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1 ABSTRACT 

The purpose of this study is to understand how the fundamentally weighted indexing strategy perform 

in the Swiss market through a comparison with the capitalization weighted strategy. The fundamental 

indexing in Switzerland was found to have similar returns as the cap-weighted index, however it comes 

with additional risk. Thus, it cannot be argued that the fundamental indexing strategy is superior to 

the cap-weighted index in the Swiss market, in the 22-year period of which this study is conducted. 

Three potential reasons that can explain why no superior performance of the fundamental indexing 

strategy are discussed. First, it is discussed whether this is a consequence of price-efficiency in the 

Swiss market. Secondly, the construction of the fundamentally weighted index is addressed, where it 

is questioned whether the composition of the index is sub-optimal. Lastly, the factor exposures that 

drive the performance of fundamental index could be a potential explanation.                                          
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2 INTRODUCTION 

2.1 BACKGROUND 

For many centuries people have turned to the stock market to investment their money, and it have 

historically been two opposing views about the market efficiency which have defined the investment 

environment. One side believes that the market is efficient and argues for a passive investment 

strategy, the other side believes the market is not perfectly efficient and that an active investment 

strategy can “beat” the market. 

On the one hand, are the investors believing in the efficient market hypothesis; the share price always 

trades at fair value and reflect all available information. This view is what the firm believers of the cap-

weighted index follows. This strategy was popularized after the development of the Capital Asset 

Pricing Model (CAPM) by William F. Sharpe and John Lintner in the 1960s. If the markets are efficient 

the CAPM states that the cap-weighted index will be the “market portfolio” which is mean-variance 

optimal, and that no other index can consistently outperform it without taking on additional risk. The 

cap-weighted index to measure the systematic risk of the market in the CAPM and was argued to be 

the sole factor to predict the relative performance of stocks. However, this was contradicted by the 

findings of Fama and French (1970) that over long periods of time within the same equity markets and 

controlling for the systematic risk, portfolios of small-cap companies tend to outperform large-cap 

companies, and portfolios of value-companies tend to outperform growth-companies. 

On the other hand, are the investors believing price-inefficiency; the price is not a perfect reflection of 

the fair value of the stock. Investors following this belief are often called active investors and believe 

that they can beat the market by buying underpriced stocks and selling overpriced stocks. The active 

managers often invest in fewer stocks based on fundamental analysis to identify under- and 

overvalued stocks. This thus contradicts the belief of the efficient market hypothesis, since if the 

market price always equals fair value, there would be no reason to conduct fundamental analysis as 

all information is already reflected in the market price. 

These opposing views of market efficiency have led to much discussion among practitioners and 

academics, which have led to the development of many different investment strategies placed 

somewhere in between these two beliefs. Many of these investment strategies are based on what is 

referred to as the noisy market hypothesis; the belief that the stock price is a noisy approximation to 
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its fair value. If the stock price is a noisy approximation to the fair value it causes the cap-weighted 

index to have a return-drag; it will systematically overinvest in over-priced stocks and underinvest in 

under-priced stocks. In 2005 Arnott, Hsu and Moore developed a fundamental indexing strategy to 

overcome the return drag. The fundamental indexing strategy assumes the stock price is a noisy 

approximation to its fair value and is based on accounting metrics as opposed to market prices. The 

fundamental index is constructed as a composite of four accounting metrics: book value, cash flow, 

revenue, and dividend pay-out. By constructing a fundamentally weighted Composite index weighting 

its constituents on price indifferent accounting metrics reflecting its economic size the Authors argue 

it to reflect the current composition of the economy. In contrast, do a capitalization weighted index 

reflect the market expectations of the economy. 

The Fundamental Index and cap-weighted index portfolios, by design, represent 

different “views” of the economy. The Fundamental Index portfolio mirrors the look of 

today’s economy. […] In contrast, a cap-weighted index reflects Wall Street’s best 

guess of tomorrow’s economy. (Arnott, Hsu, & West, 2008, p. 193) 

The quote illustrates that while the cap-weighted index captures the investors’ expectations of the 

economy, do the fundamentally weighted index capture the current composition of the economy 

without noise of investors subjective growth expectations. It is further argued by Arnott et.al. (2008) 

that if markets are perfectly efficient, the cap-weighted index would be optimal, however the perfect 

market is not realistic, hence the fundamental index will better reflect the economy. 

Arnott et al. (2005) documented superior performance of the fundamental indexing strategy relative 

to the S&P 500, they found an average outperformance of almost two percent over a 43-year period 

in the United States. Since then the fundamental indexing strategy have attracted much attention from 

academics and practitioners around the world, various papers have tested both the theoretical 

grounds of this strategy, and its performance across different markets and time periods. Many of the 

studies has been conducted on specific markets, posing similar evidence of superiority of the 

fundamental index strategy in the United Kingdom, Germany, Australia, and Japan, among others. 

Other studies have had a global approach testing the performance of the fundamental indexing 

strategy across markets, finding that even though superiority cannot be established in all markets, the 

fundamental indexing strategy deliver superior performance in a global market. 

There are no published studies focusing on fundamental indexing in the Swiss market, however some 

of the global studies of fundamental indexing includes Switzerland by default. Here among are 



8 

 

Walkshäusl and Lobe (2010) and Arnott et al. (2008) which both found a slightly negative excess return 

of the fundamental index over the cap-weighted index. Thus, are Switzerland one of the markets where 

a superior historical performance of the fundamental indexing strategy compared to the cap-weighted 

indexing strategy cannot be established. Neither of these studies have however investigated the 

potential reasons for this underperformance in the Swiss market. 

2.2 RESEARCH QUESTION 

This gap in literature is what motivated an in-depth study of the performance of fundamental indexing 

strategy in the Swiss equity market. This study aims to investigate the claims of superiority of the 

fundamental indexation strategy over the capitalization-weighted indexation, by a case study of the 

Swiss equity market and explore some potential reasons that could help explain the difference in 

performance characteristics. This study is set out to investigate this via the following research question 

and associating sub-questions. 

How does the performance of the fundamentally weighted index compare to the capitalization 

weighted index in the Swiss equity market, and what can explain the difference? 

• How does the two weighting schemes affect the concentration and sector allocation of the 

indexes? 

• How does the difference in weighting scheme affect the return and risk of the indexes? 

• How does different underlying macroeconomic conditions affect the performance of the 

indexes? 

• What can explain the relative performance of the two indexing strategies? 

What makes the Swiss equity market particularly interesting for this study is the fact that Switzerland 

is one of the world’s most competitive economies, recognised for its economic and political stability, 

efficient capital market, transparent legal system, and low corporate tax level. 
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2.3 DELIMITATIONS 

The following section provides an overview of the main delimitations and assumptions of the study. 

The list is not exhaustive but focusses on the most deeming assumptions affecting this study and set 

the scope of this study. Some smaller or more specific assumptions and delimitations are elaborated 

throughout the paper to ensure a natural reading flow. 

This study is solely focused to the equity market, which the fundamental indexing strategy initially was 

developed for, despite the strategy later has been adapted to other asset classes such as fixed income. 

More precisely, this study is limited to the Swiss equity market and will focus on the characteristics 

hereof. While there are several stock exchanges in Switzerland, is this study limited to the SIX Swiss 

Exchange because this is the largest and most well-known. The SIX Swiss Exchange introduced the 

world’s first fully-electronic trading system on the 1st of January 1998. This date is used as the starting 

point of this study and the time period ends at year-end 2019. Thus, the study covers 22-years of the 

Swiss equity market under the same fully electronic trading systems. 

There have been several changes in regulations and constructions of the indexes listed at the SIX Swiss 

Exchange over the time period of interest, 1998-2019, which are further elaborated on later in this 

paper. Several of the indexes listed at the SIX Swiss exchange will be described to provide an 

understanding of the structure of the index, but the construction of the fundamental index be based 

on the Swiss Performance Index.  

Throughout this study return has not been adjusted for inflation. The reasoning is threefold. Firstly, 

many of the companies included in this study are truly international companies with revenues and 

expense flows from different markets and denominated in different. Hence, selecting one inflation 

rate that is representative for each company is difficult. Secondly, since inflation across developed 

markets has been relatively low during the time period, the implication of not adjusting for inflation 

should be small. Thirdly, the inflation effect of should be broadly similar across both the cap-weighted 

index and the fundamental indexes, so at least it is consistent across indexes. 
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3 LITERATURE REVIEW  

The efficient market hypothesis was first introduced in mid-1960s a theory which has formed the 

modern finance theory and practice. This hypothesis views the price of a security to be identical to its 

fair value, at any moment and in every market. In such a world, there is no gain in deviating from the 

capitalisation-weighted market portfolio, as there is no such thing as ‘buy low and sell high’ as the 

prices are always fair. This is the core of passive management, in short do they believe that the prices 

reflect its’ intrinsic value, and thus there is no point in attempting to ‘beat the market’. A passive 

manager invests in a cap-weighted index, which weights its constituents based on their stock price 

multiplied by its common shares outstanding. This strategy has a strong appeal as the return of such 

portfolios represent the aggregated average market return to shareholders. The advocates for 

indexing tend to rely on two different types of arguments. 

The first arguments is based on the cap-weighted indexing strategy being theoretically grounded in 

the Capital Asset Pricing Model of Sharpe (1964), Lintner (1965) and Mossin (1966), who argues that a 

cap-weighted portfolio of all tradable securities should be mean-variance optimal. The predictions of 

the CAPM relies on the efficient market hypothesis, and thus it is only mean-variance optimal if this 

hypothesis is holds. However, few academics or investors that believe in the price efficiency 

assumption of the efficient market hypothesis holds, and the rationale behind this assumption is 

heavily discussed among researchers. Markowitz (2005) questions the robustness of the expectation 

that a cap-weighted market portfolio is mean-variance optimal, by arguing that the assumptions 

grounding this are unrealistic when including real-world constraints. Hsu (2006) argues that the 

traditional cap-weighted portfolio leads to suboptimal performance if stocks are mispriced in the sense 

that they do not fully reflect the firms’ fundamental value. Under-priced stocks will have smaller cap-

weights than their fair equity value, and vice-versa for over-priced stocks. Thus, does the cap-weighting 

scheme lead to sub-optimal performance as it tends to overweight expensive stocks relative 

fundamental value, and under-weight cheap stocks relative to fundamental value, which is dubbed to 

the ‘return-drag’. 

The second argument supporting the cap-weighted index, for those who do not accept the efficient 

market hypothesis, is that collectively active managers must underperform cap-weighted net of costs. 

This argument comes from the cap weighted index is market clearing as all investors in the market 

collectively holds the same portfolio. If one takes the cap-weighted market portfolio and excludes the 

cap-weighted indexes, one is left with essentially the same portfolio which is hold by the active 
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managers. This means that they on average expect the same return as the cap-weighted index fund, 

however when accounting for the extra fees and transaction costs associated with active management, 

they must collectively underperform the cap-weighted index funds. This is a more powerful argument 

for the belief of passive investment through cap-weighted index fund. 

These two arguments reflect the core beliefs of the passive investor and the dispute of the efficient 

market hypothesis. On the other polar to passive investment, do one find the active investors. The 

active managers discard the efficient market hypothesis, believing that the price of a security deviates 

from its fair value, thus does this open for active managers to outperform the market. They believe 

that prices deviate from its intrinsic value and that they can beat the market. Active investors seek to 

exploit so called positive alpha strategies that has an excess return to the cap-weighted market 

portfolio, where the alpha represents the active return of the investment. The active strategies can be 

performed in many different ways, however they typically invest in a less diversified portfolio 

consistent of fewer stocks that the investor has a strong belief in which direction the asset is mispriced, 

based on through financial analysis. 

Having an informed belief regard the price efficiency is a crucial to formulate an investment strategy, 

and there are a range of investment strategies that place themselves between the most passive or 

active management. These are popularly referred to as “smart beta” strategies, which offers the 

investors a way to diversify their index-based strategies, by complementing the passive cap-weighted 

indexes and actively managed portfolio strategies. Smart-beta strategies are based on the belief that 

the prices deviates from its fair value, nor that active managers can collectively outperform the market 

(Arnott, Hsu, & West, 2008). The theory of Arnott, Hsu and Moore (2005) about fundamental indexing 

is one of these strategies. The fundamental indexation theory thus distance themselves from the 

efficient market hypothesis, and rather follow what is dubbed the noisy market hypothesis; a 

hypothesis that anchors in the belief that the price is a noisy approximation to the fair value. By 

building an indexation strategy that is not based upon the cap-weighted scheme, but rather the 

economic size of the index constituents, and thus falls under the category of smart beta strategies 

(FTSE Russell, 2016). 

The construction of the fundamental index was based on four key principles (Arnott, Hsu, & West, 

2008). The index should be representative of the investment opportunity set in the market. The index 

needs to be replicable as the portfolio manager need to be able to purchase the stocks in the given 

quantity, the index should also be transparent and rule-based such that it is historically replicable. 
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Finally, should an index designed for passive investing have a low turnover, such that the advantages 

of indexing are not eaten up by transaction costs. These principles led the fundamental indexation 

strategy, to base the weights of its’ constituents on a combination balance sheet metrics as a measure 

of the economic size of the company rather than the market value. By doing this they avoid the price-

linkage to avoid the return-drag of the cap-weighted strategy, by rather using price-insensitive financial 

metrics such as book value, revenue, cash flow, sales, dividends and employment to estimate the 

weight of each company’s intrinsic value. Arnott et al. (2005) argues that using these simple, well-

known and widely available non-price-based measures of company size, offers a stable index that that 

is a neutral representation of the broad economy composition, with a high investment capacity, low 

turnover, and are highly concentrated in large liquid stocks. Furthermore, these non-price-based size 

measures do not capture any forward-looking information about stock attractiveness. This 

fundamentally weighted index, where each metric is rebalanced on the last trading day of each year, 

have outperformed S&P 500 by an average annual return of almost two percentage points, over a 43-

year span from 1962-2004. This performance was found to be robust across time, phases of business-

cycle, bear-and-bull stock markets, and across rising and falling interest-rate regimes (Arnott et al., 

2005).  

One of the strongest opponents of the fundamental indexing strategy is Perold (2007) who bases his 

critique on the basis that an investor can’t beat the market without knowing the fair value by simply 

avoiding the cap-weighted scheme. He argues that if markets are inefficient, but one does not know 

which stocks are over- or undervalued, then there is no performance drag in the capitalization 

weighted scheme. Another way Perold states this critique are in terms of correlation of the pricing 

error with fair value and market value. If the fundamentally weighted index outperforms the cap-

weighted index on the same stocks, then the fundamental metrics used to in the fundamentally 

weighted scheme must contain more information about the fair value than the market value does. This 

has led Kaplan (2008) to deduce the following condition of superior performance of the two indexing 

strategies; fundamental weighting is the a priori approach if the correlation between the fundamental 

values and the fair value exceeds the correlation between market values and the fair values, while if 

the reverse is true the cap-weighted scheme is superior. However, since fair value is not observable 

the superiority between the two indexation strategies can only be evaluated based on historical 

performance. 

The market-valuation-indifferent portfolio approach is supported by Treynor (2005) who 

demonstrated that the weights in market-valuation-indifferent portfolios does not suffer from the 
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error in market prices and are superior to the cap-weighted portfolios. Blitz et al. (2010) studied the 

fundamental indexing using different rebalancing dates. By rebalancing respectively at month-end of 

March, June, September and December, they found that the performance of annually rebalanced 

fundamental indexes is highly sensitive to the rebalancing period, as the performance of a single high-

weight stock with high historical fundamentals will significantly affect the entire index when particular 

events occur. They therefore mix multiple fundamental metrics and rebalance each at different dates 

in a year. Such a mixed index mitigates the sensitivity of the Fundamental indexes to the rebalancing 

date while maintaining a low turnover rate (Blitz, Grient, & Vilet, 2010).  

Balatti et al. (2017) proposed a strategy that uses the readily available accounting data from the 

income statement to construct fundamental indexes. This index shows positive and significant alphas 

in the 3- and 4-factor performance attribution models. Several studies have explored the practicality 

of fundamental-weighted investments. The superiority of fundamental indexing strategy over 

capitalization weighted scheme in the US market is well documented, first by Arnott et al. 2004. Since 

this initial paper, the fundamental indexation strategy has been replicated in different markets, with 

different market conditions and time horizons. Hemminki et al. (2007) found that the Fundamental 

indexes have stronger resilience and better returns than cap-weighted indexes in Europe's major stock 

markets, a result in line with Arnott’s finding in the U.S. market. Walkshäusl and Lobe (2009) surveyed 

the performance of fundamental-weighted portfolios in 50 countries and regions including Switzerland 

and found solid evidence of outperforming global Fundamental indexes compared to cap-weighted 

portfolios. However, there is currently few studies on the performance of Fundamental indexing in the 

Swiss market.  

Arnott, Hsu and West published the book “The Fundamental Index: A Better Way to Invest” in 2008, 

supporting the initial paper of Arnott, Hsu and Moore of Fundamental Indexation. In this book they 

dedicated Chapter 8 to the performance of fundamental index in the global markets in the time period 

1984 through 2007. Their results showed that 19 out of 23 countries had an annual alpha over 200 

basis points, while the only country which possessed a negative alpha was Switzerland. Supporting the 

findings from the initial paper that fundamentally weighted portfolio outperforms the capitalization 

weighted portfolio also in markets outside the United States presented. Three explanations are 

pointed out as potential reasons of why not all markets have a strong alpha. The first explanation for 

small alphas was that smaller markets are dominated by one or two single companies, such as Nokia 

in Finland or Royal Dutch in the Netherlands. Even though this was not directly addressed to 

Switzerland, is it true that the Swiss market is dominated by a few stocks like Nestlé, Novartis, Roche 
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Holdings, and some financial institutions. The second explanation put forward was changes in investor 

preferences through time. In the recent decades, the Swiss market has changed from an investing 

culture with scepticism towards investing in uncertain future growth potential, to become one of the 

three global centres for high-risk hedge fund in the world today. Making Switzerland a market which 

the growth premium rises, thus making capitalization weighted indexes favourable to fundamental 

weighted indexes (Arnott, Hsu, & West, 2008). The third explanation introduced by the authors 

addressed the outlier risk of statistical dispersion. Meaning that the highest alpha, which was found in 

the Irish market, probably is lower that the historical data suggest, while the lowest alpha found in the 

Swiss market probably is higher than the historical data suggest. This extreme outliers on the high end 

is balanced by the risk on the low end in Switzerland, and thus is the fundamental indexing superior to 

the cap-weighted indexing on a global scale (Arnott, Hsu, & West, 2008).  

In 2010, Walkshäusl and Lobe published the paper: Fundamental indexing around the world. This paper 

was mainly produced to construct a global fundamentally weighted portfolio, however in doing so they 

included a study of the performance of fundamentally weighted portfolios over the capitalization 

weighted portfolio across 28 developed and 22 emerging countries. This included a study of 

Switzerland for the time period 1982-2007. Here they found a small positive alpha both in the CAPM 

and Carhart 4-factor model, however neither was statistically significant. The loading on the high minus 

low factor was positive and highly significant, same was true for the loading on the beta factor in both 

the models. While the loading on the small minus big factor was negative and significant on a 10% level 

(Walkshäusl & Lobe, 2010).  

The studies of Arnott et al. (2008) and Walkshäusl and Lobe (2010) are the sole studies I’ve been able 

to find that covers the performance of fundamental indexing in the Swiss market. Both, which found 

no superior performance of the fundamental indexing over the capitalization weighted indexing 

strategy, despite convincing finding of such in other markets. This is what motivated this study of the 

fundamental indexing in the Swiss market. 
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4 THE SWISS EQUITY MARKET 

The following section is dedicated to describing Switzerland and the Swiss equity market, such that the 

context of the underlying in the following fundamental indexing analysis is clearly defined and what 

market factors might be affecting it. Firstly, an introduction to Switzerland and what make this market 

special and interesting for this analysis will be described. Secondly, an overview of the structure of the 

Swiss equity market is given by describing the stock exchange and indexes that concerns the further 

analysis. Lastly, the historical performance of the Swiss market will be shown and the events leading 

to shocks in the market or changes in the performance will be evaluated. 

4.1 ECONOMIC AND POLITICAL OVERVIEW OF SWITZERLAND 

Switzerland is a federal republic located in the centre of Europe. Switzerland has four official 

languages; German, French, Italian and Romansh, while most of the population also have a high 

proficiency in English. Switzerland is famous for its armed neutrality. This is a permanent foreign policy 

they imposed on themselves in the Treaty of Paris in 1815 and since have the country never 

participated in a war. This have given Switzerland the access and political stability to become one of 

the wealthiest countries in the world with an efficient market economy. The country possesses a great 

environment of doing business, with a transparent legal system, great infrastructure, low corporate 

taxes and efficient capital markets, which has made them a great country for doing business (The 

Economist Intelligence Unit, 2014). This have earned them a ranking of the second best in the world in 

business environment in the Economist in the years 2014-2018, and the fourth country in the world in 

terms of economic freedom according to The Heritage Foundation in 2019. This economic and political 

stability in Switzerland and its favourable financial system have made the Swiss Franc currency emerge 

as safe haven for investors, meaning that it’s an asset which is expected to maintain its value even in 

the down-markets. 

While Switzerland is neither a member of the European Union, the European Economic Area or the 

Eurozone, it is a founding member of the European Free Trade Association and participates in the 

European Single Market and Schengen Area through bilateral agreements, which forms the basis of its 

relations with the EU. Today, Switzerland is the seventh largest EU-EFTA economy and ranks among 

the world’s most competitive economic centres. In 2018, foreign trade represented 120% of the Swiss 

GDP (World Bank, 2008), making the Swiss Economy extremely open. The European Union is 
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Switzerland’s largest trading partner, accounting for about two-thirds of its foreign trade. The Swiss 

export is mostly related to high-tech sectors, high-tech sectors tend to be less reliant on the global 

economic situation, leaving them with stable export numbers over time. Switzerland’s largest export 

markets are Germany, the United States, China, and France (Dimson, Marsh, & Staunton, 2017). 

4.2 STRUCTURE OF THE SWISS EQUITY MARKET 

Swiss companies are under strict regulations of how to report accounting measures and is accessible 

for the public. Companies registered with the Register of Commerce in Switzerland are required to 

follow the general commercial accounting principles set by the Swiss Code of Obligations. This requires 

the companies to publish an annual financial statement, including income statement, balance sheet 

and notes, however it does not contain any provision regarding accounting standards of how the 

consolidated financial statement should be prepared. However, the SIX Swiss Exchange requires all its 

listed companies to publish their consolidated financial statements in accordance with IFRS. The tax 

year in Switzerland is in general the calendar year unless a company uses a different financial year. The 

different cantons apply different tax rates, and the effective corporate income tax rate ranges from 

11.5% to 24.2% depending on home-canton (Nordeatrade, 2020). Resident companies are taxed on 

their worldwide income, with the exemption of profits from foreign branches and foreign immovable 

property, while non-resident companies are solely taxed on their Swiss-sourced income. There are two 

exchanges in Switzerland, the BX (the formerly Berne Exchange) and the SIX Swiss Exchange. The SIX 

Swiss Exchange is the most recognised of the two exchanges. 

 

Figure 4.1 SIX Swiss Exchange - Equity index structure as of 29.12.2017 (SIX Swiss Exchange, 2017) 
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Figure 4.1 illustrate the target size in number of companies for the main indexes listed at the SIX Swiss 

Exchange and the structure of its main and sub-indexes. The following section will explain briefly the 

most used indexes from the SIX Swiss Exchange, where all the indexes are rebalanced at the third 

Friday of September each year (SIX Swiss Exchange, 2017).  

4.2.1 Swiss Performance Index  

The Swiss Performance Index (SPI) is considered Switzerland’s overall stock market index and consist 

of 200-250 companies. It constitutes in practice all the SIX Swiss exchange-traded equity securities of 

companies that has its legal residence in Switzerland or Liechtenstein, and is thus considered a broad 

market indicator for the economic conditions in the Swiss market (SIX Swiss Exchange, 2018). SPI allows 

for inclusion of some foreign companies if these has its primary listing on SIX Swiss Exchange, however 

SPI does not include investment companies independent on the company domicile. Equity securities 

with a free float of less than 20 percent are also excluded from the index. The reported market 

capitalisation of companies in the index are adjusted according to the number of shares in fixed 

ownership (SIX Swiss Exchange, 2018). 

4.2.2 SPI Value Premium Index 

The SPI Value Premium index is part of the SPI Multi Premia index strategy and has been reported since 

31.12.2003. The SPI Value Premium index assigns cap-weights to the 30 lowest cost securities, out of 

60 largest and most liquid securities, selected on the highest value measures. The value measures are 

based on ½ to the ratio of price to book, ¼ to the ratio of price to earnings and ¼ to the dividend yield 

ratio (SIX Swiss Exchange, 2018). This index is constructed to actively target value stocks and are used 

in the analysis as a reference for a more traditional value strategy. 

4.2.3 Swiss Market Index 

The Swiss Market Index Family is the most well-known index family at the SIX Swiss Exchange. It 

constitutes the 50 largest and most liquid stocks in the Swiss equity market. The blue-chip index (SMI) 

is considered the most significant index in Switzerland and consist of the 20 largest stocks in the Swiss 

Performance Index, which covers about 80 percent of the total capitalisation of the Swiss equity 

market. The index in free-float-adjusted, like the SPI, and since 2017 the weights of the equities has 

been capped such that no components exceeds a weight of 20 percent (SIX Swiss Exchange, 2018). 
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4.2.4 Swiss Leader Index 

The Swiss Leader index (SLI) contains the SMI shares in addition to the ten largest stocks in the Swiss 

Market Index for mid-cap stocks (SIX Swiss Exchange, 2018). This is therefore a somewhat broader 

index than the SMI, however its weighting scheme differs significantly. The four largest companies 

measured by market-cap are capped at a maximum of 9 percent, while the weighting of the remaining 

companies is capped at a maximum of 4.5% (SIX Swiss Exchange, 2018). This construction has some 

advantages to the SMI for investors as it is more diversified across stocks and sectors. In addition, the 

index fulfils EUs regulatory requirements for diversifications, such that new products can be offered 

based on the SLI in other markets. This index was first reported 31.12.1999. 

4.3 HISTORICAL PERFORMANCE OF SWISS EQUITY  

This study starts when the electronic trading was fully implemented at the SIX Swiss Exchange as of 

the 1st of January 1998, thus does it not account for the earlier periods of floor-based trading. This 

makes the study subject to a 22 year-period of in the companies listed at the SIX Swiss Exchange with 

the same trading systems as a basis, even though there have been further advancements of electronic 

trading since its introduction. The transformation to electronic trading in 1998 made the financial 

market overall more efficient. It led to a higher transparency across the whole trading process, with 

no physical barriers to entry. In turn, data on transaction prices and volumes became publicly available, 

earlier only brokers had access to this information. Electronic trading allows more traders to retrieve 

more data on more investment opportunities. 

The most determining events and situation of the global economy that have impacted the Swiss 

Performance Index and the Swiss market in general since 1998, will be highlighted in the following 

section. The development of the Swiss Performance index and the certain periods and notable events 

of the period are highlighted in Figure 4.2. There are three periods in particular which have affected 

the overall global economy, the dot-com bubble, the financial crisis and the European debt crisis. 
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Figure 4.2 The historical total return index in Swiss Franc for the Swiss Performance Index. Time period 1998 - 2019. 
Significant economic and historical events indicated. 

In the period 1998-2000 the Swiss economy was rather stable, except for a short period due to 

uncertainty around the introduction of the Euro in 1999. This period was a part of the new economy, 

which peaked in mid-2000. After this peak, the global economy went into an economic recession, 

called the dot-com-bubble. The dot-com-bubble was due to the realization that there was no such 

thing as a new economy, after internet became available to the general public, which had caused 

consequent overvaluation of dot-com companies over the last years. The dot-com-bubble hit the Swiss 

economy, harder than the US and the euro area, because the downturn in the world economy strongly 

affected sectors particularly important to the Swiss Economy such as capital goods and financial sector 

(OECD, 2003). By the time the dot-com bubble hit bottom in March 2003 the Swiss Market Index had 

lost over 50% of its market value (SIX Group, 2018). Switzerland, like in many other of the OECD 

countries, had over-invested in information technology-related machinery and equipment. Thus, when 

the manufacturing industry had dropped by two percent by 2002, this had large repercussions in the 

banking and insurance sectors. It caused a fall in the volume of the bank business and their revenue 

fell sharply, which in turn led to the economic recession in Switzerland for this period (OECD, 2003).  

During the dot-com bubble one can also see that the market reacted to the attacks at the World Trade 

Center in New York, on the 11th of September 2001. Following this, the major banks in Switzerland was 

no longer willing to give new credit to Swissair, a Swiss airline company that had struggled with 
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illiquidity and thus was forced to ground all their planes on the 2nd of October 2001. This led to a shock 

in the Swiss market, as one of their largest companies now filed for bankruptcy. 

I mid-2003 the dot-com bubble settled, and the global financial markets experienced an economic 

expansion. The economy in Switzerland started recovering from the dot-com bubble, showing 

moderate but stable growth in the following years. In the years of 2005 and 2006, the economy was 

booming, and in 2006 the SPI recovered to its level of year 2000. The Swiss National Bank pointed out 

three main drivers behind this rapid development of these years; Firstly, the Swiss economy benefited 

from bilateral agreements with the European Union, which boosted domestic demand due to rapid 

increase in immigration (Galli, 2017). Secondly, this was a period where the global trade dynamics were 

particularly strong, because of the rapid expansions of global value chains and the increasing role of 

China in world trade (Galli, 2017). Lastly, was the Swiss Franc under continuous depreciation. Causing 

increasing financial market activity and strong foreign demand. This economic expansion win 

Switzerland was greater than that of the euro area of this period (OECD, 2007). 

The SMI to exceed the 9,500 mark for the first time on 4th of June 2007 (SIX Group, 2018). At the same 

time the US property crisis began, leading to a global financial crisis which and the economic 

momentum started to decline, which put an end to the economic expansion in the end of 2007. The 

global financial crisis led to a global recession between the end of 2008 to mid-2009 (Galli, 2017). The 

Swiss economy did however perform better than most other euro area or OECD economies, despite 

its large concentration of financial intermediation in economic activity and large losses for Swiss banks 

in the US subprime mortgage market. This rather good performance of the Swiss economy during this 

crisis has been argued to be a result of the financial health of the domestically oriented banks, absence 

of housing cycle and monetary stance in the Swiss market, and the sectoral specialisation in 

manufacturing in Switzerland (OECD, 2009). Nonetheless, the recession caused a fall in world trade 

which in turn led to a decline in exports of goods and services from Switzerland, which was aggravated 

by the appreciation of the Swiss franc. Even though, the industrial production fell about 10%, this fall 

was about half of what the euro countries experienced (OECD, 2009). This decline in production caused 

a significant rise in the unemployment rate. The global stock market was turbulent, and several large 

banks went bankrupt, here among the famous bankruptcy of Lehman Brothers on the 12th of 

September 2008, which caused shocks throughout markets. There were two large Swiss banks, Credit 

Suisse and UBS, that posed a systematic risk for the Swiss financial system. In 2008 USB, received a 

large government rescue package set up by the Swiss National Bank. Furthermore, the Swiss National 
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bank lowered the interest rate till zero as the economic situation worsened and the risk of deflation 

increased. 

The Swiss economy started to recover in the second half of 2009. However, in 2010 and 2011 the Swiss 

Franc strongly appreciated, while the global economy slowed down and the euro-area entered a new 

recession due to the European debt-crisis, which led to a deceleration of the Swiss recovery. Even 

though Switzerland is not a part of the euro-area, EU is its largest trading partner, and when EU had 

economic setbacks during the European debt-crisis this negatively impacted the Swiss economy (Galli, 

2017). The Swiss Franc appreciated strongly throughout this period which led the Swiss National Bank 

on the 6th of September 2011 to introduce a minimum exchange rate against the euro. This helped on 

the economic conditions and increased the momentum of economic recovery of Switzerland. This led 

to an economic expansion in Switzerland and financial institutions, like UBS and Credit Suisse, bounced 

back to the pre-crisis levels.  

On January 15th of 2015 the Swiss National discontinued the minimum exchange rate, which led to 

another shock in the Swiss economy, and the SPI had one of the largest daily loss in its history (OECD, 

2017). Afterwards, the Swiss economy had a period of stagnation before a rapid expansion started in 

the end of 2016, which have more or less continued till the end of 2019.  
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5 THEORETICAL FRAMEWORK 

To understand the performance of the fundamental indexing strategy, it is important to understand 

the background and objective of this strategy. Therefore, is this section dedicated to place the strategy 

in the jungle of different investing strategies. In the table below the core beliefs of the stereotypical 

passive indexer, smart beta indexer and the active manager is summarized. This summary is based on 

the categorisation made by Research Affiliates and are meant for the reader to get an overview of the 

main investing strategies used today. 

Passive indexer Smart beta indexer Active manager 

• Efficient market hypothesis 

• Stock prices closely reflect 

intrinsic value 

• Active managers cannot 

beat the market 

• Construct indexes based 

on prices, i.e. the market 

value 

• Noisy market hypothesis 

• Stock price deviate from 

intrinsic value 

• Active managers cannot 

beat the market 

• Construct indexes that is 

not reliant on prices 

• Market inefficiency 

• Stock prices do not reflect 

intrinsic value  

• Active managers can beat 

the market by exploiting 

mispricing through stock 

selection.  

Source: Arnott, Hsu, & West, The Fundamental Index: A Better Way to Invest, 2008 

The following sections will elaborate on how the capitalization weighted, fundamentally weighted, and 

equally weighted indexes is according to these main investment strategies and which implications this 

might have. 

5.1 PASSIVE INDEXING 

Capitalisation-weighting indexing is the most common passive indexation methodology and assigns 

weights to the companies in the index based upon their relative contribution to the total market 

capitalisation of the index. This strategy is substantiated by the Capital Asset Pricing Model of Harry 

Markowitz and its methodology leads to numerous advantaged compared to alternative weighting 

schemes. 
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Firstly, cap-weighted indexing is a passive strategy that require very little trading, as automatically 

rebalances as the stock prices fluctuates. The only costs associated with executing this strategy is: stock 

buy backs, secondary equity offerings, or if the index constituents’ changes due to inclusion or 

exclusion of companies in the index. Secondly, as the weights corresponds to the company dimension 

in the market, it provides a convenient way to participate in the broad equity market and offers an 

accurate representation of the available investment opportunities. The largest weights are distributed 

to the largest companies measured by market capitalisation, which is typically the same companies 

that is largest measured by other metrics of size like book value, cash flow, sales, revenue, among 

others (FTSE Russell, 2016). Thirdly, cap-weighted indexes are market-clearing portfolios. Meaning that 

it balances the supply of stocks and demand by investors, if all the investors in the market would follow 

this strategy here would be no securities left unsold, i.e. its’ a market clearing strategy. Thus, any 

deviation from this strategy would mean that the portfolio would not be able to encompass the whole 

market, as there would be imbalance between supply and demand. One consequence hereof is that 

the cap-weighted index represents the performance of the average investor, and thus makes it a 

reasonable investment benchmark (FTSE Russell, 2015). Lastly, market capitalisation is highly 

correlated with trading liquidity and investment capacity. The cap-weighting therefore tends to 

emphasize the more heavily traded stocks and greater investment capacities, thus reducing the 

transaction costs of the portfolio and allowing the use of passive indexing on large scale. 

The cap-weighted indexing has faced important criticism. It is a particularly volatile way to measure 

the size of a company or its true value, as the market capitalisation of changes with the noisy stock 

price. Mathematically, cap-weighting assign additional weights to stocks that are currently overvalued 

while reduce weights that are under-priced relative to their unknown true fair value (Hsu 2004 and 

Treynor 2005). This mismatch is what is referred to as the natural performance- or return drag. 

5.2 SMART BETA INDEXING 

There is no unified definition of a smart beta strategy. FTSE Russell (2016) has described it as follows: 

Smart beta strategy is a generic term describing indexes that depart from the standard approach of 

weighting index constituents by their market value. This is a broad, yet widely accepted description of 

the strategy. By defining smart beta in this manner, further allows one to distinguishes it into two types 

of indexes: Alternatively weighted indexes and Factor indexes.  
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What characterizes the alternatively weighted indexes is that they are designed to achieve specific 

index levels objectives, e.g. diversification or volatility levels, through long-only investments (FTSE 

Russell, 2016). There are several indexes that fulfil this criterion, e.g. equally weighted, minimum 

variance, maximum diversification, maximum Sharpe ratio and fundamental indexing. Even though 

alternative weighting indexes do not actively target factor exposure, factor exposure is often a by-

product of its design, but tends to vary over time.  

Factor indexes on the other hand are designed to mimic the performance of a factor risk premia in a 

rule-based, transparent and replicable manner (FTSE Russell, 2016). There are five main factors 

associated with higher returns that are used in factor investing: value, small-cap, momentum, low 

volatility, and quality. Since the factor indexes target factor exposure directly, their factor exposure is 

quite stable over time, however different factors work during different times in the market cycle but 

its cannot be timed. Factor indexes usually follows a long/short strategy and are typically market-cap 

weighted, however this is not a necessity.  

5.2.1 Equally Weighted Indexing 

The simplest smart beta strategy is the equally weighted indexing strategy. Equally weighted indexes 

aim to increase diversification easing the concentration concern inherent in the cap-weighted indexes. 

In the equally weighted framework, the weight of each company set to be 1/𝑁, where N is the number 

of constituents in the index, this thus removes the price connection of the weighting. By design, some 

of the advantages of the cap-weighting are not maintained, the advantages being liquidity, investment 

capacity, and being representative of the average investor. An equally weighted index underweights 

large-cap stocks, leading to a positive exposure to the size factor, and since larger stocks tends to be 

more liquid the equally weighted index to have a positive exposure to the illiquidity factor. 

Furthermore, there is a logical inconsistency of the equally weighted scheme. Taking S&P 500 Equally 

Weighted Index as an example, the 500 largest companies are given the same weight, while the 501 

largest receives no weight. The indexing methodology is highly sensitive to the number of constituents 

included compared to the cap-weighted scheme, where inclusion of 500 or 1000 stocks in the index 

have minor impact in the risk-return characteristics of the index. 

5.2.2 Fundamental Weighted Indexing 

The fundamental indexing strategy is an alternative weighted index based on the notion that each 

stock has a fundamental value which differs from its noisy price. The fundamental index weights its’ 
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constituents on accounting measures like sales, cash flow, book value, revenue, and dividends, which 

is used as proxies for the economic size or the fundamental value of the companies. Arnott et al. (2005) 

hereby argue that the price is not the best measure for a stock fundamental value but is a noisy 

approximation. Arnott et al. (2005) argues that by weighting the fundamental index based on price 

indifferent accounting measures rather than market value, the fundamental weighting will outperform 

the cap-weighted if temporary deviation of the stock prices returns to its fundamental value. The 

companies’ economic size is however highly correlated with their market capitalization, thus does the 

fundamental index tend to have similar low size and liquidity characteristics as the capitalization 

weighted index (Treynor, 2005). In the construction of fundamental indexes, it uses the absolute value 

of the metrics when assigning weights to the stocks, rather than price-related ratios such as price/sales 

or price/book as in traditional factor indexing strategies. The fundamental indexing strategy maintains 

thus a similar large-cap orientation as in cap-weighted indexes while breaking the price connection, as 

the largest companies generally have the largest fundamental values. Fundamental indexation only 

takes historical metric values into account when assigning the index weights, thus is growth 

expectations not incorporated into the strategy. 

Since the publication of this work the fundamental indexing has drawn significant interest from 

different researchers and practitioners. There has been wide support for this among group of 

researchers in some markets, others have been more critical. The foremost concern discussed about 

the fundamentally weighted strategy is that is solely another value strategy disguised as something 

new, that does little beyond capturing the value premium (Perold, 2007). In most cases when an 

investment strategy deviates from market-cap weighting, it increases the weighting in value and small-

cap stocks and decrease the weighing in growth and large-cap stocks. This change in weighting makes 

intuitive sense, as there have been a long-standing agreement between academics of the existence of 

a value and small-size premium (McCullough, 2018).  

It is also evident from the weighting scheme of the fundamental indexing strategy that these premiums 

are present, however in opposition to most factor investments strategies these exposures are not 

actively targeted. The value bias of the fundamental index is due to two reasons (McCullough, 2017). 

Firstly, weighting the stocks by a fundamental value, fundamental indexing overweight’s stocks trading 

at a lower multiple of that metric. Secondly, fundamental indexing cuts stocks that have increased in 

market value relative to that metric and add weights to stocks that decreased in market value relative 

to the fundamental metric.  Consequently, are the exposure to these factors varying over time and 

have other characteristics than factor investment strategies. The weighting relationship between the 



26 

 

fundamental indexing strategy and the cap-weighted indexing strategy can be written mathematically 

as follows 

𝑊𝐹,𝑠 = 𝑊𝐶,𝑠 ∗
𝐵𝑠 𝑃𝑠⁄

𝐵𝑚 𝑃𝑚⁄
 

Where WF,s is the fundamental weight and the WC,s is the market-cap weight of stock s, Bs/Ps and Bm/Pm 

are the book/price ratio of the stock (s) and the market respectively, 𝐵𝑚 = ∑ 𝐵𝑠𝑁𝑠𝑠  and 𝑃𝑚 = ∑ 𝑃𝑠𝑁𝑠𝑠  

where Ns is the number of shares of stocks (s) in the market (FTSE Russell , 2014). This prove can 

similarly be shown for the cash flow, revenue and dividend yield metrics used in the construction of 

the fundamental weights. 

This mathematical expression between the two weights confirms a relationship between the 

fundamentally weighted and cap-weighted stock weights. It shows that a stocks fundamental weight 

will be greater than the cap-weight if the book/price ratio of the stock is above average book/price 

ratio of the market. Stocks with above average book/price ratios is also classified as value-stocks, it is 

therefore clear that that the fundamental index has a value tilt. If the book value of a stock rise while 

the stock price remains the same, the cap-weight will be unaffected while the fundamental weight of 

the stock will increase. On the contrary, will the cap-weight increase, and the fundamental weight of 

the stock will be unaffected if the price rise while the book value is constant (FTSE Russell , 2014). 

However, these weight dynamics are fundamentally different from that for a more traditional value 

strategies, which typically select subset of stocks based on value characteristics such as high book/price 

ratios, then applies cap-weights of those selected stocks to construct the value index. This shows that 

the value exposure of the two strategies are very different by construction, while the traditional value 

strategy actively seek value exposure, are the value exposure of the fundamental weighting index a 

by-product of its construction. The value exposure of the fundamental index cannot be denied, but the 

exposure is time-varying and can have different behaviour over market cycles (FTSE Russell , 2014).  
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6 METHODOLOGY 

The aim of this study is to examine and gain knowledge about the relative performance of the 

fundamental indexing strategy in the Swiss equity market. Therefore, is a case study approach as 

defined by Flyvbjerg (2006) chosen as the research method for this study. This approach is defined as 

a detailed examination of a single example, which allows for exploration and understanding of complex 

issues where there are not necessarily evident truths. The case study approach is however criticised 

for their inability to generalise their results and for its lack of precision and the tendency for a 

researcher to have a biased interpretation of the data provided (Yin, 1984).  

There should be a correlation between the data used and what is being investigated to ensure a high 

degree of validity, according to Pedersen and Bitsch Olsen’s (2003). The validity of this study is 

considered to be high, as a variation of sources and existing literature have helped to answer the 

research question. Additionally, is the same methodology used similar to that of Arnott et al. (2005) 

initial study and to several other studies which has researched the performance of the fundamentally 

weighted index in other time-horizons or other equity markets. Several of these studies has confirmed 

superior performance both in the US and in other markets like the United Kingdom, Germany, 

Australia, the euro-area and several more. These studies support the methodology of which is used for 

this study and confirms that the strategy is easily transferable to other markets. While financial analysis 

based on common financial measures is used to evaluate the performance of the indexes to answer 

the posed research question. 

6.1 DATA COLLECTION 

The projects reliability is described as the degree of target accuracy and data solidity related to the 

collection method according to Pedersen and Bitsch Olsen (2003). This study is considered to be 

reliable because the data is primarily collected from sources with a high degree of reliability, by 

example academic literature and encyclopaedias. However, when it comes to systematic bias, it might 

potentially have affected the data to some degree, as many of the reports used in the analysis are 

published in Switzerland and can consequently be biased to present Switzerland favourably, especially 

publications by the Swiss National Bank. Additionally, there is a possibility that some sources indirectly 

express their own opinions favourably, and some publications might have an underlying incentive to 
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pose arguments in one particular way. These concerns regarding the reliability has been actively 

considered when selecting sources and opposing opinions has been addressed throughout the study. 

6.1.1 Data Collection for Construction of the Fundamental Indexes 

The data collected to construct the fundamentally weighted indexes for this study covers the period 

from 31st of December 1992 until 31st of December 2019. Since most companies listed at the SIX Swiss 

Exchange are primarily Swiss, with a few exceptions such as companies from Liechtenstein and Italy, 

all data is retrieved in Swiss Franc. The source of quantitative data is Worldscope data retrieved from 

Thomson Reuters. 

It is assumed that the reported data at the Thomson Reuters terminal is consistent across stocks and 

time. That any changes in accounting standards, reporting systems etc. are disclosed and implemented 

consistently across assets in any point in time. Furthermore, is it assumed that the database has not 

changed definitions over the time horizon of this study. 

The fundamentally weighted index is based on rebalancing of the Swiss Performance index. To 

construct the fundamentally weighted index are different accounting data of all stocks listed at the SPI 

at any point needed. To enable this, are first a complete list of the listed stocks at the SPI on a monthly 

basis from 1998 through 2019 created. This is done such for later identification of stocks listed at a 

given month. Delisted companies are included to avoid survivorship bias. It is approximately 200 

companies listed at the SPI at any point in time, when accounting for new listings and delisting 

throughout the period concerned have it in total been listed 433 stocks. The length of the listings of 

the individual stock is though highly varying. The construction of the fundamentally weighted index is 

based on annual rebalancing as of 1st of January each year. The inclusion of stocks in the fundamental 

index are based upon the stocks that are listed at the SPI on the last trading day the previous year. 

The annual financial statement data including book value per share, cash flow per share (fiscal), cash 

dividends per share, revenue and employment of all the companies listed at the SPI index during 1992 

to 2017 is retrieved, these individual measure are elaborated more on later. Furthermore, are the 

monthly risk-free rate, monthly return index for each individual stock, and the monthly return of the 

SPI and SPI Value Premium Index retrieved. The 3-month Swiss franc LIBOR interest rate from 1998 

through 2019 is serving as a base rate for a risk-free investment. The return of the individual stocks 

and the indexes are represented with the Return Index which assumes the dividends yield are 

reinvested. Additional concerns with the dividends are therefore avoided.  
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The free-float factor and the number of shares of each stock is collected and are used when adjusting 

the market capitalisation and the per share fundamental values. Thus, are only those stocks that are 

available for ordinary investors considered. However, free-float adjusting of shares were first 

introduced as of October 2002, thus are no free-float adjusting conducted in this study prior to this, 

such that this analysis follows the common standard of the practitioners of the time. Furthermore, are 

there a few instances where the free-floating factor is not reported for some months, here the average 

of the reported free-floating factor has been applied. 

When one company has several share classes, these are all included in the same manner as at the SPI. 

Inclusion of several share classes of one company, could potentially lead to issues in the fundamental 

indexing strategy as its’ weighting scheme is based on the companies’ balance sheet values which is 

the same for all the share classes. The balance sheet values are thus chosen to be retrieved on a per 

share basis as far as possible, such as the metric value can be adjusted for the number of shares as well 

as the free-float factor for each of the issuances, which indeed adjust the weightings of the different 

issuances accordingly. However, are no such per share values available for the revenue or the 

employee’s metrics of the companies. These are thus not adjusted for each of the issuances. This issue 

of the fundamental weighting scheme is not addressed in any previous studies as far as I am aware of, 

similarly aren’t there any mentioning of exclusion of securities. Based on this are all share classes of a 

company chosen to be included in this study, in addition to the fact that the number of companies 

which has several issuances is few throughout the period as well as at any individual year. 

6.2 INDEX CONSTRUCTION 

The following section is dedicated to describing the methodology which is used in constructing the 

fundamental indexing strategy. The methodology is chosen to be kept as close as possible to the one 

of Arnott et al. (2005) initial paper. This is selected as this is the methodology best described and most 

recognised in literature, and that by using the same approach as previous studies will make 

comparisons with such studies more reliable and transparent. There are several extensions and 

modifications of the fundamental indexing methodology which have attracted some attention, these 

are however not been accounted for in this study as that can be seen as cherry picking to strategies of 

which will be resulting in more convincing results, as well as there are fewer comparable studies of 

which these results can be compared to. Furthermore, is it not been found any convincing evidence of 

superior performance or less biased of other fundamentally weighted methodologies. 
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Next, will a detailed description of the methodology follow. Starting with a description of how the 

individual fundamental indexes are constructed based on the different accounting measures and their 

individual biases. Throughout this study these indexes are either referred to as the by their accounting 

measure indexes, i.e. book value index, cash flow index etc., or collectively as fundamental indexes 

when referred to collectively. Following this will a description of how this is used to construct the 

Composite index, which will be the primary focus of this study and the basis in the comparison of the 

fundamentally weighted strategy to the cap-weighted index. 

6.2.1 Fundamental Indexes 

The fundamental index construction is based upon the proposal of Arnott et al. (2005), and the set of 

fundamental indicators used is the following: 

• Book value (Book value) 

• Trailing five-year average cash flow (Cash flow) 

• Trailing five-year average net sales or revenue (Revenue) 

• Trailing five-year average gross dividends (Dividend) 

• Total employment (Employees) 

These fundamental indicators are used to construct five individual fundamental indexes, where the 

company’s individual weights are determined based on the proportion of a metric figure compared to 

the total of that metric across all the listed companies (N) at the given year (t). This can be expressed 

as follows: 

𝑊𝑀𝑒𝑡𝑟𝑖𝑐,𝑖,𝑡 =
𝑀𝑒𝑡𝑟𝑖𝑐𝑖,𝑡

∑ 𝑀𝑒𝑡𝑟𝑖𝑐𝑖,𝑡
𝑁
𝑖=1

 

In line with Arnott at al. (2005) methodology is the simple five-year trailing averages of the metric 

values of each of the companies, for the cash flows, revenue, and dividend. However, if there is non-

existent data for a certain year, this year is excluded, and the average is taken for only the available 

data. If the absolute metric values are negative for any year, this is set to zero to avoid short positions 

in the index. This does however not mean that if the company had for example a negative revenue one 

year that it could not be included in any of the other indexes. The weights are re-normalized after 

removal of short positions. Moreover, is it not included any minimum or maximum constraints on the 

company weights. The reason for this is that not introducing any boundaries gives a fairer 

representation of the underlying value as one let the e accounting figures “speak for themselves”. 
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This gives five different weights of each individual company based on different measures of size. Each 

time the cap-weighted index is reweighed into a fundamental index, there is the possibility that stocks 

with low market capitalisation, but strong fundamental values could be excluded, and likewise 

companies with poor fundamental values but strong market capitalisation may be included. To avoid 

this, every time the index is rebalanced it is started with all the listed companies at the SPI at that point 

in time. 

Book value is typically the most essential indicator used by investors. The book value retrieved for this 

study the proportioned common equity divided by outstanding shares at the company’s fiscal year 

end. To ensure that the book value index is representative of any significant changes in company size, 

due to mergers or acquisitions or other corporate restructurings, is solely the latest value used to 

compute the weights of this index, rather than the trailing average of several years book value (Arnott 

et al., 2005). A book value weighted index over-weights capital intensive companies with large book 

assets, relative to companies that are more reliant on intellectual- or human capital. In addition, the 

index is biased towards companies with aggressive accounting practices and older companies with 

large goodwill assets that has no cash value. This metric favour value companies rather than growth 

companies. 

Cash flow is an important indicator that reflects corporates’ profitability and capability of sustain 

operation. The cash flow retrieved for this study is similarly on a per share basis and represent the cash 

earning of the company at the end of the fiscal period. Due these metric values being on a per share 

basis are they multiplied by the number of shares in the company before further calculations is made 

on these metrics. The simple trailing average of the latest years data is used to compute the weights 

in the cash flow index to avoid high variability in the weights, as the cash flow can be very varying or 

highly cyclical for certain companies or industries. A cash flow index is biased to mature and slow 

growing companies which has reliable cash flows, while young and fast-growing companies that has 

less stable cash flows is under-weighted. Companies often experience some mean reversion in profits, 

thus would a reliance on solely this metric typically assign larger weights to these cyclical profit 

companies at exactly the wrong time, however, is this effect smoothed by using the five-year trailing 

average. Using cash flow as a measure of economic size makes intuitive sense as companies with great 

cash flows are less likely to seek protection form their creditors and have lower financing cost, while 

low cash flows indicates financial trouble in the company. 
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The study of Arnott et al. (2005) includes two different fundamental indicators: gross sales and 

revenue. Due to the problem of finding continuous and consistent data for the two indicators in the 

specific period, it concludes to only one common measure which equals to the gross sales or revenue 

and other operating revenue less discounts, returns and allowances. The implications hereof is 

however considered to be minimal as there is high multicollinearity of the two measures; revenue and 

gross sales are similar concept and are highly correlated. Because of this similarity is the revenue 

measure excluded in favour of the gross sales in the study of Arnott et al. (2005). For simplicity will this 

common measure from here onwards be referred to as revenue. The weight in this revenue index is 

based on the simple trailing average, due to similar reasons as for the cash flow index. The revenue-

based index is by construction concentrated in companies that have thinner profit-margins and high 

volatility. Thus, does the index tend to struggle in bull markets and is typically the one of these 

fundamental indexes that display the highest risks (Arnott et al., 2008). 

The dividend index weighting scheme is based on the simple trailing average to not discriminate 

between different dividend policies. The measure of dividends in this study are the cash dividend paid 

total, which represent the total common and preferred dividends paid to the shareholders but 

excludes dividends paid to minority shareholders (Thomson Reuters, 2019).  Dividends are treated 

differently from other indicators, when included in the Composite index. If no dividends are paid in the 

trailing period, the stock weight of is represented by the arithmetic mean of the weights of the other 

three indicators, since paying no dividends may not be a sign of week cash flow level but is due to 

company policy, or a high dividend withholding tax of up to 35% in Switzerland (Nordeatrade, 2020). 

Companies that do not pay dividends are known to be concentrated in certain sectors, like technology, 

or growth companies. If one were to exclude these companies from the index, one would end up with 

an index understating the role of growth companies and meaningful segments of the economy. The 

special treatment of dividend paying companies is thus selected to avoid ending up with an index 

concentrated in mature segments of the economy, such as financial services, consumer goods and 

utilities companies. Dividend-weighted index tends to perform well in bear-markets while 

underperform in bull-markets, as it will be concentrated in high-yield, mature and value companies 

(Arnott et al., 2008). 

The number of employees in a nonfinancial measure of size of a company is considered not to be a 

representative measure of a company’s tole in the economy, as the need for employees differs 

significantly between industries as well as the competency level of the employees or role in the 

company is not accounted for in this absolute measure. An index based on this measure will thus be 



33 

 

highly biased towards labour intensive companies or industries. Furthermore, has the reporting of 

number of employees not been under regulation until more recent years, which leads to lack of 

available data and unreliable data until recent years. This fundamental metric is for these reasons 

excluded in the construction of the Composite index. This is consistent with the methodology of Arnott 

et al. (2005) who excluded this metric due to lack of available data in the US market. 

6.2.2 Composite index 

The five fundamental indexes are each a way to weight the index constituents based on different 

measures of size, each of these indexes has the advantage of simplicity however as discussed above 

had each measure its own shortcomings or bias in adequately determine the fundamental value of the 

companies. Thus, reliance on either of these single measures of size leaves the index vulnerable to 

over- or underexposure to certain segments of the economy and fails to reflect the composition of the 

economy. It is hard to eliminate all such biases, though does the Composite index try to mitigate by 

combining these measures of size, each of which captures a different aspect of company size. This 

leads to a Composite index that will be more robust than any of the single fundamental indexes by 

themselves and provides a multidimensional measure of company size (Arnott et al. 2008). 

The stock weights in the Composite index is based on the average stock weight of the fundamental 

indexes, which are then re-normalized to ensure full investment. As previously described are the 

dividend treated differently from the other fundamental indexes when composing the Composite 

index to avoid discriminating between different dividend pay-out policies. Mathematically, the 

construction of the Composite weights can be written as follows:  

𝑊𝑖,𝑡 =  {
  
1

4
(𝑊𝑏𝑜𝑜𝑘 𝑣𝑎𝑙𝑢𝑒,𝑖,𝑡 + 𝑊𝑐𝑎𝑠ℎ 𝑓𝑙𝑜𝑤,𝑖,𝑡 + 𝑊𝑟𝑒𝑣𝑒𝑛𝑢𝑒,𝑖,𝑡 + 𝑊𝑑𝑖𝑣𝑖𝑑𝑒𝑛𝑑,𝑖,𝑡), 𝑊𝑑𝑖𝑣𝑖𝑑𝑒𝑛𝑑,𝑖,𝑡 > 0

  
1

3
(𝑊𝑏𝑜𝑜𝑘 𝑣𝑎𝑙𝑢𝑒,𝑖,𝑡 + 𝑊𝑐𝑎𝑠ℎ 𝑓𝑙𝑜𝑤,𝑖,𝑡 + 𝑊𝑟𝑒𝑣𝑒𝑛𝑢𝑒,𝑖,𝑡),                            𝑊𝑑𝑖𝑣𝑖𝑑𝑒𝑛𝑑,𝑖,𝑡 = 0

 

As this study is based on the construction of the Composite index using the fundamental metrics, as 

introduced by Arnott et al. (2005). This includes the fundamental indexes based on the book value, 

cash flow, revenue, and dividend pay-out, note that employees are excluded in the construction of the 

Composite index. 

Arnott and West argue for the selection of these four fundamental measures in their paper in 2006. 

The reasoning for including more than one measure is that each of the measures has their own bias, 

and by including several measures their individual biases balances. Four measures are argued to be a 
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sufficient number to get this bias balance, without being to many such that it compromised the 

transparency and repeatability of the process. The use of several size metrics reduces the impact of 

occasional errors or missing data, though are these measures widely accessible through most financial 

data platforms, also across markets (Arnott, Hsu, & West, 2008). There is however little argument of 

why exactly these four accounting metrics and not some other are not emphasised in the literature, 

even though each of metric values makes intuitively sense are there little evidence of this being the 

optimal combination. Similarly, could one question whether the equally weighting of the four metrics 

is optimal, as no research are presented regarding if they contribute equally to the economic size. 

There are thus introduced several variations of the selection of fundamental measures, numbers of 

measures and trailing average periods in the construction by other researchers. These variants are 

however not accounted for in this study, except as will be described later will a sensitivity analysis 

towards the number of trailing average periods be conducted. 

6.2.3 Reference index 

In order to make a straightforward comparison between the fundamental-weighted and cap-weighted 

methods, it is constructed a Reference index. This Reference index has the same constituent stocks as 

the Composite index, while the free-float adjusted cap-weights are applied. It is rebalanced at the same 

point in time as the Composite index. Indeed, the Swiss Performance Index and Reference indexes are 

quite similar. However, some deviations occur due to the Reference does not include all the 

constituents of the SPI because of non-reported data of the Fundamental indicators, and the different 

rebalancing date. Furthermore, are there no maximum or minimum constraint on the individual stock 

weights in difference to the SPI. 

6.3 INDEX REBALANCING AND THE MATCHING OF SECURITY PRICES WITH FUNDAMENTALS 

The indexes are rebalanced at an annual basis at 1st of January of each year, starting in 1998. Annual 

rebalancing is chosen for a number of reasons. Firstly, the majority of companies only report complete 

accounting data on an annual basis, in their annual report. Even though most companies report 

quarterly, the content of these reports is limited in scope. Thus, rebalancing based on quarterly 

accounting data would lead to less consistency between the stock prices and data availability. 

Furthermore, more frequent rebalancing would lead to higher turnover, which is a primary concern of 

deviating from the cap-weighed indexing.  
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The weights are based upon accounting data for the companies listed at the SPI. This data is reported 

by the companies on an annual basis, at the end of the fiscal year of the company. The fiscal year of 

the companies in Switzerland differs throughout the year, depending on the reporting regulations 

applicable to the company. The accounting data is thus available at different points in time however 

all the listed companies are obliged to report their accounting data at least within the end of the 

following year. This means that all companies are obliged to report their accounting data for year 2005 

by example, at least within year-end of 2006. Thus, one cannot be certain of having available 

accounting data for all the listed companies before the start of the following year. In this study it is 

therefore selected to rebalance the index on the values based on the penultimate year at the 1st of 

January in the following year. Following the example above is the accounting data of 2005 the basis 

for the weights that are to be implemented at the 1st of January in 2007. The rebalancing date is set to 

be the 1st of January each year for this study. This is foremostly selected as it is the earliest possible 

day for rebalancing, thus is this the date of which the rebalancing will be done based on the newest 

possible data. Biases due to the selection of the rebalancing date to be the 1st of January could however 

be debatable, as other the performance of the indexes has found to be quite sensitive to the selection 

of rebalancing date as studied by Blitz, Grient and Vilet in 2010.   

6.4 ROBUSTNESS OF PERFORMANCE  

The analysis will evaluate the performance of the indexes by looking at common return measures like 

average, maximum, minimum, skewness, kurtosis, volatility, and Sharpe ratio, etc. Together with 

graphical illustrations of the returns over time are these measures used to compare the performance 

of the indexes. After this will an analysis of the robustness of the performance be conducted regarding 

factor exposure and performance in different market conditions. The methodology of this robustness 

test will be explained in more detail in the following sub-sections. 

6.4.1 Factor Characteristics 

To analyse the performance of the indexes of Swiss equities over the time period, several regressions 

are conducted to identify the source of performance and if the indexes displays any abnormal returns. 

Starting with a standard CAPM regression, following Jensen (1967) methodology. This regression can 

mathematically be written as follows:  

𝑅𝑖𝑛𝑑𝑒𝑥,𝑡 − 𝑅𝑟𝑓,𝑡 = 𝛼𝑖𝑛𝑑𝑒𝑥 + 𝛽𝑖𝑛𝑑𝑒𝑥(𝑅𝑚𝑘𝑡,𝑡 − 𝑅𝑟𝑓,𝑡) + 𝜖𝑖𝑛𝑑𝑒𝑥,𝑡 
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Where 𝑅𝑖𝑛𝑑𝑒𝑥 is the monthly return of the given index, 𝑅𝑟𝑓 is the 3-month Swiss franc LIBOR interest 

rate and 𝑅𝑚𝑘𝑡 is the monthly return of the cap-weighted Reference index. These regressions result in 

a Jensen’s alpha (𝛼𝑖𝑛𝑑𝑒𝑥) for each of the indexes, which is a measure of the excess return that is 

unexplained by the excess return of the Reference index. 

To analyse the factor exposure of the fundamental indexing, the analysis will evaluate the factor 

exposure through Fama-French 3-factor model for the whole time period, together with a comparison 

with the SPI Value Premium Index as this is a indexing strategy which explicitly target value exposure. 

The SMB- and HML factors are constructed using the methodology of Fama and French (1993). Firstly, 

the stocks are split into two groups small (S) and big (B), based on whether the stock market value is 

below or above the median market value of all the stocks listed at each period. Similarly, the stocks 

split into three groups based on the value of the stocks book-to-market value, where it is split between 

the top 30% (H), middle 40% (M) and the bottom 30% (L) of the ranked values. Secondly, six portfolios 

are formed based on the intersection of the two size and three book-to-market value groups and 

weighted based on their market capitalization. Lastly, these are used to construct the small-minus-big 

(SMB) and the high-minus-low (HML) portfolio through the following formulas:  

𝑆𝑀𝐵 = (𝑆 𝐿⁄ + 𝑆 𝑀⁄ + 𝑆 𝐻⁄ ) 3⁄  − (𝐵 𝐿⁄ + 𝐵 𝑀⁄ + 𝐵 𝑆⁄ ) 3⁄  

𝐻𝑀𝐿 = (𝑆 𝐻⁄ + 𝐵 𝐻⁄ ) 2⁄  − (𝑆 𝐿⁄ + 𝐵 𝐿⁄ ) 2⁄  

The SMB portfolio is meant to mimic the risk factor related to size, while the HML portfolio is meant 

to mimic the risk factor related to value. Having these portfolios, enables a regression to find the 

portfolios exposure to the market beta, size factor and value factor. These portfolios are then used to 

regress the returns of the indexes, which can be mathematically expressed as follows:  

𝑅𝑖𝑛𝑑𝑒𝑥,𝑡 − 𝑅𝑟𝑓,𝑡 = 𝛼𝑖𝑛𝑑𝑒𝑥 + 𝛽𝑖𝑛𝑑𝑒𝑥(𝑅𝑚𝑘𝑡,𝑡 − 𝑅𝑟𝑓,𝑡) + 𝑠𝑖𝑛𝑑𝑒𝑥𝑆𝑀𝐵𝑡 + ℎ𝑖𝑛𝑑𝑒𝑥𝐻𝑀𝐿𝑡 + 𝜖𝑖𝑛𝑑𝑒𝑥,𝑡 

Where the SMB and HML are designed to capture the excess return of respectively, the small stocks 

over large stocks, and the value-stocks over growth-stocks, which both are common non-market 

factors. By regressing the index returns on the portfolio on the CAPM and the 3-factor-model results 

in respectively one and three coefficients representing the indexes exposure to the market, size, and 

value factors, alongside the coefficient of determination R2. 
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6.4.2 Performance in Different Market Conditions 

The performance has been tested for robustness across different market conditions. This includes 

analysis of the performance across expanding and contracting phases of the business cycle, rising- and 

falling interest rate regimes and across bull- and bear markets. This robustness analysis is done to 

check whether the performance of the indexes is driven by exposure to macroeconomic condition 

which are not captured by the CAPM or Fama-French 3-factor model.  

6.5 SENSITIVITY ANALYSIS 

To conclude the analysis two sensitivity analysis will be conducted to check whether the results is a 

consequence of the selection of the trailing averages used in calculating the weights of fundamental 

indexes, or whether splitting the index into mid- and large-cap stocks will affect the relative 

performance between the Composite and the Reference index. This study is limited to these two 

sensitivity analysis on the performance of the fundamental indexing strategy, even though other 

aspect of the composition of the index could be addressed such as if the equally weighting of the four 

metrics or if these four metrics values are the optimal construction of the Composite index.  

6.5.1 Different Trailing Averages 

The trailing averages of the fundamental value is used to reduce the impact of the periodicity of the 

cashflow, revenue and dividend and thus reduce the overall turnover rate of the Composite index. 

However, are the reasoning of why exactly five-years rather vague in existing theory and whether this 

is an optimal reflection of economic size could be discussed. By reducing the number of years to trail 

over will more of the periodicity and growth aspect of the underlying stock performance be captured. 

By example will major changes in in such as the company’s revenue more quickly be adjusted for in 

the weighting scheme. Thus, are a sensitivity analysis of the impact of changing the number of trailing 

years of the accounting metric values conducted. The sensitivity is evaluated by changing the number 

of years to trail over to five, four, three, two and one for all fundamental indicators simultaneously 

including book value in order to check if our results are sensitive to the selection of the number of 

trailing years. It chosen not to be included longer periods of trailing averages such has 6- or 7-years 

because already the use of five-year trailing average seems to be a rather remove most of the 

periodicity, and because of by increasing the years the probability of differences in accounting 

standards affecting the more periods in the weighting scheme would also increase. 
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6.5.2  Mid-Cap and Large-Cap Indexes 

Because of the high concentration in few single large-cap stocks are a sensitivity analysis based on 

splitting the index into large-cap and mid-cap stock conducted. The large-cap indexes are chosen to be 

based on the 20 stocks with the largest market capitalization each year, while the mid-cap indexes are 

the following 80 stocks according to market capitalization. This specific split is selected as this 

corresponds to the split chosen in the SPI Family of the SIX Swiss Exchange for the SPI Large and SPI 

Mid indexes. The purpose of this sensitivity analysis is to check if any difference in performance 

between the fundamentally weighted index and the cap-weighted Reference index can be identified 

when excluding the dominating large-cap stocks in the initial all-cap index of which in the Swiss equity 

market. By introducing this split, the two indexes consist of stocks of more comparable size.  
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7 ANALYSIS 

This analysis will start by understanding the building blocks of the Composite index. First, the weights 

and sector concentration of each of the fundamental indexes that constitutes the Composite index will 

be evaluated to enable an understanding of the weighting in the Composite index, and a well justified 

comparison to the cap-weighted Reference index regarding the effect on the stock- and sector 

concentration of the two weighting schemes. Next follows an analysis of return and performance 

characteristics of the different indexes. Monthly return data is used, cumulative performance and risks 

are analysed with analysis of risk metrics like maximum drawdown. Lastly, liquidity issues are 

addressed. 

This is followed by a robustness analysis of the performance of how macroeconomic factors might 

affect the performance of the indexes. This is done through regressions on the CAPM and Fama-French 

3-factor model, to analyse how exposed the indexes are to the market-, value- and size-factors which 

are commonly known to provide premium. Furthermore, an analysis of the performance in different 

underlying states of the economy is done to evaluate how sensitive the index performance is to 

different phases of business cycle, interest rate regimes and bull- and bear markets.  

The analysis concludes with two sensitivity analysis. First, is the performance of the Composite index 

relative to the choice of number of trailing averages of the metric values used in the construction of 

the index done. Second, is a split into a large- and mid-cap indexes with the aim to remove the high 

concentration of the all-cap index to evaluate how this affect the relative performance. 

7.1 WEIGHTS CHARACTERISTICS 

7.1.1 The Fundamental Indexes 

The weight distribution of individual stocks and the sector allocation over the time period, in each of 

individual fundamental indexes, is illustrated in the first column of Figure 7.1. Every stock listed at the 

SPI at a given year is assigned a weight if the metric value is positive. The x-axis represents the year 

the weights are implemented and corresponds to a fundamental metric value in the previous year, i.e. 

one-year lag, i.e. the weights implemented in 2018 are based upon the metric values of 2016. The y-

axis represents the weight percentage attributed to each stock or sector. The stock weights are based 

on the relative contribution given the fundamental metric value, as described in the methodology 
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section of this paper. In the second column, the sector allocation of the indexes is displayed. The sector 

allocation is based on the Industry Classification Benchmark (ICB) system, which is a global standard 

for the classification and comparison of companies by eleven sectors. The sector allocation is the sum 

of the weights of each stock within the sector. 
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Figure 7.1 Left column: Sector weights over time. Right column: Stock weights distribution over time. 

An index that have a few stocks which are assigned large weights is a sign of a highly concentrated 

index and low diversification. Consequently, the remaining stocks will be assigned small weights and 

the index performance will be highly reliant on the performance of the heavily weighted stocks. This 

is a concerning issue in the Swiss market as few stocks have a particular strong position; Novartis and 

Roche Holding in the health care sector, Credit Suisse, UBS and Zurich Insurance Group in the financial 

sector, and Nestlé which essentially constitute the whole consumer staples sector. This high 

concentration is reflected in the stock weights distribution displayed in Figure 7.1, most stock weights 

are very close to zero, while some stocks weights are between 10-20 percent. This issue is particularly 

concerning in the first years in the cash flow index where one stock is clearly dominant.  

For the book value index all stock weights are below 20%, but there are a few dominating stocks in 

the 10-20% range, and a few dominating sectors, namely financials, health care and consumer staples. 

Credit Suisse had a stable weight around 10 percent over the time period. UBS had a 5 to 12 percent 

weight until it was delisted in 2015. Zurich Insurance Group dominated with a 20 percent weight until 

the 2002 dot-com bubble, since then the stock has had a small weight. Novartis has been a large weight 

in the entire time period, peaked at 20 percent and has never been below 12 percent, Novartis is the 
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driver of the large increase in the health care sector’s importance since 2003. Nestlé has had a weight 

of about 10 percent since 2010 and is the primary driver of the consumer staples sector. The sector 

allocation is somewhat more volatilie for the book value index than the other indexes as it’s based on 

one year book value rather than a five year trailing average. 

The weights in the cash flow index in the five consecutive years from 1998 thorugh 2002 is higly 

domimnated by the Swiss Life Holding stock, whos weight were between 48 and 36 percent for these 

years. However, the weight have been moderate and decreasing since. This also explains the great 

weight concentrated in the financial sector these first years. The Credit Suiss stock is another stock in 

the financial sector that has recived large weights during the period, and in 2002 to 2003 they received 

weights of 17 and 22 percent respectively. These are the sole two stocks that have been received such 

high weight in the index in the time period considered. Furthermore do one see an increase in the 

health care and the consumer staples  sectors, as a consequence of an increased of the cash flows of 

Novartis and Nestle, at the same time as the weight increased for these stocks in the book value index. 

The revenue and dividends indexes are more diversified and more stable both in terms of stock and 

sector allcation than the book value and cash flow indexes. No stocks have weight above 20%. 

Especially has the health care and the consumer stables sectors had more stable and greater weights 

also in the earlier years. Furthermore has the industrials sector a stable weight around 15% in the 

revenue index throughout the period, which is greater than the book value-, cash flow and dividend 

indexes. 

The employees index shows stable weights across time for companies and sectors. Similary to book 

value the index is based on last year numbers, not the average of the previous five years, though 

weights are more stable for the employee index. Two companies are dominating in, Nestlé whos 

weight never falls below 12 percent, and ABB who started out with a weight of 12 percent when it was 

listed in 1999 but has gradually decreased. The labour intensive industrials sector has a large weight in 

the employees index. 
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7.1.2 The Composite- and Reference Indexes 

 

Figure 7.2 Right column: Mean, min and max stock weights while listed over time. Left column: Sector weights over time as 
of initiation at each rebalancing date. 

The right most tables in Figure 7.2 displays the 10 most heavily weighted stocks over time, ranked 

according to average weight over time for both indexes, accompanied with its maximum and minimum 

weight in the index. From this figure it’s evident that both indexing strategies is heavily concentrated 

in the same stocks, causing the average stocks weight to decrease to about 1-2 percent already among 

the top 10 weighted stocks for both the indexes. The weights in the Composite is more balanced and 

less volatile than the individual fundamental indexes, and the sector allocation is smoother over time 

than the Reference index. The average weight of the largest stocks in the Composite is around ten 

percent and no stock are assigned a weight above 20% at any time. In the Reference index however 
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are each of the three largest stocks on average assigned almost 20 percent of the weights, and Roche 

account at one point almost 40 percent of the index. 

The financial sector is dominant in the Composite index and has a meaningful smaller weight in the 

Reference index. The Swiss Life Holding stock is the stock with the greatest weight dispersion in the 

two weighting schemes, in the Composite index it is assigned 12 – 17 percent higher weight than in 

the Reference index in the years 1998 – 2002. However, since 2003 its weight in the Composite index 

has been reduced to around three percent which is closer to the Reference index. All stocks in the 

financial sector have on average received a greater weight in the Composite index than the Reference. 

The Credit Suisse stock with weights up to 16 percent, the Zurich Insurance Group with a weight of 

about 10 percent since 2003 and the UBS R stock, with a weight of about 10 percent from 2002 through 

2013, in the Composite index.  

The industrials sector has a meaningfully larger weight in the Composite index than the Reference 

index, especially until 2003, because the cash flow and book value sub-indexes have attributed more 

weight to the industrial stocks as due to stable cash flow and tangible assets. In both indexes the same 

industrials companies are represented over time and no single industrial stock has received more than 

6 percent weight in any year. 

The health care sector has a larger weight in the Reference index than in the Composite index. This 

sector is dominated by two companies, Novartis and Roche Holding. Novartis had an average weight 

of 19 percent, while the two Roche Holding stocks collectively had an average weight of 16 percent. 

The cap-weights have been consequently higher than in the Composite index, with its minimum cap-

weight on the same level as the average fundamental weight. 

The consumer staples sector is predominantly made up of Nestlé. Nestlé is large, stable, and mature 

value-company with a cap-weight of 15 - 24 percent over time. Its weight has consistently been higher 

in the Composite than the Reference due to its value tilt.  

7.1.3 Index Concentration 

The weights indicated that the indexes are highly concentrated in few single stocks, thus the relative 

investment capacity (CAP) ratio and the concentration ratio are listed in Figure 7.3 and are used to 

evaluate the index concentration. The CAP ratio equals the sum of the total market capitalization of 

each index divided by the sum of the total market capitalization of the Reference index. The top 10, 
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top 5 and top 3 concentration ratios are also given, this reflect how much of the total market 

capitalization is concentrated in the largest stock. 

 

Figure 7.3 Concentration measures. Relative investment capacity (CAP ratio) and the concentration ratios of top 3, 5 and 10 
stocks. Time period 1998-2019 

The CAP ratios of all the fundamental sub-indexes (book value, cash flow, etc.) as well as the Composite 

index are less than one, i.e. these indexes are more diversified than the Reference index. The 

concentration ratios are extremely high for all the indexes. With exception of the equally weighted 

index, are over 70 percent of the total market capitalization concentrated in the top three stocks, and 

over 90 percent of the total market capitalization concentrated in the top ten stocks, for all the indexes. 

These results confirm that all the indexes are highly concentrated in a few large-cap stocks, however 

it also supports that the Composite index is slightly less concentrated than the Reference index. 

7.2 RETURN AND PERFORMANCE CHARACTERISTICS 

The performance of the indexes is tested by calculating the monthly returns and comparing them both 

on absolute and risk-adjusted basis. Monthly total return of the individual stocks and the Swiss 

Performance Index, measured in Swiss Franc, is used. Total return consists of adjusted price return and 

the dividend pay-out which is assumed re-invested. The monthly return for the indexes equals the sum 

of the individual stock weights multiplied by its returns. 264 monthly returns over the 22-year period. 

7.2.1 Monthly Return Characteristics 

The return characteristics are displayed in Figure 7.4, with accompanying summary statistics in Figure 

7.5. The skewness and excess kurtosis are reported in annualized terms, while the remaining values 

are in monthly terms.  

Index Concentration

CAP Ratio Top 10 Top 5 Top 3

Composite 0.68 0.97 0.90 0.77

Book value 0.57 0.98 0.90 0.78

Cash flow 0.65 0.98 0.92 0.80

Revenue 0.58 0.97 0.87 0.72

Dividend 0.84 0.98 0.93 0.84

Employees 0.57 0.96 0.88 0.78

Reference 1.00 0.99 0.95 0.86

Equally weighted 0.05 0.68 0.54 0.43

Consentration Ratios
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Figure 7.4 Top left figure: The absolute monthly return. Bottom left figure: The monthly excess return of Composite index 
over Reference index. Right figure: return distribution of monthly return. Time period 1998-2019. 

 

Figure 7.5 Outlier risks: Skewness and Excess kurtosis is in annualized terms, remaining are in monthly terms.  
Time period 1998-2019.  

The monthly return series of the Composite and Reference index show they are sensitive to the same 

shocks in the market. The difference in weighting of individual stocks for the two indexes are largest 

in the years 1998-2002, this corresponds with the time period of highest excess return. Two factors 

might explain this. Firstly, there is no free-float adjustment in the weighting scheme in this time period. 

Risk Characteristics

Skewness
Excess 

Kurtosis
Mean Max Min Max Min Max Min

Composite -0.13 0.23 0.58% 19% -18% 30% -31% 69% -45%

Book value -0.19 0.16 0.56 15 -19 26 -27 56 -40

Cash flow -0.24 0.38 0.41 21 -25 39 -42 70 -59

Revenue -0.05 0.23 0.73 20 -18 32 -28 80 -41

Dividend -0.08 0.15 0.71 16 -15 25 -20 62 -34

Employees -0.09 0.21 0.78 21 -17 28 -26 80 -39

Reference -0.16 0.10 0.60 12 -15 24 -21 49 -34

SPI -0.23 0.16 0.01 12 -18 22 -25 47 -37

Equally weighted -0.19 0.19 0.73 14 -18 27 -29 68 -42

Monthly Return 3 Month Return 12 Month ReturnRisk 
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Secondly, macroeconomic factors including the burst of the dot-com bubble in 2003, the 9/11-2011 

attack and the bankruptcy of Swissair Group on October 2nd. Since 2003 the monthly return difference 

has been smaller and less volatile. After the financial crisis popped in 2007 both indexes had a long 

period of mostly negative returns, deteriorating the compounding return of the indexes. Since the end 

of the financial crisis in 2009 the returns of the two indexes have been less negative and followed each 

other closely.  

The boxplots illustrate that the Composite index has more extreme returns in both directions, causing 

the larger excess kurtosis of 0.23 versus 0.10 for the Reference index, i.e. “fat tails”. This is also 

reflected in greater maximum and smaller minimum return across one, three, and twelve months 

horizons. Characteristics of all the fundamental sub-indexes contribute to the greater excess kurtosis 

and greater outlier risks. All the indexes have a negative skewness, which are to be expected. However, 

is the skewness somewhat smaller in the Composite index than in the Reference index. The skewness 

of individual fundamental indexes differs a lot from negative five percent for the revenue index to 

negative 24 percent of the cash flow index. 

7.2.2 Performance Characteristics 

The monthly return of the indexes will now be seen more collectively rather than on a monthly basis, 

to evaluate the performance of the indexes over time. Figure 7.6 illustrates the wealth accumulation 

of the alternative indexing schemes and Figure 7.7 reports the standard portfolio performance 

measures. Assuming an initial investment of CHF 1 on 1st of January 1998 and hold until 31st of 

December 2019. 



48 

 

 

Figure 7.6 Wealth accumulation of various indexation metrics. Time period 1998-2019.  

  

 

Figure 7.7 Annualized return characteristics in annualized terms. The excess returns, tracking errors, information ratios and 
correlation are in relation to the Reference index. The t-statistics for the excess return wrt. Reference index. 

Returns of the different indexes follow each other closely and seem to be sensitive to the same events 

in the market. This is supported by the high correlation of over 0.90 to the Reference index for all 

indexes, with exception of the equally weighted index and the cash flow index which is respectively 

the best and worst performing indexes. Looking at Figure 7.6 it is clear that the wealth accumulation 

of the indexes follows the cycles of the economy, and one can also clearly identify the market crashes 

of 2001 and 2007. Otherwise the wealth accumulation follows an upward trend. The cumulative 

performance of the cash flow index is consistently worse than the other indexes throughout the 

period, which results in highest negative excess return. The equally weighted-, employees-, dividend- 

Return Characteristics 

Ending Value 

of CHF 1

Geometric 

return

Excess 

Return
t-stat Volatility Correlation

Tracking 

Error

Sharpe 

Ratio

Information 

Ratio

Composite 3.27 5.53% -0.90% 0.22 17.4% 0.94 6.4% 23.8% -4.6%

Book value 3.22 5.46 -0.98 0.40 16.4 0.93 6.3 24.8 -8.5

Cash flow 1.83 2.78 -3.65 1.04 20.4 0.88 10.4 6.8 -22.3

Revenue 4.77 7.36 0.93 0.97 17.8 0.93 7.2 33.4 20.8

Dividend 5.08 7.67 1.24 1.59 14.7 0.97 3.7 42.8 34.0

Employees 5.72 8.25 1.81 1.40 16.7 0.91 7.1 40.9 29.9

Reference 3.94 6.43 - - 13.9 1.00 - 36.3 -

SPI 3.29 5.57 -0.87 1.39 14.27 0.98 2.5 29.2 -29.8

Equally weighted 5.48 8.04 1.61 0.78 14.3 0.78 9.5 46.3 16.7

Risk Risk Adjusted ReturnReturn
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and revenue indexes consistently outperform the Reference throughout the period but are more also 

sensitive to market shocks. 

During the time period the geometric return has been positive and the volatility high, however the 

Sharpe ratio remains above 23 percent for all indexes with the exception of the cash flow index, which 

shows that these strategies has overall delivered a good return-to-risk trade-off.  

The Reference index had a geometric return of 6.4 percent and less volatile than the other indexes. 

The SPI and the Reference index show similar return characteristics, as expected, since both are cap-

weighted indexes with only three relatively small differences. i) all stocks are weighted in the SPI, 

however stocks which have not received weight in the Composite index also excluded in the Reference 

index, ii) the Reference index has no maximum or minimum constraints on weights, and iii) different 

rebalancing dates and periods. The geometric return of the SPI is slightly lower than the Reference 

index along with a slightly higher volatility, which results in the lower Sharpe ratio for the SPI. 

The cash flow index is clearly the worst performing index. The investment would less than double, 

compared to the other indexes that have at the least tripled. The employees index performs best and 

has increased six-fold. This indicates that the performance of the Composite index would improve by 

inclusion of the employees index, as it has higher average monthly return, as well as favourable 

minimum and maximum return.  

The activeness of an index explains the sources of active performance, to evaluate the activeness the 

measures tracking error and information ratio can be used. The tracking error measures the standard 

deviation of the monthly return difference between an index and its Reference index. Tracking error is 

a measure of the investment’s consistency and its active risk. A low tracking error indicates a consistent 

under- or overperformance to the Reference index over time, while a high tracking error indicates that 

the index returns are more volatile over time and not as consistent. SPI has the lowest tracking error 

reflecting its close performance to the Reference index throughout the period. The tracking error of 

the Composite index and book value index are twice as high as for SPI, despite having comparable 

return over the period, this reflects a higher volatility of the relative performance. For the best and 

worst performing indexes, like the equally weighted-, cash flow-, revenue- and employees- indexes, 

has even greater tracking errors indicating inconsistency in their relative performance to the Reference 

index. The dividend index has rather low tracking error indicating more consistency in its monthly 

excess return of the Reference index.  
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The information ratio is a risk-adjusted measure excess return, calculated as excess return divided by 

the tracking error. By including the tracking error into the calculation, it attempts to identify the 

consistency of the performance. A high information ratio is better and indicates that the index achieves 

a higher active return given the risk taken, a negative information ratio is a consequence of a negative 

excess return. The results indicate that the performance of the book value- and Composite index are 

more consistent relatively to the Reference index than the other indexes. However, as the excess 

return of both the indexes are negative this in turn indicate a consistent under-performance. While it 

is important to keep in mind that neither of the indexes excess return has a significant t-statistics which 

means that neither can be said to be to have an active return statistically different from zero. 

7.2.3 Maximum Drawdown 

Maximum Drawdown is a risk measure, calculated as the peak value before the largest drop, minus 

the lowest value before new high, divided by the peak value. Figure 7.8 illustrates the maximum 

drawdown of the two indexes along with cumulative return. Maximum drawdown is on a 12-month 

rolling basis. 

 

Figure 7.8 The cumulative return on left hand side axis (LHS) and 12 month rolling maximum drawdown on right hand side 
axis (RHS). Time horizon 1988-2019. 

The Composite index had periods of outperformance relative to the Reference index till the 2003 dot-

com bubble burst, since then the cap-weighted Reference index has outperformed the fundamentally 

weighted, the gap has gradually widened since 2013. Not surprisingly, the Maximum Drawdowns 
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occurred during the dot-com bubble and then again under the financial crisis for both indexes. The 

drawdowns were in both periods larger for the Composite than the Reference index. Outside these 

distressed periods the drawdowns of the two indexes are comparable. The results indicate that the 

fundamentally weighted index is more sensitive to shocks in the market than the cap-weighted 

reference index.  

7.2.4 Index Liquidity and Transaction Costs 

The capacity of the index in terms of liquidity and related transaction costs are important aspects to 

consider when evaluating investment strategies. The stock weights in the cap-weighted index self-

adjust with changes in stock price, leading to little rebalancing, while the rebalancing of the 

fundamental indexing is more complex. Indexing strategies deviating from the capitalization weighting 

scheme will lead to more rebalancing and greater transaction costs. The study has found no significant 

excess return of the fundamental indexes versus the cap-weighted reference index. Accounting for 

turnover and transaction costs will worsen the performance. Therefore, calculation of transaction 

costs has not been conducted, but will expand of the rebalancing and turnover implications beneath.  

The rebalancing of the fundamentally weighted indexes, like any other index, is driven by sales and 

purchase of stocks to reach the desired weights. The fundamentally weighted indexes purchase/sell 

stocks if the market value of the company has decreased/increased more than what the accounting 

metric has, similarly does it purchase/sell stocks if the accounting metric has increased/decreased 

more than what the market value has. In essence does this mean that the fundamental index purchase 

stocks as they go toward value characteristics and sell stocks as they go towards growth characteristics. 

To provide an example, for value stocks, the fundamental index will purchase stocks when the 

book/price ratio increases which is sign of increasing value and sell stocks when the ratio decreases. In 

difference, does the cap-weighted index self-adjust with price changes. 

The turnover of the fundamentally weighted indexes reflects the stickiness of the underlying 

accounting metric values relative to the market value, the reason for this is two folded; Fundamentals 

that correlate the least with stock prices will result in indexes with higher turnovers as companies will 

be added, removed and reweighted more often. While fundamentals that display a higher persistence 

from year to year relative to market prices, will result in indexes characterised by lower turnovers. The 

rebalancing dynamics of very uncorrelated accounting measure with the price can be exemplified as 

follows; If a company fundamental value measured by the accounting metrics show little movement 

while the price of the stock increases greatly from one period to the other, the fundamental index will 
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keep the weight as it is, as the stocks goes toward being a growth-stock. While if the company 

fundamental value increases while the price remains the same, the fundamental index will buy shares 

of this stock to increase its weighting, as it becomes relatively cheap. Thus, will it an accounting 

measure very uncorrelated to the price lead to much rebalancing. However, if price and accounting 

measures are perfectly correlated the rebalancing dynamics the same that of the cap-weighted index. 

What can be concluded from this is that even though the fundamental weighting index causes more 

rebalancing, it will buy cheap stocks and sell expensive stocks relative to their fundamental value as 

measured by the accounting metrics. 

7.3 ROBUSTNESS OF PERFORMANCE 

The fundamentally weighted Composite index and the cap-weighted Reference index are highly 

concentrated in a few, and the same stocks, the sector weights differ somewhat. The indexes have 

similar return characteristics, but the Composite index having a slightly negative excess return, 

however the negative excess return has a non-significant t-statistic. The Composite index has more 

volatile return, lower risk-adjusted return, and larger maximum drawdown than the Reference index, 

causing a high tracking error. 

The Composite index is a combination of the book value-, cash flow-, revenue- and dividend indexes, 

the two first have negative excess return while the latter two have positive excess return versus the 

Reference Index. The dividend- and employees indexes have statistically significant excess return at a 

10% level while the three other sub-indexes don’t show statistically significant return. One implication 

of this is that an inclusion of the employees metric in the construction of the Composite index would 

in fact improve its performance. 

No clear evidence of outperformance of either the cap-weighted or the fundamentally weighted 

indexing scheme has been found. The following sections will examine whether any underlying 

macroeconomic factors can explain the results. First the factor exposure of the indexes will be 

examined, both size and value will be evaluated, including a comparison to the SPI Value Premium 

Index. Secondly the returns during different market conditions will be evaluated, more specifically 

during bull and bear markets, contracting and expanding phases of the business cycle, and during rising 

and falling interest rate regimes. 
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7.3.1 Factor Exposures of the Indexes 

In the following section the main conclusions that can be drawn from the results from the CAPM and 

Fama-French 3-factor model will be discussed. This is done to get an understanding of what drive the 

performance of the indexes and check for abnormal return. The strongest critique of the fundamental 

weighting as an investment strategy is its exposure to the Fama-French factors, especially the value 

factor, making the 3-factor regression especially interesting in this study. 

      

Figure 7.9 The table present the regression results from the CAPM regression of the monthly returns of the indexes, using the 
Reference index as a benchmark. The regression R-squared are adjusted for the degrees of freedom. The *, ** and *** 

symbols indications of statistical significance at respectively 10%, 5% and 1% levels. 

In the classical CAPM beta of the indexes are close to one and all are significant. The equally weighted 

index is the only index with a beta less than one, indicating that the index is less exposed to the market 

swings, its accompaning R-squared adjusted of 0.65 indicates that historical returns is not well 

explained by this single factor regression. For the fundamental indexes the beta coefficients are above 

one and a higher R-squared adjusted, implying higher exposure to market swings than the cap-

weighted Reference index and that return performance are well described by the market dynamics. 

This is supported by alphas very close to zero and none significantly different from zero. Furthermore, 

its also clear that the performance of the SPI are very close to the Reference index, as the CAPM 

regression with an alpha of zero and a beta of approximately one has a very high explanatory level. In 

conclusion, the CAPM regression show that neither of the indexes have an abnormal return over the 

cap-weighted Reference index when accounting for the market risk.  

alpha beta R2 

Composite 0.000 1.15 *** 0.89

Book value 0.000 1.09 *** 0.88

Cash flow -0.002 1.26 *** 0.79

Revenue 0.001 1.17 *** 0.87

Dividend 0.001 1.02 *** 0.94

Employees 0.002 1.09 *** 0.83

Reference 0.000 1.00 *** 1.00

SPI -0.001 1.01 *** 0.97

Equally weighted 0.001 0.84 *** 0.65

Regression on CAPM
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Figure 7.10 CAPM and Fama-French 3-factor regression Estimates of the monthly returns of the indexes using the Reference 
index as benchmark. The R-squared are adjusted for the degrees of freedom. The *, ** and *** symbols indications of 

statistically significant p-values at respectively 10%, 5% and 1% levels. 

The Fama-French 3-factor estimates are presented in Figure 7.10. The alpha estimates are all close to 

zero, and it is solely alpha estimate of the dividend index which is statistically significant at a 10% level. 

The beta is again significant for all the indexes and are now all above one. The loadings of the size 

(SMB) and value factors (HML) are positive and highly significant for all indexes, with the exception of 

SPI where the exposure is very close to the Reference index. The exposure to the value premium is 

0.17 for the dividend index, while the exposure of the remaining indexes ranges between 0.30 to 0.39. 

This indicates that the returns of the fundamental indexes are to a large extent driven by value stocks 

with high book values relative to their market values. The exposure for most of the indexes to the size 

factor (SMB) are considerably lower than the value exposure, aside from the equally weighted index 

who is by definition biased toward small-cap compared to the cap-weighted index. The employees 

index has a slightly higher exposure toward small-cap than value stocks.  

The R-squared adjusted is large in both the models showing that each of the models do a good job in 

explaining the variation of the excess return. The R-squared adjusted is greater in the Fama-French 3-

factor model compared to the CAPM indicating that has a better explanatory power. This means that 

inclusion of the size and value factors brings extra explanatory value to the regression, and thus do 

these factor exposures contribute to explain the return of the indexes. In conclusion, it can be 

interpreted from the factor exposure results of the Composite index, that the fundamental indexing 

strategy indeed is tilted toward value stocks as well as small-cap stocks. However, neither of the 

models are the found any significant excess return of the Composite index, which is aligned with 

previous studies. 

alpha beta smb hml R2 

Composite 0.000 1.19 *** 0.18 *** 0.31 *** 0.93

Book value 0.000 1.11 *** 0.11 *** 0.30 *** 0.91

Cash flow -0.002 1.29 *** 0.18 *** 0.33 *** 0.82

Revenue 0.001 1.22 *** 0.25 *** 0.37 *** 0.92

Dividend 0.001 * 1.04 *** 0.09 *** 0.17 *** 0.96

Employees 0.001 1.17 *** 0.34 *** 0.30 *** 0.88

Reference 0.000 1.00 *** 0.00 0.00 1.00

SPI -0.001 1.02 *** 0.02 -0.01 0.97

Equally weighted 0.000 1.00 *** 0.73 *** 0.39 *** 0.90

Regression on Fama-French 3-Factor model
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7.3.2 Comparison with Value Strategy 

The following section is dedicated to a comparison with the SPI Total Value Premium Index, which is 

an index which explicitly target value stocks. This is done to get a better understanding of the 

magnitude of the value exposure of the fundamentally weighted index compared to an index actively 

targeting value exposure. However, was the SPI Value Premium Strategy first introduced by the SIX 

Swiss Exchange the 31st of December 2003, limiting the starting point of this analysis to the starting 

point of 1st of January 2004. The results of this analysis are presenting in the following figures.  

 

Figure 7.11 Return characteristics in annualized terms. The excess returns, tracking errors, information ratios and correlation 
are wrt. the Reference index. The t-statistics is for the excess return wrt. Reference index. The outlier risks:  skewness and 

excess kurtosis in annualized terms, while the remaining values are in monthly terms. 

 

Figure 7.12 CAPM and Fama-French 3-factor regression Estimates of the monthly returns of the indexes using the Reference 
index as benchmark. The R-squared are adjusted for the degrees of freedom. The *, ** and *** symbols indications of 

statistically significant p-values at respectively 10%, 5% and 1% levels. 

Return Characteristics 

Ending Value 

of CHF 1

Geometric 

return

Excess 

Return
t-stat Volatility Correlation

Tracking 

Error

Sharpe 

Ratio

Information 

Ratio

Composite 3.18 7.49% -0.46% 0.29 13.7% 0.96 3.8% 44.4% -6.2%

Reference 3.40 7.95 - - 12.2 1.00 - 53.7 -

SPI 3.24 7.63 -0.32 1.22 12.2 1.00 1.2 51.2 -26.0

Equally 3.77 8.64 0.69 0.42 13.0 0.78 8.4 55.7 9.0

SPI Value Premium 4.25 9.46 1.52 1.09 14.8 0.86 7.5 54.6 23.2

Risk Characteristics

Skewness
Excess 

Kurtosis
Mean Max Min Max Min Max Min

Composite -0.03 0.11 0.7% 17% -11% 28% -23% 58% -39%

Reference -0.13 0.04 0.70 10 -10 17 -21 49 -34

SPI -0.16 0.04 0.68 10 -10 17 -21 47 -36

Equally -0.24 0.27 0.76 14 -18 27 -29 59 -42

SPI Value Premium 0.04 0.36 0.85 24 -15 38 -21 79 -37

Monthly Return 3 Month Return 12 Month Return

Return Risk Risk Adjusted Return

Risk 

alpha beta R2 alpha beta smb hml R2 

Composite 0.000 1.07 *** 0.94 0.000 1.09 *** 0.10 *** 0.28 *** 0.97

Reference 0.000 1.00 *** 1.00 0.000 1.00 *** 0.00 0.00 1.00

SPI 0.000 0.99 *** 0.99 0.000 1.00 *** 0.05 *** 0.02 * 0.99

SPI Value Premium 0.001 1.04 *** 0.77 0.001 1.10 *** 0.35 *** 0.49 *** 0.88

Equally weighted 0.001 0.85 *** 0.65 -0.001 1.03 *** 0.77 *** 0.32 *** 0.93

Regressions
CAPM Fama French 3-Factor model
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Figure 7.13 Wealth accumulation of various indexation metrics. Time period 2004-2019. 

The SPI Value Premium Index has outperformed the fundamentally weighted Composite index and the 

cap-weighted Reference index as reflected in the larger geometric return, while also having a positive 

skewness of its return and greater excess kurtosis than the other indexes. The excess return is 

statistically significant on a 10% significance level. However, this can be explained by the market alone 

or from its exposure to the Fama-French factors. While the SPI Value Premium Index were close to that 

of the fundamentally weighted Composite index and the cap-weighted reference from the recovery of 

the dot-com crisis staring in 2004 through the financial crisis ending in 2009, since this has the index 

been outperforming. The correlation of the SPI Value Premium Index is greater than for that of the 

equally weighted index while displaying similar tracking errors. From the Fama-French 3-factor 

regression it is again clear that the Composite index indeed has both size and value exposure, however 

it can also be seen that these exposures are considerably greater for the SPI Value Premium index.  
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7.3.3 Different Phases of the Business Cycles 

Figure 7.14 present the performance of the indexes in expanding and contracting phases of the 

business cycles. Business cycles are defined as Alain Galli did in collaboration with the Swiss National 

Bank in 2017, using a large-scale mixed-frequency dynamic model. In the time period 1998-2019 are 

164 months defined as expanding and 100 months defined as contracting, in the business cycle. 

 

Figure 7.14 Performance of the different indexes (annualized) during expanding and contracting phases of the business 
cycles, as defined by the Swiss National Bank. Time period 1998-2019 

All indexes display negative returns and high volatility during contracting business cycles, and large 

positive return with lower volatility during expanding business cycles. The performance of the 

Composite index is severely worse than the Reference index in contracting business cycles, caused by 

a highly negative and volatile geometric return. In expanding business cycles are the volatility of the 

returns in general low, causing extremely high Sharpe ratios of above one for all the indexes. The risk-

adjusted return is however slightly lower in the Composite index than the Reference index. 

7.3.4 Bull and Bear Markets 

Figure 7.15 reports the performance of the indexes in rising (bull) and falling (bear) markets. A bull 

market has been defined as a prolonged period of monthly returns of the SPI resulting in a gain of over 

20 percent from the previous low, similarly a bear market is defined as a loss of 20 percent from the 

previous peak. Under this definition it is 212 months in this study which falls under bullish market 

conditions and 52 months which is bearish. Bullish market conditions are typically characterised by 

high returns and low volatilities, while bearish market conditions are characterised by extremely low 

return and high volatilities. Based on the result displayed in Figure 7.15 these characteristics seems to 

Return characteristics in Business Cycles

Geometric 

Return
Volatility

Sharpe 

Ratio

Geometric 

Return
Volatility

Sharpe 

Ratio

Composite 14.64% 11.53% 1.20 -7.87% 23.73% -0.36

Book value 14.34 11.70 1.16 -7.64 21.59 -0.38

Cash flow 14.44 12.89 1.06 -13.83 28.19 -0.51

Revenue 15.93 11.98 1.27 -5.34 24.34 -0.24

Dividend 14.35 10.54 1.29 -2.45 19.42 -0.16

Employees 17.87 11.41 1.50 -5.87 22.51 -0.29

Reference 13.19 10.22 1.22 -3.78 18.12 -0.24

SPI 13.45 10.27 1.24 -6.19 18.73 -0.36

Equally weighted 19.13 10.34 1.78 -7.96 18.41 -0.47

Expanding Contracting
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hold true in the Swiss equity market. In bear markets are the returns more negative as well as the 

volatility higher in the Composite than the Reference index, while in bull markets are the risk-adjusted 

return close between the two indexes as a consequence of higher return and volatility in the Composite 

index. 

 

Figure 7.15 Performance of the different indexes (annualized) during bull and bear markets. Time period 1998-2019 

7.3.5 Rising and Falling Interest Rates Regimes  

Figure 7.16 present the performance in rising and falling interest rate regimes. A rising interest rate 

regime is defined as periods of which the 3-month CHF LIBOR interest rate results in a gain of over 2 

percent from the previous low, while a falling interest regime is defined as periods of which results in 

a loss of 2 percent from previous high. Under this definition 148 months has rising interest rate regime, 

and 116 has falling interest rate regime, in the period 1998-2019. The performance of the indexes 

through rising interest rate regimes has lower risk adjusted returns than in either expanding business 

cycles or bull markets. While in falling interest rate regimes the return of the indexes greater than in 

the contracting business cycles or in the bear markets, it is even positive for some of the indexes. The 

difference in performance between the rising- and falling interest rates are much smaller than in the 

two previous scenarios, indicating that the performance of the indexes is less sensitive to the interest 

rate regime. 

Return characteristics in Bull and Bear Markets

Geometric 

Return
Volatility

Sharpe 

Ratio

Geometric 

Return
Volatility

Sharpe 

Ratio

Composite 17.27% 13.89% 1.22 -31.35% 24.12% -1.40

Book value 16.31 13.55 1.18 -29.26 21.58 -1.47

Cash flow 17.39 15.12 1.13 -40.21 30.37 -1.40

Revenue 18.34 14.84 1.22 -27.82 24.05 -1.26

Dividend 16.63 12.49 1.31 -22.27 18.91 -1.31

Employees 18.91 13.53 1.38 -26.20 23.31 -1.23

Reference 15.09 11.92 1.24 -22.62 17.44 -1.44

SPI 14.90 12.02 1.22 -25.26 18.27 -1.52

Equally weighted 18.32 12.01 1.50 -25.42 18.09 -1.54

Bull Markets Bear Markets
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Figure 7.16  Performance of the different indexes (annualized) during rising and falling interest rate regimes. 
 Time period 1998-2019 

7.4 SENSITIVITY ANALYSIS 

The previous section showed that much of the return of the fundamental indexes can be attributed to 

the market, as well as the value and size premium. However, not surprisingly, the value and small size 

exposure for the Composite is of a smaller magnitude than what was found for the SPI Value Premium 

strategy. Furthermore, does the exposures vary between the two periods, 1998-2019 and 2004-2019, 

evaluated, even though this is not conclusive evidence of such is it consistent with previous literature. 

The analysis found the fundamental indexing strategy to be more sensitive to underlying market 

conditions, showing consistently lower risk-adjusted in both favourable and unfavourable market 

conditions. 

Next, the sensitivity analysis of the performance of the fundamentally weighted Composite index and 

the capitalization weighted Reference index are evaluated to a couple of metrics. First, the sensitivity 

to the number of years used to calculate the weight of the fundamental indexes. Secondly, sensitivity 

to the size of the companies. This part of the analysis will mainly focus on the differences of the 

Composite and the Reference indexes, while less emphasis is put on the individual fundamental 

indexes. 

7.4.1 Sensitivity in Different Trailing Averages 

Sensitivity to the number of years used in the moving average to calculate the weights of the 

fundamental indexes and the Composite index has been tested. Base case was five-year trailing 

Geometric 

Return
Volatility

Sharpe 

Ratio

Geometric 

Return
Volatility

Sharpe 

Ratio

Composite 14.42% 16.21% 0.85 -0.95% 18.10% -0.09

Book value 14.30 13.96 0.98 -0.99 17.89 -0.10

Cash flow 13.36 18.47 0.69 -4.82 21.54 -0.26

Revenue 15.62 16.89 0.89 1.30 18.46 0.03

Dividend 14.24 13.95 0.97 2.79 15.12 0.14

Employees 18.94 15.94 1.15 0.54 17.08 -0.01

Reference 12.64 12.74 0.94 1.81 14.64 0.07

SPI 12.92 12.67 0.97 0.14 15.28 -0.04

Equally weighted 14.60 12.70 1.10 3.16 15.44 0.16

Rising Rates Falling Rates

Return characteristics in Different Interest Rate Regimes



60 

 

average of the revenue, cash flow and dividend metrics, most recent years of book value and 

employees metrics. The impact on the performance is expected to be minimal, unless this cause large 

shifts in the weighting of the most heavily weighted stocks. Would expect a reduction of number of 

years to cause more volatile weightings from period to period, and thus increase the turnover. The 

sensitivity analysis has been conducted by simultaneously changing the number of years for all the 

metrics, have tested one, two, three and four years versus the initial five years. No significant 

differences or patterns that would indicate any improved or worsened performance of either of the 

fundamental indexes, the Composite index, or the cap-weighted counterparts is found. The return 

characteristics are provided in Figure 7.17.  

 

Figure 7.17 Return characteristics in annualized terms. The excess returns, tracking errors, information ratios and correlation 
are in relation to the Reference index. The t-statistics for the excess return wrt. Reference index. 

7.4.2 Sensitivity to Market Cap Size 

So far is there no sign to any significant active return of the fundamentally weighted Composite index 

to the Reference index. This could be a consequence of the high concentration in some stocks, which 

is supported by the rather well performance of the equally weighted index. A split of the index 

constituents into a large and mid-cap stocks based on the same split as the Swiss Performance Index 

Family have been conducted to further examine this. SPI define the 20 largest stocks by market 

capitalization at each year-end as large-cap with the remaining 80 stocks as mid-cap. Based on these 

two splits both a capitalization-weighted Reference index and a fundamentally weighted Composite 

Return Characteristics 

Ending Value 

of CHF 1

Geometric 

return

Excess 

Return
t-stat Volatility Correlation

Tracking 

Error

Sharpe 

Ratio

Information 

Ratio

SPI 3.29 5.57% -0.44% 0.71 14.27% 0.98 2.5% 29.2% -15.1%

Composite

Basecase 3.27 5.53 -0.90 0.22 17.38 0.94 6.4 23.8 -4.6

No trailing 3.27 5.44 -0.57 0.00 17.36 0.95 6.1 23.3 -0.1

Two year trailing 3.27 5.85 -0.33 0.14 17.08 0.95 5.7 26.1 3.0

Three year trailing 3.27 5.60 -0.61 0.06 17.15 0.95 5.9 24.5 -1.2

Four year trailing 3.27 5.51 -0.82 0.17 17.22 0.94 6.2 23.9 -3.7

Five year trailing 3.27 5.48 -0.96 0.27 17.25 0.94 6.4 23.7 -5.8

Reference

Basecase 3.94 6.43 - - 13.88 - - 36.3 -

No trailing 3.94 6.01 - - 14.03 - - 32.9 -

Two year trailing 3.94 6.18 - - 14.01 - - 34.2 -

Three year trailing 3.94 6.21 - - 13.96 - - 34.5 -

Four year trailing 3.94 6.33 - - 13.79 - - 35.8 -

Five year trailing 3.94 6.44 - - 13.88 - - 36.3 -

Return Risk Risk Adjusted Return
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index is constructed and the previous analysis is repeated. This is done such that the index constituents 

are more similar in size and thus should be less dominated by single stocks.  

 

Figure 7.18 Displays the sector allocation, over time were the rebalancing weight in percent (y-axis) for initiation of each 
year. The right-most column displays the large-cap indexes and the left-most column are the mid-cap indexes. 

The difference in sector allocation as displayed in Figure 7.18 is great between the Composite index 

and the Reference index in the initial all-cap analysis, which was mostly driven by the high 

concentration in a few stocks. By constructing the mid and large-cap indexes, the sector allocation 

between the two indexes became more similar. The large-cap indexes are highly concentrated in 

financials, health care and consumer staples sectors, much like the all-cap indexes, while the mid-cap 

indexes are heavily concentrated in the industrials sector. 
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Figure 7.19 Wealth accumulation of the all-cap, large-cap and mid-cap reference- and Composite indexes.  
Time period 1998-2019. 

Figure 7.19 plots the cumulative performance of the fundamentally weighted Composite index, the 

cap-weighted Reference index of the mid and large cap scenario, along with the all-cap scenario 

previously evaluated and the SPI. The outperformance of the mid-cap indexes is evident for most of 

the period, it is more volatile than the corresponding large and all-cap indexes. The performance of 

the two mid-cap indexes is similar over time, and there are longer periods of which the Composite 

index performance is better than its cap-weighted counterpart. 
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Figure 7.20 Return characteristics reported in annualized terms. The excess returns, tracking errors, information ratios and 
correlation are in relation to the Reference index. The t-statistics for the excess return wrt. Reference index. 

The return characteristics are displayed in Figure 7.20. The split into mid- and large-cap indexes, 

displays the same tendencies between the different indexes as the initial analysis based on all the SPI 

constituents. In both the mid- and large-cap splits exceeds the geometric returns and cumulative 

return of the Reference index exceeds those of the Composite index. 

The mid-cap indexes perform consistently better than the initial all-cap indexes, except for the equally 

weighted mid-cap index, as measured by increased geometric return and Sharpe ratio. The excess 

return of the book value, cash flow, and Composite index remains negative. The excess return of the 

equally weighted index turns negative. 

Return Characteristics 

Ending Value 

of CHF 1

Geometric 

return

Excess 

Return
t-stat Volatility Correlation

Tracking 

Error

Sharpe 

Ratio

Information 

Ratio

All Cap 

Composite 3.27 5.5% -0.9% 0.22 17.4% 0.94 6.4% 23.8% -4.6%

Book value 3.22 5.5 -1.0 0.40 16.4 0.93 6.3 24.8 -8.5

Cash flow 1.83 2.8 -3.7 1.04 20.4 0.88 10.4 6.8 -22.3

Revenue 4.77 7.4 0.9 0.97 17.8 0.93 7.2 33.4 20.8

Dividend 5.08 7.7 1.2 1.59 14.7 0.97 3.7 42.8 34.0

Employees 5.72 8.2 1.8 1.40 16.7 0.91 7.1 40.9 29.9

Reference 3.94 6.4 - - 13.9 1.00 - 36.3 -

SPI 3.29 5.6 -0.9 1.39 14.3 0.98 2.5 29.2 -29.8

Equally weighted 5.48 8.0 1.6 0.78 14.3 0.78 9.5 46.3 16.7

Large Cap

Composite 2.31 3.9% -2.2% 0.67 19.3% 0.92 8.5% 12.9% -14.3%

Book value 1.72 2.5 -3.6 1.07 20.4 0.90 10.0 5.4 -22.9

Cash flow 1.01 0.0 -6.1 1.22 24.0 0.82 14.8 -5.7 -26.0

Revenue 3.33 5.6 -0.5 0.19 18.9 0.92 8.2 22.4 4.1

Dividend 4.25 6.8 0.7 1.00 15.5 0.97 4.1 34.9 21.4

Employees 3.66 6.1 0.0 0.31 17.5 0.90 7.8 26.8 6.6

Reference 3.69 6.1 - - 13.9 1.00 - 34.0 -

SPI 3.29 5.6 -0.5 0.67 14.3 0.98 3.2 29.2 -14.4

Equally weighted 3.36 5.7 -0.5 0.13 17.8 0.90 8.1 23.9 2.8

Mid Cap

Composite 5.87 8.4% -0.4% 0.76 16.6% 0.97 4.9% 42.0% -16.3%

Book value 4.83 7.4 -1.3 1.31 16.1 0.95 6.4 37.4 -27.9

Cash flow 5.14 7.7 -1.0 0.87 17.4 0.93 6.8 36.5 -18.7

Revenue 7.87 9.8 1.1 0.57 17.1 0.97 5.2 49.3 12.1

Dividend 7.81 9.8 1.1 0.23 15.3 0.96 5.9 55.0 4.9

Employees 8.59 10.3 1.5 1.13 18.2 0.96 5.0 48.8 24.1

Reference 6.32 8.7 - - 19.1 1.00 - 38.4 -

SPI 3.29 0.1 -3.2 1.69 14.3 0.84 10.5 29.2 -36.2

Equally weighted 5.10 7.7 -1.1 1.11 13.1 0.93 8.3 48.1 -23.6

Return Risk Risk Adjusted Return
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The large-cap indexes perform worse than the initial all-cap indexes. The return of the large-cap 

Reference index decreased somewhat compared to the initial all-cap but similar volatility. The 

decrease in return of the Composite index was more profound together with an increased volatility 

resulting in a risk-adjusted return of only half of the initial all-cap Composite index. This can be 

explained by greater weight attributed to Nestlé, Roche, and Novartis in the cap-weighted scheme, 

while the financial sector is more important in the fundamentally weighted scheme. 

 

Figure 7.21 CAPM and Fama-French 3-factor regression Estimates. The R-squared are adjusted for the degrees of freedom. 
The *, ** and *** symbols indications of statistically significant p-values at respectively 10%, 5% and 1% levels. 

All-Cap

alpha beta R2 alpha beta smb hml R2 

Composite 0.000 1.15 *** 0.89 0.000 1.19 *** 0.18 *** 0.31 *** 0.93

Book value 0.000 1.09 *** 0.88 0.000 1.11 *** 0.11 *** 0.30 *** 0.91

Cash flow -0.002 1.26 *** 0.79 -0.002 1.29 *** 0.18 *** 0.33 *** 0.82

Revenue 0.001 1.17 *** 0.87 0.001 1.22 *** 0.25 *** 0.37 *** 0.92

Dividend 0.001 1.02 *** 0.94 0.001 * 1.04 *** 0.09 *** 0.17 *** 0.96

Employees 0.002 1.09 *** 0.83 0.001 1.17 *** 0.34 *** 0.30 *** 0.88

Reference 0.000 1.00 *** 1.00 0.000 1.00 *** 0.00 0.00 1.00

SPI -0.001 1.01 *** 0.97 -0.001 1.02 *** 0.02 -0.01 0.97

Equally weighted 0.001 0.84 *** 0.65 0.000 1.00 *** 0.73 *** 0.39 *** 0.90

Large-Cap

alpha beta R
2 alpha beta smb hml R

2 

Composite -0.001 1.24 *** 0.85 -0.001 1.25 *** 0.03 ** 0.22 *** 0.88

Book value -0.002 1.28 *** 0.82 -0.001 1.26 *** -0.11 *** 0.12 *** 0.84

Cash flow -0.003 1.37 *** 0.69 -0.003 1.39 *** 0.05 ** 0.22 ** 0.71

Revenue 0.001 1.21 *** 0.85 0.000 1.23 *** 0.07 0.28 *** 0.89

Dividend 0.001 1.07 *** 0.94 0.001 1.05 *** -0.03 * 0.09 *** 0.94

Employees 0.001 1.13 *** 0.78 0.001 1.16 *** 0.11 0.19 *** 0.81

Reference 0.002 0.79 *** 0.58 0.000 0.98 *** -0.07 *** -0.05 *** 1.00

SPI 0.000 1.00 *** 0.96 -0.001 1.02 *** 0.02 -0.01 0.97

Equally weighted 0.002 0.79 *** 0.58 0.000 1.00 *** 0.73 *** 0.39 *** 0.90

Mid-Cap

alpha beta R2 alpha beta smb hml R2 

Composite 0.000 0.85 *** 0.95 0.001 1.09 *** 0.56 *** 0.46 *** 0.83

Book value -0.001 0.81 *** 0.91 0.000 1.06 *** 0.53 *** 0.47 *** 0.83

Cash flow -0.001 0.86 *** 0.89 0.000 1.09 *** 0.57 *** 0.49 *** 0.76

Revenue 0.001 0.87 *** 0.94 0.002 1.12 *** 0.64 *** 0.46 *** 0.82

Dividend 0.001 0.78 *** 0.94 0.002 1.01 *** 0.50 *** 0.39 *** 0.82

Employees 0.001 0.92 *** 0.94 0.002 1.16 *** 0.62 *** 0.43 *** 0.79

Reference 0.000 1.00 *** 1.00 0.001 1.25 *** 0.55 *** 0.42 *** 0.81

SPI -0.003 0.66 *** 0.74 -0.001 1.02 *** 0.02 -0.01 0.97

Equally weighted -0.001 0.72 *** 0.86 0.000 1.00 *** 0.73 *** 0.39 *** 0.90

Regressions
CAPM Fama French 3-Factor model
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None of the indexes give excess return that is statistically significant different from zero in either the 

CAPM or in the Fama-French 3-factor model. From the CAPM regression its clear from the highly 

significant estimate that the index returns are well described by the market dynamics. While the beta 

coefficient for the fundamentally weighted large-cap indexes are mostly above one, are the beta 

estimates for the mid-cap are below one meaning that they are less sensitive to the market dynamics 

than the cap-weighted reference. From the Fama-French 3 factor model, it’s clear that the 

fundamental indexes have value exposure, the magnitude of the value exposure is greater for the mid-

cap indexes, however the difference between the value-exposure of the composite and reference 

index is smaller, than for the large-cap indexes. The large-cap Reference index value exposure is in fact 

negative, meaning that it has a growth tilt. Naturally do all the mid-cap indexes display a small size tilt. 

Some of the large-cap indexes are displaying exposure towards big stocks, however not all these 

coefficients are significant, and the magnitude is mostly rather low. While the large-cap equally 

weighted index actually has a rather positive small size exposure. 

Because the all-cap indexes were found to be highly concentrated in a few single stocks, a split of the 

index into a large- and mid-cap indexes were conducted. The results similarly displayed a negative but 

non-significant excess return. The difference in performance between the two weighting schemes was 

the greatest for the large-cap indexes. The performance of the large-cap reference index is remarkably 

similar to the all-cap reference index, which is consistent with the fact that the all-cap reference index 

is highly concentrated in these large-cap stocks. On the other hand, the performance of the large-cap 

fundamentally weighted Composite index was considerably worse than its all-cap counterpart. 

Consistent with Fama-French size factor, the mid-cap indexes perform consistently better than the all-

cap indexes. 
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8 DISCUSSION 

The analysis has compared the performance of the fundamentally weighted indexing strategy to the 

cap-weighted indexing strategy in the Swiss equity market. The fundamentally weighted Composite 

index have delivered similar but slightly lower return compared to the cap-weighted Reference index 

been found, however it is accompanied with additional risk. The following section is dedicated to a 

discussion of what insights which can be deduced from the results and what potential explanations 

might be. 

Arnott et al. (2005) point out three potential reasons why positive excess return of the fundamental 

indexing strategy over the cap-weighted indexing strategy was found in the United States. The first 

reason pointed to price inefficiency leading to the return-drag of the cap-weighted index. The second 

reasons addressed is that the fundamentally weighted scheme is superior to the cap-weighted scheme. 

The third reason is additional factor exposure. Contrary to the US study, in this study of the Swiss 

market negative excess return was found. This makes a discussion of the explanations of superior 

performance posed by Arnott et al. (2005) even more interesting and follows in the next section. 

8.1 EFFICIENCY OF THE MARKET 

FTSE Russell published a report regarding the benefits of the fundamentally weighted index in 2014, 

where it was argued that this investment strategy delivered the greatest excess return in the least-

efficient markets segments, such as small cap and emerging markets. The argument was based on 

small cap and emerging markets having more market frictions relative to large cap developed markets, 

as they exhibit less analyst coverage, greater earnings variability, lower liquidity, and wider dispersion 

of the stock returns. These frictions cause inefficiencies in stock pricing, resulting in the return-drag of 

the cap-weighted index, and the fundamental indexing strategy exploits these frictions. This supports 

Arnott et al. (2005) reasoning of the excess return of the fundamental indexing strategy is caused by 

price-inefficiencies. 

This raises the question of whether the lack of evidence of outperformance of the fundamental 

indexing strategy a sign of high efficiency of the Swiss Equity market. It can hardly be disputed that 

Switzerland is a developed country. The fact that the 22-year period under the study of there have 

been fully-electronic trading systems, has caused great availability of information and ease of trading, 
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which are arguments for high efficiency of the market. However, few constituents of the SPI are large-

cap, most are small and mid-cap stocks, so theoretically this should lead to potential for excess return. 

Furthermore, Arnott et al. (2008) argues that high stock concentration cause of the lack of excess 

return. The all-cap indexes are highly concentrated in few stocks, which could thus be considered to 

explain the relative return. The excess return is however found to be slightly negative but not 

statistically different from zero in both the mid- and large-cap scenarios over their respectively cap-

weighted reference. In these sub-indexes are the market capitalization size is more similar between 

the constituents and the concentration is lower. Therefore, is high concentration in a few stocks not 

considered a plausible explanation of the negative excess return. The relative worse excess return of 

the large-cap to the mid-cap indexes results are contradicting to the argument of the fundamental 

indexing strategy performs relatively better than the cap-weighted strategy in less efficient markets 

such as smaller cap stocks.  

8.2 THE COMPOSITION OF THE COMPOSITE INDEX 

The fundamentally weighted Composite index are intended to reflect the composition of today’s 

economy, while cap-weighted index reflects the market expectation of the economy. As the results 

showed no statistically significant difference of the excess return of the Composite index over the cap-

weighted reference, this raise the question if there is any difference between the today’s economy 

and the markets view of the economy. Following this logic between economic size and market size this 

should be reflected on the sector weights, this is however not the case of the all-cap indexes which 

was found to be concentrated in different sectors. This could however be argued to be a consequence 

of the very high concentration in only a few stocks. While the sector allocation in the mid- and large-

cap indexes are more similar between the fundamentally weighted and cap-weighted indexes, which 

is more aligned with the implications of the economic size and the market size of the different sectors 

in Switzerland is similar. It could therefore be argued for both sides in this discussion, however whether 

the fundamentally weighted index is indeed a good representation of the composition of today’s 

economy should be discussed. 

One aspect to consider is on the composition of the fundamentally weighted index, is whether the four 

accounting measures contributes equally to the measure of economic size of a company. This 

weighting scheme has the advantage of being simple, however it is not necessary the optimal 

construction to reflect the economic size. This indicates that the book value, cash flow, revenue and 
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dividend pay-outs contribute equally to measure a company’s size in the economy. It is however hard 

if not impossible to determine how these accounting measures relatively contributes in measuring 

economic size, thus would it be equally hard to argue for another weighting between the measures. 

Similarly, it could be questioned whether the composition of the fundamentally weighted index as 

presented by Arnott et al. (2005) is the best reflection of the economic size. Through the sensitivity 

analysis it was found that reducing the number of trailing-years used for the accounting metrics had 

little impact on the performance, although the choice of time period can be argued be rather 

arbitrarily. Arnott et al. (2008) argues that four measures is a sufficient number to balance out the 

individual biases of the metrics. They do however not argue for why this exact combination is optimal 

to reflect the economic size, nor do they disregard that other combinations of price-indifferent 

measures could be used in the construction of the Composite index. If another combination of 

accounting metrics provides a more optimal reflection of the economic size should therefore be 

considered. 

One interesting finding was that the employees index performed best and the cash flow index worst. 

Consequently an inclusion of the former and/or exclusion of the latter would lead to better 

performance of the Composite index. Even though It is evident from past performance that the 

employees index outperforms the cash flow index, this is not any guarantee for future performance. It 

is hard to come up with an economic rationale to justify that employees is a better measure of 

economic size of a company than cash flow. As previously discussed, while each accounting metric 

index has its own bias, combining into a Composite index is intended to balance out the individual 

biases. Thus, would inclusion or exclusion of metrics in the construction of the Composite index shift 

the index bias. Several papers use other fundamental metrics, illustrating differences in opinion of 

which metric values best reflect the economic size of companies. However, none of the alternative 

compositions have gained more attention or evidence of being less biased. 

In Switzerland, the employees index is concentrated in the industrial and consumer sectors while the 

cash flow index is concentrated in the financials and health care sectors. Thus, performance of the two 

indexes are driven by different biases. One question to be raised is thus which indicators are best 

representative of the Swiss economy, and is it the Swiss or global economy that is interesting. If the 

employees metric better represents the Swiss economy, it could be argued that it should be included, 

which in turn would lead to better performance of the Composite index. If inclusion of the cash flow 

distorts the image of the economic size of the Swiss economy, it should similarly be excluded of the 

Composite index which again would improve the performance.  



69 

 

There is an endless list of other metrics that could measure the economic size of the company and be 

considered for inclusion. Traditional accounting metrics like sales, EBIT, EBITDA or NOPAT, or less 

traditional measures like brand value or ESG-scores. Thus, whether the current composition of the 

fundamentally weighted Composite index is the best measure of economic value is debatable. This 

also shows that by manipulating the composition it is possible to shift the performance of the relative 

performance of the index to a cap-weighted reference in either direction. Though this would be 

crossing the line into datamining to get the results which is wanted, which should be avoided. 

8.3 THE VALUE EXPOSURE 

The foremost critique of the fundamental indexing strategy is that is just another strategy capturing 

the well-known value and size premiums. The value exposure of the fundamental indexing strategy is 

not denied by the proponent of the fundamental indexing strategy, they do rather emphasise that the 

strategy does not directly target value exposure. By being a smart beta strategy, the exposure is 

dynamic, from buying value stocks when they are cheap relative to their fair value and selling when 

expensive relative to fair value, consequently the value exposure changes over time. The fundamental 

indexing strategy have had value exposure, and that the exposure was different in the two time periods 

considered, 1998-2019 and 2004-2019, respectively. Moreover, as expected, the value exposure is 

considerably lower than for the SPI Value Premium index which is a targeted value strategy. The 

performance of the SPI Value Premium was consistently better than the fundamentally weighted 

Composite index and the Cap-weighted reference for the time period 2004-2019. These results 

indicate that following a more targeted value strategy rather than this smart beta approach would 

have paid off in this time period.  
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9 CONCLUSION 

This study was set to compare the performance of the fundamental indexing strategy versus the cap-

weighted indexing strategy in the Swiss equity market. This was investigated by evaluating the 

different weighting schemes’ stock concentration and sector allocation, and how this difference in 

composition affect the risk and return of the indexes, which in turn was used to evaluate the 

performance of the two investment strategies. It has been investigated if the performance can be 

attributed to the well-known value- and small-cap exposures as defined by Fama-French 3-factor 

model. The performance was investigated under different phases of the business cycle, bull- and bear 

markets, and rising- and falling interest rate regimes, to check whether the relative performance 

differed under different underlying macroeconomic conditions. Furthermore, it was investigated if the 

relative performance was sensitive to the capitalization size of its constituents. Lastly, potential 

reasons for the negative excess return of the fundamentally weighted composite index compared to 

the cap-weighted index was discussed. 

How does the two weighting schemes affect the concentration and sector allocation of the indexes? 

Both the fundamentally weighted Composite index and the cap-weighted Reference index was found 

to be highly concentrated in a few stocks, despite being concentrated in the same stocks the sector 

composition was different. The health care, financials, industrials, and consumer staples sectors 

compose most of the weights in the two indexes, however the financial sector dominated in the 

fundamental weighting scheme while the health care sector dominated in the cap-weighting scheme. 

This difference in sector allocation was similarly found in the large-cap indexes, however the difference 

was much smaller in between the mid-cap indexes. These differences in weighting scheme have caused 

a value- and small-size exposure in the Composite index relative to the cap-weighted Reference index. 

How does the difference in weighting scheme affect the return and risk of the indexes? 

Despite these differences in the weighting scheme, the average return of the two indexes were similar, 

when not accounting for turnover and transaction costs. The excess return of the Composite index 

over the Reference index was slightly negative but statistically insignificant, however was it 

accompanied with higher risk. Higher risk is evident as measured by higher volatility, higher tracking 

error, negative information ratio, and higher one-year rolling maximum drawdown. These results are 
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considered robust as they are consistent across the all-cap, large-cap and mid-cap scenario for the 

time period 1998-2019 and a shorter period from 2004. 

How does different underlying macroeconomic conditions affect the performance of the indexes? 

The analysis showed that the risk-adjusted return was consistently worse, under different 

macroeconomic conditions, for the fundamentally weighted Composite index compared to the cap-

weighted Reference index. This can be explained by the Composite index’ greater exposure to the 

market dynamics, value-stocks and small-cap stocks. 

What can explain the relative performance of the two indexing strategies? 

This study has not found conclusive evidence of what can explain the relative performance of the two 

indexing strategies. Some explanations can however be discarded, while other explanations would 

need further research. The higher volatility of the Composite index can be explained by it being more 

sensitive to systematic market risk as measured by beta, as well as its greater exposure to the value 

and size premiums.  

Higher market efficiency in the Swiss market compared to other markets where it is found evidence of 

positive excess return is rejected as an explanation form the relative performance between the 

indexes. The Swiss market mostly consist of small-cap stock, which have little analyst coverage and are 

more likely to be illiquid. It is therefore regarded as unlikely that the Swiss market could be more 

efficient than other markets with higher analyst coverage, such as the US or UK. That the high 

concentration in a few stocks is the cause of the negative excess return of the Composite index relative 

to the Reference index is also rejected, because the split into mid-cap and large-cap indexes showed 

similar negative return without being highly concentrated in a few stocks. 

A more plausible explanation of the inferior performance is that the construction of the fundamental 

index is sub-optimal reflection of the current composition of the economy. The economic rationale 

behind the current composition of the Composite index is flawed, and slight adjustments to the 

composition would cause dramatic changes in its performance. This study has not investigated what 

composition would be the optimal reflection of economic size, but argues that the current composition 

could be challenged on several grounds; If the four accounting metrics should be equally weighted in 

the construction. If these are the four metrics that best reflect the economic size or are a different 

combination a better reflect the economic size. It was found that inclusion and/or exclusion of some 

metrics would cause large changes in the performance. However, further research of what 
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composition would best reflect the economic size of the market would be needed to determine the 

optimal construction. A change in the composition could affect the relative performance of the two 

weighting indexing strategies in both directions. 

The main conclusion is that outperformance cannot be confirmed of the fundamental weighting 

indexing strategy relative to the capitalization weighted strategy over the 22-year period from 1998 

through 2019 in the Swiss market. This is aligned with the studies of Arnott et al. (2008) and Walkshäusl 

and Lobe (2010), who neither could find evidence of superior performance of the fundamental 

indexing strategy in the Swiss market, even though they could confirm this in other markets. 

The result of this study is however no guarantee of such outperformance could be found in other 

periods of time, nor do this undermine the results of other studies which has found superior 

performance of the fundamental indexing strategy in many other markets. What this result do indicate, 

however, is that it cannot be generalized to other markets, and that evidence of superior performance 

in one market is no guarantee for superior performance in other markets. 

10 FURTHER RESEARCH 

There are several interesting aspects of which could form the basis of further research on this topic. A 

further analysis of different rebalancing dates would provide more insight to the relative performance 

between the two weighting schemes. The selection of rebalancing date has been found to have a large 

effect on the relative performance between the fundamental indexing strategy and the cap-weighted 

indexing strategy by Blitz, Grient and Vilet (2010). Even though, if it could be established 

outperformance of the Composite index compared to the Reference index using other rebalancing 

dates. This would not be strong evidence of such outperformance, but rather evidence of inconsistency 

in the relative performance of the two indexing strategies. However, if using different rebalancing 

dates will show similar results or even find significant underperformance of the fundamental index, 

this could be used to strengthen the results of this analysis and could be used to reject superior 

performance of the fundamental index in the Swiss market. 

Another study which would be interesting is of how the other indexing strategies performs in 

Switzerland, under the same time period. This could be used to identify similarities and dissimilarities 

between the different indexing strategies, to understand which strategy have had the best historical 

performance, and to better understand what types of exposure have been profitable in this period. 
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Furthermore, could an analysis of the what composition of the fundamentally weighted Composite 

index would best reflect the economic size, provide a more optimal Composite index be constructed 

which potentially would have more consistent performance across markets. The most interesting 

aspect of the fundamental indexing scheme in my opinion is however how one could modify the 

weighting scheme after own interests to construct passive investments strategies. The concept of 

fundamental indexing could be transferred from reflecting economic size, to reflecting own beliefs of 

what creates economic value, by including measures such as ESG-scores, carbon-footprint, credit-

score, number of patents, brand value,  etc.. 
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