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Abstract 

This paper aims to tests the weak-form efficiency of the Icelandic stock market. To that 

extent a variety of variance-ratio tests are performed on the OMXI 15 and OMXI 6 

indexes as well as three sector indexes: OMXI Financials, OMXI Industrials and OMXI 

Fisheries. The tests are split into two sets with the first one testing all indexes during the 

period from 1993 to 2013 (1993 to 2009 in the case of the fisheries and 2000 to 2013 in 

the case of the industrial and financial sectors). For the second set of tests the indexes 

are split into smaller time periods in order to see if there have been any changes in the 

efficiency of the market over time. The results of the tests indicate that the Icelandic 

stock market is overall not weak-form efficient. However the results for the individual 

sectors are more mixed; the industrial sector is shown to be efficient while the fisheries 

and financial sectors are efficient in some time periods but inefficient during others. 
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1 Introduction 

 

The Icelandic stock exchange is one of the youngest stock markets in the world. Although there 

has been some limited form of stock trading in Iceland since the early 20th century the current 

market wasn't formed until 1985, with the first stocks being listed in 1990. Despite some 

turbulence, most notably the 2008 Icelandic financial crisis, the market has continued to grow 

for most of its short existence. In 2006 the market was merged with the other Nordic stock 

exchanges and in 2007 the merged markets were bought by NASDAQ (Verðum hluti af leiðandi 

kauphöll, 2007). The mergers aren’t that surprising; being bigger has its benefits and there has 

been an ongoing trend of market consolidation within Europe over the last decade (McAndrews 

and Stefanadis, 2002). Despite the mergers the Icelandic market continues to exist 

independently of the other markets and as such is still an independent market and not just a 

relay for NASDAQ transactions. 

 

What sets the Icelandic stock market apart from other stock markets in Europe, and the 

world for that matter, is its size. Not only is it among the smallest markets in Europe, it also 

exists within one of its smallest economies. It must be noted, however, that despite the 

ongoing consolidation trend there is no reason to suppose that just because of its small size the 

Icelandic market couldn't survive, or even flourish, on its own. One would naturally assume that 

bigger stock markets should be more efficient, if only because of increased opportunities for 

economies of scale. Research however has shown that size isn't the only deciding factor when it 

comes to stock market efficiency. Minier (2002) found that financial capitalization, and not size, 

proved to be the most important factor in determining whether stock markets were successful 

or not. In fact after the markets had reached a certain level of capitalization, differences in size 

almost didn't matter at all. Another study by Morck, Yeung and Yu (1999) found that the 

information content within markets, and thus by extension their level of efficient price 

allocation, was mainly dependent on how developed they were, size mattering little. For 



 

9 

example they found that the Danish market was almost as efficient as the U.S market, even 

though the former is considerably smaller. The main focus should therefore not be on the size 

of the Icelandic market.  Rather the goal should be to explore whether it can reach the required 

scale of capitalization and if it is in fact trending towards it. 

 

The level of market efficiency and whether it is increasing or decreasing has important 

ramifications for the Icelandic market. This also extends to the overall Icelandic economy, since 

many studies have found the level of development within stock markets and the financial 

sector to be highly correlated with economic growth (e.g. Levine & Zeros (1996) and Beck & 

Levine (2004)). This paper will make an attempt to analyze and interpret data from the Icelandic 

stock market in order to determine whether it is efficient or not. To that extent it will make use 

of the efficient-market hypothesis and the assumption that financial markets become more 

efficient as more information becomes imbedded in stock prices and reaction to new 

information becomes swifter.1 To be more specific the aim is to examine whether the Icelandic 

stock market exhibits signs of being weak-form efficient or not, whether all the information 

content of historical prices is reflected in the current prices on the market. 

 

Chapter 2 of this paper will present a short overview of the efficient-Market hypothesis as 

well as review key developments since its inception. Chapter 3 will review former research on 

weak-form efficiency.  Chapter 4 will be devoted to a very short summary on developments 

within the Icelandic stock market as well as reviewing prior research on the market. Chapter 5 

will outline the methodology used to test the market and review the data used for the tests. 

Chapter 6 will present the results of these tests and finally Chapter 7 will be devoted to drawing 

conclusions from and discussing the results. 

  

                                                      

1
 Although not the focus of this paper, it is interesting to note that many academics have raised the point that it is 

possible for stock markets to become too efficient. That is, they become so efficient that prices start to react too 
quickly to new information and excess market volatility generates negative external effects on other parts of the 
economy. For further discussion on this topic see for example Bhide (1992) and Chang (2010). 
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2 The Efficient-Market Hypothesis 

 

It was only during the latter half of the 20th century that the first widely accepted theories on 

stock markets began to develop. Before Markowitz's pioneering work in the 50s the existing 

theories were mostly scattered works of individual academics and few were widely known. It 

would be a mistake, though, to assume that all of these theories were wrong or necessarily of 

lower quality than later theories. For example, in 1900 Bachelior, a French mathematician, 

published a paper where he formulated a theory eerily similar to the much later efficient-

market hypothesis (Bacheliour, 1900). What ultimately limited the spread of these theories was 

the lack of statistical techniques needed to provide them with a proper empirical basis as well 

as the fact that most of them did not cohere to the common beliefs of stock market 

participants at the time. (Dimson and Mussavian, 1998) 

 

The years following the Second World War, however, brought great advances both in 

statistics and information technology, allowing for more extensive tests. During the 50s and 60s 

the application of the mathematical idea of a random walk started to become common in 

finance and stock market research. The random walk formalization is based on the idea that a 

successive chain of values or events will be completely random and future values will thus be 

completely independent of past values (Dimson and Mussavian, 1998).2 Starting with the 

application of the random walk theorem, theories on the frameworks of stock markets began to 

develop further until, at the end of the 60s, they had developed into the framework presented 

in the efficient-market hypothesis. 

 

                                                      

2
 An interesting allegory of this theorem is the story of the blindfolded drunkard in the open field. Being both 

blindfolded and drunk, when he moves about he will neither see nor know in which direction he is going. As such 
his next step will always be in some random direction completely independent of where he was headed before. 
The drunkard's walk will thus be completely random; a random walk.  
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2.1 Efficient Markets 

 

In his monumental paper "Efficient Capital Markets: A Review of Theory and Empirical Work", 

Eugen Fama (1970) was the first to gather and state the main ideas that formed the basis of the 

efficient-market hypothesis. According to Fama's article the primary role of capital markets is to 

efficiently allocate society’s capital stock by assigning accurate prices to capital. The value of 

each asset to an individual investor is assumed to be a function of the information available to 

the investor concerning the asset in question. Since the market is made up of all of those 

individual investors the market price will be a function of all of their valuations. Price allocation 

is therefore stipulated by the actions of the market participants, who through their numerous 

transactions constantly steer the market price toward the fundamental price of the traded 

asset. How close to the fundamental price the market price will eventually end depends upon 

the amount of information the market possess as a whole. If the market price reflects all the 

available information on all assets; all prices will be equal to the fundamental prices of the 

related assets and the market will be efficient. However if the market price does not reflect all 

available information the market is inefficient.  

 

It's here where the random walk theorem comes into play since if the market is efficient and 

prices contain all available information, price changes will always be unpredictable, since they 

will only come about as a result of new information and thus will not be correlated with past or 

present prices. It is interesting to note that Fama concluded that the assumption of perfect 

information was not required for markets to be effective since, even though individual investors 

were to possess only limited information, providing that the number of transactions within the 

market was high enough and the market participants numerous enough, the market price 

would reflect all available information. This general conclusion has since further been 

supported by much empirical research (e.g. Chordia, Roll and Subrahmanyam (2007); Chung 

and Hrazdil (2010); Naidu and Rozeff (1994); Eldor, Hauser, Pilo and Shurki (2005) to name just 

a few). 
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In his article Fama divided the efficient-market hypothesis into three forms depending on 

the subset of information that is assumed to be available to investors. He called the three 

forms: the weak form, the semi-strong form and the strong form. In the weak form the only 

relevant information assumed to be available are the historical prices of assets. The semi-strong 

form further assumes that, alongside historical prices, available information also consists of all 

publicly available information concerning the asset in question. Finally the strong form assumes 

available information consists of historical prices, public information and non-public 

information (also called insider information). In his article Fama found that the empirical 

evidence and research available at the time strongly supported the first two forms, that is, 

stock prices were found to adjust to both historical prices as well as any changes in available 

public information. There was however limited evidence for the strong-form version and insider 

information did not seem to be included in the price of securities (Fama, 1970). 

 

2.2 Further Developments 

 

For the last four decades the efficient-market hypothesis has been the subject of numerous 

papers and much research, leading both to critique as well as additions and refinements to the 

original theory. A detailed review of all this work would be far too long and thus a short look at 

a few papers relevant to the subject will have to do.3 

 

Probably the biggest and most influential addition to the model is the refinement made by 

Grossmann and Stiglitz (1980). By dividing investors into two groups: informed investors and 

uninformed investors, they showed that the motivation for uninformed investors to become 

informed by collecting information disappeared when the assumption of perfect information 

was introduced to the model. The cause of this is that as the market price moves closer to 

reflecting all available information, investors will slowly stop seeking new information and the 

                                                      

3
 For those interested in a more detailed review, a good starting point would be Fama, E. F. (1991). Efficient Capital 

Markets: II. The Journal of Finance, XLVI(5), 1575-1617. 
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market price will therefore stop reacting to additional information. Thus, as markets approach 

perfect efficiency, the market mechanism will break down and a perfectly efficient market will 

never be possible. 

 

Grossman and Miller (1987) found that the structure of markets played a big part in 

determining their efficiency. They concluded that the rules and regulations governing different 

markets explained much of the difference in efficiency between them. As an example of this 

they pointed towards the difference in how the New York Stock Exchange is run compared to 

the NASDAQ, trading and opening hours being different as well as the rules governing who may 

trade in each exchange. The effect of each difference was summarized in the effect it had on 

the cost of participating in the market and the immediacy of the market. These structural 

factors that decreased the cost of market participation increased the number of market makers 

and therefore the thickness and efficiency of the market. Similarly, increased immediacy 

increased the number of transactions conducted in the market and therefore efficiency, since 

information was integrated more quickly into prices. 

 

Brunnermeier (2005) looked into strong-form efficiency by creating a model where insider 

information was leaked to a limited number of investors, who then used it to exploit the stock 

market for their own gain. The model showed that although the investors were able to realize 

higher returns than they otherwise could, the market reacted to their actions and eventually 

the insider information became part of the information content inherent in the market price. 

How long it took the market to adjust the price depended on the number of transactions and 

participants in the market; in other words, its thickness. A thick market would therefore quickly 

adjust prices, minimizing the increased rate of return enjoyed by investors holding insider 

information and increasing the short-term efficiency of the market. A curious result of 

Brunnermeier's model was that it predicted that insider information leakages would decrease 

the long-term efficiency of the market. This was found to be due to the fact that the holder of 

the insider information will conduct aggressive trades designed to maximize his return. These 
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trades will affect the historical prices of the stock and therefore reduce the weak-form 

efficiency of the market in the long-run. 

2.3 Criticism  

 

The efficient-market hypothesis is not without its critics. Real world events, particularly the U.S 

stock market crash of 1987 and the internet bubble at the start of the new millennium, caused 

many to doubt the validity of the theory. One criticism is that the observed volatility of stock 

prices has been much higher than implied by the efficient-market hypothesis. This leads to the 

conclusion that there is either some inherent error within the framework or that stock prices 

fluctuate without any rational reason (Shiller, 2003). This point formed the basis for behavioral 

finance as an alternative to the efficient-market hypothesis.  

 

The efficient-market hypothesis does not assume that individuals are rational but it does 

assume that the market as a whole is rational. That is, the large number of market participants 

and their constant responses to each other’s actions will eliminate the effect any irrational 

actions of individual participants have on the overall market. Behavioral finance drops this 

assumption; according to that framework not only are individuals oftentimes irrational but 

markets can also act irrationally and the irrationality of markets as a whole can even increase 

the irrational motivations of the participants (Ritter, 2003). This helps explain all sorts of 

anomalies and unusual events observed in financial markets, anomalies being market events 

that seem to have no rational basis. Most of those anomalies are hard to account for within the 

efficient-market hypothesis and their existence surely casts doubt on the belief that markets 

are rational. Event studies, as well as other behavioral finance research, have brought to light 

many of the obviously irrational behaviors of markets. These are in fact quite numerous and not 

just limited to clearly exuberant events such as market bubbles but also more subtle events 

such as the January effect. 
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Proponents of the efficient-market hypothesis have, however, objected to the criticism 

presented by behavioral finance. Fama (1998), in a review of behavioral finance, criticized 

behavioral models for being too focused on unique events and lacking in explanations when it 

came to the overall market. He also pointed out that the market anomalies discovered were 

usually only short-term inefficiencies and mostly cancelled each other out in the long-term, 

since overreaction was about as common as underreaction. Long-term anomalies seemed to be 

few and mostly disappeared when the measuring tools were changed. Shiller (2003) refuted 

both of the later conclusions calling the former: "an incorrect view of the psychological 

underpinnings of behavioral finance" (p. 101). Another review of behavioral research by Malkiel 

(2003) was very much in tune with Fama's while also adding that many of the anomalies 

discovered have proven to disappear over time or soon after their publication as investors 

became aware of them. Malkiel's conclusion was that while there were obviously some 

inconsistencies within the efficient-market hypothesis framework and some departures from 

market efficiency, it nonetheless stood on a sound basis and ultimately markets would prove to 

be "remarkably efficient" (p. 80). 

  

Another interesting criticism of the efficient-market hypothesis comes from the field of 

technical analysis. Mostly disregarded by academics until recently as something more akin to 

superstition than science, technical analysis studies the historical patterns of prices and then 

uses certain rules to forecast future price trends. Obviously this is in direct opposition to the 

efficient-market hypothesis, which states that all information derived from historical prices will 

be included in the current price and as such is useless when predicting future prices. However, 

by using advanced non-parametric methods to analyze the returns made from using technical 

analysis techniques, Lo, Mamaysky & Wang (2002) found that the methods did reliably deliver 

returns in excess of expected returns. This gives the impression that there is at least some merit 

to these techniques, something that should clearly not be true if the efficient-market 

hypothesis is valid. 
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2.4 Samuelson’s Dictum 

 

The most recent development concerning the efficient market hypothesis is the idea of markets 

being micro-efficient but macro-inefficient. This idea can originally be traced back to Samuelson 

(1998) and has thus come to be called Samuelson’s Dictum. However Samuelson’s original idea 

was not overly specific and since then it has been further fleshed out by others such as Jung 

and Shiller (2007). The basic idea is that even though markets may lead to efficient price-

allocation for individual assets, those same prices may not lead to efficient outcomes in the 

market as a whole. Assets such as stocks are usually tied to the fortunes of some specific entity, 

and thus future price fluctuations can mostly be predicted by observing the developments of 

the fundamental values of this entity. Most market participants do this and, even if no single 

one possesses all of the available information, as per the efficient-market hypothesis, their 

constant actions and interactions with other participants ensure the allocated price becomes 

efficient. In more plain terms, the efficient market-hypothesis offers a good approximation of 

individual stock prices, exempting temporary fluctuations such as those caused by speculative 

booms. As for the aggregate market however, predicting even the minutest fluctuations in 

fundamental values is very complicated. These fluctuations are determined by macro-economic 

factors such as monetary policy, economic growth and productivity and the sheer number of 

factors involved is way higher than when observing individual assets. Therefore, even with the 

combined power of all market participants, it is hard to predict overall market movements with 

complete certainty. Thus the market will be micro-efficient, assigning efficient prices to 

individual assets, but macro-inefficient and on the whole prone to continuous speculative 

booms and other long-term deviations from efficiency. 

 

At the current time empirical work supporting Samuelson’s Dictum is somewhat sparse, 

mostly due to how recent the idea is. Jung and Shiller (2002) tested the dictum for the U.S stock 

markets using a dataset covering the years 1926-2001. By using regression tests they found that 

predictions for the future fluctuations of individual assets proved to be more accurate than 

predictions for the fluctuations of the indexed returns for multiple assets. These results led 
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them to the conclusion that there was validity in Samuelson’s Dictum. A more recent test by 

Bernhard and Verhofen (2011) also supported the dictum. Using a parametric portfolio policy 

approach they tested the efficiency of global capital markets from the perspective of an U.S 

investor. Their results indicated that by using certain strategies, dependant on the risk aversion 

of the investor, constant positive returns were possible during long-term periods. Their 

conclusion was thus that capital markets are inefficient on a macro level. Despite the, as of yet, 

meager amount of supporting work the recent world-wide financial crisis and the following 

recession have cast light on the apparently inherent inefficiency of capital markets and, 

consequently, have spurred an increased interest in Samuelson’s Dictum among academics. 

More research on the topic is thus sure to follow in the coming years. 
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3  Former Research 

 

Tests for weak-form efficiency were first devised by Fama and others in the 1960s and 1970s 

and since then have been constantly evolving. New methods and methodologies have 

developed over time and researchers have moved from more simple tests, for instance 

autoregressive models and runs tests, to more advanced statistical techniques such as variance-

ratio tests and bootstrapping. In accordance with developments within the field of 

econometrics, the last 10 years have also seen an increased emphasis on non-parametric 

statistics and many non-parametric versions of traditional tests have been proposed. This 

section will attempt to review some of the research on the weak-form efficiency of markets. 

The literature is quite wide however, and it would be impossible to survey all of it in detail. A 

short review of some of the most notable research over the last decades will therefore have to 

do.  

 

3.1 Developed Markets  

 

Compared to emerging markets, there has been surprisingly little work on developed markets 

over the past two decades. Although there is an ample amount of data available, most 

researchers seem to be more interested in emerging markets, most likely because they tend to 

present more exciting results. Then there is also the fact that for a time in the 1970s and early 

1980s most research on the subject was centered on developed markets and numerous tests of 

efficiency were done during that period, mainly on U.S markets. The first of those tests was 

done by Fama (1965) who checked for serial correlation and performed runs tests on a number 

of U.S stocks. Fama’s conclusion was that all of the stocks tested followed a random walk and 

no dependence could be detected between time periods. After Fama’s original test, numerous 
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others followed, performed by a variety of academics using various test methods. Although the 

U.S markets received the most attention academics of course also tested other markets. For 

example Berglund, Wahlross and Örnmark (1983) tested the weak-form efficiency of the Finnish 

and Scandinavian stock markets. They used serial-correlation as well as runs tests and their 

results indicated that none of the markets followed a random walk. The feeling today may thus 

be that weak-form efficiency tests for developed markets were, to put it bluntly, already done 

to death a long time ago.  

 

However much of the work following Fama’s original tests was contradictory, some papers 

supported Fama’s original conclusion while others rejected weak-form efficiency for the U.S 

stock markets. In fact even Fama himself sometimes reached conflicting conclusions. For 

example, when testing the New York stock market during the period 1926-1985 by using 

autocorrelation techniques, Fama and Franch (1988) rejected the random walk hypothesis. 

Another problem relating to research during this time is the fact that it mostly relied on statistic 

techniques that did not have the power needed to prove or disprove the random walk 

hypothesis. This concern was actually mentioned by Fama (1965) in his first set of tests but 

Summers (1986) was the first to raise serious concerns about the matter. Summers actually 

went so far as to state that in order for the conventional techniques of the time to be able to 

prove whether markets were weak-form efficient or not, a data series spanning at least 5000 

years would be needed.  

 

Therefore it is obvious that there is a need for increased research on developed markets, 

especially considering the statistical advances made since the late 1980s. However the 

intention is not to imply that there has not been any research whatsoever. Although not as 

numerous as those on emerging markets, during the last decades there have still been some 

informative papers on the weak-form efficiency of developed markets. One example is a rather 

comprehensive study by Worthington and Higgs (2003) who tested the weak-form efficiency of 

20 European markets: 16 developed (Austria, Belgium, Denmark, Finland, France, Germany, 

Greece, Ireland, Italy, the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the 
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United Kingdom) and 4 emerging (Czech Republic, Hungary, Poland and Russia). By using runs 

tests, unit root tests as well as variance ratio tests Worthington and Higgs reached the 

conclusion that only the markets in Germany, Ireland, Portugal, Sweden and the United 

Kingdom showed signs of being weak-form efficient while the random walk hypothesis was 

rejected for all the other markets. The French, Finnish, Dutch and Spanish markets did exhibit 

some signs of randomness but all of them still failed the more rigorous tests. As for the four 

emerging markets, none of them proved to be weak-form efficient. 

 

3.2 Emerging Markets 

 

As stated above, while developed markets have suffered somewhat from a lack of proper 

research there has been plentiful work on emerging markets. To continue the discussion on 

European markets Smith and Ryoo (2003) ran variance-ratio tests on five emerging European 

stock markets (Greece, Hungary, Poland, Portugal and Turkey). Their results indicated that none 

of the markets followed a random walk except the Turkish one (the Istanbul stock market). 

Smith and Ryoo speculated that the reason for this was that the Istanbul market was a lot more 

liquid than the others. Buguk and Brorsen (2003) also reached a similar result when testing the 

Istanbul market using unit root tests, GHP fractional integration tests and variance-ratios. 

Abrosimova, Dissaniake and Linowski (2002) tested the Russian stock market using variance-

ratio tests. Their tests indicated that the market did not follow a random walk when testing 

using daily, weekly and monthly returns but did when using yearly returns, affirming the results 

of Worthington and Higgs. However Aborosimova and co. performed additional tests by 

creating ARIMA and GARCH models and these tests indicated that the market did in fact follow 

a random walk. The jury is thus still out on the Russian market and clearly further research is 

necessary before a conclusion can be reached. 

 

The emerging economies in Asia have been popular amongst researchers for the last couple 

of decades. There have been numerous papers dealing with the efficiency of the newly 
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established stock markets in many of those economies, particular the Chinese and Indian 

markets.  Laurence, Cai and Qiuan (1997) tested the weak-form efficiency of the Chinese stock 

markets in Shanghai and Shenzen. By using an augmented Dickey-Fuller test they found that 

neither market followed a random walk.  Ma and Barnes (2001) examined the Shanghai and 

Shenzen stock exchanges as well; using variance-ratio and auto-correlation tests. Their results 

were more mixed than those of Cai and Quian, the tests not being completely consistent in 

rejecting or accepting the random walk hypothesis. Overall however they concluded that 

neither market was weak-form efficient. Lima and Tabak (2004) tested both of the Chinese 

markets as well as the Hong Kong and Singapore stock markets using variance-ratios. 

Contradictory to Ma and Barnes; and Cai and Quian they found that trading with class A shares 

was weak-form efficient on both Chinese markets while class B share trading was not. 4 As for 

the other markets, the random walk hypothesis was rejected for the Singapore market while it 

was accepted for the Hong Kong market. Looking at the Indian market Poshawale (1996) found 

using runs tests that the Indian markets did not follow a random walk. Using an augmented 

Dickey-Fuller test, Gupta and Basu (2011) also concluded that Indian markets were not weak-

form efficient, further affirming Poshawale’s results.  

 

Looking at other areas of the world, Urrutia (1995) used variance-ratio and runs tests to test 

the weak-form efficiency of four Latin-American stock markets (Argentina, Brazil, Chile and 

Mexico). The conclusion was that all of the markets strongly rejected the random walk 

hypothesis.  This result was contradicted by Ojah and Karemera  (1999) who also tested the 

same markets using variance ratios as well as Geweke and Porter-Hudak moving average tests. 

According to Ojah and Karemera all of the markets were weak-form efficient and the random 

walk hypothesis was accepted on all of them. Charles and Darné (2009) also tested the same 

markets, as well as the Ecuador market, using a number of variance-ratio tests. Their results 

indicated that Argentina, Brazil, Chile and Mexico did not follow a random walk, supporting 

                                                      

4
 Chinese stock markets host two types of shares: class A shares that are available to Chinese citizens and class 

B shares that are only available to foreigners. 
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Urrutia’s orginal results, but they could not conclude on whether Ecuador followed a random 

walk or not. Magnusson and Wydick (2002) tested eight African stock markets (Botswana, Côte 

d’Ivoire, Ghana, Kenya, Mauritius, Nigeria, South Africa and Zimbabwe) using variance-ratio 

tests. Of these, six turned out to be weak-form efficient according to some of the tests (Côte 

d’Ivoire, Kenya, Mauritius, Nigeria and South Africa) although none of the markets could pass 

the most stringent ones. Jefferis and Smith (2005) also tested a number of African stock 

markets (South Africa, Egypt, Morocco, Nigeria, Zimbabwe, Mauritius and Kenya) using GARCH 

tests. The South-African market (Johannesburg) was the only one that proved to be consistently 

weak-form efficient while the Egyptian, Moroccan and Nigerian markets exhibited weak-form 

efficiency after specific dates in the test data (Egypt and Morocco from 1999 and Nigeria from 

2001). The Kenyan, Mauritian and Zimbabwean markets all rejected the random walk 

hypothesis. Finally Olowe (1999) tested the Nigerian stock market using autocorrelation tests. 

He reached the conclusion that the market was weak-form efficient, which is very much in tune 

with the other findings.  
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4 The Icelandic Stock Market 

 

As stated before it was in 1990 that stock trading first began in the Icelandic stock market. It 

was not however until 1992 that the market actually became an official institution with active 

brokers and dealers as well as a specific set of rules governing trading and the listing of stocks 

(Magnusson, 2007). At the start of 1993 calculations of stock indexes began with the ICEX Main 

index, the ICEX 15 index and smaller market segment indexes, the most important being the 

ICEX Fisheries index. The ICEX Main index reflected all listed stocks on the market while the 

ICEX 15 index was composed of the 15 stocks that together held the largest share of market 

capital. (Kauphöll Íslands, n.d.).   

 

 

Figure 1. Market capitalization of the Icelandic stock market 1990-2013 (millions of kronur).                              
Source: Central Bank of Iceland (2013) 

 

Figure 1 shows the market capitalization of the Icelandic stock market from 1990 to 2013 in 

millions of Icelandic kronur. With the exception of a short fall from 2000 to 2001 during the late 
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90s and early 2000s, market capital grew gradually at a steady pace. The 2000 to 2001 slump 

came about when the world-wide dot-com bubble bust. The downturn could have been worse 

though, if not for the fact that many of the tech-companies that went bankrupt were not listed 

on the market, and as such their misfortunes had little direct effect on it. However the dot-com 

bust most certainly caused numerous indirect effects and the world-wide recession that 

followed also took its toll on other Icelandic companies. Consequently the market experienced 

a drop in capital until 2001 when the recession started to turn around (Magnusson, 2007).  

 

 

Figure 2. Number of listed stocks on the Icelandic stock market at year end 1991-2013. Source: Kauphöll Íslands 

 

Following the sale and privatization of the state-run banks in 2003 the gradual increase 

exploded into a steep rise from 2003 to 2007. By the middle of 2008 however the market was in 

freefall, stocks becoming worthless one after another as more and more companies continued 

to go bankrupt. Figure 2 shows the number of listed stocks on the exchange at year end from 

1991 to 2013. From 1991 to 2000 the number of listed stocks increased exponentially each 

year. After 2000 and until 2005 however, the number began to decline due to increasing 

consolidation amongst Icelandic companies and the delisting of many firms from the fisheries 

0

10

20

30

40

50

60

70

80

1
9

9
1

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

2
0

1
1

2
0

1
2

2
0

1
3



 

25 

sector, in fact after 2005 only one firm from the fisheries sector remained listed on the market 

(Kristinsdottir, 2009). The number of stocks began to rise again after 2005 and until the end of 

2007, but during 2008 there was a dramatic fall, the number of stocks falling almost by 50% and 

then again by around 25% the following year. Since 2010 the number of listed companies has 

been slowly growing again; although they are still very few compared to the period before the 

crash, just recently reaching the same number as in the infancy of the market in 1993.    

 

Thus following the 2008 financial crisis, coupled with the collapse of the three largest 

Icelandic banks, the market was almost wiped out; leaving only a handful of listed stocks and 

returning market capitalization back to 1998 levels. As a result the ICEX 15 index, now renamed 

OMXI 15 after the market was merged with the other Nordic Exchanges5, was retired and 

replaced by the OMXI 6, practically identical but now only composed of 6 stocks instead of 15 

(Ný hlutabréfavísitala innleidd, 2009).6 In the five years since the crash the market has slowly 

been gaining some ground again but it is still a far way from its pre-crash levels, or even pre-

bubble levels at that.  

 

4.1 Research Before 2004 

 

Compared to most other stock markets very little research has been conducted on the Icelandic 

stock market. As stated before, the market is both small and still relatively young. Thus it is only 

recently that enough data has become available so as to make statistically relevant analysis 

possible, which serves to explain some of the lack of research. Another factor that probably 

helps explain the small amount of academic work is that international academics have not 

                                                      

5
 This name change also included the other indexes, ICEX Main becoming OMXI Main, ICEX Fisheries becoming 

OMXI Fisheries etc. 

6
 In fact, at the time of the change, the 6 stocks chosen were practically the whole market, barring only a few 

other minor stocks. Of the 6 stocks chosen only 3 were Icelandic and the other 3 were Faroese. 
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shown much interest in the market, leaving almost all research to Icelandic academics.7 

Consequently most of the research has only been published in Icelandic. The purpose of this 

section is to give a short but informative overview of previous studies on the efficiency of the 

Icelandic stock market. 

 

Gunnlaugsson (2007) looked into the validity of the CAPM model when applied to the 

Icelandic Stock market during the years 1999 - 2004. He found that CAPM conformed well to 

the market but also discovered, although he could not prove it beyond a doubt, that the value 

of the beta coefficient was higher than what is usual in other markets. If this is true and still 

holds today it would mean that individual stocks in Iceland are considered riskier than 

elsewhere. The increased risk of each individual stock paired with the limited possibility for 

diversification due to the small size of the market, could act as a deterrent to investment and 

have a negative effect on market efficiency. 

 

Nielsson (2003) did an extensive analysis on the effect of press releases on the Icelandic 

stock market. In his paper he looked into how much of an effect the information contained 

within the press releases issued by listed companies, and published by the stock markets own 

news service, had on the rate of return (and through that the stock prices) of the 4 largest 

Icelandic banks.8 Nielsson examined the effect of good, neutral and bad news on the day’s 

ending price of each bank's stock over the period 2000-2002. He also looked into how much the 

information contained within each press release affected the price of each stock the day before 

its release as well as the day after. Finally Nielsson also analyzed the effect the press releases 

had on price fluctuations. The results were that the Icelandic stock market reacted to press 

releases in a rational as well as an efficient manner. Positive (Negative) news was quickly met 

with positive (negative) changes in the price of a stock and the reaction was neither premature 

nor did it lag. There was however no statistically relevant connection between press releases 

                                                      

7
 This lack of interest is not surprising though, considering the remoteness and small size of both the market and 

the Icelandic economy. Additionally, not being able to speak Icelandic would probably pose quite a challenge for 
anyone looking to do research on the subject, or any Icelandic subject for that matter.   
8
 At the time Islandsbanki, Landsbankinn, Kaupthing and Bunadarbankinn 
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and fluctuations in stock prices. Furthermore the lack of any premature effects indicated that at 

the time the market, or at least the 4 stocks analyzed, was mostly free of any information 

leakage or insider trading.  

 

Gunnlaugsson and Jonsson (2004) analyzed the relationship between various financial ratios 

and the rate of return of a number of stocks listed on the Icelandic market from 1993 to 2003. 

They found that there was a statistically relevant positive relationship between the P/E-ratio of 

firms and the rate of return on their stocks. Statistical tests on the other relationships examined 

in the paper (the relationship between the rate of return and the q-ratio, dividend yield, 

historical returns and company size) proved to be irrelevant. Gunnlaugsson and Jonsson 

concluded that given their results, investors could have earned more than the average rate of 

return by investing in companies with high P/E-ratios. This conclusion leads to the assumption 

that the market was inefficient to some extent during the period in question since these stocks 

were obviously undervalued. Conversely though, the other tests all proved inconclusive, which 

hints at market efficiency.  

 

In another study Gunnlaugsson (2003) looked into whether there was any relationship 

between the rate of return of Icelandic stocks and the day of the week, the month or any 

occurring holidays. He examined the period from 1993 to 2003 and found no indication of any 

statistically relevant relationship between the rate of return and the days of the week or the 

month. Gunnlaugsson thus concluded that the Monday and January effects did not exist in the 

Icelandic market and in that respect it was more efficient than the many other stock markets, 

such as the U.S market, where both are a common phenomenon.9 Gunnlaugsson also found a 

positive relationship between rates of return and the days leading up to holidays and a negative 

relationship in the days following holidays. This effect was most prominent around the New 

Year, the negative relationship following the holidays being unique to Iceland. Gunnlaugsson 

speculated that the relationship could either have been due to companies manipulating prices 

                                                      

9
 Or actually, they were a common phenomenon, past tense. Then again in some academic circles they never 

existed. To sum up, the dispute still rages.  
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in order to boost their financial reports or because the Icelandic tax code favored investment at 

the end of the year. 

 

4.2 Research After 2004 

 

The previously mentioned studies have all covered the Icelandic stock market in the period 

preceding the privatization of the state run banks and of the bubble that finally burst with the 

Icelandic financial crisis in 2008. During the aftermath of the crisis and the start of the 

subsequent recession the Icelandic government established the Special Investigation 

Commission (Rannsóknarnefnd Alþingis) and charged it with investigating the events leading up 

to the collapse of the Icelandic financial system. The commission's report (Benediktsdottir, 

Hreinsson and Gunnarsson, 2010) specifically reviewed the stocks of the 3 largest Icelandic 

banks from 2004 until 2008.10 The commission found that during most, if not all of the period, 

the banks kept buying their own stocks in order to prop up the prices. These price 

manipulations increased greatly after the stocks began to drop in 2007 and by the end the 

banks were buying so much of their own stock that they could scarcely keep up with unloading 

it before reaching the required reporting limit.11 Furthermore there was also evidence that all 

banks helped manipulate the prices of other stocks, most of which were related to the banks in 

some way, be it through management or ownership. The commission thus concluded that 

during the years 2004-2008 the Icelandic stock market had experienced price manipulation on a 

grand scale with most of the stocks being highly overvalued.  

 

Very much in tune with the commission’s finding, in a study conducted before the financial 

crisis, Magnusson (2006) found evidence of market manipulation. When looking at data from 

1993 to 2007 he found nothing out of the usual during the 1993-1999 period but during 2000-

                                                      

10
 The banks were Landsbankinn, Kaupthing and Glitnir (Islandsbanki until 2006) 

11
 At 5% ownership they would have been required to file a report with the Icelandic stock exchange. Naturally this 

would have alerted investors to the banks’ price manipulations and would have served as an obvious hint of 
weakness. Consequently the stock prices would have quickly collapsed as a result. 
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2006 he found that prices on the Icelandic stock market increased systematically at the end of 

the year, during the ends of quarters and to a lesser extent at the end of each month. 

Magnusson consequently speculated whether the increase might be tied to the publishing of 

financial statements or possibly insider trading. Combined with the commission’s findings this 

now seems highly likely since it has been pretty much confirmed that insider trading was 

rampant during at least part of the period, and generating more favorable financial reports 

would have been key to the banks', as well as others’, attempts at manipulating their stock 

price. 

  

Not much has been published dealing with the Icelandic stock market in the period since the 

financial crisis, mostly due to the short amount of time that has passed since, and because the 

stock market has until recently been in such a recession that enough data for relevant analysis 

has been hard to come by. However in a continuation of his 2006 paper Magnusson (2012) 

addressed the market manipulation of the pre-crisis period as well as testing whether any signs 

of such activity still persisted in the market. Magnusson's study confirmed his former findings, 

with no signs of unusual price increases from 1993 to 1999, but with systematic price increases 

from 2000 until 2008. There were some signs of manipulation in 2009 but on a much smaller 

scale than during the preceding years, and when testing the period from 2009 to 2011 

Magnusson found that the systematic price increases had all but disappeared. Magnusson did 

point out however that due to the limited extent of the post-crisis data its statistical relevance 

could be put into question. Nonetheless the results are interesting, and hopefully in the future 

when more data becomes available further analysis will shed more light on the matter.     

 

4.3 Summary 

 

Although the work done on the Icelandic stock market is in a sense somewhat limited, it is still 

possible to detect a certain pattern from the research we have reviewed above. There is little 

information about the efficiency of the market during the first years of operation. This is, 
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however, to be expected; what little data is available is highly unreliable in a statistical sense; 

that is, it would be of little use for hypothesis testing, and anyway the first years of operation 

are probably not all that reflective of the normal state of the market. From 1993 however, 

more data starts to become available as the market starts to mature and trading becomes more 

frequent.12 The research reviewed actually points to the Icelandic stock market being 

surprisingly efficient in the period 1993-2003 (or at least until 2000, according to Magnusson's 

findings). Of course though there were limits to this efficiency due to the small size of the 

market and investors’ limited ability to diversify.13 Following this period, it then seems that 

during the early 2000s and up until late 2008 the efficiency of the market was greatly reduced 

due to pronounced market manipulation and corruption within the Icelandic financial system. 

In the aftermath of the financial crisis most of this inefficiency seems to have disappeared, but 

due to the limited availability of data, the validity of this result is still dependent upon future 

research and analysis.   

                                                      

12
 It's not that surprising that 1993 is also the same year computations of the market indexes first started. 

13
 As evident by Gunnlaugsson’s findings when applying the CAPM-model to the market; as well as the few 

anomalies discovered to be statistically relevant during the period. 



 

31 

5 Methodology and Tests 

 

According to Fama (1970) the efficient market hypothesis can be stated mathematically with 

the following equation: 

                                

Where E is the expected value operator, P is the price of some particular security, r is the 

percentage of return over one period, Φ is all the information reflected in the price of the 

security and the tildes indicate random variables.  

 

Expressed in words this equation basically says that the expected future price of a security, 

given some information, is equal to the current price plus the expected future return, given the 

same information. By itself the equation therefore does not imply market efficiency; rather it 

merely states that expectations of future prices are based on whatever information is available 

to investors at the present time. The key variable here is Φ, the information embedded in the 

current price. As the information content of Φ increases so does the robustness of the 

expectation of the future price. According to the efficient-market hypothesis, increased liquidity 

and market capitalization will continue to enlarge Φ until almost all available information is 

reflected in the current price. Thus all most arbitrage-opportunities will have been eliminated 

and the market will have become almost perfectly efficient.14 Imbedded information (Φ) can be 

divided into three subsets, each reflecting one form of market efficiency.  As stated before, 

these subsets of information are historical prices, publicly available information and 

                                                      

14
 Fama‘s original text states that when Φ contains all available information the market will be perfectly 

efficient. However, as mentioned in chapter 2 of this paper, Grossman and Stiglitz proved that the market can 

never reach perfect efficiency. 
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information in the non-public domain. Since our aim is to explore the weak-form efficiency of 

the Icelandic stock market, we only concern ourselves with historical prices.  

 

According to the efficient market hypothesis all past prices should be reflected in the current 

price and therefore any information on past prices should prove useless when attempting to 

forecast future prices. Information on historical prices will therefore not matter at all when 

estimating possible returns or as stated mathematically by Fama (1970): 

          
                     

Where E is again the expected value operator, r the percentage return over one period, 

            contains all the information contained within historical prices and the tildes indicate 

random variables. All this effectively means is that future prices are decided independently of 

historical prices, that future prices will follow a random walk. According to the efficient market 

hypothesis, a time series of historical returns should thus be mostly uncorrelated if the market 

in question is weak-form efficient.  

 

Although many statistical tests have been developed for detecting autocorrelation within a 

time series, the most popular class of tests for testing market efficiency are the variance-ratio 

tests. These tests are based on the assumptions that given a time series (Yt │t = 1,2,…n) we can 

derive a first order autoregressive model: 

                

Where Φ is some coefficient, μ is a random drift estimator and ε is an error term.15  If the time 

series follows a random walk, that is, does not show signs of autocorrelation, Φ will equal 1 

(Charles and Darné, 2009).  Thus the general hypothesis test for a variance-ratio test is: 16 

                                                      

15
 Note that μ and ε are usually not considered independent or identically distributed due to the fact that most 

financial time series do not follow a strict normal probability distribution. Note also that due to this same fact it is 

traditional to compute returns for financial time series by using the natural logarithm of the first order difference 

rather than the actual return since the lognormal distribution gives a better approximation of the real distribution 

of the time-series than the standardized normal distribution. 
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H0  :  Φ = 1 

H1  :  Φ ≠ 1 

A Rejection of the H0 hypothesis means that the time series does not follow a random walk. 

 

 Variance-ratio tests make use of the fact that when a time series follows a random walk (i.e. 

Φ = 1) the variance of the series is linear for an observed interval. This means that the sample 

variance of Yt – Yt-k is k times the sample variance of Yt – Yt-1 (Charles and Darné, 2009). This is 

derived from the fact that a time series that follows a random walk is assumed to be composed 

of identical and independent random variables, the independence meaning that the covariance 

of any two variables is merely the sum of each variable’s variance.  Variance-ratio tests 

therefore determine whether the sample variance of all intervals of the time series follows a 

linear path with slope k, where k is some constant, and if it does not, the random walk 

hypothesis is rejected. This paper will make use of 4 variance-ratio tests, two parametric and 

two non-parametric.  

 

5.1 Parametric Variance-Ratio Tests 

 

Although simple in theory, applying variance-ratio tests in practice proved to be far more 

difficult than anticipated. A lack of proper statistics forced researchers to simulate probability 

distributions with Monte Carlo simulations for every test and real world financial time series 

were shown to consistently demonstrate heteroscedasticity, creating a rejection bias in the 

tests. This all changed when Lo and MacKinley (1988) developed a test based on a statistic that 

followed an asymptotical normal distribution as well as being robust against heteroscedasticity. 

The Lo and MacKinley test contains two statistics, one that presumes a homoscedastic 

                                                                                                                                                                           

16
 Most variance-ratio tests make use of some calculated statistic in their hypothesis test but in the end these 

test only serve to test this hypothesis, even if it is only implicitly. 
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distribution of the sample variances and another one that is robust against heteroscedasticity. 

The homoscedastic statistic, M1 is computed as: 

       
         

       
 

      
            

   
 

Where k is the chosen interval between observations, T is the total number of observations and 

VR(x;k) is the variance-ratio of series Y over k periods. The statistic that is robust against 

heteroscedasticity, M2 is computed as: 

       
         

        
 

        
      

 
 

 

    

   

   

 

     
       

         
  

     

         
 
     

 

Both statistics follow an asymptotic standard normal distribution where the asymptotic 

variance is given as σ for M1 and σ* for M2.17 

 

Chow and Denning (1993) found that the Lo and MacKinley test exhibited the statistical 

problem of multiple comparisons, i.e. because the Lo and MacKinley test required several 

examinations from within the time series, the likelihood of rejection was higher than it should 

have been otherwise. They thus presented the Chow and Denning test, an improved version of 

the Lo and MacKinley test that tested all the variables at the same time by using the maximum 

absolute values of Lo and MacKinley’s statistics over several individual tests. The homoscedastic 

Chow and Denning statistic, MV1 is computed as: 

                                                      

17
 Note that due to the original mathematical statements by Lo and MacKinley being unnecessarily convoluted 

simpler statements from Charles and Darné (2009) are used instead. The notation is different from that of Lo and 

MacKinley but the statements are the same. 
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Where T is the total number of observations and M1 is the Lo and MacKinley homoscedastic 

statistic. The heteroscadistic Chow and Denning, MV2 is computed as: 

       
     

         

Both the homoscedastic and heteroscedastic statistics follow the studentized maximum 

modulus distribution. The critical levels can, however, be approximated using the standardized 

normal distribution with a confidence level of 1-(α*/2) where: 

              

And m is the number of k values, i.e. the number of periods tested.18 

 

5.2 Non-Parametric Variance-Ratio Tests  

 

Over the last two decades, great progress has been made in the development of non-

parametric statistics. The main advantage of non-parametric tests, which are usually based on 

either signs or ranks, is that they allow researchers to drop the assumption of normality and 

return more robust results in the case of non-normal data. Wright (2000) proposed a non-

parametric variance-ratio test based on both ranks and signs. We will make do with only the 

rank based test here since most of the time both versions tend to return the same result. 

 

Given that r(Yt) is the rank of Yt among Y1, Y2, … , YT, Wright’s rank based statistic R1 and R2 

are computed as: 

                                                      

18
 Note that the Chow & Denning test statistic is actually just the maximum absolute value of the Lo and 

MacKinley statistics calculated for a number of different holding periods. Since it is more robust, it would therefore 

be very feasible for the purpose of this paper to only use the Chow and Denning test and forgo the Lo and 

MacKinley altogether. The Lo and MacKinley test is however included, both because it provides a theoretical basis 

for Chow and Denning and because it generates more in-depth information about the time-series being tested. 
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And the critical values can be found by inserting the standardized ranks into the formula: 

   
     

  
   

 
  

          

  
  

   
        

         

Where Φ-1 is the inverse standard normal distribution and  {rt
*}T

t=1 is any permutation of 1, 2, … , 

T with each value having an equal probability. 

 

Like the Lo and MacKinley test, the Wright test suffers from over rejection bias because of 

multiple comparisons. To correct this bias Belaire-Franch and Contreras (2004) have proposed a 

multivariate version of Wright’s test. The test substitutes the statistics of Wright’s test for those 

of Lo and MacKinley’s in the Chow and Denning test. The rank based statistics are thus 

computed as: 

                                         

                                         

And the critical values for both are: 

       
          

            
        

Where Rj* is the Wright rank based test statistic with any random permutations of 1, 2, … , T.19 

 

                                                      

19
 Just as the Chow & Denning statistic is the maximum absolute statistic from a number of Lo & MacKinley 

statistics, the Belaire-Franch test is the maximum absolute statistic of a number of Wright test with different 

holding periods. The Wright test is included for the same reasons as the Lo and MacKinley test. 
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5.3 Data  

 

All of the data used for the tests was provided by NASDAQ OMX Iceland (Kauphöll Íslands). 

 

To test the market as a whole the OMXI 15 and OMXI 6 price indexes were used. The OMXI 

15 was used to compute returns from 31st December 1992 until 24th June 2009, and the OMXI 

6 to compute returns from 24th June 2009 until 13th March 2013. The OMXI 15 index was 

retired and replaced by the OMXI 6 index beginning in July 2009 and therefore the switch was 

necessary in order to be able to compute the weekly returns for the whole period from 1993 to 

2013.  

 

In addition to testing the whole market, tests were performed on 3 individual market 

segments. These segments were the financial sector, the industrial sector and the fisheries 

sector. To test for efficiency within these sectors market segment indexes were used, 

respectively the OMXI Financials, OMXI Industrials and OMXI Fisheries price indexes. 

Computation of the financial and industrial indexes did not start until the beginning of 2000, 

and as such it was not possible to test the efficiency of either segment before that. The financial 

and industrial indexes were therefore used to compute weekly returns for each segment from 

5th January 2000 until 13th March 2013. For the fisheries index, weekly returns were computed 

from 31st December 1992 until 30th September 2009. It was not possible to compute weekly 

returns beyond this time since calculation of the index was discontinued in late 2009. 

 

Before its discontinuation the OMXI 15 index was made up of the 15 stocks that had the 

largest turnover on the market. Bi-annually the index was reviewed and updated so that it 

included only the stocks with the largest turnover during the preceding 6 months. In addition, 

in order to be picked for the index, stocks had to meet a certain criteria, such as having been 

listed for some minimum amount of time (Kauphöll Íslands, n.d.). The successor, OMXI 6 is 

computed the same way as the OMXI 15 except that only 6 stocks are picked instead of 15 



 

38 

(Kauphöll Íslands, 2013). The sector indexes (the financial index, the industrial index and the 

fisheries index) are composed of all of the stocks where the underlying companies can trace at 

least 50% of their revenues to the specified industry (Kauphöll Íslands, n.d). All the indexes are 

computed using a Paasche price index formula with some minor modifications: 

    
               
 
   

                        
 
   

      

Where It is the index at time t, qi,t is the number of shares of stock i at time t, pi,t is the last sale 

price in quote currency in stock i at time t, ri,t is the foreign exchange rate of quote currency of 

stock i at time t, and ji,t is an adjusting factor to adjust share price for any actions of the issuing 

company stock i at time t (Kauphöll Íslands, n.d.)(Kauphöll Íslands, 2013). 
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6 Results 

 

Weekly returns were computed for each index by taking the first order difference of the 

logarithm of the index.20 The reason weekly returns were used instead of daily, or even monthly 

ones, is that smaller time periods cause a rejection bias in the data. In addition, longer periods 

reduce the amount of observations, reducing the statistical validity of the sample data. Weekly 

returns offer a convenient solution, cancelling out most of the bias while also retaining a 

moderate amount of observations (Lo and MacKinley, 1988). Furthermore Wednesday returns 

were used to compute the weekly returns in order to avoid any start of the week or end of the 

week anomalies, as well as any holidays. Then two sets of variance-ratio tests were performed 

using the return of each index. The first set of tests was done using returns for the OMXI-

indexes from 1993-2013, from 1993-2009 for the fisheries index and from 2000-2013 for the 

financial and industrial sector indexes. The second set of tests split the data into three time 

periods based on the results of earlier research done on the Icelandic stock market. This was 

done in order to be able to see if the Icelandic stock market has experienced any change in 

efficiency over different time periods. For the Lo and McKinley as well as the Wright test the 

holding periods used were 2, 4, 8 and 16 as advocated by Lo and McKinley (1988). 

 

6.1 First Set of Tests 

 

The first set of tests was run on the complete data for each index. Weekly returns were 

computed for the OMXI index from 31st December 1992 to 13th March 2013 (1053 

observations), for the financial and industrial indexes from 5th January 2000 to 13th March 

2013 (both 688 observations) and for the fisheries index from 31st December 1992 to 30th 

September 2009 (874 observations).  

 

                                                      

20
 As mentioned before this was done because financial time series rarely follow a normal distribution.  
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Table 1. Descriptive statistics for all indexes 1993-2013 (1993-2009 for the fisheries index and 2000-2013 for the 
financial and industrial indexes) 

 

 

Table 1 contains descriptive statistics for the indexes. As is typical of stock returns, all of the 

indexes display leptokurtosis; however the extreme leptokurtosis of the ICEX index and 

financial index is notable. The indexes are also all negatively skewed, exhibiting a bias towards 

higher returns in the data. None of the returns follow a normal distribution as confirmed by the 

extreme values of the Jarque-Bera tests for normality. 

 

OMXI Index Financials Index Industrials Index Fisheries Index

Mean 0.0001487 -0.0015608 0.0009807 0.0010657

Standard Deviation 0.0553533 0.0786734 0.0502184 0.0229223

Median 0.0034291 0.0015951 0.0008311 0

Minimum -1.517969 -1.447243 -0.6046562 -0.145182

Maximum 0.1044036 0.7027276 0.5740865 0.1625189

Skewness -20.44028 -9.36349 -0.5525117 -0.5525117

Kurtosis 545.1431 187.6688 58.52211 16.45016

Jarque-Bera 12969028 987660 88405.88 6595.047

The 5% point significant value for the Jarque-Bera statistic for all indexes is 5.99
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Table 2. Test results for all indexes 1993-2013 (1993-2009 for the fisheries index and 2000-2013 for the financial 
and industrial indexes) 

 

 

Table 2 presents the test results for both the parametric and non-parametric variance-ratio 

tests. Both the Lo & MacKinley and the Chow & Denning test indicate that neither the returns 

of the OMXI index nor those of the fisheries index followed a random walk during the time 

period. As for the other indexes the Lo and MacKinley rejects the random walk hypothesis for 

the financial index. The standard Chow and Denning test also rejects the hypothesis but the 

heteroscedastic robust version does not. The industrial index does not pass the heteroscedastic 

version of the Lo and MacKinley but it does pass the more relevant Chow and Denning tests. 

Variance Test k OMXI index Financials Index Industrial Index Fisheries Index

Lo & MacKinley

M1(k) 2 1.65a 0.3a 1.84a 3.21

4 4.24 0.96a 1.63a 5.4

8 4.77 1.17a 1.83a 5.83

16 7.25 2.73 1.88a 6.31

M2(k) 2 0.97a  0.29a
2.26 1.52a

4 1.73a  0.98a 1.8a 2.45

8 2.09 1.32a 1.85a 2.83

16 2.86 2 1.96a 3.41

Chow & Denning

MV1(k) 7.25 2.73 1.88a 6.31

MV2(k) 2.86 2a 2.26a 3.41

Wright

R1 2 2.46 2.42 1.48a 2.52

4 5.15 3.78 0.81a 5.25

8 7.67 5.15 1.28a 7.01

16 9.29 5.45 1.89 8.85

R2 2 2.13 1.67a
1.88 2.74

4 5.07 3.18 1.09a 5.62

8 7.59 4.44 1.56a 7.15

16 9.07 4.7 2.13 8.83

Belaire-Franch & Contreras

CD(R1) 9.29 5.45 1.89a 8.85

CD(R2) 9.07 4.7 2.13a 8.83

a Significant at the 5% level (H0 not rejected at the 5% level)
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Therefore the parametric tests indicate that during the period, the market as a whole (as 

represented by the OMXI index) as well as the fisheries and financial sectors were not weak-

form efficient while the industrial sector was.  

 

Looking at the results from the non-parametric tests, both reject the random walk for the 

OMXI index, affirming the results of the parametric tests. The non-parametric tests also reject 

the weak-form efficiency of both the fisheries index as well as financial index. The former result 

is in tune with the parametric tests but the results are different for the financial index. Since 

none of the indexes came close to following a normal distribution, the non-parametric tests are 

more statistically relevant, and as such the conclusion must be that the financial index does not 

follow a random walk.  The Wright test rejects the random walk for the industrial sector but the 

Belaire-Franch and Contreras test accepts the random walk hypothesis. As mentioned before 

the Wright test suffers from a rejection bias, one which the Belaire-Franch and Contreras test 

amends. The Belaire-Franch and Contreras test is therefore the more relevant test and its 

results the more significant.  

 

The conclusion is thus that during the time period from 1993-2013 neither the Icelandic 

stock market nor the financial and fisheries sectors followed a random walk, and thus none of 

them showed signs of being weak-form efficient. The fact that both the parametric tests as well 

as the non-parametric tests rejected the hypothesis of a random walk both for the market as a 

whole, as well as the fisheries sector, also strengthens the validity of those results. The 

industrial sector on the other hand followed a random walk during the period and as such was 

weak-form efficient. 
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6.2 Second Set of Tests 

 

For the second set of tests, the data was split into three time periods (two in one case) and 

individual tests run on each index. 

 

The OMXI index was split into three time periods and weekly returns calculated over each 

one. The first period was from 31st December 1992 to 8th January 2003 (522 observations), the 

second period from 8th January 2003 to 24th June 2009 (338 observations) and the final period 

from 24th June 2009 to 13th March 2013 (194 observations). 

Table 3. Descriptive statistics for the OMXI indexes 

 

 

 Table 3 contains descriptive statistics for the OMXI indexes during each period. All time 

periods demonstrate leptokurtosis as well as negative skewness. It’s interesting to note that 

when the dataset is divided into these three periods, the extreme leptokurtic and skewness 

values all seem to converge on the 2003-2009 period. In addition although the Jarque-Bera test 

indicates non-normality for all periods, the value for 2003-2009 is considerably higher than the 

statistics for 1993-2003 and 2009-2013. It is therefore clear from the data that the period 2003-

2009 was in some ways an abnormal period for the market. 

 

OMXI 15 1993-2003 OMXI 15 2003-2009 OMXI 6 2009-2013

Mean 0.0024339 -0.0047805 0.0026940

Standard Deviation 0.0179396 0.0939761 0.0085115

Median 0.0023017 0.0056895 0.0035365

Minimum -0.0737475 -1.517969 -0.0747219

Maximum 0.07037639 0.1044036 0.0610485

Skewness -0.0815924 -12.89791 -0.3922566

Kurtosis 4.772205 202.5056 4.548297

Jarque-Bera 68.8896 569923.2 24.3525

The 5% point significant value for the Jarque-Bera statistic for all time periods is 5.99



 

44 

Table 4. Test results for the OMXI indexes 

 

 

Table 4 presents the test results for both the parametric and non-parametric variance-ratio 

tests. According to the parametric tests the returns do not exhibit a random walk during the 

periods 1993-2003 and 2003-2009. The tests do however indicate that the market followed a 

random walk from 2009 to 2013. The results of the non-parametric tests are very much the 

same, except that this time the market seems to have been even less efficient during the 

periods of 1993-2003 and 2003-2009, as indicated by the higher test statistics. Since the returns 

are very far from being normally distributed during all periods, the non-parametric tests are the 

Variance Test k OMXI 15 1993-2003 OMXI 15 2003-2009 OMXI 6 2009-2013

Lo & MacKinley

M1(k) 2 3.51 0.8a -0.98a

4 4.53 2.27 0.09a

8 6.07 2.44 0.75a

16 7.09 3.8 0.12a

M2(k) 2 2.7 0.8a -0.77a

4 3.59 1.55a 0.07a

8 4.99 1.79a 0.69a

16 6.03 2.5 0.11a

Chow & Denning

MV1(k) 7.09 3.8 0.98a

MV2(k) 6.03 2.5 0.77a

Wright

R1 2 3.42 0.96a -1.21a

4 4.96 2.41 0.28a

8 6.73 3.74 1.27a

16 8.44 4.48 1.26a

R2 2 3.49 0.7a -1.14a

4 4.78 2.42 0.2a

8 6.44 3.78 1.03a

16 7.81 4.55 0.65a

Belaire-Franch & Contreras

CD(R1) 8.44 4.48 1.27a

CD(R2) 7.81 4.55 1.14a

a Significant at the 5% level (H0 not rejected at the 5% level)
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more valid ones. The fact that the parametric tests reach the same conclusions augments the 

validity of the results. 

 

Like the OMXI index the financial sector index was split into three periods and weekly 

returns calculated over each one. The first period was from 5th January 2000 to January 8th 

2003 (156 observations), the second from 8th January 2003 to 24th June 2009 (338 

observations) and the final one from 24th June 2009 to 13th March 2013 (194 observations). 

 

Table 5. Descriptive statistics for the financial index 

 

 

Table 5 contains descriptive statistics for the financial sector index during each period. It’s 

interesting to note that during the periods 2000-2003 and 2009-2013 the returns exhibited 

positive skewness, implying a lower-return bias, while during the period 2003-2009 they 

exhibited a high value of negative skewness, implying a high-return bias. The periods 2003-2009 

and 2009-2013 also display extreme values of leptokurtosis. None of the periods follow a 

normal distribution, all having extremely high Jarque-Bera statistics. Again, although not as 

clear as when looking at the OMXI returns, the period 2003-2009 gives the impression of having 

been abnormal when compared to the others. 

 

Financials 2000-2003 Financials 2003-2009 Financials 2009-2013

Mean -0.0008749 -0.0045997 0.0031820

Standard Deviation 0.0228092 0.0991745 0.0663404

Median -0.0005902 0.0044996 -0.0013711

Minimum -0.0560893 -1.447243 -0.1399993

Maximum 0.1078958 0.1479474 0.7027276

Skewness 1.070539 -10.57604 6.357114

Kurtosis 6.84718 142.6108 66.42097

Jarque-Bera 126.0026 280801.8 33819.62

The 5% point significant value for the Jarque-Bera statistic for all time periods is 5.99
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Table 6. Test results for the financial index 

 

 

Table 6 presents the test results for both the parametric and non-parametric variance-ratio 

tests. The parametric tests indicate that the financial sector did follow a random walk during all 

of the time periods. There is one exception though; during 2003-2009 the Lo and MacKinley 

test rejects the hypothesis of a random walk, but since the more statistically relevant Chow and 

Denning accepts it, the end results is that the parametric tests indicate weak-form efficiency. 

The results change a bit when looking at the non-parametric tests. According to them the 

returns over the periods 2000-2003 and 2009-2013 still follow a random walk while those from 

2003-2009 do not. Since none of the time periods even come close to following a normal 

Variance Test k Financials 2000-2003 Financials 2003-2009 Financials 2009-2013

Lo & MacKinley

M1(k) 2 0.7a 1a -2.38

4 -0.1a 1.4a -1.78a

8 0.66a 1.15a -0.66a

16 0.11a 2.36 -0.22a

M2(k) 2 0.64a 1.41a -1.46a

4 -0.1a 1.89a -1.33a

8 0.59a 1.65a -0.62a

16 0.1a 2.03 -0.22a

Chow & Denning

MV1(k) 0.7a 2.36a 2.38a

MV2(k) 0.64a 2.03a 1.46a

Wright

R1 2 0.75a 2.16 0.16a

4 0.52a 2.87 0.9a

8 1.07a 3.13 1.8

16 0.78a 3.33 1.18a

R2 2 0.89a
1.94 -0.41a

4 0.39a 2.91 0.44a

8 0.97a 3.01 1.5a

16 0.66a 3.25 0.95a

Belaire-Franch & Contreras

CD(R1) 1.07a 3.33 1.8a

CD(R2) 0.97a 3.25 1.5a

a Significant at the 5% level (H0 not rejected at the 5% level)
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distribution the non-parametric tests are more valid. Therefore the results are that during the 

periods 2000-2003 and 2009-2013 the financial sector followed a random walk while in 2003-

2009 it did not.   

 

Again, just like the OMXI and financial indexes, the industrial sector index was split into three 

periods and weekly returns calculated over each one. The first period was from 5th January 

2000 to 8th January 2003 (156 observations), the second from 8th January 2003 to 24th June 

2009 (338 observations) and the final one from 24th June 2009 to 13th March 2013 (194 

observations). 

Table 7. Descriptive statistics for the industrial index 

 

 

Table 7 contains descriptive statistics for the industrial index during each period. During the 

period 2000-2003, the returns show a moderate amount of leptokurtosis as well as positive 

skewness. During 2003-2009 however the amount of leptokurtosis goes to an extreme value 

and the skewness becomes negative. Then in 2009-2013 the leptokurtosis continues while the 

skewness turns positive again and goes to a high value. Judging by this the period from 2000-

2003 seems to be a somewhat normal period, though suffering from a low-return bias, while 

after 2003 the industrial sector takes a turn for the abnormal. None of the periods exhibit signs 

of being normally distributed, all having very high Jarque-Bera statistics. 

 

Industrials 2000-2003 Industrials 2003-2009 Industrials 2009-2013

Mean -0.0019050 -0.0021444 0.0087463

Standard Deviation 0.0381987 0.0540109 0.0512528

Median -0.0016908 0 0.0037412

Minimum -0.1354351 -0.6046562 -0.131813

Maximum 0.1678835 0.1681214 0.5740865

Skewness 0.4234309 -4.335209 6.846927

Kurtosis 6.232657 49.49842 77.85719

Jarque-Bera 72.5871 31508.35 46811.56

The 5% point significant value for the Jarque-Bera statistic for all time periods is 5.99
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Table 8. Test results for the industrial index 

 

 

Table 8 presents the test results for both the parametric and non-parametric variance-ratio 

tests. The parametric tests indicate that the index follows a random walk over all the time 

periods. The 2003-2009 period actually fails the Lo and MacKinley test but as stated before, the 

Chow and Denning is more relevant and considering that the period is efficient according to the 

parametric tests. The non-parametric tests also accept the random walk hypothesis for the all 

of the periods. Once again the 2003-2009 period fails one test: the Wright test; but again, the 

Belaire-Franch and Contreras test is more statistically relevant and therefore the random walk 

Variance Test k Industrials 2000-2003 Industrials 2003-2009 Industrials 2009-2013

Lo & MacKinley

M1(k) 2 -0.43a 1.77a 0.47a

4 -1.55a 1.62a 0.64a

8 -1.19a 1.5a 0.53a

16 -1.22a 1.31a 0.42a

M2(k) 2 -0.44a
2.06 0.93a

4 -1.65a 1.67a 1.12a

8 -1.25a 1.39a 0.95a

16 -1.26a 1.26a 0.74a

Chow & Denning

MV1(k) 1.55a 1.77a 0.64a

MV2(k) 1.65a 2.06a 1.12a

Wright

R1 2 0.00065a 1.47a 0.02a

4 -1.21a 1.07a 0.4a

8 -0.73a 0.87a 0.53a

16 -0.97a 1.57a 0.57a

R2 2 -0.37a
1.93 0.43a

4 -1.54a 1.38a 0.72a

8 -1.04a 1.27a 0.61a

16 -1.13a 1.78 0.61a

Belaire-Franch & Contreras

CD(R1) 1.21a 1.57a 0.57a

CD(R2) 1.54a 1.93a 0.72a

a Significant at the 5% level (H0 not rejected at the 5% level)
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hypothesis is accepted during the period. The results therefore indicate that the industrial 

sector followed a random walk during all the periods tested and thus was weak-form efficient. 

 

Finally the fisheries index was split into two time periods and weekly returns calculated for 

each one. As noted before, calculation of the fisheries index ended on 8th October 2009 and 

thus it was not possible to calculate returns beyond that point. This made it necessary to 

exclude the 2009-2013 period in the case of the fisheries index. Thus the first time period was 

from 31st December 1992 to 5th January 2003 (522 observations) and the second period from 

5th January 2003 to 24th June 2009 (338 observations).  

 

Table 9. Descriptive statistics for the fisheries index 

 

 

Table 9 contains descriptive statistics for the fisheries index during both time periods. Of all 

the indexes the fisheries index displayed the least amount of leptokurtosis although the value 

did rise considerably in the period 2003-2009. The fisheries index also exhibited quite a lot of 

negative skewness during the period from 1993-2003 but then it all but disappeared in 2003-

2009. This indicates that from 1993-2003 the fisheries index had a high-return bias while from 

2003-2009 it had no specific bias. The returns do not follow a normal distribution during either 

of the periods as indicated by the high Jarque-Bera statistics. 

 

Fisheries 1993-2003 Fisheries 2003-2009

Mean 0.0019358 -0.0004380

Standard Deviation 0.0198649 0.0272046

Median 0.0005028 0

Minimum -0.1272281 -0.145182

Maximum 0.083052 0.1625189

Skewness -0.4288569 -0.0107631

Kurtosis 9.331659 17.39538

Jarque-Bera 887.9564 2918.453

The 5% point significant value for the Jarque-Bera statistic for both time periods is 5.99
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    Table 10. Test results for the fisheries index 

 

 

Table 10 presents the test results for both the parametric and non-parametric variance-ratio 

tests. The parametric tests reject the random walk hypothesis for the time period 1993-2003 

but accept it for 2003-2009. The non-parametric tests produce the same results. Therefore the 

fisheries market segment was inefficient during the time period from 1993 to 2003 but 

followed a random walk from 2003 to 2009, which indicates weak-form efficiency. 

 

 

Variance Test k Fisheries 1993-2003 Fisheries 2003-2009

Lo & MacKinley

M1(k) 2 4 0.86a

4 6.23 1.84a

8 6.99 0.3a

16 8.28 0.07a

M2(k) 2 2.81 0.39a

4 4.5 0.79a

8 5.24 0.14a

16 6.63 0.04a

Chow & Denning

MV1(k) 8.28 1.84a

MV2(k) 6.63 0.79a

Wright

R1 2 4.17 -1.38a

4 6.55 -0.09a

8 8.46 -0.06a

16 10.51 0.28a

R2 2 4.27 -1.11a

4 6.77 0.3a

8 8.37 0.09a

16 10.36 0.33a

Belaire-Franch & Contreras

CD(R1) 10.51 1.38a

CD(R2) 10.36 1.11a

a Significant at the 5% level (H0 not rejected at the 5% level)
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7 Conclusion and Discussion 

 

The tests show conclusively that the Icelandic stock market, as represented by the OMXI index, 

was not weak-form efficient from 1993-2009. When testing the period from 1993-2013, the 

index fails all of the tests and when split into smaller periods, it also fails all of the tests for the 

periods 1993-2003 and 2003-2009. The test results during the 2009-2013 period do indicate 

weak-form efficiency but the validity of these results is highly suspect due to the small number 

of stocks listed on the market at the time, as well as limited market activity. Thus, it is currently 

neither possible to deny or confirm with any certainty whether the market was weak-form 

efficient or not during the 2009-2013 period. Hopefully as more data becomes available and the 

power of possible tests increases, more light will be shed on the current state of the overall 

market.  

 

Looking at the sector indexes the tests for the long periods, 1993-2009 for the fisheries index 

and 2000-2013 for the financial and industrial indexes, indicate that neither the fisheries nor 

the financial indexes were weak-form efficient during the periods but the industrial index was. 

The test results for the smaller periods are somewhat different though. The financial index 

passes all the tests during the 2000-2003 period and all the relevant tests during the 2009-2013 

period but fails the non-parametric tests during the 2003-2009 period.  The fisheries index fails 

all of the tests during the 1993-2003 period but then passes all of them during the 2003-2009 

period. Finally the industrials index passes almost all of the tests during all periods, only barely 

failing the Lo and MacKinley and the Wright during the 2003-2009 period. Thus the tests signify 

that overall both the financial and fisheries sectors were inefficient, but during some of the 

smaller periods they exhibited signs of weak-form efficiency. The industrial sector on the other 

hand consistently passes the tests during all time periods and consequently is weak-form 

efficient.   
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It’s not that surprising that the overall market proves to be weak-form inefficient since the 

Icelandic market is still relatively young and undeveloped. This result also conforms to prior 

research which has mostly shown a lack of efficiency. The fact that some of the research 

indicated that efficiency had been improving in the years leading up to 2004, and then again 

after 2009, may seem to contradict this but it does not. Even though efficiency may have 

improved before 2004 it apparently did not improve enough for the market to pass any of the 

tests. Furthermore even though the statistical relevance of the tests for the period after 2009 

may be uncertain, they do indicate that the market was weak-form efficiency; this is very much 

in tune with former research. 

 

The results for the financial sector also coincide well with earlier research. In accordance 

with the findings of both Magnusson as well as the Special Investigation Commission, the tests 

indicate that the sector went from being weak-form efficient in the period 2000-2003 to being 

inefficient during 2003-2009. Of course Magnusson’s conclusions were directed towards the 

market as a whole, but given the Special Investigation Commission's findings, as well as some 

moderate amount of hindsight, it’s probably safe to assume that most of the market 

manipulation originated from within the financial sector. The sudden return to efficiency as 

indicated by the tests for the period following 2009 also supports Magnusson’s conclusion that 

the signs of market manipulation seem to have disappeared after 2009, although once again 

test results beyond 2009 are not completely reliable.  

 

The industrial sector, though, presents somewhat of an enigma, being the only index to pass 

the tests consistently in all time periods. This may come about because of the small number of 

stocks used to compute the index, or it may just as well be that the industrial sector is just more 

efficient than the others. All speculation aside though, in order to produce any concrete 

answers a more detailed analysis than that offered here is required. As for the fisheries index, 

as mentioned above, following 2005 the fisheries index was composed of only one stock. As 

such the validity of the results for the 2003-2009 period is highly questionable and it is 

therefore not reasonable to infer too much from them.   
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It’s noteworthy that even though the overall market, exempting the period after 2009, 

constantly exhibits signs of being inefficient, all the individual sector indexes show at least some 

indication of efficiency. This could support the notion that Samuelson’s dictum is valid in the 

market; the micro-market, as represented by the sector indexes, is efficient while the macro-

market, as represented by the OMXI index, is inefficient. Of course the tests conducted here 

within are not the most suitable for testing Samuelson’s dictum and it would be foolhardy to try 

and reach any solid conclusions based only on them. Nonetheless the possibility of Samuelson’s 

dictum being applicable to the Icelandic market is interesting and the topic would be well worth 

further scrutiny. 

 

When compared to the research done on other markets the results indicate that the 

Icelandic market has much more in common with emerging rather than developed markets. 

Like most of them it seems to not follow a random walk, even though the tests indicate some 

limited periods of weak-form efficiency. This was to be expected, though, considering how 

young the Icelandic market still is and how undeveloped the Icelandic financial system is 

compared to those in other western nations. It’s interesting to note though, that the Icelandic 

market does not seem to stand out too much amongst the other Nordic markets, as the 

research reviewed in chapter 3 showed that none of them (except the Swedish market) proved 

to be weak-form efficient either.  

 

It’s probably fitting to end this paper by pointing out that one should be wary of over-

interpreting the results. The statistical techniques and methods used to analyze the data are 

highly sensitive to factors such as how the data is divided into time periods and the holding 

periods chosen for the tests. Additionally, determining most of these factors is left up to 

researchers themselves with only limited theoretical and, if they’re lucky, empirical work to 

lean on. Thus tests such as these used here have been known to return somewhat random 

results at times. In addition to this the Icelandic market poses a unique problem because of its 

small size and it’s highly probable that, because of limited market activity as well as the low 
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number of listed stocks, the power of the tests is diminished. Further tests are therefore 

essential before the results of this analysis can be affirmed. Hopefully these will come to 

fruition, maybe even using more advanced statistical techniques than those used here, and this 

paper will thus serve as a stepping stone towards further study on the subject rather than being 

its conclusion. 
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