constant                26.518***      29.126***   
                         (6.687)        (7.239)                                                      
-------------------------------------------------- 
Observations               638            636      
R2                        0.600          0.605     
Adjusted R2               0.572          0.573     
================================================== 
Note:                  *p<0.1; **p<0.05; ***p<0.01 
 
Table 5.1: Pre-Crisis cross-sectional regression results.  
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The crisis period part of the regressions is presented in figure 5.2. The first that is evident is that the 

returns in general were more negative by approximately 80 percentage points during the crisis than 

they were before the crisis.  Further, the presence of government blockholders is linked to a higher 

return compared to firms with no state ownership before the crisis. This holds for all ownership stakes 

above 30 percent in regression 2, but only for ownership between 30 – 40 percent in regression 1. The 

presence of state blockholders yields an increased return by 82.26 percentage points in regression 1 

and either 49.44, 56.05 or 120.13 percentage points in regression 2, depending on the ownership stake. 

The main finding of this part of the regression is that the coefficient on the government-ownership 

variables has changed sign from before the crisis. Where it was negative before the crisis, the effect of 

government ownership has become positive during the crisis. This supports our hypothesis that the 

impact of government ownership on share returns is positive during the crisis, while it is in line with 

previous research regarding the effect before the crisis.  

 

The number of blockholders also has a significant effect on share returns during the crisis. However, 

now the effect is negative, indicating reduced share returns by more than ten percentage points per 

extra blockholder. Regression 1 again finds a positive effect of family and corporate blockholders. At 

this time their presence indicates higher returns by 29.04 and 28.83 percentage points relative to pre-

crisis returns for firms with no blockholders, respectively. Regression 2 finds that if the largest 

blockholder is a corporation, this positively impacts the stock returns. In addition, the effect of family, 

institutional and states as the largest blockholder is significant at a 10 percent level. Contrasting the two 

others, the effect of the largest shareholder being a state or government is negative.   
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Crisis Period  
================================================== 
                          Dependent variable:      
                      ---------------------------- 
                                 Return            
                           (1)            (2)      
-------------------------------------------------- 
Time1                   -82.598***    -85.590***   
                         (7.840)        (8.568)                                                      
Time1:pct_gov1            -0.943         4.660     
                         (13.074)      (14.289)                                                     
Time1:pct_gov2            6.826         24.993     
                         (17.340)      (19.196)                                                                                                        
Time1:pct_gov3            -5.821        30.658     
                         (19.647)      (24.014)                                                                                                        
Time1:pct_gov4            19.619       56.054***   
                         (13.887)      (21.736)                                                                                                       
Time1:pct_gov5          82.236***     120.126***   
                         (21.508)      (24.307)                                                                                                        
Time1:pct_gov6            11.110       49.438**    
                         (14.564)      (21.226)                                                                                                        
Time1:Institutional       12.328                   
                         (11.400)                                                                                                                      
Time1:Corporate          28.827**                  
                         (11.853)                                                                                                                      
Time1:Family             29.035**                  
                         (14.794)                                                                                                                      
Time1:Individual          8.701                    
                         (12.949)                                                                                                                      
Time1:largestBH_type1                  -32.217*    
                                       (18.004)                                                                                                        
Time1:largestBH_type2                   19.159*    
                                       (10.616)                                                                                                    
Time1:largestBH_type3                  31.691***   
                                       (11.523)                                                                                                       
Time1:largestBH_type4                   25.080*    
                                       (15.079)                                                                                                        
Time1:largestBH_type5                   -5.381     
                                       (15.865)                                                                                                        
Time1:largestBH_type6                   -2.009     
                                       (22.189)                                                                                                        
Time1:NrBH              -16.676**      -12.518**   
                         (7.467)        (5.135)                                                                                                        
Time1:DE                  -0.043        -0.043     
                         (0.057)        (0.059)                                                                                                        
Time1:OM                  0.438          0.500     
                         (0.494)        (0.490)    
Constant                26.518***      29.126***   
                         (6.687)        (7.239)                                                      
-------------------------------------------------- 
Observations               638            636      
R2                        0.600          0.605     
Adjusted R2               0.572          0.573     
================================================== 
Note:                  *p<0.1; **p<0.05; ***p<0.01 
Table 5.2: Crisis cross-sectional regression results.  
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Finally, regression results for the post-crisis period is displayed in table 5.3. The results from regression 

1 indicate that, on average, the post-crisis returns were 24.14 percentage points higher than the pre-

crisis returns. Regression 2 finds no significant difference between returns before and after the crisis. 

Neither the effect of government block holdings nor the number of blockholders is significant. This 

indicates that the share returns are not affected by the presence of state or other types of blockholders 

after the crisis. The positive impact of state blockholders we observed during the crisis does not hold 

anymore. Further, the blockholder dummy-variables in regression 1 show no significant effect of the 

presence of the blockholder types after the crisis compared to firms without blockholders before the 

crisis. In regression 2, if the largest shareholder is a corporation, then this positively increases the share 

returns by about 35 percentage points relative to firms with no blockholders before the crisis. This is 

the only significant variable except from the intercept and time-variables in the post-crisis period. This 

indicates that there are other factors than ownership that drives the share returns after the crisis and 

are captured in these variables. Examples of these factors may be institutional and macro-economic 

factors.   
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Post-Crisis Period 
================================================== 
                          Dependent variable:      
                      ---------------------------- 
                                 Return            
                           (1)            (2)      
--------------------------------------------------                                                   
Time2                    24.143**       17.061     
                         (10.505)      (11.291)                                                      
Time2:pct_gov1            -4.977         1.286     
                         (19.813)      (21.397)    
Time2:pct_gov2            0.679          8.110     
                         (22.315)      (22.737)    
Time2:pct_gov3            17.431        29.099     
                         (25.252)      (36.636)    
Time2:pct_gov4           -23.849        -11.629    
                         (32.293)      (42.231)    
Time2:pct_gov5            -6.351         5.340     
                         (22.682)      (33.546)    
Time2:pct_gov6           -27.236        -14.954    
                         (18.059)      (33.437)    
Time2:Institutional       -8.412                   
                         (14.821)                  
Time2:Corporate           18.620                   
                         (15.576)                  
Time2:Family              17.653                   
                         (23.933)                  
Time2:Individual          0.289                    
                         (18.063)                  
Time2:largestBH_type1                    5.250     
                                       (30.378)    
Time2:largestBH_type2                   14.868     
                                       (14.812)    
Time2:largestBH_type3                  35.325**    
                                       (16.403)    
Time2:largestBH_type4                   23.949     
                                       (23.214)    
Time2:largestBH_type5                   13.837     
                                       (21.485)    
Time2:largestBH_type6                   -30.522    
                                       (30.210)    
Time2:NrBH                -3.598        -8.589     
                         (9.488)        (7.153)    
Time2:DE                  -0.123        -0.115     
                         (0.077)        (0.078)    
Time2:OM                  0.054          0.065     
                         (0.644)        (0.647)    
Constant                26.518***      29.126***   
                         (6.687)        (7.239)                                                      
-------------------------------------------------- 
Observations               638            636      
R2                        0.600          0.605     
Adjusted R2               0.572          0.573     
================================================== 
Note:                  *p<0.1; **p<0.05; ***p<0.01 
Table 5.3: Post-crisis cross-sectional regression results.  
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5.1.2 Robustness  

As stated in the methodology section, the reasoning for using two regressions for our main analysis is 

to ensure the validity and robustness of our findings. Previous research has shown that different 

blockholder characteristics may affect the share price of companies, and also that the distribution of all 

shareholders can have a significant effect. Thus, the use of two regressions with different explanatory 

variables might reduce the possibility of our findings being driven by spurious effects or omitted variable 

bias. 

 

Further, mentioned previously in section 3.3.2, we have conducted four control regressions. Appendix 

12 shows the regression results from our four control regressions. Immediately when looking at them, 

there does not seem to be much significance of the control variables. The variable representing the 

largest blockholder type has some significance in all three time periods, similar to in the main regression 

2. However, the SIC-code variable is not significant at all during the three periods, except a weak 10 

percent level significance for the first SIC code dummy before the crisis. Moreover, the variable 

indicating that the companies are from Germany, Austria or Switzerland is consistently significant before 

and during the crisis. The variable is negative before the crisis while it is positive during the crisis.  

 

Appendix 13 shows a series of univariate regressions, where all the independent variables are interacted 

with time and regressed on the share returns. Very few of these are significant, but this might be 

explained by the relatively low number of observations within each group. However, the significance 

and sign of the government percentage variables are similar to those in the main regression equations, 

although there is less significance in this control regression. The industry and geographic dummies are 

not significant, except GeoDummy314 which is significant both before and during the crisis, similar to 

above. Due to the lack of significance, these are not included further in the analysis. The number of 

blockholders is significant in the crisis period, as it has been in the main regressions. This indicates that 

there is some effect of having several blockholders. However, in contrast to the main regressions, this 

effect is positive. There is no significant effect of having plural blockholders in the pre- or post-crisis 

periods.  

 

The largest blockholder type Others seems to be a significant indicator of firm performance. The 

dummies indicating the presence of institutional, corporate, family, individual and other blockholders 

                                                        
14 Germany, Austria, Switzerland. 



Page 75 of 186 
 

are insignificant. This implies that it is not necessarily the presence of the different types of blockholder 

that are of interest, but the ownership percentages of these. This can be contributed to the control 

rights and cash flow rights of the different blockholders, as researched by Laeven and Levine (2008). 

However, as stated in the delimitations of this thesis, this is not investigated further in our research. 

Regardless, it is interesting for our analysis since two of the identity dummies for blockholders are 

significant in our main regression 1. 

 

The debt-equity ratios and operating margin variables are insignificant. This seems to be in conflict with 

economic theory, as one would believe that the share price should be related to these leverage and 

profitability measures in the companies. However, as the global financial crisis appeared as a shock to 

the market, one could argue that such accounting measures’ ability to predict shareholder returns are 

weakened in such periods.  

 

Appendix 14 shows the regression separated into each time period. This is to be able to directly compare 

results within each time period, instead of comparing with the reference category. The results from 

these regressions are very similar to those of the main regression, with the same significant variables 

and sign of these variables. The adjusted R squared is approximately zero in the pre- and post-crisis 

periods, while it is about 10 percent during the crisis.  

 

When comparing appendix 14 with the main regression results, we can see that the presence of the 

Time-dummies result in the most drastic increase in the R squared and adjusted R squared. This 

indicates that this is the variable that has the highest explanatory property of all independent variables. 

However, this is not in conflict with our hypothesis of the importance of the ownership variables. This 

is because the global financial crisis had such a massive impact on the overall stock market. Thus, the 

hypothesis states that given the global financial crisis, the returns of firms with state blockholders should 

be more stable and less negative than those of firms with no state ownership.  
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5.2 Factor models 

In this section we will present the results of the factor model analyses we have conducted. First, we look 

at the results of the original CAPM and Factor Models, then we look at the results of the same models 

with an additional factor, which is the portfolio of peer returns minus the risk-free rate. Last, we will 

present some robustness regressions. 

 

5.2.1 Without peer-factor 

5.2.1.1 Pre-crisis 

The CAPM shows a positive and significant alpha value of 0.074, implying a small excess return over the 

market. This indicates that the government-owned portfolio performs slightly better than the market 

portfolio in the pre-crisis period. The market beta yields a significant value of 0.287. This implies that 

the portfolio of government-owned shares moved in the same direction as the market, but that it was 

less volatile. This indicates less risk in the government-owned firms.  

 

The Fama-French Three-Factor model yields the same alpha value and market beta as the CAPM and 

neither the Small-minus-Big nor the High-minus-Low factors are significant. Since none of the additional 

factors seem to explain the returns of the government-owned portfolio, this model seems to be 

redundant in this time period. The same goes for the Carhart Four-Factor model, where none of the 

factors except the market beta are significant. The adjusted R squared is also slightly lower for both the 

Three-Factor model and the Four-Factor model, compared to the CAPM. 

 

In the Fama-French Five-Factor model, the Robust-minus-Weak factor is significant at a 10 percent level 

and yields a value of -0.208.  This factor indicates that the portfolio of government-owned shares consist 

of a majority of firms that are less profitable than more profitable. This seems to be in line with much 

earlier research that finds that government-owned firms are less profitable, as discussed in section 

2.2.3.  The alpha value yields the same value as in the CAPM and the market beta is slightly lower with 

a value of 0.256. However, it should be noted that the explanatory power only increases by 0.001 in the 

Five-Factor Model from the CAPM, which indicates that the additional significant factor does not explain 

the excess return to a much greater degree.  
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================================================ 
                     Dependent variable:         
             ----------------------------------- 
                           gov_rf                
               (1)      (2)      (3)      (4)    
------------------------------------------------ 
Mkt_rf       0.287*** 0.287*** 0.256*** 0.256*** 
             (0.024)  (0.024)  (0.032)  (0.030)  
                                                 
SMB                    0.016    -0.033   -0.012  
                      (0.061)  (0.068)  (0.062)  
                                                 
HML                    0.023    -0.014   -0.013  
                      (0.105)  (0.110)  (0.104)  
                                                 
WML                             0.090            
                               (0.075)           
                                                 
RMW                                     -0.208*  
                                        (0.125)  
                                                 
CMA                                      -0.209  
                                        (0.145)  
                                                 
Constant     0.074*** 0.074*** 0.074*** 0.079*** 
             (0.017)  (0.017)  (0.017)  (0.017)  
                                                 
------------------------------------------------ 
Observations   399      399      399      399    
R2            0.224    0.224    0.228    0.233   
Adjusted R2   0.222    0.218    0.220    0.223   
================================================ 
Note:                *p<0.1; **p<0.05; ***p<0.01 

Table 5.4: Pre-crisis time-series regression results. 
 
 

5.2.1.2 Crisis 

During the financial crisis the CAPM yields a significant alpha value of -0.114, implying a negative excess 

return over the market. This result is conflicting with the hypothesis that government ownership has a 

positive effect on the share price during times of distress, as we would expect the excess return to be 

higher during the crisis compared to a non-crisis period. The market beta yields a value of 0.247, slightly 

lower than the alpha value in the CAPM in the pre-crisis period. This supports our hypothesis of more 

stable stock prices during the financial crisis. However, it is not a huge difference from the pre-crisis 

period.  

 

The Three-Factor model improves the explanatory power by 0.02815 with the Small-minus-Big factor 

beta significant with a value of 0.322. A factor beta greater than 0 of the SMB-factor implies that the 

                                                        
15 From 0.232 to 0.260. 
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government portfolio consists of more firms with small than big market capitalization. Small firms are 

considered more risky than larger firms, due to less diversification and less capital available in the firm 

(Jaroszek, 2017, p. 42). Because of this, investors might demand a higher return to invest in these firms 

relatively to larger firms, which might lead to a higher excess return. The alpha value is slightly lower 

than the CAPM and the market beta is higher.  

 

In the Four-Factor model, the alpha yields a significant value of -0.089 and the market beta a value of 

0.299. Additionally, the SMB-factor and the Winner-minus-Looser factors are significant, yielding values 

of 0.324 and -0.135, respectively. A WML-factor less than zero implies that the portfolio consists of 

more shares with a tendency for prices to keep falling when they are going down than prices that keep 

rising when they are going up. The adjusted R squared is 0.01216 higher in the Four-Factor model than 

in the Three-Factor, implying that the additional factor improves the explanatory power slightly.  

 

When adding the Robust-minus-Weak - and Conservative-minus-Aggressive factors in the Five-Factor 

model, the adjusted R squared does not improve, even though the CMA-factor is significant.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                        
16 From 0.260 to 0.272. 
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================================================== 
                      Dependent variable:          
             ------------------------------------- 
                            gov_rf                 
                (1)      (2)       (3)      (4)    
-------------------------------------------------- 
Mkt_RF       0.247***  0.341*** 0.299***  0.260*** 
              (0.025)  (0.034)   (0.037)  (0.049)  
                                                   
SMB                    0.322*** 0.324***  0.277*** 
                       (0.091)   (0.092)  (0.089)  
                                                   
HML                     0.038    -0.104    0.106   
                       (0.100)   (0.117)  (0.134)  
                                                   
WML                             -0.135***          
                                 (0.052)           
                                                   
RMW                                        -0.049  
                                          (0.178)  
                                                   
CMA                                       -0.358** 
                                          (0.152)  
                                                   
Constant     -0.114*** -0.088** -0.089**  -0.086** 
              (0.036)  (0.036)   (0.035)  (0.036)  
                                                   
-------------------------------------------------- 
Observations    431      431       431      431    
R2             0.234    0.265     0.279    0.279   
Adjusted R2    0.232    0.260     0.272    0.271   
================================================== 
Note:                  *p<0.1; **p<0.05; ***p<0.01 

Table 5.5: Crisis time-series regression results.  
 

5.2.1.3 Post-crisis 

The CAPM model in the post-crisis period yields a significant alpha of 0.073 and a market beta of 0.194. 

This implies a positive excess return over the market, as seen also in the pre-crisis period. The market 

beta is lower than it was before and during the crisis, indicating that the government-owned shares 

were in fact less volatile compared to the market in the period after the crisis. The Three-, Four- and 

Five-factor models do not seem to improve the explanatory power of the returns as none of the other 

factors are significant and the adjusted R squared does not improve.  
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================================================ 
                     Dependent variable:         
             ----------------------------------- 
                           gov_rf                
               (1)      (2)      (3)      (4)    
------------------------------------------------ 
Mkt_RF       0.194*** 0.212*** 0.212*** 0.206*** 
             (0.021)  (0.036)  (0.036)  (0.036)  
                                                 
SMB                    0.116    0.116    0.122   
                      (0.090)  (0.091)  (0.089)  
                                                 
HML                    0.015    0.015    0.017   
                      (0.092)  (0.092)  (0.094)  
                                                 
WML                            -0.0001           
                               (0.035)           
                                                 
RMW                                      0.006   
                                        (0.113)  
                                                 
CMA                                      -0.149  
                                        (0.113)  
                                                 
Constant     0.073*** 0.067**  0.067**  0.066**  
             (0.025)  (0.026)  (0.026)  (0.026)  
                                                 
------------------------------------------------ 
Observations   474      474      474      474    
R2            0.143    0.147    0.147    0.150   
Adjusted R2   0.141    0.141    0.139    0.141   
================================================ 
Note:                *p<0.1; **p<0.05; ***p<0.01 

Table 5.6: Post-crisis time-series regression results.  
 

Looking at all time periods together, we find evidence for generally more stable stock prices in the 

portfolio of government-owned shares than the market portfolio. The value of the market beta in the 

CAPM is slightly lower in the crisis compared to the pre-crisis period. It is lower in the post-crisis period 

than during the crisis. The more stable stock prices relative to the market supports our hypothesis.  

 

The alpha is slightly positive in the pre- and post-crisis period and slightly negative during the crisis. As 

already mentioned, this implies that the government portfolio has positive excess return over the 

market before and after the crisis, but negative during the crisis. As the hypothesis of this thesis is that 

the government ownership has a positive effect on share prices, the results does not seem to support 

this. The results in context of the hypothesis and possible explanations and biases will be elaborated 

more on in the discussion in section 6 below.    
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5.2.1.4 Confidence intervals for market betas 

To test if there is a significant difference between the market betas of the three different sample 

periods, the confidence intervals are compared. As the confidence interval of the pre-crisis and crisis 

betas are overlapping, there is no significant difference. The same holds for the crisis and post-crisis 

betas. However, the pre-crisis and post-crisis betas’ confidence intervals are not overlapping. Thus, the 

post-crisis market beta of government-owned firms is significantly lower than the beta before the crisis.  

This implies that the state-owned firms have low volatility in all periods, and that it is not significantly 

lower during the crisis. However, the volatility is lower after the crisis compared to before the crisis. 

 

 
Table 5.7: Market beta confidence intervals. 
 

5.2.2 With peer-factor 

In addition to the original CAPM and Factor-Models, we conducted the same models with an additional 

factor, which is the returns of the peer portfolio minus the risk-free rate. This is done to see how our 

portfolio of government-owned companies correlated with the portfolio of peer companies. This is 

because the peer portfolio has a more similar industry spread to the government portfolio than the 

market has.  

 

In the pre-crisis period, the peer-factor is not significant in any of the models. However, the factor is 

significant in the CAPM during the crisis. In this period, the market beta is not significant. The peer-

factor yields a value of 0.217, implying that the government portfolio has more stable stock prices than 

the peer portfolio. In the other factor models, the peer-factor is not significant during the crisis. 

However, in the post-crisis period, the peer-factor is significant on a 10 percent level in the CAPM, but 

it is not significant in any of the factor-models. It yields a value of 0.133 implying a very low correlation 

with the peer portfolio. The market beta is also significant in the CAPM, yielding a value of 0.108. 

Regression outputs can be seen in appendix 15.  

 

5.2.3 Robustness tests 

To test the robustness of our factor models, we have conducted two additional analyses with different 

dependent variables. First, we have regressed the models with the dependent variable as the 

Beta Confidence Interval
Pre-Crisis 0.287 0.239911 0.334248
Crisis 0.247 0.198057 0.296697
Post-Crisis 0.194 0.152700 0.236235
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government portfolio returns minus the peer portfolio returns. Second, we have used the peer portfolio 

returns minus the risk-free rate as the dependent variable.    

 

5.2.3.1 Government-minus-Peer as dependent variable 

In this part of the analysis what we are interested in is the alpha value. The dependent variable 

Government-minus-Peer is a portfolio of going long the government portfolio and going short the peer 

portfolio. The alpha directly gives us the excess return from the government portfolio over the peer 

portfolio. Unfortunately, the alpha value is not significant in any of the time period, and we can 

therefore not say that there is a significant difference in the returns of these portfolios.  

 

5.2.3.2 Peer-minus-RF as dependent variable 

5.2.3.2.1 Pre-crisis 

As mentioned in the data collection section 4.3.2.2.1, we found autocorrelation in the pre-crisis period 

when using Peer-minus-RF as the dependent variable. We have therefore added a lag to all models. The 

market beta for the CAPM is 0.696. Compared to the analysis with the government portfolio above, the 

market beta to the peer portfolio is higher, implying that the peer portfolio is more volatile. The alpha 

is significant and yields a value of 0.03. 

 

In the Three-Factor model, all factors except the HML and lag are significant. The alpha and the SMB-

factor yields values of 0.026 and 0.242, respectively. The adjusted R squared improves by 0.01517 from 

the CAPM and the market beta yields a value of 0.716. 

 

The Four-Factor model has a market beta of 0.668 and the SMB- and the WML-factors are both 

significant. The additional WML-factor seem to improve the model slightly from the Three-Factor 

Model18. The factor yields a value of 0.177. 

 

In the Five-Factor model, the explanatory power is lower than in the Four-Factor model, even though 

all factors except the HML-factor are significant.  

 

 

 

                                                        
17 From 0.671 to 0.686.  
18 Adjusted R squared increases from 0.686 to 0.693.  
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================================================ 
                     Dependent variable:         
             ----------------------------------- 
                           peer_rf               
               (1)      (2)      (3)      (4)    
------------------------------------------------ 
L1peer_rf     0.060*   0.034    0.032    0.029   
             (0.031)  (0.030)  (0.031)  (0.030)  
                                                 
Mkt_rf       0.696*** 0.716*** 0.668*** 0.680*** 
             (0.026)  (0.027)  (0.031)  (0.030)  
                                                 
SMB                   0.242*** 0.167*** 0.213*** 
                      (0.057)  (0.060)  (0.060)  
                                                 
HML                    0.099    0.043    0.087   
                      (0.088)  (0.093)  (0.088)  
                                                 
WML                            0.177***          
                               (0.049)           
                                                 
RMW                                     -0.171*  
                                        (0.101)  
                                                 
CMA                                     -0.250** 
                                        (0.103)  
                                                 
Constant     0.030**  0.026**  0.024**  0.030**  
             (0.013)  (0.012)  (0.012)  (0.012)  
                                                 
------------------------------------------------ 
Observations   378      378      378      378    
R2            0.673    0.689    0.697    0.695   
Adjusted R2   0.671    0.686    0.693    0.690   
================================================ 
Note:                *p<0.1; **p<0.05; ***p<0.01 

Table 5.8: Pre-crisis regression results using peer-rf as the dependent variable.   
 

 

5.2.3.2.2 Crisis 

The alpha in the CAPM is significant with a value of -0.081. As with the government portfolio, this implies 

that the excess return over the market is negative during the crisis. The market beta is 0.492, lower than 

pre-crisis.  

 

In the Three-Factor model, all factors but the alpha and the lag are significant and the adjusted R 

squared increases by 0.04919 from the CAPM model. The Four-Factor model increases the explanatory 

power slightly from the Three-Factor model. The market beta in the Four-Factor model is 0.598, also 

lower than the pre-crisis market beta. All factors except the lag are significant in the Five-Factor model, 

                                                        
19 From 0.691 to 0.740. 
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but the explanatory power is the same as with the Four-Factor model and the market beta is also almost 

the same.  

 
================================================= 
                     Dependent variable:          
             ------------------------------------ 
                           peer_rf                
                (1)      (2)      (3)      (4)    
------------------------------------------------- 
Mkt_RF       0.492***  0.623*** 0.598*** 0.594*** 
              (0.028)  (0.026)  (0.029)  (0.033)  
                                                  
SMB                    0.471*** 0.472*** 0.482*** 
                       (0.065)  (0.064)  (0.065)  
                                                  
HML                    0.218***  0.135   0.356*** 
                       (0.080)  (0.083)  (0.096)  
                                                  
WML                             -0.079**          
                                (0.035)           
                                                  
RMW                                       0.197*  
                                         (0.102)  
                                                  
CMA                                      -0.168*  
                                         (0.101)  
                                                  
Constant     -0.081***  -0.039   -0.040   -0.039  
              (0.028)  (0.025)  (0.025)  (0.025)  
                                                  
------------------------------------------------- 
Observations    431      431      431      431    
R2             0.692    0.742    0.746    0.746   
Adjusted R2    0.691    0.740    0.743    0.743   
================================================= 
Note:                 *p<0.1; **p<0.05; ***p<0.01 
Table 5.9: Crisis regression results using peer-rf as the dependent variable.  
 

 

5.2.3.2.3 Post-crisis 

The alpha is significant in all models. The model with the highest explanatory power is the Five-factor 

model. In this model, the alpha yields a value of 0.04 and the market beta a value of 0.513.  The SMB- 

and the HML-factor is significant and positive in all models. In addition, the RMW factor is significant 

and positive with a value of 0.377 in the Five-Factor model, indicating an overweight of more profitable 

firms.  
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================================================ 
                     Dependent variable:         
             ----------------------------------- 
                           peer_rf               
               (1)      (2)      (3)      (4)    
------------------------------------------------ 
Mkt_RF       0.514*** 0.506*** 0.504*** 0.513*** 
             (0.017)  (0.023)  (0.022)  (0.022)  
                                                 
SMB                   0.290*** 0.297*** 0.281*** 
                      (0.057)  (0.058)  (0.052)  
                                                 
HML                   0.217*** 0.217*** 0.298*** 
                      (0.063)  (0.063)  (0.058)  
                                                 
WML                             -0.016           
                               (0.028)           
                                                 
RMW                                     0.377*** 
                                        (0.076)  
                                                 
CMA                                      -0.003  
                                        (0.083)  
                                                 
Constant     0.052*** 0.043*** 0.041*** 0.040*** 
             (0.016)  (0.016)  (0.016)  (0.015)  
                                                 
------------------------------------------------ 
Observations   474      474      474      474    
R2            0.737    0.762    0.762    0.777   
Adjusted R2   0.737    0.761    0.760    0.774   
================================================ 
Note:                *p<0.1; **p<0.05; ***p<0.01 

Table 5.10: Post-crisis regression results using peer-rf as dependent variable.  
 

Both the government portfolio and the peer portfolio had negative excess returns relative to the market 

during the financial crisis. Both portfolios had positive excess returns before and after the crisis. The 

market beta of the peer portfolio is higher than that of the government portfolio in all time periods. 

This supports our hypothesis that government ownership is more stable than private, and that it is not 

just an effect of the specific industries in our government portfolio. More on this will be discussed below 

in section 6.  

 

5.3 Summary of the Regression results  

In the cross-sectional regression, we found that firms with government blockholders had higher returns 

during the global financial crisis compared to their fully private firms. However, this only applies when 

the government ownership block is relatively large, of at least 30 percent of the outstanding shares. 

This positive effect of state ownership was larger in size than the positive effect of other types of 
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blockholders. If at all significant, the effect of government block ownership on stock return before and 

after the crisis were negative, supporting existing research of state ownership and firm performance.  

 

In the time-series regression, we found that before, during and after the crisis, the portfolio of 

government-owned shares had a lower beta than the market. This supports our hypothesis of more 

stable returns. However, it indicates that this is true not only during crisis-times, but at all times. We 

also found that the alpha was positive before and after the crisis, but negative during the crisis. This 

means that the excess returns of the government portfolio was lower than the expected market return 

during the financial crisis, but higher before and after. This is contradicting our hypothesis. We found 

no significant difference between the returns of the peer-portfolio and the government-portfolio, but 

we did find that the government-portfolio had lower systematic risk than the peers in all time periods.  
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6. Discussion  

 

In this section, the results presented in section 5 is discussed. The method applied, and the collection 

choices made, is also discussed to evaluate how our findings would be affected if something had been 

done differently. Hence, an entire review of the thesis is conducted. This section will end with a 

proposition of further research, underlining the delimitations of the thesis and suggesting an approach 

for ruling out the possible pitfalls.  

 

6.1 General findings  

From the review of existing theories and research in section 2, the expected findings include reduced 

returns for state-owned firms before and after the global financial crisis, less volatility of returns during 

the crisis and significant results when accounting for other, different types of blockholders. Our findings 

were in large part in accordance with these expectations. However, our two main analyses did find 

somewhat conflicting results. In the cross-sectional regression, the government-owned firms of a 

certain percentage were found to have significantly higher returns than their peers during the crisis. 

The time-series regression, on the other hand, did not find any significant difference between the 

returns of the state-owned firms and their peers. We find that the state-owned firms performed worse 

than the overall market during the crisis.  

 

Our hypotheses state that we expect firms with state ownership to both have higher returns and less 

volatile returns. This is conflicting with financial theory, which states that there is a tradeoff between 

risk and return. If we believe the firms to have lower risk, then we are implicitly saying they will have 

lower returns, according to financial theory. However, as the period of study is the financial crisis, the 

higher returns we are expecting, can also be interpreted as “less negative returns” than their peers, 

which is a reasonable expectation with the risk-return tradeoff in mind.  

 

Although we hypothesize that state-owned firms have lower risk, some might argue that the risk of 

these firms should be higher as they are less reliable than private firms. This refers to the fact that states 

often use their ownership stakes to reach political goals. Since the investors cannot know how the state 

will want to use the firm, the investment might be considered more risky. On the contrary, government-

owned firms often have a relative advantage when it comes to credit, liquidity and cost of capital, which 

should lead to lower risk.  
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Most of the earlier research mentioned in the literature review investigates the performance of 

government-owned firms using accounting measures such as ROA and ROE. As we base much of our 

hypothesis and discussion on these research papers, it is important to mention that these measures of 

performance cannot be directly compared to share price returns. This may be a reason why we in some 

of our analyses get different results from earlier research. For instance, we find in our time-series 

regression that government-owned firms have a positive excess return over the market before and after 

the crisis. During the crisis, state-owned firms had negative excess returns over the market. This rejects 

hypothesis H120 in this thesis. However, it is important to note that as investors also base their 

investment decisions on such accounting measures, it is likely that good performance in these measures 

can affect share price positively.  

 

6.2 Potential biases 

It is important to note that our sample might suffer from bias. When selecting the core sample, the main 

requirement was that there was a presence of a government blockholder. No investigation into why this 

blockholder had invested was made.  This means that one possible explanation for our findings is that 

states, as a group, generally invest in more stable firms who are less vulnerable. This could yield the 

same results as we have found in our regression, only the reason would be the firms in their own 

characteristics, not their ownership. Further, all blockholders recorded in the sample had stable 

ownership during the entire sample period. Thus, there may be some common feature of the firms 

investigated, that inspires long-term ownership, that impacts the results but are not accounted for in 

the regressions.  

 

Moreover, the firms in the sample had other registered owners in the Orbis database during the sample 

period than those recorded as variables in the regression. As mentioned above, we have only controlled 

for stable ownership of the different types of blockholders. However, some share prices might have 

been affected by the presence of other, temporary owners. This effect might have spilled over on other 

variables. Thus, the exclusion of these owners might lead to spurious effects. 

 

Another bias that may arise based on the firms in our sample is survivorship bias. In our total sample of 

firms, 16 out of 285 companies went bankrupt during the time investigated. This is only 5.6 percent of 

                                                        
20 Hypothesis H1: Firms with a state or government agency as a blockholder will have higher stock returns 
during the global financial crisis of 2007-2009, compared to their fully private peers. 
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the total sample. As we were not able to find any government-owned firms that had gone bankrupt 

during the time of the analysis, all 16 firms were peers. This is a relatively small proportion of total firms, 

especially considering the time of the analysis is the financial crisis, when many firms around the world 

went bankrupt. As mentioned above, if governments generally invest in more stable firms, this could be 

the reason for our findings of lower volatility and also explain why we found no state-owned bankrupt 

firms. However, it is expected that the peers have the same risk as their government-owned 

counterparts, because they are in the same industry and of the same size. Hence, if the underlying risk 

is similar, the reason we have not found bankrupt state-owned firms might be that states offer support 

to these firms when facing financial distress, supporting our hypothesis H221. Nevertheless, when 

comparing both the government and peer portfolio to the market portfolio, it is important to keep in 

mind that the results may be subject to survivorship bias. 

 

6.3 Demographics 

The four most represented countries in our government-owned portfolio are South Korea, representing 

12.7 percent, Norway with 9.9 percent and France and Italy, both representing 8.5 percent of the 

portfolio. The peers are, as mentioned in section 4, based on SIC-codes and similar firm size. The only 

regional requirement is that the peer is also located in one of the countries listed on IMFs “Advanced 

Economies” list. As such, the dispersion of countries may differ from the government portfolio and the 

peer portfolio. The top three countries in our peer portfolio are United States (24.7 percent), Japan 

(22.2 percent) and United Kingdom (8.1 percent), together accounting for 55 percent of the peer 

portfolio. In comparison, these three countries together only account for 1.4 percent22 of the 

government-owned portfolio. It is clear from this that in some countries government ownership is a lot 

more common than in other countries. 

 

The financial crisis started in the United States but later spread to countries all around the globe. During 

the US bear market from 2007-2009, the New York Stock Exchange dropped by almost 90 percent. 

However, other stock markets around the world also suffered great losses. For example, during the 

crisis, stock exchanges in London, Tokyo, South Korea and Oslo declined by 133.9, 92.9, 55 and 92.6 

percent respectively. Figure 6.1 below shows the development of these stock exchanges during the 

                                                        
21 H2: State ownership has a stabilizing effect on the volatility of share price returns during the global financial 
crisis. 
22 One firm from the United States and zero from United Kingdom and Japan. 
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crisis, all from a starting point of 10023. Even though countries everywhere had to experience the crisis 

on their financial markets, as well as on other parts of the economy, the difference in geographical 

dispersion for the government, peer and market portfolio may have affected the results of the 

regressions. Regional effects may cause higher (lower) volatility of returns, creating spurious effects.  

 

 
Figure 6.124: Development of five stock exchanges during sample period, all starting at 100.  
 

It is possible that factors other than ownership preference in these countries drive the results of the 

analyses. Appendix 18 shows the scores of the government and peer portfolios on six dimensions of 

governance. The portfolio scores are calculated as a weighted average of the country-specific scores 

from the Worldwide Governance Indicators (WGI). As can be seen in figure 6.2, control of corruption is 

higher in the government portfolio. This is most evident in 2006 and 2007, whereas from 2008 until 

2010 it evens out more. Beuselinck, Cao and Xia (2013) found that the smaller reduction in firm value 

in state-owned companies during the global financial crisis was driven by higher investor protection and 

low corruption. This might indicate that the positive effect we find of government ownership on the 

share price during the crisis is driven by low corruption in these countries.  

 

 

                                                        
23 See appendix 17 for calculations.  
24 Authors’ own creation. 
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Figure 6.225: Scoring on the dimension “Control of corruption”26.  
 

 

Another factor that is clearly better in the countries of the government portfolio is voice and 

accountability. This reflects “perceptions of the extent to which a country's citizens are able to 

participate in selecting their government, as well as freedom of expression, freedom of association, and 

a free media” (WGI, 2017). In addition, political stability is in all years higher in the government portfolio. 

Political stability in a country might be argued to affect investor’s attitude towards investment in firms 

within that country. However, government effectiveness, regulatory quality, and rule of law seem to be 

either better or similar in the peer portfolio compared to the government portfolio. The rule of law 

reflects “…quality of contract enforcement, property rights…”. High perceived property rights 

protection is found to effect firm performance positively (Yasar, Paul & Ward, 2011), which might 

indicate that firm performance is better in countries scoring well on this factor. In general, we expect 

that higher quality of governance lead to higher firm performance in these countries. Thus, the results 

of the analyses might not simply be an effect of ownership preference. The differences in governance 

quality of the portfolios might also drive the results. However, since the geographic variables were not 

significant in the cross-sectional analysis, we assume that these effects do not confound our findings to 

a large degree.  

 

Table 4.2 and 4.3 in section 4.4 shows the industry dispersion of the state-owned and peer firms. The 

three largest industries in our government portfolio, consisting of almost 45 percent of the shares, are 

                                                        
25 Authors’ own creation. 
26 Calculations explained in appendix 18.  

1,4

1,42

1,44

1,46

1,48

1,5

1,52

1,54

2006 2007 2008 2009 2010

Control of corruption

Government Peer



Page 92 of 186 
 

the industries electric, gas and sanitary services (22.5 percent), communication (14 percent) and 

transportation by air (8.5 percent). In comparison, the peer portfolios biggest industries are electric, gas 

and sanitary services (18 percent), communication (14 percent) and transportation equipment (8 

percent). Since the two portfolios consists of relatively similar industry exposure, we believe it 

reasonable to assume that they have quite similar industry risk. Thus, industry differences in the firms 

are not expected to confound our results.   

 

6.4 Alternative interpretations 

A greater concern than differences in demographics is the difference in general ownership structures 

of the government and the peer portfolio. There are on average 0.82 blockholders in each peer firm, 

while there are 2.08 blockholders per state-owned firm. The cross-sectional regression found that the 

number of blockholders in each firm had significant effects before and during the crisis. The differences 

found between the state-owned and peer portfolios in the time-series regression might be attributed 

to this.  85 of the fully private firms have no blockholders, making out approximately 40 percent of peers 

and 30 percent of the total sample. Thus, any differences found between the state-owned firms and 

their peers might be driven by the fact that peers have less blockholders. However, the number of 

blockholders negatively affected the share prices during the crisis. Hence, it can be argued that the 

positive effect of government ownership found in the cross-sectional regression was not driven by the 

number of blockholders.   

 

Another factor that might affect our findings is that we have not made any distinction specifying how 

the firms are controlled. Lemmon and Lins (2013) and Laeven and Levine (2008) found that the 

dispersion of control- and cash flow rights is an important factor when it comes to profitability. They 

found that blockholders with unequal control- and cash flow rights are more likely to exert private 

benefits and focus less on value creation in the company. We have attempted to control for control 

rights with the variable indicating the largest blockholder type. However, we have not accounted for 

cash-flow rights. Some companies have different share classes, and thus these rights can often be 

unequal. Hence, it is likely that such a separation is present in some of the firms in our sample, which 

could drive results incorrectly.  

 

Further, as an extension on the control of the firms, their management is not investigated. According to 

agency theory, the “agents” or managers, will try to maximize their own utility rather than maximizing 

firm value if these objectives do not coincide. As such, a manager that is not monitored properly might 
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destroy rather than create value for the firm. As the management of the firms is disregarded in this 

thesis, the firms who performed worse during the crisis might be more affected by their management 

than their owners. However, much of the theory regarding ownership is focused on how different 

owners use their abilities to monitor management and ensure value creation, and thus these subjects 

are tightly intertwined. For instance, as literature often shows that governments use their ownership 

stakes to reach sociopolitical goals rather than profit maximization, they use their control rights to 

ensure management complies with these goals.  

 

As mentioned in the literature review, some variables not included in the analysis have been found to 

affect firm performance. These include firm age and accounting and disclosure quality. We do not 

believe excluding these variables significantly distorts our findings. Because the state-owned firms and 

their peers match on size, they are expected to be in approximately the same phase of the business life 

cycle. Evidence regarding disclosure quality and auditing are ambiguous. The accounting rules of 

publicly listed companies are not identical across countries in our sample. Hence, if this was a large 

determinant of stock performance, one might assume the country variables would be significant, which 

they have not been. We are therefore not worried about this having a large effect on our findings. 

 

6.5 Statistical considerations 

A required assumption needed in both the time-series analysis and the cross-sectional analysis is the 

assumption of normally distributed residuals. As seen in section 4.3, we had to use different methods 

to meet this assumption, such as winsorizing of the dependent variable and deletion of outliers. As a 

result of this, the most extreme observations are «less extreme» in our final data than what they are in 

the real sample. If we had not corrected for these deviations, the OLS estimators would not have been 

BLUE. However, the data processing is likely to have led to less realistic findings, such as less extreme 

effects. For instance, as can be seen in section 4.4.2, the excess return of the government portfolio over 

the peer portfolio changes sign after winsorizing. We did not find any significant difference between the 

government returns and the peer returns in the time-series regression. Hence, it is important to keep 

in mind that this lack of significance might be a result of the data processing.   

 

The requirements for establishing causation and for generalizability were presented in section 3.4. The 

first requirement of covariation is proven in the analysis. The requirement of the cause coming before 

the effect is however difficult to prove. All state-owned firms in the analysis had government ownership 

before the crisis. It can therefore be argued that the cause of state-ownership comes before the effect 
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of less negative returns during the financial crisis. This leaves the last requirement of no extraneous 

variables driving the results. Above we have discussed several possible omitted variables that could 

drive our results or lead to spurious findings. However, although some of them may be likely to have 

some significance if included in the analysis, none are likely to change the findings drastically. Thus, the 

exclusion of extraneous variables can be argued to be sufficiently fulfilled. However, there is one 

explanation that we believe is quite likely. This is that states generally invest in firms with more stable 

returns that are better equipped going into times of distress. This possibility has been discussed several 

times above, however we cannot dismiss it completely. The state-owned firms do have lower volatility 

than their peers before and after the crisis as well, not just during. 

 

For our results to be generalizable, our sample must be representative of the population, in addition to 

there being sufficient reliability and validity in our results. The data collection was not completely 

random, as we included all firms we could find that fulfilled our requirements for ownership. Some firms 

might have been excluded either because of unclear ownership, a small or short presence of 

government ownership, or simply because the Orbis Database’s information about shareholder identity 

was registered wrongly or confusingly. However, we do believe that the sample is representative of the 

population, when the population is defined as publicly listed companies located within the IMF’s 

Advanced Economies with state blockholders. Figure 6.327 below shows the market capitalizations in 

our sample versus in reality at the end of 2010.  The light blue columns represent the firms in each 

country in our sample. Their value is the percentage they make out of the total market value of our 

sample. The dark blue columns represent the market value of the stock exchanges in which the sample 

firms are listed. Their value is the percentage they make out of the sum of all stock exchanges in the 

sample. 

 

The figure shows that there are small differences in almost all countries. However, in the USA, the 

deviation is higher. Our sample consists of approximately 23 percent American firms, while the New 

York stock exchange represented about 37 percent of the total market capitalization across the 

countries in our sample.  

 

                                                        
27 See appendix 19 for description of the calculations.  
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Figure 6.328: Market capitalization and country dispersion in sample vs. reality 2010.  
 

The next requirements for generalizability are reliability and validity. The definition and collection of the 

variables used in the analysis is in line with previous research and thus they should be consistent with 

what they are meant to measure. The data collection process was very thorough and based upon 

previous research, and thus the reliability requirement should be sufficiently fulfilled. However, it is 

possible that some small mistakes have been made in the data collection, although controls have been 

made. This affects the validity of our results. Validity is ensured both through accurate collection of data 

and through a thorough understanding of what is measured. As our hypotheses are based upon 

previous literature and deducted from theory, we had a thorough understanding of the data needed 

for the analysis and what it needed to measure. Thus, since we excluded any “illogical” observation or 

measure, we are confident that our analysis has sufficient validity.  

 

However, the question of whether we can generalize in time, i.e. state that the findings also applies to 

other, different times of distress, is more difficult and probably answered more negatively. 

Macroeconomic factors are expected to impact share returns at all times. Thus, there might be factors 

of the 2007 – 2009 crisis that “allowed” this causal relationship between state ownership and returns 

that cannot be expected to hold at other times. Our results may be driven by the fact that the 

governments started with bailouts during the crisis. Since we have not evaluated the changes in stock 

prices during the financial crisis, the effects of the bailouts might have led to higher share prices towards 

                                                        
28 Authors’ own creation. 
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the end. If investors observed bailouts early in the crisis, they will have adjusted their expectations 

resulting in higher returns. This would mean that the investor sentiment that we hypothesize to increase 

returns occurred during the crisis, making it difficult to generalize to other periods. However, if 

observing government bailouts led to the results we have found, expectations of this type of 

intervention is likely to continue in the future. Therefore, we expect our findings to hold in other times 

of distress, at least in significance and sign, but not in total effect. 

 

6.6 Cross-sectional regression 

As stated introductory in this section, the findings of the cross-sectional regression were largely as 

expected from previous research and theory. However, it is interesting to see that only the higher 

percentages of government ownership were significant. This might indicate that if the state holds a 

smaller percentage of the stocks, they are perceived as “normal” shareholders. The most common 

percentage of the largest blockholders of a firm was 10 – 20 percent, while the government ownership 

effect was only visible at values above 30 percent. Hence, this might be an indication that there are 

differences in how investors perceive states as shareholders based on the level of ownership.  

 

Table 6.1 shows a pivot table of the geographic affiliation of the firms and the dispersion of government 

ownership percentages. The Nordics and Spain, France, Italy, Portugal and Greece have the most firms 

with the highest percentages of government ownership. Further, all firms with state ownership 

percentages above 30 percent are from Oceania or western or central Europe29, in addition to the 

countries mentioned above. Recall from table 5.2 that only government ownership above 30 percent 

had significantly higher returns during the crisis.  

  
Table 6.1: Location of firms with different government ownership percentages30.  

                                                        
29 More specifically Germany, Austria, Switzerland, Belgium, Luxembourg and New Zealand. 
30 where DACH is Germany, Austria and Switzerland, British Isles is England and Ireland while Oceania is 
Australia and New Zealand. 

location / gov pct 0 5 - 10 % 10 - 20 % 20 - 30 % 30 - 40 % 40 - 50 % > 50 % Total
US 120 0 0 0 0 0 0 120
Japan 118 0 0 0 0 0 0 118
Asia ex. Japan 48 19 3 7 0 0 0 77
DACH 40 3 5 8 3 0 3 62
Nordics 20 19 13 0 6 0 14 72
Spain, France, Italy, 
Portugal, Greece 45 9 14 5 3 2 9 87
British Isles 43 0 0 0 0 0 0 43
Oceania 23 0 0 0 0 5 3 31
Canada 15 0 0 0 0 0 0 15
BeNeLux 6 2 0 0 0 2 3 13
Total 478 52 35 20 12 9 32 638
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Beuselinck et. al. (2017) found that the value of government ownership during the crisis was positive in 

countries with good investor protection and with low levels of corruption. As we have not controlled for 

these factors in our regression, it is difficult to assess whether they are important determinants for our 

findings. If we had firms in the sample with high government ownership from other areas from the 

world, this might have reduced the positive effect found in the regression. However, as can be seen 

from figure 6.4 below, the scores on “control of corruption” in the countries mentioned above are very 

dispersed. The maximum score is 2.5 indicating high control of corruption, while the minimum is -2.5. 

Most countries seem to have relatively low corruption, whereas Greece and Italy, for instance, score 

low. Thus, our findings do not seem to depend on control of corruption.  

 

 
Figure 6.431: Country scores on “Control of Corruption”32. 
 

Further, in the cross-sectional regression 2, we see that the three largest intervals, 30 – 40, 40 – 50 and 

>50 percent state ownership are significant. This could be interpreted as the effect being positive in 

firms where states have higher control rights. However, in the very same regression, the coefficient on 

the largest blockholder type 1 is significant at a 10 percent level, and its coefficient is negative. This 

blockholder type is government, and thus there seems to be conflicting effects of government as 

                                                        
31 Authors’ own creation. 
32 Data from WGI. 
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blockholders. As the last category of ownership, level 6, is ownership above 50 percent, this naturally 

indicates a majority ownership and thus being the largest owner. However, as shown in table 6.2 below, 

the dispersion of state ownership percentage is spread out across the different percentages.  Thus, it 

seems that the effect of a state being the largest shareholder is dependent upon the ownership 

percentage of that particular state. If it holds above 30 percent, the overall effect will be positive since 

the coefficient on pct_gov is larger than on largestBH_type1. If the ownership stake is smaller, the effect 

will be negative as the smaller percentages of state ownership are insignificant. However, the 

largestBH_type1 variable has a p-value of 0.07433, indicating that there is 7.4 percent probability that 

this effect is in fact no different from 0.  

 

 
Table 6.2: State ownership in firms with states as largest owners.  
 

Collecting data and especially control variables based on previous research was a way for us to try to 

ensure that our findings would not be caused by some spurious relationship or driven by omitted 

variable bias. However, a more realistic problem might be that there are issues with the underlying 

assumption of the analysis. The very foundation of the hypothesis is that investors both know and react 

to the identity of the large shareholders in the companies in their portfolio. This requires that investors 

seek this kind of information and let their investing choices be affected by the information they find.  

This might however be too much to expect from regular investors. Moreover, this requires that the 

semi-strong form of market efficiency holds.  

 

Another problem that may drive the results is that the types of blockholders not accounted for due to 

their “temporary” presence, might correlate with other types of blockholders that are accounted for. 

Further, a high correlation between government shareholder presence and another type of blockholder 

presence might lead to a spill-over effect. Specifically, that some of the effect from one of the types of 

blockholder is attributed to another type of blockholder. Below in table 6.3, the correlation between 

                                                        
33 See appendix 20. 

Percent government ownership observations
5 - 10 % 11
10 - 20 % 16
20 - 30 % 19
30 - 40 % 12
40 - 50 % 9
> 50 % 32
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the different blockholders is presented. There are no correlations above 0.2, meaning there are at least 

weak correlations between the collected variables.  

 

  Government Institution Corporate Family Individual Other 
Government 1 0.04128 0.15831 -0.03873 0.06030 0.05521 
Institution         0.04128  1 -0.00329 -0.10928 -0.02566 0.14031 
Corporate 0.15831 -0.00329 1 -0.06137 -0.01305 -0.00322 
Family -0.03873 -0.10928 -0.06137 1 -0.06802 0.13808 
Individual 0.06030 -0.02566 -0.01305 -0.06802 1 -0.03987 
Other 0.05521 0.14031 -0.00322 0.13808 -0.03987 1 

Table 6.3: Correlation matrix of the presence of the different blockholders.   
 

In the main analyses the adjusted R squared was above 50 percent, indicating that the variables explain 

the dependent variable reasonably well. However, in the period specific regressions in appendix 14, the 

adjusted R squared is drastically lower. In the pre- and post-crisis periods, the explained variance is 

approximately zero, indicating that the independent variables do not share much variance with the 

stock prices. During the crisis, the adjusted R squared jumped to 11 – 12 percent, which is more 

promising for our hypothesis. Only during crisis time can about 10 percent of the variance in stock 

returns be explained by our independent variables. This indicates that more than 50 percent of the 

variance in stock prices from 2006 – 2010 was explained simply by the time-variable.  

 

Time in itself cannot drive stock prices, hence there must be something this time-variable represents, 

other than itself. The financial crisis was an exogenous shock that affected the entire stock market, and 

although the crisis has been blamed on mortgage-backed securities and defects in the financial industry, 

few companies came through without experiencing some decline. The repercussions of the crisis were 

very comprehensive and intricate, so it is likely and logical that the time-dummy in our regression acted 

as a proxy for all of this. Moreover, as the hypothesis is contingent on the crisis, we are not trying to 

prove that the presence of state blockholders explain everything about the stock in which they exist, 

but rather that they will have an extenuating effect given the presence of the crisis.  

 

The regression supports our hypothesis, and the findings are relatively clear. Although the effect of 

other types of blockholders is only controlled but not the main focus, our findings in regard to these are 

interesting. The effect of institutional, corporate and family blockholders is negative if significant in the 

pre-crisis period, contrasting much previous research. However, this might have been different if we 

had controlled for the control- and cash flow rights of the firms. Further, the presence of these types of 
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blockholders have a positive effect, if significant, on share returns during the crisis. This might be a proxy 

for stable ownership, which was found to have a positive effect on share prices during the global 

financial crisis by Lardon et. al. (2013).  

 

Further, the variable indicating the number of blockholders in each company is significant and positive 

before the crisis, while significant and negative during the crisis. The pre-crisis results might be explained 

by the findings by Laeven and Levine (2008) stating that several blockholders are positive for firm value. 

This is because the probability that they monitor each other is higher, and hence reduce the extractions 

of private benefits of control. However, during the crisis, this effect might be the opposite because 

during such a time of distress, the firms benefit from having clear control. Lemmon and Lins (2003) 

investigated the East Asian financial crisis of the end of the 1990s and found that firms with separated 

control and ownership performed significantly worse during this crisis than others. This could indicate 

that during a crisis, firms benefit from having one controlling owner. As the significant positive effect of 

state ownership during the crisis only holds for larger ownership percentages, this might be due to the 

ownership percentage and not simply the owner identity.   

 

One seemingly realistic alternative explanation for our findings is that states are more conservative 

investors and thus invest in more stable companies that are better equipped when a crisis period comes, 

as mentioned above. Although the results will be similar, the cause-effect relationship will be opposite 

of what they have previously been expected to be. Our hypothesis states that government ownership 

cause less negative returns during the crisis, while the idea above indicates that firms that are more 

stable cause state investment. It is difficult for us to test this theory, as the sample firms’ pre-crisis 

financial health was determined to be outside the scope of this thesis. However, the pre-crisis regression 

results indicate that state-owned firms either perform no differently than their peers, or worse. Thus, 

this could argue that the theory presented in this paragraph does not seem likely.  

 

Recall from section 5.1 that the regression results for the post-crisis period had very little significance. 

The time-variable was significant in both regression, while the constant was only significant in regression 

1. The effect of corporations as the largest blockholder was significant and negative in regression 1. The 

lack of significance might be attributed to changes in ownership styles after the crisis. As presented 

introductory, Wong (2009) stated that state-ownership in corporations would be positive after the crisis 

because the focus would be on profit maximization rather than other goals. The fact that the ownership 

variables are insignificant could be an indicator that all blockholders, after a period of rapid decline, 
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generally follow the same strategies to increase value creation. This would lead to no significant 

differences among the shareholder types, but a positive alpha as seen in the regressions.  

 

6.7 Time-series regression 

The methodology applied in the time-series regression requires a number of assumptions to be found 

realistic, as presented in section 3. Although some of these are often argued to be applicable to reality, 

some are definitely not realistic, such as the assumption of no transaction costs or taxes. Underlying all 

the models applied in this thesis is the Rational Choice Theory, but as discussed previously, the concept 

of investor sentiment does not coincide with this. However, although the underlying assumptions are 

problematic, the use of the CAPM and APT continues to be vast in asset pricing and portfolio 

management. This is because, although somewhat unrealistic, the models continue to capture much of 

the variance when applied to historic numbers.  

 

As mentioned in the results section, we found that the returns of the government portfolio were slightly 

higher than the market in the pre-crisis and the post-crisis period. The returns were slightly lower during 

the financial crisis. Earlier research has usually found government-owned firms to be generally less 

profitable than privately owned firms. We would therefore not expect the government-owned shares 

to perform better than the total market before and after the financial crisis. However, even though this 

result is significant for all models, the excess return over the market is only 0.079 percent (pre-crisis) 

and 0.066 percent (post-crisis), which is quite low and could be the result of other factors than 

government ownership.  

 

Further, the regression results show that the portfolio of government-owned firms are a lot more stable 

than the market in all time periods. This is to be expected and supports our hypothesis of more stable 

stock prices. Typically, government ownership has been common in specific types of industries, such as 

railroads, airlines and utilities (Greene, 2014, p. 6). The market portfolio, however, consists of shares in 

many industries not represented in our government portfolio. For instance, information technology, 

which in general is high in competition and therefore has share prices that tend to be more volatile, is 

not represented in our government portfolio. In addition, we specifically excluded all financial 

institutions from our analysis, which are represented in the market portfolio. During the financial crisis, 

the volatility in the financial sector was especially high (Schwert, 2011). Thus, the different industry 

distribution in our government portfolio and the market portfolio may be a reason why the portfolios 

have different volatility. However, we also found differences in volatility of the government and peer 
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portfolios. As mentioned above, these portfolios have relatively similar industry exposure. Therefore, 

the lower volatility in the government portfolio may indicate that government ownership is in fact 

stabilizing on share price returns and not simply due to differences in industry risk.  

 

The robustness analysis with the peer portfolio as the dependent variable implies that the returns of 

this portfolio is much better explained by the CAPM and the factor models than the government 

portfolio. The adjusted R squared is of above 0.65 in for all models in all time periods, whereas when 

the government portfolio is the dependent variable, the adjusted R squared is less than 0.3 for all 

models in all time periods. In addition, almost all factors are significant in this analysis, which was not 

the case in the main analysis with the government portfolio as the dependent variable. To our 

knowledge it has not been done any research using CAPM and these factor models to explain 

performance and volatility of government-owned companies. These results might indicate that the 

returns of companies in our state-owned portfolio do not follow the historical trends represented by 

the factors to the same degree as the peer portfolio.  

 

6.8 Further research  

The main concern regarding our findings is that they are not driven by investor sentiment but rather by 

the states’ investment strategy. If state authorities tend to invest more in stable companies with sound 

financing, better equipped to handle a recession, this will explain why the companies in our sample 

performed better during the global financial crisis compared to their peers. It might also be a 

combination of this and the investor belief of government intervention in the event of bankruptcy. This 

is something we strongly suggest that be researched further. 

 

In the literature review we introduced previous research on corporate ownership and firm profitability. 

Much of what has been found significant previously has been included in this analysis to ensure our 

findings were not driven by any spurious relationships. However, some variables that have had 

significant impacts previously have not been investigated in this thesis, and these have been discussed 

above. Hence, our suggestions for researchers who wish to expand on our analysis is to focus on these 

variables that to some degree make our findings less certain.  

 

Variables not included in our analysis that have been found significant in previous research, consist of 

the degree of investor protection and corruption. Investor protection is regulated by the individual 

states, and thus in some countries the minority shareholders have weaker protection than in others. 
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This is often reflected in the share prices of companies in which one or a coalition of majority 

blockholders are extracting private benefits of control. Further, high degrees of country-level corruption 

are likely to have an effect on the efficiency of those countries as blockholders. In addition, other 

institutional factors, as discussed above, might affect performance. Other variables that have been 

included in previous research of ownership and performance are firm age, control versus cash-flow 

rights and disclosure quality. Previous research has found ambiguous results regarding some of these 

variables, thus it could be interesting to include these in further research.  

 

Finally, our sample consisted of only 71 state-owned firms, as our collection criteria led to the exclusion 

of many firms. However, a more extensive analysis might have a larger sample for instance from 

additional countries or with less strict requirements to state ownership. Investigating countries in 

emerging markets might be an interesting angle for further research. Finally, investigating effects more 

often, such as monthly or yearly, could allow inclusion of less stable ownership stakes.   
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7. Conclusion 

 

This thesis has investigated the effect of government ownership on share price returns during the global 

financial crisis of 2007-2009. This is investigated in two ways. The performance of government-owned 

companies compared to non-government-owned companies is investigated comparing the signs and 

size of share price returns. In addition, the thesis has investigated the stabilizing effect of government 

ownership looking at the market beta. The hypothesis is that government ownership has a stabilizing 

and positive effect on share returns during times of distress. The hypothesis is based on investor 

sentiment and the thought that an investor will be less concerned when investing in a government-

owned firm during times of distress. This because she believes the government to be a “safety net” that 

will bailout the firm if it faces bankruptcy.  

 

To be able to look at the specific effects on share price returns during the global financial crisis, our data 

has been divided into three sub-periods, namely a pre-crisis, a crisis and a post-crisis period. To answer 

the research question, the analysis is divided in two parts. Firstly, two cross-sectional OLS regressions 

have been conducted looking at the effect of different government ownership percentages on the 

cumulative buy-and-hold returns during the three time periods, while controlling for other ownership 

variables as well as accounting variables. Second, a number of time-series regressions based on the 

CAPM and factor models have been conducted to answer the question of whether government 

ownership is stabilizing on share price returns, as well as comparing their performance to the market as 

a whole.  

 

In the following, the research questions presented introductory are answered. 

 

• Did the state-owned companies have higher stock returns than their peers during the global 

financial crisis?  

 

The cross-sectional OLS regressions find that during the financial crisis, the cumulative buy-and-hold 

returns of the government-owned firms are significantly higher than their peers. However, this effect 

applies only to firms with government ownership above 30 percent. The time-series regressions find no 

difference in returns of the government and peer portfolios.   
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• Did government-owned companies have lower stock returns than their peers in non-crisis 

times? 

 

Before the crisis, the cumulative buy-and-hold returns of the government-owned companies are only 

significantly lower than their peers’ returns for ownership percentages between 40 and 50 percent. 

After the crisis, there is no significant difference in the returns.  

 

• Was there a difference in the effect of state ownership on stock returns after the crisis 

relative to before the crisis?  

 

T-tests of the time-series data show that there is no significant difference between the returns before 

and after the financial crisis. In general, the returns seem to be equal across the pre- and post-crisis 

time periods. After the crisis, the firms with government ownership do not perform differently than 

other firms.  

 

• Did the presence of government block ownership lead to less volatility in share prices during 

the global financial crisis?  

 

There is no significant difference in the market beta of the government portfolio in the financial crisis 

compared to before and after the crisis. However, the market beta is significantly lower after the crisis 

compared to before. In general, the government-owned portfolio returns are less volatile than the 

market and peer portfolios for the entire sample period.  

 

The pre-crisis results support existing literature that government-owned firms in general perform worse 

than private firms do. However, during times of distress, they perform better. The lack of significant 

differences in stock price returns of firms with different types of blockholders after the crisis supports 

the theories presented introductory. These state that governments behave more like “normal” 

blockholders focusing on profit maximization after the crisis. As little earlier research has looked at the 

volatility of government-owned firms during times of distress, we do not have much empirical evidence 

to compare our results to. Earlier research has indicated that states are more risk averse and that stable 

ownership leads to reduced idiosyncratic risk. Thus, our findings are seemingly in line with this.  
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The generally more stable stock prices in government-owned firms, independent of the state of the 

economy, might indicate that governments tend to invest in more stable firms and industries less prone 

to competition. If this is true, the causal relationship between government ownership and performance 

is opposite of what our hypothesis states. Nevertheless, the peer portfolio, with similar industry 

dispersion as the government-owned, has a higher market beta, indicating returns that are more 

volatile. In addition, no government-owned firms fulfilling the collection requirements had gone 

bankrupt during the time of the analysis, whereas 16 peers had.  

 

In the 2007-2009 global financial crisis, government bailouts became more common than it had 

previously been. Therefore, it is difficult to conclude whether the results found in this thesis can be 

expected to hold for other times of distress. However, the bailouts were effective in reducing the impact 

of the crisis and ensuring value creation. Hence, if the world is faced with another severe crisis, one 

might expect that this strategy will be applied again. If the stability of state-owned firms is in fact due 

to investor sentiment, this expectation will hold for potential future crises. Thus, we expect that our 

results can be generalized to other times of distress, at least in terms of the directions of the coefficients, 

given that states do not prove that they no longer will provide bailouts.  

 

A number of limitations and possible biases to the results are discussed in this thesis. First, only 

blockholders that held shares during the whole period of the analysis are included. Therefore, some 

influential blockholders might not have been reported. Second, the country dispersion of the 

government portfolio and the peer portfolio differ quite a lot, because the only regional requirements 

in terms of peer selection was that they are on the IMF list of “Advanced Economies”. This might cause 

some regional and institutional effects that have not been accounted for. Moreover, control and 

management of the firms are not controlled for in this thesis. In governance theory and earlier research 

these factors are argued or found to affect firm performance. Last, other factors found to influence 

performance, such as firm age and auditing firm, are not considered in this thesis. However, we do not 

expect these variables to significantly impact our findings, if included.  

 

Based on these limitations, we have made some suggestions for further research of the topic. As some 

variables found to influence performance are not included in this thesis, a suggestion for extension of 

the research is to investigate these effects more extensively. Another topic for further research is to 

investigate more deeply the causal relationship between government ownership and performance. This 

is because our results make it difficult to distinguish whether more stable share prices are an effect of 
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government ownership, or if governments tend to invest in firms with more stable share prices. 

Additionally, including more firms in the analysis, for instance by less strict selection criteria or 

rebalancing the sample and investigating effects on a more frequent basis, might allow for a more 

nuanced analysis. Finally, focusing the analysis on emerging markets instead of developed markets, 

might be an interesting angle for further research.  
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Appendix 1: International Monetary Fund’s “Advanced Economies”-list 
 
 

 
 
Source:  
IMF, 2017, “World Economic and Financial Surveys”. Retrieved from: 
http://www.imf.org/external/pubs/ft/weo/2017/02/weodata/groups.htm#ae 
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Appendix 2: Residual Plots for Cross-Sectional Regression after processing  
 
Model 1 
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Model 2:  
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Appendix 3: Residual Plots for Cross-Sectional Regression before processing 
Model 1:  
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Model 2:  
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Appendix 4: Residual plots for Time-Series Regression after processing  
 
Residual plots for the models in the main analysis without the peer-factor are shown below. 
For plots of the models with the peer-factor, plots for the robustness tests as well as the plots 
before data processing, please contact the authors.  
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Post-crisis 
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Appendix 5: OLS Assumption tests Cross-Sectional Analysis 
 

 
 
  

Heteroskedasticity
BP test GQ test
BP df p-value GQ df1 df2 p-value

Model 1 88.652 44 7.68E-05 1.18 274 274 0.08566
Model 2 98.71 47 1.54E-05 1.2028 270 270 0.06497

Multicollinearity
VIF
pct_gov NrBH OM DE Institutional Corporate Family Individual Other largestBH_type

Model 1 2.368076 5.599362 1.039502 1.058654 2.340361 2.339061 1.292076 1.647873 1.248939
Model 2 6.968065 2.808166 1.037142 1.055501 10.022326

Misspecification 
Ramsey's RESET
RESET df1 df2 p-value

Model 1 0.67635 2 591 0.5089
Model 2 1.8754 2 586 0.1542

Normality 
Jarque-Bera
X-squared p-value

Model 1 38.66 2.20E-16
Model 2 35.659 2.20E-16
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Appendix 6: Time-Series Regression – tests for heteroscedasticity  
 
H0: Homoskedasticity  
H1: Heteroskedasticity  
 

 
 

Heteroskedasticity
Pre-Crisis BP test GQ test
Main analysis BP df p-value GQ df1 df2 p-value

CAPM 1.0228 1 0.3119 0.85643 198 197 0.8615
CAPM peer 2.2126 2 0.3308 0.86253 197 196 0.8497
FF3 4.2145 3 0.2392 0.85651 196 195 0.8602
FF3 peer 4.784 4 0.3102 0.85551 195 194 0.8614
FF4 7.1987 4 0.1258 0.8506 195 194 0.87
FF4 peer 8.4364 5 0.1338 0.8693 194 193 0.8693
FF5 3.8697 5 0.5683 0.82977 194 193 0.9024
FF5 peer 4.7561 6 0.5754 0.82885 193 192 0.9032

Peer-rf
CAPM 0.36419 1 0.5462 0.74558 188 187 0.9775
CAPM lag 6.143 2 0.04635 0.79224 186 186 0.9434
FF3 2.5333 3 0.4693 0.79028 186 185 0.9451
FF3 lag 3.4033 4 0.4927 0.81686 184 184 0.9145
FF4 2.5489 4 0.6359 0.8034 185 184 0.931
FF4 lag 3.1021 5 0.6843 0.83438 183 183 0.8892
FF5 8.0783 5 0.152 0.82323 184 183 0.9057
FF5 lag 9.708 6 0.1375 0.8424 182 182 0.8759
Government minus peer
CAPM 1.5035 1 0.2201 0.75932 198 197 0.9732
CAPM lag 2.7341 2 0.2549 0.79516 196 196 0.9453
FF3 3.3988 3 0.3314 0.75558 196 195 0.9747
FF3 lag 4.3934 4 0.3554 0.80446 194 194 0.9347
FF4 3.7563 4 0.44 0.7556 195 194 0.9743
FF4 lag 4.4757 5 0.4831 0.80442 193 193 0.9343
FF5 4.3093 5 0.5058 0.76027 194 193 0.9714
FF5 lag 5.8156 6 0.4442 0.8051 192 192 0.933
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Heteroskedasticity
Crisis

Main Analysis BP df p-value GQ df1 df2 p-value
CAPM 2.2007 1 0.1379 1.8926 214 213 0
CAPM peer 5.0385 2 0.08052 1.9854 213 212 0
FF3 4.301 3 0.2307 1.8858 212 211 0
FF3 peer 5.068 4 0.2804 1.9607 211 210 0
FF4 6.7235 4 0.1512 1.7933 211 210 0
FF4 peer 8.132 5 0.1491 1.8683 210 209 0
FF5 8.1243 5 0.1495 1.816 210 209 0
FF5 peer 10.159 6 0.1181 1.8945 209 208 0

Peer-rf
CAPM 9.2183 1 0.002396 2.1553 214 213 0
CAPM lag 20.797 2 0 2.0526 212 212 0
FF3 1.9078 3 0.5918 2.179 212 211 0
FF3 lag 8.667 4 0.06998 2.2233 210 210 0
FF4 1.4945 4 0.8276 1.9036 211 210 0
FF4 lag 7.4291 5 0.1906 1.9495 209 209 0
FF5 12.027 5 0.03442 2.1473 210 209 0
FF5 lag 16.939 6 0.009509 2.1889 208 208 0
Government minus peer
CAPM 0.59868 1 0.4391 2.0418 214 213 0
CAPM lag 1.7534 2 0.4162 2.0944 212 212 0
FF3 1.9023 3 0.5929 2.0106 212 211 0
FF3 lag 2.6731 4 0.6139 2.12 210 210 0
FF4 3.1582 4 0.5317 2.0099 211 210 0
FF4 lag 4.0868 5 0.537 2.1215 209 209 0
FF5 4.1261 5 0.5314 1.9999 210 209 0
FF5 lag 5.1763 6 0.5214 2.1046 208 208 0
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Heteroskedasticity
Post-Crisis

Main Analysis BP df p-value GQ df1 df2 p-value
CAPM 1.1879 1 0.2758 0.67937 235 235 0.9984
CAPM peer 2.3906 2 0.3026 0.69419 234 234 0.9973
FF3 5.3104 3 0.1504 0.68963 233 233 0.9976
FF3 peer 6.6772 4 0.154 0.70072 232 323 0.9965
FF4 6.925 4 0.1399 0.68322 232 232 0.9981
FF4 peer 8.2103 5 0.145 0.69074 231 231 0.9975
FF5 9.0112 5 0.1086 0.69628 231 231 0.9969
FF5 peer 10.33 6 0.1114 0.70193 230 230 0.9963
Peer-rf
CAPM 3.8844 1 0.04874 0.6845 235 235 0.9981
CAPM lag 11.432 2 0.003293 0.73774 234 233 0.9898
FF3 9.72 3 0.0211 0.71223 233 233 0.9951
FF3 lag 12.335 4 0.01503 0.75022 232 231 0.9854
FF4 13.557 4 0.008852 0.71699 232 232 0.9942
FF4 lag 18.093 5 0.002833 0.74747 231 230 0.9862
FF5 7.9989 5 0.1563 0.73245 231 231 0.9908
FF5 lag 15.342 6 0.01776 0.76145 230 229 0.9803
Government minus peer
CAPM 1.7401 1 0.1871 0.81728 235 235 0.9387
CAPM lag 6.061 2 0.03677 0.81322 234 233 0.9426
FF3 7.531 3 0.05677 0.81199 233 233 0.9437
FF3 lag 10.374 4 0.03457 0.80385 232 231 0.9513
FF4 10.355 4 0.03486 0.81213 232 232 0.9431
FF4 lag 14.303 5 0.01379 0.80336 231 230 0.9514
FF5 10.76 5 0.05635 0.80243 231 231 0.9525
FF5 lag 13.712 6 0.03302 0.79393 230 229 0.9594
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Appendix 7: Time-Series Regression - Multicollinearity   
 

 

Multicollinearity
Pre-Crisis VIF
Main analysis Mkt_rf peer_rf SMB HML WML RMW CMA Lag

CAPM
CAPM peer 3.77317 3.77317
FF3 1.021003 1.103463 1.119062
FF3 peer 4.210538 4.394742 1.283543 1.13968
FF4 1.699691 1.49704 1.194173 2.056867
FF4 peer 4.441117 4.573543 1.590902 1.20249 2.140551
FF5 1.459562 1.660717 1.206474 1.207478 1.196849
FF5 peer 4.375086 4.498619 1.354087 1.224256 1.208126 1.694448

Peer-rf
CAPM
CAPM lag 1.002778 1.002778
FF3 1.062889 1.201976 1.211963
FF3 lag 1.071025 1.243629 1.215724 1.048957
FF4 1.484315 1.453463 1.263548 1.51689
FF4 lag 1.469374 1.490158 1.265926 1.49947 1.049499
FF5 1.413413 1.276563 1.266665 1.196863 1.536429
FF5 lag 1.420892 1.310838 1.272103 1.202033 1.545842 1.055287
Government minus peer
CAPM
CAPM lag 1.209724 1.209724
FF3 1.021003 1.103463 1.119062
FF3 lag 1.275729 1.14293 1.131138 1.285145
FF4 1.699691 1.497044 1.194173 2.05687
FF4 lag 1.882159 1.557388 1.201808 2.050646 1.291693
FF5 1.459562 1.206474 1.206474 1.196849 1.660717
FF5 lag 1.649196 1.26185 1.220678 1.205224 1.682115 1.302129
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Multicollinearity
Crisis

Main Analysis Mkt_rf peer_rf SMB HML WML RMW CMA Lag
CAPM
CAPM peer 5.783874 5.783887
FF3 2.093855 2.18392 1.068664
FF3 peer 10.42757 7.055925 2.654923 1.096263
FF4 2.563175 2.183987 1.410532 1.939798
FF4 peer 10.46187 7.276561 2.671751 1.414798 2000455
FF5 3.853553 2.397842 1.937971 1.665857 2.360021
FF5 peer 11.61652 7.204822 2.886481 2.021059 1.679498 2.394179

Peer-rf
CAPM
CAPM lag 1.514559 1.514559
FF3 2.093855 2.18392 1.068664
FF3 lag 2.159836 2.826929 1.08611 1.960741
FF4 2.563175 2.183987 1.410532 1.939798
FF4 lag 2.670665 2.835023 1.145892 1.959925 1.98107
FF5 3.853553 2.397842 1.937971 1.665857 2.360021
FF5 lag 3.969459 2.982055 1.946629 1.674222 2.365294 1.975901
Government minus peer
CAPM
CAPM lag 1.35051 1.350501
FF3 2.093855 2.18392 1.068664
FF3 lag 2.132778 2.582832 1.072373 1.598406
FF4 2.563175 2.183987 1.410532 1.939798
FF4 lag 2.614252 2.584036 1.411861 1.943205 1.601202
FF5 3.853553 2.397842 1.937971 1.665857 2.360021
FF5 lag 3.902723 2.771919 1.93877 1.669427 2.360302 1.602005



Page 140 of 186 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Multicollinearity
Post-Crisis

Main Analysis Mkt_rf peer_rf SMB HML WML RMW CMA Lag
CAPM
CAPM peer 5.057933 5.057933
FF3 2.611598 1.472768 2.215074
FF3 peer 6.898974 5.5197 1.570372 2.303716
FF4 2.65692 1.518131 2.215142 1.150546
FF4 peer 6.903393 5.679684 1.637181 2.304812 1.172787
FF5 2.682036 1.481487 2.412396 1.381631 1.148288
FF5 peer 7.33871 6.12315 1.588979 2.582938 1.449216 1.175596
Peer-rf
CAPM
CAPM lag 1.007139 1.007139
FF3 2.611598 1.472768 2.215074
FF3 lag 2.578076 1.55469 2.189375 1.099839
FF4 2.659692 1.518131 2.215142 1.150546
FF4 lag 2.609716 1.607433 2.189376 1.149764 1.131347
FF5 2.682036 1.481487 2.412396 1.381631 1.148288
FF5 lag 2.644942 1.562211 2.397206 1.376767 1.147206 1.116665
Government minus peer
CAPM
CAPM lag 1.34759 1.34759
FF3 2.611598 1.472768 2.215074
FF3 lag 2.643542 1.59006 2.190155 1.510859
FF4 2.65692 1.518131 2.215142 1.150546
FF4 lag 2.71212 1.640365 2.190795 1.139218 1.539887
FF5 2.682036 1.481487 2.412396 1.381631 1.148288
FF5 lag 2.726987 1.600686 2.392239 1.366821 1.152275 1.521928



Page 141 of 186 
 

Appendix 8: Time-Series Regression – tests for Autocorrelation and Normality 
 

 
 

Autocorrelation Normality
Pre-Crisis Durbin Watson Jarque-Bera
Main analysis DW p-value X-squared df p-value

CAPM 2.0931 0.3565 3.3494 2 0.1874
CAPM peer 2.1186 0.2359 2.423 2 0.2978
FF3 2.0867 0.3927 3.2851 2 0.1935
FF3 peer 2.1326 0.1867 2.5597 2 0.2781
FF4 2.1078 0.2918 2.4252 2 0.2974
FF4 peer 2.1441 0.1544 1.8072 2 0.4051
FF5 2.1122 0.2673 2.8645 2 0.2388
FF5 peer 2.1486 0.1387 2.1913 2 0.3343

Peer-rf
CAPM 2.2531 0.01377 1.8689 2 0.3928
CAPM lag 2.382 0.000207 1.5626 2 0.4578
FF3 2.2314 0.02503 0.51095 2 0.7745
FF3 lag 2.3148 0.002305 0.49015 2 0.7826
FF4 2.2323 0.02524 0.2636 2 0.8765
FF4 lag 2.316 0.002308 0.13942 2 0.9327
FF5 2.2588 0.0124 0.4336 2 0.8051
FF5 lag 2.3284 0.001511 0.49209 2 0.7819
Government minus peer
CAPM 2.2331 0.02016 2.5371 2 0.2812
CAPM lag 2.1301 0.1959 3.9324 2 0.14
FF3 2.2558 0.01084 2.7019 2 0.259
FF3 lag 2.1098 0.2763 3.4408 2 0.179
FF4 2.2639 0.008862 2.4532 2 0.2933
FF4 lag 2.1161 0.254 3.0494 2 0.2177
FF5 2.2488 0.01329 2.8343 2 0.2424
FF5 lag 2.109 0.28 3.5238 2 0.1717
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Autocorrelation Normality
Crisis

Main Analysis DW p-value X-squared df p-value
CAPM 1.944 0.5563 1.6425 2 0.4399
CAPM peer 2.0093 0.9274 6.3964 2 0.04084
FF3 1.9768 0.7956 1.0842 2 0.5815
FF3 peer 2.0019 0.9956 3.2969 2 0.1923
FF4 1.9706 0.7358 0.95158 2 0.6214
FF4 peer 1.9883 0.8815 2.5135 2 0.2846
FF5 2.0115 0.9214 0.038566 2 0.9809
FF5 peer 2.0302 0.7674 0.57486 2 0.7502

Peer-rf
CAPM 1.9174 0.3871 25.159 2 0
CAPM lag 2.0254 0.7938 5.9465 2 0.05114
FF3 1.8902 0.2462 6.7279 2 0.0346
FF3 lag 1.8763 0.1941 7.3107 2 0.02585
FF4 1.9126 0.347 6.8288 2 0.0329
FF4 lag 1.89 0.2418 7.9121 2 0.01914
FF5 1.8766 0.1926 4.2859 2 0.1173
FF5 lag 1.8645 0.1545 4.5523 2 0.1027
Government minus peer
CAPM 2.2728 0.004634 2.969 2 0.2266
CAPM lag 2.2075 0.03127 4.2171 2 0.1214
FF3 2.258 0.007721 2.6595 2 0.2645
FF3 lag 2.1786 0.06547 4.0838 2 0.1298
FF4 2.2543 0.009029 2.6369 2 0.2676
FF4 lag 2.1788 0.06734 3.6796 2 0.1589
FF5 2.2555 0.008422 1.5994 2 0.4495
FF5 lag 2.1829 0.0597 2.741 2 0.254
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Autocorrelation Normality
Post-Crisis

Main Analysis DW p-value X-squared df p-value
CAPM 1.9493 0.5765 1.552 2 0.4602
CAPM peer 1.9669 0.7156 1.2446 2 0.5367
FF3 1.9348 0.4688 0.86577 2 0.6486
FF3 peer 1.9503 0.581 0.7702 2 0.6804
FF4 1.9347 0.462 0.86646 2 0.6484
FF4 peer 1.9524 0.5897 0.72558 2 0.6957
FF5 1.9306 0.4369 1.1049 2 0.5755
FF5 peer 1.942 0.5142 0.93406 2 0.6269
Peer-rf
CAPM 2.0212 0.8216 12.488 2 0.001942
CAPM lag 2.4024 0 7.4329 2 0.02432
FF3 2.0588 0.5295 12.328 2 0.002104
FF3 lag 2.3506 0.000143 11.05 2 0.003986
FF4 2.0621 0.513 12.548 2 0.001885
FF4 lag 2.3511 0.000147 10.677 2 0.004802
FF5 2.0131 0.9026 12.255 2 0.002182
FF5 lag 2.282 0.002304 8.646 2 0.01326
Government minus peer
CAPM 2.1113 0.2267 1.9831 2 0.371
CAPM lag 2.1044 0.257 1.9044 2 0.3859
FF3 2.1117 0.228 2.1816 2 0.3359
FF3 lag 2.0945 0.3072 2.0612 2 0.3568
FF4 2.1152 0.2175 2.0278 2 0.3628
FF4 lag 2.0946 0.3115 1.8664 2 0.3933
FF5 2.0707 0.453 1.6073 2 0.4477
FF5 lag 2.0612 0.5156 1.5581 2 0.4589
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Appendix 9: Time-Series Regression – Stationarity tests  
 

  
 
Using government – risk free rate as dependent variable  
 

  
 

KPSS test for level stationarity 
KPSS Level 0.51758 
Truncation lag parameter 5 
p-value 0.03771 

 

 
 

 
 

 
 
  

Test name H0 H1
ADF Data is nonstationary Data is stationary 
KPSS for level stationarity Data is stationary Data is nonstationary
KPSS unit root – drift Data is stationary Data has unit root
KPSS unit root – trend Data is stationary Data has unit root
ADF unit root – drift Data has unit root Data is stationary 
ADF unit root – trend Data has unit root Data is stationary 
Phillips-Perron Data has unit root Data is stationary 

ADF
Dickey-Fuller -7.5609
Lag order 7
p-value <0.01

KPSS unit root - drift KPSS unit root - trend
Test-statistics 0.5176 Test-statistics 0.1373
Critical values Critical values

0.1 0.347 0.1 0.119
0.05 0.463 0.05 0.146
0.01 0.739 0.01 0.216

ADF unit root - drift ADF unit root - trend
F-statistic 78 F-statistic 115.9
p-value 0 p-value 0
df 3 459 2 460

Phillips Perron
Dickey-Fuller Z(alpha) -308.49
Truncation lag parameter 5
p-value <0.01
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Using peer – risk-free rate as dependent variable 
 
 

  
 

  
 

  
 

  
 

 

ADF
Dickey-Fuller -8.5277
Lag order 7
p-value <0.01

KPSS test for level stationarity
KPSS Level 0.56566
Truncation lag parameter 5
p-value 0.02688

KPSS unit root - drift KPSS unit root - trend
Test-statistics 0.5657 Test-statistics 0.1346
Critical values Critical values

0.1 0.347 0.1 0.119
0.05 0.463 0.1 0.146
0.01 0.739 0 0.216

ADF unit root - drift ADF unit root - trend
F-statistic 96.93 F-statistic 144
p-value 0 p-value 0
df 3 459 df 2 460

Phillips Perron
Dickey-Fuller Z(alpha) -335.83
Truncation lag parameter 5
p-value <0.01
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Using government – peer as dependent variable  
 

  
 

  
 

  
 

 
 

   

ADF
Dickey-Fuller -7.9718
Lag order 7
p-value <0.01

KPSS test for level stationarity
KPSS Level 0.03082
Truncation lag parameter 5
p-value >0.1

KPSS unit root - drift KPSS unit root - trend
Test-statistics 0.0308 Test-statistics 0.0184
Critical values Critical values

0.1 0.347 0.1 0.119
0.05 0.463 0.1 0.146
0.01 0.739 0 0.216

ADF unit root - drift ADF unit root - trend
F-statistic 289.7 F-statistic 435
p-value 0 p-value 0
df 3 459 df 2 460

Phillips Perron
Dickey-Fuller Z(alpha) -535.89
Truncation lag parameter 5
p-value <0.01
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Appendix 10: Country dispersion and construction of Factors 
 
 List of countries included in the global Fama-French factors for developed markets: 

 
 
All description of the construction of factors described below are directly from Kenneth 
French’s webpage.   
 
Construction of Fama-French 3 Factors for Developed Markets: 
All returns are in U.S. dollars, include dividends and capital gains, and are not continuously 
compounded. Market is the return on a region's value-weight market portfolio minus the U.S. one 
month T-bill rate. 
 
To construct the SMB and HML factors, we sort stocks in a region into two market cap and three book-
to-market equity (B/M) groups at the end of each June. Big stocks are those in the top 90% of June 
market cap for the region, and small stocks are those in the bottom 10%. The B/M breakpoints for a 
region are the 30th and 70th percentiles of B/M for the big stocks of the region. 
 
The global portfolios use global size breaks, but we use the B/M breakpoints for the four regions to 
allocate the stocks of these regions to the global portfolios. Similarly, the global ex us portfolios use 
global ex us size breaks and regional B/M breakpoints. The independent 2x3 sorts on size and B/M 
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produce six value-weight portfolios, SG, SN, SV, BG, BN, and BV, where S and B indicate small or big 
and G, N, and V indicate growth (low B/M), neutral, and value (high B/M). 
 
SMB is the equal-weight average of the returns on the three small stock portfolios for the region 
minus the average of the returns on the three big stock portfolios, 
 
SMB = 1/3 (Small Value + Small Neutral + Small Growth) – 1/3 (Big Value + Big Neutral + Big Growth). 
 
HML is the equal-weight average of the returns for the two high B/M portfolios for a region minus the 
average of the returns for the two low B/M portfolios, 
 
HML = 1/2 (Small Value + Big Value) – 1/2 (Small Growth + Big Growth). 
 
Stocks: Rm–Rf for July of year t to June of t+1 include all stocks for which we have market equity data 
for June of t. SMB and HML for July of year t to June of t+1 include all stocks for which we have market 
equity data for December of t–1 and June of t, and (positive) book equity data for t–1. 
 
Construction of daily Momentum Factor for Developed Markets: 
All returns are in U.S. dollars, include dividends and capital gains, and are not continuously 
compounded. The 2x3 sorts on size and lagged momentum to construct WML are formed daily. For 
portfolios formed at the end of day t–1, the lagged momentum return is a stock's cumulative return 
for day t–250 to day t–20. The momentum breakpoints for a region are the 30th and 70th percentiles 
of the lagged momentum returns of the big stocks of the region. 
 
The global portfolios use global size breaks, but we use the momentum breakpoints for the four 
regions to allocate the stocks of these regions to the global portfolios. The independent 2x3 sorts on 
size and momentum produce six value-weight portfolios, SL, SN, SW, BL, BN, and BW, where S and B 
indicate small and big and L, N, and W indicate losers, neutral, and winners (bottom 30%, middle 40%, 
and top 30%). 
 
WML is the equal-weight average of the returns for the two winner portfolios for a region minus the 
average of the returns for the two loser portfolios, 
 
WML = 1/2 (Small High + Big High) – 1/2 (Small Low + Big Low). 
 
Stocks: The six portfolios used to construct WML each day include stocks with prior return data. To be 
included in a portfolio for day t (formed at the end of the day t–1), a stock must have a price for the 
end of day t–251 and a good return for t–21. 
 
Construction of Fama-French 5 Factors for Developed Markets: 
All returns are in U.S. dollars, include dividends and capital gains, and are not continuously 
compounded. Market is the return on a region's value-weight market portfolio minus the U.S. one 
month T-bill rate.  
 
The Fama/French 5 factors (2x3) are constructed using the 6 value-weight portfolios formed on size 
and book-to-market, the 6 value-weight portfolios formed on size and operating profitability, and the 
6 value-weight portfolios formed on size and investment.  
 
To construct the SMB, HML, RMW, and CMA factors, we sort stocks in a region into two market cap 
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and three respective book-to-market equity (B/M), operating profitability (OP), and investment (INV) 
groups at the end of each June. Big stocks are those in the top 90% of June market cap for the region, 
and small stocks are those in the bottom 10%. The B/M, OP, and INV breakpoints for a region are the 
30th and 70th percentiles of respective ratios for the big stocks of the region.  
 
SMB (Small Minus Big) is the average return on the nine small stock portfolios minus the average 
return on the nine big stock portfolios , 
 
 

  

SMB(B/M)= 
 
 
SMB(OP)= 
 
 
SMB(INV)= 
 
 
 
SMB = 

1/3 (Small Value + Small Neutral + Small Growth)  
  - 1/3 (Big Value + Big Neutral + Big Growth).   
 
 
1/3 (Small Robust + Small Neutral + Small Weak) 
  - 1/3 (Big Robust + Big Neutral + Big Weak). 
 
 
1/3 (Small Conservative + Small Neutral + Small Aggressive) 
  - 1/3 (Big Conservative + Big Neutral + Big Aggressive).  
 
 
1/3 ( SMB(B/M) + SMB(OP) + SMB(INV) ). 

 
HML (High Minus Low) is the average return on the two value portfolios minus the average return on the two 
growth portfolios, 
  

  HML = 1/2 (Small Value + Big Value) 
 - 1/2 (Small Growth + Big Growth).   

 

  
RMW (Robust Minus Weak) is the average return on the two robust operating profitability portfolios minus the 
average return on the two weak operating profitability portfolios, 
  

  RMW = 1/2 (Small Robust + Big Robust) 
  - 1/2 (Small Weak + Big Weak).   

 

  
CMA (Conservative Minus Aggressive) is the average return on the two conservative investment portfolios 
minus the average return on the two aggressive investment portfolios, 
  

  CMA = 1/2 (Small Conservative + Big Conservative) 
  - 1/2 (Small Aggressive + Big Aggressive).   

 

 
Stocks: Rm–Rf for July of year t to June of t+1 include all stocks for which we have market equity data 
for June of t. SMB, HML, RMW, and CMA for July of year t to June of t+1 include all stocks for which 
we have market equity data for December of t-1 and June of t, (positive) book equity data for t-1 (for 
SMB, HML, and RMW), non-missing revenues and at least one of the following: cost of goods sold, 
selling, general and administrative expenses, or interest expense for t-1 (for SMB and RMW), and total 
assets data for t-2 and t-1 (for SMB and CMA). 
 
Source:  
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French, K. R. (2018) Kenneth French Data Library. Retrieved February 16th 2018 from: 
http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/ 
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Appendix 11: Dummy coding of categorical variables for cross-sectional regression 
 
 

 
 

 
 

 
 

  

Largest blockholder type Dummy
No blockholder 0
Government 1
Institution 2
Corporate 3
Family 4
Person 5
Other 6

Blockholder percentage Dummy
0-5 0
5-10 1
10-20 2
20-30 3
30-40 4
40-50 5
50+ 6

Geographic Location Dummy
US 0
Japan 1
Asian Countries w/o Japan 2
DACH countries 3
Nordics 4
Mediterranean Europe 5
British Isles 6
Oceanian countries 7
Canada 8
BeNeLux 9

One-digit SIC-codes Dummy
Mining 0
Construction 1
Manufacturing 2
transportation and public services 3
Retail trade 4
Services 5
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Appendix 12: Control Models Cross-Sectional Regression  
 
Pre-Crisis Period 
================================================================ 
                                 Dependent variable:             
                      ------------------------------------------ 
                                   Return                  OM     
                         (1)        (2)        (3)        (4)    
----------------------------------------------------------------                                                                 
largestBH_type1         -1.919     5.678                 2.629   
                       (10.421)   (8.099)               (1.766)                                                                  
largestBH_type2         -8.802     -2.785               -0.899   
                       (8.192)    (7.356)               (1.195)                                                                 
largestBH_type3       -16.604**   -11.393                0.688   
                       (7.787)    (7.715)               (1.289)                                                                  
largestBH_type4        -20.315    -18.224               -1.385   
                       (12.357)   (13.761)              (3.332)                                                                  
largestBH_type5         11.014     11.857                0.315   
                       (14.296)   (12.511)              (1.886)                                                                 
largestBH_type6       40.885***  35.098***             -4.913*** 
                       (11.264)   (7.417)               (1.846)                                                                  
GeoDummy1              -15.389*              -11.916    -1.244   
                       (8.221)               (8.552)    (1.354)                                                                  
GeoDummy2               5.616                 -1.874   -3.507**  
                       (11.006)              (10.950)   (1.540)                                                                  
GeoDummy3              -17.105*             -19.142**   -3.026*  
                       (9.595)               (9.161)    (1.827)                                                                  
GeoDummy4               15.361                12.748    -2.772   
                       (12.095)              (10.513)   (1.766)                                                                  
GeoDummy5               -7.636                -6.544   -3.662**  
                       (10.629)              (8.669)    (1.754)                                                                  
GeoDummy6               6.561                 3.290     -3.033   
                       (12.520)              (12.977)   (1.963)                                                                  
GeoDummy7               -7.055                -7.928    -1.916   
                       (14.008)              (13.424)   (2.063)                                                                  
GeoDummy8               0.158                 2.953     -1.349   
                       (16.161)              (18.537)   (2.287)                                                                  
GeoDummy9               12.650                12.400    -1.118   
                       (17.713)              (15.139)   (2.546)                                                                  
SICcode1                          -25.551    -28.452*   -1.002   
                                  (17.405)   (16.315)   (2.672)                                                                  
SICcode2                           -2.002     -7.297     0.860   
                                  (12.843)   (11.142)   (2.012)                                                                  
SICcode3                           -5.883     -7.667     2.067   
                                  (12.619)   (10.966)   (2.002)                                                                  
SICcode4                           -5.469     -2.515     0.035   
                                  (18.543)   (16.980)   (2.477)                                                                  
SICcode5                           11.351     7.247      2.822   
                                  (20.028)   (20.758)   (3.372)                                                                  
DE                      0.048      0.020                -0.002   
                       (0.048)    (0.049)               (0.007)                                                                  
OM                      0.320      0.275                         
                       (0.419)    (0.417)                                                                                        
Constant              35.254***  35.738***  44.547***  10.155*** 
                       (8.974)    (13.569)   (11.048)   (1.993)                                                                  
---------------------------------------------------------------- 
Observations             636        636        638        636    
R2                      0.597      0.587      0.585      0.090   
Adjusted R2             0.561      0.558      0.554     -0.014   
================================================================ 
Note:                                *p<0.1; **p<0.05; ***p<0.01 
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Crisis Period 
================================================================ 
                                 Dependent variable:             
                      ------------------------------------------ 
                                   Return                  OM     
                         (1)        (2)        (3)        (4)    
---------------------------------------------------------------- 
Time1                 -92.249*** -92.665*** -96.715***  -0.187   
                       (10.245)   (16.257)   (14.038)   (2.808)  
Time1:largestBH_type1   0.943      -6.903                0.817   
                       (12.332)   (9.605)               (2.479)                                                                                                                                  
Time1:largestBH_type2   9.407      3.346                 1.091   
                       (9.471)    (8.532)               (1.673)                                                                  
Time1:largestBH_type3  16.488*     12.812                0.247   
                       (9.954)    (9.544)               (1.846)                                                                                                                                  
Time1:largestBH_type4   14.498     13.037                1.468   
                       (14.771)   (16.025)              (4.433)                                                                  
Time1:largestBH_type5  -18.763    -20.440                0.052   
                       (15.480)   (13.642)              (2.692)                                                                  
Time1:largestBH_type6 -51.678*** -47.567***              0.737   
                       (13.385)   (8.674)               (2.589)                                                                                                                                  
Time1:GeoDummy1        16.758*                12.747    -0.051   
                       (9.915)               (10.148)   (1.891)                                                                                                                                  
Time1:GeoDummy2         1.617                 7.654     -0.005   
                       (12.300)              (12.496)   (2.069)                                                                                                                                  
Time1:GeoDummy3        25.864**              24.762**   -0.550   
                       (12.463)              (12.266)   (2.467)                                                                                                                                 
Time1:GeoDummy4        -21.866               -19.281     0.483   
                       (13.727)              (12.218)   (2.371)                                                                  
Time1:GeoDummy5         6.224                 2.392      1.039   
                       (12.080)              (10.001)   (2.397)                                                                  
Time1:GeoDummy6        -11.259               -11.113    -0.278   
                       (14.356)              (14.965)   (3.018)                                                                                                                                  
Time1:GeoDummy7         8.942                 8.997     -0.770   
                       (16.576)              (16.375)   (2.940)                                                                                                                                  
Time1:GeoDummy8         -7.792                -8.493    -0.228   
                       (19.337)              (21.252)   (3.522)                                                                                                                                  
Time1:GeoDummy9         -2.676                -1.804     0.771   
                       (21.306)              (18.123)   (3.763)                                                                  
Time1:SICcode1                     21.819     25.811    -0.635   
                                  (21.007)   (20.295)   (3.637)                                                                                                                                  
Time1:SICcode2                     2.177      8.644     -1.675   
                                  (15.256)   (14.240)   (2.810)                                                                                                                                  
Time1:SICcode3                     5.933      8.143     -2.296   
                                  (15.008)   (13.970)   (2.800)                                                                                                                                  
Time1:SICcode4                     11.047     5.620     -0.572   
                                  (21.637)   (20.740)   (3.412)                                                                                                                                  
Time1:SICcode5                    -11.698     -9.980    -1.859   
                                  (22.179)   (23.451)   (4.590)  
Time1:DE                -0.084     -0.050               0.0002   
                       (0.059)    (0.061)               (0.010)                                                                                                                                  
Time1:OM                0.668      0.683                         
                       (0.492)    (0.497)                        
Constant              35.254***  35.738***  44.547***  10.155*** 
                       (8.974)    (13.569)   (11.048)   (1.993)                                                                  
---------------------------------------------------------------- 
Observations             636        636        638        636    
R2                      0.597      0.587      0.585      0.090   
Adjusted R2             0.561      0.558      0.554     -0.014   
================================================================ 
Note:                                *p<0.1; **p<0.05; ***p<0.01 
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Post-Crisis Period 
================================================================ 
                                 Dependent variable:             
                      ------------------------------------------ 
                                   Return                  OM     
                         (1)        (2)        (3)        (4)    
----------------------------------------------------------------                                                               
Time2                   15.994     22.025     19.853    -2.583   
                       (15.454)   (24.874)   (23.375)   (2.950)  
Time2:largestBH_type1   5.320      -6.300                1.521   
                       (18.192)   (14.358)              (2.671)                                                                  
Time2:largestBH_type2   11.474     3.999                 1.365   
                       (13.835)   (12.143)              (1.772)  
Time2:largestBH_type3  29.750**    20.670               -0.391   
                       (14.474)   (13.651)              (1.977)                                                                  
Time2:largestBH_type4   20.953     15.291                1.844   
                       (24.642)   (23.918)              (4.667)                                                                  
Time2:largestBH_type5   10.941     0.089                 0.593   
                       (21.303)   (19.229)              (2.892)  
Time2:largestBH_type6 -57.889*** -61.355***             -0.792   
                       (18.293)   (12.917)              (2.853)  
Time2:GeoDummy1         8.814                 2.719      0.767   
                       (14.707)              (14.576)   (2.033)  
Time2:GeoDummy2        -18.387                -4.955     1.133   
                       (16.886)              (16.664)   (2.169)  
Time2:GeoDummy3         11.973                13.529    -0.908   
                       (18.650)              (18.229)   (2.618)                                                                  
Time2:GeoDummy4        -19.996               -15.271    -0.666   
                       (18.838)              (17.759)   (2.718)                                                                  
Time2:GeoDummy5         -6.505                -7.583     1.064   
                       (17.778)              (15.075)   (2.625)  
Time2:GeoDummy6        -22.205               -20.586     0.525   
                       (22.210)              (22.790)   (3.337)  
Time2:GeoDummy7         2.348                 2.125     -1.357   
                       (26.795)              (26.134)   (3.035)  
Time2:GeoDummy8         -8.450                -2.547     2.680   
                       (27.445)              (30.508)   (3.316)  
Time2:GeoDummy9        -42.783               -40.320     1.412   
                       (28.707)              (30.558)   (3.925)  
Time2:SICcode1                     13.590     17.991    -0.706   
                                  (30.578)   (31.409)   (3.685)  
Time2:SICcode2                     -8.833     -1.314     0.010   
                                  (24.696)   (23.564)   (2.909)  
Time2:SICcode3                     -7.831     -8.713    -1.624   
                                  (24.130)   (23.100)   (2.907)  
Time2:SICcode4                     -2.048     -5.865    -1.386   
                                  (31.608)   (32.124)   (3.773)                                                                                                                                  
Time2:SICcode5                     -9.164     2.344      0.747   
                                  (31.462)   (32.140)   (5.151)                                                                  
Time2:DE               -0.141*     -0.120                0.014   
                       (0.081)    (0.082)               (0.012)                                                                  
Time2:OM                0.178      0.214                         
                       (0.671)    (0.667)                        
Constant              35.254***  35.738***  44.547***  10.155*** 
                       (8.974)    (13.569)   (11.048)   (1.993)                                                                  
---------------------------------------------------------------- 
Observations             636        636        638        636    
R2                      0.597      0.587      0.585      0.090   
Adjusted R2             0.561      0.558      0.554     -0.014   
================================================================ 
Note:                                *p<0.1; **p<0.05; ***p<0.01                                                             
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Appendix 13: Time-interacted Univariate Regressions  
 
=============================================== 
                        Dependent variable:     
                    --------------------------- 
                              Return            
----------------------------------------------- 
Time1                       -82.953***          
                              (4.237)                                                          
Time2                        15.372***          
                              (4.531)                                                          
GovDummy                      10.935*           
                              (5.805)                                                          
Time1:GovDummy                -9.968            
                              (8.224)                                                          
Time2:GovDummy                -11.019           
                              (8.639)                                                          
Constant                     30.857***          
                              (3.009)                                                          
----------------------------------------------- 
Observations                    638             
R2                             0.566            
Adjusted R2                    0.563            
Residual Std. Error      38.769 (df = 632)      
F Statistic          165.117*** (df = 5; 632)   
=============================================== 
Note:               *p<0.1; **p<0.05; ***p<0.01 
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=============================================== 
                        Dependent variable:     
                    --------------------------- 
                              Return            
----------------------------------------------- 
Time1                       -84.198***          
                              (4.153)                                                          
Time2                        14.286***          
                              (4.440)                                                          
pct_gov1                      17.316*           
                              (9.557)                                                          
pct_gov2                       6.897            
                             (11.517)                                                          
pct_gov3                      12.848            
                             (13.951)                                                          
pct_gov4                      12.347            
                             (19.508)                                                          
pct_gov5                     -41.229*           
                             (22.461)                                                          
pct_gov6                       6.240            
                             (11.997)                                                          
Time1:pct_gov1                -18.082           
                             (13.689)                                                          
Time2:pct_gov1                -2.158            
                             (14.196)                                                          
Time1:pct_gov2                -9.241            
                             (15.988)                                                          
Time2:pct_gov2                -4.903            
                             (17.100)                                                          
Time1:pct_gov3                -18.477           
                             (21.239)                                                          
Time2:pct_gov3                16.083            
                             (21.297)                                                          
Time1:pct_gov4                10.902            
                             (27.586)                                                          
Time2:pct_gov4                -19.707           
                             (27.630)                                                          
Time1:pct_gov5               71.223**           
                             (29.748)                                                          
Time2:pct_gov5                -6.731            
                             (35.486)                                                          
Time1:pct_gov6                -3.466            
                             (16.961)                                                          
Time2:pct_gov6               -30.515*           
                             (17.426)                                                          
Constant                     31.630***          
                              (2.949)                                                          
----------------------------------------------- 
Observations                    638             
R2                             0.581            
Adjusted R2                    0.568            
Residual Std. Error      38.567 (df = 617)      
F Statistic          42.795*** (df = 20; 617)   
=============================================== 
Note:               *p<0.1; **p<0.05; ***p<0.01 
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                        Dependent variable:     
                    --------------------------- 
                              Return            
----------------------------------------------- 
Time1                       -89.462***          
                              (8.326)                                                          
Time2                         14.951            
                              (9.190)                                                          
GeoDummy1                    -15.134*           
                              (8.605)                                                          
GeoDummy2                     -1.571            
                              (9.656)                                                          
GeoDummy3                    -21.043**          
                             (10.455)                                                          
GeoDummy4                     11.094            
                              (9.656)                                                          
GeoDummy5                     -7.184            
                              (9.361)                                                          
GeoDummy6                      3.081            
                             (11.239)                                                          
GeoDummy7                     -8.692            
                             (12.788)                                                          
GeoDummy8                     -1.858            
                             (17.030)                                                          
GeoDummy9                     15.569            
                             (18.456)                                                          
Time1:GeoDummy1               15.786            
                             (11.974)                                                          
Time2:GeoDummy1                6.158            
                             (12.793)                                                          
Time1:GeoDummy2                7.230            
                             (13.648)                                                          
Time2:GeoDummy2               -3.970            
                             (14.192)                                                          
Time1:GeoDummy3               26.150*           
                             (14.512)                                                          
Time2:GeoDummy3               15.266            
                             (15.383)                                                          
Time1:GeoDummy4               -17.896           
                             (13.562)                                                          
Time2:GeoDummy4               -11.821           
                             (14.852)                                                          
Time1:GeoDummy5                2.665            
                             (13.058)                                                          
Time2:GeoDummy5               -7.116            
                             (13.830)                                                          
Time1:GeoDummy6               -10.935           
                             (15.745)                                                          
Time2:GeoDummy6               -21.219           
                             (18.504)                                                          
Time1:GeoDummy7                9.815            
                             (18.271)                                                          
Time2:GeoDummy7                2.691            
                             (20.018)                                                          
Time1:GeoDummy8               -4.763            
                             (25.018)                                                          
Time2:GeoDummy8               -1.413            
                             (26.776)                                                          
Time1:GeoDummy9               -6.168            
                             (26.010)                                                          
Time2:GeoDummy9               -39.989           
                             (29.901)                                                         
Constant                     38.227***          
                              (6.085)                                                          
----------------------------------------------- 
Observations                    638             
R2                             0.579            
Adjusted R2                    0.559            
Residual Std. Error      38.961 (df = 608)      
F Statistic          28.802*** (df = 29; 608)   
=============================================== 
Note:               *p<0.1; **p<0.05; ***p<0.01 
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=============================================== 
                        Dependent variable:     
                    --------------------------- 
                              Return            
----------------------------------------------- 
Time1                       -95.372***          
                             (17.878)                                                          
Time2                         15.340            
                             (19.609)                                                          
SICcode1                     -33.844*           
                             (17.489)                                                          
SICcode2                      -8.158            
                             (13.553)                                                          
SICcode3                      -10.194           
                             (13.603)                                                          
SICcode4                      -6.977            
                             (17.489)                                                          
SICcode5                       8.637            
                             (18.907)                                                          
Time1:SICcode1                30.703            
                             (24.391)                                                          
Time2:SICcode1                22.374            
                             (25.953)                                                          
Time1:SICcode2                 8.587            
                             (18.702)                                                          
Time2:SICcode2                -1.253            
                             (20.485)                                                          
Time1:SICcode3                10.942            
                             (18.816)                                                          
Time2:SICcode3                -7.820            
                             (20.538)                                                          
Time1:SICcode4                11.619            
                             (24.391)                                                          
Time2:SICcode4                -1.997            
                             (26.672)                                                          
Time1:SICcode5                -10.041           
                             (26.422)                                                          
Time2:SICcode5                -3.658            
                             (28.742)                                                          
Constant                     43.033***          
                             (12.970)                                                          
----------------------------------------------- 
Observations                    638             
R2                             0.572            
Adjusted R2                    0.560            
Residual Std. Error      38.910 (df = 620)      
F Statistic          48.648*** (df = 17; 620)   
=============================================== 
Note:               *p<0.1; **p<0.05; ***p<0.01 
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================================================ 
                         Dependent variable:     
                     --------------------------- 
                               Return            
------------------------------------------------ 
Time1                        -84.395***          
                               (5.790)                                                           
Time2                           6.830            
                               (6.285)                                                           
pct_largestBH1                 -7.149            
                               (8.111)                                                           
pct_largestBH2                  5.120            
                               (7.338)                                                           
pct_largestBH3                  7.788            
                              (10.056)                                                           
pct_largestBH4                 -0.758            
                              (11.969)                                                           
pct_largestBH5                 -17.820           
                              (11.556)                                                           
pct_largestBH6                 -2.654            
                               (9.263)                                                           
Time1:pct_largestBH1            7.367            
                              (11.273)                                                           
Time2:pct_largestBH1           17.593            
                              (11.789)                                                           
Time1:pct_largestBH2           -13.352           
                              (10.327)                                                           
Time2:pct_largestBH2            1.609            
                              (11.066)                                                           
Time1:pct_largestBH3           -23.649           
                              (14.581)                                                           
Time2:pct_largestBH3           -1.433            
                              (15.235)                                                           
Time1:pct_largestBH4            8.387            
                              (16.632)                                                           
Time2:pct_largestBH4            9.696            
                              (18.288)                                                           
Time1:pct_largestBH5           27.636*           
                              (16.080)                                                           
Time2:pct_largestBH5           24.152            
                              (17.149)                                                           
Time1:pct_largestBH6           -2.672            
                              (13.502)                                                           
Time2:pct_largestBH6            8.451            
                              (13.882)                                                           
Constant                      34.547***          
                               (4.105)                                                           
------------------------------------------------ 
Observations                     638             
R2                              0.573            
Adjusted R2                     0.559            
Residual Std. Error       38.947 (df = 617)      
F Statistic           41.364*** (df = 20; 617)   
================================================ 
Note:                *p<0.1; **p<0.05; ***p<0.01 
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=============================================== 
                        Dependent variable:     
                    --------------------------- 
                              Return            
----------------------------------------------- 
Time1                       -78.712***          
                              (5.280)                                                          
Time2                        13.737**           
                              (5.714)                                                          
NrBH                          4.097*            
                              (2.374)                                                          
Time1:NrBH                    -6.071*           
                              (3.371)                                                          
Time2:NrBH                    -1.287            
                              (3.590)                                                          
Constant                     29.103***          
                              (3.742)                                                          
----------------------------------------------- 
Observations                    638             
R2                             0.567            
Adjusted R2                    0.564            
Residual Std. Error      38.734 (df = 632)      
F Statistic          165.654*** (df = 5; 632)   
=============================================== 
Note:               *p<0.1; **p<0.05; ***p<0.01 
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================================================= 
                          Dependent variable:     
                      --------------------------- 
                                Return            
------------------------------------------------- 
Time1                         -86.176***          
                                (6.500)                                                            
Time2                            8.288            
                                (7.175)                                                            
largestBH_type1                  6.930            
                                (8.027)                                                            
largestBH_type2                 -2.461            
                                (7.094)                                                            
largestBH_type3                 -11.407           
                                (7.457)                                                            
largestBH_type4                 -14.437           
                               (14.495)                                                            
largestBH_type5                 16.446            
                               (11.044)                                                            
largestBH_type6                 34.902            
                               (39.138)                                                            
Time1:largestBH_type1           -5.958            
                               (11.339)                                                            
Time2:largestBH_type1           -7.338            
                               (12.113)                                                            
Time1:largestBH_type2            2.642            
                                (9.964)                                                            
Time2:largestBH_type2            2.988            
                               (10.682)                                                            
Time1:largestBH_type3           12.223            
                               (10.569)                                                            
Time2:largestBH_type3           20.260*           
                               (11.254)                                                            
Time1:largestBH_type4            8.293            
                               (19.548)                                                            
Time2:largestBH_type4           12.473            
                               (21.356)                                                            
Time1:largestBH_type5           -23.587           
                               (15.838)                                                           
Time2:largestBH_type5            0.938            
                               (16.675)                                                            
Time1:largestBH_type6           -50.858           
                               (55.347)                                                            
Time2:largestBH_type6           -64.731           
                               (55.431)                                                            
Constant                       34.763***          
                                (4.613)                                                            
------------------------------------------------- 
Observations                      636             
R2                               0.574            
Adjusted R2                      0.560            
Residual Std. Error        38.866 (df = 615)      
F Statistic            41.365*** (df = 20; 615)   
================================================= 
Note:                 *p<0.1; **p<0.05; ***p<0.01 
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=============================================== 
                        Dependent variable:     
                    --------------------------- 
                              Return            
----------------------------------------------- 
Time1                       -83.457***          
                              (5.261)                                                          
Time2                        11.355**           
                              (5.681)                                                          
Institutional                  3.116            
                              (5.635)                                                          
Corporate                     -4.061            
                              (5.717)                                                          
Family                        -14.673           
                             (12.823)                                                          
Individual                    11.699            
                              (9.355)                                                          
Other                         10.340            
                             (20.006)                                                          
Time1:Institutional           -9.501            
                              (7.952)                                                          
Time2:Institutional           -10.884           
                              (8.441)                                                          
Time1:Corporate                6.671            
                              (8.121)                                                          
Time2:Corporate               14.041            
                              (8.566)                                                          
Time1:Family                   8.172            
                             (17.405)                                                          
Time2:Family                  17.885            
                             (18.791)                                                          
Time1:Individual              -15.821           
                             (13.575)                                                          
Time2:Individual              -1.268            
                             (13.652)                                                          
Time1:Other                   -3.242            
                             (28.261)                                                          
Time2:Other                   -12.756           
                             (30.858)                                                          
Constant                     33.455***          
                              (3.727)                                                          
----------------------------------------------- 
Observations                    638             
R2                             0.572            
Adjusted R2                    0.560            
Residual Std. Error      38.896 (df = 620)      
F Statistic          48.710*** (df = 17; 620)   
=============================================== 
Note:               *p<0.1; **p<0.05; ***p<0.01 
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=============================================== 
                        Dependent variable:     
                    --------------------------- 
                              Return            
----------------------------------------------- 
Time1                       -83.536***          
                              (5.924)                                                          
Time2                        20.328***          
                              (6.214)                                                          
DE                             0.001            
                              (0.046)                                                          
Time1:DE                      -0.028            
                              (0.064)                                                          
Time2:DE                      -0.107            
                              (0.067)                                                          
Constant                     33.751***          
                              (4.139)                                                          
----------------------------------------------- 
Observations                    638             
R2                             0.567            
Adjusted R2                    0.564            
Residual Std. Error      38.724 (df = 632)      
F Statistic          165.794*** (df = 5; 632)   
=============================================== 
Note:               *p<0.1; **p<0.05; ***p<0.01 
 
 
 
 
 
 
 
 
 
=============================================== 
                        Dependent variable:     
                    --------------------------- 
                              Return            
----------------------------------------------- 
Time1                       -89.810***          
                              (6.199)                                                          
Time2                        13.387**           
                              (6.442)                                                          
OM                             0.380            
                              (0.408)                                                          
Time1:OM                       0.579            
                              (0.575)                                                          
Time2:OM                      -0.055            
                              (0.597)                                                         
Constant                     30.233***          
                              (4.608)                                                         
----------------------------------------------- 
Observations                    638             
R2                             0.569            
Adjusted R2                    0.565            
Residual Std. Error      38.664 (df = 632)      
F Statistic          166.699*** (df = 5; 632)   
=============================================== 
Note:               *p<0.1; **p<0.05; ***p<0.01 
 
  



Page 164 of 186 
 

Appendix 14: Time-Specific Cross-Sectional Regression 
 
Pre-Crisis Period 
============================================ 
                    Dependent variable:      
                ---------------------------- 
                           Return            
                     (1)            (2)      
-------------------------------------------- 
pct_gov1            3.542          6.764     
                   (10.775)      (11.734)                                                
pct_gov2            -5.520        -10.750    
                   (12.862)      (11.769)                                                
pct_gov3            -2.799        -13.425    
                   (17.277)      (19.097)                                                
pct_gov4            -9.032        -19.010    
                   (11.911)      (16.912)                                                
pct_gov5           -37.579*      -48.256**   
                   (20.521)      (22.802)                                                
pct_gov6            -8.848        -19.090    
                   (11.610)      (16.117)                                                
Institutional     -18.683**                  
                   (8.237)                                                               
Corporate         -26.357***                 
                   (7.731)                                                               
Family            -25.522**                  
                   (12.795)                                                              
Individual         -12.665                   
                   (10.692)                                                              
largestBH_type1                   11.978     
                                 (14.204)                                                
largestBH_type2                   -13.990    
                                  (8.840)                                                
largestBH_type3                 -22.941***   
                                  (8.419)                                                
largestBH_type4                   -17.570    
                                 (13.463)                                                
largestBH_type5                   -9.698     
                                 (11.887)                                                
largestBH_type6                    7.072     
                                 (17.860)                                                
NrBH              15.768***       8.317**    
                   (5.745)        (4.173)                                                
DE                  0.019          0.020     
                   (0.039)        (0.041)                                                
OM                  0.317          0.387     
                   (0.355)        (0.359)                                                
Constant          27.697***      28.220***   
                   (6.199)        (6.805)                                                
-------------------------------------------- 
Observations         239            239      
R2                  0.084          0.079     
Adjusted R2         0.031          0.017     
============================================ 
Note:            *p<0.1; **p<0.05; ***p<0.01 
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Crisis Period 
============================================ 
                    Dependent variable:      
                ---------------------------- 
                           Return            
                     (1)            (2)      
-------------------------------------------- 
pct_gov1            5.395          6.411     
                   (6.539)        (6.392)                                                
pct_gov2            -7.702        -2.356     
                   (6.370)        (7.074)                                                
pct_gov3            -4.912         6.101     
                   (8.503)       (10.175)                                                
pct_gov4          25.955***      36.960***   
                   (7.307)        (9.949)                                                
pct_gov5          31.896***      43.132***   
                   (11.612)      (13.656)                                                
pct_gov6            4.980         15.790*    
                   (7.050)        (9.529)                                                
Institutional       3.873                    
                   (4.693)                                                               
Corporate           6.480                    
                   (5.603)                                                               
Family              0.712                    
                   (7.851)                                                               
Individual          -1.234                   
                   (5.085)                                                               
largestBH_type1                  -13.128*    
                                  (7.929)                                                
largestBH_type2                    3.484     
                                  (4.774)                                                
largestBH_type3                    0.576     
                                  (5.754)                                                
largestBH_type4                   -5.585     
                                  (8.217)                                                
largestBH_type5                   -9.396     
                                  (5.862)                                                
largestBH_type6                   -4.968     
                                  (9.239)                                                
NrBH                -4.352        -2.075     
                   (3.123)        (2.113)                                                
DE                  -0.033        -0.035     
                   (0.024)        (0.024)                                                
OM                 0.861***      0.845***    
                   (0.179)        (0.174)                                                
Constant          -56.632***    -55.617***   
                   (3.578)        (3.956)                                               
-------------------------------------------- 
Observations         248            248      
R2                  0.160          0.174     
Adjusted R2         0.113          0.121     
============================================ 
Note:            *p<0.1; **p<0.05; ***p<0.01 
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Post-Crisis 
============================================ 
                    Dependent variable:      
                ---------------------------- 
                           Return            
                     (1)            (2)      
-------------------------------------------- 
pct_gov1            -8.698        -6.269     
                   (17.878)      (20.398)                                                
pct_gov2            -6.758        -9.128     
                   (25.278)      (22.085)                                                
pct_gov3            17.936        18.881     
                   (29.299)      (43.245)                                                
pct_gov4          -59.738**       -56.514    
                   (25.195)      (40.056)                                                
pct_gov5            1.247          7.824     
                   (77.310)      (82.964)                                                
pct_gov6          -48.341***      -46.860    
                   (17.162)      (35.055)                                                
Institutional      -26.051*                  
                   (13.795)                                                              
Corporate          -22.498*                  
                   (13.195)                                                              
Family             -22.200                   
                   (21.162)                                                              
Individual         -15.885                   
                   (19.831)                                                              
largestBH_type1                   -2.306     
                                 (33.056)                                                
largestBH_type2                   -21.206    
                                 (16.401)                                                
largestBH_type3                   -24.981    
                                 (17.446)                                                
largestBH_type4                   -21.685    
                                 (24.116)                                                
largestBH_type5                   -7.746     
                                 (24.958)                                                
largestBH_type6                  -68.510**   
                                 (29.390)                                                
NrBH                6.091         -0.360     
                   (8.209)        (6.803)                                                
DE                 -0.141*        -0.137*    
                   (0.079)        (0.078)                                                
OM                  0.237          0.295     
                   (0.575)        (0.569)                                                
Constant          92.459***      93.814***   
                   (11.077)      (11.974)                                                
-------------------------------------------- 
Observations         230            230      
R2                  0.063          0.063     
Adjusted R2         0.007         -0.003     
============================================ 
Note:            *p<0.1; **p<0.05; ***p<0.01 
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Appendix 15: Regressions factor models with additional peer-factor 
 
Pre-crisis 
================================================ 
                     Dependent variable:         
             ----------------------------------- 
                           gov_rf                
               (1)      (2)      (3)      (4)    
------------------------------------------------ 
Mkt_rf       0.206*** 0.199*** 0.186*** 0.184*** 
             (0.056)  (0.057)  (0.062)  (0.060)  
                                                 
SMB                    -0.027   -0.060   -0.045  
                      (0.061)  (0.069)  (0.063)  
                                                 
HML                    -0.003   -0.029   -0.033  
                      (0.106)  (0.109)  (0.105)  
                                                 
WML                             0.070            
                               (0.074)           
                                                 
RMW                                      -0.189  
                                        (0.125)  
                                                 
CMA                                      -0.180  
                                        (0.146)  
                                                 
peer_rf       0.098    0.108    0.095    0.092   
             (0.067)  (0.067)  (0.065)  (0.068)  
                                                 
Constant     0.074*** 0.074*** 0.074*** 0.078*** 
             (0.017)  (0.017)  (0.017)  (0.017)  
                                                 
------------------------------------------------ 
Observations   399      399      399      399    
R2            0.230    0.231    0.233    0.237   
Adjusted R2   0.227    0.223    0.223    0.226   
================================================ 
Note:                *p<0.1; **p<0.05; ***p<0.01 
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Crisis 
================================================= 
                     Dependent variable:          
             ------------------------------------ 
                            gov_rf                
                (1)      (2)      (3)      (4)    
------------------------------------------------- 
Mkt_RF         0.091   0.231*** 0.221*** 0.170**  
              (0.063)  (0.083)  (0.081)  (0.080)  
                                                  
SMB                    0.258**  0.276**  0.222**  
                       (0.106)  (0.110)  (0.100)  
                                                  
HML                     0.013    -0.111   0.069   
                       (0.108)  (0.124)  (0.154)  
                                                  
WML                             -0.124**          
                                (0.053)           
                                                  
RMW                                       -0.069  
                                         (0.207)  
                                                  
CMA                                      -0.335** 
                                         (0.146)  
                                                  
peer_rf       0.217**   0.128    0.095    0.109   
              (0.085)  (0.092)  (0.091)  (0.089)  
                                                  
Constant     -0.098*** -0.084** -0.086** -0.083** 
              (0.036)  (0.037)  (0.036)  (0.035)  
                                                  
------------------------------------------------- 
Observations    431      431      431      431    
R2             0.254    0.270    0.282    0.283   
Adjusted R2    0.250    0.263    0.274    0.273   
================================================= 
Note:                 *p<0.1; **p<0.05; ***p<0.01 
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Post-crisis 
============================================= 
                   Dependent variable:        
             -------------------------------- 
                          gov_rf              
               (1)      (2)     (3)     (4)   
--------------------------------------------- 
Mkt_RF       0.108**  0.136** 0.136** 0.138** 
             (0.054)  (0.059) (0.059) (0.061) 
                                              
SMB                    0.081   0.077   0.090  
                      (0.090) (0.092) (0.090) 
                                              
HML                   -0.014  -0.014  -0.017  
                      (0.095) (0.096) (0.100) 
                                              
WML                            0.008          
                              (0.035)         
                                              
RMW                                   -0.031  
                                      (0.114) 
                                              
CMA                                   -0.123  
                                      (0.114) 
                                              
peer_rf       0.133*   0.119   0.121   0.107  
             (0.078)  (0.081) (0.082) (0.084) 
                                              
Constant     0.070*** 0.066** 0.067** 0.065** 
             (0.025)  (0.026) (0.026) (0.026) 
                                              
--------------------------------------------- 
Observations   474      474     474     474   
R2            0.150    0.152   0.152   0.154  
Adjusted R2   0.146    0.144   0.143   0.143  
============================================= 
Note:             *p<0.1; **p<0.05; ***p<0.01 
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Appendix 16: Regressions factor models Government-minus –Peer as dependent 
variable 
 
Pre-crisis 
==================================================== 
                       Dependent variable:           
             --------------------------------------- 
                            gov_peer                 
                (1)       (2)       (3)       (4)    
---------------------------------------------------- 
L1gov_peer    -0.073   -0.107**  -0.110**  -0.105**  
              (0.050)   (0.052)   (0.052)   (0.051)  
                                                     
Mkt_rf       -0.315*** -0.297*** -0.315*** -0.287*** 
              (0.040)   (0.044)   (0.050)   (0.052)  
                                                     
SMB                    -0.250*** -0.280*** -0.235*** 
                        (0.068)   (0.083)   (0.073)  
                                                     
HML                     -0.061    -0.083    -0.086   
                        (0.128)   (0.130)   (0.135)  
                                                     
WML                                0.054             
                                  (0.087)            
                                                     
RMW                                         -0.068   
                                            (0.170)  
                                                     
CMA                                          0.098   
                                            (0.179)  
                                                     
Constant       0.011     0.010     0.010     0.011   
              (0.020)   (0.022)   (0.022)   (0.022)  
                                                     
---------------------------------------------------- 
Observations    398       398       398       398    
R2             0.200     0.222     0.223     0.223   
Adjusted R2    0.196     0.214     0.213     0.212   
==================================================== 
Note:                    *p<0.1; **p<0.05; ***p<0.01 
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Crisis 
==================================================== 
                       Dependent variable:           
             --------------------------------------- 
                            gov_peer                 
                (1)       (2)       (3)       (4)    
---------------------------------------------------- 
L1gov_peer     0.005     0.016     0.023     0.028   
              (0.081)   (0.087)   (0.088)   (0.088)  
                                                     
Mkt_RF       -0.397*** -0.378*** -0.403*** -0.455*** 
              (0.046)   (0.054)   (0.052)   (0.080)  
                                                     
SMB                      0.056     0.063    -0.007   
                        (0.166)   (0.168)   (0.156)  
                                                     
HML                     -0.175    -0.254    -0.245   
                        (0.183)   (0.211)   (0.304)  
                                                     
WML                               -0.077             
                                  (0.064)            
                                                     
RMW                                         -0.298   
                                            (0.385)  
                                                     
CMA                                         -0.280   
                                            (0.224)  
                                                     
Constant      -0.059    -0.059    -0.060    -0.057   
              (0.040)   (0.043)   (0.043)   (0.041)  
                                                     
---------------------------------------------------- 
Observations    430       430       430       430    
R2             0.302     0.307     0.309     0.316   
Adjusted R2    0.299     0.301     0.301     0.306   
==================================================== 
Note:                    *p<0.1; **p<0.05; ***p<0.01 
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Post-crisis 
==================================================== 
                       Dependent variable:           
             --------------------------------------- 
                            gov_peer                 
                (1)       (2)       (3)       (4)    
---------------------------------------------------- 
Mkt_RF       -0.364*** -0.341*** -0.338*** -0.351*** 
              (0.022)   (0.038)   (0.039)   (0.038)  
                                                     
SMB                     -0.110    -0.117    -0.098   
                        (0.098)   (0.099)   (0.095)  
                                                     
HML                     -0.155    -0.154   -0.229**  
                        (0.106)   (0.106)   (0.109)  
                                                     
WML                                0.016             
                                  (0.035)            
                                                     
RMW                                        -0.350*** 
                                            (0.129)  
                                                     
CMA                                         -0.093   
                                            (0.134)  
                                                     
Constant       0.029     0.031     0.032     0.032   
              (0.029)   (0.030)   (0.030)   (0.030)  
                                                     
---------------------------------------------------- 
Observations    474       474       474       474    
R2             0.310     0.316     0.316     0.325   
Adjusted R2    0.309     0.311     0.310     0.318   
==================================================== 
Note:                    *p<0.1; **p<0.05; ***p<0.01 
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Appendix 17: Financial crisis stock index falls  
 

 
 
The returns are for the stock indices representing the five greatest countries in the government and 
peer portfolios. The returns are calculated as the cumulative buy-and-hold return from July 16th 2006 
until March 9th 2007. These stock indices are listed below: 
 

- New York Stock Exchange (NYSE) 
- Nikkei 400 Index (JPX) 
- London Stock Exchange (LSE) 
- Korea Exchange (KRX) 
- Oslo Stock Exchange (OSE) 

 
For excel spreadsheet containing calculations, please contact authors.  
  

NYSE JPX LSE KRX OSE
Returns -88.0% -92.9% -133.9% -55.0% -92.6%
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Appendix 18: Portfolio scores on The Worldwide Governance Indicators 
 
The figures and the calculations behind them are the authors own creations. The scores are 
calculated as a weighted average of the country-specific scores, based on the country 
distribution of the portfolios. Under each figure is the explanation of what the dimension 
reflects, directly quotes from the source.   

 
“Reflects perceptions of the extent to which a country's citizens are able to participate in 
selecting their government, as well as freedom of expression, freedom of association, and a 
free media.” 
 

 
“Political Stability and Absence of Violence/Terrorism measures perceptions of the likelihood of 
political instability and/or politically-motivated violence, including terrorism.” 
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“Reflects perceptions of the quality of public services, the quality of the civil service and the 
degree of its independence from political pressures, the quality of policy formulation and 
implementation, and the credibility of the government's commitment to such policies.” 
 

 
“Reflects perceptions of the ability of the government to formulate and implement sound 
policies and regulations that permit and promote private sector development.” 
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“Reflects perceptions of the extent to which agents have confidence in and abide by the rules 
of society, and in particular the quality of contract enforcement, property rights, the police, 
and the courts, as well as the likelihood of crime and violence.” 
 

 
“Reflects perceptions of the extent to which public power is exercised for private gain, 
including both petty and grand forms of corruption, as well as "capture" of the state by elites 
and private interests.” 
 
For excel spreadsheet containing calculations, please contact authors.  
 
Source: 
Daniel Kaufmann, Natural Resource Governance Institute, Brookings Institution, Aart Kraay & World 
Bank Development Research Group (2018). Worldwide Governance Indicators. Retrieved May 2nd 2018 
from: http://info.worldbank.org/governance/wgi/#home 
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Appendix 19: Market value of sample portfolio vs real market value  
 
The market value of the sample is calculated by grouping all firms from each country together and 
summarizing these to represent each country. Next, market value of the stock exchanges in each 
country represented in the sample are downloaded from Datastream for 31st December 2010. The 
exchange currency between the local currencies and USD is downloaded from Yahoo Finance for 31st 
December 2010.  
 
The USD value of all firms in the sample is summarized. Each country-group of firms are calculated as a 
percentage of this total value. This gives the market value of the sample.  
 
The USD value of all stock exchanges is summarized. Each stock exchange is divided upon this total 
value, giving the real market value.  
 
For excel spreadsheet containing calculations, please contact authors.  
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Appendix 20: T-tests of Cross-Sectional Regression Coefficients  
 
Regression model 1: 

 
 
 

T-tests of Regression Coefficients
Coefficient Std. Dev t-value Pr(>| t| )

(Intercept) 26.597442 6.713443 3.9618 8.34E-05
Time1 -83.192994 7.87788 -10.5603 2.20E-16
Time2 24.174836 10.528032 2.2962 0.0220103
pct_gov1 5.753622 11.511339 0.4998 0.6173858
pct_gov2 -3.789625 13.101097 -0.2893 0.7724834
pct_gov3 1.136891 17.313285 0.0657 0.947666
pct_gov4 1.990167 11.843699 0.168 0.8666123
pct_gov5 -51.201506 18.243378 -2.8066 0.0051716
pct_gov6 -4.787791 12.833009 -0.3731 0.7092192
Institutional -10.304602 10.358202 -0.9948 0.3202269
Corporate -19.403278 10.450984 -1.8566 0.0638641
Family -26.257896 12.325082 -2.1304 0.0335459
Individual -5.37111 12.32199 -0.4359 0.6630706
Other -2.36677 26.418252 -0.0896 0.9286445
NrBH 11.466855 7.193295 1.5941 0.1114457
DE 0.013671 0.048025 0.2847 0.7760006
OM 0.441782 0.417094 1.0592 0.2899441
Time1:pct_gov1 2.157325 13.511555 0.1597 0.8731992
Time2:pct_gov1 -6.828016 20.501518 -0.333 0.7392148
Time1:pct_gov2 9.249011 17.649343 0.524 0.6004446
Time2:pct_gov2 -0.648857 22.600344 -0.0287 0.9771055
Time1:pct_gov3 -7.073957 19.486359 -0.363 0.7167186
Time2:pct_gov3 15.756284 25.185059 0.6256 0.5318047
Time1:pct_gov4 21.499474 14.140242 1.5204 0.1289319
Time2:pct_gov4 -25.021844 32.442347 -0.7713 0.4408535
Time1:pct_gov5 83.909335 21.644263 3.8767 0.0001177
Time2:pct_gov5 -7.456389 22.885429 -0.3258 0.7446801
Time1:pct_gov6 13.263382 14.865588 0.8922 0.3726367
Time2:pct_gov6 -28.530443 18.452931 -1.5461 0.1226091
Time1:Institutional 13.754 11.587118 1.187 0.2356998
Time2:Institutional -9.158925 14.986837 -0.6111 0.5413468
Time1:Corporate 31.30386 12.292261 2.5466 0.0111284
Time2:Corporate 17.360247 15.881814 1.0931 0.2747983
Time1:Family 29.398065 14.582111 2.016 0.0442466
Time2:Family 17.694935 23.761993 0.7447 0.4567639
Time1:Individual 11.497674 13.505927 0.8513 0.3949432
Time2:Individual -1.456594 18.429819 -0.079 0.9370317
Time1:Other 24.445952 28.721514 0.8511 0.3950366
Time2:Other -12.865327 43.376417 -0.2966 0.7668778
Time1:NrBH -18.863813 8.021947 -2.3515 0.0190228
Time2:NrBH -2.297191 10.188025 -0.2255 0.8216839
Time1:DE -0.037722 0.05801 -0.6503 0.5157642
Time2:DE -0.125265 0.077306 -1.6204 0.1056804
Time1:OM 0.481438 0.494084 0.9744 0.3302527
Time2:OM 0.049001 0.643869 0.0761 0.9393619
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Regression model 2:  

 
 

T-tests of Regression Coefficients
Coefficient Std. Dev t-value Pr(>| t| )

(Intercept) 29.125981 7.239475 4.0232 6.49E-05
Time1 -85.589513 8.567661 -9.9898 2.20E-16
Time2 17.06113 11.291334 1.511 0.1313274
pct_gov1 4.711786 12.218847 0.3856 0.6999204
pct_gov2 -12.535349 11.871566 -1.0559 0.2914413
pct_gov3 -14.492588 19.411731 -0.7466 0.45561
pct_gov4 -13.510333 16.717299 -0.8082 0.4193225
pct_gov5 -68.145679 18.240965 -3.7359 0.0002053
pct_gov6 -21.891029 16.496591 -1.327 0.1850227
largestBH_type1 11.233946 14.301346 0.7855 0.4324671
largestBH_type2 -14.638191 9.309242 -1.5724 0.1163873
largestBH_type3 -26.919371 9.219787 -2.9197 0.0036374
largestBH_type4 -26.509924 12.519467 -2.1175 0.0346369
largestBH_type5 1.026817 14.616528 0.0703 0.9440182
largestBH_type6 3.868915 19.216255 0.2013 0.8405058
NrBH 8.865006 4.484467 1.9768 0.0485282
OM 0.448078 0.41725 1.0739 0.2833151
DE 0.015394 0.048598 0.3168 0.7515409
Time1:pct_gov1 4.66029 14.289287 0.3261 0.7444354
Time2:pct_gov1 1.286234 21.397133 0.0601 0.9520865
Time1:pct_gov2 24.993424 19.195872 1.302 0.1934191
Time2:pct_gov2 8.110376 22.737379 0.3567 0.7214459
Time1:pct_gov3 30.658466 24.013861 1.2767 0.2022126
Time2:pct_gov3 29.098745 36.636144 0.7943 0.4273626
Time1:pct_gov4 56.054237 21.7359 2.5789 0.0101541
Time2:pct_gov4 -11.629047 42.23126 -0.2754 0.7831319
Time1:pct_gov5 120.125842 24.307203 4.942 1.01E-06
Time2:pct_gov5 5.340412 33.546285 0.1592 0.8735696
Time1:pct_gov6 49.437512 21.226375 2.3291 0.0201937
Time2:pct_gov6 -14.954134 33.437371 -0.4472 0.654875
Time1:largestBH_type1 -32.216503 18.004355 -1.7894 0.0740693
Time2:largestBH_type1 5.249529 30.378246 0.1728 0.8628638
Time1:largestBH_type2 19.158879 10.616099 1.8047 0.071633
Time2:largestBH_type2 14.867895 14.811841 1.0038 0.3158954
Time1:largestBH_type3 31.691204 11.523027 2.7502 0.0061383
Time2:largestBH_type3 35.325289 16.402892 2.1536 0.0316773
Time1:largestBH_type4 25.080416 15.079117 1.6633 0.0967943
Time2:largestBH_type4 23.948775 23.213672 1.0317 0.3026524
Time1:largestBH_type5 -5.381356 15.865379 -0.3392 0.7345888
Time2:largestBH_type5 13.836875 21.485421 0.644 0.5198186
Time1:largestBH_type6 -2.008545 22.189198 -0.0905 0.9279056
Time2:largestBH_type6 -30.521771 30.209998 -1.0103 0.3127575
Time1:NrBH -12.517574 5.13514 -2.4376 0.0150791
Time2:NrBH -8.589155 7.153289 -1.2007 0.2303402
Time1:OM 0.499571 0.490137 1.0192 0.3085045
Time2:OM 0.064719 0.647099 0.1 0.9203679
Time1:DE -0.043243 0.058842 -0.7349 0.4626974
Time2:DE -0.115209 0.077883 -1.4793 0.1396059
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Appendix 21: R-Codes for Cross-Sectional Analysis  
 
### Loading Required R - Packages  
require(AER); require(stargazer); require(gvlma); 
require(lmtest);require(car);require(moments);require(MASS) 
 
### Dummy Coding  
data$GeoDummy<-factor(data$GeoDummy) 
data$IndustryDummy<-factor(data$IndustryDummy) 
data$pct_gov<-factor(data$pct_gov) 
data$pct_largestBH<-factor(data$pct_largestBH) 
data$largestBH_type<-factor(data$largestBH_type) 
data$Time<-factor(data$Time) 
data$SICcode<-factor(data$SICcode) 
 
### Function for Deleting Outliers outside of 1.5 * IQR  
del = function(x){ 
  i = which(x > upper_bound)  
  x[i] = NA 
  j = which(x < lower_bound)  
  x[j] = NA 
  return(x) 
} 
 
IQR<-quantile(data$Return,0.75)- quantile(data$Return, 0.25) 
lower_bound<- quantile(data$Return, 0.25) - 1.5*IQR 
upper_bound<- quantile(data$Return, 0.75) + 1.5*IQR 
 
data$Return<-del(data$Return) 
 
IQR<-quantile(data$DE,0.75)- quantile(data$DE, 0.25) 
lower_bound<- quantile(data$DE, 0.25) - 1.5*IQR 
upper_bound<- quantile(data$DE, 0.75) + 1.5*IQR 
 
data$OM<-del(data$DE) 
 
IQR<-quantile(data$OM,0.75)- quantile(data$OM, 0.25) 
lower_bound<- quantile(data$OM, 0.25) - 1.5*IQR 
upper_bound<- quantile(data$OM, 0.75) + 1.5*IQR 
 
data$OM<-del(data$OM) 
 
data<-na.omit(data) 
 
### The models without time-interaction 
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m1<-lm(Return~pct_gov+Institutional+Corporate+Family+Individual+Other+NrBH+DE+OM, 
data=data) 
m2<-lm(Return~pct_gov+largestBH_type+NrBH+OM+DE, data=data) 
 
### Main Cross-Sectional Regressions 
model1<-
lm(Return~(Time*pct_gov)+(Time*Institutional)+(Time*Corporate)+(Time*Family)+(Time*Ind
ividual)+ (Time*Other)+(Time*NrBH)+(Time*DE)+(Time*OM), data=data) 
model2<-
lm(Return~(Time*pct_gov)+(Time*largestBH_type)+(Time*NrBH)+(Time*OM)+(Time*DE), 
data=data) 
 
### Print Regression Results with White (Heteroskedasticity Robust) Standard Errors  
models<-list(model1,model2) 
coeftests<-lapply(models,coeftest,vcov=sandwich) 
stargazer(models,type="text", se=lapply(coeftests, function(x) x[,2]), 
keep.stat=c("n","rsq","adj.rsq")) 
 
### QQ plots of models 
plot(model1) 
plot(model2) 
 
### Box Plot 
boxplot(data$Return) 
 
### Histogram of Dependent Variable  
hist(data$Return, breaks="FD") 
 
### Jarque-Bera test for normality. Null hypothesis is that data is normal  
jb.norm.test(model1$residuals) 
jb.norm.test(model2$residuals) 
 
### Tests for homoscedasticity. Null hypothesis that data are homoscedastic 
bptest(model1) # Breusch-Pagan Test 
gqtest(model1) # Goldfeld-Quandt Test 
bptest(model2)  
gqtest(model2) 
 
### VIF: on models with and without time-interaction  
vif(m1) 
vif(m2) 
vif(model1) 
vif(model2) 
 
### Ramsey RESET Test for misspecification. Null hypothesis: Correctly specified  
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resettest(model1) 
resettest(model2) 
 
 
### P-values of Regression Coefficients with Robust Standard Errors  
coeftest(model1, vcov=sandwich) 
coeftest(model2, vcov=sandwich) 
 
### Skewness and Kurtosis - Continuous Variables  
skewness(data$Return) 
skewness(data$OM) 
skewness(data$DE) 
kurtosis(data$Return) 
kurtosis(data$OM) 
kurtosis(data$DE) 
 
### Summary Statistics for Section 4 
summary(data) 
nrow(data$Return) 
sd(data$Return) 
sd(data$DE) 
sd(data$OM) 
 
### Time-interacted Simple Regressions  
m1<-lm(Return~Time*GovDummy, data=data) 
m2<-lm(Return~Time*pct_gov, data=data) 
m3<-lm(Return~Time*GeoDummy, data=data) 
m4<-lm(Return~Time*SICcode, data=data) 
m5<-lm(Return~Time*pct_largestBH, data=data) 
m6<-lm(Return~Time*NrBH, data=data) 
m7<-lm(Return~Time*largestBH_type, data=data) 
m8<-
lm(Return~Time*Institutional+Time*Corporate+Time*Family+Time*Individual+Time*Other, 
data=data) 
m9<-lm(Return~Time*DE, data=data) 
m10<-lm(Return~Time*OM, data=data) 
 
ms<-list(m1,m2,m3,m4,m5)  
ml<-list(m6,m7,m8,m9) 
coeftest2<-lapply(ms,coeftest,vcov=sandwich) 
coeftest3<-lapply(ml,coeftest,vcov=sandwich) 
stargazer(m1,m2,m3,m4,m5, type="text", se=lapply(coeftest2, function(x) x[,2]), 
keep.stat=c("rsq", "n", "adj.rsq"), out="TIMEunivariate_1-5.txt") 
stargazer(m6,m7,m8,m9, type="text", se=lapply(coeftest3, function(x) x[,2]), 
keep.stat=c("rsq", "n", "adj.rsq"), out="TIMEunivariate_6-9.txt") 
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### The four Control Regressions  
cm1<-lm(Return~(Time*largestBH_type)+(Time*GeoDummy)+(Time*DE)+(Time*OM), 
data=data) 
cm2<-lm(Return~(Time*largestBH_type)+(Time*SICcode)+(Time*DE)+(Time*OM), data=data) 
cm3<-lm(Return~(Time*SICcode)+(Time*GeoDummy), data=data) 
cm4<-lm(OM~(Time*largestBH_type)+(Time*SICcode)+(Time*GeoDummy)+(Time*DE), 
data=data) 
 
bptest(cm1) 
bptest(cm2) 
bptest(cm3) 
bptest(cm4) # all control models have heteroskedasticity  
 
cms<-list(cm1,cm2,cm3,cm4) 
cmcoef<-lapply(cms, coeftest, vcov=sandwich) 
stargazer(cms, type="text", keep.stat=c("rsq","n","adj.rsq"), se=lapply(cmcoef, function(x) 
x[,2]), out="control models.txt") 
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Appendix 22: R-codes for Time-Series Regression 
 
The coding below is for the time-series regression in the main analysis for the pre-crisis period. 
Coding for the other regressions are similar, but might change a little based on the degree of 
OLS assumption fulfillment in the different regressions. For the full coding, please contact the 
authors of this thesis. 
 
R-codes: 
rm(list=ls()) 
 
require(stargazer);require(quantmod);require(dynlm);require(AER);require(vars); 
require(forecast);require(strucchange);require(tseries);require(urca); require(lmtest); 
require(TTR) 
require(robustbase);require(robustHD) 
 
par(mfrow=c(2,2)) 
 
### Winsorizing 95% 
data_pre$gov_rf <- winsorize(data_pre$gov_rf) 
data_pre$gov_peer <- winsorize(data_pre$gov_peer) 
 
### Deleting outliers 
del = function(x){ 
  i = which(x > upper_bound)  
  x[i] = NA 
  j = which(x < lower_bound)  
  x[j] = NA 
  return(x) 
} 
 
IQR<-quantile(data_pre$peer_rf,0.75)- quantile(data_pre$peer_rf, 0.25) 
lower_bound<- quantile(data_pre$peer_rf, 0.25) - 1.5*IQR 
upper_bound<- quantile(data_pre$peer_rf, 0.75) + 1.5*IQR 
 
data_pre$peer_rf<-del(data_pre$peer_rf) 
data_pre<-na.omit(data_pre) 
 
 
 
### Creating xts file 
data_pre.xts<-xts(data_pre[2:13], order.by=as.Date(data_pre$X1, "%d-%m-%Y")) 
data_pre.xts<-na.omit(data_pre.xts) 
 
 
### Tests for stationarity ### 
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plot(data_pre.xts$gov_rf) 
acf(data_pre.xts$gov_rf) 
pacf(data_pre.xts$gov_rf) 
 
### Augmented Dickey Fuller  
adf.test(data_pre.xts$gov_rf, alternative="stationary") 
summary(ur.df(data_pre.xts$gov_rf, type="trend", lags=10, selectlags="BIC")) 
summary(ur.df(data_pre.xts$gov_rf, type="drift", lags=10, selectlags="BIC")) 
 
### Kwiatkowski-Phillips-Schimidt-Shin 
  # mu = drift and tau = trend 
kpss.test(data_pre.xts$gov_rf) 
summary(ur.kpss(data_pre.xts$gov_rf, type="mu")) 
summary(ur.kpss(data_pre.xts$gov_rf, type="tau")) 
 
### Phillips-Perron 
pp.test(data_pre.xts$gov_rf, alternative="stationary") 
 
 
### Creating lag 
data_pre.xts$L1gov_rf<-lag(data_pre.xts$gov_rf) 
 
### Regressions ### 
### CAPM 
CAPM<-dynlm(gov_rf~Mkt_rf, as.zoo(data_pre.xts)) 
CAPMlag<-dynlm(gov_rf~L1gov_rf+Mkt_rf, as.zoo(data_pre.xts)) 
CAPM_wp<-dynlm(gov_rf~Mkt_rf+peer_rf, as.zoo(data_pre.xts)) 
CAPM_wp_lag<-dynlm(gov_rf~L1gov_rf+Mkt_rf+peer_rf, as.zoo(data_pre.xts)) 
 
### FF3 
FF3<-dynlm(gov_rf~Mkt_rf+SMB+HML, as.zoo(data_pre.xts)) 
FF3lag<-dynlm(gov_rf~L1gov_rf+Mkt_rf+SMB+HML, as.zoo(data_pre.xts)) 
FF3_wp<-dynlm(gov_rf~Mkt_rf+SMB+HML+peer_rf, as.zoo(data_pre.xts)) 
FF3_wp_lag<-dynlm(gov_rf~L1gov_rf+Mkt_rf+SMB+HML+peer_rf, as.zoo(data_pre.xts)) 
 
### FF4 
FF4<-dynlm(gov_rf~Mkt_rf+SMB+HML+WML, as.zoo(data_pre.xts)) 
FF4lag<-dynlm(gov_rf~L1gov_rf+Mkt_rf+SMB+HML+WML, as.zoo(data_pre.xts)) 
FF4_wp<-dynlm(gov_rf~Mkt_rf+SMB+HML+WML+peer_rf, as.zoo(data_pre.xts)) 
FF4_wp_lag<-dynlm(gov_rf~L1gov_rf+Mkt_rf+SMB+HML+WML+peer_rf, 
as.zoo(data_pre.xts)) 
 
# FF5  
FF5<-dynlm(gov_rf~Mkt_rf+SMB+HML+RMW+CMA, as.zoo(data_pre.xts)) 
FF5lag<-dynlm(gov_rf~L1gov_rf+Mkt_rf+SMB+HML+RMW+CMA, as.zoo(data_pre.xts)) 
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FF5_wp<-dynlm(gov_rf~Mkt_rf+SMB+HML+RMW+CMA+peer_rf, as.zoo(data_pre.xts)) 
FF5_wp_lag<-dynlm(gov_rf~L1gov_rf+Mkt_rf+SMB+HML+RMW+CMA+peer_rf, 
as.zoo(data_pre.xts)) 
 
### Testing OLS assumptions ### 
### Residual plots 
plot(FF5_wp)   
 
### Heteroskedasticity  
bptest(FF5_wp)  
gqtest(FF5_wp)  
 
### Multicollinearity 
vif(FF5_wp)  
 
### Autocorrelation 
dwtest(FF5_wp, alternative=c("two.sided"))  
 
### Normality  
jarque.bera.test(FF5_wp$residuals) 
 
### Model outputs 
  # With heteroskedasticity robust standard errors 
models_MAIN_pre<-list(CAPM,FF3, FF4, FF5) 
coeftests_2<-lapply(models_MAIN_pre,coeftest,vcov=sandwich) 
stargazer(models_MAIN_pre,type="text", se=lapply(coeftests_2, function(x) x[,2]), 
keep.stat=c("n","rsq","adj.rsq"), out="reg_MAIN_pre_wins.txt") 
  # With Newey-West standard errors 
models_MAIN_pre<-list(CAPM,FF3, FF4, FF5) 
coeftests_2<-lapply(models_MAIN_pre,coeftest,vcov=vcovHAC) 
stargazer(models_MAIN_pre,type="text", se=lapply(coeftests_2, function(x) x[,2]), 
keep.stat=c("n","rsq","adj.rsq"), out="reg_MAIN_pre_wins_NW.txt") 
 
 
#### Descriptive statistics 
nrow(data_pre) 
mean(data_pre$gov_rf) 
sd(data_pre$gov_rf) 
max(data_pre$gov_rf) 
median(data_pre$gov_rf) 
min(data_pre$gov_rf) 
skewness(data_pre$gov_rf) 
kurtosis(data_pre$gov_rf) 
 
 


