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INTRODUCTION

Motivation for the research

The returns on an investors’ investment depend on overall market movements
and on the movements of specific securities and/or specific speculative
investment positions the investor has in his or her portfolio. The investor can
choose to have no investor-specific positions and therefore earn an overall
market return, or the investor can also choose to take specific views on specific
securities (markets, market segments), which results in the investors’ returns
being different from the overall market average.

A passive investment strategy is a strategy that mirrors a market index (or
any pre-given benchmark) and does not attempt to beat the market (benchmark)
(www.investopedia.com). An active investment strategy is an investing strategy
that seeks returns in excess of a specified benchmark by taking investment
positions that differ from the market average (from a pre-given benchmark)
(ibid). As the average excess returns relative to the benchmark from all active
managers combined can not differ materially from zero' (with small deviations),
then active management had historically relatively low share of attention.

However, this has changed during the last few decades. The low interest rate
levels in the debt markets of developed countries® and declines in international
stock markets’ have markedly reduced the profitability of traditional passive
fund management in developed markets. The small deviations from passive
returns achievable by active management that were almost unnoticeable when
passive return levels were high are becoming more and more noticeable with
lower passive return levels. In addition, the passive holding of bonds has been

Investors, as a group, can do no better than the market, because collectively they are
the market... — J. Clements, the Wall Street Journal, June 17, 1997.

For example, the base interest rate level in the US was as low as 1% between July
2003 and June 2004, the yield on German 10-year government bonds was around 3% in
September 2005 and the yield on Japanese 10-year government bonds was below 1% in
the first half of 2003, Bloomberg data.

For example, Standard & Poor’s 500 stock index fell more than 47% from
September 2000 to October 2002, the Nikkei 225 stock index fell more than 75% from
December 1989 to April 2003 and the FTSE 300 stock index fell more than 55% from
September 2000 to March 2003, Bloomberg data.
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questioned during the last few years because of the very low interest rate
environment around the world that corresponds to low current yield levels and
potential loss of capital if interest rate levels should start to rise (Collins et al.
2005, p 75).

The potential returns from active management have increased further with
the advent and growing popularity and liquidity of different derivative
instruments. With high leverage levels different derivative instruments make it
possible to earn large profits/losses even from small market movements.
Therefore, we can conclude that with lower passive returns from one side and
higher active returns available with the use of leverage and derivative
instruments on the other side, the possibilities of influencing the total levels of
return available to investors with active strategies deserves wider and more
structured attention than has been the case up to date. This leads to the
motivation of this thesis: A successfully structured active investment strategy
for implementation using derivative instruments would enable investors to
significantly improve the performance of their investment portfolios compared
to the returns achievable from passive benchmarks.

Active investment decisions enable the investor to increase one’s returns
only if the investor manages to correctly forecast the movements in the markets
(on average), or if tradable instruments exist whose risk — return ratio differs
constantly from the market average. Therefore, active investment decisions
assume the existence of at least minimal inefficiencies® in the markets. The
existence of such inefficiencies is supported by the concept of rationally
efficient markets (Grossman and Stiglitz 1980), which states that in order for
the capital markets to be in equilibrium the search for inefficiencies has to be
profitable. It means that investors who invest their time and resources in seeking
market inefficiencies should be compensated with positive excess return.

The intensified search for excess returns from active management has led to
a growing popularity and high growth in the number of investment funds
specializing only in active management. The volume of funds under
management in different hedge funds around the world (private investment
firms that seek to gain high absolute returns by taking active positions in the
markets) had grown to about 1.4 trillion dollars by 2006 (source: Hedge Fund
Research, Inc). The rate of growth of the assets under management in different
hedge funds has been about eight times as fast as that of more passive mutual
funds: for example, the assets under management in different hedge funds grew
by about 4 times between 1998 and 2003 (ibid), while the assets under
management in different mutual funds grew by only about 50% during the same
period (source: Investment Company Institute). The significant quest for higher
returns has also drastically changed the investment portfolios of institutional

* Market inefficiency: a situation when the price of a financial instrument is not equal

to the true discounted value of its future cash flows (www.investopedia.com).

11



investors such as pension funds and insurance companies (Collins et al. 2005, p
75).

The profitability of active investment decisions depends on the market
structure: the markets where the share of speculators and other investors with
the return as their main goal is the highest, offer the smallest chances for excess
returns from active management. For example, this is the case with stock
markets where the main goal of market participants is to achieve higher return
per risk. The structure of debt and currency markets is somewhat different as a
large share of transactions in those markets is carried out without return as the
main goal. For example, the decisions of central banks to change monetary
policy interest rates are motivated by the goals of influencing inflation, econo-
mic growth and/or the exchange rate of the domestic currency. The foreign
exchange transactions between corporations are often motivated by the goal of
minimizing the volatility of future returns or input costs, etc. (Collins et al.
2005, p 75). These and other non-profit-motivated transactions can create
inefficiencies in debt and currency markets and make these markets more
suitable for earning excess returns with active investment decisions.

This thesis focuses only on the markets where the possibilities of earning
excess returns with active investment decisions are the highest (i.e., in the debt
and currency markets) and does not deal with stock markets. Because active
investment strategies can be implemented with the lowest costs in countries
where liquid derivative markets exist, only the markets of the ten most
developed regions (the USA, the UK, Eurozone, Sweden, Norway, Canada,
Japan, Australia, Switzerland and New Zealand) are considered.

Active investment decisions can be based on subjective judgment of market
situation, or on systematic, rule-based guidelines estimated from historical
relationships. Only rule-based decisions based on previously tested quantitative
relationships are considered in this thesis because their expected risk and return
statistics can be calculated using historical tests.

Based on the Law of Active Management (Clarke et al. 2002, p 50), the risk-
return ratio of actively managed portfolios is positively dependent on two
factors: the risk-return ratio of each individual active investment strategy and
the number of different non-correlated active investment strategies. Therefore,
two ways of improving the performance of actively managed portfolios exist: 1)
to improve the risk-return ratios of individual strategies or 2) to increase the
number of uncorrelated strategies. The first of these two possibilities is
relatively more difficult to achieve because of the high effectiveness of capital
markets’. Therefore, this thesis focuses systematically and thoroughly on the
second possibility and shows that although it is difficult to profit consistently

> For a review of the early studies on the efficiency of the capital markets of advanced

economies see, for example, notes 40-114 in Saari (1977) and for more recent reviews
see Fama (1997) and Malkiel (2003).
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from one strategy due to the efficiency of financial markets, consistent excess
returns can be generated from the inclusion of multiple currencies, multiple debt
securities and/or multiple markets in general.

Although previous studies exist where the benefits of combining different
investment models are shown (for example, [lmanen and Sayood 2002, [lmanen
et al. 2002), these studies have only used a few different models. The present
thesis goes one step further and widens the portfolio of diversified quantitative
active investment models to incorporate systematically both single- and multi-
factor models, models with fundamental economic inputs and models with the
time series of financial instruments as the only inputs, models that try to time
the markets movements, and models that try to exploit existing structural
inefficiencies® and different types of investment models: econometric, technical
and ranking.

With the combination of the different approaches of academic and profes-
sional finance and the combination of different investment models into one
unified and integrated approach, this thesis is also an important step in a new
research field called “Intelligent Finance.” This research field tries to show that
both the academic finance theory of efficient markets and professional papers
showing the predictability of financial time series may be simultaneously valid
(for a further description of the subject see Pan 2005, p 5 and Pan et al. 2000).

The aim and research tasks of the thesis

The aim of this thesis is to develop, using the “Intelligent Finance” approach, a
methodology for earning positive and stable excess returns with active invest-
ment decisions. The methodology will include a development and testing of a
diversified set of quantitative active investment models, tests of different
methods for combining the models into one investment portfolio and guidelines
for interpretation and measurement of performance. The methodology deve-
loped can be applied to increase the returns on investments by various investors,
including central banks, pension funds, insurance companies and different
hedge funds.
To achieve this aim, the following research tasks are set:
1) To analyze the theoretical foundations of the methodologies for earning
positive excess returns with active investment strategies.

S A structural inefficiency denotes situations where a certain risk exposure is under-
valued (and overcompensated) compared to its risk level for a longer period of time due
to structural differences in supply and demand relationships or some other structural and
long-lasting factor in the given asset class.
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2) To analyze the efficiency of, and the expected probability of earning excess
returns with active investment strategies from various markets: equity,
interest rate and foreign exchange markets.

3) To analyze different investment styles and the quantitative active investment
models that have been proposed and/or tested in previous literature.

4) To set up a theoretical framework for empirical estimation that would
include active investment models using different investment styles, different
markets and a diversified set of inputs.

5) To estimate a diversified set (portfolio) of active investment models.

6) To analyze the possible ways of combining different active investment
models.

7) To combine the estimated models into one portfolio and to draw conclusions
about the performance and diversification benefits of the entire portfolio of
models.

The following assumptions apply throughout the thesis:

e Due to liquidity considerations only the ten largest and most advanced
developed economic regions in the world (The USA, Eurozone countries
(represented by Germany throughout the thesis), Japan, Canada, The UK,
Sweden, Norway, Australia, New Zealand and Switzerland) are considered.

e Because of the lower share of market participants with speculative goals, the
active risk positions (i.e., investment positions that differ from a pre-defined
benchmark portfolio) are taken only in interest rate or foreign exchange
markets in the abovementioned regions and currencies.

e No credit risk is allowed, except for counterparty risk in transactions using
swap and/or forward contracts, which is considered to be zero.

e All the active investment positions are taken with the following derivative
instruments: swap, forward, or futures contracts. Different options were left
outside the scope of this thesis, although in principle these instruments can
also be used for taking investment positions. The benchmark portfolio of the
investors’ funds is invested separately from the active portfolio and its most
liquid part (invested in money market instruments and deposits in the
abovementioned countries) acts as collateral for the positions in derivatives.

e Because all the positions can be scaled according to the investors’ risk
tolerance, the subject of risk measurement and risk control is outside the
scope of the thesis.

The abovementioned characteristics can describe a highly leveraged hedge fund,
but they can also describe a portfolio manager in a very conservative investment
fund or even a central bank as long as the positions are taken and scaled ac-
cording to pre-defined risk limits. Using derivative instruments for taking posi-
tions enables the easy measurement of investment results as the results can be
compared to a zero return.

14



The structure of the thesis

This dissertation consists of two major parts. The first part formulates the
theoretical background for the estimation of the portfolio of active investment
models and the second part estimates empirically a diversified portfolio of
active investment models. The general logic of the thesis is shown in Figure 1.

Theoretical foundations of the The overview of different
methods for earning positive possibilities for getting
excess returns with active investment signals
investment strategies
(Ch. 1.1) (Ch1.2)
4

Overview of different quantitative models:

¢ “Fair value” models and models based on past price data (Ch 1.3)

e Quantitative investment models for taking foreign exchange risk (Ch 1.4)
¢ Quantitative investment models for taking interest rate risk (Ch 1.5)

v

Theoretical portfolio of active investment models (Ch 1.6)

v
Descrintion of Empirical estimation of active investment
_escriptior models:
estlmatu})ln(ll)elnod and e Models based only on the price data
me(tcﬁ 20 lggy of traded instrument (Ch 2.3)
i e Single-factor investment models
Analysis of market with fundamental inputs (Ch 2.4)
data, trading costs and » o Multi-factor investment models
liquidity with fundamental inputs (Ch 2.5)
(Ch. 2.2) l

Creating a single portfolio of separate investment models
(Ch 2.6)

Figure 1. The general logic of the dissertation

The theoretical part consists of the four steps needed to build a theoretical
methodology for earning excess returns in global debt and currency markets
with the help of a portfolio of quantitative active investment models. First,
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subchapter 1.1 analyzes if and under which conditions active investment stra-
tegies can yield stable positive results. Based on the concept of rationally
efficient markets (Grossman and Stiglitz 1980) and on the difference in the
share of market participants with profit maximization as their most important
goal, the following conclusions are made: 1) financial markets do have
minuscule inefficiencies and 2) there is a higher chance of finding inefficiencies
in foreign exchange and interest rate markets than in equity markets. Based on
the Law of Active Management (Clarke et al. 2002, p 50), an additional
hypothesis is made that when we combine many different investment models
that try to earn excess returns from existing minuscule inefficiencies in the
markets, the performance of the combined diversified portfolio of such models
may be sufficiently stable and consistent for actual implementation.

Subchapter 1.2 analyzes the different possibilities of receiving investment
signals using different investment styles (systematic vs. discretionary) and using
different inputs (macroeconomic fundamentals vs. past price data). As only the
systematic investment style based on quantitative investment models or
strategies can be objectively back-tested, the discretionary analysis of financial
markets is left outside the scope of the thesis.

Subchapters 1.3—1.5 give a more detailed overview of previously developed
quantitative investment models. The analysis starts with the analysis of different
quantitative “fair value” models (subchapter 1.3.1) and quantitative models
based only on price data (subchapter 1.3.2). The analysis continues with the
overviews of quantitative models also using fundamental inputs: subchapter 1.4
for models covering foreign exchange markets and subchapter 1.5 for models
covering interest rate markets.

Subchapter 1.6 analyzes the relative importance of different investment
styles and briefly describes previous attempts to build a diversified investment
portfolio out of multiple models (subchapter 1.6.1). The chapter ends with a
compilation of the theoretical portfolio of active investment models for
empirical estimation (subchapter 1.6.2).

The empirical part of the thesis starts with the description of the metho-
dology used and an analysis of the trading costs and liquidity of the markets
considered in this thesis (subchapters 2.1 and 2.2). After that, different
investment models are estimated and tested: models based mainly on price data
(subchapter 2.3), single-factor models using economic variables (subchapter
2.4) and multi-factor models using economic variables (subchapter 2.5). Within
the models using only price data two subsets of models are estimated: pure
technical models (subchapter 2.3.1) and ARMA models (subchapter 2.3.2).
Within the single-factor models using economic variables a model for taking
foreign exchange (FX) risk is estimated in subchapter 2.4.1 and for taking
interest rate (IR) risk in subchapter 2.4.2. Within multi-factor models using
economic variables a model for taking FX risk is estimated in subchapter 2.5.2
and models for taking IR risk in subchapters 2.5.2 (model for duration

16



positions), 2.5.3 (model for yield curve positions) and 2.5.4 (model for cross-
country yield spread positions).

Subchapter 2.6 studies different possibilities for combining separate
investment models into one investment portfolio. Two theoretical approaches
(traditional portfolio theory and leptokurtic portfolio theory) are used and
compared to a more simple (“benchmark™) setup using only the number of
instruments used (traded) in each model. Furthermore, in this subchapter the
benefits of diversification are shown and the hypothesis that a diversified
portfolio of quantitative active investment models for trading using derivative
instruments in the currency and debt markets can yield sufficiently stable excess
returns to investors for implementation in actual trading is verified.

Overview of data used and methodology

The methodology developed in the thesis follows partly the “Intelligent
Finance” approach proposed by Pan et a/ (2006). It combines the findings of
academic research, findings from previous empirical studies and the results of
previously developed investment models by bigger global investment banks.
The thesis uses both financial time series and macroeconomic variables as
inputs and combines the two most important schools of thought in developing
trading models: fundamental analysis and technical analysis.

The time series of economic and financial variables (instruments) used in the
thesis come from three sources: the news and data platform “Bloomberg”,
database “Reuters EcoWin” and monthly forecasting journal “Consensus
Forecasts”. The data on the liquidity and market depth of traded instruments is
estimated based on real-time bid and ask quotes of market participants as
provided by Bloomberg (observation time: June 2006, normal trading hours).
The data on trading times is also taken from Bloomberg (function “DES”).

Bid-ask spreads on different electronic trading platforms offered to
institutional investors (observation time: June 2006, normal trading hours) are
used as a source for estimating trading costs. For calculating the average spread
in foreign exchange markets the following trading platforms are used:
Citibank’s platform “FX Trader”, Dresdner bank’s platform “Click and Trade”
and UBS bank’s platform “FX Trader”. For calculating trading costs in interest
rate futures’ markets ABN AMRO bank’s’ platform “NetOMS” and Barclays
Capital’s platform “BARX Futures” are used.

The models in the empirical part are estimated using various statistical
packages. For estimating the technical trading rules based on moving averages
MS Excel is used. The econometric models based on ARMA methodology is
estimated using EViews 5. Single-factor models and multi-factor models based

7 By the time of the publication of this thesis, the platform “NetOMS” was acquired

by UBS.
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on the simple ranking of the input variables are tested using MS Excel. Econo-
metric interest rate models taking duration and yield curve spread positions are
also estimated using EViews 5.

All the models are tested on derivative instruments: futures, forward or swap
contracts. As the forward or swap contracts do not cost the investor anything at
the moment of initiation and the margin accounts for the futures’ positions the
investor has earn interest for the investor equal (or similar) to the interest rate
level on deposits and/or other money-market instruments, then the results of the
estimated models represent pure excess returns that can be earned over the
returns of the passive investment portfolio. The use of derivative instruments
also makes it easy to separate the different risk components: currency risk,
duration risk, yield curve risk and cross-country yield spread risk, thereby
eliminating the fluctuations caused by other components.

All the models are tested during a 14-year (168-month) test period starting
on December 31, 1992 and ending on December 31, 2006.

Theoretical and practical limitations

The limitations of this thesis are mainly practical. There is constant pressure by
market participants to erode the factors and models used to predict market
dynamics. “Any strategy yielding above-average risk-adjusted return [...] is, by
the unshakable laws of human nature, under a sustained threat by other market
participants seeking to correct this “inefficiency”.[...] This means that there is a
limited shelf life for nearly any highly successful market approach.”(Grant,
2004, p 10).

In quantitative terms, the information ratio® of any factor which has
demonstrated reasonable performance in the past can decline. Therefore, it is
necessary to constantly monitor the performance of the models and input factors
and adjust the investment program if necessary (when its performance signifi-
cantly declines). For example, the performance of managers who extensively
use various trend-following models shows how the performance of a model-
based investment strategy can diminish over time. According to the CISDM’
data of 1983—-1993, the average annual return of the trend-following commodity
trading advisors (CTAs) was 19.1%, but in the next sub-period (1994-2004) it
decreased to 10%; i.e., almost by a half (Centre for ... 2005).

¥ A measure of excess performance achieved against additional risk taken relative to

a benchmark. Usually calculated using the formula developed by W. F. Sharpe (Sharpe
1994, also called the “Sharpe ratio”).

Center for International Securities and Derivatives Market at the University of
Massachusetts.
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In recent years an important factor influencing market behavior has been the
rapid growth of hedge funds, which have increasingly exploited existing market
inefficiencies. A study by JP Morgan (Loeys and Fransolet 2004) found that in
recent years many better-known market opportunities have been eroded in the
two categories where the hedge funds have been most active: equities and
interest rate markets (ibid, p 1). Furthermore, in foreign exchange markets it has
been found that the predictive power of indicators based purely on public
information has declined during the last few years, while the inputs with some
proprietary value have retained their usefulness (Normand et al. 2004, p 2).
According to the study by Loeys and Fransolet (2004, p 29), publicly available
factors like carry'’, change in economic activity expectations, etc. (that were
reliable predictors of forex market behavior in 1994-1999), demonstrated a
lower information ratio for forecasting price dynamics in 2000-2004 when
hedge fund activity became stronger. The same was reported for simpler techni-
cal trading rules (Olson 2004). At the same time, some other, more proprietary
factors (like portfolio flows, changes in speculative positions, etc.) gained more
importance as measured by their information ratio.

This process has been accompanied by declining volatility in some markets
and also led to a higher correlation between major financial markets that redu-
ces the opportunities for cross-market trades. Therefore, we can conclude that
the changes in market environment and the intensification of search for excess
returns can cause any of the estimated models to fail in the future. To avoid that,
constant work aiming at maintaining a competitive edge in the market is
needed.

Acknowledgements

I would like to thank my supervisor, Professor Urmas Varblane, for com-
menting on and discussing my dissertation with me. A special thanks also goes
to the Doctoral School of Economics in Tartu University for the financial
support received for participating in research conferences.

I thank my colleagues from Eesti Pank for all their support. Special thanks
go to Toivo Kuus and Triin Kriisa for their valuable comments at various stages
of the thesis and also for their comments on the two working papers that were
published in Eesti Pank’s Working Paper series. I thank the head of my
department, Janno Luurmees, for making it possible to combine my doctoral
studies with full-time employment in Eesti Pank and also for giving me a

19" Carry trade: A strategy in which an investor sells a certain asset with a relatively low
interest rate and uses the funds to purchase a different asset yielding a higher interest
rate. A trader using this strategy attempts to capture the difference between the rates,
which can often be substantial depending on the amount of leverage the investor
chooses to use (www.investopedia.com).

19



chance to take actual investment positions based on some of the models
described in this thesis. To see the actual results of the models on a computer
screen in real-time is the best feedback a model developer can imagine.

In addition, I thank Eesti Pank for granting me access to Bloomberg and
Reuters EcoWin databases and to the research materials of partner investment
banks. I would like to further thank Eesti Pank for making it possible for me to
participate in various investment seminars organized by large international
investment banks (Royal Bank of Scotland, Citibank, Pimco, T.RowePrice and
ABN-Amro) and to get in contact with many investment professionals around
the world (Michael A. Burns and David Young from Pimco, Pierre Lequeux
from ABN-Amro and Andrew Rozanov from State Street Global Advisors,
Ltd.) whose input was very useful in various stages of the research. Special
thanks also goes to Eesti Pank’s librarian Kersti Naber who has been very
helpful in finding different research articles from various sources.

Sincere thanks goes to Priit Sander and Tonu Roolaht from Tartu University,
Karsten Stachr from Eesti Pank, Prof. P. Aarne Vesilind and Prof. Skip
McGoun from Bucknell University, Prof. David P. Simon from Bentley College
and C. Satterfield from RQSI hedge fund for their valuable comments and to
George Salvatore Franchi for editing work.

Finally, I am very grateful to my family for their strong support, love and
understanding.

Naturally, all the remaining mistakes and errors found in the thesis are the
full responsibility of the author.

20



1. THEORETICAL METHODOLOGY FOR EARNING
EXCESS RETURNS IN GLOBAL DEBT AND
CURRENCY MARKETS

1.1. Theoretical foundations of the methods for earning
positive excess returns with active investment strategies

1.1.1.The possibility of earning excess returns with active
investment strategies

Passive and active investment strategies, having already been defined in the intro-
duction, differ from each other in the following ways (www.investopedia.com):

e A passive investment strategy is a strategy that mirrors a market index (or
any pre-defined benchmark) and does not attempt to beat the market
(benchmark).

e An active investment strategy is an investing strategy that seeks returns in
excess of a specified benchmark by taking investment positions that
differ from the market average (from a pre-defined benchmark).

In practice a passive strategy means that the investor holds his or her funds at all
times in a pre-defined portfolio that corresponds to the long-term risk, return
and liquidity targets of the investor. In this way, the investor earns the return of
the pre-defined benchmark minus the costs associated with custody accounts
and trading. Active management means that the investment portfolio can
deviate from the pre-defined passive portfolio; therefore, it can earn a higher or
lower return than the passive portfolio. Excess return, as is used in this thesis, is
the difference between the return of the actively managed portfolio and the
return of the pre-defined passive benchmark portfolio.

These decisions to actively deviate from the benchmark portfolio are made
with the goal to better profit from the opportunities which might develop in the
markets. These opportunities may be related to changes in the economic cycle,
certain economic or market scenarios, events, etc., which influence the prices of
the securities. An active investor attempts to predict these factors or reacts to
them and adjusts his portfolio accordingly so that it would be more profitable
than a simple passive strategy. These adjustments can be made by swifting real
funds between different financial instruments — for example, selling a security
that is in the benchmark portfolio and buying another that is not, or these
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adjustments can be taken with derivative instruments that need little or no
underlying capital and can subsequently be implemented so that the benchmark
portfolio itself is not affected.

The second possibility has several advantages over the first one, mainly
connected to the fact that the risk and return from active and passive decisions
can be clearly separated. In fact, the actual structure of a passive portfolio
becomes irrelevant in the measurement of the risk and return of the active
decisions, as long as the passive portfolio has enough liquid funds to act as
collateral for the active decisions. In this case, the return of the derivative
portfolio is equal to the excess return and the knowledge of the exact structure
of the passive portfolio is not needed to analyze the profitability of active
decisions.

Any single active investment strategy may perform better or worse than the
passive strategy. However, as W. Sharpe (1991, p 7) points out, the same can
not be said of the cumulative (or average) performance of all active investment
strategies together: “If "active" and "passive" management styles are defined in
sensible ways, it must be the case that:

1) before costs, the return on the average actively managed dollar will
equal the return on the average passively managed dollar and

2) after costs, the return on the average actively managed dollar will be

less than the return on the average passively managed dollar”
This statement is based on the logic that all active and passive investors together
make up the whole market and because the return of passive investors does not
materially differ from the overall market return, while the average return of
active investors also can not differ materially from said market return (before
costs).

Therefore, the average active excess returns from all active managers
together before costs can not differ materially from zero, because the excess
return earned by one investor having a different position from the “market
portfolio” has to be offset by another investor(s) having an opposite position
resulting in a loss. And even more — as active management often means higher
costs than passive management (mostly related to additional staff, training,
software, trading, etc.), then for active management to be meaningful it is not
enough if the average returns from active decisions are positive — the additional
profits have to also be large enough to cover the increase in transaction costs
and other outlays.

Most of the empirical tests made to date support the above-described logic
and as W. Sharpe (1991, pp 8-9) points out, “Properly measured, the average
actively managed dollar must under-perform the average passively managed
dollar, net of costs. Empirical analyses that appear to refute this principle are
guilty of improper measurement®. But the fact that, on average, the market can
not be beaten does not necessarily mean that excess returns can not be earned by
some skillful managers. But this would demand the existence of market
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participants who make repeatedly incorrect decisions and are “willing losers”
either because of their lack of skills or because they have other primary motives
than profit maximization''.

Research shows that the percentage of actively managed mutual funds that
under-perform the market is as high as 95 percent (Thorley 1999)."* In addition,
there are a lot of articles (for example, Fong and Young 2005, Neely and
Weller 2003, etc.) where the researchers take one certain active trading rule, add
the transaction costs and find that the rule does not yield statistically significant
additional profits compared to a simple passive buy-and-hold strategy.
Furthermore, there are many papers (for example, Kolb and Stekler 1996, etc.)
where directional forecasts from some forecasting model (or from some certain
forecaster(s)) are compared to random coin-flipping forecasts with results that
indicate that the accuracy of such forecasts is statistically not significantly
different from 50%."

It has been also tested whether professional managers as a group are more
skilled than individual managers and if they can earn positive excess returns
while taking advantage of the wrong investment decisions of non-professionals.
The results (for quotations see Waring and Siegel 2005, p 23) show that it is
not the case — the average excess returns of professional managers are negative
after costs and fees.

1.1.2. The differences in the profitability of active management in
stock, interest rate and foreign exchange markets

Although the majority of the literature described in the previous subchapter
doubts the possibility of earning positive excess returns with active investment

" The school of thought in the financial markets that seek to take advantage of passive,
non-profit-maximizing market participants using active speculation and game theory is
also called “Strategic Analysis” (Pan 2006, p 274).

"2 The results are similar when we consider companies that specialize in achieving
active excess returns (hedge funds, future funds and commodity trading advisors)
instead of mutual funds. For example, the results (as of July 31, 2005) of the average
performance of hedge funds, commodity trading advisors and future funds by different
trading styles, economic sectors and/or regions monitored by the Centre for Inter-
national Securities and Derivatives Markets (CISDM) show that within last 10 years
only 5 hedge fund samples out of 14, 1 trading advisor sample out of 10 and 0 future
fund samples out of 6 outperformed the Standard & Poor’s 500 index.

" In addition, the author has investigated the accuracy of interest rate forecasts
published in “Consensus Forecasts” journal between 1995 — 2000 (Vesilind 2001). The
results were: 1) the 3-month-ahead forecasts taken from professional forecasters as
published in “Consensus Forecasts” are less accurate than no-change predictions made
using the actual interest rate level from 3 months earlier and 2) the directional accuracy
of the forecasts of 10-year government bond interest rates 12-months-ahead taken from
professional forecasters as published in “Consensus Forecasts” is less than 50%.
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strategies, we can see that the majority of it is written using a sample of
managers holding stock portfolios. It is natural to assume that there are not
many “willing losers” among stock market participants. It is also natural to
assume that there are not many “willing losers” because of the lack of skill in
foreign exchange and interest rate markets. Investors do and will learn and most
of the investors earning less than benchmark returns will eventually change
their investment strategy.

However, with “willing losers” who earn less-than benchmark returns
because they do not have profit maximization as their most important goal, the
situation in the bond and currency markets is somewhat different than in equity
markets. Furthermore, the results reported from empirical studies on interest
rate and foreign exchange markets differ somewhat from the results presented in
studies made using equity market data: for example, the persistence of positive
or negative excess returns among bond markets has been documented in a study
by Huij and Derwall (2006) and there are many trading strategies and active
investment models reported to have stable excess performance in exchange rate
and interest rate markets (for quotations see Bianchi 2004, p 90 and the
corresponding overview chapters of this thesis). The main reason for that is the
relatively greater size of non-speculative capital flows with profit not as the
main goal in the bond and currency markets than in the stock markets.

The relative share of non-speculative capital in currency markets is high,
because two of the largest market participants in this market, namely central
banks and corporations, have no direct motive for profits when buying and
selling currencies: for the former the currency is an economic policy tool,
whereas the latter uses the foreign exchange market to translate revenues or
hedge some costs into its balance sheet (Collins et al. 2005, pp 6, 75).'* It means
that central banks are willing to earn below benchmark returns on their reserves
in order to fulfill other goals — to stabilize the exchange rate of the domestic
currency, to target inflation or to target a specific level of economic growth.
Corporations in turn are willing to lose on average on foreign exchange
transactions in order to avoid balance sheet fluctuations or just to get a cross-
border deal (it can be a purchase or selling transaction of a good or service or
some investment deal) done. To a smaller extent we can also add international
tourists, private investors seeking international exposure to foreign stocks and
bonds and investors passively hedging the exchange rate risk on their foreign
stock and bond holdings to the “willing losers” group in currency markets.
(Collins et al. 2005, p 31, Rozanov 2004, p 3).

Based on a survey by BIS (BIS 2005, p 12) the structure of the foreign
exchange market in 2004 was the following: 14% of turnover was with non-
financial customers, 53% was between market-makers and 33% with other

4 At the same time corporations are usually profit motivated in other markets and
business areas that constitute their “core” business.
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financial institutions. The market-makers themselves do not trade for specula-
tive profit in foreign exchange markets. The same can be said of the majority of
non-financial customers, as their main goal in foreign exchange markets is to
exchange the funds for or to reduce the price risk of the inputs or outputs of
their main business. However, the study (ibid, p 13) states that the rise of the
share of non-financial customers from 11% in 2001 to 14% in 2004 might in
part have been driven by corporate treasurers starting to follow speculative
investment strategies common among financial investors. This means that up to
3% of foreign exchange market turnover may be between non-financial
customers speculating in FX markets.

The majority of financial institutions that make up the 33% of the entire
foreign exchange market turnover are institutions that also do very few trades in
the foreign exchange market in order to earn speculative profit: central banks,
fund managers, custodians and pension and insurance companies. In addition,
there exist regulations that directly prohibit these financial institutions from
taking direct foreign exchange risk. For example, the Third Financial Market
Promotion Act in Germany prohibits German investment trusts from carrying
out currency transactions that are separate from an underlying investment
instrument and in France pension funds are not allowed to hold short foreign
exchange positions (ECB 2003, p 25).

Institutions that are allowed to and do actively take speculative positions in
foreign exchange markets are different hedge funds, commodity trading advi-
sors and currency overlay managers. Their share in the daily turnover of FX
markets is estimated to be as low as about 5% (Collins et al. 2005, p 65).
Although published in 2005, this 5% seems to be calculated based on an earlier
study of BIS (2002), where the share of financial institutions in total turnover
was 28%. The study in 2005 states that the rise in the share of financial
institutions (from 28% to 33%) was mainly caused by a broad search for yield
from carry and momentum strategies (BIS 2005, p 13), which means that the
share of financial customers trading in FX markets for speculative profit might
have risen from 5% up to 10% by 2005. Therefore, we can assume that the
share of market participants with speculative return as their main goal together
with the non-financial customers trading in FX markets for speculative profit is
not higher than 13%.

Consequently, the share of “willing losers” in currency markets is large
enough to create inefficiencies to the benefit of currency specialists. The
inefficiencies are further increased by the fact that there is little consensus on
the correct fundamental value of any specific currency at any specific moment
and a substantial amount of research (for example, MacDonald 1999 and the
citations therein) showing that currencies can deviate from their “fundamental
values” for extended periods of time. Altogether, it creates an environment
where those with superior modeling skills can earn additional profits from the
inefficiencies in currency markets (Dales and Meese 2003, p 2).
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Central banks are also the largest non-speculative market participants in
interest rate markets as they act actively in debt markets by setting base interest
rate levels. Besides central banks, the investments of other governmental
institutions often have the preservation and liquidity of their capital as their first
investment goal instead of return, which also supports the inefficiencies in the
safe and liquid government bond markets of advanced economies.

In some respect many pension funds are also more focused on just matching
with minimum risk level the future liabilities than on more risky profit
maximization. A good example here was the wide-spread activity of European
pension funds in the 1% half of 2005, when long-term (10+ years) bond yields in
Europe were falling rapidly and approaching the very low level of 3%. Instead
of switching the investments into lower-maturity debt instruments that would
have given more price protection if the yields had happened to rise in the future,
most of the pension funds were actively buying longer-term bonds with the
reasoning that they were better off with “locking in” a 3% return level for the
next ten years than risking a chance of further decline in interest rate levels
(source: author’s discussions with different European pension fund managers
during different investment seminars and conferences). Such behavior was the
most widespread in the Netherlands where many pension funds have a
minimum guaranteed return requirement of 3% or 4% (www.aegon.com/
about/productlines/14240/26057/), which creates a risk bias. For example, with
a 3% required guaranteed return level the pension fund manager may prefer
buying and holding a 10-year government bond with a return level of 3.1% (at
purchase moment) until maturity than to engage in more active and riskier
strategies with expected return levels of, say, 3.2% during the next 10 years'. It
means that also in the government bond markets of major advanced economies
there may exist enough “willing losers