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Abstract 
The purpose of this thesis was to test whether there was a significant difference in the 

risk adjusted returns for the state portfolio, measured against the Norwegian market 

index or an alternative investment in the global stock market for the period 2003-

2014. 

 

The Norwegian government has an extensive ownership. The companies they own 

accounts for almost 1/3 of the value of all the stocks on the Oslo Stock Exchange. 

Compared to other Nordic countries, Norway has a high owner share. 

 

Earlier articles on the subject have mostly revolved around how the ownership is 

managed, and to a small extent on the basis of the actual performance figures for each 

company and the entire portfolio as a whole. The debates in the media about these 

companies have mostly also acted on transactions in the shareholding, criticism on 

how they operate and rarely about their actual return (such as the Government 

Pension Fund of Norway is mostly about). 

 

The relative returns are quite similar for the whole period. The state portfolio had the 

best returns in the period from 2003-2008, while the OSEBX had the best returns 

from 2009-2014. 

To find the answer to whether the Norwegian state ownership could be seen as 

successful or not, I looked at the returns measured against risk over time, and 

compared it to the different foreign benchmarks, and the Government Pension Fund 

Global of Norway. 

The results gave some indications that the state portfolio was an equally good 

portfolio to own, measured against the OSEBX in the period from 2003-2014. It beats 

the Norwegian market index in risk-adjusted return in every period that yields a 

significant alpha, when comparing against the same benchmark. The regression 

revealed that there were two alphas that were significant when testing the alphas for 

the OSEBX and the state portfolio against each other - one alpha with an excess 

return for the state portfolio and one alpha with an excess return for the Norwegian 

market. The regression between the state portfolio and the Norwegian market 
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indicates no significant alpha, but the state portfolio has a lower risk in the period and 

also a higher return, giving some indications of a risk-adjusted excess return. 

 

The various risk measures were inconsistent in the results, giving the highest appraisal 

ratios to OSEBX, while the state portfolio had the highest Sharpe- and adjusted 

Sharpe ratios for the same periods. The trend after 2009 is negative for the state 

portfolio with both lower returns and risk measure ratios. 
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1. Introduction 1 

About 30% of the total value of the Oslo stock exchange (OSE) is currently owned by 2 

the Norwegian state. Preserving national headquarters is an important argument for 3 

keeping the majority vote, or at least a negative control of the companies they own 4 

(1/3 of the stocks).  5 

 6 

The purpose of this thesis is to test whether there is a significant difference in the risk- 7 

adjusted returns for the state portfolio, measured against the Norwegian market index 8 

or an alternative investment in the global stock market for the period 2003-2014. 9 

 10 

This is important because Norway has abundant capital invested in the stock markets 11 

worldwide. This is money put aside to cope with pension payments in the future. It is 12 

an obligation to the Norwegian people to invest the money that they own in the best 13 

possible way, meaning how much risk that is taken for any potential excess return 14 

they achieve. 15 

Although the government acting professional and transparent, it will be increasingly 16 

important to be open and clear about the guidelines they must follow for each 17 

company they control. In 2006 it was created four categories after what type of 18 

ambitions the government had with the ownership (more about this in chapter 2.4.1). 19 

The point on how they are quality assured to these guidelines, and what to do if they 20 

aren`t is very important, and is hereby referred to as corporate governance. 21 

 22 

Espen Sirnes, associate professor from the University of Tromsø, wrote an article in 23 

DN with the headline “Samme avkastning for statlige selskaper og indeks1” [1], which 24 

inspired this master thesis.  25 

The article is also mentioned in the book by Lie et.al (2014), who especially look at 26 

state ownership over time. They investigate how the Norwegian government has 27 

managed the growing wealth in the years after we found oil and how the companies 28 

following the acquisitions has been driven in relation to good corporate governance.  29 

 30 

                                                
1 Translated to English it becomes: “Same return for state companies and index”. 
2 He used an equally weighted portfolio, because the value-weighted was too heavily influenced by one 
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Professor Bernt Arne Ødegaard with the University of Stavanger investigated in 2009 31 

if there could be any “state discount” for the state owned companies in the period 32 

from 1989-2007. He found some indications of this, but a negative relationship was 33 

only significant in the period from 1989-1997. When he looked at the risk-adjusted 34 

returns for the state portfolio he found no significant results in excess returns of the 35 

Oslo stock exchange.2 (Ødegaard, 2009). 36 

 37 

The thesis addresses to the following companies ordered after percentage share 38 

owned: Statoil (67%), Cermaq (59.2%)3, Telenor (54%), Kongsberg group (50%), 39 

Yara International  (36.2%), Norwegian Hydro (34.3%), DNB (34%) and SAS AB 40 

(14.3%). Total value of these stocks is approximately (minus Cermaq) NOK 535 41 

billion at year-end 2014.  42 

 43 

The thesis is divided into six parts. Chapter 2 begins with a review of some of the 44 

benefits of state- and private ownership. I then go through the companies in the state 45 

portfolio where I look at what they do, and some of the criticism they have been 46 

subjected to. Chapter 3 is the theory I´ve been using. Chapter 4 provides an overview 47 

of which data is used, how the data is retrieved and what methods that have been used 48 

in the calculations. Chapter 5 is all the results from the analysis. In chapter 6 I present 49 

the conclusions I have reached on the basis of the analysis section before I come with 50 

my recommendations for the state ownership. 51 

 52 
 53 
 54 
 55 
 56 
 57 
 58 
 59 
 60 
 61 

                                                
2 He used an equally weighted portfolio, because the value-weighted was too heavily influenced by one 
stock. 
3 Cermaq was sold 20.October 2014 for NOK 5.2 billion. 
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2. State- and private ownership 62 

When the new government was elected in October 2013, the guidelines for state 63 

owned companies changed to some extent towards more private ownership. They 64 

have communicated from the start that they wish to reduce its ownership interests on 65 

the Oslo Stock Exchange. They announced in mid-2014 that they wanted to reduce its 66 

ownership in Telenor from 54% to 34%, and the Kongsberg Group from 50% to 34%. 67 

The announcement stated that:” This will enhance the state’s ability to reduce its 68 

shareholding or support potential mergers, acquisitions or other strategic changes 69 

that may create value“. [2] 70 

The government does not want the Norwegian State to be a long-term owner in 71 

companies where there are no special reasons for the ownership. 72 

 73 

In January 2015 the parliament granted the request to divest the shareholdings in 74 

Telenor down to 34%, and to sell all or parts of the remaining shares in SAS 75 

(Norwegian Parliament, 2014). 76 

2.1	  Advantages	  with	  private-‐	  and	  state	  ownership	   77 

Research on comparing private investors against a state, argues that private investors 78 

can to a greater extent be close to the markets, knowing which needs are required at 79 

what time. They can participate in board meetings and push the company for 80 

innovation and efficient operation. 81 

 82 

Private owners do in general have stronger incentives for efficient operation of 83 

companies, both in terms of cost reduction and innovation. This has been underlined 84 

by several empirical studies, which shows that privatization generally leads to more 85 

and better production for a lower cost. See for example The World Bank (1995) and 86 

Schleifer (1998). 87 

 88 

By looking at both private and foreign investors, Nordkvelde et.al (2014, p.14) says 89 

that: “While the entire Norwegian economy declined in 2009, foreign-owned 90 

enterprises were still adding value at an annual growth rate of 14%. This “hedging” 91 

or “buffer” provided by foreign-owned enterprises during tough economic times is a 92 

crucial contribution to Norway`s economy”.   93 

When they further look at taxes paid, they conclude that there seems to be small 94 
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differences between foreign ownership and Norwegian ownership in terms of taxes 95 

paid to the Norwegian state, whereas the Norwegians pay slightly more.  96 

 97 

Also worth mentioning is that Norway came 6th in the ranking of countries in the 98 

world where it is best doing businesses. When looking at taxes paid per year they 99 

came out in 4th place (The World Bank, 2014, p.208). 100 

 101 

The government argues that there isn't any support for the statement that private 102 

investors do it better than a state does: “The literature provides no clear answer as to 103 

whether private ownership provides a better return than public ownership” (Ministry 104 

of Trade, Industry and Fisheries, 2014 p.17). 105 

Associate professor at BI Norwegian Business School, Sverre A. Christensen, who 106 

studies state ownership, says that private owners are more competent than a state is, 107 

but this only correct when it comes to small businesses. [3] 108 

 109 

Numbers for 2013 show that the private investors own about 37% of the total share 110 

holdings listed on the Oslo Stock Exchange [4]. These investors contribute to a 111 

competent and diverse ownership, both in terms of innovation and cost minimization. 112 

They also help with the transferring knowledge and expertise to Norwegian 113 

companies, both private and publicly owned. The high ownership share shows that 114 

Norwegian workers, owners, and industry is competitive, even against several low 115 

cost countries. 116 

Wages for workers in Norway with higher education within economics, management 117 

and innovation are quite similar compared to other countries, but Norway has on 118 

average quite high wages, which in turn requires higher productivity. In the long run, 119 

Norway should have a productivity of the last employee that corresponds 120 

approximately to the labor costs. Norway has to work smarter, with better technology, 121 

organize better and be more flexible to adjustments to compete with countries with 122 

lower costs, and to do that, they need the contribution of private investors. (Lie et.al, 123 

2014) 124 

 125 

The government is stating that private ownership should be the main rule in 126 

Norwegian industry, and that direct state ownership should be justified explicit.  127 
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What argues against a state to be an owner in competitive markets varies from 128 

company to company, but concerns towards state ownership is that it may contribute 129 

to economic- and political decisions (i.e. headquarters in Norway) that collides with 130 

profit maximization, which is the main why investors buy shares in companies. 131 

 132 

On the other hand, state-owned companies are more secured than companies with a 133 

majority of more private investors. This was particularly evident during the financial 134 

crisis in 2008, where we for example saw DNB's ability to obtain financing dried out 135 

overnight. The Norwegian government had to sell government bonds to ensure 136 

continued operation for DNB, because they didn´t have sufficient funds to cope with 137 

renewals of loans and credit. DNB was at that time almost the only bank that ensured 138 

liquidity to the market. In such cases, when companies owned by a state need funds, 139 

the state can be seen as a last alternative. It was in such a situation that DNB was 140 

taken over by the state in the early 90´s during the banking crisis (more about this in 141 

2.3.3). This in turn, may provide incentives to believe that things will eventually work 142 

out, because the state will lose more by not saving the company than to let it go 143 

bankrupt. Discussions around this imply good and well-planned corporate 144 

governance. 145 

2.2	  State	  ownership	  in	  other	  countries	   146 

When comparing state ownership4 to other Nordic countries, Norway is by far the 147 

biggest owner measured in NOK. From government pages we have that Finland has 148 

an owner share of approximately 150 billion5, (Finland, 2014), Sweden about 80 149 

billion (Sweden, 2013) and Denmark about 13 billion (Denmark, 2014). 150 

Comparing against countries outside the Nordic, Norway has a very high state-owned 151 

owner share also here (Ministry of Trade, Industry and Fisheries, 2014). 152 

 153 

Sweden has in recent years divested in Nordea from 21% down to 0%, which has 154 

given the government about SEK 60 billion. Reasons for the sale was to reduce 155 

government debt, but also the idea that a state should not be the owner of companies 156 

operating in commercial markets with well functioning competition (Sweden, 2013 157 

p.5 and p.49). 158 
                                                
4 Companies publically listed. 
5 Finland has direct ownership with a value of approximately NOK 94 billion and an indirect 
ownership via Solidium with a value of approximately NOK 61 billion. 
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2.3	  What	  do	  Norway	  own	  and	  why	   159 

Why the Norwegian state owns so much of the companies on the OSE has to do with 160 

a series of events. The government has not had a plan to buy all the companies, but 161 

they have been defined as strategically motivated purchases after the acquisitions.  162 

Examples of this are the basis of keeping headquarters in Norway and to hold most of 163 

the work, production and innovation in Norwegian industry. 164 

 165 

Here I will give a brief explanation of what each company do, how many of the 166 

workers who actually work in Norway and how the returns has been in recent years. I 167 

also review some of the criticism that the companies have been exposed to. 168 

Company information is taken from either the companies' annual reports or the 169 

government’s annual reports on state ownership. The returns are retrieved from State 170 

ownership report (2013). 171 

2.3.1 Statoil 172 

Statoil was founded in 1972 under the reasoning that it was to secure national control 173 

of the oil operations, which were at that time dominated by international companies. 174 

Statoil has grown large, and is today one of the leading companies in their field. They 175 

were in 2013 the 20th largest oil company in the world by market value and 11th by 176 

revenue. [5] 177 

In 2007 they merged with Hydro with the reasoning that they had to expand into the 178 

international market. They have today search- and production activities in 33 179 

countries, and the production outside Norway was in 2013 about 29% of the total 180 

entitlement production (Statoil´s annual report, 2013). 181 

 182 

Statoil is the only stock in the portfolio that the government had a plan for all along. 183 

This is probably the most successful investment the government has done in newer 184 

time. 185 

Statoil’s stock return from 2003-2014 is about 300%, adjusted for dividends and 186 

splits. In the same period the STOXX Europe 600 index for oil & gas has a return of 187 

about 5%. 188 

Statoil has 23 413 employees and 87% are working in Norway. The company has 189 

produced an average return of 10.4% over the last 5 years, excluded for dividends. 190 

Market value at 31.December 2014 of NOK 418 350 499 914.	   191 
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	   192 

Statoil’s international activities have created debate and political discussions. 193 

Especially has the oil sand investments in Canada been under criticism. The oil 194 

recovery is regarded as a more negative environmental recovery process than more 195 

conventional methods.  196 

Some say that the company could increase the revenues by only concentrating their 197 

operations in Norway. CEO of Statoil, (at that time), Helge Lund, told in mid-march 198 

2014 that this was not a relevant plan, and said that Statoil needs to improve its 199 

competitive power [6]. He also defended the investments in North America, and said 200 

the investments were for the long perspective.  201 

 202 

The question is whether the current owners can participate enough to expansion in the 203 

international market, or that others may be considered as better owners. 204 

In 2000 when Statoil were listed on the OSE, Jens Stoltenberg said on a convention 205 

for The Labor Party that: “For å kunne drive oljeproduksjon I andre deler av verden 206 

trenger Statoil nye partnere, ny kompetanse og mer kapital6” (Lie et.al, 2014 p.80). 207 

 208 

Today it is much of the same arguments that are being discussed. 209 

2.3.2 Telenor 210 

"Televerket", which Telenor was called until 1995, has been an important part of the 211 

infrastructure in Norway since it was founded over 100 years ago. 212 

They had a monopoly until 1998 when new rules opened up for other companies to 213 

enter the market, but their transformation after that has been impressive. Since 214 

Telenor were listed in December 2000 on the OSE and NASDAQ, they have been 215 

searching for growth outside Norway. They are today an international company with 216 

operations in 13 countries excluding their JV's (Telenor´s annual report, 2013). 217 

 218 

Telenor’s stock return from 2003-2014 is about 700%, adjusted for dividends and 219 

splits. In the same period the STOXX Europe 600 telecommunications has a return of 220 

52%. 221 

Telenor has 33 100 employees and 19% of them are working in Norway. The 222 
                                                
6 Translated it becomes: “To run an oil production in other countries Statoil need new partners, new 
expertise and more capital”. 
 



 

 8 

company has produced an average return of 29.9% in the last 5 years, excluded for 223 

dividends. 224 

Market value at 31.December 2014 of NOK 227 470 891 295. 225 

	   226 

Telenor is perhaps the state-owned company that has been subjected to most criticism, 227 

(at least when we do a quick search in Google with the words “Telenor” and 228 

“critics”.) This is mostly because of the investments in subsidiaries in many countries. 229 

Many of the countries are ranked high on the international corruption list from the 230 

Transparency International. [7] 231 

 232 

The case with the most attention is the investment in Ukraine with the buy of 33% of 233 

the shares in VimpelCom in 1998. The stocks value has since January 2014 lost half 234 

its value, and Telenor’s share has decreased from over NOK 40 billion to just below 235 

NOK 20 billion.  236 

The government has been very restrictive in talking about Telenor and its investments 237 

in subsidiaries, but now more people are pushing on the government to act, and 238 

Minister of Industry Mæland is being put under pressure to get answers from Telenor 239 

and CEO, Jon Fredrik Baksaas. [8]  240 

Almost all of the company growth is happening in the foreign markets. From 241 

Telenor´s first quarter 2015 over half of the company revenue came from Asia, while 242 

Europe and Norway are both around 20% of the revenue distribution. [9] 243 

Such a development alone is enough to re-assess and develop new reasons for the 244 

state ownership in Telenor.  245 

2.3.3 DNB 246 

In 1992 the government rescued DNB after the banking crisis that had been ongoing 247 

since 1989. This crisis also contributed to several other banks got into trouble and 248 

were bought by foreign investors. DNB was then the bank Norway "had to have”, and 249 

thus secured its ownership in. 250 

DNB has a market share of 30% in the Norwegian loan market and 45% in the deposit 251 

market. The next on the list is Nordea with respectively 13 and 11%. [10] 252 

 253 

DNB´s stock return from 2003-2014 is about 400%, adjusted for dividends and splits. 254 

In the same period the Euro STOXX financials has a return of 2%.  255 
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They have 12 452 employees and 72% of them are working in Norway. The company 256 

produced an average return of 36.8% the last 5 years excluded for dividends. 257 

Market value at 31.December 2014 of NOK 180 308 033 913.	   258 

	   259 

As for the example with Nordea, where the Swedish government has divested 260 

completely in, the question is whether the Norwegian state should consider doing the 261 

same with DNB. Norway does not need the money, but there have been discussions 262 

whether it will strengthen the banks possibility to grow through mergers and/or 263 

acquisitions abroad. 20% of the revenues to DNB came in 2013 from international 264 

units (DNB´s annual report, 2013). It will also send a signal that the government is 265 

serious about its policy that the state should not be an owner in well functioning 266 

markets. 267 

2.3.4 Norwegian Hydro 268 

As oppose to Statoil and Telenor, Hydro has never been fully controlled by the 269 

government, and is also the company with longest history in the stock market – since 270 

1907. 271 

The company did many restructurings around 2000 with separation away from both 272 

salmon farming and petrochemicals, while the fertilizer operation became a new 273 

company under the name Yara International. The international business in oil and gas 274 

was in 2006 said to not be competitive in the long term. It was by this that Hydro 275 

decided to merge with Statoil's petroleum operations in 2007. Hydro then became a 276 

company solely in the aluminum business, but with still a substantial production of 277 

electric power in Norway. Hydro is seen as one of the leading companies in their 278 

industry. 279 

 280 

Hydro’s stock return from 2003-2014 is about 180%, adjusted for dividends and 281 

splits. In the same period, the Europe STOXX industrial has a return of 170%. 282 

Hydro has 12 564 employees and 27% of them are working Norway. The company 283 

has produced an average return of 2.9% over the last 5 years excluded for dividends.  284 

Market value at 31.December 2014 of NOK 87 808 286 833. 285 

 286 

In Norwegian Hydro, the debate about a reduction in the shareholding have been 287 

pretty much non-existent in recent years, and there seems to be no reason to reduce it 288 



 

 10 

either. It must be noted that Norwegian Hydro has the second lowest return in the 289 

state portfolio, with only having SAS lower on the list (more about this in chapter 5). 290 

By just looking at the return adjusted for risk, it might be a worthwhile debate from a 291 

profit maximization standpoint. 292 

On the other hand, the company has a very high level of expertise in their field. This 293 

could help to develop the expertise of several Norwegian companies - a so-called 294 

cluster. This could to some extent compensate for the less satisfactory returns. 295 

2.3.5 Kongsberg Group 296 

Norwegian defense technology was partially privatized and listed on the Oslo Stock 297 

Exchange in 1993, with the government as the largest shareholder with a share of 298 

50%. The name was a few years later changed to Kongsberg Group. 299 

The group involves activities in the maritime market and towards oil -and gas 300 

operations at sea.  They have in the latter years produced highly advanced technology, 301 

including missile systems that the U.S military uses.  The group also delivers 302 

electronic equipment within navigation- and position systems to the shipping industry. 303 

 304 

Kongsberg Group´s stock return from 2003-2014 is about 600%, adjusted for 305 

dividends and splits. 306 

Kongsberg Group has 7 493 employees and 64% of them are working in Norway. 307 

The company has produced an average return of 12.1% in the least 5 years excluded 308 

for dividends. 309 

Market value at 31.December 2014 of NOK 14 760 000 000.	   310 

	   311 

The government was given permission to reduce its shareholding from 50% to 34%, 312 

but the decision was later overruled in the parliament and the government will keep its 313 

50%. The reason was that the company produces highly sophisticated military 314 

equipment, and Norway lacks legislation to ensure that this technology does not fall 315 

into the wrong hands. The reduction in the shareholding is now put on hold until the 316 

government has examined the consequences of a sale, and any new legislation is in 317 

place. [11]	   318 
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2.3.6 SAS 319 

The Norwegian Government currently owns 14.3% of the total shares in SAS. 320 

Sweden and Denmark are the two other big owners with a share of respectively 21.4% 321 

and 14.3%. The government is granted permission to sell all or part of the remaining 322 

shares in SAS (Norwegian Parliament, 2014).  323 

 324 

The returns in SAS has been miserable for the government, with -96% in the period 325 

from 2003-2014, adjusted for dividends and splits. Take into account the risk-free rate 326 

and the investment yields a negative return of 138%. 327 

SAS has 14 127 employees and 38% of them are working in Norway. The company 328 

has produced an average return of -26.7% the last 5 years excluding for dividends.  329 

Market value at 31.December 2014 of NOK 4 704 700 000.	   330 

	   331 

After reaching an all time high in mid-June 2007, SAS has been under constant cost 332 

pressure with several consecutive issues to raise new capital. In 2009 there was an 333 

issue where the Norwegian government had to contribute with NOK 800 million, 334 

while a year later it was carried out yet another issue where the Norwegian 335 

government contributed with an additional NOK 575 million [12]. In the period up to 336 

the second issue, it was speculated from several quarters that the Norwegian 337 

government would not contribute with new capital, but rather sell their shareholding. 338 

From mid-2010, after the last issue, and to the end of 2014, the return for SAS 339 

shareholders is minus 35%. 340 

In 2012, it was speculated that SAS could go bankrupt, but the Norwegian 341 

government said at the time that a new issue lap was out of the question. Later, this 342 

perception changed to that they would contribute to a new issue, but with certain 343 

requirements for SAS. SAS made then a contingency plan that should be followed to 344 

save the company. The issue was not carried out. 345 

2.3.7 Yara International 346 

Yara is a company with main focus on production, distribution and sales of nitrogen- 347 

based chemicals. After the separation from Hydro, Yara has continued to work on 348 

their strong position in foreign countries and is operating in 50 different countries and 349 

is selling their products to more than 150 countries. They have, fully- or part owned 350 

factories in almost every continent, and they are said to be the most cost efficient in 351 
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the world.  352 

 353 

Yara´s stock return from March 2004-2014 is about 700%, adjusted for dividends and 354 

splits. In the same period, the STOXX Europe 600 Chemicals has a return of 260%. 355 

Yara International is the stock in the state portfolio that has given the highest return. 356 

Yara has 9 759 employees and 10% are working in Norway. The company has 357 

produced an average return of 15% in the last 5 years, excluded for dividends.  358 

Market value at 31.December 2014 of NOK 92 204 831 295.	   359 

	   360 

Yara International is the company with the best results in the state portfolio. Looking 361 

behind those results, the company was being investigated for a corruption case in both 362 

India and Libya involving four of the earlier senior managers. They were being 363 

accused for having paid bribes so that Yara could build a fertilizer plant in Libya and 364 

to secure a contract in India and Russia. Yara accepted the fine of NOK 295 million in 365 

January 2015 and thereby acknowledged the bribery of high-ranked officials, even 366 

though the former senior managers all denied this. [13] 367 

 368 

After the National Authority for Investigation and Prosecution of Economic and 369 

Environmental Crime had come to their conclusion, Minister of Industry Mæland 370 

called the chairman of the board to a meeting to review what had happened in the case 371 

[14]. 372 

2.3.8 Cermaq 373 

Cermaq originally did business in corn and corn products before they went on to 374 

produce fish feed through a series of reorganizations on the mid-90´s. In 2000 the 375 

company went on to salmon farming and started doing business in Norway, Chile, 376 

Canada and Great Britain. In 2005 the company were listed on the OSE. The company 377 

was sold on 21.October 2014 to Mitsubishi Corporation for NOK 8.8 billion leaving 378 

the government with their ownership of 59.2% approximately NOK 5.25 billion in 379 

cash. [15] 380 

 381 

From late 2005 and to the sale, Cermaq´s stock return was 340%, adjusted for 382 

dividends and splits.  383 
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They have 4 361 employees and 14% of them working in Norway. The company 384 

produced an average return of 36.6% the last 5 years excluding for dividends. 385 

Market value at 31.October 2014 of NOK 8 880 000 000.	   386 

2.3.9 Criticism 387 

Recurring criticism towards the companies seems to have one thing in common: the 388 

foreign operations, where the state is seen as a sort of hindrance. As many companies 389 

have learned, the expansion abroad is far from painless, and a government that owns a 390 

large part of the company will have trouble defending all the strategic investments 391 

being made. It is a balancing act between being a serious owner, while having 392 

responsibility beyond what a private owner has. 393 

 394 

The problems stem from emerging economies, since they are an interesting focus area 395 

for many companies with growth ambitions. The Norwegian companies will find it 396 

difficult to pull out of these countries now without having to cope with potentially big 397 

losses for both the company and society. On the other hand, one can also look at it in 398 

the way that a commercial involvement can be an important bridge for economic 399 

modernization - including both corporate governance and management planning.	   400 

2.4	  State	  divestment	  and	  strategy	   401 

Here I will give a brief introduction to the strategies that the government has for the 402 

state-owned companies, before I look at some scenarios where the ownership to some 403 

companies will be reduced or completely sold. 404 

2.4.1 Strategies for the government with the ownership 405 

The companies in the government portfolio have since 2006 been categorized under 4 406 

different categories: 407 

1. Companies with business objectives. 408 

2. Companies with business objectives and national anchoring of the main office. 409 

3. Companies with business objectives and others specified objectives. 410 

4. Companies with sector political objectives. 411 

 412 

SAS and Cermaq are under category number 1, while the rest of the companies listed 413 

on the OSE are under category number 2. The categories clarifies the government's 414 

ambitions and makes it easier for companies to adhere to the government's interests as 415 
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shareholders, and to follow up and further develop corporate governance from the 416 

stated ambitions. 417 

As mentioned before, the government wants to sell the companies in category 1, were 418 

we know that Cermaq has already been sold, and that the government has given 419 

permission to sell all or parts of the remaining shares in SAS. 420 

2.4.2 Earlier debates about divestments in the companies 421 

It has for a long time been discussions about the government and their ownership 422 

shares in the companies. From Nærings- og handelsdepartementet (2002), it was 423 

announced in a state ownership message that the government would ask for 424 

permission to reduce its owner share in Norwegian Hydro from 43% to 34% and in 425 

Kongsberg Group from 50% to 34%. They had at that time already authorization to 426 

sell shares in Telenor from 78% to 34%, DNB from 47% to 34%, and to open up for 427 

more private investors in Statoil (82%) with 1/3 of the company value [16]. 428 

Norwegian Hydro's shareholding was not reduced before 2012 - ten years later. 429 

Kongsberg Group is at the same level as then (50%), while DNB was reduced the 430 

same year. Telenor was reduced to 62% in 2004 and reduced again in 2005 to what is 431 

today’s current level (54%). 432 

 433 

From official Norwegian report 2004:7 (2006) there was given an assessment to the 434 

government regarding its commercial ownership.  435 

The report stated that the government should focus on the results for the invested 436 

companies and compare them with alternative investment opportunities. The 437 

committee suggested that the government should consider the level of achievement 438 

each company had in relation to what was expected, then the total state ownership as a 439 

whole. The report also stated that there should be good reasons for a state to operate 440 

in competition with others, and that a state is best as an owner when they own 441 

together with others. From this, when they own together with others, they should also 442 

act as other owners also. 443 

 444 

In my analysis, each company will be assessed against the equity markets - foreign 445 

and domestic - to see which companies that give satisfactory results. 446 
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2.4.3 Opposition and support for selling 447 

The debate about state ownership goes back a long time and is not something that has 448 

recently emerged. However, after the new government took over in autumn 2013 the 449 

debate about state ownership flared up again. 450 

 451 

Ingebrigt Steen Jensens facebook campaign with the header “Nei til salg av Norge7” 452 

is a good example of this. The page has increased in rapid speed since it was made 453 

public and has now about 30 thousand "likes", or about 0.6% of the total Norwegian 454 

population. The slogan is very efficient, hitting national sentiments among the 455 

population. 456 

When the previous government with Minister of Industry Giske in 2011 said that they 457 

wanted to sell Cermaq and SAS, and to list the property company Entra on the OSE, 458 

there was no campaign against this. But when the new government announced that it 459 

wanted to sell flytoget, feelings grew stronger. Flytoget is a company located in 460 

category number 1 - Companies with business objectives. In other words, the category 461 

in which the government has profit as its main goal. One would almost think that 462 

Flytoget was the jewel in the Norwegian industry when hearing the ongoing debate. 463 

 464 

The problem is when emotions take over, because then it's probably no argument in 465 

the world that can penetrate this. This does not mean that emotions are wrong, but 466 

when we have access to the facts, and they can give a clear answer, the facts should 467 

be the superior choice. 468 

 469 

To give an example; a state's main source of income comes from tax revenues. When 470 

the state also owns many large companies, a downturn in these share prices provides a 471 

loss in both the investment and tax revenues. By selling some of the shares, the risk is 472 

reduced, and the government portfolio becomes more diversified. Here Statoil is a 473 

good example of high risk. They pay a lot in taxes, and the ownership share of the 474 

Norwegian state is high, and Norway is dependent on oil, especially the oil price, 475 

which Statoil also is. 476 

 477 

                                                
7 Translated it becomes: ” No to the sale of Norway”. 
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In Table 1, we see the updated state portfolio by 31.12.2014. The state has ownership 478 

interests in seven companies, and we see Statoil and Telenor are the two highest 479 

value-weighted companies. Combined they account for over 75% of the portfolio, and 480 

thus the return of the portfolio depends heavily on these two companies. 481 

 482 

Table 1: The State portfolio by 31.12.2014. 483 

484 
 485 

If the government decides to sell the entire shareholding in SAS and decrease the 486 

shareholding to 34% in Telenor, the value-weighted portfolio will look like this: 487 

 488 

Table 2: Updated state portfolio after selling SAS and divesting in Telenor. 489 

 490 
 491 
The portfolio value decreases from NOK 535 billion to about NOK 490 billion, a 492 

decrease of 8.4%. The proportion owned of the total value of stocks, both Norwegian 493 

and foreign, on the Oslo Stock Exchange, decreases from 29.8% to 27.1%. 494 

Statoil shares gets even more weighted (from 52.3% to 57.5%), and the question is 495 

whether it might be a good idea to reduce this shareholding as well. If for example, 496 

we assume that the shareholding is reduced to 51%, then this would reduce the risk, 497 

and the value-weighted share in Statoil will go from 57.5% to 50.7%. This is also too 498 

high considered good portfolio theory, where we can assume that one stock should not 499 

be value-weighted more than all the others stocks combined (Roncalli, 2010). 500 

2.4.4 Effects with a divestment  501 

Generally, a divestment from the state will argue for less government interference and 502 

increased flexibility and independence for the companies, which will potentially make 503 
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it easier to operate abroad and to conduct good corporate governance. The shares will 504 

get more liquidity and a more appropriate price, with less volatility. 505 

There are some who argue that there is a government discount in the companies the 506 

state owns. This is empirically difficult to agree with because of efficient markets, and 507 

there is no paperwork that can conclude that this is the case (see Ødegaard, 2009). 508 

The discount means that a foreign investor will get a discount because of the 509 

increasing risk they are taking by investing in a company were a state is the majority 510 

owner.8 511 

 512 

In for example Statoil and Telenor, a divestment from the current 67% to 51% and 513 

from 50% to 34%, would give the government a lot of the same control as before, but 514 

it would provide added value for the remaining shares since they would get more 515 

owners. 516 

One proposal that has been raised is to give the Norwegian people a discount if there 517 

were going to be a divestment in one or both companies. This would increase the 518 

Norwegian people appetite for stocks, and perhaps move some of the investments 519 

away from real estate. This was done under the listing (IPO) for Statoil's shares in 520 

2001 where the original price was NOK 69, but the Norwegian people could buy the 521 

stock for NOK 66  – a discount of 4.3%. 522 

This is a suggestion that has been denied by the Minister of Industry Mæland. [17] 523 

 524 
 525 
 526 
 527 
 528 
 529 
 530 
 531 
 532 
 533 
 534 
 535 
 536 

                                                
8 From my calculations, the risk seems to be fairly low, with some few exceptions (this is when 
calculating against the Norwegian market). 
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3. Theory 537 

Here I will go through the different methods used to derive the CAPM, the different 538 

alphas and the risk measures. 539 

 540 

3.1	  Relative	  returns	   541 

When calculating the long-term interest rate I use geometrical average return, since it 542 

gives the best picture of the long-term returns.  543 

The geometrical average will in any case be lower than the arithmetical returns.  544 

The difference between these two will be bigger when the deviations are bigger in the 545 

periods calculated. In comparison with similar studies, it may occur differences due to 546 

the choice with regards to the calculations of the return (Gjesdal og Johnsen, 1999). 547 

For the math, see Cartwright & Field (1978). 548 

The most natural thing is to take the logs of the stock price, and then calculate the 549 

difference. 550 

 551 

ln 𝑝!!! − ln  (𝑝!)   (1) 552 

 553 

I calculate the returns by using equation (1) and so the difference in geometrical and 554 

arithmetical average will not matter. The relative returns in this thesis are the returns 555 

for a stock, portfolio or index that has not been adjusted for risk. 556 

 557 

3.2	  CAPM	   558 

This paper will be based on the CAPM model for calculating risk and expected return. 559 

Models and equations are derived from Jensen (1968) unless otherwise stated. The 560 

model is based on the assumptions that: 561 

1. All investors are averse to risk, and are single period expected utility of terminal 562 

wealth maximizers. 563 

2. All investors have identical decision horizons and homogenous expectations 564 

regarding investment opportunities. 565 

3.All investors are able to choose among portfolios solely on the basis of expected 566 

returns and variance returns. 567 
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4. All transactions costs and taxes are zero. 568 

5. All assets are infinitely divisible. 569 

 570 

This gives the following model: 571 

 572 

𝑒 𝑟! = 𝑟! + 𝛽! 𝑒(𝑟! −   𝑟!]      (2) 573 

 574 

Where 𝑒 𝑟!  is expected return to stock i, 𝑟!is the risk free rate, 𝛽!is the stocks beta 575 

relative to the market and 𝑟! is the market return. 576 

The standard deviation to the return, 𝜎, is a measure of the risk. It is defined as the 577 

square root of the variance 𝜎!, and shows how much the data varies over time. 578 

The equation tells us what a portfolio can be expected to return given it`s level of 579 

systematic risk, 𝛽! ∗ 𝜎!! . When picking stocks for a portfolio, the systematic risk is 580 

given, while the unsystematic risk, 𝜎!!, can be diversified away (see figure 1). 581 

From equation (2), the investors are compensated for the extra risk they are taking. 582 

The unsystematic risk represents the part of a stock that is unrelated to the stock 583 

market. This could be anything from a delivery delay to a new product entering the 584 

company industry. The unsystematic risk (which is the 𝑅! in the regressions), tells us 585 

how variations in returns to a variable (Y) can be explained by variations in returns 586 

for another variable (X). 587 

 588 
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Figure 1: Diversification effect 589 

 590 
The purpose of this thesis is to calculate and verify alphas for various portfolios and 591 

indexes. Alpha is a measure of performance on a risk-adjusted basis. Therefore, 592 

returns outside the normal may be calculated from the CAPM model as follows: 593 

 594 

𝑟! −   𝑟! = 𝛼! + 𝛽! 𝑟! − 𝑟! + 𝜀!   (3) 595 

 596 

where 𝜀!,! is the error term with an expected value of zero. Comparison of alphas for 597 

two different portfolios should give equal values according to theory and efficient 598 

markets, thus 𝛼 = 0. In stock analysis the purpose is to find stocks that provide 𝛼 > 0 599 

compared to a benchmark. 600 

Equation (3) tells us that the regression line intersects the y-axis at a point (𝛼), which 601 

in this thesis will be the stocks- or the portfolios abnormal return. 602 

3.3	  Fama	  French	  Three	  Factor	  Model	   603 

From Fama French (1992) they conclude, after testing for E/P, B/M, leverage and 604 

market size, that 𝛽 gives little information about average returns. While used alone, 605 

Fama French (1993) finds that the E/P, B/M leverage and market size does have 606 

explanatory power. These findings are quite opposite of what we might think, because 607 

the normal thing to assume is that the 𝛽 should have explanatory power, while factors 608 

like E/P, B/M, leverage and size don´t have explanatory power. 609 
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 610 

Fama French (1995, p.131) states, “If stocks are priced rationally, systematic 611 

differences in average returns are due to differences in risk.” 612 

From this, a three-factor asset pricing model that both include market factor and risk 613 

factors related to size and B/M are likely to capture the average of returns on U.S 614 

stocks (Fama French, 1993), 615 

 616 

𝑟! − 𝑟! = 𝛼! + 𝛽! 𝑟! − 𝑟! + 𝛽!"#𝑆𝑀𝐵 + 𝛽!"#𝐻𝑀𝐿 + 𝜀!  (4)9 617 

 618 

where SMB is the smallest companies in the index minus the largest and HML is the 619 

companies with the highest book-to-market value minus the companies with the 620 

lowest book-to-market value. To use equation (4), a fixed effects model is preferred. 621 

Fama French (1995) point out that firms with low B/M is typically firms with high 622 

average returns on capital, while high B/M is typically firms that are having financial 623 

problems. 624 

3.4	  Calculating	  Alpha	   625 

According to Ødegaard (2009), the alpha can be calculated by the regression,  626 

 627 

𝑒𝑟! = 𝛼! + 𝛽!𝑒𝑟! + 𝜀!   (5)10 628 

 629 

where 𝑒𝑟 is the excess return, 𝛼! is the alpha and 𝛽! is the beta. If the CAPM is correct 630 

such a regression should give 631 

 632 

𝛼! = 0 

 633 

If there are excess or a negative excess return, this is found by 𝛼! ≠ 0. 634 

 635 

The regression (5) assumes that the risk of the portfolio for the government is constant 636 

over time, which is difficult to agree with.  637 

 638 

Ødegaard (2009) then introduce a new formulation that makes us change the risk over 639 

                                                
9 This equation will not be used in this thesis, but the interpretation of the beta is important to know. 
10 The same equation as derived by Jensen (1968). 
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time. We calculate at each point 𝑡 a realized alpha, 640 

 641 

𝛼!" = 𝑒𝑟!" − 𝛽!"𝑒𝑟!"   (6) 642 

 643 

where 𝛽!", beta of the portfolio is calculated as a weighted average of the estimated 644 

betas for each stock. This gives the opportunity to have the "right" risk at the right 645 

time. This calculation also has limitations since the calculation point in the regression 646 

has the risk for the two previous years, while the risk at the calculation time may have 647 

changed.11 648 

It is equation (5) and (6) that will be the basis for my further calculations when 649 

starting to regress the data.  650 

 651 

Equation (6) is not a “mainstream” method of calculating the alphas, but is used when 652 

we don´t want to have a constant portfolio risk over time. This is because the portfolio 653 

weight has changed (and hence risk), since it for example have been divestments in 654 

companies, while there also have been acquisitions of others. 655 

A potential weakness with this method is that the alphas no longer can be interpreted 656 

as the profit/loss by alternatively holding the constant market portfolio in the 657 

calculated period. The method weighs in many ways up for this by taking into 658 

consideration the floating risk, and that the different alphas is compared against the 659 

same benchmark for two or more variables. 660 

 661 

What could have been done instead is to make new variables for alpha and beta for 662 

each second year and from that compare the different alphas. Using the GLS12 instead 663 

of the OLS that I use could solve the heteroscedasticity problem. This method should 664 

give the same results as when we calculate by using equation (5) (by dividing the 665 

period up into six parts, and make dummy variables for the 5 other periods), and I 666 

therefore use equation (6) instead. As I will show, the heteroscedasticity is taken into 667 

consideration when using the OLS method, and further calculations is corrected for 668 

this. 669 

                                                
11 This is especially the case in 2008, which is some of the reason why I remove 6 months of this year 
when I regress the two sub-periods (more about the two sub-periods in 4.3). 
12 GLS is more efficient than OLS when dealing with autocorrelation or heteroscedasticity. For larger 
samples (not what we have), the FGLS is preferred over GLS. 
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3.5	  Sharpe	  ratio	  (SR)	   670 

To calculate the performance, that uses volatility as a risk measure, I use the Sharpe 671 

ratio (Sharpe, 1966). It divides the excess return of an asset 𝑖 over a risk-free interest 672 

rate by the assets volatility. 673 

𝑆𝑅! =
!!
!!!!
!!

       (7)  674 

where 𝑟!! is the mean asset return, 𝑟! is the risk-free rate and 𝜎! is the standard 675 

deviation. 676 

 677 

Risk-averse investors prefer high returns and low volatility, thus the highest Sharpe 678 

ratio should be chosen when assessing investment possibilities. 679 

 680 

3.5.1 Adjusted Sharpe ratio (ASR) 681 

To calculate the adjusted Sharpe ratio, the measures of skewness and kurtosis are 682 

explicitly included.  683 

 684 

Skewness (S), measures the asymmetry of the probability distribution of a random 685 

variable (r) around the mean (𝜇). From Wiesinger, (2010, p. 11-12) we get 686 

 687 

𝑆 =
!
! (!!!!)!!

!!!

!!
       (8) 688 

 689 

Skewness yields positive right-skewed distributions when values are concentrated in 690 

the left side of the distribution. Negative values yield the opposite. 691 

The calculations for the skewness-test for the different portfolios in this thesis yield in 692 

every case a negative value indicating left-skewed distribution. 693 

Risk-averse investors prefer returns with positively skewed distributions.  694 

 695 

Kurtosis (E), describes the degree of  “peakedness” of a distribution when compared 696 

to a normal distribution. 697 

𝐸 =
!
! (!!!!)!!

!!!

!!
− 3  (9) 698 

 699 
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A high value indicates a concentration of values around the mean and at the tails of 700 

the distribution.  701 

Risk-averse investors prefer distributions with low kurtosis.  702 

 703 

Pezier and White (2006) then derive the ASR-equation taking into consideration that 704 

investors prefer positive skewness and negative excess kurtosis.  705 

 706 

𝐴𝑆𝑅! = 𝑆𝑅! 1+
!
!
𝑆𝑅! −

!
!"

𝑆𝑅!!   (10) 707 

 708 

where SR is the Sharpe ratio, S is the skewness and E is the kurtosis.  709 

 710 

3.6	  Appraisal	  ratio	  (AR)	   711 

For this thesis, the appraisal ratio and the information ratio13 are considered the same 712 

thing.  713 

The appraisal ratio measures the abnormal return per unit of unsystematic risk.  714 

 715 

𝐴𝑅 = !!
!(!!)

   (11) 716 

 717 

where AR is the appraisal ratio, 𝛼! is the alpha and 𝜎(𝑒!) is the unsystematic risk. 718 

A high ratio means the allocation of stocks in a portfolio is good compared to the 719 

market. This will also mean that the market has to be inefficient. 720 

 721 

From Grinold & Kahn (2006) the level of this ratio should lie around 0.5 for a good 722 

top-quartile manager, 0.75 for a very good one and 1 for an exceptional one. 723 

This sort of calculations should give the same indications as the alphas calculated in 724 

the later regression, only adjusted for a constant (residual volatility). As for the 725 

significance level it will be the same as the calculated alphas from equation (5). 726 

                                                
13 Information ratio is a measure of performance that considers the excess return relative to the risk a 
portfolio or a stock has taken compared to the market portfolio. 
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3.7	  Treynor	  ratio	  (reward-‐to-‐volatility	  ratio)	   727 

Developed by Jack Treynor (1965). The Treynor ratio is similar to the Sharpe ratio 728 

with the exception of a different measure of risk. It measures the excess return over a 729 

risk-free rate per unit of systematic risk (beta). 730 

 731 

𝑇! =
!!!!!
!!

 (12) 732 

 733 

where 𝑟! is the return of the portfolio, 𝑟! the risk-free rate and 𝛽! is the portfolios 734 

beta.  735 

The stock markets Treynor ratio is expressed as: 736 

 737 

𝑇! = !!!!!
!!

  (13) 738 

 739 

where 𝑟! is the markets stock return and 𝛽! is the markets beta. Since the systematic 740 

risk of a market per definition is 1, equation (13) will become: 741 

 742 

𝑇! = 𝑟! − 𝑟!  (14) 743 

 744 

The Treynor equation for the market specifies the slope of the security market line. If 745 

a portfolio has a higher Treynor ratio than the market, the slope for the portfolio is 746 

steeper indicating that the portfolio has done it better (figure 2). 747 

 748 
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Figure 2: Treynor ratio 749 

 750 

3.8	  Modigliano	  and	  Modigliano	  (𝑴𝟐)	   751 

The 𝑀!(Modigliani & Modigliani, 1997) is a newer performance measure, which also 752 

is correlated with the Sharpe ratio. It adjusts the portfolio with help of a risk-free 753 

asset14 so that the portfolio gets the same standard deviation as the market portfolio. 754 

From here it is easy to compare the level of achievement by just comparing the 755 

returns. It is expressed as: 756 

 757 

𝑀! = 𝑟!∗ − 𝑟! (15) 758 

 759 

where 𝑟!∗ is the adapted portfolio after the risk-free asset is used. 760 

This means that the 𝑀! is the portfolios average return minus the markets average 761 

return. 762 

To compare it with the Sharpe and the alpha, I use a figure. 763 

 764 

                                                
14 This may be a government bond. 
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Figure 3: Alpha, 𝑴𝟐 and Sharpe ratio. 765 

 766 
As we see here, the 𝑀! is nothing but a positive linear transformation of the Sharpe 767 

ratio. A rank between the portfolios based on either Sharpe or 𝑀! will always be the 768 

same. 769 

Figure 3 also shows how an alpha can increase the slope (Sharpe) to a portfolios 770 

capital allocation line.  771 

 772 

The different risk measures yield many of the same values (indications) when 773 

calculated separately. In this thesis the Sharpe- and adjusted Sharpe ratio will be 774 

calculated along with the appraisal ratio. As for the rest with Treynor and 𝑀!, these 775 

will give the same indications as the ones that will be used, and they are therefore 776 

redundant. 777 

 778 
 779 
 780 
 781 
 782 
 783 
 784 
 785 
 786 
 787 
 788 



 

 28 

4. Data handling and Methodology 789 

Here I will briefly go through the indexes that I use, and how the risk-free rate is 790 

obtained. I then show how I have assembled the state portfolio from the stocks that 791 

the government has owned in the period 2003-2014. Then I explain the three periods I 792 

use before I finish this chapter by showing how the regressions are handled. 793 

4.1	  Stock	  prices,	  indexes	  and	  risk-‐free	  rate	   794 

To get a comparison against the world stock market, I use the STOXX Global 3 000 795 

index [18], hereby referred to as “World”, which has a fixed number of 3000 796 

components that represent the foreign equity market. The prices used from the index 797 

are in dollars.  798 

The Global Pension Fund Global of Norway15, hereby referred to as “SPU”, is used as 799 

the other portfolio (along with the state portfolio), since it is here the money from a 800 

potential sale will be invested. The benchmark that SPU use is the FTSE Global All 801 

Cap-index (NBIM, 2015), hereby referred to as “FTSE”, and is the other global index 802 

used. The FTSE includes approximately 7 400 stocks of companies located in 47 803 

countries, including both developed- and emerging markets. [19] 804 

The OSEBX-index is used as the benchmark for the Norwegian market. It consists of 805 

55 stocks, and is representative for the whole Norwegian market. 806 

SPU and the FTSE returns are retrieved from excel sheets from the Norwegian Bank 807 

Investment Management home page [20], while the World- and OSEBX-index is 808 

retrieved from their respective home pages.  809 

 810 

The World-index is included in this thesis for the reasoning to use it as a supplement 811 

to the FTSE-index. It “only” has 3 000 components, compared to the FTSE who has 7 812 

400. From this the results may be more negatively biased in relation to investments in 813 

small companies, and emerging markets. This also gets an effect when we take into 814 

account the risk, since the beta for the World-index may deviate more than the FTSE- 815 

index. 816 

 817 

All the indexes are adjusted for dividends and splits, and are in monthly returns. 818 

 819 

                                                
15 I only look at the stock portfolio 
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For the risk-free rate, the 3-month NIBOR from Norway is used [21]. It is calculated 820 

into daily rates, and then aggregated into monthly rates in Stata. The rate that is used 821 

is from the period 𝑃!!! when the investment happens in period 𝑃!, since this is the rate 822 

an investor could have gotten by having invested in period 𝑃!!! instead of 𝑃!.  823 

It is assumed 250 trading days in one year. 824 

 825 

𝐷𝑎𝑖𝑙𝑦  𝑟𝑎𝑡𝑒𝑠: (1+ 𝑟)
!
!"# !!    (16) 826 

 827 

4.2	  Making	  a	  state	  portfolio	   828 

To get this exactly right we need to construct a portfolio for all the stocks the 829 

government owns at each time. To make things a bit easier, I reallocate the portfolio 830 

once a year corresponding to the value by 1.1 from 2003-2014 (see appendix 23). I 831 

also reallocate every time there is a divestment/acquisition of a stock. For example, if 832 

the government buys shares in a company in June, the reallocation is happening the 833 

first trading day the following month (July). 834 

The returns for each stock in the state portfolio are adjusted for dividends and splits 835 

by my supervisor, Espen Sirnes. 836 

 837 

The values used to calculate the value-weighted portfolio is taken from the state 838 

ownership reports for the years 2002-2013, while the last year is calculated from the 839 

stock price at closing 30.12.2014. The value of the OSE is taken from excel-sheets 840 

from Oslo Stock Exchange home page for each year. This is the value from all listed 841 

companies (OSEAX) [4]. 842 

 843 

4.3	  Two	  sub-‐periods	   844 

To check returns both before and after the financial crisis, I divide the regressions into 845 

two sub-periods, as well as an entire period consisting of both the two sub-periods. 846 

The first period goes from 1.january 2003 to 30.june 2008, and is called the “pre- 847 

period”.  848 

The second period goes from 1.january 2009 to 30.december 2014 and is called the 849 

“post-period”. 850 

As you may notice, the period from 30.june 2008 to 31.december 2008 is not 851 
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included. The reason is because of the extreme volatile market in that period, and this 852 

would get an effect when calculating the risk-adjusted return in the sub-periods due to 853 

the restrictions in the number of observations. The period is however present in the 854 

calculations when regressing the whole period. 855 

 856 

Figure 4: The two sub-periods shown graphically with the OSEBX-index. 857 

 858 
The pre-period is characterized by an upward sloping trend until the middle of June 859 

2008, before the financial crisis occurs. The OSEBX-index drops more than 50% in 6 860 

months, and it takes over 5 years to come back to the level before 2008.  861 

The second period has more or less the same upward sloping trend (as the pre-period 862 

has) until December 2014, only interrupted by the European crisis in early 2011. Even 863 

though the pre- and post-period look alike, the differences between the two foreign 864 

markets and the Norwegian market is quite different in returns, with the Norwegian 865 

market doing it much better than the two foreign indexes in the pre-period and more 866 

alike in the post-period (see appendix 7). 867 

 868 

To compare with the risk-free rate I use in the regressions, (see appendix 2) we see 869 

that the levels of the 3-month NIBOR dropped heavily from January 2003 to January 870 
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2004 due to the after shock of the “dot-com bubble16” leading to a strong NOK due to 871 

differences in the interest rates. After 2004 it has the same trend as the Norwegian 872 

market, until after the financial crisis where we see the rate and the market moving in 873 

opposite directions. 874 

The bigger picture tells us that the Norwegian interest rate and the return of the 875 

financial market were positive correlated from January 2004 until late 2011. After that 876 

there is more or less a negative correlation between them.  877 

The normal it to assume that low rates imply an increasing interest towards the stock 878 

market, since the risk-free rate, indicated by the 3-month NIBOR, is eaten up by 879 

inflation leading to lower relative returns.17 880 

4.4	  Regressions	   881 

The regression examines the relationship between two variables. We use it to estimate 882 

the effect of changing one variable over another. The variable one wishes to examine 883 

is the dependent variable (Y), while the independent variable (X) is the one(s) that is 884 

used to predict variable Y.  885 

 886 

𝑌! = 𝛼 + 𝛽𝑋! + 𝜀!     (17) 887 

 888 

where 𝛼 is the constant, 𝛽 is the ratio (or slope) between 𝑋! and 𝑌!  and 𝜀! is the error 889 

term.  890 

 891 

The most common method is to use the ordinal least square method (OLS), where we 892 

can draw a straight line between the observed values of a set of data. To do this, 893 

equation (17) is used. This yield the best estimate for the real values that we get, 894 

typically referred to as 𝛼 and 𝛽. The error term becomes 𝜀, and is the difference 895 

between the value of 𝑌! and the estimated   𝑌!. 896 

 897 

  𝑌! = 𝛼 + 𝛽𝑋!   (18) 898 

𝑌! −   𝑌! = 𝜀!    (19) 899 

 900 

                                                
16 The dot-com bubble was an event that occurred in the period from 1997-2000, where there was a 
rapid rise in the technology sector. The bubble was at its peak in mid March 2000.  
17 This is just one of many interpretations. There is no guarantee that a raise in the interest rate will 
have a negative effect on stock prices. 
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When summing the actual values of 𝑌!, the upside and the downside cancel each other 901 

out, and the sum becomes zero. This is because the regression line shows the average 902 

of the data. 903 

Figure 5: The regression analysis with the OLS method. 904 

 905 

4.4.1 Conditions for the regression 906 

When carrying out the regressions, there are five assumptions of the model. From 907 

Griffiths et.al (2012) we have: 908 

1. The value of Y, for each value of X, is 𝑌 = 𝛽! + 𝛽!𝑥 + 𝜀  909 

2. The average value of the random error 𝜀 is E(𝜀) = 0 since we assume that E(Y)= 910 

𝛽! + 𝛽!𝑥. 911 

3. The variance of the random error 𝜀 is 𝑣𝑎𝑟 𝜀 = 𝜎! = 𝑣𝑎𝑟(𝑌). 912 

4. The covariance between any pair of random errors, 𝜀!   𝑎𝑛𝑑  𝜀!   𝑖𝑠  𝑐𝑜𝑣 𝜀!   , 𝜀! = 913 

𝑐𝑜𝑣(𝑌! ,𝑌!) = 0. 914 

5. The variable X is not random and must take at least two different values. 915 

 916 

Under these assumptions, the estimators have least possible variance of all the linear 917 

and indifferent estimators, also called BLUE (best linear unbiased estimators). 918 
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To measure how well the dataset fits the model, the 𝑅! is used. It is a number between 919 

0 and 1 that indicates how much of the variance of a variable that is explained by the 920 

model itself. A high number indicates that the model explains the changes in the 921 

dependent variable well and there are small deviations between the observations and 922 

the estimated regression line. 923 

4.4.2 Violations of the conditions 924 

Heteroscedasticity tells us that the variances to the error terms shall be constant. This 925 

means that the variance cannot differ with respect to time or size on the variables. A 926 

breach to this leads to heteroscedasticity. Failure to do this may lead to wrong 927 

conclusions that the conditional distribution of returns is much larger in the tails than 928 

a normal distribution (Seguin, 1989). 929 

I test for heteroscedasticity by doing the Breusch-Pagan (1979) test18 in Stata, where a 930 

significant result leads to accepting that there is heteroscedasticity in the data.  931 

Each portfolio and index gives significant results, indicating the presence of 932 

heteroscedasticity19. This means that variables can be affected by the error terms from 933 

the other variables in the model. This will not affect the estimation of the beta and 934 

alpha, but this can lead to significance of a variable that is not significant and vice 935 

versa. 936 

To check whether this has affected the calculations, I run the regressions in Stata with 937 

the presence of robust standard errors that will take into consideration that there is 938 

heteroscedasticity in the data and correct for this. The regressions significance levels 939 

only changes for a small value, which we cannot say is changing the end result to the 940 

degree that it becomes significant or not. I though proceed with the regression 941 

equation (17) when having corrected for heteroscedasticity. 942 

 943 

Another condition for the regression analysis is that the error terms can´t be affected 944 

by earlier error terms. If they are affected it will lead to autocorrelation. Presence of 945 

autocorrelation may yield misleading results for the alphas and betas. To check for 946 

autocorrelation, a Durbin-Watson (1951) test is used. 947 

 948 

𝑑 = (!!!!!!!)!!!!
!!!

!!
!!

!!!
    (20) 949 

                                                
18 𝜇! = 𝛾!𝛾!𝑥 + 𝜈 
19 I haven´t made a table of this. 
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 950 

where 𝑢! represents the residuals of the ith observation. 951 

The Durbin-Watson test in Stata gives values ranging from 1.61 to 2.31 for all 952 

regressions. A common rule of thumb is that if the Durbin-Watson statistic is in the 953 

range of 1.5 to 2.5, we assume that autocorrelation is not prominent. 954 

 955 

Even though the values are within the specified range, I check the outliers. To do this, 956 

I run the Cochrane-Orcutt procedure. Here I estimate a model from the OLS (equation 957 

17), and thereafter use the error terms to find the parameters for the autocorrelation. 958 

This test automatically adjusts the X- and Y variables, and tests for first order 959 

autocorrelation.20 960 

After doing this in Stata, I run the Durbin-Watson test again. The values are now in 961 

the range from 1.98 to 2.02. The X- and Y variables do not change to the extent that it 962 

will affect the end result, and I therefore continue with the OLS model when only 963 

having corrected for heteroscedasticity.21 964 

 965 

When testing the hypotheses, there is always a chance of making an error, and we 966 

usually deal with two types: 967 

Type 1: When we reject the null hypothesis when it is true.  968 

This type of error is easy to avoid – just by narrowing the significance levels. If for 969 

example an error is costly, we make the level small (0.01). 970 

Type 2: When we do not reject a null hypothesis that is false.  971 

This type of error we cannot control or calculate the probability of it actually being 972 

wrong, because it depends on the unknown true parameter 𝛽! . 973 

 974 

In this thesis, if there is a conclusion that the portfolio or index has managed a 975 

significant alpha, when in fact it hasn´t, it is committed a type 1 error. 976 

On the other hand, if the null hypothesis is accepted when the portfolio or index has a 977 

significant alpha, then it is committed a type 2 error. The chances of making this type 978 

of error will decrease with increasing number of observations. 979 

                                                
20 There were not tested for higher order autocorrelation. 
21 The math and calculations I have chosen not to include in the thesis, since this sort of calculations 
doesn´t change the regression equations. 
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4.4.3 The null- and alternative hypothesis 980 

The null hypothesis for the regressions are: 981 

𝐻! = 𝑇ℎ𝑒𝑟𝑒  𝑖𝑠  𝑛𝑜  𝑠𝑖𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑛𝑡  𝑒𝑥𝑐𝑒𝑠𝑠  𝑟𝑒𝑡𝑢𝑟𝑛  𝑜𝑓  𝑜𝑤𝑛𝑖𝑛𝑔  𝑡ℎ𝑒  𝑠𝑡𝑎𝑡𝑒  𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 

And the alternative hypothesis will thus become: 982 

𝐻! = 𝑇ℎ𝑒𝑟𝑒  𝒊𝒔  𝑎  𝑠𝑖𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑛𝑡  𝑒𝑥𝑐𝑒𝑠𝑠  𝑟𝑒𝑡𝑢𝑟𝑛  𝑜𝑓  𝑜𝑤𝑛𝑖𝑛𝑔  𝑡ℎ𝑒  𝑠𝑡𝑎𝑡𝑒  𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 
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5. Results     1020 

I will first go through the unadjusted returns for the portfolios and indexes so we can 1021 

get an overview over how good the different markets and stocks have done it. I then 1022 

go through the risk measurements, before I implement this into the unadjusted returns 1023 

to get the alphas and realized alphas. I then summarize the results by comparing the 1024 

OSEBX and state portfolio up against the foreign indexes and SPU. 1025 

5.1	  Relative	  returns	   1026 

From the graphs (see appendix 3 and 6), there are three stocks; Statoil, Norwegian 1027 

Hydro and SAS that end the period from 2003-2014 with a lower return than the 1028 

broader Norwegian market. Telenor, Kongsberg Group, Yara and Cermaq do it much 1029 

better than the market, while DNB finishes approximately at the same level.  1030 

 1031 

Table 3: Relative returns for the two portfolios and three indexes. 1032 

 
State 

portfolio 
OSEBX SPU FTSE World  

2003-2014 426% 385% 187% 166% 165% 

2003-2008 363% 327% 92% 93% 130% 

2009-2014 99% 148% 131% 116% 101% 

2008 -41% -55% -35% -40% -40% 

Average yearly 

return 
13% 14% 8.2% 7.8% 9.1% 

 1033 

The Norwegian market, represented with the OSEBX and state portfolio, does it much 1034 

better than the foreign markets from 2003-2014 because of the good performance in 1035 

the period from 2003 to mid-2008.  1036 

In the period from 2009-2014 the returns are more evenly, with the OSEBX and SPU 1037 

doing it very well, and the FTSE, World and state portfolio doing it pretty much 1038 

equally good. The state portfolio is the portfolio/index that does it best in the whole- 1039 

and pre-period, while doing it worst in the post-period (see also appendix 7 for 1040 

graphical view). 1041 

 1042 
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Figure 6: Monthly unadjusted excess return distribution for the OSEBX and 1043 

state portfolio over SPU. 1044 

 1045 
Here we see the distribution of returns over the SPU for both the OSEBX and state 1046 

portfolio. The distribution is quite evenly, but with a bit right skewness. The average 1047 

for the state portfolio over SPU is 0.34 percentage points (left), while it is 0.37 1048 

percentage points for the OSEBX (right). 1049 

5.2	  Risk	  management	   1050 

Here I will go through the volatility, Sharpe ratio, adjusted Sharpe ratio and the 1051 

appraisal ratio for each of the three indexes and two portfolios. 1052 

5.2.2 Volatility, Sharpe ratio and adjusted Sharpe ratio 1053 

The standard deviation is slightly higher for the OSEBX than the state portfolio, 1054 

varying from 5.83% to 4.48%, while the World-and FTSE has the lowest standard 1055 

deviations varying from 2.91% to 4.04% (see appendix 8). 1056 

The volatility is negative for the state portfolio against the OSEBX, which is good. 1057 

Not surprisingly is the volatility higher against the foreign indexes since the return is 1058 

higher. 1059 
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For SPU, the same applies, with lower volatility against the OSEBX, while against the 1060 

foreign indexes the volatility is higher with the exception of the pre-period against the 1061 

World (see appendix 10 for table). 1062 

 1063 

The Sharpe ratio has been positive for the state portfolio in the whole period and in 1064 

the two sub-periods. The pre-period has been the best one with a Sharpe ratio of 0.43. 1065 

In excess Sharpe ratio the first period is better than all the indexes, while the last 1066 

period yields a negative excess Sharpe ratio, as expected because of the lower returns. 1067 

The whole period yields zero excess Sharpe ratio compared to the OSEBX, while 1068 

compared to the World and FTSE, it yields an excess Sharpe ratio of 0.05 and 0.01 1069 

(see appendix 11 for table). 1070 

 1071 

As said in chapter 3, the Sharpe ratio does not capture the amount of asymmetric risk 1072 

(skewness in returns) and the “volatility of volatility” (distribution of data around the 1073 

mean). The adjusted Sharpe ratio seeks to capture these two properties, as it provides 1074 

portfolios with a higher amount of downside risk a lower Sharpe ratio than what the 1075 

“usual” Sharpe ratio would. 1076 

The state portfolio has positive adjusted Sharpe ratio values in the whole period and 1077 

the two sub-periods. Compared to the OSEBX, the ASR is higher in the pre-period, 1078 

while lower in the post-period, indicating that the OSEBX yielded a higher return in 1079 

excess of the risk-free rate per unit volatility after 2009. Compared to the World the 1080 

whole-and pre-period provides a higher ASR for the state portfolio, while the post- 1081 

period yields an equal ASR. Against the FTSE, the pre-period is the only period with 1082 

a positive ASR, while the whole period give an equal value, and the post-period give 1083 

a negative value of -0.06 – almost identical to the OSEBX.  1084 

 1085 

SPU yields a positive ASR compared to the OSEBX in the whole period, while the 1086 

sub-periods yield negative values. Measured against the FTSE, SPU yield barely 1087 

excess ASR´s in the whole- and pre-period, while giving equal value in the post- 1088 

period. 1089 

 1090 

The comparison with the indexes yields an equal or higher ASR for the OSEBX, with 1091 

the highest difference in the pre-period.  The state portfolio is better than the OSEBX 1092 

in the pre-period when we compare against the two foreign indexes but lower in the 1093 
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post-period. For the whole period they yield the same ASR against both indexes (see 1094 

appendix 11 and 12). 1095 

 1096 

5.2.3 Appraisal ratio 1097 

The AR is a correction factor used by the part of the return that cannot be explained 1098 

by market risk. In the calculation of alpha the unsystematic risk becomes 1− 𝑅!. 1099 

 1100 
The measurements (see appendix 13) for the OSEBX and state portfolio against the 1101 

foreign indexes gives a ratio that indicates an exceptional result, but since the 1102 

Norwegian market in general had higher returns in the whole period than the foreign 1103 

markets, these conditions are only used for comparison between the OSEBX and state 1104 

portfolio. 1105 

Comparing the OSEBX and state portfolio, we see that the OSEBX beats the state 1106 

portfolio in 9 out of 7 periods. The both have positive ratios in every period against 1107 

the other indexes and portfolio, but we see that the ratios after 2009 becomes negative 1108 

for the state portfolio when using the OSEBX as the dependent variable. 1109 

The SPU is beaten in every period by both the OSEBX and state portfolio, except 1110 

when measuring against the FTSE22. It has a positive ratio against the World in the 1111 

whole- and post-period. 1112 

 1113 

The appraisal ratio indicates that the OSEBX has been the best investment choice 1114 

compared to the state portfolio, while it was the other way around for the Sharpe- and 1115 

adjusted Sharpe ratio. 1116 

 1117 

Since this ratio is correlated with the calculations of alphas, which will be calculated 1118 

in 5.4, the appraisal ratios should correlate with them in accordance to excess returns. 1119 

The level of significance should also be the same (see chapter 3.6). 1120 

5.3	  Regressions	   1121 

In this chapter, the regression is used to examine if there is a significant alpha for the 1122 

portfolios over the indexes when they are adjusted for risk. The beta (risk) is also 1123 

calculated from the regressions.  1124 

                                                
22 The ratio number for SPU against the FTSE is abnormal and I don`t take this ratio into consideration. 
The reason is because of the high unsystematic risk, leading to a high ratio value for a small alpha. 
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 1125 

First I regress the three indexes compared to each stock in the state portfolio. Then I 1126 

regress the two portfolios against the three indexes, before I regress the two portfolios 1127 

against their respective benchmarks to check if there are any excess returns. I finish 1128 

up by comparing the realized alphas. 1129 

The indexes are the independent variable(s), while each stock (or portfolio) is the 1130 

dependent, if not otherwise stated. 1131 

Betas and alphas are listed in each box and their corresponding p-value in parenthesis. 1132 

P-values that are statistically significant at a 10% level or lower are in bold type23. 1133 

The alphas are monthly and explain how many percentage points better or worse the 1134 

dependent variables do it measured against the independent variable(s). 1135 

 1136 

The equation used for the following regressions is the CAPM (5). 1137 

5.3.1 Stocks versus the OSEBX-index 1138 

To see if there are any stocks that can provide a significant alpha, I regress each stock 1139 

against the OSEBX-, World- and FTSE-index. 1140 

General note: Yara enters the regressions in April 2004, while Cermaq enters October 1141 

2005. 1142 

 1143 
Table 4: Regression analysis for the underlying stocks in the state portfolio 1144 

compared to the OSEBX-index. 1145 

OSEBX Jan 2003 – Dec 2014 Jan 2003 – Jun 2008 Jan 2009 – Dec 2014 

STL 
Beta: 0.66 

Alpha: 0.15 (0.656) 

𝑅!=44% 

Beta: 0.76 

Alpha: 0.56 (0.361) 

𝑅!=39% 

Beta: 0.66 

Alpha: -0.37 (0.429) 

𝑅!=37% 

TEL 
Beta: 0.90 

Alpha: 0.41 (0.312) 

𝑅!=51% 

Beta: 0.70 

Alpha: 0.67 (0.267) 

𝑅!=36% 

Beta: 0.76 

Alpha: 1.02 (0.07) 

𝑅!=35% 

DNB 
Beta: 0.93 

Alpha: 0.90 (0.824) 

Beta: 0.56 

Alpha: 0.22 (0.680) 

Beta: 0.99 

Alpha: 0.89 (0.243) 

                                                
23 The p-value tells us the probability to achieve a test result that is equal or more extreme given that 
the null hypothesis is true. The smaller the p-value is, the higher the probability is that the findings are 
not a coincidence. In statistics it is normal to assume that the p-value should be smaller than 0.05 to be 
significant, but in the regressions I set the significance level to 0.10, since it in the stock market is 
considered difficult to beat an index over time, even though this makes the chance of a type 1 error 
increase. 
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𝑅!=49% 𝑅!=32% 𝑅!=34% 

NHY 
Beta: 1.05 

Alpha: -0.39 (0.373) 

𝑅!=54% 

Beta: 0.81 

Alpha: 0.53 (0.455) 

𝑅!=35% 

Beta: 1.16 

Alpha: -0.75 (0.229) 

𝑅!= 51% 

KOG 
Beta: 0.512 

Alpha: 0.65 (0.133) 

𝑅!=23% 

Beta: 0.555 

Alpha: 1.06 (0.128) 

𝑅!=21% 

Beta: 0.599 

Alpha: 0.04 (0.613) 

𝑅!=17% 

SAS 
Beta: 0.818 

Alpha: -2.87 (0.008) 

𝑅!=11% 

Beta: 1.104 

Alpha: -2.70 (0.046) 

𝑅!=22% 

Beta: 0.630 

Alpha: -5.47 (0.006) 

𝑅!=8% 

YAR 

 

Beta: 1.015 

Alpha: 0.34 (0.594) 

𝑅!=38% 

Beta: 0.366 (0.089) 

Alpha: 3.54 (0.002) 

𝑅!=4% 

Beta: 1.083 

Alpha: 0.06 (0.938) 

𝑅!=36% 

CEQ 
Beta: 0.317 

Alpha: 0.91 (0.300) 

𝑅!=3% 

Beta: 

Alpha: 

R^2= 

Beta: 0.25 

Alpha: 2.38 (0.03) 

𝑅!=6% 
 1146 

Betas are all significant, except for Yara in pre-period. This has to do with the number 1147 

of observations, since Yara enters the state portfolio16 months after the other stocks. I 1148 

also remove Cermaq from pre-period for the same reason.24 1149 

 1150 

The betas seem to increase in the period during- and after the financial crisis. This is 1151 

not surprising, since in economical crisis, the stock market tends to become more 1152 

volatile (Manda, 2010). See appendix 9 for a graphical view. 1153 

 1154 

Two stocks, Norwegian Hydro and Yara International, have higher betas than the 1155 

OSEBX. For Yara, the monthly risk adjusted excess return is 0.434, while it is- 0.394 1156 

for Norwegian Hydro, meaning that the stock underperformed compared to the 1157 

underlying risk it had. The p-value for both the alphas is higher than 0.10 so we need 1158 

to accept the null hypothesis and conclude that there were no strong results of excess 1159 

return of owning the Yara or hydro stock in relation to the risk the stocks had 1160 

compared to the market. It must be emphasized, even though the alphas is not 1161 

significant, that in the cases with Yara and Hydro, the investment in Yara is good, 1162 

while the investment in Hydro is less satisfactory.  1163 

                                                
24 Since Cermaq is both purchased and sold during the period from 2003-2014, the 𝑅! is very low. 
(This also applies for the regressions against the two foreign indexes). 
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 1164 

For the whole period there is one stock that gives significant results: SAS has an alpha 1165 

of -2.875, which is significantly down to a 0.01 level. From this we reject the null 1166 

hypothesis and conclude that the stock underperformed relative to the risk it had in the 1167 

period from 2003-2014, measured against the Norwegian stock market. 1168 

 1169 

The highest weighted stock in the portfolio, Statoil, has in the whole period an alpha 1170 

of 0.151, but this is never significant. 1171 

In the pre-period, there are two stocks that are significant. Yara provides an alpha of 1172 

3.54 (at a 0.01 level) and SAS with an alpha of -2.49 (at a 0.05 level).  1173 

The post-period yielding three stocks that is significant, with Cermaq and Telenor 1174 

having positive alphas of 2.38 and 1.02 and SAS yielding a negative alpha of -5.47. 1175 

Telenor is significant at a 0.10 level, while Cermaq is significant at a 0.05 level and 1176 

SAS at a 0.01 level. 1177 

5.3.2 Stocks versus the World-index 1178 

 1179 
The regressions against the foreign indexes will normally have more significant 1180 

alphas, especially in the pre-period, since the Norwegian stock market generally 1181 

performed better than the foreign indexes did. The same applies for the regression 1182 

with the FTSE-index. 1183 

 1184 
Table 5: Regression analysis for the underlying stocks in the state portfolio 1185 

compared to the World-index. 1186 

World Jan 2003 – Dec 2014 Jan 2003 – Jun 2008 Jan 2009 – Dec 2014 

STL 
Beta: 0.74 

Alpha: 0.35 (0.308) 

𝑅!=33% 

Beta: 0.84 

Alpha: 1.19 (0.072) 

𝑅!=25% 

Beta: 0.63 

Alpha: -0.05 (0.926) 

𝑅!=24% 

TEL 
Beta: 1.02 

Alpha: 0.65 (0.113) 

𝑅!=40% 

Beta: 0.81 

Alpha: 1.21 (0.057) 

𝑅!=25% 

Beta: 0.83 

Alpha: 1.29 (0.024) 

𝑅!=32% 

DNB 
Beta: 1.26 

Alpha: 0.29 (0.439) 

𝑅!=55% 

Beta: 0.77 

Alpha: 0.53 (0.297) 

𝑅!=32% 

Beta: 1.36 

Alpha: 1.02 (0.124) 

𝑅!=48% 

NHY 
Beta: 1.44 

Alpha: -0.14 (0.701) 

Beta: 1.08 

Alpha: 1.01 (0.148) 

Beta: 1.46 

Alpha: -0.48 (0.372) 
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𝑅!=62% 𝑅!=33% 𝑅!= 61% 

KOG 
Beta: 0.63 

Alpha: 0.74 (0.067) 

𝑅!=21% 

Beta: 0.62 

Alpha: 1.51 (0.033) 

𝑅!=13% 

Beta: 0.66 

Alpha: 0.26 (0.712) 

𝑅!=15% 

SAS 
Beta: 1.31 

Alpha: -2.57 (0.007) 

𝑅!=17% 

Beta: 1.93 

Alpha: -2.49 (0.034) 

𝑅!=37% 

Beta: 1.64 

Alpha: -5.40 (0.004) 

𝑅!=14% 

YAR 
Beta: 1.26 

Alpha: 0.70 (0.240) 

𝑅!=37% 

Beta: 0.85 

Alpha: 3.51 (0.001) 

𝑅!=13% 

Beta: 0.90 

Alpha: 0.68 (0.436) 

𝑅!=18% 

CEQ 
Beta: 0.41 

Alpha: 0.91 (0.246) 

𝑅!=4% 

Beta: 

Alpha: 

𝑅!= 

Beta: 0.40 

Alpha: 2.39 (0.023) 

𝑅!=2% 
 1187 
6 out of 8 stocks yield a positive alpha in the pre-period, while 4 of these are 1188 

significant. One stock (SAS) yields a negative and significant alpha. 5 out of 8 stocks 1189 

yield a positive alpha on the post-period, but here only two are significant with 1190 

Cermaq yielding an alpha of 2.39 and Telenor with an alpha of 1.29 (the alphas were 1191 

respectively 2.38 and 1.02 measured against the OSEBX). Three stocks yield a 1192 

negative alpha, with SAS being the only significant one with an alpha of -5.40 (it was 1193 

-5.47 against OSEBX). 1194 

In the whole period there are two stocks that give a significant alpha: Kongsberg 1195 

Group with an alpha of 0.74 (at a 0.10 level), and SAS with an alpha of  -2.57 (at a 1196 

0.01 level). 1197 

 1198 

Yara has the highest positive alpha in the three periods with 3.51 in the pre-period, 1199 

which is significant at a 0.01 level. 1200 

 1201 

The same applies here as for the comparison with the OSEBX, where the betas 1202 

increase from the pre-period to the post-period. This is applicable for 5 out of the 7 1203 

stocks. 1204 

 1205 
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5.3.3 Stocks versus the FTSE-index 1206 

Table 6: Regression analysis for the underlying stocks in the state portfolio 1207 

compared to the FTSE-index. 1208 

FTSE Jan 2003 –Sep 2014 Jan 2003 – Jun 2008 Jan 2009 – Sep 2014 

STL 
Beta: 0.55 

Alpha: 0.59 (0.118) 

𝑅!=15% 

Beta: 0.70 

Alpha: 1.48 (0.04) 

𝑅!=11% 

Beta: 0.32 

Alpha: 0.60 (0.232) 

𝑅!=9% 

TEL 
Beta: 1.20 

Alpha: 0.47 (0.246) 

𝑅!=43% 

Beta: 1.07 

Alpha: 1.19 (0.053) 

𝑅!=30% 

Beta: 0.74 

Alpha: 1.19 (0.048) 

𝑅!=28% 

DNB 
Beta: 1.13 

Alpha: 0.29 (0.529) 

𝑅!=34% 

Beta: 0.81 

Alpha: 0.67 (0.214) 

𝑅!=24% 

Beta: 0.87 

Alpha: 1.35 (0.113) 

𝑅!=21% 

NHY 
Beta: 1.06 

Alpha: -0.14 (0.784) 

𝑅!=26% 

Beta: 0.68 

Alpha: 1.56 (0.058) 

𝑅!=8% 

Beta: 0.94 

Alpha: -0.45 (0.560) 

𝑅!= 27% 

KOG 
Beta: 0.59 

Alpha: 0.83 (0.049) 

𝑅!=14% 

Beta: 0.72 

Alpha: 1.58 (0.027) 

𝑅!=12% 

Beta: 0.54 

Alpha: 0.51 (0.493) 

𝑅!=11% 

SAS 
Beta: 1.23 

Alpha: -2.87 (0.004) 

𝑅!=11% 

Beta: 1.77 

Alpha: -1.95 (0.034) 

𝑅!=20% 

Beta: 1.24 

Alpha: -6.06 (0.002) 

𝑅!=9% 

YAR 
Beta: 0.95 

Alpha: 0.77 (0.276) 

𝑅!=16% 

Beta: 

Alpha: 3.99 (0.001) 

𝑅!=0% 

Beta: 0.73 

Alpha: 0.69 (0.473) 

𝑅!=12% 

CEQ 
Beta: 0.36 

Alpha: 0.90 (0.259) 

𝑅!=1% 

Beta: 

Alpha: 

R^2= 

Beta: 

Alpha: 2.66 (0.014) 

𝑅!=0% 
 1209 

As expected, the trend from the comparison with the World is quite similar. 6 out of 7 1210 

stocks give a significant alpha in the pre-period and 5 out of these are significant at 1211 

0.05 level. 6 of 8 stocks have a positive alpha in the whole period, where Kongsberg 1212 

Group and SAS are the only ones with a significant alpha with 0.83 and -2.8 (these 1213 

were 0.74 and -2.57 against the FTSE). 1214 

In the post-period, three stocks are significant. Telenor and Cermaq with positive 1215 

alphas of 1.19 and 2.66, while SAS yielding an alpha of -6.06. 1216 
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Yara also here yield the highest alpha in all three periods with almost 4 in the pre- 1217 

period, which are significant at a 0.01 level. 1218 

 1219 

We see from the above regressions that the Norwegian market has done it much better 1220 

in the period from 2003 to June 2008, but has struggled more after 2009. In the whole 1221 

period, only one stock (Kongsberg Group) has statistically outperformed the foreign 1222 

markets, while one stock (SAS) has statistically underperformed. 1223 

These two stocks have weighted averages in the period from 2003-2014 with 1.1% for 1224 

Kongsberg Group and 0.3% for SAS, and thus the effect of the two stocks are 1225 

marginal for the state portfolio as a whole. 1226 

5.3.4 The two portfolios against the three indexes 1227 

General note: The SPU and FTSE end in September 2014. 1228 
 1229 
Table 7: Regression analysis of the SPU and the state portfolio measured against 1230 

the OSEBX-/World-/and the FTSE-index. All the indexes are the independent 1231 

variable. 1232 

OSEBX Jan 2003 – Dec 2014 Jan 2003 – Jun 2008 Jan 2009 – Dec 2014 

State Portfolio 
Beta: 0.77 

Alpha: 0.13 (0.599) 

𝑅!=71% 

Beta: 0.74 

Alpha: 0.58 (0.162) 

𝑅!=58% 

Beta: 0.73 

Alpha: -0.07 (0.829) 

𝑅!=76% 

SPU 
Beta: 0.57 

Alpha: 0.05 (0.815) 

𝑅!=65% 

Beta: 0.47 

Alpha: -0.06 (0.834) 

𝑅!=57% 

Beta: 0.73 

Alpha: 0.07 (0.838) 

𝑅!=60% 

World Jan 2003 – Dec 2014 Jan 2003 – Jun 2008 Jan 2009 – Dec 2014 

State Portfolio 
Beta: 0.89 

Alpha: 0.39 (0.177) 

𝑅!=58% 

Beta: 0.86 

Alpha: 1.16 (0.016) 

𝑅!=41% 

Beta: 0.74 

Alpha: 0.24 (0.497) 

𝑅!=48% 

SPU 
Beta: 0.52 

Alpha: 0.35 (0.230) 

𝑅!=33% 

Beta: 0.33 

Alpha: 0.52 (0.150) 

𝑅!=14% 

Beta: 0.63 

Alpha: 0.56 (0.179) 

𝑅!=34% 

FTSE Jan 2003 – Sep 2014 Jan 2003 – Jun 2008 Jan 2009 – Sep 2014 

State Portfolio 
Beta: 0.76 

Alpha: 0.51 (0.166) 

𝑅!=34% 

Beta: 0.79 

Alpha: 1.41 (0.011) 

𝑅!=23% 

Beta: 0.47 

Alpha: 0.61 (0.154) 

𝑅!=23% 

SPU Beta: 1.03 Beta: 1.02 Beta: 1.02 
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Alpha: 0.02 (0.218) 

𝑅!=99% 
Alpha: 0.05 (0.087) 

𝑅!=99% 
Alpha: 0.03 (0.089) 

𝑅!=99% 
 1233 

The regression between the state portfolio and OSEBX for the whole period gives a 1234 

beta of 0.77 and an alpha of 0.13, but this is never significant. From other studies the 1235 

beta ranges from 0.66 to 0.86. See Ødegaard (2009) or Sirnes (2014, [1]). 1236 

We notice that the unadjusted return for the OSEBX after 2009 is 148%, while it for 1237 

the state portfolio is 99%. By switching the variables around25 (making the state 1238 

portfolio the independent), the alpha become 0.51, with a p-value of 0.12, just above 1239 

being significant. The reason it doesn’t become significant is because of the lower risk 1240 

for the state portfolio. Even though it isn’t significantly better, the difference in 0.49 1241 

needs to be seen as the better investment in the period after 2009, and goes in under 1242 

the trend that the state portfolio is losing terrain against the different benchmarks – 1243 

both foreign and domestic. 1244 

For SPU against the OSEBX, the betas are below one and with an insignificant alpha 1245 

in every period. 1246 

Measured against the World, the state portfolio yields a positive and significant alpha 1247 

in the pre-period with 1.16. The others periods doesn’t yield a significant alpha. 1248 

SPU`s beta against the World is much lower compared to what the state portfolio has. 1249 

In other words, there was less risk in investing in the SPU compared to the state 1250 

portfolio when measuring against the World. This is also why, even though the World 1251 

has a higher return than the FTSE, the alphas become lower. 1252 

 1253 

Against the FTSE, the whole period gives no significant alpha, but the SPU has higher 1254 

risk than the state portfolio (1.03 against 0.76). The pre-period yields a positive and 1255 

significant alpha for both portfolios with the state portfolio being the one with highest 1256 

alpha and the highest significance level (1.41 against 0.05). The post-period yield a 1257 

positive and a significant alpha for the SPU26, while the state portfolio´s alpha is 1258 

positive, but not significant. 1259 

 1260 

 1261 

                                                
25 I didn’t make a table out of this. It is only for these two variables it is of any importance.  
26 The reason such a low alpha become significant is because of the high 𝑅!, and thus a low 
unsystematic risk. It is also only significant at a 0.10 level. 
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To determine whether it is the Norwegian stock market profits that the state portfolio 1262 

outperforms the foreign markets, or whether it is due to the fact that companies in the 1263 

portfolio outperformed the Norwegian market, we look at the regressions for the 1264 

OSEBX against the two foreign benchmarks and then compare the alphas for the 1265 

same comparison against the state portfolio (also see 5.3.1). 1266 

 1267 

 1268 

Table 8: Regression analysis of the OSEBX versus the World- and FTSE-index. 1269 

The two indexes are the independent variables. 1270 

World Jan 2003 – Dec 2014 Jan 2003 – Jun 2008 Jan 2009 – Dec 2014 

OSEBX 
Beta: 0.95 

Alpha: 0.44 (0.177) 

𝑅!=54% 

Beta: 0.82 

Alpha: 1.11 (0.03) 

𝑅!=35% 

Beta: 0.83 

Alpha: 0.57 (0.135) 

𝑅!=50% 

FTSE Jan 2003 – Dec 2014 Jan 2003 – Jun 2008 Jan 2009 – Sep 2014 

OSEBX 
Beta: 1.16 

Alpha: 0.31 (0.301) 

𝑅!=63% 

Beta: 1.25 

Alpha: 0.95 (0.024) 

𝑅!=56% 

Beta: 0.84 

Alpha: 0.53 (0.133) 

𝑅!=23% 

 1271 

Against the World, the only significant alpha is the one in the pre-period, with a value 1272 

of 1.11. The same applies against the FTSE, while here the alpha is 0.95. To compare; 1273 

the state portfolio yielded alphas of respectively 1.16 and 1.41 in the significant 1274 

periods, which is higher than what the OSEBX managed, with an excess value of 1275 

respectively 0.05 against the World and 0.46 against the FTSE27 (see table 7).  1276 

 1277 

The beta for the OSEBX against the World is lower for each period. 1278 

For the FTSE, the beta is higher in both pre- and the whole period, while it is lower in 1279 

the whole period. 1280 

                                                
27 This is just comparison based on the values where the alphas are significant. To conclude with 
anything, the significance level also needs to be calculated. This will be done in chapter 5.4.3. 
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5.3.5 SPU against the OSEBX-index and the state portfolio 1281 

 1282 

Table 9: Regression analysis of the state portfolio and OSEBX against SPU. SPU 1283 

is the independent variable. 1284 

SPU Jan 2003 – Sep 2014 Jan 2003 – Jun 2008 Jan 2009 – Sep 2014 

State Portfolio 
Beta: 0.75 

Alpha: 0.49 (0.181) 

𝑅!=34% 

Beta: 0.76 

Alpha: 1.37 (0.013) 

𝑅!=22% 

Beta: 0.46 

Alpha: 0.59 (0.163) 

𝑅!=23% 

OSEBX 
Beta: 1.13 

Alpha: 0.28 (0.340) 

𝑅!=65% 

Beta: 1.22 

Alpha: 0.90 (0.033) 

𝑅!=57% 

Beta: 0.82 

Alpha: 0.50 (0.150) 

𝑅!=60% 

 1285 

In the only significant period, the state portfolio is 0.47 better than the OSEBX. This 1286 

result indicate that there was an excess return of owning the state portfolio in the pre- 1287 

period rather than the OSEBX when comparing against SPU, but this will be checked 1288 

closer in chapter 5.4.3.  1289 

 1290 

Since the beta is lower for the state portfolio compared to the OSEBX, we need to 1291 

calculate the realized alpha to check if the result changes. 1292 

5.4	  Realized	  Alphas	   1293 

When calculating the alphas for the stocks and the state portfolio, the method above 1294 

assumes a constant portfolio risk over time. This is not the case in real life as we can 1295 

see in appendix 16, where it is shown how the risk changes over time. This was 1296 

especially the case in 2006 when Statoil and Hydro merged, but also the Telenor stock 1297 

has increased its weight from 2006, while the Statoil stock has decreased theirs (see 1298 

appendix 1). To calculate the alphas more correct we need to be able to change the 1299 

weights and risk in the portfolios over time, and to do this, equation (6) is used.  1300 

The method that is used with rolling betas is, as stated in chapter 3.4, calculated from 1301 

return data two years back in time. This makes the risk (derived from the weights) 1302 

more correct for the period that is being calculated.28 1303 

From other studies (see for example Banz, 1981), the beta is calculated 5 years back 1304 

in time, but due to the restrictive time period, the betas is calculated two years back. It 1305 
                                                
28 It is assumed a beta of 1 before 2003. The same applies for companies being bought during the 
period, were the beta is assumed 1 for the two previous years. 
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also has to do with the two sub-periods, where a 5 year period wouldn´t capture the 1306 

risk up until that point as good as a two year period does, since the time period I have 1307 

is only 12 years. 1308 

 1309 

General note: In the tables it says 𝑥!  𝑣𝑠  𝑥!, meaning how much more 𝑥! earns in 1310 

percentage points over 𝑥!, because there is only a single variable in the regression. 1311 

The single variable is calculated from the regression equation (17), with two variables 1312 

that has been checked for heteroscedasticity and autocorrelation while being corrected 1313 

for the former. 1314 

 1315 

Figure 7: Monthly alphas distribution for the state portfolio and OSEBX over 1316 

the SPU. 1317 

 1318 
From the figure we now see that the alphas are right skewed, indicating more periods 1319 

with a higher alpha than the SPU. The average for the state portfolio is now 0.60 1320 

percentage points, while it is 0.50 percentage points for the OSEBX. From figure 6 1321 

we remember that the average excess return was 0.37 percentage points higher for the 1322 

OSEBX, while it was 0.34 higher for the state portfolio. The reason for the average 1323 

alphas now giving the highest average for the state portfolio is due to the higher risk 1324 

for the OSEBX against SPU. 1325 
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5.4.1 The two portfolios against the three indexes 1326 

From appendix 16, we see that the state portfolio has a higher risk than the FTSE 1327 

before the financial crisis. After this the beta sinks considerably and doesn’t stop until 1328 

late 2011. The beta then drifts in the interval between 0.20-0.50, which is very low. 1329 

Measured against the OSEBX and World the beta has mostly remained below one, but 1330 

with an increasing beta from January 2012. 1331 

 1332 

The beta for SPU is low compared to the World and OSEBX, while it is more or less 1333 

constant against the FTSE, but with an increasing trend toward all indexes. This is 1334 

especially the case when measuring against the OSEBX, but we see that the beta has 1335 

fallen from early 2013 until the end of the period against these two indexes (OSEBX 1336 

and World), which indicates a decreasing risk.  1337 

 1338 

When taking into account the risk over time, the alphas converge more towards and 1339 

around zero, but with more and bigger fluctuations as shown in appendix 17 and 18, 1340 

where there is a figure of both the alphas with a constant and moving beta. The first 1341 

period gives the highest alpha. The trend from all the graphs are also quite clear, with 1342 

a downward sloping alpha trend line for the state portfolio, measured against both the 1343 

OSEBX and World, while for the SPU the trend is quite flat against the World and 1344 

FTSE, but upwards against OSEBX (this is as expected since the SPU should 1345 

correlate with the foreign indexes). 1346 

The most noteworthy is the alphas for the SPU vs OSEBX, where we see the trend 1347 

line is upward sloping with the constant risk, while it becomes marginally downward 1348 

sloping with rolling beta. This is because the beta for SPU against the OSEBX 1349 

increases in the post-period that weights up for the low beta up until 2009. 1350 

 1351 

 1352 

 1353 

 1354 

 1355 

 1356 

 1357 
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Table 10: The regression of the risk-adjusted alpha for the state portfolio 1358 

compared to the OSEBX-/World-/ and the FTSE index. (Equation 5) 1359 

 1360 
State Portfolio vs OSEBX Alpha P-value 

Jan 2003 – Dec 2014 0.19 0.40 

Jan 2003 – Jun 2008 0.51 0.17 

Jan 2009 – Dec 2014 0.005 0.99 

State Portfolio vs World Alpha P-value 

Jan 2003 – Dec 2014 0.65 0.03 

Jan 2003 – Jun 2008 1.35 0.003 

Jan 2009 – Dec 2014 0.17 0.67 

State Portfolio vs FTSE Alpha P-value 

Jan 2003 – Sep 2014 0.78 0.03 

Jan 2003 – Jun 2008 1.58 0.003 

Jan 2009 – Sep 2014 0.48 0.26 

 1361 

Also here, as for the regressions with constant risk, the regression is not significant for 1362 

the state portfolio against the OSEBX-index. 1363 

 1364 

Against the foreign indexes, the realized alphas are now significant in the whole 1365 

period for the state portfolio compared to the World and FTSE with respectively 0.65 1366 

and 0.78, which is significant at a 0.05 level. The alpha for the pre-period is 1367 

significant at a 0.01 level, and yields 1.35 against the World and 1.58 against the 1368 

FTSE. 1369 

The alpha for SPU is significant in the pre-period against the World. This has to due 1370 

with the very low beta that gets an effect when calculating the realized alpha. When I 1371 

regressed with a constant beta, the alpha was 0.52 with a p-value of 0.15, meaning 1372 

that the rolling risk in the pre-period were lower than the constant risk was (see 1373 

appendix 19 for table). 1374 

 1375 
 1376 
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5.4.2 The OSEBX-index against the two foreign benchmarks 1377 

See appendix 20 for graphical view of the alphas (stationary and non-stationary). 1378 

 1379 
Table 11: Realized alphas for the OSEBX-index against the two foreign indexes. 1380 

OSEBX vs World Alpha P-value 

Jan 2003 – Sep 2014 0.50 0.125 

Jan 2003 – Jun 2008 1.08 0.03 

Jan 2009 – Dec 2014 0.52 0.16 

 OSEBX vs FTSE Alpha P-value 

Jan 2003 – Dec 2014 0.61 0.03 

Jan 2003 – Jun 2008 1.25 0.002 

Jan 2009 – Dec 2014 0.37 0.32 

 1381 

The realized alpha compared to the state portfolio is 0.27 higher for the state portfolio 1382 

(1.35-1-08) in the pre-period measured against the World (it was 0.04 higher with 1383 

constant risk). Against the FTSE, both have two significant periods – the whole- and 1384 

pre-period – with a higher alpha for the state portfolio with respectively 0.17 in the 1385 

whole- and 0.33 in the pre-period (it was 0.46 in the pre-period with constant risk). 1386 

5.4.3 SPU against the OSEBX-index and the state portfolio 1387 

Last I compare the OSEBX and state portfolio against the SPU, where SPU is used as 1388 

the independent variable. 1389 

 1390 
See appendix 21 for a graphical view of the betas and alphas. 1391 
 1392 

Table 12: Realized alphas for the state portfolio and the OSEBX-index against 1393 

SPU. 1394 

State portfolio vs SPU Alpha P-value 

Jan 2003 – Sep 2014 0.72 0.06 

Jan 2003 – Jun 2008 1.59 0.004 

Jan 2009 – Sep 2014 0.48 0.36 

OSEBX vs SPU Alpha P-value 

Jan 2003 – Sep 2014 0.46 0.37 

Jan 2003 – Jun 2008 1.15 0.09 
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Jan 2009 – Sep 2014 0.35 0.63 

 1395 

While the state portfolio yields a significant alpha in the whole- and pre-period, the 1396 

OSEBX only yields a significant alpha in the pre-period.  1397 

The difference in the pre-period is 0.44 in favor of the state portfolio (it was 0.47 with 1398 

constant risk). The reason for this is the lower risk, plus that the unadjusted return in 1399 

the period for the OSEBX is 327% while it is 363% for the state portfolio. Adding 1400 

these two factors together yields the higher significant alpha for the state portfolio. 1401 

 1402 

The same conclusion also applies for the whole period, where the difference is 0.26, 1403 

but the alpha is only significant for the state portfolio. From this it is difficult to 1404 

conclude with something certain, but at least we can say that the state portfolio would 1405 

have been the preferred choice of investors with hindsight, when measuring the risk- 1406 

adjusted return.  1407 

 1408 

Last I check if the realized alphas are significantly different from each other. The 1409 

table is made from the regressed alphas for the two variables and describes if the 1410 

alphas is consistently higher for the dependent variable. The three top ones is 1411 

regressed with the indexes as the independent variable. The three on the bottom is 1412 

regressed with the indexes as the dependent variable. The results that are significant 1413 

and of importance are the ones that is included in the table. One should assume that a 1414 

significant result in the first regressions should also be significant in the second 1415 

regression, only with the constant having the opposite sign. 1416 

 1417 

 1418 

 1419 

 1420 

 1421 

 1422 

 1423 

 1424 

 1425 
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Table 13: The realized alphas regressed against each other. 1426 

 2003-2014 2003-2008 2009-2014 

State vs World 

OSEBX vs World 
 0.51 (0.00)  

State vs FTSE 

OSEBX vs FTSE 
-0.03 (0.31) 0.05 (0.36)  

State vs SPU 

OSEBX vs SPU 
 0.06 (0.26)  

World vs State 

World vs OSEBX 
 -0.45 (0.00)  

FTSE vs State 

FTSE vs OSEBX 
0.076 (0.001) 0.05 (0.24)  

SPU vs State 

SPU vs OSEBX 
 0.03 (0.39)  

 1427 

The state portfolio and OSEBX compared to the World gave a regression equation 1428 

with an alpha of 0.27 in the pre period (from 5.4.2). This alpha seems to hold, since 1429 

the regressions of these two alphas give a positive constant of 0.51 in average excess 1430 

alphas for the state portfolio with a p-value of 0.00. 1431 

For the state portfolio and OSEBX compared to the FTSE, for both the whole- and 1432 

pre-period, the difference in the alphas were 0.32 in the pre-period and 0.17 in the 1433 

whole period in excess for the state portfolio. None of these two alphas yield a 1434 

significant p-value (0.36 and 0.31). 1435 

Last is the measure against SPU, where the pre-period gave a difference in the alphas 1436 

of 0.44 in advantage for the state portfolio. This one also yields an alpha that is not 1437 

significant (0.26). 1438 

 1439 

The interesting here is when we reverse the variables. The significant alpha for the 1440 

state portfolio against the World is still significant with an alpha of -0.45 (this is 1441 

expected since the reverse measure yielded a significant alpha of 0.51). 1442 

The measure of the realized alphas against the FTSE now yields a positive and 1443 

significant alpha in advantage for the OSEBX with 0.076 in excess over the state 1444 

portfolio and a p-value of 0.001 (the reversed measure gave an alpha of -0.03, but 1445 



 

 55 

with a p-value of 0.31), indicating higher alphas over time for the OSEBX than what 1446 

the state portfolio managed. 1447 

 1448 
 1449 
 1450 
 1451 
 1452 
 1453 
 1454 
 1455 
 1456 
 1457 
 1458 
 1459 
 1460 
 1461 
 1462 
 1463 
 1464 
 1465 
 1466 
 1467 
 1468 
 1469 
 1470 
 1471 
 1472 
 1473 
 1474 
 1475 
 1476 
 1477 
 1478 
 1479 
 1480 
 1481 
 1482 
 1483 
 1484 
 1485 
 1486 
 1487 
 1488 
 1489 
 1490 
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6. Conclusion 1491 

It has for many years been discussions of what companies the Norwegian state should 1492 

be an owner of, but these discussions have usually been about the more socio- 1493 

economic plan rather than the more fundamental plan. 1494 

 1495 
This thesis has had as its main task to address the risk and the historical return to the 1496 

Norwegian state portfolio from 2003-2014, and to compare it with alternative 1497 

investments. It has been done too little research on this topic, and since the state 1498 

ownership is big in Norway compared to other countries, the research question is of 1499 

importance.  1500 

 1501 

The findings in the thesis suggest that state portfolio has been an equally good 1502 

portfolio to own as the OSEBX, both in terms of risk and return, even though the 1503 

weights in the portfolio do not follow completely good portfolio theory.  1504 

For the relative returns, the period from 2003-2014 yield a return of 426% for the 1505 

state portfolio, while the OSEBX yield a return of 385%. Dividing it into the two sub- 1506 

periods, the state portfolio has the best return in the period from 2003-2008 with 1507 

363% against the OSEBX that yield a return of 327%. In the period from 2009-2014 it 1508 

is the OSEBX that has the highest return with 148%, against the state portfolio that 1509 

yield a return of 99%. 1510 

 1511 

When calculating the realized alphas, the state portfolio beats the OSEBX when 1512 

comparing against the two foreign indexes, with an average of respectively 0.46 1513 

percentage points against the FTSE and 0.05 percent against the World. The same is 1514 

also measured against SPU, where the state portfolio beats the OSEBX by 0.47 1515 

percentage points. This is only the result where the alphas are significant at a 10% 1516 

level or lower. 1517 

Since the above measure can´t conclude anything, I regress the alphas for the OSEBX 1518 

and state portfolio against each other for a comparison of the alphas to check the 1519 

significance level. The alpha measure against the World is in advantage for the state 1520 

portfolio. Against the FTSE, the alpha measure concludes the opposite, with the 1521 

OSEBX having the highest alphas over time measured against the state portfolios 1522 

alphas. 1523 

 1524 
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The adjusted Sharpe ratios for the state portfolio is positive for every period, but the 1525 

trend when comparing against the indexes is that the period from 2009 to 2014 yield 1526 

negative and/or equal excess values, while the period from 2003-2008 yield positive 1527 

excess values.  1528 

For the appraisal ratio, the OSEBX beats the state portfolio in 7 out of 9 periods. Both 1529 

the state portfolio and OSEBX beats the other indexes and portfolio, while against 1530 

each other the trend from the Sharpe ratios are also present here, with higher values 1531 

for the state portfolio in the period from 2003-2008, and lower from 2009 to 2014. 1532 

 1533 

The various risk measures were inconsistent in the results, giving the highest appraisal 1534 

ratios to the OSEBX, while the state portfolio had the highest adjusted Sharpe ratios 1535 

for the same periods. The trend after 2009 is lower excess values for the state 1536 

portfolio against all the indexes – both foreign and domestic. 1537 

 1538 

Shares that mainly contributed to the good performance of the state portfolio were 1539 

Statoil, Telenor, Yara International and Kongsberg Group. Since both Telenor and 1540 

Statoil accounts for about 75% of the entire portfolio, the portfolio is highly 1541 

dependent on how these stocks do it against the markets. SAS has contributed 1542 

negatively to the portfolio, but since their average value-weight is 0.13% of the total 1543 

value of the portfolio, it has a small impact on the end results. 1544 

 1545 

The different measures, both in terms of risk and alphas are inconsistent, giving 1546 

highest risk ratios and alphas to different portfolios/indexes in different periods, and it 1547 

is therefore difficult to conclude with anything. The state portfolio has not been a poor 1548 

portfolio to own, but the same can be said for the OSEBX. 1549 

 1550 
 1551 
 1552 
 1553 
 1554 
 1555 
 1556 
 1557 
 1558 
 1559 
 1560 
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6.1 Recommendations 1561 

Even thought the state portfolio yields a higher return with a lower risk in the period 1562 

from 2003-2014, the reason to be invested in the companies from a profit 1563 

maximization view does not longer hold. The trend after 2009 is quite clear, with a 1564 

negative development against both the foreign- and domestic benchmarks.  1565 

The reason for the ownerships, since 6 out of 7 companies is located in category 1566 

number 2, is for profit maximization along with keeping the main offices in Norway. 1567 

The recommendation is to divest down to 34% for all the companies that is above this 1568 

level, if the reason for divesting completely out of the companies is not applicable. 1569 

The most important is thus to get the portfolio weighted-value of Statoil to decrease, 1570 

so that the portfolio is not so heavily dependent on one stock. 1571 

 1572 

 1573 

 1574 

 1575 

 1576 

 1577 

 1578 

 1579 

 1580 

 1581 

 1582 

 1583 

 1584 

 1585 

 1586 

 1587 

 1588 

 1589 

 1590 

 1591 

 1592 
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8. Appendices 1798 

 1799 
Appendix 1: Portfolio weights of each stock. 1800 
 1801 

 1802 
 1803 
Appendix 2: The 3-month NIBOR and the OSEBX (monthly data). 1804 
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Appendix 3: Mean monthly return for the whole- and sub-periods. 1807 
 1808 

Rank Variable 
Mean return 

(2003-2014) 
Variable 

Mean return 

(2003-200829) 
Variable 

Mean return 

(2009-2014) 

1 Yara 1.61% Yara 4.36% Cermaq 2.88% 

2 Telenor 1.45% KOG 2.41% DNB 2.25% 

3 KOG 1.37% NHY 2.37% Telenor 2.10% 

4 Cermaq 1.37% Statoil 2.30% Yara 1.55% 

5 DNB 1.14% Telenor 2.30% OSEBX 1.38% 

6 OSEBX 1.10% State 2.29% SPU 1.25% 

7 State 1.03% OSEBX 2.21% FTSE 1.21% 

8 Statoil 0.97% DNB 1.57% State 0.98% 

9 SPU 0.82% World 1.28% World 0.94% 

10 FTSE 0.79% SPU 1.12% KOG 0.93% 

11 NHY 0.72% FTSE 1.06% NHY 0.83% 

12 World 0.68% Cermaq 0.82% Statoil 0.60% 

13 Rfr 0.21% Rfr 0.27% Rfr 0.14% 

14 SAS -2.15% SAS -0.28% SAS -3.94% 

 1809 

 1810 

 1811 

 1812 

 1813 

 1814 

 1815 

 1816 

 1817 

 1818 

 1819 

 1820 

 1821 

 1822 

 1823 
                                                
29 Until June 1. 2008. 



 

 67 

Appendix 4: Monthly relative return, in percent. 1824 

 1825 
 1826 
Appendix5: Monthly relative return distribution for the three indexes and the two 1827 

portfolios. 1828 
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Appendix 6: The returns of the stocks in the state portfolio compared to the 1831 

Norwegian market (adjusted for dividends and splits). 1832 

 1833 
 1834 
Appendix 7: The three indexes and the two portfolios returns in the three periods 1835 

(adjusted for dividends and splits). 1836 
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Appendix 8: Standard deviations (monthly). 1839 

 Jan 2003 – Dec 2014 Jan 2003 – Jun 2008 Jan 2009 – Dec 2014 

State Portfolio 5.34% 4.73% 4.09% 

SPU 4.12% 2.98% 4.11% 

OSEBX 5.83% 4.86% 4.48% 

World 3.98% 3.50% 3.48% 

FTSE 4.01% 2.91% 4.04% 

 1840 

Appendix 9: Volatility for the stocks in the state portfolio. 1841 
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Appendix 10: Expected relative volatility30 for the state portfolio and SPU measured 1849 

against the benchmarks. 1850 

State Portfolio vs OSEBX (Portfolio minus benchmark) 

Jan 2003 – Dec 2014 -0.49 

Jan 2003 – Jun 2008 -0.13 

Jan 2009 – Dec 2014 -0.39 

State Portfolio vs FTSE  

Jan 2003 – Sep 2014 1.33 

Jan 2003 – Jun 2008 1.82 

Jan 2009 – Sep 2014 0.05 

State Portfolio vs World  

Jan 2003 – Dec 2014 1.36 

Jan 2003 – Jun 2008 1.23 

Jan 2009 – Dec 2014 0.61 

SPU vs OSEBX  

Jan 2003 – Dec 2014 -1.71 

Jan 2003 – Jun 2008 -1.88 

Jan 2009 – Dec 2014 -0.37 

SPU vs World  

Jan 2003 – Dec 2014 0.14 

Jan 2003 – Jun 2008 -0.52 

Jan 2009 – Dec 2014 0.63 

SPU vs FTSE  

Jan 2003 – Sep 2014 0.11 

Jan 2003 – Jun 2008 0.07 

Jan 2009 – Sep 2014 0.07 

 1851 
 1852 
 1853 
 1854 
 1855 
 1856 
                                                
30 NBIM has a target that the relative volatility shall not exceed 100 basis points against the FTSE 
NBIM (2015). 
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Appendix 11: The Sharpe- and adjusted Sharpe ratios. 1857 

State Portfolio Jan 2003 – Dec 2014 Jan 2003 – Jun 2008 Jan 2009 – Dec 2014 

Sharpe ratio, 

equation (6) 
0.15 0.43 0.20 

Adjusted SR, 

equation (9) 
0.14 0.40 0.20 

SPU Jan 2003 – Dec 2014 Jan 2003 – Jun 2008 Jan 2009 – Sep 2014 

Sharpe ratio, 

equation (6) 
0.15 0.28 0.27 

Adjusted SR, 

equation (9) 
0.15 0.27 0.26 

OSEBX Jan 2003 – Dec 2014 Jan 2003 – Jun 2008 Jan 2009 – Dec 2014 

Sharpe ratio, 

equation (6) 
0.15 0.40 0.27 

Adjusted SR, 

equation (9) 
0.14 0.36 0.27 

World Jan 2003 – Dec 2014 Jan 2003 – Jun 2008 Jan 2009 – Dec 2014 

Sharpe ratio, 

equation (6) 
0.10 0.28 0.21 

Adjusted SR, 

equation (9) 0.10 0.27 0.20 

FTSE Jan 2003 – Dec 2014 Jan 2003 – Jun 2008 Jan 2009 – Sep 2014 

Sharpe Ratio, 

Equation (6) 
0.14 0.27 0.26 

Adjusted SR, 

equation (9) 
0.14 0.26 0.26 

 1858 
 1859 
 1860 
 1861 
 1862 
 1863 
 1864 
 1865 
 1866 
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Appendix 12: Adjusted Sharpe ratio differences (portfolio minus benchmark). 1867 

OSEBX Jan 2003 – Dec 2014 Jan 2003 – Jun 2008 Jan 2009 – Dec 2014 

State portfolio 0.00 0.04 -0.07 

SPU 0.01 -0.09 -0.01 

World Jan 2003 – Dec 2014 Jan 2003 – Jun 2008 Jan 2009 – Dec 2014 

State Portfolio 0.04 0.13 0.00 

OSEBX 0.04 0.09 0.07 

SPU 0.05 0.00 0.06 

FTSE Jan 2003 – Dec 2014 Jan 2003 – Jun 2008 Jan 2009 – Sep 2014 

State portfolio 0.00 0.14 -0.06 

OSEBX 0.00 0.10 0.01 

SPU 0.01 0.01 0.00 

 1868 

Appendix 13: The appraisal ratios for the portfolios and indexes compared to each 1869 

other (first variable after each thick line is the dependent variable in the regression). 1870 

OSEBX Jan 2003 – Dec 2014 Jan 2003 – Jun 2008 Jan 2009 – Dec 2014 

State portfolio 0.38 1.38 -0.29 

SPU 0.11 -0.14 0.17 

World Jan 2003 – Dec 2014 Jan 2003 – Jun 2008 Jan 2009 – Dec 2014 

State portfolio 0.81 1.97 0.46 

OSEBX 0.83 1.71 1.14 

SPU 0.11 -0.14 0.17 

FTSE Jan 2003 – Dec 2014 Jan 2003 – Jun 2008 Jan 2009 – Sep 2014 

State portfolio 0.67 1.83 0.79 

OSEBX 0.73 2.15 0.69 

SPU 18 5 3 

SPU Jan 2003 – Dec 2014 Jan 2003 – Jun 2008 Jan 2009 – Sep 2014 

State portfolio 0.64 1.76 0.77 

OSEBX 0.68 2.09 1.25 

 
 1871 
 1872 
 1873 
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Appendix 14: Correlation table between the stocks in the portfolio. 1874 
 1875 

 1876 
 1877 
 1878 
 1879 
Appendix 15: Correlation between the portfolios and indexes. 1880 
 1881 

 1882 
 1883 

 1884 

 1885 

 1886 

 1887 

 1888 

 1889 

 1890 

 1891 

 1892 

 1893 

 1894 

 1895 

 1896 

 1897 

 1898 

 1899 

 1900 

      avkceq     0.1174   0.2113   0.2638   0.3226   0.0364  -0.0228   0.1505   1.0000
      avkyar     0.4365   0.5669   0.4955   0.6466   0.3512   0.2457   1.0000
      avksas     0.1681   0.3461   0.1809   0.2968   0.1221   1.0000
      avkkog     0.3838   0.3541   0.3004   0.4115   1.0000
      avknhy     0.7016   0.5331   0.6562   1.0000
      avkdnb     0.4572   0.5562   1.0000
      avktel     0.3915   1.0000
      avkstl     1.0000
                                                                                      
                 avkstl   avktel   avkdnb   avknhy   avkkog   avksas   avkyar   avkceq
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Appendix 16: Beta for the state portfolio and SPU compared to the OSEBX-/World- 1901 

/and FTSE-index. 1902 

 1903 
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Appendix 17: Alphas with constant betas. (Non-stationary variables) 1905 
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Appendix 18: Alphas with rolling betas. (Stationary variables) 1909 

 1910 
 1911 
 1912 
Appendix 19: The regression for the risk-adjusted alpha for the SPU compared to the 1913 

OSEBX-/ FTSE and World-index (equation 5). 1914 

SPU vs OSEBX Alpha P-value 

Jan 2003 – Sep 2014 0.21 0.53 

Jan 2003 – Jun 2008 0.11 0.80 

Jan 2009 – Sep 2014 0.18 0.74 

SPU vs World Alpha P-value 

Jan 2003 – Sep 2014 0.51 0.04 

Jan 2003 – Jun 2008 0.46 0.16 

Jan 2009 – Sep 2014 0.49 0.19 

 SPU vs FTSE Alpha P-value 

Jan 2003 – Sep 2014 0.044 0.92 

Jan 2003 – Jun 2008 -0.03 0.95 

Jan 2009 – Sep 2014 -0.024 0.97 

 1915 
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Appendix 20: The OSEBX against the two foreign benchmarks. 1917 
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Appendix 22: Value-weighted portfolio from 2003-2014. 

 
 

Appendix 23: Weighted portfolio re-allocated by 1.1 each year (numbers in NOK 

million). 

 


