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Abstract

The Heterogeneous Agent Model has been analyzed since the introduction of the Euro. Three exchange rates have been examined, €/$, €/£ and €/¥. The model without a switching mechanism, whereby agent decide which strategy to use by looking on past profitability, has no explaining power. However the results improve when estimating the second step of the model, including the switching mechanism. The results show evidence of a market with heterogeneous agents. The results for the €/£ and €/¥, including the switching mechanism, exchange rates seem promising. However the model can not explain the €/$ behaviour. Furthermore are some extensions been analyzed estimated upon the model, which improve some of the results. Further does the out of sample forecast of the $/¥ exchange rate using the Heterogeneous Agent Model not outperform the random walk.
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1. 
Introduction

The FOREX market is the biggest market in the world. In April 2007, the average daily volume was $3.2 trillion (BIS Report, 2007). Despite the many research there is still no consensus concerning which exchange rate model to use. There has been quite some research upon exchange rate modelling, but the heterogeneous agent model is quite new and upon this field has not been done much research. 

Long before the traditional models, which do not assume heterogeneous behaviour, there were already some thoughts about non rational behaviour.  Keynes already in 1936 published a book wherein he said that it is very difficult to determine a fundamental price because market psychology and sentiment play an important role. It is also very difficult to collect all the information and to know which information to use. Despite Keynes way of thinking fundamental models evolved. One of the oldest and also one of the simplest models is the Purchasing Power Parity. Since this model there is a lot of research concerning exchange rates. During the 1970´s several exchange rate models arose which are based upon rational expectations. Those models assume fully rational behaviour of agents. Soon there was critique upon those models developed in the 1970´s because they failed empirical tests. Some anomalies were discovered which could not be explained by the rational expectations models. These empirical failures have led to three different exchange rate models (De Grauwe, P. and M. Grimaldi, 2006).One of these models is the heterogeneous agent model, where agents have different believes about the exchange rate and are not rational. This model is capable of showing non linear behaviour, which is seen in exchange rate movements and can therefore explain the anomalies. This non linear behaviour and these anomalies are especially visible nowadays. 
Therefore we have chosen to conduct research with the Heterogeneous Agent Model because it is able to explain the stylized facts, such as volatility clustering, fat tails and random walk behaviour that exchange rates show. Some research has been done upon this subject, but not since the introduction of the Euro. After the EMS period there is no fixed bandwidth anymore and exchange rates can flow freely. It is for fundamental traders therefore hard to determine the fundamental rate especially since there is no consensus in the research on how to determine the fundamental rate. Therefore we have to focus first on determination of the fundamental rate before we are able to conduct the research on the Heterogeneous Agent Model. The relationships examined will be the EUR/USD, EUR/GBP and the EUR/YEN. After the research of the validity of the Heterogeneous Agent Model some other research will be conducted concerning some details of the model.

The first step of the Heterogeneous Agent Model does not show heterogeneous behaviour and the results indicate that the model does not describe the exchange rates well. However the second step of the model, with the switching mechanism, improves the results and does show heterogeneous behaviour. Some extensions show interesting results. The Heterogeneous Agent Model does not outperform the random walk in an out of sample forecast.

This thesis is organized as follows. In the second section the evolution of the Heterogeneous Agent Model and previous research will be described. In the third section the Heterogeneous Agent Model will be described. In the fourth section the methodology will be described. In the fifth section the results will be described. Finally, the sixth section will provide some concluding remarks. 

2. 
Heterogeneous Agent Based Theory

2.1 
The Age before the Heterogeneous Agent Model

Before the Heterogeneous Agent Model could evolve some other theories were developed, the traditional models. The traditional models assume long term equilibrium. The first model developed was the Purchasing Power Parity. In the 1970´s the rational expectations models evolved, which were more complex than the Purchasing Power Parity. To get a good view on how the Heterogeneous Agent Models evolved we start describing how the rational expectations models evolved. 

Three papers form the cradle of the rational expectations efficient market models. The first one is the paper of Muth (1961). In this paper he described that markets are rational and made three assumptions;

1. The random disturbances are normally distributed.

2. Certainty equivalents exist for the variables to be predicted.

3. The equations of the system are linear.

The second paper is the one by Fama (1965) which was also important for the development of exchange rate models. He demonstrated that it is not possible to use past data to predict future values. He believed that the market is efficient and that prices only can change if there is new information. This theory later evolved to the Efficient Market Hypothesis (EMH) by Fama (1970). The third paper is published by Lucas (1971). He showed that macroeconomic analysis in combination of micro level analysis is necessary to determine prices. He demonstrated that to determine future prices it is necessary to look at industries equilibrium prices, which are determined by individual firm optimizing behaviour.

Several models have been developed in the 1970´s. These models had three main characters, which are based upon the three papers described above. The first assumption is based upon the paper of Muth (1961) that agents are rational. The agents take all the information into account and they do not make systematic forecasting errors. The second assumption is based upon the research of Fama (1965), which implies that markets are efficient. All publicly known information is embedded in the prices. Prices are formed by the known information of the fundamentals and can only change if new information is released. If prices are diverged from their fundamental price immediate arbitrage would bring the price back to its fundamental value. The third assumption is based upon Lucas (1971). The representative agent continuously maximizes his utility and is representative for the equilibrium price.

 Some examples of rational expectations efficient market models are the Monetary Model, the Dornbusch Model and the Portfolio Balance Model (De Grauwe, 2000). The monetary model, which is used in this research, uses macroeconomic variables such as interest rates, money supply and price levels to determine the fundamental rate. The Dornbusch model which has the same underlying fundamentals as the Monetary Model except for the fact that it drops the assumption that prices can change rapidly. The Dornbusch model assumes that prices are sticky and therefore do not adapt quickly to changing exchange rates. Therefore it will take a long period for exchange rates to return to their fundamental value. The Portfolio Balance Model is an extension of the Monetary Model, whereby the decisions of portfolio managers have influence upon the model. In this model it is the purpose to diversify and therefore besides the macroeconomic variables of the Monetary Model also other variables are included, such as measures of risk premia. The influence of the current account is important because it influences the risk premia attached to investments in different currencies. 

In the eighties it became clear that these rational expectations models were not realistic. Meese and Rogoff (1983) demonstrated that those structural models could not outperform a random walk test. Hacche and Townend (1981) concluded that neither the Monetary Model nor the Dornbusch model could explain the behaviour of the Sterling Pound in the seventies. The movements of the exchange rates in the eighties could not be explained by changes in fundamentals. Frankel and Froot (1987B) rejected homogeneous behaviour of the structural models and advised for future research to conduct research upon heterogeneous models. There were a lot of empirical rejections of the rational expectations models in the 1980´s because the bubbles could not be explained by fundamental news. De Grauwe and Grimaldi (2006B) did some research upon the exchange rate behaviour of the DM/USD during 1980-1987. They demonstrated that during 1980-1985 the dollar appreciated from 1.8 to 3.3, a rise of 80%. The appreciation period was 5 years and the next period was a depreciation of the dollar, which lasted only 2 years. The dollar depreciated back to his level of 1980, 1.8. Advocates of the Rational Expectations Model would say that this behaviour is explained by changes in the fundamentals, but there was simply not enough news to explain the bubble. This disconnection between the exchange rate and the fundamentals is also described in Frankel and Froot (1990) and Meese (1990). It is clear that there is a lot of evidence that the Rational Expectations Models can not outperform a random walk model. However sometimes the exchange rate even moves in the opposite direction of what the fundamentals predict (De Grauwe and Grimaldi (2006B)). This is shown in the research of Ehrwald and Fratzscher (2004), because in the period 1999-2000 the Euro should appreciate because the fundamentals show that the news is more favourable for the Euro than for the Dollar. Nevertheless the research of De Grauwe (2000) shows that for that period the news for the Dollar is more favourable than for the Euro. Those observations are contradicting which shows that there is no consensus about how to determine the fundamental rate. However there is consensus about the fact that there is not enough fundamental news about to explain the exchange rate behaviour. Researchers explained this fact by overshooting behaviour. This means that exchange rates overreact to news and it will take a while before it returns back to the fundamental rate.
The pattern in which exchange rates move can not be explained by the rational expectations model. Some characteristics are discovered which are not incorporated in the rational models. These characteristics which are unusual are called anomalies. As told above in 1983 there was some critique against the rational expectations models because they were not realistic and could not outperform a random walk, but there was much more evidence against the Rational Expectations Model. All these findings contributed to the development of the Heterogeneous Agent Model. We will describe some of these findings.

 First showed Baxter and Stockman (1989) that after the transition to the floating exchange rates in 1983 that there was an increase in exchange rate variability compared to the pegged exchange rate period. However they found little evidence of changes in macroeconomic variables. The disconnection between changes in macroeconomic fundamentals and the exchange rate is called it the “Exchange Rate Disconnect Puzzle” by Obstfeld and Rogoff (2000). They show that the exchange rates move the most when there is no news about the fundamentals. 

Secondly markets show excess volatility. A very clear example is the stock market crash of October 19, 1987 (Genotte and Leland, 1990). In one single day the stock market lost more than 20% of its value and there was not even significant news. This shows that markets can be very volatile, which can not be predicted by a normal distribution. Figure (2.1) also demonstrates the excess volatility, especially the last years. 
Figure (2.1) The Daily Volatility of the EUR/USD 
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Flood and Rose (1995) show that exchange rates have become much more volatile since the floating rate regime. Another characteristic that can not be explained by the fundamentals are the fat tails of the exchange rate distribution. When a distribution has fat tails it is not normal distributed. Occurrences that should be very rare occurring to the normal distribution are not that rare under a distribution with fat tails. Westerfield (1977) shows that exchange markets are not normal distributed because they have fat tails. Jacquier, Polson and Rossi (2004) also show that daily exchange rates have fat tails but that the evidence for weekly exchange rates is less strong. However in the most researches there is evidence of a fat tailed distribution of exchange rates (see Jorion (1988), De Vries (2001) and Lux and Marchesi (2000)).

Milgrom and Stokey (1980) describe, the third finding, the non trade theorem. They describe that if traders are rational they all use the information in the same way to compute prices. Therefore they all will compute the same price and therefore there will be no trade, because the price will be at the fundamental value and nobody can make a profit. However the large trading volumes of the market show that there is certainly a lot of trade going on in the market. Therefore Milgrom and Stokey conclude that traders do not behave rational.

Fourthly was the rise of behavioural finance, which is also important for the development of the Heterogeneous Agent Models. Leading researchers in this field are Simon, Kahneman and Tversky. They showed that people do not behave fully rational. A more detailed description of behavioural finance can be found in the section “Behavioural Finance”.

The last finding showed that there are also non rational traders (noise traders) besides the fundamental traders, which is very important for the development of the Heterogeneous Agent Models (Hommes, 2005). De Long (1990) showed that noise traders even are more profitable than fundamental (smart money) traders. Survey data showed that traders do not always look at fundamentals to determine their trading strategy, also technical rules are used. Mark (1995) showed that short term trading is influenced by noise and that the long term is mean reverting implying smart money traders. Ito (1990) showed that foreign exchange market participants are heterogeneous. He used survey data of the Japan Centre of International Finance. Taylor and Allen (1992) showed that 90% of the traders place some weight to non fundamental analysis. He conducted his survey among the chief foreign exchange rate dealers based in 1988 in London. Allen and Taylor (1990) conducted some research on the existence of Chartism in London and showed that there was significant evidence of chartist behaviour in the market.

These developments showed that there was a lot of evidence against the Classical theories. The Classical theories were not able to explain the behaviour of the exchange rates. These failures have let to the introduction of Heterogeneous Agent Models. 

2.2
Behavioural Finance

In traditional economic models agents tend to be fully rational and maximize their utility in an efficient market. The failure of the rational economic models to explain the market behaviour has introduced a new school, behavioural finance. It was not possible anymore for empirical models to explain stock market bubbles and volatility clustering. Behavioural finance has two building blocks, cognitive psychology (how people think) and limits to arbitrage (when markets are efficient) (Ritter, 2003). Only cognitive psychology will be discussed because this building block has some importance for this research.

Financial economics is the least behavioural of all subcategories of economics (Thaler 1992). In all the other subcategories does the behaviour of people influence the model. In finance we suppose that people always maximize their utility and behave fully rational, the rational agent approach. All people behave as they are highly intellectual and that they can predict as they have a crystal ball. This image does not fit with real life data because people do not tend to behave fully rational. A lot of anomalies have been found by researchers and the most well known research is that of Nobel Prize winner Kahneman in 2002. We will discuss some of those anomalies.

The first one is heuristics. Heuristic is a rule of thumb to make decisions easier. People can not assess all the information because it is too much therefore heuristics are introduced to make decisions easier. In this research also heuristics are used because people can not assess all the information and therefore they will look at the past profitability of a strategy to decide where to invest in. Benartzi and Thaler (2001) describe the “1/n heuristic”. This rule is to simplify the decision making process. The person only has to divide the n options he has equally among his options, each option will get the same weight. This rule is used in the first step, before the switching mechanism, of this research.

Another anomaly is framing. Tversky and Kahneman (1981) describe that people do not always make rational choices because people are not consistent. People are not consistent in their choices due to framing. The imperfection of human’s perception leads to inconsistency. The most famous example to demonstrate the imperfection of the human perception is the “Asian Disease”. A much shorter example is the way how telephone prices are presented. In quite hours people will get a discount compared to peak hour’s tariffs. Telephone companies do not present their tariffs as “the normal price” of quite hours and a surcharge for peak hours even that it means the same. Even if two outcomes mean the same people make different choices depending on how it is framed. An explanation given for this fact is given by the Prospect Theory. The initial wealth position does affect the value people attach to a final asset position. This is an explanation why people tend to be risk averse and a loss is worse than a gain of the same size. A rise in gain from $10 to $20 will give less utility than a loss reduction of -$20 to -$10. This is also illustrated by the figure (2.2).

Figure (2.2) Risk Averse Behaviour 
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Source: Tversky and Kahneman (1981)

The Prospect Theory is also described by an example of Kahneman (2002). Suppose there are three baskets of water. One basket (left one) contains hot water, the other basket (right one) contains cold water and the middle basket contains indifferent water. Suppose a person puts one hand in the right basket and the other hand in the left basket and keeps it there for a while. When the person after a little while will put both hands in the middle basket it will feel two different kinds of temperature. For his left hand the water will feel as cold and for his right hand the water will feel hot. This simple example describes very well why the initial position will affect the final position.

Other biases are described by Ritter (2003). The other biases are just named and not described in detail;

· Overconfidence

· Mental Accounting

· Representativeness

· Conservatism

· Disposition Effect

Another important element for this research is bounded rationality, this aspect is described by Simon (1955). In traditional models economic models agents are rational. Simon describes that it is not possible for an individual to have access to all the information and to compute all possible outcomes to derive to a fully rational decision. Therefore individuals are bounded rational (Simon, 1957). Agents make the best possible decision according to their capabilities. The world is too complex to assess all the information and therefore in this research agents make use of simple forecasting rules, heuristics rules (De Grauwe and Grimaldi, 2006).

The behaviour of humans, described by Kahneman, Tversky and Simon, show that people do not behave rational. They show that the representative agent approach is not valid because of people’s less than fully rational behaviour.

2.3
Agent Based Finance

Agent Based Finance is a new method for investigating financial market behaviour that does not show the “traditional” equilibrium. In many times Agent Based Finance assumes less than fully rational behaviour. LeBaron (2001) even calls it one of the most truly interdisciplinary areas of studies today. Researchers from several fields such as, economics, physics, psychology and computer science are contributing to this new method of research. First the traditional representative agent approach will be discussed and then the Agent Based Finance method.

The theory of the representative agents was born in the book of Marshall written in (1920), “The Principles of Economics”. The representative agent was born in the theory of Marshall which was about the representative firm. He wanted to describe industry equilibrium with a single market price without the assumption that all companies were the same. This representative agent theory is more limited than the representative agent theory used today (Hartley, 1996). Despite its limited use there was a lot of criticism during the years, but the theory survived and still nowadays scientists use the theory.

 Kirman (1992) describes in four reasons why scientists have problems by adapting the representative agent theory. First there is no reason to believe that the aggregate of individuals, even utility maximizers, act like an individual maximizer. Individual maximization does not lead to rationality. It is not possible to have a direct relationship between collective and individual behaviour. Secondly even if decisions of the collective are the same as of a maximizing individual, the theory still does not hold. Namely a reaction of the aggregate to a change of a variable of the model, such as a change in the tax policy, may not be the same as the reaction of the representative agent. Therefore it is not possible to use the representative agent model to analyze the effect of a policy change. In the case that the first and second problem are not applicable there is a third problem. The representative agent whose choices are the same as the aggregate choices of the individuals is a utility maximizer. However this does not mean that the preferences of the individual agent are the same of the aggregate preferences. The individual can prefer A over B when the aggregate of the individual prefers B over A. Therefore the preferences of the representative agent cannot be used to decide whether one action is better than the other. The last reason why there is criticism upon the representative agent theory is that there are problems with empirical tests of the model. It is hard to explain the behaviour of the group with one individual. The sum of behaviour of individuals may lead to complicated dynamics. When analyzing an individual upon those characteristics may lead to strange conclusions. That individual may have due to the model very unnatural characteristics.

The more complex the financial market became the less reliable was the Representative Agent model. This model was not able to produce the real market characteristics. A new model came, the Agent-Based approach. The bottom up modelling approach, used by the Agent-Based approach, showed some promising results. LeBaron (2000) described the three features of financial markets which make the Agent-Based approach more appealing. First the relation between information and price in financial markets tend to be variable, whereby the objectives are clearer. Second financial data is immediately available at many different periods from year to year but also from hour to hour. Lastly the developments in the financial markets, which give controlled environments, can be compared to the agent-based markets. Agent based finance can solve the issue of the complex market with heterogeneous agents, which is difficult to model. Agent-based modelling can deal with different type of agents who constantly change their behaviour. They change their behaviour in this research due to past results of their strategy. Agent-based finance is used in this research to tackle the problems dealing with this changing behaviour.
2.4
Fundamentalists

Scientists have tried to capture the fundamental value of exchange rate in models. Two of these models are used in this paper, the Purchasing Power Parity (PPP) and the Monetary Model. The PPP is the most simple of the two models and looks only at the price difference between the two countries to determine the fundamental exchange rate. The monetary model is more complex and uses more variables to determine the exchange rate.

2.4.1
PPP

Gustav Cassel introduced, in 1918, his ideas about the Purchasing Power Parity. In the year 1951 it became a theory. The theory is based upon the fact that exchange rates are depended on the relative price level. If there would be one single currency in the world then the prices of goods would be equal to each other all over the world. Gustav already noticed that this would only be the case in a world without trade restrictions or in a world where every country has the same restrictions. The exchange rate will deviate from its purchasing power parity rate if one country has more or other restrictions than the other country. For instance a country that has a lot of import restrictions and a relatively free export will see the value of its money go up in value. Therefore in his theory he included other variables besides price, such as tariff rates, transport costs and hindrances (Cassel, 1922). Gustav was not the first one to notice this. Heckscher (1916) already noticed that international transaction costs create deviation from the law of one price (LOOP). Those transaction costs variables are hard to quantify in a model. Cassel tried to incorporate those variables by estimating the effects of the U.S. trade tariff in 1922 and concluded that it is impossible to give a value to those restrictions. Therefore he only included in his model the variable price changes, equation (2.1). 
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Equation (2.1)

Viner (1937) was one of the first who criticized Cassel’s ideas. It is because of his critics that the PPP is attributed to Cassel1. Viner had some critics on the fact that in the theory of Cassel the relative price levels were the only determents of the exchange rate. Viner had two arguments against the theory. First of all he said that countries use different methods to determine the price level. The weights of similar goods are not the same in the price levels of countries. Therefore if countries have the same price for goods, corrected for exchange differences, they still would have a different consumer price index (CPI). This is due to the difference in weight of certain goods. Second there are a lot of additional factors that influence the exchange rate besides the relative price level, which are not incorporated in the model.

Viner was the first who had some critics upon Cassel’s ideas, but he was certainly not the last. There has been a lot of research upon the PPP and this research is still going on. Choi (2004) even calls the PPP one of the most heavily studied subjects in international macroeconomics. Sample periods that are mostly investigated are the 1920s, hyperinflation in Germany, and the period of the flexible exchange rates, which began in 1973 (Williamson, 1994). The period of the Bretton Woods system and the period of the gold standard are not much investigated. This is because there are too many restrictions on the exchange rate that the PPP does not hold. A lot of different research on the PPP has been done. Not only the sample period investigated differs but also the investigated currencies, the specifications to test the PPP, the price series and finally the kind of statistical tests.

Despite the broad research that has been done upon the PPP, there is still no final conclusion. It is still unknown if the PPP theory is valid or not. This is because of all the econometric challenges that are involved in determining its validity. Before the 1980 the researchers used a simple regression model and looked at the law of one price. Froot and Rogoff  (1994) called this the first stage out of three stages in the history of the PPP. The law of one price says that adjusted for tariffs and transportation costs goods should have identical prices across countries. Researchers used in the beginning the absolute PPP, the equation (2.2), for the Ordinary Least Squares (OLS) method. The exchange rate s is defined as units of domestic currency per unit of foreign currency. The domestic price series are denoted by p and the foreign price series are denoted by p*.
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Equation (2.2)
A perfect PPP would be the case if the constant of the regression is 0 and the coefficient of the difference of the two price series is equal to 1. Due to “real world” imperfections the constant is allowed to be non zero. This is due to transport restrictions and transportation costs. The absolute PPP only holds if the compared countries have identical goods baskets. When countries use different base periods or have different weights it is better to use the relative PPP, equation (2.3), instead of the absolute PPP. 
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Equation (2.3)

In equation (2.2) and (2.3) is it important to choose an appropriate price level index. Common is to use Consumer Price Index (CPI), but it would be better to use Wholesale Price Index (WPI). WPI is better because PPP only works if you compare the price level of tradable goods and the WPI consists only of tradable goods. On the contrary CPI consists of tradable and of non tradable goods. Non tradable goods do not have influence upon the exchange rate and should therefore not be incorporated into the model.

Frankel (1981) showed that the PPP was mostly valid in hyperinflation countries. He used equation (2.4) to determine the significance of PPP.
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Equation (2.4)

In other countries besides hyperinflation countries PPP was mostly rejected. The main conclusion of the first stage is that on the short run PPP does not hold, but there are not yet conclusions whether the PPP is valid in the long run.

Due to advances in econometrics during the mid 1980’s new methods arose to determine the PPP. In the second stage bivariate and multivariate tests were used to determine the validity of PPP. The classical tests, such as equation (4), were not valid anymore if the regressors are non stationary. The variances of the regressors have to converge to a constant or else the reported standard errors will be underestimated. Therefore the tests of stage 1 are not valid any more. In the second stage the null hypothesis is that the real exchange rate follows a random walk. The alternative hypothesis is that the PPP works in the long run. The tests of the first and the second stage differ in the sense that the second step imposes rather than estimate that β=1 and they differ because that the second step tests rather than impose that the real exchange rate is stationary. Equation (2.5) shows how the real exchange rate rt is defined.
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Equation (2.5)

Examples of tests of the second stage are the Eagle-Granger test, the Johansen-Juselius test and the augmented Dickey-Fuller test.

  Stage three starts in the beginning of the 90’s. The third stage differs slightly from the second stage. In the second stage tests there is research if the real exchange rate is stationary. In the third stage the scientists ask only if equation (2.6) is stationary for any constant of μ or μ*.
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Equation (2.6)

Some studies find evidence of purchasing power parity, but others reject the PPP. There is a mix of results and conclusions, depending on the sample period, currency studied, method used and the specifications to test the PPP. Therefore the conclusion is that there is not yet consensus within the field of PPP.

2.4.2 
Monetary Model

The monetary model determines the exchange rate with a set of monetary fundamentals. Frenkel (1976) says that the monetary model can be seen as a dual relationship of the monetary approach and the exchange rate upon the balance of payments. He emphasizes the role of money and other assets determining the balance of payments, as well when the exchange rate is pegged and when it is flexible. There are two kinds of monetary models, the flexible-price monetary approach (FLMA) and the real interest rate model (RID) (Macdonald and Taylor, 1994). We will first focus upon the FLMA.

Yong and Ling (2000) described that the FLMA is built up by several equations. The FLMA assumes that the price level (p), the nominal interest rate (r) and the GDP/income (y) do have influence upon the demand for money. The model assumes a monetary equilibrium and therefore monetary demand is equal to monetary supply (m). This gives equation (2.7), where all the variables except for the nominal interest rate are expressed in natural logarithms and ε is the disturbance term.
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Equation (2.7)

This equation will also hold for the foreign country (2.8), where the foreign magnitudes are denoted with an asterisk.
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Equation (2.8)

The FLMA also assumes that the PPP holds and therefore can the exchange rate (s), in natural logarithms, be expressed as in equation (2.9). The exchange rate is denoted as home currency per unit of foreign currency.
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Equation (2.9)

Another assumption of the FLMA is that foreign and domestic bonds are assumed to be perfect substitutes from each other and therefore the uncovered interest party condition (UIP) will hold. The UIP says that the difference in interest rates between two countries is equal to the expected change in the exchange rate between two countries, equation (2.10). δEs is the expected rate of change of the exchange rate.
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Equation (2.10)

 Substituting equation (2.7) and (2.8) into (2.9) gives equation (2.11).
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Equation (2.11)

The nominal interest rate is determined by two variables, the expected inflation rate and the real interest rate, the Fisher effect. This effect is described in equation (2.12) and (2.13), where i is the real interest rate, Eπ the expected inflation rate and the foreign values are denoted by an asterisk.
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Equation (2.12)
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Equation (2.13)

Assumed that the real interest rates in both countries are equalized, then
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Equation (2.14)

Equation (2.11) can be rewritten by adding equation (2.14) and to make the formula complete a coefficient for the money supply is added, equation (2.15).
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Equation (2.15)

Equation (2.14) is the FLMA. In the existing literature there are small differences between the equations used. Macdonald and Taylor (1994) do not use expected inflation but instead long-term domestic interest rate. If the FLMA is correct then α is equal to 1 because if the money supply will increase the prices will increase with the same rate as the money supply increases. This will increase the exchange rate which will result in a depreciation of the home currency. β should be equal to the income elasticities from domestic and foreign money demand functions. An increase in the income of the home country will have a negative influence upon the exchange rate. The theory says that an increase in income will have a positive effect upon the currency because more capital will enter the country because foreign people want to invest. That will result in an increase in demand for the domestic currency which will result in an appreciation for the home currency. This negative coefficient β is the opposite of the Mundell-Fleming model (Cao and Ong, 1995). The Mundell-Fleming model says that if the income of a country increases then the imports will be stimulated. This will enhance the demand for foreign currencies and therefore will the home currency depreciate instead of appreciate. At last γ should be equal to the numerical values of the interest rate semi-elasticities from the domestic and foreign money demand functions. An increase in inflation will result in switching of agents from domestic currency to bonds denoted in domestic and foreign currency. This will result in a depreciation of the domestic currency, an increase of the exchange rate.


Frankel (1979) developed the RID. He thought that the FLMA was not realistic, because it does not pay attention on the short term. Therefore he combined the Frenkel-Bilson model with the Dornbusch (Keynesian) model. The Frenkel-Bilson model looks at the long run monetary equilibrium. It shows that monetary expansion will have a negative influence upon the home currency and therefore leads to long run depreciation. An increase in monetary policy will cause an increase in the money supply, which leads to an increase in the expected inflation, which will lead to a decrease in the demand for the currency. The Dornbusch (Keynesian) model looks at the short run. The model assumes that sticky prices in goods create a difference between the short and long run. When the nominal interest rate is low and the expected inflation is high, then is the domestic economy very liquid. Capital outflow will cause the exchange rate to depreciate. The exchange rate will go beyond its equilibrium value by an amount created by the real interest rate differential. Frenkel incorporates the interest rate (r) to capture the liquidity effects of monetary policy, see equation (2.16).
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Equation (2.16)

An increase in θ will have a negative effect upon the exchange rate which will cause an appreciation for the domestic currency.


A lot of research has been done upon the validity of the monetary models. However for the monetary model, the same as for the PPP, there is not yet an overall conclusion about his validity. 

2.5
Technical Analysis

‘Investment based on genuine long-term expectation is so difficult... as to be scarcely practicable. He who attempts it must surely run greater risks than he who tries to guess better than the crowd how the crowd will behave’ (Keynes, 1936)

Technical analysis is a very old tool of investment analysis. This form of analysis already dates from the beginning of 1800 (Brock et al., 1992). The roots of technical analysis came from the Dow theory based upon the editorials written by Charles Dow in the Wall Street Journal, where he was an editor from 1889-1902 (Griffioen, 2003). Robert Rhea published his ideas in his book the “The Dow Theory” (1932). In this book the fundamentals for technical analysis were laid. Technical analysis was already in use before fundamental analysis. This type of analysis became more common when financial information became more accessible and extensive. Technical analysis tries to forecast prices by looking at prices of the past and other summary statistics. Traders using technical analysis think that they can predict shifts in demand and supply by looking at charts of market behaviour. A lot of those techniques are older than 70 years and they vary from very simple models to quite extensive models.


There are more than 100 methods of technical analysis. They all have the consensus that they do not have to look at fundamental levels. Most of those technical analysis rules are easy and cheap to apply. A real technical trader does not even care in which industry he will invest. A chartist tries to detect changes in investor’s sentiment and tries to make a profit of it. There are two types of technical analysis; charting and the use of mechanical rules (Neely, 1997). Charting uses graphs to analyze trends in the past and uses that information to determine future trends. The trends the chartist determines are highly subjective and require a lot of skills. The other type of technical analysis which uses mechanical rules is objective. This method requires consistency and discipline of the investor because he has to stick to the predetermined rules. First we will discuss charting and then the mechanical rules.


Charting can be used to determine future values of securities. There are several kinds of charts but the simplest type of chart is a line chart. The idea with charting is to find trends. This can be done by identifying peaks and troughs. With those peaks and troughs a chartist can draw lines, see figure (2.3). 

Figure (2.3) Technical Analysis on the EUR/DM Exchange Rate 
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Source: Neely (1997)

In figure (2.3) the peaks and troughs are during the period constantly higher which gives an upward trend. The trend line given is the downward trend line, determined by all troughs. An upward trend line can also be drawn, which is determined by the peaks. Each peak will give a resistance level and each trough a support level. If the exchange rate remains between the downward and upward trend line the current trend (in figure (2.3): upward) remains. When the exchange rate is in an upward market, will it give a sell signal if it goes below a support level or the trend line. It is important to see as soon as possible if the trend will reverse. There are several methods that can be used to spot a changing trend, for instance the “Head and Shoulders” method.


The other method for technical analysis is to make use of mechanical trading rules. The mechanical rules are not subject to emotions of the trader if he behaves consistent. A negative aspect of mechanical trading rules compared to the chartists that some aspects are not taken into account which a skilled chartist would have done. The most popular technical analysis is the Moving Average rule. A moving average is an indicator that shows the average value of a security over a period of time. The moving average is computed over a certain time period. There are several ways of interpreting the moving averages (Achelis, 1995). The simplest way is to compare the security’s moving average price with the price of the security itself, see figure (2.4). 

Figure (2.4) 9-Months Moving Average of the EUR/USD
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A buy signal is generated when the security’s price rises above its moving average and a sell signal is generated when the security’s price declines below its moving average. It is also possible to compare the moving average with an indicator, for instance a Moving Average Convergence Divergence (MACD). When the indicator rises above the moving average an upward trend will be likely and therefore it gives a buy signal. The last possibility, which is used in this research, is to compare two moving average values with each other, whereby one moving average has a shorter time frame than the other. When the short term moving average intercepts the long term moving average from below and goes beyond the long term moving average a buy signal is generated. When the short term moving average comes below the long term moving average a sell signal is given. Another popular mechanical trading rule is the ”Trading Range Break”, whereby a trader buys when a currency rises x percent above its previous local minimum (Neely, 1997). The number of the filter, x, is chosen by the analyst by looking at past performance. 

Technical analysts believe they can beat the market. Many economists are sceptical about technical analysis, because it is against the Efficient Market Hypothesis (EMH). The EMH says that it is not possible to beat the market with information of the past because all the information is already embedded in the price. However in the 1990´s technical analysis renewed its interest because of new empirical findings that it could useful. Brock et al. (1992) found evidence that all trading rules (moving average and trading-range break) make a significance profit. Menkhoff (1998) concluded after he did some research among traders in Germany that many market participants use non-fundamental trading strategies. Cheung and Chinn (1999) show that 30% of the traders in the United States can be best described as technical traders. Allen and Taylor (1992) showed that 90% of the respondents of traders in London use technical analysis. However there are also quite some researchers who do not find evidence in favour for technical analysis, when repeating some older researches for different periods and different countries. Hudson, Dempsey and Keasey (1996) use the trading rules of Brock et al. (1992) and show that after deduction of transaction costs the rules are not profitable. LeBaron (2000B) reviewed the paper of Brock et al. (1992) over a hundred year period of the Dow Jones Index. The results were promising over a 90 years period until the 1990´s. LeBaron concluded that this could be the problem of data snooping.

There is evidence in favour and against technical analysis. There is no consensus yet how useful technical trading is. There are a lot of technical trading strategies, whereby all the research has concentrated on a few popular mechanical trading rules. It is very hard to conduct some research upon charting, because it is very subjective and hard to quantify. In the future a lot of research has to be done to provide a more extensive conclusion. Possible fields of research are other mechanical trading rules besides the popular Moving Average and chartists behaviour. 

2.6
The Heterogeneous Agent Models

The Heterogeneous Agent Models for exchange rates are a quiet new field of research. Frankel and Froot (1987) were the first to recognize that heterogeneous agents have changing beliefs about the behaviour of the exchange rate, they also introduced the non-linear features of exchange rates. They showed that there are three kind of traders; Fundamentalists, Chartists and Portfolio Managers. The portfolio managers use information of the fundamentalists and the chartists. However they were not the first to introduce the Heterogeneous Agent Models. Zeeman (1974) was the first to recognize that there were two type of traders; fundamentalists and chartists. He conducted research on the relation between the two types of traders for the stock market. We will give a brief summary of the previous research within the field of Heterogeneous Agent Models explaining exchange rate behaviour.

Despite its relatively young existence there are already quite some Heterogeneous Agent Models developed. Hommes (2000) gives a broad overview of the papers which constructed Heterogeneous Agent Models. He even noticed that some authors even talk about the Heterogeneous Market Hypothesis instead of the Efficient Market Hypothesis. As been told Frankel and Froot (1987) were the first to recognize that heterogeneous agents have changing beliefs about the exchange rate. The important aspect of that paper was that it could explain the non linear behaviour of exchange rates. The non linear character was explained due to the fact that agents have changing beliefs, heterogeneous behaviour. De Long et al. (1990) also had two types of traders, fundamentalists (smart money traders) and chartists (noise traders). They demonstrate that irrational noise traders earn on average a higher expected return than rational smart money traders. This is evidence against the theory of Friedman (1953) which tells that irrational traders will be driven out of the market by rational traders because they lose money. Namely the rational traders drive the price back to the fundamental which will result in a loss for the irrational traders. De Long et al. (1990) also show in their paper that the model (including noise traders) can explain several anomalies, such as excess volatility and mean reversion in stock returns. Lux (1995) also shows that due to the irrational behaviour of noise traders excess volatility and mean reversion can be explained. The chaotic behaviour of exchange rates can be explained by switching weights of the fundamentalist and the chartists. In the model of Brock and Hommes (1997, 1997B and 1998) agents are boundedly rational and are heterogeneous about future values of assets. Each period agents revise their beliefs of the asset according to a “fitness measure”, such as past profits. They show that if the intensity of choice to switch between assets is high, an irregular pattern of asset values will be derived. They also place some question marks to the theory of Friedman (1953) that only fundamental traders can survive in a market and that there is no place for irrational traders. De Grauwe and Grimaldi (2005, 2006) developed an exchange rate model, which replicates the stylized facts exchange rates reproduce in reality. Their model is capable of reproducing the “disconnect puzzle”, fat tails, volatility clustering and the continuously existence of chartists. They conclude that the non-linearity feature of exchange rates finds its origin in the existence of transaction costs in goods markets. Therefore it is not possible for exchange rates to adapt to changing prices. Their model includes heterogeneity of agents whereby they switch to the most profitable one. They do not assume rational behaviour because it will give an “infinite regress” problem. It is not possible for an agent to know what the expectation concerning the exchange rate is of other agents which in turn have to know the expectation of other agents, and so on. They conclude their research by saying that due to the nonlinear speculative dynamics of exchange rates it is very difficult if not impossible to predict the movements of exchange rates.

There is a lot of research describing the advantages of the non-linear Heterogeneous Agent Models in comparison to the linear rational models. However there is not a lot of research with real life data that test the empirical validity of the Heterogeneous Agent Models. The verifications of the Heterogeneous Agent Models have been done by simulations or analytical derivations (De Jong et al., 2006). Boswijk et al. (2007) conducted research upon S&P data in the period 1871-2003. They show that there is significant evidence of behavioural heterogeneity. The F-test rejects linearity in favour of non linear heterogeneous behaviour.  They show that there are two types of traders, fundamentalists and chartists. They assume that the fundamental value is publicly available to all agents. Another research that examined the influence of the Heterogeneous Agent Model upon the exchange rates is that of Reitz and Westerhoff (2003). They conducted research on the US Dollar against the German Mark, the British Pound and the Japanese Yen in the period 1980-1996. There were two types of agents, fundamentalists and chartists. The weight of the fundamentalists was determined by the extent of misalignment between the real exchange rate and the fundamental value (PPP). The weight of the chartists was fixed. They concluded that the more misalignment between the fundamental value and the exchange rate the less fundamental traders were active in the market. Therefore they did not show stabilizing behaviour. The opposite was the case whereby bubbles gained momentum. The research that comes very close to this research is that of De Jong et al. (2006). They used the Heterogeneous Agent Model for the European Monetary System (EMS) period, whereby using a central parity rate as fundamental rate. They show significance evidence for heterogeneous behaviour in the exchange market. There is evidence of fundamental behaviour and the existence of two types of chartists behaviour (Autoregressive chartists and Moving Average chartists). Their switching coefficient is only significant in two out of the eight cases, but their model with the switching mechanism has a significantly higher r-squared than the model without the switching mechanism. This indicates that the model with switching agents performs better than the model without switching agents. The forecasting ability of their model shows that the heterogeneous model outperforms the random walk model.

This brief review of the Heterogeneous Agent Models shows that quite a lot of research can be done in this field, but that the results seem promising. The research upon the theory of Heterogeneous Agent Models is quite extensive. There is also some research upon simulations of those heterogeneous models. However there are only a few papers conducted upon empirical research of the heterogeneous behaviour of exchange rates. There is still a lot of work to do to examine different periods, different models and forecasting abilities.

3. 
The Model

The characteristics of the heterogeneous agent model, described in the previous sections have to be incorporated in the model. Agents should use “heuristic rules” because they are “boundedly rational”. They use a trial and error strategy where they switch of strategy if another strategy is more profitable. The Heterogeneous Agent Model used in this paper is based upon the model used in De Grauwe and Grimaldi (2006). The model combines macroeconomic with microeconomics. First the optimal portfolio is determined with a utility function. Second the expected exchange rate will be formed by three different strategies. Lastly the weight of the strategies will be determined by their relative profitability. 

3.1
The Optimal Portfolio

In the model there are i types of agents which can invest in two kinds of assets, domestic assets and foreign assets. To determine the utility of an agent a standard mean-variance utility function is used. The mean variance framework introduced by Markowitz (1952) is used. The variance utility function can be described with the following equation (3.1):
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Equation (3.1)

The utility is given by U and 
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 is the wealth of agent i at the time t+1. Et is the expectation of the agent. The coefficient for the risk aversion is μ and 
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. The higher the risk aversion and the higher the variance for wealth the lower the utility will be. Agents can only distribute their wealth between domestic and foreign assets. Equation (3.2) will show this in the budget constraint.
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Equation (3.2)

The interest rate is denoted as i and the exchange rate as s (domestic currency per unit of foreign currency). The amount of wealth invested in a foreign country is given by di,t, denoted in foreign currency. The first part on the right hand side, 
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, gives the amount invested abroad on t+1 given in the domestic currency. The amount invested abroad on t will receive interest (i*) on t+1, which will be presented in domestic currency by multiplying this amount with the exchange rate on t+1. The other part on the right hand side, 
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, will give the amount invested in domestic assets on t+1. First will the amount on time t be determined by deducting the amount invested abroad, denoted in domestic currency, of the amount of wealth on t. This amount will receive an interest payment on t+1 of i. Therefore the wealth of agent i on t+1 is the amount of wealth invested domestic and abroad plus the interest received in both countries. To derive to the optimum invested abroad, should the variance be minimized given the expected wealth or should the wealth be maximized for the given variance. Therefore the first derivative of d should be taken of equation (3.1) and set to zero to find the maximum. After the maximization of the utility function the optimal amount of wealth invested abroad (d) could be determined, see equation (3.3) below:
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Equation (3.3)

Where 
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The total market demand for foreign assets is given by equation (3.4), which is equal to the sum of individual demands.
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Equation (3.4)


FS is the number of different forecasting strategies. In this thesis that number is three, fundamentalists and two types of chartists. The number of agents of type i is denoted by n and D is the total demand for foreign assets at time t. In market equilibrium demand and supply are equal to each other, see equation (3.5).
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Equation (3.5)

The market supply of foreign assets, S, is for simplicity reasons exogenous and constant.

By substituting the optimal foreign holdings, equation (3.3), into the total market demand for foreign assets, equation (3.4) and then by substituting it in the market equilibrium equation, equation (3.5), will give the market clearing exchange rate. Equation (3.6) shows how the market clearing exchange rate is determined.


[image: image38.wmf]t

FS

i

t

t

t

i

t

i

t

t

i

FS

i

t

i

t

i

t

S

s

E

w

w

i

i

s

e

s

s

+

ú

ú

û

ù

ê

ê

ë

é

W

-

÷

÷

ø

ö

ç

ç

è

æ

+

+

=

å

å

=

+

=

1

2

,

1

,

1

2

,

,

*

)

(

/

1

1

1



Equation (3.6)

The weight of the strategy is given by equation (3.7).
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Equation (3.7)

The white noise error term is given by ε and capital omega is described in equation (3.8).
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Equation (3.8)

The higher the foreign interest rate the higher the exchange rate, which means depreciation for the domestic currency. The expected exchange rate is determined by the weighted forecasts of the different strategies corrected for risk, the higher the variance the less weight is given to the forecast of the exchange rate.

3.2
The Modelling of Exchange Rate Expectations
Now the modelling of the exchange rate expectations will be described. In this research in contrast to De Grauwe and Grimaldi (2006) there are three expectations strategies instead of two expectations strategies. 

For the first strategy agents will use only macroeconomic variables to determine the fundamental rate. They will be called “The Fundamentalists”. In this research the fundamental rate is determined by the Purchasing Power Parity (PPP) and the Monetary Model. In the research of De Grauwe and Grimaldi (2006) was the modelling of the fundamental exchange rate outside the scope of their research and assumed that the fundamental rate behaves as a random walk without a drift. In the EMS period it is possible to use the central parity rate as a proxy for the fundamental rate (De Jong et al., 2006). In the EMS period, which ended in December 1998, there was a target zone wherein the exchange rate had to move. The middle of the target zone could be described as the central parity rate. Since the introduction of the Euro there is not a target zone anymore and exchange rates can move freely. Therefore it is not possible to determine the central parity rate anymore and the PPP and the Monetary Model can be used to determine the fundamental rate. Agents that use the second and the third strategy will be called “Chartists”. In this model there are two types of chartists. The first type will only use Auto Regression (AR) to determine the exchange rate and the second type will use only Moving Averages (MA) to determine the exchange rate. Agents will compare the ex-post profitability of the three strategies and decide whether they will stick to the strategy or switch to another one.

The fundamentalists determine the expected exchange rate by comparing the fundamental rate with the actual exchange rate, see equation (3.9).
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Equation (3.9)

Where 
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 is the fundamental exchange rate at time t-1. The fundamentalist traders look on t what the exchange rate was on t-1 and compare this value with the fundamental exchange rate. Fundamentalists are stabilizing and therefore the difference between the real exchange rate and the fundamental rate will lessen. The speed in which the exchange rate will come back to the fundamental rate is determined by ψ. De Grauwe and Grimaldi (2005) also incorporate a variable for transaction costs, C. There is some literature stressing the importance of transaction costs in the goods market
. Transaction costs are not incorporated in the model, nor did De Jong et al. (2006)
. Theoretically we think that transaction costs are important by determining the fundamental rate. Due to the fact that there is not a mechanism that drives the exchange rate back to its fundamental value, if the transaction costs in the goods market are higher than the difference between the real exchange rate and the fundamental value. Nonetheless in reality the influence upon the exchange rate determination will not be very high because the real exchange rate does not move often very closely to the fundamental rate. The second reason is that in reality there is not one fundamental rate. Each trader will have another method of determining the fundamental rate and therefore will compute another rate. There will not be one fundamental rate but thousands of fundamental rates. The third reason of not incorporating those costs is that it is very hard to determine the transaction costs and therefore you can not make a good estimation of those costs. 


The second group and the third group of agents are chartists. In this research there are two kinds of chartists. One group uses an autoregressive model and the other group uses moving averages to compute the expected exchange rate. The model used by the second group, autoregressive chartists, is shown in equation (3.10).
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Equation (3.10)

This equation is totally dependent on the coefficient of α. If α is negative than the expectation of the chartists is that the exchange rate will stabilize, because they expect a reversion in the exchange rate compared to the previous period. On the other hand if α is positive then chartists show extrapolating behaviour. This extrapolating behaviour is one of the reasons how bubbles evolve (Neely, 1997). The difference between the two exchange rate variables is two periods because the chartists access the model for t+1 on time t and they only have information about t-1.


The third and last group of agents uses the moving average to compute the expected exchange rate. The model they use is shown in equation (3.11).
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Equation (3.11)

The expected exchange rate is determined by two moving averages, a short turn moving average and a long term moving average. The coefficient λ tells something about the relationship of the two moving averages and the expected exchange rate. When λ>0 then the moving average (MA) model works destabilizing because the long term MA and short term MA diverge. When λ<0 then the MA model works stabilizing because the long term MA and short term MA move to each other. The difference between the two exchange rate variables is again two periods, as with the first and second group of agents.

There is a huge difference between the first group of agents compared with the second and third group of agents. The first group of agents uses only fundamental information concerning the exchange rate. The second and the third group of agents do not use fundamental information. The only information they use is the past exchange rate. There is a lot of evidence that both strategies, fundamental and technical analysis, are used in reality as described in section 2. Nonetheless it is hard to know which specific analysis is used within the category fundamental analysis and technical analysis. This is especially the case for the technical analysis. There are so many kind of technical analysis, more than 100 methods, as described in section (2.5). In this research the models that are used are based upon previous research. The reason for the two kind of technical methods is that the two are relatively simple to implement and are widely known. 

3.3
Choosing the Method

Now the last step of the model will be described. In this step the agents will evaluate the usefulness of the three methods with each other. The agents compare the profitability of the different methods ex-post with each other and decide whether to switch or stick to the current strategy. With this step the weight of the methods will be determined.

To implement this idea the Adaptive Belief System (ABS) of Brock and Hommes (1998) is used. With the ABS agents can choose from a set of predictors of the expected exchange rate. The predictor the agents choose depends on the past performance of that method. This method is rational because agents will choose the method which gave them the highest profit.

Before it is possible to determine the weight of each strategy, the profitability per strategy has to be determined. The profitability, described as the prediction error, will be determined by the equation (3.12).
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Equation (3.12)

The profitability is described as the difference between the expected and the real exchange rate. This value is squared to make sure the prediction error will be positive and to give more weight to very high values of the prediction error. The higher the π the higher the prediction error and the higher the prediction error the less useful that strategy is. De Grauwe and Grimaldi (2006) have chosen for another definition of profitability. They defined profitability as a one period return, where they multiplied the excess return times the optimal demand of assets invested abroad. The difference between the method of De Grauwe and Grimaldi (2006) and the method used in this research is that high forecasting errors do get a higher weight, because of the square, and get therefore more “punishment”. Equation (3.12) does not incorporate the difference in interest rate between domestic and foreign interest rate, which is a negative aspect of equation (3.12). Our model as well as the model of De Grauwe and Grimaldi (2006) has their advantages and disadvantage, but equation (3.12) looks especially at the forecast error which is a very important factor in this model and is easy to implement. Therefore in this model is chosen for equation (3.12). 

De Grauwe and Grimaldi (2005) incorporated for fundamentalists also costs for collecting information to determine the fundamental rate and did not incorporate any costs for chartists because they believe that chartists information is costless. In this research this has not been taken into account because the information needed for the fundamental analysis is for institutional investors already available for them and they do not have to make extra costs for those variables. Therefore in this research costs for collection information are not incorporated. 

Now when the profit equation is determined it is possible to determine the switching function. In this research there are three strategies which the agents can follow. The weight an agent gives to a strategy is determined by w. There are three w’s which together are 1 and separately between 0 en 1. To determine the weight of a certain strategy equation (3.13) is used.
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Equation (3.13)

Equation (3.13) can be rewritten to equation (3.14).
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Equation (3.14)

The higher the π the higher is the loss. A high loss should give a low weight of that particular strategy and therefore γ is given a negative relationship. If 
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) will be negative. After the multiplying step with negative γ the number will become positive. The denominator will increase with the result that wi,t will decrease. After calculating the weights for all three strategies the agents start to invest in the strategies according to the respectable weights. Each period the weight has to be determined again and agents have then to decide whether to switch or not.

4. 
Methodology 
Some adjustments on the model described in third section will be made to determine the Heterogeneous Agent Model. Before the Heterogeneous Agent Model can be tested first the fundamental rate has to be determined. Therefore will the determination of the fundamental rate first be described and thereafter the Heterogeneous Agent Model. After the description of the main model several extensions will be described.

4.1
Determining the Fundamental Rate

This section describes how the fundamental rate is determined. The fundamental rate is important to analyze the fundamentalists in the Heterogeneous Agent Model. There are several methods to determine the fundamental exchange rate. In the classical theory is the exchange rate determined by macroeconomic variables, but still there isn’t one fundamental model that is able to predict the exchange rates. Because there is not a single proven method to determine the fundamental rate, a choice had to be made. In this research the Purchasing Power Parity (PPP) and the Monetary Model are used and are estimated by non-linear least squares. These models were chosen because they are well known and not too hard to implement. First we will describe the empirical model that is been used and then the results will be examined.
4.1.1
Estimation of the PPP

To determine the PPP the model of Williamson (1994) is used, see equation (4.1). The relative model is not used because it is required for this research to determine the fundamental rate and not the relative change.
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Equation (4.1)

This model, to determine the absolute PPP, is also used by Frenkel (1978,1981). The exchange rate, s, is denoted as domestic currency per unit of foreign currency. The p stands for the price series. Foreign variables are expressed with an asterisk. The time is denoted by t, the constant is given by β and the error term is given by ε. The exchange rate and the price levels are expressed in natural logarithms, to improve the regression results.

In this research the Consumer Price Index (CPI) is used as a proxy for the price level. This is a better proxy to use than the inflation of the country. Inflation is determined by the general price level of goods in a country. It is hard to compare countries with each other because they have different goods. Another disadvantage is that inflation looks at all the goods and services provided by a country and not only the tradable goods. With the CPI it is better to compare the prices of goods in countries with each other. CPI consists of an average of goods and services representative for the expenditure for households in that given country (Datastream Navigator). With CPI you can compare, in most of the times, identical baskets of goods between countries. There are two major disadvantages by using CPI. First you can not compare two countries with each other if the goods that mould the basket of the CPI are not the same or have different weights. When the baskets between two countries consist of different goods or different weights it is not correct to compare the two countries with each other. Second the theory of PPP only works if you compare tradable goods with each other. The CPI does not only consist of tradable goods. The last disadvantage can be solved using the Wholesale Price Index (WPI) instead of the CPI as a proxy for the price level. The WPI measures the average change in selling prices of semi finished and finished goods (Datastream Navigator). The WPI therefore only consists of tradable goods. However for this research it was not possible to use the WPI. The reason is that not for every country, needed for this research, WPI data was available. The CPI was available for every country, in the dataset, and therefore CPI is used as a proxy for the price level of a certain country.

4.1.2
Estimation of the Monetary Model

To determine the fundamental rate with the Monetary Model the flexible-price monetary approach (FLMA) is used. This approach, equation (4.2), is described in Macdonald and Taylor (1994). Two other variables are added to their model to make the Monetary Model more complete, see equation (4.3).
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Equation (4.2)
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Equation (4.3)

Equation (4.3) will be described and why it differs from equation 2. The time is given by t, c is the constant, ε is the error term and foreign values are denoted with an asterisk. All variables are expressed in natural logarithms, except for the interest rates. This is because the interest rate is given in percentages and therefore it is not necessary to take a logarithm. The exchange rate is given by s, which is the domestic currency expressed per unit of foreign currency. The money supply is given by m. The money supply shows the amount of money available in an economy. The money supply is positive correlated with the prices and therefore an increase in the money supply will depreciate the domestic currency (Boyer, 1978). There are several gradations of the money supply, M1, M2, M3 (Saunders and Millon Cornett, 2006). The higher the number the more types of money are involved. M3 is the most extensive definition. For the model it would be better to include the most extensive definition of the money supply because all the types of money have influence upon the exchange rate. The M2, which consists of M1 plus quasi-money, is the most extensive version of the money supply available for the countries of the data set. Therefore the M2 is used in this research. The second coefficient tells something about the relationship of the industrial production, “ip” in the formula, with the exchange rate. The industrial production is used as a proxy for income because data of industrial production is monthly available (Gebregiorgis and Handa, 2005). Income (GDP), used in equation (4.2), is only quarterly available. The models used in this research use monthly data and therefore industrial production is used instead of income. The third coefficient describes the relationship between the interest rate and the exchange rate. Macdonald and Taylor (1994) use for their FLMA model the long term interest rate because they treat the monetary model as a long-run equilibrium. In this research monthly data is used and therefore one month interbank interest rates are used. Interbank interest rates are used instead of nominal interest rates because interbank interest rates do not incorporate the risk spread upon loans. It is important to compare the interest rates corrected for risk and therefore the interbank rate is chosen. Two other variables are added which are not incorporated in equation (4.2), Consumer Price Index (CPI) and the price of oil. The reason why the CPI is incorporated in the model is to correct for inflation. Yong and Ling (2000) incorporated inflation in their model because domestic inflation has a negative influence upon the domestic currency. In equation (4.3) CPI is used as a proxy for inflation, for explanation see section PPP in this section. Oil is incorporated in this model because of our own view that oil is correlated with the exchange rate, especially the US dollar because the oil countries are dependent on the dollar. Appendix A shows the correlation diagram of oil with the currencies of this research, which is quite high. The effect of oil upon the exchange rate is also described by Macdonald (1998). The relation of oil upon the exchange rate is defined with the fifth variable. The London Brent Crude Oil price index ($/barrel) is used in the data set. 

4.1.3
Results of the PPP

The results of the PPP regression, necessary to compute the Heterogeneous Agent Model will now be examined. According to the traditional theory there should be a negative relation between the exchange rate and the prices. In our model the Consumer Price Index (CPI) is used as a proxy for price. In our formula (equation 4.1) should, according to the theory, the coefficient β be positive because if the domestic CPI appreciates it will have a positive influence upon the exchange rate and therefore result in a depreciation for the domestic currency. However the results (table 4.1) are not consistent and in line with the theory.
Table (4.1) Results of the PPP Regression

	PPP
	EUR/USD
	EUR/UK
	EUR/JAP

	
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	β
	11.08
	0,00***
	-2.67
	0.00***
	-2.38
	0,00***

	R-squared
	0.49
	0.26
	0.70

	Adj. R-squared
	0.49
	0.25
	0.69


Notes: Table (4.1) shows the estimation result of equation (4.1). β represents the coefficient for the difference in CPI. The probabilities are clarified with asterisks, statistically significant on a: 1%(***), 5%(**) and 10%(*) confidence level.
Only for the EUR/USD relation the coefficient is positive but for the EUR/UK and the EUR/JAP the relation is negative. The size of the coefficients also differ, with the EUR/USD the size is quite larger than the size of the coefficient of the EUR/UK and EUR/JAP which are almost the same. All the β’s are highly significant, all on a 1% level. The adjusted R-squared values differ among the currencies. The model for the EUR/JAP relationship does fit very well with the data, almost 70%. However the EUR/UK relationship fits less well with the data, only 25%.

The non consistency of the regression results is a good example of the research within that field. Namely there is no consensus yet in the literature about the use and validity of the PPP. The model used in our regression is also a very simple model. The regression could have other results if another more elaborated PPP model is used, for instance when WPI is used instead of CPI or another (broader) period is examined. However the R-squared with a minimum of 25% and the significant β coefficients are sufficient to use the results for the fundamental value, required for the Heterogeneous Agent Model.

4.1.4
Results of the Monetary Model

Table (4.2) Results Regression Monetary Model

	Monetary Model
	EUR/USD
	EUR/UK
	EUR/JAP

	
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	β1
	-0.86
	0,00***
	-0.90
	0,00***
	-0.70
	0,00***

	β2
	NA
	NA
	NA
	NA
	NA
	NA

	β3
	0.00
	0.03**
	0.01
	0,00***
	0.02
	0,00***

	β4
	-3.80
	0,00***
	-2.96
	0,00***
	0.58
	0,00***

	β5
	-0.03
	0.03**
	NA
	NA
	0.07
	0,00***

	R-squared
	0.99
	 
	0.97
	 
	0.99
	 

	Adj. R-squared
	0.99
	 
	0.97
	 
	0.99
	 


Notes: Table (4.2) shows the estimation result of equation (4.3). β1 represents the coefficient for the difference in Money Supply. Β2 represents the coefficient for the difference in Industrial Production. Β3 represents the coefficient for the difference in Interest Rate. Β3 represents the coefficient for the difference in CPI. Β4 represents the coefficient for Oil. The probabilities are clarified with asterisks, statistically significant on a: 1%(***), 5%(**) and 10%(*) confidence level.
The results of the regression of the Monetary Model are very mixed, see table (4.2). The only variable in which all the three exchange rates are aligned is the money supply. All the exchange rates have the same sign, a negative sign, and the size of the coefficient is approximately the same. It is remarkable that the coefficient β1 is negative, for the formula see equation (4.3). A negative β1 assumes that if the money supply of the domestic country rises compared to the foreign country the domestic currency will appreciate. However the classical theory assumes that if the money supply goes up, prices will increase and therefore the currency will depreciate. According to the variables this does not seem the case. A possible solution could be that if the money supply increases more debt is available for companies and therefore there could be made more investments which stimulates the economy and can result in appreciation of the home currency.

The industrial production is not given in the table because for none of the exchange rates were the variable significant (10% level). Therefore we decided not to include the variable industrial production in our monetary model.

The results of the interest rates show that there is not a complete consensus between the three interest rates about the influence of the interest rate upon the exchange rate. For the EUR/USD relationship the sign is marginally negative which indicates that the interest rate has a positive influence upon the exchange rate. The explanation for this relationship is that if the interest rate of a country appreciates, capital will flow in to the country because the interest upon capital is increased which will result in a higher return upon capital. Therefore an increase in the interest rate will let the domestic currency to appreciate. However the size of this coefficient is very small and therefore the conclusion is that for the EUR/USD the interest rate does hardly influence the exchange rate. The EUR/UK and EUR/JAP show a different relationship. The interest rate has upon those two exchange rates a negative relationship, whereby an increase in the domestic interest rate will cause a depreciation of the domestic currency. A possible explanation for this relationship could be that for these two exchange rates the long term is more important. An increase in the interest rate could slow down the investments been made in the economy which will harm the domestic currency in the long run because the reduction in investments will slowdown the economy.

The regression results show that there is also no consensus concerning the CPI. The EUR/JAP relationship is negative (positive sign) which means that if the CPI goes up the domestic currency will depreciate. This is in line with the theory that if the prices of goods go up the export will decrease, the import will increase and therefore the domestic currency will depreciate. The EUR/USD and EUR/UK relationship is positive which indicates that if the CPI goes up the exchange rates will appreciate. A possible explanation for this fact could be that prices go up when goods are scarce and this happens in an up going economy. CPI therefore could be a proxy for income growth. A growing economy has a positive influence upon the exchange rate, which will appreciate.

The last variable of the model is the price of oil. For one exchange rate, EUR/UK, seemed the price of oil not a significant variable to determine the exchange rate and is therefore not incorporated in the model. Nonetheless for the two other exchange rates the price of oil has a significant influence. However for the EUR/USD the relationship is positive, indicating that the Euro appreciates if the price of oil increases. The relation is for the EUR/JAP is the opposite, where an increase in the price of oil results in a depreciation of the Euro. This could be the result of the fact that the price of oil is given in dollars. The oil producing countries are paid in dollars. If the dollar depreciates their revenue goes down. They can counteract this by increasing the price of oil. This could be a possible explanation for the positive EUR/USD with the price of oil, where the price of oil goes up when the dollar depreciates. We could not find a possible explanation for the EUR/JAP relationship with the price of oil.

After excluding industrial production for all three exchange rates and oil for the EUR/JAP relationship are all the values highly significant. 9 out of 11 are significant on a 1% level and 2 out of 11 are significant on a 5% level. The R-squared/Adjusted R-squared are very high. They are almost 100% which indicates an almost perfect fit of the model.

Even though the results of the PPP and Monetary Model regression are not consistent, the variables are highly significant. This high significance of the variables results in a high R-squared. The results of the PPP and the monetary model regression are therefore sufficient to use for the Heterogeneous Agent Model. Figure (4.1) computed exchange rates for the PPP and Monetary Model in comparison with the real exchange rate.
Figure (4.1) The computed PPP and Monetary Model Values
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4.2
The Heterogeneous Agent Model

The model used in this research is based upon the model of De Jong et al. (2006), which is an extension of the model of De Grauwe and Grimaldi (2006). We extended this model with several applications. First we will describe the main Heterogeneous Agent Model. Secondly the model to determine the ideal Moving Average will be explained. Thirdly three extensions with some special features will be described.

4.2.1
The Main Model

As described in section 3 the model of De Grauwe and Grimaldi (2006) is used, while using some extensions of De Jong et al. (2006). Some adjustments have to be made to the model before it can be estimated empirically. 


De Jong et al. (2006) replaced the absolute difference 
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 because the exchange rate is non stationary and therefore could the ordinary least squares results be biased. However the absolute difference 
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 because there is a direct relation. In De Jong et al. (2006) there is not a direct relation between the dependent and independent variable. The independent variable is 
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. Therefore the independent variable measures the percentage difference between the exchange rate and the fundamental rate and the dependent variable measures how much the exchange rate has to increase or decrease in percentage. There is no direct connection using equation (3.9), which will be explained with a numerical example. For instance 
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. Therefore there is not a direct relation between the dependent and the independent variable. We do not encounter this problem by using ln
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, as dependent variable, because there is a direct relation between the two variables. The model of De Grauwe and Grimaldi (2006) has a two period difference between the dependent variable 
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 they only have information about t-1. When implementing this assumption the market clearing exchange rate, equation (3.6), is not valid anymore. This clearing exchange rate assumes that there is a direct relation between 
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and the expected exchange rate of t+1. Therefore the difference between the two periods is one instead of two that De Grauwe and Grimaldi (2006) uses. We assume that on t we immediately can determine 
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 because fundamental information about t-1 is available on t. The time span between the periods is one month and therefore it is not a problem to compute the exchange rate of t on t because there is enough time to trade.


After these changes we can derive the formulas for the three strategies, necessary for the regression;
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Equation (4.4)
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Equation (4.5)
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Equation (4.6)

Where,
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Not an ARMA model is used because we want to know the separate influence of the AR and MA upon the exchange rate and not the combined influence. The ψ coefficient is given a negative sign because we assume that fundamentalists are mean reverting. The α and λ coefficients are given a positive sign because chartists are assumed to extrapolate the past exchange rate. With the expectations of the three strategies it is possible to derive the first step of the Heterogeneous Agent Model.

The first step is without the switching mechanism and can be used to determine the heterogeneous behaviour in the exchange rate market. A market with heterogeneous agents is defined as the simultaneous presence of different formation techniques (De Jong et al., 2006). All strategies are given the same weight (1/3), see equation (3.7). If more than one strategy is significant there is a market with heterogeneous agents. Equation (4.4), (4.5) and (4.6) can be combined to create a Heterogeneous Agent Model where all the strategies have the same weight, see equation (4.7).
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Equation (4.7)

The parameters ψ, α and λ in equation (4.7) are estimated using nonlinear least squares (NLLS). This is also the method for the other regressions of this research because due to the heteroscedasticity they are all non linear. To correct for heteroscedasticity and autocorrelation the Newey-West test is used (Brooks, 2002).

After the regression of the first step we will implement the second step of the regression, with the switching function. The difference between the first and the second step is that the weight of the strategies is not necessary equal to each other but that this value can fluctuate during the time. There are two determinants of the weight of the strategy, the loss function (π) and the switching coefficient (γ). The loss function (π), is determined by the prediction error. The higher the prediction error the higher the loss function will be. The loss function used in the regression is a little bit altered compared to equation (3.12). The loss function, calculated for each strategy, for the regression is given by equation (4.8).
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Equation (4.8)

The other determinant, the switching coefficient will be determined in the regression. The higher the γ, the more sensitive the weight is to the profit or loss of the past period. The more sensitive the γ is the faster the agent will switch of strategy. The higher the γ the smaller the profit difference should be to result in a switch of strategy. The γ is given a negative sign because we would expect that agents look at past profitability and choose the strategy which was the most profitable in the past. The weight for each strategy is determined by equation (3.15). For the convenience is this equation given again, see equation (4.9).
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Equation (4.9)

The only action that has to be done is to fill in equation (4.9) into equation (4.7) to obtain the Heterogeneous Agent Model, including the switching mechanism. This formula is given by equation (4.10).
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Equation (4.10)

The results of the second step can now be compared with the results of the first step. It is possible to see if agents change their strategies through time, according to the realized profits.

4.2.2
The Ideal Moving Average Strategy

Using moving averages is one of the three strategies in our model. There is not one best moving average strategy. There are many possibilities regarding the moving average strategy. In this research a short term and a long term moving average are compared. However it is arbitrary which terms are been compared. Brock et al. (1992) did research on popular moving average strategies. He did not find a superior strategy. Therefore we will conduct research upon moving average rules, comparing eight different strategies. We will implement the eight different strategies in our main Heterogeneous Agent Model and compare the results to see if there is a superior strategy.


In the main model a two months moving average is compared with a six months moving average. These two moving averages are subjectively chosen. The seven other strategies including the one of the main model are given below, table (4.3).

Table (4.3) The Different Moving Average Strategies used

	MA Strategies given in months

	MA1-MA3
	MA2-MA3

	MA1-MA6
	MA2-MA6

	MA1-MA9
	MA2-MA9

	MA1-MA12
	MA2-MA12


Moving averages are given in months and not in days because all the other data is also given in months. The maximum time length chosen is one year because otherwise the strategy will be too exotic, technical analysis is used for short term analysis. The different moving average strategies are compared with each other using the formula of the main model, see equation (4.10). 


After the implementation of the eight different strategies it is possible to compare the strategies with each other. There are three possible methods to compare the eight strategies with each other;

1. Using an F-test whereby the R-squared returns are compared with each other.

2. Using a Likelihood-ratio test where the Log-Likelihoods are compared with each other.

3. Using a T-test to compare the coefficients of the MA-strategies with each other.

The first strategy is not applicable in this case because an F-test assumes that the model is linear and that is not the case with this heterogeneous model. The third strategy is not of importance in this case because it only looks at which MA strategy is significant, but does not look at the model as a whole. It is not the purpose to find the best MA strategy for exchange rate trading, but to find the best MA strategy using the Heterogeneous Agent Model. Therefore the second method will be applied. After the implementation of the model the different Log-Likelihoods are compared with each other and a MA strategy is derived which will be used for the further investigation of the Heterogeneous Agent Model.

4.2.3
The Influence of the Prospect Theory
People tend to be risk averse, which is described by the Prospect Theory (Kahneman and Tversky, 1979). It could be possible that traders for that reason behave differently if the last period the exchange rate decreased compared to the last period. People could get scared if the exchange rate is going down and will start to sell. This will result in more selling and the exchange rate will go down. This will not be the case in an upward market because people are then behaving with less fear and the exchange rates will be less volatile. The influence will be examined using the main model.

Sentiment trading is applicable to noise traders and not to smart money traders. Therefore we will examine these influences upon the two types of noise traders. The main model, equation (4.10), will be used and extended with a dummy variable. The dummy variable will be given the value zero if there was a rise in the exchange rate and the dummy variable will be given a value of one if there was a decline in the exchange rate, see equation (4.11).

Dummy is 0:
 if 
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      Equation (4.11)

The dummy variable will be added to equation (4.10) and will give equation (4.12) (AR-strategy) and equation (4.13) (MA-strategy), depending which strategy is examined. This will give the first step of the main model.
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      Equation (4.12)
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      Equation (4.13)

To derive to step 2 the dummy variable will be added to equation (4.10) and will give equation (4.14) (AR-strategy) and equation (4.15) (MA-strategy), depending which strategy is examined.
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                    Equation (4.14)
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         Equation (4.15)

The influence of a past increase or decline of the exchange rate is substantial if θ is significant. In that case traders will behave differently according to a past increase or past decline of the exchange rate. The effect on the exchange rate of an increase of the past exchange rate is given by coefficient λ or α. The effect on the exchange rate of a decrease of the past exchange rate is given by coefficient λ or α plus the coefficient θ. 

4.2.4
The Influence of Over- or Undervaluation upon the Exchange Rate

In this section the over- or undervaluation of the real exchange rate will be compared to the fundamental value. It could be possible that traders behave differently according to the position of the fundamental value compared to the real exchange rate. A possible explanation could be that traders  behave differently when they are buying currency (undervaluation) than when they are selling currency (overvaluation) because of irrational behaviour, such as loss aversion. The influence will be examined using the main model.

Fundamentalists only look at the fundamental price. Therefore we will only conduct this research for fundamental traders and not for chartists. To examine these influences dummy variables will be used. The dummy variable will be given the value zero if the fundamental rate is above the real exchange rate and the dummy variable will be given a value of one if the fundamental rate is below above the real exchange rate, see equation (4.16).

Dummy is 0:
 if 
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Equation (4.16)

First will step 1 of the main model be examined and then will step 2 of the main model be examined. The dummy variable, equation (4.16), will be added to equation (4.7) to derive to the first step of the main model, see equation (4.17).
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Equation (4.17)

The dummy variable, equation (4.16), will be added to the second step of the main model, equation (4.10). Hereby we can examine the influence of over- or undervaluation of the exchange rate for second step of the main model, see equation (4.18).
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Equation (4.18)

The way it over- or undervaluation is substantial influence is determined by the probability of coefficient θ. When coefficient θ is significant then traders behave differently according to an over- or undervaluation of the exchange rate compared to the fundamental rate. The effect of an overvaluation is only given by the coefficient ψ. The effect of an undervaluation is given by the coefficients ψ plus θ. 

4.2.5
Influence of the Profit Potential upon Fundamentalists

The last extension of the main model is used to find out the influence of the difference between the fundamental value and the real exchange rate value upon the exchange rate. The further away the real exchange rate lies from the fundamental value the higher the expected profit will be. Therefore the hypothesis is that the further the exchange rate lies from the fundamental value the more likely the fundamentalists are willing to invest. We will examine this feature using the main model.

To examine the influence of the absolute difference between the fundamental value and the exchange rate a variable is added to the model. More weight will be given to the difference. A new variable will be added to the main model which will examine the influence of the squared difference between the fundamental value and the real exchange rate. By taking the squared difference more weight is given to a higher difference between the two exchange rate values. In order to correct for an influenced sign of the coefficient an absolute value will be taken. If the sign of the variable is negative it will stay negative (-1 * +1 = +1) and if the sign of the variable is positive it will stay positive (+1 * +1 = +1). To derive the first step of the main model these adjustments have to be added in equation (4.7), see equation (4.19). 
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Equation (4.19)

The absolute difference variable will be added to the second step of the main model, equation (4.10). This new formula, equation (4.20), measures the influences of the difference between the fundamental value and the real exchange rate value.
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Equation (4.20)

The influence of the fundamentalists upon the exchange rate can be examined by adding coefficients ψ and θ together. If the hypothesis is correct then coefficient θ should be significant. In that case a bigger difference between the fundamental value and the real exchange rate value attracts more fundamentalists to the market and therefore influences the exchange rate. When the coefficient θ is not significant the size of the difference between the fundamental value and the real exchange rate value is not considerable.

4.3
Sample Selection
The research of this paper is based upon the validity of the Heterogeneous Agent Model since the introduction of the Euro. The heterogeneous model has two types of strategies; fundamental strategy and a technical strategy. Therefore macroeconomic variables are necessary and past exchange rates. These variables are needed of the European Union, United States of America, Japan and United Kingdom. The data sample needs these variables from January 1999 through November 2008. The model is derived monthly and therefore we only need monthly data.

Technical analysis only needs information about past exchange rates. The data of the EUR/USD (€/$), EUR/UK (€/£) and EUR/JAP (€/¥) is collected from Datastream. More information is necessary for the fundamentalists. To use the PPP model only exchange rates and the price level is needed. The Monetary Model needs more variables; exchange rates, money supply, industrial production (IP), interest rates, the price level and the price of oil. All these data are collected from Datastream.

In our research Consumer Price Index (CPI) is used as a proxy for the price level. It would be better to use the Wholesale Price Index (WPI) because it only consists of tradable goods. However this variable was not for all the countries available. CPI is the best possible alternative after WPI. The M2 is used as a proxy for money supply. The broader the definition the better the use because all kinds of money have influence upon goods and therefore upon the relative buying power. The broadest definition available for all countries is M2, which is used for this research. IP is used as a proxy for income because it is monthly available. Income is not monthly available, only quarterly. As a proxy for interest rates the 1-month interbank rate is used. Every observation of the research is one month and therefore the one month rate is chosen. The interbank rate instead of the nominal interest rate is chosen because the interbank rate does not include a risk spread, which differs per country. It is better to compare the interest rates with each other without the risk spread. The price of Brent Oil is used to represent the price of oil because Brent Oil is the standard for oil prices through the world. This price is given in US dollars per barrel. Descriptive statistics of the variables are given by table (4.4).

In section (5.6) a forecast analysis is made upon the USD/JAP relationship. For this research a larger data set is needed. Therefore for those two currencies, US Dollar and the Japanese Yen, data since July 1986, is necessary of all the variables.

Table (4.4) Descriptive Statistics of the Data

	 
	CPI EU
	CPI JAP
	CPI UK
	CPI US
	I EU
	I JAP
	I UK
	I US
	IP EU
	IP JAP

	 Mean
	134.34
	108.91
	136.10
	138.89
	3.26
	0.23
	4.89
	3.68
	122.08
	169.50

	 Median
	133.91
	108.53
	135.08
	137.38
	3.29
	0.08
	4.86
	3.89
	120.66
	167.48

	 Maximum
	146.00
	111.24
	147.77
	154.72
	4.96
	1.04
	6.60
	6.70
	132.54
	201.30

	 Minimum
	123.55
	107.44
	128.89
	125.45
	2.05
	0.04
	3.38
	1.09
	110.89
	134.46

	 Std. Dev.
	6.38
	1.02
	5.00
	7.97
	0.95
	0.27
	0.79
	1.83
	5.15
	16.77

	 Skewness
	0.07
	0.75
	0.56
	0.22
	0.23
	1.29
	-0.03
	-0.02
	0.30
	0.14

	 Kurtosis
	1.92
	2.24
	2.28
	2.00
	1.71
	3.41
	2.04
	1.56
	2.49
	1.89

	 Jarque-Bera
	5.79
	13.79
	8.61
	5.82
	9.25
	33.52
	4.54
	10.16
	3.09
	6.51

	 Probability
	0.06
	0.00
	0.01
	0.05
	0.01
	0.00
	0.10
	0.01
	0.21
	0.04

	 Sum
	15851.62
	12851.34
	16060.13
	16389.45
	384.30
	27.22
	576.61
	434.47
	14406.02
	20001.31

	 Sum Sq. Dev.
	4767.60
	122.05
	2921.62
	7430.59
	105.55
	8.37
	72.63
	389.70
	3105.75
	32892.19

	 Observations
	118
	118
	118
	118
	118
	118
	118
	118
	118
	118

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	IP UK
	IP US
	M2 EU
	M2 JAP
	M2 UK
	M2 US
	OIL
	EUR/UK
	EUR/USD
	EUR/JAP

	 Mean
	110.86
	145.87
	108.91
	542.21
	539.11
	399.04
	45.33
	1.50
	0.89
	0.01

	 Median
	110.57
	144.58
	108.53
	537.54
	564.71
	395.13
	31.56
	1.48
	0.85
	0.01

	 Maximum
	114.21
	155.60
	111.24
	731.74
	974.93
	653.12
	141.71
	1.70
	1.17
	0.01

	 Minimum
	105.62
	136.82
	107.44
	371.41
	153.91
	248.01
	10.51
	1.24
	0.63
	0.01

	 Std. Dev.
	1.52
	5.08
	1.02
	90.64
	269.13
	122.90
	27.80
	0.10
	0.15
	0.00

	 Skewness
	0.14
	0.19
	0.75
	0.02
	-0.05
	0.29
	1.26
	-0.44
	0.28
	0.50

	 Kurtosis
	3.74
	1.88
	2.24
	2.03
	1.53
	1.66
	4.13
	3.16
	1.93
	2.48

	 Jarque-Bera
	3.08
	6.79
	13.79
	4.63
	10.61
	10.58
	37.44
	3.89
	7.22
	6.18

	 Probability
	0.21
	0.03
	0.00
	0.10
	0.00
	0.01
	0.00
	0.14
	0.03
	0.05

	 Sum
	13082.05
	17212.33
	12851.34
	63980.41
	63615.08
	47086.51
	5348.40
	176.70
	105.40
	0.92

	 Sum Sq. Dev.
	271.48
	3016.38
	122.05
	961302.70
	8474701.00
	1767309.00
	90447.86
	1.14
	2.69
	0.00

	 Observations
	118
	118
	118
	118
	118
	118
	118
	118
	118
	118


Notes: Table (4.4) shows the descriptive statistics of the data sample. (CPI) stands for Consumer Price Index, (I) stands for 1 month interbank rate, (IP) stands for industrial production, (M2) stands for Money Supply, (OIL) stands for the price of oil.

5. 
Results

First the results of the comparison of the several Moving Average strategies will be described, which is needed to derive to the Heterogeneous Agent Model. Where after the main model will be described with the chosen Moving Average strategy. Further we will describe the three extensions.

5.1
Results Moving Average Strategy
The Moving Average strategy is one out of the three strategies used by the heterogeneous agents. There are several types of Moving Average strategies possible. We did some research to determine the most proper type of Moving Average strategy to use for the Heterogeneous Agent Model.


The MA strategy is implemented in the main model and we will examine the results for the first step as well as the second step of the main model. The results of the eight MA strategies are given in appendix B. There is some difference in results between the several Moving Average strategies. As been told in the methodology the Likelihood-ratio test, see equation (5.1) (Brooks, 2002), will be used to derive the best Moving Average strategy.


[image: image104.wmf])

(

~

)

(

2

2

m

L

L

LR

u

r

c

-

-

=








Equation (5.1)
Table (5.1) Moving Averages Likelihood-Ratio test 

	Step 1
	MA1-MA3
	MA2-MA3
	MA1-MA6
	MA2-MA6
	MA1-MA12
	MA2-MA12
	MA1-MA9
	MA2-MA9

	EUR/USD
	MON
	225,63
	225,61
	225,51
	225,50
	225,28
	225,28
	225,37
	225,37

	 
	PPP
	224,90
	224,88
	224,84
	224,84
	224,45
	224,45
	224,63
	224,62

	EUR/UK
	MON
	278,37
	278,37
	278,01
	278,01
	278,01
	278,01
	278,08
	278,08

	 
	PPP
	277,24
	277,24
	277,28
	277,28
	277,51
	277,51
	277,65
	277,65

	EUR/JAP
	MON
	218,39
	218,39
	218,70
	218,69
	218,40
	218,40
	218,46
	218,46

	 
	PPP
	221,58
	221,59
	221,64
	221,64
	222,06
	222,07
	221,57
	221,58

	Step 2
	MA1-MA3
	MA2-MA3
	MA1-MA6
	MA2-MA6
	MA1-MA12
	MA2-MA12
	MA1-MA9
	MA2-MA9

	EUR/USD
	MON
	226,09
	225,58
	226,14
	226,13
	225,69
	225,65
	225,98
	225,91

	 
	PPP
	225,42
	225,51
	225,55
	225,56
	225,12
	225,11
	225,40
	225,34

	EUR/UK
	MON
	278,49
	278,59
	278,01
	278,03
	278,04
	278,07
	278,08
	278,11

	 
	PPP
	277,29
	278,22
	277,28
	277,30
	277,53
	277,54
	277,66
	277,67

	EUR/JAP
	MON
	220,12
	218,38
	220,29
	222,13
	220,96
	220,52
	221,44
	220,52

	 
	PPP
	222,65
	225,61
	221,81
	223,20
	222,85
	222,64
	220,47
	222,64


Notes: Table (5.1) shows the Log-Likelihoods of the several moving average strategies.

The Log Likelihood ratio values for the first and second step of the model are given by table (5.1). For the first step of the model, without the switching mechanism, there is not a significant difference between the Log Likelihood values of the several MA strategies, using the Likelihood-ratio test. The highest difference is 0.985, for the EUR/JAP exchange rate between MA2-MA12 and MA1-MA9. However this number is not significant even on a 10% level. In the second step of the main model there are some significant differences between the strategies. For the EUR/USD relationship and the EUR/UK relationship there is not a significance difference between the strategies. The highest difference is 1.1058, which is not significant. On a 10% level the difference between the two Log Likelihood values needs to be at least 1.353 (2.706/2). For the EUR/JAP relationship there is a significant difference even on a 1% interval, which indicates that it does matter which MA strategy to use. All the strategies have at least one significant difference. However some strategies are significant for the Monetary Model as well as the PPP Model and there is some difference between the level of significance. The MA2-MA6 is the best strategy to use for the Heterogeneous Agent Model. This strategy has the highest Log Likelihood ratio and is significant on a 1% level for the EUR/JAP Monetary Model and significant on a 5% level for the EUR/JAP PPP Model. Other strategies which also show a good fit with the model are MA1-MA12, MA2-MA12 and MA2-MA9. These three models are only significant for the Monetary Model as well for the PPP model on a 5% level. The MA2-MA6 model is significant for the Monetary Model on a 1% level which is the differentiated character.


There is not much difference between the several MA strategies. For the EUR/USD and the EUR/UK exchange rates it does not matter which MA strategy is used. However for the EUR/JAP relationship it does matter because there are some differences in Log-Likelihood ratios between the strategies. There was one strategy better than the others and therefore we will use for the further analysis of the Heterogeneous Agent Model the MA2-MA6 strategy, which compares the two months MA with the six months MA. 

5.2
Results of the Main Model

It is possible to examine the validity of the Heterogeneous Agent Model now that we have chosen a MA strategy. We will start to examine the first step of the Heterogeneous Agent Model. Here will be determined if the exchange market is heterogeneous. Then the second step of the Heterogeneous Agent Model will be examined, examining if agents change their beliefs due to past profitability.

As told before there is a market with heterogeneous agents if there is simultaneous presence of different exchange rate strategies. It is possible to examine this feature by looking at simultaneous significant strategies of the exchange rate. The results of the Main Model for the first step are presented in table (5.2).
Table (5.2) Regression Results Main Model Step 1
	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0.41
	0.38
	0.84
	0.11
	1.51
	0.15

	α
	0.29
	0.28
	-0.62
	0.01***
	0.03
	0.95

	λ
	-0.12
	0.66
	0.34
	0.36
	0.25
	0.64

	R-squared
	0.02
	0.07
	0.02

	Adj. R-squared
	-0.01
	0.05
	0.00

	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0.00
	0.98
	0.17
	0.03**
	0.51
	0.00***

	α
	0.28
	0.30
	-0.57
	0.01***
	-0.11
	0.79

	λ
	-0.19
	0.52
	0.63
	0.13
	0.11
	0.71

	R-squared
	0.01
	0.07
	0.12

	Adj. R-squared
	-0.02
	0.04
	0.09


Notes: Table (5.2) shows the estimation result of equation (4.7). ψ represents the coefficient for the fundamental strategy. α represents the coefficient for the AR strategy. λ represents the coefficient for the MA strategy. The probabilities are clarified with asterisks, statistically significant on a: 1%(***), 5%(**) and 10%(*) confidence level.

Table (5.4) indicates that there is only a market with heterogeneous agents for the EUR/UK PPP relationship, where the fundamental strategy and the AR strategy are significant. For the other exchange rates there is no evidence of a market with heterogeneous agents. The MA-strategy is not significant in any of the exchange rates. The fundamentalists are significant in two out of the six exchange rate models and this is also the case for the AR technical traders. It striking that for the EUR/USD relationship none of the strategies is significant.

The heterogeneous model has a very low fit even with negative results for some of the adjusted R-squared. The highest R-squared found is 11.8% for the EUR/JAP PPP relationship. The values of the R-squared are much lower than those found in De Jong et al. (2006). This could be explained by the fact they conducted their research in the EMS period where fixed bandwidths were present, which made it easier to predict the exchange rate. 

However the model does not fit the data there are some conclusions that can be made about the signs of the variables. For all the six regressions the coefficient for the fundamental strategy is positive, which indicates stabilizing behaviour. This is in line with the expectations, where fundamentalists buy when the fundamental value is above the exchange rate and sell when the fundamental value is below the exchange rate. The results for the AR-strategy are mixed. In three variables the results are stabilizing (a negative sign) and for the other three variables the results are destabilizing (a positive sign). However if the AR-strategy is significant then the results are stabilizing. This contradicts with the expectations where chartists extrapolate past movements of the exchange rates. It is also remarkable that only for the EUR/UK exchange rate the AR-strategy is significant (even on a 1% level), as well for the Monetary Model as for the PPP model. This indicates that AR-chartists are active in the EUR/UK market. The MA strategy shows mostly, in four out of six cases, extrapolating behaviour (a positive sign). This is in line with the theory whereby chartists extrapolate the past exchange rate behaviour. However these conclusions are not based upon significant coefficients and therefore not much weight should be given on that conclusion.

The last conclusion of the first step can be made by comparing the results using the Monetary Model as fundamental strategy with the results using the PPP Model as fundamental strategy. We will use the Likelihood-ratio test to compare the results with each other, see table (5.3).
Table (5.3) Results Comparison Monetary Model/PPP Step 1 
	Step 1 (112 observations)
	Model
	Log Likelihood
	LR
	Confidence Level

	
	
	
	
	10%
	5%
	1%

	EUR/US
	MON
	239,42
	-1,34
	no
	no
	no

	
	PPP
	238,75
	
	
	
	

	EUR/UK
	MON
	300,24
	-0,60
	no
	no
	no

	
	PPP
	299,94
	
	
	
	

	EUR/JAP
	MON
	225,72
	11,29
	yes
	yes
	yes

	
	PPP
	231,36
	
	
	
	


Notes: Table (5.3) shows the comparison between the Monetary Model (MON) and the PPP Mode (PPP) of the first step. LR stands for Likelihood Ratio, which is examined on a 1%, 5% and 10% confidence level.

For the EUR/USD and the EUR/UK there is no significance difference between the Monetary Model and the PPP Model for explaining the exchange rates. For the EUR/JAP exchange rate there is a significance difference between the two models in favour of the PPP model. When using the first step of the Heterogeneous Agent Model for the EUR/JAP exchange rate then the PPP model gives a better fit then when using the Monetary Model.

The second step of the Heterogeneous Agent Model adds a switching mechanism to the first step of the model. The results are given by table (5.4). The weight of the three strategies is not fixed anymore but now the weight will be determined by its past profitability and the switching parameter, γ.

Table (5.4) Regression Results Main Model Step 2

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,28
	0,53
	0,87
	0.09*
	1,68
	0.05*

	α
	0,28
	0,23
	-0,62
	0.01**
	0,07
	0,74

	λ
	-0,22
	0,48
	0,34
	0,49
	0,55
	0.01**

	γ
	-1444,91
	0,76
	64,51
	0,93
	-683,46
	0,56

	R-squared
	0,03
	0,07
	0,10

	Adj. R-squared
	-0,01
	0,04
	0,06

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,01
	0,91
	0,19
	0.04**
	0,54
	0.04**

	α
	0,27
	0,35
	-0,59
	0.02**
	-0,08
	0,84

	λ
	-0,22
	0,59
	0,66
	0,15
	0,12
	0,74

	γ
	-1410,64
	0,82
	67,40
	0,79
	18,15
	0,88

	R-squared
	0,02
	0,07
	0,12

	Adj. R-squared
	-0,02
	0,03
	0,08


 Notes: Table (5.4) shows the estimation result of equation (4.10). ψ represents the coefficient for the fundamental strategy. α represents the coefficient for the AR strategy. λ represents the coefficient for the MA strategy. γ represents the coefficient for the switching strategy. The probabilities are clarified with asterisks, statistically significant on a: 1%(***), 5%(**) and 10%(*) confidence level.


The switching parameter, γ, is not significant. This implies that agents do not switch of strategy through time. This result is comparable with Boswijk et al. (2007) and De Jong et al. (2006). In none of the exchange rates the switching parameter is significant. However the coefficients are not significant we will examine the signs and magnitudes of the γ. The signs give a mixed result. Three exchange rate models give a negative sign for the γ and three give a positive sign. The γ is high and negative in the EUR/USD relationship. The high value indicates that agents that are quite sensitive to past profitability and switch very fast. The negative value indicates that agents expect that a profit last period will be followed by a loss the next period. The opposite is the case for the EUR/UK relationship, where the γ is low and positive. For the EUR/JAP relationship there is a mixed result. For the Monetary Model the γ is quite high and negative and for the PPP Model the γ is low and positive. Likely there is a relationship between the size and the sign of the γ. When the γ is high it is negative and when the γ is low it is positive. A possible explanation for this fact could be that if traders who believe in a certain strategy because it proved itself in the past they will stick to that strategy and do not switch a lot. Traders who do not have faith in one certain strategy have to switch a lot, because they believe strategies can change over times.


The other coefficients of the second step, besides the γ, show exactly the same signs and about the same magnitude. However there are more significant variables in the second step (7) compared to the first step (4). Again for the EUR/USD relationship there is not one significant strategy. In three out of the six models there are two coefficients of different strategies significant, which indicate that there is a market with heterogeneous agents. This counteracts against the conclusion of the first step where there was only in one market a market with heterogeneous agents. In the second step there is also one significant MA-strategy variable, for the EUR/JAP Monetary Model relationship. 


The R-squared is again very low. The highest value is 11.7% for the EUR/JAP relationship of the PPP Model. We will now examine if there is some significant difference between the PPP Model and the Monetary Model of the second step and if there is some significant difference between the first and the second step of the Heterogeneous Agent Model. First we will examine if the one of the fundamental models gives better results describing the exchange rate. The Likelihood-ratio test, table (5.5), indicates that there is no significant difference in results between the Monetary Model and the PPP Model for the second step. 
Table (5.5) Results Comparison Monetary Model/PPP Step 2

	Step 2 (111 observations)
	Model
	Log Likelihood
	LR
	Confidence Level

	
	
	
	
	10%
	5%
	1%

	EUR/US
	MON
	237,44
	-0,79
	no
	no
	no

	
	PPP
	237,05
	
	
	
	

	EUR/UK
	MON
	297,09
	-0,41
	no
	no
	no

	
	PPP
	296,88
	
	
	
	

	EUR/JAP
	MON
	227,78
	2,30
	no
	no
	no

	
	PPP
	228,93
	
	
	
	


Notes: Table (5.5) shows the comparison between the Monetary Model (MON) and the PPP Mode (PPP) of the second step. LR stands for Likelihood Ratio, which is examined on a 1%, 5% and 10% confidence level.

To determine whether the results of the second step are significantly better compared to the first step, the Likelihood-ratio test will be conducted, see table (5.6).
Table (5.6) Results Comparison Step 1 vs. Step 2

	MON
	 
	Log Likelihood
	LR
	Confidence Level

	
	 
	
	
	10%
	5%
	1%

	EUR/USD
	Step 1
	236,84
	1,19
	no
	no
	no

	 
	Step 2
	237,44
	
	
	
	

	EUR/UK
	Step 1
	297,08
	0,01
	no
	no
	no

	 
	Step 2
	297,09
	
	
	
	

	EUR/JAP
	Step 1
	223,35
	8,87
	yes
	yes
	yes

	 
	Step 2
	227,78
	
	
	
	

	PPP
	 
	Log Likelihood
	LR
	Confidence Level

	
	 
	
	
	10%
	5%
	1%

	EUR/USD
	Step 1
	236,40
	1,29
	no
	no
	no

	 
	Step 2
	237,05
	
	
	
	

	EUR/UK
	Step 1
	296,86
	0,05
	no
	no
	no

	 
	Step 2
	296,88
	
	
	
	

	EUR/JAP
	Step 1
	228,90
	0,06
	no
	no
	no

	 
	Step 2
	228,93
	
	
	
	


Notes: Table (5.6) shows the comparison between the first and the second step of the main model. LR stands for Likelihood Ratio, which is examined on a 1%, 5% and 10% confidence level.

For every strategy the Log-Likelihood values are higher for the second step than for the first step, indicating that the second step has a better fit with the exchange rate than the first step. However only for the EUR/JAP Monetary Model relationship there is a significant difference.

The values of the weights for the certain strategies are presented in appendix C. This table shows when traders switch. Also a graph is given showing the sum of all the weights for a certain strategy. There is not a strategy that is prevailing all their total sum are between 31% and 36%. This is also a sign that there is a market with heterogeneous agents. However in a single period the weight of a strategy lies between 3% and 85%. The graphs demonstrate that when the γ is high there is a lot of switching between strategies and then the individual weights can vary a lot. 
The results show that looking at the first step of the model there is no market with heterogeneous agents. The model is not able to describe the exchange rates, given the low R-squared. When implementing the second step there is some evidence that there is a market with heterogeneous agents, especially for the EUR/UK relationship where for both the fundamental models there is heterogeneity in the market. The Main Model is bad in describing the EUR/USD relationship, none of the coefficients is significant and the Adjusted R-squared is negative. Also the negative and high γ shows that the EUR/USD relationship is different than the EUR/UK or EUR/JAP relationship. There is a lot of switching for that exchange rate whereby past results are not predictive for the past, indicating that it is very hard to describe the exchange rate in a model. Looking at the EUR/UK and EUR/JAP relationship shows promising results for the Heterogeneous Agent Model where agents can switch of strategy through time because the results of the second step are more significant than of the first step, indicating a better fit. The most promising result is for the EUR/JAP Monetary Model relationship whereby the results of the second step are significantly, on a 1% level, better than the results of the first step.
5.3
Results of the Influence of the Prospect Theory
We will examine if traders behave differently when there was a past increase in the exchange rate than compared to  a past decrease of the exchange rate. For the AR-strategy and the MA-strategy this feature is examined. We will first discuss the results of the AR-strategy, see table (5.7) and then the results of the MA-strategy, see table (5.9).

Table (5.7) Regression Results Sentiment Trading AR-Strategy

	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0.63
	0.13
	0.84
	0.11
	1.58
	0.11

	α
	1.76
	0.00***
	-0.88
	0.12
	0.29
	0.66

	λ
	-0.07
	0.80
	0.33
	0.39
	0.24
	0.63

	θ
	-2.74
	0.00***
	0.45
	0.60
	-0.55
	0.56

	R-squared
	0.08
	0.07
	0.03

	Adj. R-squared
	0.04
	0.04
	-0.01

	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0.00
	0.94
	0.17
	0.03**
	0.51
	0.00***

	α
	1.61
	0.00***
	-0.80
	0.16
	-0.04
	0.96

	λ
	-0.18
	0.50
	0.62
	0.15
	0.10
	0.73

	θ
	-2.50
	0.00***
	0.38
	0.65
	-0.15
	0.87

	R-squared
	0.06
	0.07
	0.12

	Adj. R-squared
	0.03
	0.03
	0.09

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0.66
	0.12
	0.88
	0.08*
	1.66
	0.01**

	α
	1.40
	0.02**
	-1.09
	0.04**
	-0.02
	0.95

	λ
	0.17
	0.64
	0.25
	0.43
	0.54
	0.02**

	γ
	-93.21
	0.51
	598.22
	0.57
	-718.22
	0.47

	θ
	-2.54
	0.02**
	0.84
	0.31
	0.13
	0.80

	R-squared
	0.09
	0.08
	0.10

	Adj. R-squared
	0.05
	0.03
	0.06

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	-0.01
	0.84
	0.18
	0.05**
	0.53
	0.04**

	α
	1.12
	0.05**
	-0.79
	0.18
	0.04
	0.96

	λ
	0.12
	0.74
	0.64
	0.16
	0.11
	0.76

	γ
	-171.01
	0.56
	63.77
	0.81
	23.31
	0.84

	θ
	-2.13
	0.05**
	0.35
	0.70
	-0.23
	0.81

	R-squared
	0.07
	0.07
	0.12

	Adj. R-squared
	0.03
	0.03
	0.08


Notes: Table (5.7) shows the estimation result of equation (4.12) and (4.14). ψ represents the coefficient for the fundamental strategy. α represents the coefficient for the AR strategy. λ represents the coefficient for the MA strategy. γ represents the coefficient for the switching strategy. The θ represents the coefficient for the influence of sentiment trading on the AR strategy. The probabilities are clarified with asterisks, statistically significant on a: 1%(***), 5%(**) and 10%(*) confidence level.


Traders behave differently for the AR-strategy to a past increase then when there was a past decrease if θ of equation (4.12) or equation (4.13) is significant. For all the EUR/USD relations the θ is significant. Indicating that for the EUR/USD market agents behave differently when there was an increase in exchange rate the past period than when there was a decrease the past period. The sign of θ is negative indicating a stabilizing behaviour, if the exchange rate increased last period it will decrease the next period. Also are all the AR-strategy coefficients for the EUR/USD significant, but these coefficients are positive. The values of the coefficients are positive but lower in value than the θ coefficient. Therefore the combined value is still a negative sign, stabilizing behaviour. The μ coefficient alone stands for an increase in exchange rate and the θ combined with the μ for a decreasing exchange rate. We can conclude that a past increase in exchange rate is followed by a lower value of increase the next period than a decrease is followed by a decrease of the exchange rate the next period. This is because the coefficient of an increase of the exchange rate is a lower value then the coefficient of a decrease of the exchange rate. A possible explanation, which is described in the methodology, could be that when the exchange rates go down people are getting scared and quickly start to sell which creates a sell off in the market. Then markets go quicker down than they go up, because people are risk averse.


The coefficient θ is not significant for any of the EUR/UK or the EUR/JAP relationships. Therefore it is not possible to make further conclusions for those exchange rates.

Table (5.8) Results Comparison Main Model with the Sentiment Trading AR-model

	Step 1 (111 obs) MON
	 
	Log Likelihood
	LR
	Confidence Level

	
	 
	
	
	10%
	5%
	1%

	EUR/USD
	Main
	236,84
	7,20
	yes
	yes
	yes

	 
	Extension
	240,44
	
	
	
	

	EUR/UK
	Main
	297,08
	0,23
	no
	no
	no

	 
	Extension
	297,19
	
	
	
	

	EUR/JAP
	Main
	223,35
	0,35
	no
	no
	no

	 
	Extension
	223,53
	
	
	
	

	Step 1 (111 obs) PPP
	 
	Log Likelihood
	LR
	Confidence Level

	
	 
	
	
	10%
	5%
	1%

	EUR/USD
	Main
	236,40
	6,06
	yes
	yes
	no

	 
	Extension
	239,43
	
	
	
	

	EUR/UK
	Main
	296,86
	0,14
	no
	no
	no

	 
	Extension
	296,93
	
	
	
	

	EUR/JAP
	Main
	228,90
	0,04
	no
	no
	no

	 
	Extension
	228,92
	
	
	
	

	Step 2 MON
	 
	Log Likelihood
	LR
	Confidence Level

	
	 
	
	
	10%
	5%
	1%

	EUR/USD
	Main
	237,44
	7,28
	yes
	yes
	yes

	 
	Extension
	241,08
	
	
	
	

	EUR/UK
	Main
	297,09
	0,42
	no
	no
	no

	 
	Extension
	297,29
	
	
	
	

	EUR/JAP
	Main
	227,78
	0,06
	no
	no
	no

	 
	Extension
	227,81
	
	
	
	

	Step 2 PPP
	 
	Log Likelihood
	LR
	Confidence Level

	
	 
	
	
	10%
	5%
	1%

	EUR/USD
	Main
	237,05
	6,17
	yes
	yes
	no

	 
	Extension
	240,13
	
	
	
	

	EUR/UK
	Main
	296,88
	0,13
	no
	no
	no

	 
	Extension
	296,95
	
	
	
	

	EUR/JAP
	Main
	228,93
	0,07
	no
	no
	no

	 
	Extension
	228,97
	
	
	
	


Notes: Table (5.8) shows the comparison between the main model and the sentiment trading model for the AR-strategy. LR stands for Likelihood Ratio, which is examined on a 1%, 5% and 10% confidence level.

Table (5.8) shows whether the results of the extension are better than the results of the main model. The Likelihood Ratio is for the extension model constantly higher but only for the EUR/USD exchange rate the difference is significant. Therefore the influence of the Prospect Theory is only for the EUR/USD exchange rate significant.
Traders behave differently for the MA-strategy to a past increase then when there was a past decrease if θ of equation (4.14) or equation (4.15) is significant. The results of sentiment behaviour for the MA-strategy are less conclusive.
Table (5.9) Regression Results Sentiment Trading MA-Strategy

	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0.46
	0.31
	0.73
	0.14
	1.69
	0.08*

	α
	0.39
	0.21
	-0.72
	0.01***
	0.08
	0.87

	λ
	0.27
	0.38
	-0.06
	0.89
	0.83
	0.04

	θ
	-0.87
	0.13
	0.85
	0.11
	-1.20
	0.28

	R-squared
	0.03
	0.09
	0.05

	Adj. R-squared
	0.00
	0.05
	0.01

	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0.00
	0.95
	0.17
	0.03**
	0.49
	0.00***

	α
	0.37
	0.23
	-0.70
	0.01***
	-0.10
	0.84

	λ
	0.16
	0.60
	0.14
	0.74
	0.45
	0.22

	θ
	-0.82
	0.15
	1.03
	0.06*
	-0.75
	0.47

	R-squared
	0.02
	0.09
	0.13

	Adj. R-squared
	-0.01
	0.06
	0.09

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0.30
	0.53
	0.66
	0.17
	1.26
	0.01***

	α
	0.41
	0.16
	-0.70
	0.00***
	0.04
	0.87

	λ
	0.13
	0.69
	-0.09
	0.84
	0.50
	0.01***

	γ
	-502.40
	0.64
	-255.08
	0.29
	-3281.45
	0.54

	θ
	-0.65
	0.21
	1.14
	0.08*
	-0.86
	0.01***

	R-squared
	0.04
	0.09
	0.10

	Adj. R-squared
	-0.01
	0.05
	0.06

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0.00
	0.98
	0.16
	0.0715*
	0.50
	0.0409**

	α
	0.36
	0.24
	-0.69
	0.0032***
	-0.08
	0.87

	λ
	0.11
	0.76
	0.14
	0.73
	0.47
	0.19

	γ
	-740.32
	0.74
	-114.32
	0.67
	-12.17
	0.93

	θ
	-0.60
	0.25
	1.16
	0.086*
	-0.80
	0.43

	R-squared
	0.04
	0.09
	0.13

	Adj. R-squared
	-0.01
	0.05
	0.08


Notes: Table (5.9) shows the estimation result of equation (4.13) and (4.15). ψ represents the coefficient for the fundamental strategy. α represents the coefficient for the AR strategy. λ represents the coefficient for the MA strategy. γ represents the coefficient for the switching strategy. The θ represents the coefficient for the influence of sentiment trading on the MA strategy. The probabilities are clarified with asterisks, statistically significant on a: 1%(***), 5%(**) and 10%(*) confidence level.

Three times is the θ coefficient significant. In the first step for the EUR/UK of the PPP model sentiment trading is significant (10% level). The MA-strategy is not significant. This is also the case for the EUR/UK of the Monetary Model for the second step. A case where the MA-strategy and the θ are significant is for the EUR/JAP exchange rate of the Monetary Model of the second step. The θ is negative which indicates stabilizing behaviour. Similar to the AR-strategy is the value of θ higher than the coefficient of the strategy here λ, which is positive. The same conclusion can be made as with the AR-strategy. When a market is going down people react more heavily than when a market is going up.

Table (5.10) Results Comparison Main Model with the Sentiment Trading MA-model
	Step 1 (111 obs) MON
	 
	Log Likelihood
	LR
	Confidence Level

	
	 
	
	
	10%
	5%
	1%

	EUR/US
	Main
	236,84
	1,72
	no
	no
	no

	
	Extension
	237,70
	
	
	
	

	EUR/UK
	Main
	297,08
	1,99
	no
	no
	no

	
	Extension
	298,07
	
	
	
	

	EUR/JAP
	Main
	223,35
	2,77
	yes
	no
	no

	
	Extension
	224,74
	
	
	
	

	Step 1 (111 obs) PPP
	 
	Log Likelihood
	LR
	Confidence Level

	
	 
	
	
	10%
	5%
	1%

	EUR/US
	Main
	236,40
	1,53
	no
	no
	no

	
	Extension
	237,16
	
	
	
	

	EUR/UK
	Main
	296,86
	2,86
	yes
	no
	no

	
	Extension
	298,29
	
	
	
	

	EUR/JAP
	Main
	228,90
	1,16
	no
	no
	no

	
	Extension
	229,48
	
	
	
	

	Step 2 MON
	 
	Log Likelihood
	LR
	Confidence Level

	
	 
	
	
	10%
	5%
	1%

	EUR/US
	Main
	237,44
	1,51
	no
	no
	no

	
	Extension
	238,19
	
	
	
	

	EUR/UK
	Main
	297,09
	2,69
	no
	no
	no

	
	Extension
	298,43
	
	
	
	

	EUR/JAP
	Main
	227,78
	0,32
	no
	no
	no

	
	Extension
	227,95
	
	
	
	

	Step 2 PPP
	 
	Log Likelihood
	LR
	Confidence Level

	
	 
	
	
	10%
	5%
	1%

	EUR/US
	Main
	237,05
	1,76
	no
	no
	no

	
	Extension
	237,93
	
	
	
	

	EUR/UK
	Main
	296,88
	3,11
	yes
	no
	no

	
	Extension
	298,44
	
	
	
	

	EUR/JAP
	Main
	228,93
	1,11
	no
	no
	no

	
	Extension
	229,49
	
	
	
	


Notes: Table (5.10) shows the comparison between the main model and the sentiment trading model for the MA-strategy. LR stands for Likelihood Ratio, which is examined on a 1%, 5% and 10% confidence level.

Table (5.10) shows whether the results of the sentiment trading strategy-MA are better than the results of the main model. The Likelihood-ratio is constantly in favour for the extension model, but only three times significant (10% confidence level). Therefore there is only a slight bit of evidence that the sentiment trading strategy-MA is better than the main model.

The results show that for some exchange rates agents behave differently to past exchange rate increases than to past exchange rate declines, for both strategies the AR-strategy and the MA-strategy. For the EUR/USD the sentiment AR-strategy performs significantly better than the main model. Therefore the extension for the AR-strategy is a very good addition to the main model for the EUR/USD exchange rate. For the AR-strategy there was a clear indication of sentiment trading for the EUR/USD exchange rate. There is therefore some evidence from risk aversion in the market. Traders tend to react more heavily when the market is going down instead when it is going up. However this conclusion can only be made when majority of the traders use an exchange rate where the Euro is in the nominator and not in the denominator because otherwise the effect will reverse.
5.4
Results of the Influence of Over- and Undervaluation

Research is conducted to examine the influence of over- or undervaluation of the exchange rate, table (5.11). The exchange rate is overvalued if the fundamental value is beneath the exchange rate and vice versa. The main model, extended with a dummy variable, will be used to examine this influence. 

Table (5.11) Regression Results Influence of Over- and Undervaluation

	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	-0.27
	0.80
	0.76
	0.46
	1.48
	0.54

	α
	0.27
	0.31
	-0.62
	0.01***
	0.03
	0.95

	λ
	-0.11
	0.71
	0.33
	0.39
	0.25
	0.65

	θ
	1.34
	0.46
	0.19
	0.90
	0.05
	0.99

	R-squared
	0.02
	0.07
	0.02

	Adj. R-squared
	-0.02
	0.04
	-0.01

	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	Fundamental
	-0.05
	0.64
	0.42
	0.03**
	0.34
	0.33

	ψ
	0.29
	0.29
	-0.52
	0.02**
	-0.12
	0.78

	α
	-0.18
	0.55
	0.61
	0.16
	0.04
	0.89

	λ
	0.13
	0.54
	-0.40
	0.13
	0.36
	0.49

	θ
	0.01
	0.08
	0.12

	Adj. R-squared
	-0.03
	0.05
	0.09

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0.17
	0.84
	0.58
	0.56
	1.14
	0.26

	α
	0.31
	0.23
	-0.59
	0.02**
	0.10
	0.60

	λ
	-0.21
	0.50
	0.35
	0.43
	0.52
	0.01**

	γ
	-1085.47
	0.74
	-184.34
	0.70
	-778.18
	0.52

	θ
	0.24
	0.85
	0.52
	0.71
	0.79
	0.42

	R-squared
	0.03
	0.07
	0.10

	Adj. R-squared
	-0.02
	0.03
	0.06

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0.00
	0.99
	0.43
	0.03**
	0.07
	0.66

	α
	0.28
	0.34
	-0.44
	0.13
	0.08
	0.63

	λ
	-0.22
	0.59
	0.63
	0.13
	-0.51
	0.01**

	γ
	-1299.82
	0.82
	-173.14
	0.70
	-1206.50
	0.58

	θ
	0.02
	0.90
	-0.41
	0.09*
	0.36
	0.07*

	R-squared
	0.02
	0.09
	0.18

	Adj. R-squared
	-0.03
	0.04
	0.14


Notes: Table (5.11) shows the estimation result of equation (4.17) and (4.18). ψ represents the coefficient for the fundamental strategy. α represents the coefficient for the AR strategy. λ represents the coefficient for the MA strategy. γ represents the coefficient for the switching strategy. The θ represents the coefficient for the influence of over- and undervaluation. The probabilities are clarified with asterisks, statistically significant on a: 1%(***), 5%(**) and 10%(*) confidence level.

Two of the exchange rate models have a significant influence of the θ coefficient of equation (4.17) and (4.18). Only for the EUR/UK and EUR/JAP exchange rate of the PPP model (step 2) is the θ significant. The traders show stabilizing behaviour. In case of an overvaluation the effect is described only by coefficient ψ, which is in the two significant models positive. When the exchange rate is undervalued the result, described by coefficient ψ plus θ, is for both cases positive. For the EUR/JAP exchange rate, in case of undervaluation the value is more positive than in the case of overvaluation. This is consistent with the hypothesis in the methodology because the influence of undervaluation is higher than of undervaluation. However for the other case, EUR/UK, the result is the opposite whereby the influence of undervaluation is less than the influences of an overvaluation.  The results are mixed and it is therefore not possible to make an overall conclusion.
Table (5.12) Results Comparison Main Model with the Over- and Undervaluation Model

	Step 1 (111 obs) MON
	 
	Log Likelihood
	LR
	Confidence Level

	
	 
	
	
	10%
	5%
	1%

	EUR/USD
	Main
	236,84
	0,53
	no
	no
	no

	 
	Extension
	237,11
	
	
	
	

	EUR/UK
	Main
	297,08
	0,02
	no
	no
	no

	 
	Extension
	297,09
	
	
	
	

	EUR/JAP
	Main
	223,35
	0,01
	no
	no
	no

	 
	Extension
	223,36
	
	
	
	

	Step 1 (111 obs) PPP
	 
	Log Likelihood
	LR
	Confidence Level

	
	 
	
	
	10%
	5%
	1%

	EUR/USD
	Main
	236,40
	0,24
	no
	no
	no

	 
	Extension
	236,52
	
	
	
	

	EUR/UK
	Main
	296,86
	1,81
	no
	no
	no

	 
	Extension
	297,76
	
	
	
	

	EUR/JAP
	Main
	228,90
	1,14
	no
	no
	no

	 
	Extension
	229,47
	
	
	
	

	Step 2 MON
	 
	Log Likelihood
	LR
	Confidence Level

	
	 
	
	
	10%
	5%
	1%

	EUR/USD
	Main
	237,44
	0,04
	no
	no
	no

	 
	Extension
	237,46
	
	
	
	

	EUR/UK
	Main
	297,09
	0,04
	no
	no
	no

	 
	Extension
	297,10
	
	
	
	

	EUR/JAP
	Main
	227,78
	0,54
	no
	no
	no

	 
	Extension
	228,05
	
	
	
	

	Step 2 PPP
	 
	Log Likelihood
	LR
	Confidence Level

	
	 
	
	
	10%
	5%
	1%

	EUR/USD
	Main
	237,05
	0,02
	no
	no
	no

	 
	Extension
	237,06
	
	
	
	

	EUR/UK
	Main
	296,88
	1,97
	no
	no
	no

	 
	Extension
	297,87
	
	
	
	

	EUR/JAP
	Main
	228,93
	7,64
	yes
	yes
	yes

	 
	Extension
	232,75
	
	
	
	


Notes: Table (5.12) shows the comparison between the main model and the model examining the under- and overvaluation. LR stands for Likelihood Ratio, which is examined on a 1%, 5% and 10% confidence level.

Table (5.12) describes whether the model with the over- or undervaluation component has a better fit with the exchange rate than the main model. The Likelihood-ratio is constantly higher for the extension model, but only once significant. Therefore we can conclude that the model with correction for over and undervaluation does not significantly over perform the main model.

The results show that traders only for two exchange rates  behave differently to an undervaluation than to an overvaluation. This was only the case for the EUR/UK (PPP) and EUR/JAP (PPP) exchange rate and again the EUR/USD could not be explained by the model. The hypothesis that traders behave differently to an undervaluation compared to an overvaluation is not valid for the model as a whole because there are only two significant θ’s. In those markets two markets could have the irrational behaviour of traders have influence upon the exchange rates. An example of irrational behaviour is loss aversion, which will result in different behaviour concerning selling behaviour compared to buying behaviour. This extension does only significantly affect the EUR/JAP PPP exchange rate, for the other five exchange rates the extension improves the results but not significantly.
5.5
Results of the Influence of the Profit Potential of Fundamentalists

The more the fundamental value lies from the real exchange rate, the more profit potential there is for fundamental traders. Therefore, see equation (4.19) and (4.20), more weight has been given to the difference between the fundamental value and the real exchange rate. The results are given by table (5.13).

Table (5.13) Regression Results Influence of Profit Potential
	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	-0.39
	0.78
	2.86
	0.03**
	3.06
	0.24

	α
	0.31
	0.23
	-0.63
	0.01***
	0.00
	1.00

	λ
	-0.18
	0.53
	0.25
	0.48
	0.24
	0.65

	θ
	31.68
	0.54
	-114.42
	0.07*
	-81.21
	0.59

	R-squared
	0.02
	0.10
	0.03

	Adj. R-squared
	-0.02
	0.06
	0.00

	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	Fundamental
	-0.16
	0.49
	0.07
	0.80
	0.15
	0.58

	ψ
	0.29
	0.29
	-0.58
	0.01***
	-0.13
	0.76

	α
	-0.16
	0.60
	0.63
	0.13
	0.16
	0.56

	λ
	0.93
	0.43
	0.95
	0.66
	3.06
	0.15

	θ
	0.01
	0.07
	0.13

	Adj. R-squared
	-0.02
	0.03
	0.10

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	-0.25
	0.87
	3.07
	0.01**
	2.45
	0.15

	α
	-0.20
	0.42
	-0.63
	0.01**
	0.06
	0.81

	λ
	0.05
	0.82
	0.21
	0.64
	0.56
	0.01***

	γ
	2459.62
	0.59
	191.32
	0.83
	-532.33
	0.42

	θ
	47.99
	0.41
	-123.20
	0.04**
	-35.50
	0.70

	R-squared
	0.03
	0.10
	0.10

	Adj. R-squared
	-0.02
	0.05
	0.06

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	-0.18
	0.51
	0.09
	0.77
	0.02
	0.98

	α
	0.31
	0.29
	-0.60
	0.02**
	-0.04
	0.92

	λ
	-0.27
	0.37
	0.64
	0.15
	0.18
	0.52

	γ
	-896.71
	0.71
	86.28
	0.72
	12.82
	0.47

	θ
	1.01
	0.47
	0.93
	0.69
	5.08
	0.53

	R-squared
	0.02
	0.07
	0.14

	Adj. R-squared
	-0.03
	0.03
	0.10


Notes: Table (5.13) shows the estimation result of equation (4.19) and (4.20). ψ represents the coefficient for the fundamental strategy. α represents the coefficient for the AR strategy. λ represents the coefficient for the MA strategy. γ represents the coefficient for the switching strategy. The θ represents the coefficient for the influence of profit potential upon fundamentalists. The probabilities are clarified with asterisks, statistically significant on a: 1%(***), 5%(**) and 10%(*) confidence level.


Only two exchange rate models show a significant θ. This is for the first and the second step of the EUR/UK Monetary Model. The size of the coefficients is very high and negative, indicating a strong destabilizing behaviour. This does not correspond with the hypothesis, which would expect stabilizing behaviour. The effect now seen does make the bubble only bigger, because the exchange rate does move further away from its fundamental value. It is also noticeable that the value of θ for the Monetary Model is much higher than for the PPP Model. This is because the difference between the real exchange rate and the Monetary Model is much smaller than the difference between the real exchange rate and the PPP model. Because of the higher difference already for the PPP the coefficient of the θ can be lower to arrive at the same change in exchange rate. 

Table (5.14) Results Comparison Main Model with the Profit Potential Model

	Step 1 (111 obs) MON
	 
	Log Likelihood
	LR
	Confidence Level

	
	 
	
	
	10%
	5%
	1%

	EUR/USD
	Main
	236,84
	0,24
	no
	no
	no

	 
	Extension
	236,96
	
	
	
	

	EUR/UK
	Main
	297,08
	2,94
	yes
	no
	no

	 
	Extension
	298,55
	
	
	
	

	EUR/JAP
	Main
	223,35
	0,86
	no
	no
	no

	 
	Extension
	223,78
	
	
	
	

	Step 1 (111 obs) PPP
	 
	Log Likelihood
	LR
	Confidence Level

	
	 
	
	
	10%
	5%
	1%

	EUR/USD
	Main
	236,40
	0,60
	no
	no
	no

	 
	Extension
	236,70
	
	
	
	

	EUR/UK
	Main
	296,86
	0,14
	no
	no
	no

	 
	Extension
	296,93
	
	
	
	

	EUR/JAP
	Main
	228,90
	2,38
	no
	no
	no

	 
	Extension
	230,09
	
	
	
	

	Step 2 MON
	 
	Log Likelihood
	LR
	Confidence Level

	
	 
	
	
	10%
	5%
	1%

	EUR/USD
	Main
	237,44
	0,36
	no
	no
	no

	 
	Extension
	237,62
	
	
	
	

	EUR/UK
	Main
	297,09
	2,98
	yes
	no
	no

	 
	Extension
	298,58
	
	
	
	

	EUR/JAP
	Main
	227,78
	0,10
	no
	no
	no

	 
	Extension
	227,83
	
	
	
	

	Step 2 PPP
	 
	Log Likelihood
	LR
	Confidence Level

	
	 
	
	
	10%
	5%
	1%

	EUR/USD
	Main
	237,05
	-0,40
	no
	no
	no

	 
	Extension
	236,85
	
	
	
	

	EUR/UK
	Main
	296,88
	0,17
	no
	no
	no

	 
	Extension
	296,97
	
	
	
	

	EUR/JAP
	Main
	228,93
	2,70
	no
	no
	no

	 
	Extension
	230,28
	
	
	
	


Notes: Table (5.14) shows the comparison between the main model and the model examining the profit potential upon fundamentalists. LR stands for Likelihood Ratio, which is examined on a 1%, 5% and 10% confidence level.

Table (5.14) shows whether the profit potential model explains better the exchange rate than the main model. All but one Likelihood-ratio is positive, indicating that the model with the extension is better than the main model. However only two Likelihood-ratio tests are significantly better. Therefore there is only some slight evidence that the model corrected for profit potential behaves significantly better than the main model.
Only two out of nine θ coefficients are positive which indicates there only is some slight evidence of influence of profit potential upon traders. The Likelihood-ratio test also shows some slight evidence in favour for the model adjusted for profit potential. In the two times θ was significant the value was very high and negative which only will make the bubble bigger and not smaller what we would have expected. However these results are in line with the research of Reitz and Westerhoff (2003). They showed that the larger the misalignment is the less fundamental traders are in the market and therefore there is less stabilizing behaviour, which strengthens the development of the bubble.
5.6
Forecasting Results
To determine the performance of the Heterogeneous Agent Model out of sample we will examine the forecasting power of the Main Model. It is a very important criterion for a model to perform also well on an out of sample test besides the in-sample behaviour.
The method of Meese and Rogoff (1983) is used to conduct the forecasting. A rolling regression technique implemented, whereby every period the coefficients of the model will be determined on the basis of the most up to data information. The model generates forecasts for one period ahead. Meese and Rogoff (1983) describe three methods to examine the forecasting results; Root Mean Squared Error (RMSE), Mean Error (ME), Mean Absolute Error (MAE). In this research the RMSE is used, the principal indicator of Meese and Rogoff (1983) for comparing forecasts.

One problem that arises when testing the forecast ability of our model is the short data sample. The Euro is introduced on the first of January 1999. Therefore only from 1999 there is data available for the Euro. The data sample has not enough observations to make a good forecast analysis. A data period of at least 20 years is necessary to make a reliable forecast. We have chosen to conduct research on the USD/JAP exchange rate. For both currencies there is a lot of past macroeconomic data available. An analysis is made as from July 1986 because this was the oldest date available for the Japanese interbank rate.

Two forecasts are conducted for each fundamental model. One regression made a 120 observations forecast the other regression made a 151 observations forecast, whereby each observation is one month. Table (5.15) describes the results of the Monetary Model and table (5.17) describes the results of the PPP model.
Table (5.15) Forecasts Results Monetary Model
	Monetary Model
	RMSE Model
	RMSE Random Walk
	RMSE Model
	RMSE Random Walk

	 Mean
	 0.000948
	 0.000921
	 0.001203
	 0.001143

	 Median
	 0.000378
	 0.000346
	 0.000509
	 0.000458

	 Maximum
	 0.010465
	 0.011747
	 0.015414
	 0.015447

	 Minimum
	 4.03E-08
	 4.08E-07
	 4.03E-08
	 4.08E-07

	 Std. Dev.
	 0.001478
	 0.001502
	 0.002052
	 0.002055

	 Skewness
	 3.293098
	 3.997794
	 3.775963
	 4.073596

	 Kurtosis
	 17.44058
	 25.17800
	 21.19401
	 23.41758

	 
	 
	 
	 
	 

	 Jarque-Bera
	 1259.542
	 2778.965
	 2441.503
	 3040.474

	 Probability
	 0.000000
	 0.000000
	 0.000000
	 0.000000

	 
	 
	 
	 
	 

	 Sum
	 0.113768
	 0.110490
	 0.181602
	 0.172638

	 Sum Sq. Dev.
	 0.000260
	 0.000269
	 0.000631
	 0.000634

	 
	 
	 
	 
	 

	 Observations
	 120
	 120
	 151
	 151


The results of the model are compared with the random walk model. The mean of the model is for both forecasts higher than the mean of the random walk. This indicates that the random walk outperforms the main model. However the results are not significant, see table (5.16). The T-test shows that the probability is very high, which means we can not reject the null hypothesis. Therefore the results of the model compared to the random walk do not differ from each other.
Table (5.16) Forecasting Significance Monetary Model

	Monetary Model
	151 Observations
	120 Observations

	Method
	Value
	Probability
	Value
	Probability

	t-test
	0.25
	0.80
	0.14
	0.89

	Satterthwaite-Welch t-test*
	0.25
	0.80
	0.14
	0.89

	Anova F-test
	0.06
	0.80
	0.02
	0.89

	Welch F-test*
	0.06
	0.80
	0.02
	0.89


The same conclusion for the PPP values can be made as for the Monetary Model values. The forecast results give for both, 120 observations and 151 observations, a higher mean for the RMSE compared to the mean of the random walk. However the difference between the two means is not significant. Table (5.18) shows that the probability is very high indicating that the difference between the random walk and the forecasting results is not significant.
Table (5.17) Forecasts Results PPP Model
	PPP Model
	RMSE Model
	RMSE Random Walk
	RMSE Model
	RMSE Random Walk

	 Mean
	 0.000935
	 0.000921
	 0.001185
	 0.001143

	 Median
	 0.000386
	 0.000346
	 0.000492
	 0.000458

	 Maximum
	 0.010360
	 0.011747
	 0.015263
	 0.015447

	 Minimum
	 1.13E-07
	 4.08E-07
	 1.13E-07
	 4.08E-07

	 Std. Dev.
	 0.001428
	 0.001502
	 0.002007
	 0.002055

	 Skewness
	 3.365355
	 3.997794
	 3.802060
	 4.073596

	 Kurtosis
	 18.61082
	 25.17800
	 21.74886
	 23.41758

	 
	 
	 
	 
	 

	 Jarque-Bera
	 1445.001
	 2778.965
	 2575.446
	 3040.474

	 Probability
	 0.000000
	 0.000000
	 0.000000
	 0.000000

	 
	 
	 
	 
	 

	 Sum
	 0.112212
	 0.110490
	 0.179010
	 0.172638

	 Sum Sq. Dev.
	 0.000243
	 0.000269
	 0.000604
	 0.000634

	 
	 
	 
	 
	 

	 Observations
	 120
	 120
	 151
	 151


Table (5.18) Forecasting Significance PPP Model

	PPP Model
	151 Observations
	120 Observations

	Method
	Value
	Probability
	Value
	Probability

	t-test
	0.18
	0.86
	0.08
	0.94

	Satterthwaite-Welch t-test*
	0.18
	0.86
	0.08
	0.94

	Anova F-test
	0.03
	0.86
	0.01
	0.94

	Welch F-test*
	0.03
	0.86
	0.01
	0.94


These results indicate that the random walk model outperforms the model for the USD/JAP relationship. However the results are far form significant. We can therefore conclude that the random walk does not outperform the Heterogeneous Agent Model for the USD/JAP relationship. 
6. Conclusion

After the empirical rejection of the classical models in the eighties there came a lot of interest in the Heterogeneous Agent Models. However most of the research was focussed upon the advantages of the models compared to linear classical models. There has not been a lot of research using real life data to test the validity of the Heterogeneous Agent Models. The scarce research that has been done show some promising evidence. This research conducted some research upon the Heterogeneous Agent Model, including a switching mechanism, since the introduction of the Euro. As from this moment the currencies float freely and are not constricted due to bandwidths anymore. First we will give a summary of the results. Second some final remarks will be made where after the limitations and recommendations for further research will be given. Our results show some slight evidence for a market with heterogeneous agents. There is also evidence that the model using a switching mechanism, whereby agents can switch of strategy through time, performs better than the model without the switching mechanism.
6.1 Summary of the results

First the results of the first step of the main model will be described and then the results of the second step of the main model and thereafter the extensions including the forecast results will be described. The first step is the Heterogeneous Agent Model without a switching mechanism. This step is used to determine if there is a market with heterogeneous agents. This is the case if there are at least two significant coefficients of different strategies. Only in one out of the six strategies there is a market with heterogeneous agents, for the EUR/UK using the PPP model. In all the other models there is not more than one strategy significant. Striking is that for the EUR/USD relationship none of the strategies is significant. It is also remarkable that for none of the models the MA strategy is significant. All the fundamentalists are stabilizing, given the positive sign. The AR-strategies give a mixed result. However in the case that the AR-strategy is significant they show stabilizing behaviour. The MA-strategies, however they are not significant, show destabilizing behaviour. The first step indicates that there is some slight evidence of a market with heterogeneous agents. The EUR/USD relationship can not be described by the Heterogeneous Model without the switching mechanism.

The second step of the model examines the influence of the Heterogeneous Agent Model including the switching mechanism. The results for the EUR/USD relationship show again no significant coefficient and the switching coefficient is not significant for all six models. However the results are better than the first model. Three out of the six models show a market with heterogeneous agents. Another sign of a market with heterogeneous agents is that the sum of all the weights per strategy is between 31% and 36% indicating a market with heterogeneous agents. There is also always presence of fundamentalists and chartists at the same time. There are also more coefficients significant compared to the first step. For the EUR/JAP exchange rate using the Monetary Model is the second step of the model even significantly better than the first step of the model. 

The influence of the Prospect Theory, whereby AR-agents behave different when there was a past rise in the exchange rate compared to a past decline, is highly significant for the EUR/USD exchange rate. For all the models using the EUR/USD exchange rate the influences is highly significant and also significantly improves the model compared to the main model. The extension does not influence the other two exchange rates. The results for MA-agents are less conclusive. The influence of the extension on MA-agents is not significant for the EUR/USD exchange rate. Only three times is the extension coefficient significant and the results are only slightly better than the main model. For both the extensions the results are better than the main model and sometimes is the difference significant, especially for the AR-agents trading the EUR/USD exchange rate. For both extensions people react more heavily to a decline in exchange rate than a increase in exchange rates, which is was expected due to fear of people realizing irrational behaviour.

The results of the over- or undervaluation of the exchange rate to the fundamental value, indicates that this effect does only have a little influence upon the exchange rates. Only for the EUR/JAP exchange rate using the PPP model does the extension significantly improve the model. The two extension coefficients, which are significant, are that only on a 10% confidence interval. 


The influence of profit potential upon fundamentalists also only has a slight effect upon the exchange rates. Only for the first and second step using the Monetary Model for the EUR/UK exchange rate the extension has some influence and improves the model a little bit compared to the main model. It is noticeable that when the results are significant the fundamentalists show destabilizing behaviour, making the bubble bigger instead of smaller.

The forecasting power of the model, using the USD/JAP exchange rate, does not outperform the random walk. The RMSE of the random walk is better, but not significantly, than the RMSE of the main model. It was not possible to conduct some research with the Euro because the data sample would than be too small.

6.2 Final Remarks
The results of the first step show that the Heterogeneous Agent Model does not explain the exchange rates well. This step also does not show, only for one of the six models, heterogeneous behaviour in the exchange rate market. The results improve when implementing the second step. There is more evidence of a market with heterogeneous agents and there are more coefficients significant. For one model the second step is even significantly better than the first step on a 1% interval. This indicates that agents switch of strategies through time. The extensions improve the results of the model compared to the main model, but only for some models is this improvement significant. The results of earlier research show more promising results for the Heterogeneous Agent Model. This could be explained by the fact that the exchange rates float freely since 1999 and it is therefore harder to predict the exchange rate behaviour.

The Heterogeneous Agent Model does better explain the EUR/UK and the EUR/JAP exchange rates than the EUR/USD relationship. For all models the EUR/USD relationship does not give significant coefficients, except for the one where the behaviour of sentiment trading upon AR-agents was examined. This could be explained by the reason that the US dollar is a special currency. This currency is used as intermediate currency when there is not a direct exchange rate between two currencies, this happens with currencies of small developed countries. Another reason could be that a lot of currencies are pegged to the dollar, for instance the Chinese Yuan. The Chinese government tries to keep the Yuan low by buying US dollars and selling Chinese Yuan, this will have a positive influence upon their export. In this case the exchange rate is artificially been influenced and natural equilibrium forces can not do their work. Because a lot of forces have influence upon the US Dollar besides the regular macroeconomic variables, it is hard to make a model that could explain the movement of the US Dollar.

The switching coefficient is three times negative and three times positive. However we will further just focus on the EUR/UK and the EUR/JAP relationship because the EUR/USD exchange rate is can not be explained by the Heterogeneous Agent Model. In this case is the switching coefficient positive in three out of the four cases. This indicates that agents switch to the most profitable strategy. In the second step of the main model are the fundamentalists stabilizing, which is in line with expectations. The AR-agents are in three out the four times stabilizing and therefore they do not increase the bubbles. We would have expected that the chartists are destabilizing. The only agents that are destabilizing are the MA-agents.

The extensions improve the model, nonetheless only a few times are the improvements significantly better. A striking result is that for the EUR/USD exchange rate the agents behave differently to a past rise of the exchange rate than to a past decline of the exchange rate for the AR-strategy. This indicates that agents are irrational and this could be a reason why the EUR/USD exchange rate is very difficult to model. The fitness measure of the main model does not work for the EUR/USD exchange rate, but maybe another fitness measure does work.


The forecast results show that the Heterogeneous Agent Model does not outperform the random walk. However the results are not significant and only the USD/JAP relationship is examined. The forecast of the model would probably give better results if not the US dollar is examined, but for instance the British Pound. The US dollar has demonstrated that it could not be explained by the Heterogeneous Agent Model and therefore it is not possible to make an overall conclusion about the model using the forecast results.

6.3 Limitations and Future results

The inevitable limitations in this research, due to lack of time or data, have let to a number limitations which could be encountered in future research. 


First, the limited number of observations have let to a small data set. This research examined the validity of the Heterogeneous Agent Model since the introduction of the Euro. Therefore our data set started in January 1999. There are a lot of variables needed for this model and therefore the data set needs to be large to make reliable conclusions. The prime limitation of our data set is that it is not possible to make a forecast analysis, due to the lack of data. Future research should examine the influence of the Heterogeneous Agent Model upon the exchange rate including its forecasting power. The forecast ability is important to correct for data snooping, which is present in this research.

Secondly, the number of exchange rates that are investigated. Future research should focus on more than three exchange rates and also focus on exchange rates that do include the Euro because exchange rate trading has a worldwide market. 

Thirdly, the strategies of the agents are subjectively chosen. It could be the case that the fundamentalists and chartists have other strategies and that there are more different types of agents than three. Future research should focus on other and more extensive models. In this research simple methods were used to determine the fundamental rate, this could be extended. The strategies used by the agents could also be extended with more extensive and a bigger variety of models. More research is needed on how technical analysts are working. The main model should also be expended with extensions such as the ones described in this research. Research should also focus on which fitness measure is used in practice and try to develop a new one.

Fourthly, no attention is given to news components. Future research should focus on the switching of strategy behaviour due to news and if derivations of expectations of macroeconomic data has influence upon the exchange rate.
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Appendix

A.
Correlation between Brent Oil and the Exchange Rates
Table (A.1) The Correlation Diagram between the Price of Oil and the Exchange Rates

	Period: 1999-2008
	EUR/USD
	EUR/UK
	EUR/JAP
	Brent Oil

	EUR/USD
	1,00
	0,81
	0,90
	-0,76

	EUR/UK
	0,81
	1,00
	0,64
	-0,63

	EUR/JAP
	0,90
	0,64
	1,00
	-0,71

	Brent Oil
	-0,76
	-0,63
	-0,71
	1,00


B.
Results of the different Moving Average Strategies
Table (B.1) Result Moving Average Strategy (1 month - 3 months)
	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,41
	0,38
	0,84
	0,11
	1,51
	0,15

	α
	0,35
	0,31
	-0,79
	0.03**
	-0,10
	0,87

	λ
	-0,13
	0,65
	0,34
	0,36
	0,25
	0,65

	R-squared
	0,02
	0,07
	0,02

	Adj. R-squared
	-0,01
	0,05
	0,00

	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	Fundamental
	0,00
	0,98
	0,17
	0.03**
	0,51
	0.00***

	ψ
	0,38
	0,28
	-0,89
	0.01**
	-0,17
	0,74

	α
	-0,20
	0,51
	0,63
	0,13
	0,11
	0,72

	λ
	0,01
	0,07
	0,12

	Adj. R-squared
	-0,02
	0,04
	0,09

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,32
	0,48
	0,84
	0,11
	2,06
	0.01***

	α
	0,35
	0,38
	-0,79
	0.02**
	-0,11
	0,83

	λ
	-0,18
	0,58
	0,37
	0,41
	0,73
	0.03**

	γ
	-849,55
	0,79
	-51,27
	0,86
	-360,56
	0,37

	R-squared
	0,03
	0,07
	0,12

	Adj. R-squared
	-0,01
	0,04
	0,08

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,00
	0,96
	0,18
	0.03**
	0,53
	0.04**

	α
	0,34
	0,49
	-0,91
	0.01**
	-0,13
	0,79

	λ
	-0,19
	0,65
	0,66
	0,15
	0,10
	0,78

	γ
	-804,73
	0,83
	12,41
	0,93
	15,32
	0,90

	R-squared
	0,02
	0,07
	0,12

	Adj. R-squared
	-0,02
	0,03
	0,08


Notes: Table (B.1) shows the estimation result of equation (4.7) and (4.10), with a 1 month - 3 months MA strategy. ψ represents the coefficient for the fundamental strategy. α represents the coefficient for the AR strategy. λ represents the coefficient for the MA strategy. γ represents the coefficient for the switching strategy. The probabilities are clarified with asterisks, statistically significant on a: 1%(***), 5%(**) and 10%(*) confidence level.

Table (B.2) Result Moving Average Strategy (1 month - 6 months)

	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,41
	0,38
	0,84
	0,11
	1,51
	0,15

	α
	0,35
	0,31
	-0,79
	0.03**
	-0,10
	0,87

	λ
	-0,13
	0,65
	0,34
	0,36
	0,25
	0,65

	R-squared
	0,02
	0,07
	0,02

	Adj. R-squared
	-0,01
	0,05
	0,00

	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	Fundamental
	0,00
	0,98
	0,17
	0.03**
	0,51
	0.00***

	ψ
	0,38
	0,28
	-0,89
	0.01**
	-0,17
	0,74

	α
	-0,20
	0,51
	0,63
	0,13
	0,11
	0,72

	λ
	0,01
	0,07
	0,12

	Adj. R-squared
	-0,02
	0,04
	0,09

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,32
	0,48
	0,84
	0,11
	2,06
	0.01***

	α
	0,35
	0,38
	-0,79
	0.02**
	-0,11
	0,83

	λ
	-0,18
	0,58
	0,37
	0,41
	0,73
	0.03**

	γ
	-849,55
	0,79
	-51,27
	0,86
	-360,56
	0,37

	R-squared
	0,03
	0,07
	0,12

	Adj. R-squared
	-0,01
	0,04
	0,08

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,00
	0,96
	0,18
	0.03**
	0,53
	0.04**

	α
	0,34
	0,49
	-0,91
	0.01**
	-0,13
	0,79

	λ
	-0,19
	0,65
	0,66
	0,15
	0,10
	0,78

	γ
	-804,73
	0,83
	12,41
	0,93
	15,32
	0,90

	R-squared
	0,02
	0,07
	0,12

	Adj. R-squared
	-0,02
	0,03
	0,08


Notes: Table (B.2) shows the estimation result of equation (4.7) and (4.10), with a 1 month - 6 months MA strategy. ψ represents the coefficient for the fundamental strategy. α represents the coefficient for the AR strategy. λ represents the coefficient for the MA strategy. γ represents the coefficient for the switching strategy. The probabilities are clarified with asterisks, statistically significant on a: 1%(***), 5%(**) and 10%(*) confidence level.

Table (B.3) Result Moving Average Strategy (1 month - 9 months)

	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,46
	0,34
	0,87
	0,11
	1,05
	0,29

	α
	0,32
	0,31
	-0,73
	0.01**
	-0,14
	0,79

	λ
	-0,05
	0,83
	0,26
	0,28
	0,07
	0,83

	R-squared
	0,02
	 
	0,07
	 
	0,02
	 

	Adj. R-squared
	-0,01
	 
	0,05
	 
	-0,01
	 

	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	Fundamental
	0,00
	0,99
	0,25
	0.01***
	0,43
	0.02**

	ψ
	0,33
	0,31
	-0,84
	0.00***
	-0,18
	0,71

	α
	-0,09
	0,71
	0,60
	0.05**
	0,06
	0,79

	λ
	0,01
	 
	0,08
	 
	0,08
	 

	Adj. R-squared
	-0,02
	 
	0,05
	 
	0,05
	 

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,27
	0,57
	0,87
	0,10
	2,04
	0.00***

	α
	0,35
	0,36
	-0,72
	0.01**
	0,26
	0,30

	λ
	-0,10
	0,67
	0,28
	0,34
	0,48
	0.00***

	γ
	-943,98
	0,78
	-34,56
	0,92
	-408,88
	0,13

	R-squared
	0,03
	 
	0,07
	 
	0,11
	 

	Adj. R-squared
	-0,01
	 
	0,04
	 
	0,08
	 

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,01
	0,86
	0,27
	0.01***
	0,54
	0.00***

	α
	0,32
	0,47
	-0,85
	0.01***
	0,13
	0,53

	λ
	-0,08
	0,76
	0,64
	0.04**
	0,09
	0,40

	γ
	-1131,84
	0,84
	13,38
	0,84
	20997,17
	0,70

	R-squared
	0,02
	 
	0,08
	 
	0,11
	 

	Adj. R-squared
	-0,02
	 
	0,05
	 
	0,07
	 


Notes: Table (B.3) shows the estimation result of equation (4.7) and (4.10), with a 1 month - 9 months MA strategy. ψ represents the coefficient for the fundamental strategy. α represents the coefficient for the AR strategy. λ represents the coefficient for the MA strategy. γ represents the coefficient for the switching strategy. The probabilities are clarified with asterisks, statistically significant on a: 1%(***), 5%(**) and 10%(*) confidence level.

Table (B.4) Result Moving Average Strategy (1 month - 12 months)

	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,49
	0,32
	0,86
	0,15
	1,16
	0,19

	α
	0,33
	0,27
	-0,67
	0.01***
	0,15
	0,74

	λ
	0,04
	0,80
	0,14
	0,41
	0,08
	0,76

	R-squared
	0,02
	 
	0,07
	 
	0,02
	 

	Adj. R-squared
	-0,01
	 
	0,04
	 
	-0,01
	 

	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	Fundamental
	0,02
	0,73
	0,26
	0.03**
	0,49
	0.00***

	ψ
	0,32
	0,27
	-0,73
	0.00***
	0,05
	0,89

	α
	0,04
	0,81
	0,40
	0.07*
	0,22
	0,27

	λ
	0,01
	 
	0,07
	 
	0,09
	 

	Adj. R-squared
	-0,02
	 
	0,04
	 
	0,06
	 

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,37
	0,41
	1,01
	0.08*
	1,68
	0.02**

	α
	0,45
	0,15
	-0,65
	0.01**
	0,06
	0,88

	λ
	-0,06
	0,67
	0,10
	0,64
	0,27
	0.04**

	γ
	-704,48
	0,65
	185,32
	0,85
	-549,83
	0,42

	R-squared
	0,04
	 
	0,07
	 
	0,06
	 

	Adj. R-squared
	0,00
	 
	0,04
	 
	0,03
	 

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,01
	0,87
	0,26
	0.05**
	0,35
	0.09*

	α
	0,38
	0,27
	-0,75
	0.01***
	-0,47
	0,12

	λ
	-0,04
	0,78
	0,38
	0,11
	0,10
	0,56

	γ
	-1124,71
	0,76
	32,57
	0,73
	490,14
	0,52

	R-squared
	0,03
	 
	0,07
	 
	0,10
	 

	Adj. R-squared
	-0,01
	 
	0,03
	 
	0,06
	 


Notes: Table (B.4) shows the estimation result of equation (4.7) and (4.10), with a 1 month - 9 months MA strategy. ψ represents the coefficient for the fundamental strategy. α represents the coefficient for the AR strategy. λ represents the coefficient for the MA strategy. γ represents the coefficient for the switching strategy. The probabilities are clarified with asterisks, statistically significant on a: 1%(***), 5%(**) and 10%(*) confidence level.

Table (B.5) Result Moving Average Strategy (2 months - 3 months)

	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,34
	0,47
	0,88
	0.10*
	1,54
	0.07*

	α
	0,33
	0,23
	-0,61
	0.01**
	-0,01
	0,99

	λ
	-0,28
	0,68
	1,31
	0,17
	0,61
	0,44

	R-squared
	0,01
	 
	0,08
	 
	0,03
	 

	Adj. R-squared
	-0,01
	 
	0,06
	 
	0,00
	 

	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	Fundamental
	0,03
	0,67
	0,16
	0.06*
	0,41
	0.00***

	ψ
	0,34
	0,24
	-0,55
	0.02**
	-0,14
	0,71

	α
	-0,35
	0,60
	1,69
	0.09*
	0,18
	0,79

	λ
	0,01
	 
	0,07
	 
	0,10
	 

	Adj. R-squared
	-0,02
	 
	0,05
	 
	0,08
	 

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,21
	0,64
	0,88
	0,10
	1,82
	0.01***

	α
	0,30
	0,43
	-0,62
	0.02**
	0,16
	0,51

	λ
	-0,52
	0,64
	1,27
	0,24
	1,67
	0.01**

	γ
	-1201,53
	0,83
	-42,66
	0,96
	-466,43
	0,55

	R-squared
	0,02
	 
	0,08
	 
	0,09
	 

	Adj. R-squared
	-0,01
	 
	0,05
	 
	0,06
	 

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,02
	0,81
	0,16
	0.08*
	0,31
	0.07*

	α
	0,28
	0,50
	-0,56
	0.04*
	-0,43
	0.01***

	λ
	-0,50
	0,69
	1,67
	0,11
	0,08
	0,92

	γ
	-1313,49
	0,86
	62,15
	0,90
	580,56
	0,46

	R-squared
	0,02
	 
	0,07
	 
	0,10
	 

	Adj. R-squared
	-0,02
	 
	0,04
	 
	0,07
	 


Notes: Table (B.5) shows the estimation result of equation (4.7) and (4.10), with a 2 months - 3 months MA strategy. ψ represents the coefficient for the fundamental strategy. α represents the coefficient for the AR strategy. λ represents the coefficient for the MA strategy. γ represents the coefficient for the switching strategy. The probabilities are clarified with asterisks, statistically significant on a: 1%(***), 5%(**) and 10%(*) confidence level.

The results of the Moving Average Strategy (2 months – 6 months), are described by table (5.2) and (5.4).
Table (B.6) Result Moving Average Strategy (2 month - 9 months)

	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,47
	0,34
	0,87
	0,11
	1,05
	0,29

	α
	0,30
	0,25
	-0,60
	0.01***
	-0,10
	0,81

	λ
	-0,04
	0,84
	0,26
	0,28
	0,08
	0,83

	R-squared
	0,02
	0,07
	0,02

	Adj. R-squared
	-0,01
	0,05
	-0,01

	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	Fundamental
	0,00
	1,00
	0,25
	0.01***
	0,43
	0.0186**

	ψ
	0,28
	0,28
	-0,54
	0.01***
	-0,15
	0,75

	α
	-0,09
	0,72
	0,60
	0.05**
	0,06
	0,78

	λ
	0,01
	0,08
	0,08

	Adj. R-squared
	-0,02
	0,05
	0,05

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,25
	0,59
	0,90
	0.09*
	1,50
	0.06*

	α
	0,32
	0,28
	-0,59
	0.02**
	0,13
	0,47

	λ
	-0,09
	0,70
	0,26
	0,40
	0,33
	0.03**

	γ
	-1200,81
	0,76
	71,19
	0,91
	-1153,40
	0,56

	R-squared
	0,03
	0,07
	0,09

	Adj. R-squared
	-0,01
	0,04
	0,06

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,02
	0,79
	0,27
	0.01**
	0,48
	0.04**

	α
	0,30
	0,37
	-0,54
	0.02**
	0,02
	0,96

	λ
	-0,06
	0,82
	0,63
	0.05**
	0,15
	0,57

	γ
	-1421,91
	0,81
	25,49
	0,76
	146,73
	0,51

	R-squared
	0,02
	0,08
	0,11

	Adj. R-squared
	-0,02
	0,05
	0,07


Notes: Table (B.6) shows the estimation result of equation (4.7) and (4.10), with a 2 months - 9 months MA strategy. ψ represents the coefficient for the fundamental strategy. α represents the coefficient for the AR strategy. λ represents the coefficient for the MA strategy. γ represents the coefficient for the switching strategy. The probabilities are clarified with asterisks, statistically significant on a: 1%(***), 5%(**) and 10%(*) confidence level.

Table (B.7) Result Moving Average Strategy (2 month - 12 months)

	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,494247
	0,3243
	0,863715
	0,1532
	1,158027
	0,1858

	α
	0,350333
	0,1627
	-0,600314
	0.0042***
	0,193969
	0,6486

	λ
	0,041432
	0,7936
	0,139996
	0,4069
	0,082723
	0,7528

	R-squared
	0,0237
	0,0682
	0,0155

	Adj. R-squared
	-0,0053
	0,0406
	-0,0137

	Step 1
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	Fundamental
	0,024993
	0,7807
	0,262455
	0.0255**
	0,49049
	0.0101**

	ψ
	0,344376
	0,2732
	-0,528516
	0.0079***
	0,154012
	0,7321

	α
	0,044988
	0,8226
	0,398357
	0.0686*
	0,218073
	0,2724

	λ
	0,0138
	0,0681
	0,0863

	Adj. R-squared
	-0,0155
	0,0404
	0,0592

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	MON
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,353056
	0,4196
	1,026504
	0.0744*
	0,983053
	0,1352

	α
	0,429378
	0,1103
	-0,603054
	0.0172**
	-0,123119
	0,7392

	λ
	-0,051839
	0,7138
	0,099427
	0,6358
	0,046193
	0,6603

	γ
	-802,1611
	0,63
	255,3681
	0,821
	-6585,298
	0,7776

	R-squared
	0,0385
	0,0746
	0,0560

	Adj. R-squared
	-0,0003
	0,0372
	0,0178

	Step 2
	EUR/USD
	EUR/UK
	EUR/JAP

	PPP
	coefficient
	probability
	coefficient
	probability
	coefficient
	probability

	ψ
	0,014001
	0,8061
	0,255466
	0.0507*
	0,409144
	0.0626*

	α
	0,363564
	0,2119
	-0,561768
	0.0193**
	-0,050488
	0,9314

	λ
	-0,023766
	0,8744
	0,380454
	0,1145
	0,138244
	0,504

	γ
	-1316,95
	0,7327
	46,58114
	0,6843
	224,8701
	0,5868

	R-squared
	0,0286
	0,0651
	0,0936

	Adj. R-squared
	-0,0107
	0,0274
	0,0570


Notes: Table (B.7) shows the estimation result of equation (4.7) and (4.10), with a 2 months - 12 months MA strategy. ψ represents the coefficient for the fundamental strategy. α represents the coefficient for the AR strategy. λ represents the coefficient for the MA strategy. γ represents the coefficient for the switching strategy. The probabilities are clarified with asterisks, statistically significant on a: 1%(***), 5%(**) and 10%(*) confidence level.

C.
The Weights of the Strategies of the Main Model
Figure (C.1) The weights of the strategies for the EUR/USD Monetary Model
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Figure (C.2) The sum of weights of the strategies for the EUR/USD Monetary Model
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Figure (C.3) The weights of the strategies for the EUR/USD PPP Model
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Figure (C.4) The sum of weights of the strategies for the EUR/USD PPP Model

[image: image107.emf]32%

35%

33%

Fundamentalists

AR-Chartists

MA-Chartists


Figure (C.5) The weights of the strategies for the EUR/UK Monetary Model
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Figure (C.6) The sum of weights of the strategies for the EUR/UK Monetary Model
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Figure (C.7) The weights of the strategies for the EUR/UK PPP Model
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Figure (C.8) The sum of weights of the strategies for the EUR/UK PPP Model
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Figure (C.9) The weights of the strategies for the EUR/JAP Monetary Model
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Figure (C.10) The sum of weights of the strategies for the EUR/JAP Monetary Model
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Figure (C.11) The weights of the strategies for the EUR/JAP PPP Model
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Figure (C.12) The sum of weights of the strategies for the EUR/JAP PPP Model
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� Name literature see De Grauwe and Grimaldi (2005)


� They did not incorporate the transaction costs because they had a central parity rate and therefore there are no information costs.





PAGE  
87

[image: image118.emf]EUR/JAP

0,005

0,006

0,007

0,008

0,009

0,01

0,011

jan-99jan-00jan-01jan-02jan-03jan-04jan-05jan-06jan-07jan-08

Time

Exchange Rate

EURJAP

PPP

MON

[image: image119.wmf](

)

[

]

(

)

+

+

+

-

-

+

=

-

-

-

-

)

(

)

(

)

ln(

)

ln(

1

1

,

*

1

1

,

t

t

t

ar

t

t

t

f

t

r

DUMMY

r

w

s

s

w

c

r

J

a

y

[image: image120.emf]0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

January-00July-00January-01July-01January-02July-02January-03July-03January-04July-04January-05July-05January-06July-06January-07July-07January-08July-08

MA-Chartists

AR-Chartists

Fundamentalists

[image: image121.emf]0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

January-00July-00January-01July-01January-02July-02January-03July-03January-04July-04January-05July-05January-06July-06January-07July-07January-08July-08

MA-Chartists

AR-Chartists

Fundamentalists

[image: image122.wmf](

)

[

]

(

)

+

+

+

-

-

+

=

-

-

-

-

)

(

)

(

)

ln(

)

ln(

1

1

,

*

1

1

,

t

t

t

ar

t

t

t

f

t

r

DUMMY

r

w

s

s

w

c

r

J

a

y

[image: image123.png]Vatue

Losses Gains



[image: image124.jpg]2afrnd

o« ERASMUS UNIVERSITEIT ROTTERDAM




[image: image125.emf]EUR/USD

0,5

0,6

0,7

0,8

0,9

1

1,1

1,2

jan-99jan-00jan-01jan-02jan-03jan-04jan-05jan-06jan-07jan-08

Time

Exchange Rate

EURUSD

PPP

MON

[image: image126.emf]EUR/UK

1,2

1,3

1,4

1,5

1,6

1,7

1,8

jan-99 jan-00 jan-01 jan-02 jan-03 jan-04 jan-05 jan-06 jan-07 jan-08

Time

Exchange Rate

EURUK

PPP

MON

_1299929588.unknown

_1303045375.unknown

_1303227614.unknown

_1303281759.unknown

_1303284234.unknown

_1303284560.unknown

_1303284582.unknown

_1303284669.unknown

_1303803803.xls
Grafiek1

		0.3724883075		0.2321016709		0.3954100216

		36388		36388		36388

		36418		36418		36418

		36448		36448		36448

		36479		36479		36479

		36509		36509		36509

		36539		36539		36539

		36571		36571		36571

		36600		36600		36600

		36630		36630		36630

		36661		36661		36661

		36692		36692		36692

		36721		36721		36721

		36753		36753		36753

		36784		36784		36784

		36815		36815		36815

		36845		36845		36845

		36875		36875		36875

		36906		36906		36906

		36937		36937		36937

		36965		36965		36965

		36997		36997		36997

		37026		37026		37026

		37057		37057		37057

		37088		37088		37088

		37118		37118		37118

		37148		37148		37148

		37179		37179		37179

		37210		37210		37210

		37239		37239		37239

		37271		37271		37271

		37302		37302		37302

		37330		37330		37330

		37361		37361		37361

		37391		37391		37391

		37421		37421		37421

		37452		37452		37452

		37483		37483		37483

		37515		37515		37515

		37544		37544		37544

		37575		37575		37575

		37606		37606		37606

		37636		37636		37636

		37666		37666		37666

		37694		37694		37694

		37726		37726		37726

		37756		37756		37756

		37788		37788		37788

		37817		37817		37817

		37848		37848		37848

		37879		37879		37879

		37909		37909		37909

		37939		37939		37939

		37970		37970		37970

		38001		38001		38001

		38033		38033		38033

		38061		38061		38061

		38092		38092		38092

		38121		38121		38121

		38153		38153		38153

		38183		38183		38183

		38215		38215		38215

		38245		38245		38245

		38275		38275		38275

		38306		38306		38306

		38336		38336		38336

		38366		38366		38366

		38398		38398		38398

		38426		38426		38426

		38457		38457		38457

		38488		38488		38488

		38518		38518		38518

		38548		38548		38548

		38579		38579		38579

		38610		38610		38610

		38639		38639		38639

		38671		38671		38671

		38701		38701		38701

		38733		38733		38733

		38763		38763		38763

		38791		38791		38791

		38821		38821		38821

		38852		38852		38852

		38883		38883		38883

		38912		38912		38912

		38944		38944		38944

		38975		38975		38975

		39006		39006		39006

		39036		39036		39036

		39063		39063		39063

		39097		39097		39097

		39128		39128		39128

		39156		39156		39156

		39188		39188		39188

		39217		39217		39217

		39248		39248		39248

		39279		39279		39279

		39309		39309		39309

		39339		39339		39339

		39370		39370		39370

		39401		39401		39401

		39430		39430		39430

		39462		39462		39462

		39493		39493		39493

		39521		39521		39521

		39553		39553		39553

		39583		39583		39583

		39615		39615		39615

		39644		39644		39644

		39675		39675		39675

		39706		39706		39706



Fundamentalists

AR-Chartists

MA-Chartists

0.2363592786

0.5416757059

0.2219650155

0.27797762

0.4523129375

0.2697094425

0.2153055382

0.5334584481

0.2512360137

0.0884171208

0.8406806025

0.0709022767

0.4661354289

0.1676584023

0.3662061688

0.2441006204

0.4974551105

0.2584442691

0.2859346386

0.4379629915

0.2761023699

0.3755900246

0.2561403616

0.3682696138

0.3364378965

0.29007233

0.3734897735

0.3297069256

0.2134965265

0.4567965479

0.1375997705

0.7606461728

0.1017540566

0.2298704588

0.5039857725

0.2661437687

0.3807100702

0.2511297641

0.3681601656

0.4350359571

0.118443481

0.4465205619

0.3491220658

0.2709832515

0.3798946827

0.3214075359

0.377128667

0.3014637971

0.3718719573

0.3387901436

0.2893378991

0.4069129747

0.1155917602

0.4774952651

0.1143173411

0.7861778089

0.09950485

0.3244276063

0.3509566784

0.3246157153

0.3384815147

0.338372634

0.3231458513

0.3446805714

0.3071632773

0.3481561513

0.3411083974

0.3013080355

0.3575835672

0.3418266684

0.303165133

0.3550081986

0.2707206611

0.5108206508

0.2184586882

0.3535102978

0.2995079481

0.3469817541

0.3106091766

0.3874913861

0.3018994373

0.388667132

0.2930841348

0.3182487332

0.2543628696

0.4823523185

0.2632848119

0.3200095597

0.3771793553

0.3028110851

0.4000185263

0.2633739504

0.3366075233

0.2789761593

0.4460255922

0.2749982485

0.3255679351

0.3520196144

0.3224124506

0.2774416493

0.3873861772

0.3351721735

0.305667876

0.1896081162

0.5047240079

0.3003045555

0.0554660136

0.6442294308

0.1599062005

0.7307305253

0.1093632741

0.3570609643

0.3197744922

0.3231645435

0.3041397665

0.3472265787

0.3486336548

0.342689362

0.2805193531

0.3767912849

0.3623149515

0.2661278788

0.3715571697

0.3291044761

0.2404516032

0.4304439207

0.3559695128

0.202204376

0.4418261112

0.3195756125

0.3569974143

0.3234269732

0.3305146435

0.3295667465

0.33991861

0.296782232

0.2702636604

0.4329541076

0.4237835475

0.0978166406

0.4783998118

0.131574884

0.7731697675

0.0952553485

0.3290783471

0.3444487709

0.3264728821

0.3403354645

0.3324696212

0.3271949143

0.4119601503

0.2880628766

0.2999769731

0.3565006479

0.3064494391

0.337049913

0.3594846481

0.2510024932

0.3895128587

0.3450773379

0.1522825258

0.5026401363

0.3373100896

0.28852183

0.3741680804

0.2700632948

0.498411394

0.2315253112

0.388413521

0.221855761

0.389730718

0.3333409055

0.3068824627

0.3597766318

0.3694729923

0.3690950336

0.2614319741

0.4736461663

0.2333866936

0.2929671401

0.3144457313

0.3679863933

0.3175678754

0.3281158905

0.3391236579

0.3327604516

0.3431924932

0.3355337619

0.3212737449

0.447685436

0.1960580807

0.3562564833

0.4693083933

0.1288325486

0.4018590581

0.2421006998

0.5463438918

0.2115554084

0.3335376701

0.3323554309

0.3341068991

0.375053353

0.3128898511

0.3120567959

0.1531378173

0.6378387943

0.2090233884

0.3419388463

0.2556980533

0.4023631004

0.3098511827

0.188887302

0.5012615153

0.304338077

0.3864319161

0.3092300069

0.3850834524

0.3507823622

0.2641341854

0.2743363888

0.4024634676

0.3232001436

0.313784974

0.3096252178

0.3765898082

0.3118076095

0.2667887868

0.4214036037

0.2761567031

0.5117252458

0.2121180512

0.3463341055

0.3136653218

0.3400005728

0.286459571

0.3820075145

0.3315329146

0.3220778274

0.3682189522

0.3097032204

0.3412924107

0.3232645329

0.3354430564

0.3731084482

0.2521861539

0.3747053978

0.1763738663

0.6501003972

0.1735257365

0.3226839967

0.3439587152

0.3333572881

0.344736403

0.319115102

0.336148495

0.3283100475

0.3412212767

0.3304686758

0.3332550006

0.3315572327

0.3351877667

0.3033514571

0.3969636143

0.2996849286

0.3766101483

0.2269715222

0.3964183295

0.273694016

0.5185679054

0.2077380786

0.2854521629

0.4018516232

0.3126962139

0.3427606823

0.3152005183

0.3420387995

0.3450334578

0.2884768989

0.3664896433

0.3235039952

0.3526769525

0.3238190523

0.3292898286

0.3482240533

0.3224861181

0.2802618816

0.4306042322

0.2891338862

0.2308635092

0.5345258911

0.2346105998

0.2481192054

0.4654926371

0.2863881576

0.3729132735

0.2293094414

0.3977772851

0.3043050994

0.2250819011

0.4706129995

0.3225605139

0.4023643754

0.2750751107

0.2214803082

0.3758530187

0.402666673

0.324859961

0.4180605531

0.2570794859

0.1367732677

0.5063611508

0.3568655814

0.3268011999

0.2476779742

0.4255208259

0.3606290615

0.4132691444

0.2261017941

0.3355428455

0.3381560768

0.3263010776

0.2672140086

0.3529274787

0.3798585127

0.0944010847

0.8505035035

0.0550954119

0.5477406699

0.0526707214

0.3995886087



Sheet1

				Fundamentalists		AR-Chartists		MA-Chartists						US MON		W_Fun		W_AR		W_MA

		August-99		0.3724883075		0.2321016709		0.3954100216						sum		35.1324504392		39.6253420121		36.2422075486

		September-99		0.2363592786		0.5416757059		0.2219650155

		October-99		0.27797762		0.4523129375		0.2697094425

		November-99		0.2153055382		0.5334584481		0.2512360137

		December-99		0.0884171208		0.8406806025		0.0709022767

		January-00		0.4661354289		0.1676584023		0.3662061688

		February-00		0.2441006204		0.4974551105		0.2584442691

		March-00		0.2859346386		0.4379629915		0.2761023699

		April-00		0.3755900246		0.2561403616		0.3682696138

		May-00		0.3364378965		0.29007233		0.3734897735

		June-00		0.3297069256		0.2134965265		0.4567965479

		July-00		0.1375997705		0.7606461728		0.1017540566

		August-00		0.2298704588		0.5039857725		0.2661437687

		September-00		0.3807100702		0.2511297641		0.3681601656

		October-00		0.4350359571		0.118443481		0.4465205619

		November-00		0.3491220658		0.2709832515		0.3798946827

		December-00		0.3214075359		0.377128667		0.3014637971

		January-01		0.3718719573		0.3387901436		0.2893378991

		February-01		0.4069129747		0.1155917602		0.4774952651

		March-01		0.1143173411		0.7861778089		0.09950485

		April-01		0.3244276063		0.3509566784		0.3246157153

		May-01		0.3384815147		0.338372634		0.3231458513

		June-01		0.3446805714		0.3071632773		0.3481561513

		July-01		0.3411083974		0.3013080355		0.3575835672

		August-01		0.3418266684		0.303165133		0.3550081986

		September-01		0.2707206611		0.5108206508		0.2184586882

		October-01		0.3535102978		0.2995079481		0.3469817541

		November-01		0.3106091766		0.3874913861		0.3018994373

		December-01		0.388667132		0.2930841348		0.3182487332

		January-02		0.2543628696		0.4823523185		0.2632848119

		February-02		0.3200095597		0.3771793553		0.3028110851

		March-02		0.4000185263		0.2633739504		0.3366075233

		April-02		0.2789761593		0.4460255922		0.2749982485

		May-02		0.3255679351		0.3520196144		0.3224124506

		June-02		0.2774416493		0.3873861772		0.3351721735

		July-02		0.305667876		0.1896081162		0.5047240079

		August-02		0.3003045555		0.0554660136		0.6442294308

		September-02		0.1599062005		0.7307305253		0.1093632741

		October-02		0.3570609643		0.3197744922		0.3231645435

		November-02		0.3041397665		0.3472265787		0.3486336548

		December-02		0.342689362		0.2805193531		0.3767912849

		January-03		0.3623149515		0.2661278788		0.3715571697

		February-03		0.3291044761		0.2404516032		0.4304439207

		March-03		0.3559695128		0.202204376		0.4418261112

		April-03		0.3195756125		0.3569974143		0.3234269732

		May-03		0.3305146435		0.3295667465		0.33991861

		June-03		0.296782232		0.2702636604		0.4329541076

		July-03		0.4237835475		0.0978166406		0.4783998118

		August-03		0.131574884		0.7731697675		0.0952553485

		September-03		0.3290783471		0.3444487709		0.3264728821

		October-03		0.3403354645		0.3324696212		0.3271949143

		November-03		0.4119601503		0.2880628766		0.2999769731

		December-03		0.3565006479		0.3064494391		0.337049913

		January-04		0.3594846481		0.2510024932		0.3895128587

		February-04		0.3450773379		0.1522825258		0.5026401363

		March-04		0.3373100896		0.28852183		0.3741680804

		April-04		0.2700632948		0.498411394		0.2315253112

		May-04		0.388413521		0.221855761		0.389730718

		June-04		0.3333409055		0.3068824627		0.3597766318

		July-04		0.3694729923		0.3690950336		0.2614319741

		August-04		0.4736461663		0.2333866936		0.2929671401

		September-04		0.3144457313		0.3679863933		0.3175678754

		October-04		0.3281158905		0.3391236579		0.3327604516

		November-04		0.3431924932		0.3355337619		0.3212737449

		December-04		0.447685436		0.1960580807		0.3562564833

		January-05		0.4693083933		0.1288325486		0.4018590581

		February-05		0.2421006998		0.5463438918		0.2115554084

		March-05		0.3335376701		0.3323554309		0.3341068991

		April-05		0.375053353		0.3128898511		0.3120567959

		May-05		0.1531378173		0.6378387943		0.2090233884

		June-05		0.3419388463		0.2556980533		0.4023631004

		July-05		0.3098511827		0.188887302		0.5012615153

		August-05		0.304338077		0.3864319161		0.3092300069

		September-05		0.3850834524		0.3507823622		0.2641341854

		October-05		0.2743363888		0.4024634676		0.3232001436

		November-05		0.313784974		0.3096252178		0.3765898082

		December-05		0.3118076095		0.2667887868		0.4214036037

		January-06		0.2761567031		0.5117252458		0.2121180512

		February-06		0.3463341055		0.3136653218		0.3400005728

		March-06		0.286459571		0.3820075145		0.3315329146

		April-06		0.3220778274		0.3682189522		0.3097032204

		May-06		0.3412924107		0.3232645329		0.3354430564

		June-06		0.3731084482		0.2521861539		0.3747053978

		July-06		0.1763738663		0.6501003972		0.1735257365

		August-06		0.3226839967		0.3439587152		0.3333572881

		September-06		0.344736403		0.319115102		0.336148495

		October-06		0.3283100475		0.3412212767		0.3304686758

		November-06		0.3332550006		0.3315572327		0.3351877667

		December-06		0.3033514571		0.3969636143		0.2996849286

		January-07		0.3766101483		0.2269715222		0.3964183295

		February-07		0.273694016		0.5185679054		0.2077380786

		March-07		0.2854521629		0.4018516232		0.3126962139

		April-07		0.3427606823		0.3152005183		0.3420387995

		May-07		0.3450334578		0.2884768989		0.3664896433

		June-07		0.3235039952		0.3526769525		0.3238190523

		July-07		0.3292898286		0.3482240533		0.3224861181

		August-07		0.2802618816		0.4306042322		0.2891338862

		September-07		0.2308635092		0.5345258911		0.2346105998

		October-07		0.2481192054		0.4654926371		0.2863881576

		November-07		0.3729132735		0.2293094414		0.3977772851

		December-07		0.3043050994		0.2250819011		0.4706129995

		January-08		0.3225605139		0.4023643754		0.2750751107

		February-08		0.2214803082		0.3758530187		0.402666673

		March-08		0.324859961		0.4180605531		0.2570794859

		April-08		0.1367732677		0.5063611508		0.3568655814

		May-08		0.3268011999		0.2476779742		0.4255208259

		June-08		0.3606290615		0.4132691444		0.2261017941

		July-08		0.3355428455		0.3381560768		0.3263010776

		August-08		0.2672140086		0.3529274787		0.3798585127

		September-08		0.0944010847		0.8505035035		0.0550954119

		October-08		0.5477406699		0.0526707214		0.3995886087





Sheet1

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Fundamentalists

AR-Chartists

MA-Chartists

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet2

		0

		0

		0





Sheet3

		





		






_1303284577.unknown

_1303284259.unknown

_1303284534.unknown

_1303284247.unknown

_1303283589.unknown

_1303284124.unknown

_1303281771.unknown

_1303281479.unknown

_1303281557.unknown

_1303281597.unknown

_1303281687.unknown

_1303281590.unknown

_1303281500.unknown

_1303227693.unknown

_1303280972.unknown

_1303227661.unknown

_1303201662.unknown

_1303209419.unknown

_1303223800.xls
Grafiek7

		36175		36175		36175

		36206		36206		36206

		36234		36234		36234

		36265		36265		36265

		36294		36294		36294

		36326		36326		36326

		36356		36356		36356

		36388		36388		36388

		36418		36418		36418

		36448		36448		36448

		36479		36479		36479

		36509		36509		36509

		36539		36539		36539

		36571		36571		36571

		36600		36600		36600

		36630		36630		36630

		36661		36661		36661

		36692		36692		36692

		36721		36721		36721

		36753		36753		36753

		36784		36784		36784

		36815		36815		36815

		36845		36845		36845

		36875		36875		36875

		36906		36906		36906

		36937		36937		36937

		36965		36965		36965

		36997		36997		36997

		37026		37026		37026

		37057		37057		37057

		37088		37088		37088

		37118		37118		37118

		37148		37148		37148

		37179		37179		37179

		37210		37210		37210

		37239		37239		37239

		37271		37271		37271

		37302		37302		37302

		37330		37330		37330

		37361		37361		37361

		37391		37391		37391

		37421		37421		37421

		37452		37452		37452

		37483		37483		37483

		37515		37515		37515

		37544		37544		37544

		37575		37575		37575

		37606		37606		37606

		37636		37636		37636

		37666		37666		37666

		37694		37694		37694

		37726		37726		37726

		37756		37756		37756

		37788		37788		37788

		37817		37817		37817

		37848		37848		37848

		37879		37879		37879

		37909		37909		37909

		37939		37939		37939

		37970		37970		37970

		38001		38001		38001

		38033		38033		38033

		38061		38061		38061

		38092		38092		38092

		38121		38121		38121

		38153		38153		38153

		38183		38183		38183

		38215		38215		38215

		38245		38245		38245

		38275		38275		38275

		38306		38306		38306

		38336		38336		38336

		38366		38366		38366

		38398		38398		38398

		38426		38426		38426

		38457		38457		38457

		38488		38488		38488

		38518		38518		38518

		38548		38548		38548

		38579		38579		38579

		38610		38610		38610

		38639		38639		38639

		38671		38671		38671

		38701		38701		38701

		38733		38733		38733

		38763		38763		38763

		38791		38791		38791

		38821		38821		38821

		38852		38852		38852

		38883		38883		38883

		38912		38912		38912

		38944		38944		38944

		38975		38975		38975

		39006		39006		39006

		39036		39036		39036

		39063		39063		39063

		39097		39097		39097

		39128		39128		39128

		39156		39156		39156

		39188		39188		39188

		39217		39217		39217

		39248		39248		39248

		39279		39279		39279

		39309		39309		39309

		39339		39339		39339

		39370		39370		39370

		39401		39401		39401

		39430		39430		39430

		39462		39462		39462

		39493		39493		39493

		39521		39521		39521

		39553		39553		39553

		39583		39583		39583

		39615		39615		39615

		39644		39644		39644

		39675		39675		39675

		39706		39706		39706

		39736		39736		39736



EURUSD

PPP

MON

Time

Exchange Rate

EUR/USD

0.8601410631

1.0702796364

0.8514027544

0.8898380495

1.0802186792

0.8809708319

0.9133254178

1.0901329893

0.8962093679

0.9271277582

1.0412637496

0.9158285539

0.9366804046

1.0508015046

0.9174472449

0.9622786759

1.0508015046

0.9421039771

0.9802960494

1.0319690766

0.9570145698

0.9475978395

1.0321040106

0.9286173057

0.9644131546

0.9958026574

0.9530191723

0.9200478425

0.9782338629

0.916603298

0.970779536

0.9960630841

0.9567103454

0.9979044008

1.0233055306

0.9723194241

0.97799511

0.9964518731

0.9566998423

1.0227040295

0.9795904238

0.9994088148

1.0365916865

0.9383723642

1.0251388957

1.0482180294

0.9385941381

1.0436382542

1.093254619

0.9388153934

1.0842823453

1.0499790004

0.9316999918

1.044795675

1.0702054795

0.9240518343

1.0609933845

1.0967317394

0.9321532652

1.0841123628

1.1607661056

0.9174561635

1.1450536419

1.1749500646

0.9177070007

1.1588916344

1.1633317822

0.925913152

1.1440410479

1.1130899377

0.9580819395

1.0960354027

1.0606703437

0.8732412017

1.0794321166

1.100110011

0.8595714435

1.115615119

1.1032656664

0.8902233086

1.1105789319

1.1300711945

0.9143048449

1.1295842799

1.1405109489

0.9079279648

1.1297910284

1.1544677903

0.9084474927

1.1394322832

1.1650937901

0.9076694604

1.1553848123

1.0972130788

0.9001131579

1.1026210481

1.0847163467

0.8937038725

1.1054551149

1.0992634935

0.9231300057

1.1021465313

1.1331444759

0.9303646591

1.1328681522

1.1091393079

1.0017635308

1.089665929

1.1208249271

1.001999889

1.094356773

1.1487650775

0.970197213

1.136831342

1.1295606009

0.9790068196

1.1131475222

1.1361054306

0.9720191636

1.1084357207

1.1074197121

0.9878082072

1.0769517074

1.0550749103

0.9721973129

1.0412131482

0.9976057462

0.9568327879

0.9991977633

1.0228086325

0.9420977136

1.027390795

1.0327377879

0.9501144501

1.0284436932

1.0193679918

0.9505043315

1.0173390426

0.9971083857

0.9429452255

1.003029443

0.9792401097

0.9967266531

0.9702977667

0.9500285009

0.9585073474

0.955496187

0.9265264523

0.9300695997

0.9409169777

0.9280742459

0.93161796

0.9363893681

0.9272997033

0.96799186

0.9295667035

0.8727526619

0.9678248556

0.8875241959

0.843597098

0.9679920034

0.8627381753

0.8834702712

0.9532241057

0.9036983909

0.8891259892

0.9392662087

0.9132370823

0.886446237

0.9398878192

0.9063596032

0.8569714629

0.9543073457

0.8720790616

0.8499787505

0.9760891698

0.8565997003

0.8176614881

1.0142498721

0.8147452224

0.791452315

0.9544610757

0.8050663442

0.7848677498

0.9338243479

0.8073889671

0.8144648966

0.9353140717

0.8303022922

0.8394895903

0.9432494263

0.8511221891

0.8473140146

0.9304004758

0.8658580357

0.829806655

0.9038982541

0.8556962263

0.8081461128

0.903397464

0.8349909481

0.8105698306

0.9170219789

0.8284360494

0.8171269815

0.910905939

0.8357280694

0.8055421299

0.8989115687

0.8239815245

0.7719027403

0.8922863299

0.795821163

0.7472166181

0.9526438436

0.7578316851

0.7638835841

0.8853592791

0.7900114765

0.7682851875

0.8742088921

0.791851956

0.7472166181

0.8639829005

0.7730446557

0.7771215418

0.8535385393

0.7974754206

0.7926442613

0.8783067916

0.8018036558

0.8285690612

0.8785833202

0.8308246682

0.8282945415

0.8427972859

0.8364080632

0.8081461128

0.8266704167

0.8216650847

0.8181297554

0.7848754281

0.8396742761

0.8334027836

0.7860013349

0.8540244853

0.857118368

0.8167794411

0.867153872

0.8334027836

0.8690478632

0.8268039048

0.8256274769

0.7894391983

0.8474992133

0.8400537634

0.7958299547

0.8499952046

0.8315316814

0.8036716476

0.8389296959

0.8268562924

0.7904444734

0.8318094614

0.7796663028

0.781713186

0.792045026

0.7930214116

0.771721012

0.8060166226

0.7895152376

0.7470026129

0.8119226756

0.7858546169

0.7426557647

0.8053940321

0.7889546351

0.7716086186

0.795206176

0.7990411506

0.8075130845

0.7966546917

0.7817385866

0.8180413148

0.7778970559

0.7550588946

0.8357975723

0.7412748182

0.7727378101

0.7866728955

0.7733814095

0.7612087996

0.7677782054

0.7691404968

0.7560864963

0.7562964962

0.760527482

0.7380073801

0.7590220746

0.7419218627

0.7386615453

0.7369654564

0.7476407056

0.7510890792

0.7328495089

0.7555717695

0.7256367462

0.7182762959

0.7323869779

0.7420599584

0.7365610596

0.7377397359

0.7215007215

0.7381739428

0.7198281547

0.702938282

0.7589068954

0.686261811

0.6831067696

0.7519779391

0.6677791042

0.6892273761

0.7817047407

0.6617173382

0.6717721349

0.7297050874

0.6568107452

0.6814774431

0.7405352089

0.6614857174

0.6426322216

0.7448372978

0.6262172953

0.6317917614

0.7290504449

0.6162486065

0.6462453147

0.7237662225

0.6256926748

0.6468723721

0.6889215016

0.632802683

0.6253908693

0.6576812576

0.6210630361

0.6789327178

0.6721779505

0.6592596738

0.70666384

0.6845384386

0.6836661832

0.7339449541

0.7369270058

0.6952543073



Blad1

				EURUSD		PPP		MON		EURUK		PPP		MON		EURJAP		PPP		MON

		1/15/99		0.8601410631		1.0702796364		0.8514027544		1.4206563432		1.609870566		1.4128919924		0.007590709		0.0098380238		0.0075119395

		2/15/99		0.8898380495		1.0802186792		0.8809708319		1.4503263234		1.6060954559		1.4562533909		0.007733354		0.0097177757		0.0077491739

		3/15/99		0.9133254178		1.0901329893		0.8962093679		1.4838996884		1.6100674641		1.4860499315		0.0077609624		0.0096597499		0.0077391614

		4/15/99		0.9271277582		1.0412637496		0.9158285539		1.4965579168		1.6173949691		1.5065850976		0.0078118897		0.0097231153		0.0078443786

		5/14/99		0.9366804046		1.0508015046		0.9174472449		1.5149219815		1.6245500387		1.53237993		0.0076464291		0.0097040736		0.0077815946

		6/15/99		0.9622786759		1.0508015046		0.9421039771		1.5382248885		1.6212115476		1.5558729313		0.0079827572		0.009644461		0.0079897098

		7/15/99		0.9802960494		1.0319690766		0.9570145698		1.5353907569		1.5960925051		1.5272753222		0.0081274382		0.0095457026		0.0081464788

		8/16/99		0.9475978395		1.0321040106		0.9286173057		1.5186028853		1.5997472297		1.5192387911		0.0082453826		0.009567882		0.0083032795

		9/15/99		0.9644131546		0.9958026574		0.9530191723		1.5475085113		1.6105267539		1.556186793		0.0092644062		0.0096106365		0.0090292323

		10/15/99		0.9200478425		0.9782338629		0.916603298		1.5339776039		1.6072171737		1.5430979928		0.0086843248		0.0096494967		0.0087015711

		11/15/99		0.970779536		0.9960630841		0.9567103454		1.5696123058		1.6035406655		1.5797652675		0.0092601167		0.0094924163		0.0091250378

		12/15/99		0.9979044008		1.0233055306		0.9723194241		1.6023073225		1.6039892596		1.6359738591		0.0096432015		0.0093789988		0.0095065256

		1/14/00		0.97799511		0.9964518731		0.9566998423		1.6074586079		1.5723794772		1.5702838336		0.0092549745		0.0093588136		0.0091876779

		2/15/00		1.0227040295		0.9795904238		0.9994088148		1.6236402013		1.5692920736		1.5770709168		0.0093931993		0.0092091673		0.0093355766

		3/15/00		1.0365916865		0.9383723642		1.0251388957		1.6286644951		1.5663608027		1.5931831398		0.0098289758		0.0091964291		0.0097415392

		4/14/00		1.0482180294		0.9385941381		1.0436382542		1.6622340426		1.5733542569		1.6340290185		0.0099147333		0.0092367154		0.0097313463

		5/15/00		1.093254619		0.9388153934		1.0842823453		1.6542597188		1.5803261703		1.6479823216		0.0099930049		0.0092390759		0.0098197603

		6/15/00		1.0499790004		0.9316999918		1.044795675		1.5832805573		1.5705049206		1.5855955042		0.0099088387		0.0091300744		0.0099828455

		7/14/00		1.0702054795		0.9240518343		1.0609933845		1.6059097479		1.550057836		1.5837932061		0.0099186669		0.009036431		0.010021284

		8/15/00		1.0967317394		0.9321532652		1.0841123628		1.6504373659		1.5468031094		1.6226510902		0.0100220485		0.0090961388		0.0099593892

		9/15/00		1.1607661056		0.9174561635		1.1450536419		1.6326530612		1.5611109598		1.640934162		0.0107944732		0.0089913463		0.0106570024

		10/16/00		1.1749500646		0.9177070007		1.1588916344		1.6995241332		1.5544007809		1.7062250055		0.0108589423		0.0089746376		0.0107036417

		11/15/00		1.1633317822		0.925913152		1.1440410479		1.6580998176		1.5548577806		1.6679313405		0.0107273117		0.0088834099		0.0106713128

		12/15/00		1.1130899377		0.9580819395		1.0960354027		1.6425755585		1.5452289478		1.6699920057		0.0099078569		0.0088535286		0.0100681295

		1/15/01		1.0606703437		0.8732412017		1.0794321166		1.565435191		1.5311629885		1.5488747933		0.0089349535		0.0089190727		0.0090593206

		2/15/01		1.100110011		0.8595714435		1.115615119		1.5926102883		1.5313883661		1.5782828015		0.0094777746		0.0088301724		0.0095308649

		3/15/01		1.1032656664		0.8902233086		1.1105789319		1.5910898966		1.5227412592		1.5769482296		0.0090473175		0.0086949202		0.009245272

		4/16/01		1.1300711945		0.9143048449		1.1295842799		1.6199578811		1.5206968482		1.6095032226		0.0091743119		0.0086223721		0.0093490055

		5/15/01		1.1405109489		0.9079279648		1.1297910284		1.6168148747		1.5312626648		1.61916697		0.0092293493		0.0085791255		0.0094225942

		6/15/01		1.1544677903		0.9084474927		1.1394322832		1.6260162602		1.5317803248		1.6368278404		0.0095474508		0.0084925889		0.0096590645

		7/16/01		1.1650937901		0.9076694604		1.1553848123		1.6323865491		1.5183248071		1.6248565427		0.0093066543		0.0084840696		0.0094094516

		8/15/01		1.0972130788		0.9001131579		1.1026210481		1.5762925599		1.5311321952		1.599549059		0.0091224229		0.008572655		0.0091987813

		9/14/01		1.0847163467		0.8937038725		1.1054551149		1.6007683688		1.5316085815		1.6171639735		0.0092310533		0.0084892485		0.0092714903

		10/15/01		1.0992634935		0.9231300057		1.1021465313		1.5941335884		1.525220819		1.6055868939		0.0091074681		0.0084740686		0.0090085606

		11/15/01		1.1331444759		0.9303646591		1.1328681522		1.626280696		1.5219319798		1.6379332739		0.0092669817		0.0083999262		0.008974408

		12/14/01		1.1091393079		1.0017635308		1.089665929		1.6084928422		1.513072843		1.6040210904		0.0086918731		0.0083067437		0.0085468537

		1/15/02		1.1208249271		1.001999889		1.094356773		1.6220600162		1.4975429026		1.5956807344		0.0085492006		0.0082405699		0.0084907764

		2/15/02		1.1487650775		0.970197213		1.136831342		1.6406890894		1.4978552469		1.6218462033		0.0086497708		0.0081363322		0.0085504176

		3/15/02		1.1295606009		0.9790068196		1.1131475222		1.6095284082		1.4929050886		1.59819282		0.0087627059		0.0080870957		0.0087102134

		4/15/02		1.1361054306		0.9720191636		1.1084357207		1.6329196604		1.4909607583		1.6049466564		0.0086363244		0.0080691318		0.0087122815

		5/15/02		1.1074197121		0.9878082072		1.0769517074		1.6056518947		1.4913016502		1.5920923233		0.008633342		0.0080951735		0.0087242993

		6/14/02		1.0550749103		0.9721973129		1.0412131482		1.5576323988		1.4941910042		1.5600674882		0.008492569		0.0080911936		0.0085551988

		7/15/02		0.9976057462		0.9568327879		0.9991977633		1.5593326056		1.4877625328		1.5550678576		0.008604371		0.0080351128		0.0086467376

		8/15/02		1.0228086325		0.9420977136		1.027390795		1.5671524839		1.4942174153		1.5679419749		0.0087092841		0.0080734104		0.0086972232

		9/16/02		1.0327377879		0.9501144501		1.0284436932		1.5923566879		1.4919487667		1.5881353885		0.0084530854		0.008031653		0.0085201644

		10/15/02		1.0193679918		0.9505043315		1.0173390426		1.5847860539		1.4922838034		1.5832202687		0.0081592689		0.0079684514		0.0083410344

		11/15/02		0.9971083857		0.9429452255		1.003029443		1.571832757		1.4951557241		1.5795268219		0.0082610492		0.0079821419		0.0082896942

		12/16/02		0.9792401097		0.9967266531		0.9702977667		1.5561780268		1.493222866		1.5532361844		0.0080879974		0.0079139573		0.008097154

		1/15/03		0.9500285009		0.9585073474		0.955496187		1.5169902913		1.4777386056		1.5088992162		0.0080340644		0.0078761504		0.0081557935

		2/14/03		0.9265264523		0.9300695997		0.9409169777		1.4976785982		1.4756325818		1.4948095521		0.0076899416		0.0077716962		0.0079015088

		3/14/03		0.9280742459		0.93161796		0.9363893681		1.4755791648		1.4652128944		1.450972639		0.0078308536		0.0077306691		0.0079853773

		4/15/03		0.9272997033		0.96799186		0.9295667035		1.4583637159		1.4718234174		1.4456654714		0.0077047538		0.007755153		0.0077097859

		5/15/03		0.8727526619		0.9678248556		0.8875241959		1.4140271493		1.4745818389		1.4085520304		0.0075272864		0.0078029154		0.0074763847

		6/16/03		0.843597098		0.9679920034		0.8627381753		1.4192449617		1.465928506		1.4027499344		0.0071720577		0.0077396442		0.0072411055

		7/15/03		0.8834702712		0.9532241057		0.9036983909		1.4219694277		1.4686758778		1.4171995702		0.0075295535		0.0077179054		0.0075034686

		8/15/03		0.8891259892		0.9392662087		0.9132370823		1.4209591474		1.4721691283		1.4212538454		0.0074626866		0.007726772		0.0074495858

		9/15/03		0.886446237		0.9398878192		0.9063596032		1.4208581984		1.472890264		1.4298255212		0.0075448921		0.0077037441		0.0075200298

		10/15/03		0.8569714629		0.9543073457		0.8720790616		1.4305128389		1.4732215308		1.4459288989		0.0078302404		0.0076909689		0.0076450866

		11/14/03		0.8499787505		0.9760891698		0.8565997003		1.4347202296		1.4732215308		1.449481088		0.0078480615		0.0076086742		0.0076596179

		12/15/03		0.8176614881		1.0142498721		0.8147452224		1.4259232853		1.4712053896		1.449675548		0.0075705958		0.0075738281		0.0074909097

		1/15/04		0.791452315		0.9544610757		0.8050663442		1.4459224986		1.4646704975		1.4594906229		0.0074576777		0.007578832		0.0074078263

		2/16/04		0.7848677498		0.9338243479		0.8073889671		1.4797277301		1.4623707442		1.4856636849		0.0074410298		0.0075413387		0.0073918187

		3/15/04		0.8144648966		0.9353140717		0.8303022922		1.4667057788		1.4493975454		1.4560184841		0.00735186		0.0074871878		0.0073556895

		4/15/04		0.8394895903		0.9432494263		0.8511221891		1.497005988		1.4479341916		1.4932273977		0.0077285725		0.007426581		0.0076221233

		5/14/04		0.8473140146		0.9304004758		0.8658580357		1.4838996884		1.4464031213		1.4764063492		0.0073789847		0.0073954524		0.0074230066

		6/15/04		0.829806655		0.9038982541		0.8556962263		1.5050041388		1.4464031213		1.4949622086		0.0074621297		0.0074287587		0.0074880486

		7/15/04		0.8081461128		0.903397464		0.8349909481		1.4976785982		1.4427167522		1.4865930447		0.007408505		0.0074026747		0.0073896995

		8/16/04		0.8105698306		0.9170219789		0.8284360494		1.4920919129		1.4464214938		1.4876346715		0.0073174301		0.0073955275		0.0074112179

		9/15/04		0.8171269815		0.910905939		0.8357280694		1.4602803738		1.4439180652		1.4559789351		0.0074521201		0.0074200088		0.0074572645

		10/15/04		0.8055421299		0.8989115687		0.8239815245		1.4504315034		1.4394873141		1.4449658012		0.0073713696		0.0074537758		0.0074439032

		11/15/04		0.7719027403		0.8922863299		0.795821163		1.4308198598		1.4476680022		1.4379409864		0.0073270809		0.0074342614		0.007416512

		12/15/04		0.7472166181		0.9526438436		0.7578316851		1.4468639224		1.4491789489		1.4565361431		0.007167945		0.0072953176		0.0073027381

		1/14/05		0.7638835841		0.8853592791		0.7900114765		1.4273479874		1.4554218205		1.4431245338		0.0074449077		0.0073552373		0.0073601175

		2/15/05		0.7682851875		0.8742088921		0.791851956		1.452432825		1.4483245067		1.4565427074		0.0073303035		0.0072491418		0.0073495523

		3/15/05		0.7472166181		0.8639829005		0.7730446557		1.4363688595		1.4446996334		1.4398170791		0.0071561471		0.0072164295		0.0072763858

		4/15/05		0.7771215418		0.8535385393		0.7974754206		1.4662756598		1.4433245846		1.4628460487		0.0071901064		0.0071762389		0.0073039332

		5/16/05		0.7926442613		0.8783067916		0.8018036558		1.4558159849		1.4441276446		1.4609430308		0.0073730001		0.0071588854		0.0073953798

		6/15/05		0.8285690612		0.8785833202		0.8308246682		1.4999250037		1.4416226236		1.4934453196		0.0075723156		0.0070853914		0.0074943879

		7/15/05		0.8282945415		0.8427972859		0.8364080632		1.4573010784		1.4469875421		1.4650302755		0.0073882527		0.0070803341		0.0073857878

		8/15/05		0.8081461128		0.8266704167		0.8216650847		1.4628437683		1.447770086		1.4730840126		0.0073778958		0.0070634877		0.0073970168

		9/15/05		0.8181297554		0.7848754281		0.8396742761		1.4781966001		1.4407270335		1.476178057		0.007413448		0.0070553352		0.0074571422

		10/14/05		0.8334027836		0.7860013349		0.8540244853		1.4590020426		1.4361506345		1.4525274816		0.0072637466		0.0070230233		0.007297182

		11/15/05		0.857118368		0.8167794411		0.867153872		1.4854426619		1.4435335638		1.4936591979		0.0071885558		0.0069935311		0.0072130528

		12/15/05		0.8334027836		0.8690478632		0.8268039048		1.4777597163		1.4418520265		1.4850239739		0.0071797817		0.006966634		0.0071619356

		1/16/06		0.8256274769		0.7894391983		0.8474992133		1.458895616		1.4406126301		1.4652110737		0.0071823601		0.0070358323		0.0071406689

		2/15/06		0.8400537634		0.7958299547		0.8499952046		1.4630577908		1.4442415752		1.4768693795		0.0071448985		0.0069562301		0.0071702166

		3/15/06		0.8315316814		0.8036716476		0.8389296959		1.450957632		1.4324133023		1.4561300759		0.00707664		0.0069137368		0.0070835429

		4/14/06		0.8268562924		0.7904444734		0.8318094614		1.4486455164		1.4319026049		1.4499602461		0.0069696125		0.0068706053		0.0070067155

		5/15/06		0.7796663028		0.781713186		0.792045026		1.4679976512		1.4355806992		1.4682141058		0.0070761393		0.0068759549		0.0070989028

		6/15/06		0.7930214116		0.771721012		0.8060166226		1.4657383657		1.4438126686		1.4767603596		0.0069041701		0.0068759549		0.0069557855

		7/14/06		0.7895152376		0.7470026129		0.8119226756		1.4545454545		1.4462181294		1.4738518338		0.0068105973		0.0068399992		0.0068716175

		8/15/06		0.7858546169		0.7426557647		0.8053940321		1.4844503822		1.4545489197		1.5061486024		0.0067403613		0.006936491		0.0068008069

		9/15/06		0.7889546351		0.7716086186		0.795206176		1.4838996884		1.4570436029		1.5055773487		0.006707358		0.006936491		0.0067295912

		10/16/06		0.7990411506		0.8075130845		0.7966546917		1.4865467519		1.4601052607		1.5185966153		0.0067055589		0.0068954437		0.0066834882

		11/15/06		0.7817385866		0.8180413148		0.7778970559		1.4740566038		1.4653412428		1.5129042542		0.006622078		0.0068202849		0.0065927309

		12/12/06		0.7550588946		0.8357975723		0.7412748182		1.482359917		1.4693518509		1.5146666831		0.0064541113		0.0067852211		0.0064840744

		1/15/07		0.7727378101		0.7866728955		0.7733814095		1.5187182018		1.4626052167		1.5324607244		0.0064102564		0.0068163377		0.006389428

		2/15/07		0.7612087996		0.7677782054		0.7691404968		1.4899798853		1.4687714347		1.5159354625		0.0063379389		0.0067112422		0.0063242382

		3/15/07		0.7560864963		0.7562964962		0.760527482		1.4646649579		1.4625127916		1.4768240977		0.006447869		0.006676409		0.0063892663

		4/16/07		0.7380073801		0.7590220746		0.7419218627		1.4693997502		1.4539043085		1.4700091765		0.006174364		0.0066521024		0.006245832

		5/15/07		0.7386615453		0.7369654564		0.7476407056		1.4601737607		1.4546035764		1.4596041993		0.0061319598		0.0066681768		0.0061905695

		6/15/07		0.7510890792		0.7328495089		0.7555717695		1.4793993639		1.4573322615		1.4792161622		0.0060819852		0.0066287945		0.0061601609

		7/16/07		0.7256367462		0.7182762959		0.7323869779		1.478087355		1.4489272593		1.4587424049		0.0059580553		0.006642522		0.0060429558

		8/15/07		0.7420599584		0.7365610596		0.7377397359		1.4760147601		1.4543398119		1.4529578593		0.0063536438		0.0067063961		0.0063121824

		9/14/07		0.7215007215		0.7381739428		0.7198281547		1.4510629036		1.4476302402		1.4156646859		0.006281407		0.006667862		0.0062371917

		10/15/07		0.702938282		0.7589068954		0.686261811		1.434823158		1.4464321537		1.406561327		0.0059694365		0.006655183		0.0059854411

		11/15/07		0.6831067696		0.7519779391		0.6677791042		1.3988948731		1.4405109677		1.3680868752		0.0061736017		0.0065695239		0.0061839284

		12/14/07		0.6892273761		0.7817047407		0.6617173382		1.3972334777		1.4442549854		1.3759625314		0.0060979328		0.0065525589		0.0061605033

		1/15/08		0.6717721349		0.7297050874		0.6568107452		1.3218770654		1.437964998		1.3131014747		0.0062492188		0.0065693879		0.0062048025

		2/15/08		0.6814774431		0.7405352089		0.6614857174		1.3372559508		1.4469228107		1.3325956865		0.0063379389		0.0064943129		0.0062538316

		3/14/08		0.6426322216		0.7448372978		0.6262172953		1.3028467201		1.4322140137		1.291904599		0.0063665881		0.0064657316		0.0062937569

		4/15/08		0.6317917614		0.7290504449		0.6162486065		1.2423903591		1.4457725458		1.2480404822		0.0062550823		0.00641744		0.0062041838

		5/15/08		0.6462453147		0.7237662225		0.6256926748		1.2543903663		1.4452590003		1.2584682664		0.0061496833		0.0064580557		0.0061583283

		6/16/08		0.6468723721		0.6889215016		0.632802683		1.2701638511		1.4535192897		1.2793851063		0.0059787158		0.0064921922		0.0060896454

		7/15/08		0.6253908693		0.6576812576		0.6210630361		1.2569920181		1.4579134404		1.2644375777		0.0059708622		0.0065365179		0.0060841525

		8/15/08		0.6789327178		0.6721779505		0.6592596738		1.2647021626		1.4772062652		1.2856800586		0.0061462815		0.0065877852		0.0061360621

		9/15/08		0.70666384		0.6845384386		0.6836661832		1.259525159		1.4875083872		1.2869108399		0.0066724495		0.0065700007		0.0064261406

		10/15/08		0.7339449541		0.7369270058		0.6952543073		1.2884107453		1.4802663543		1.2607631079		0.0072369373		0.0065559197		0.006622012
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Blad1

				EURUSD		PPP		MON		EURUK		PPP		MON		EURJAP		PPP		MON

		1/15/99		0.8601410631		1.0702796364		0.8514027544		1.4206563432		1.609870566		1.4128919924		0.007590709		0.0098380238		0.0075119395

		2/15/99		0.8898380495		1.0802186792		0.8809708319		1.4503263234		1.6060954559		1.4562533909		0.007733354		0.0097177757		0.0077491739

		3/15/99		0.9133254178		1.0901329893		0.8962093679		1.4838996884		1.6100674641		1.4860499315		0.0077609624		0.0096597499		0.0077391614

		4/15/99		0.9271277582		1.0412637496		0.9158285539		1.4965579168		1.6173949691		1.5065850976		0.0078118897		0.0097231153		0.0078443786

		5/14/99		0.9366804046		1.0508015046		0.9174472449		1.5149219815		1.6245500387		1.53237993		0.0076464291		0.0097040736		0.0077815946

		6/15/99		0.9622786759		1.0508015046		0.9421039771		1.5382248885		1.6212115476		1.5558729313		0.0079827572		0.009644461		0.0079897098

		7/15/99		0.9802960494		1.0319690766		0.9570145698		1.5353907569		1.5960925051		1.5272753222		0.0081274382		0.0095457026		0.0081464788

		8/16/99		0.9475978395		1.0321040106		0.9286173057		1.5186028853		1.5997472297		1.5192387911		0.0082453826		0.009567882		0.0083032795

		9/15/99		0.9644131546		0.9958026574		0.9530191723		1.5475085113		1.6105267539		1.556186793		0.0092644062		0.0096106365		0.0090292323

		10/15/99		0.9200478425		0.9782338629		0.916603298		1.5339776039		1.6072171737		1.5430979928		0.0086843248		0.0096494967		0.0087015711

		11/15/99		0.970779536		0.9960630841		0.9567103454		1.5696123058		1.6035406655		1.5797652675		0.0092601167		0.0094924163		0.0091250378

		12/15/99		0.9979044008		1.0233055306		0.9723194241		1.6023073225		1.6039892596		1.6359738591		0.0096432015		0.0093789988		0.0095065256

		1/14/00		0.97799511		0.9964518731		0.9566998423		1.6074586079		1.5723794772		1.5702838336		0.0092549745		0.0093588136		0.0091876779

		2/15/00		1.0227040295		0.9795904238		0.9994088148		1.6236402013		1.5692920736		1.5770709168		0.0093931993		0.0092091673		0.0093355766

		3/15/00		1.0365916865		0.9383723642		1.0251388957		1.6286644951		1.5663608027		1.5931831398		0.0098289758		0.0091964291		0.0097415392

		4/14/00		1.0482180294		0.9385941381		1.0436382542		1.6622340426		1.5733542569		1.6340290185		0.0099147333		0.0092367154		0.0097313463

		5/15/00		1.093254619		0.9388153934		1.0842823453		1.6542597188		1.5803261703		1.6479823216		0.0099930049		0.0092390759		0.0098197603

		6/15/00		1.0499790004		0.9316999918		1.044795675		1.5832805573		1.5705049206		1.5855955042		0.0099088387		0.0091300744		0.0099828455

		7/14/00		1.0702054795		0.9240518343		1.0609933845		1.6059097479		1.550057836		1.5837932061		0.0099186669		0.009036431		0.010021284

		8/15/00		1.0967317394		0.9321532652		1.0841123628		1.6504373659		1.5468031094		1.6226510902		0.0100220485		0.0090961388		0.0099593892

		9/15/00		1.1607661056		0.9174561635		1.1450536419		1.6326530612		1.5611109598		1.640934162		0.0107944732		0.0089913463		0.0106570024

		10/16/00		1.1749500646		0.9177070007		1.1588916344		1.6995241332		1.5544007809		1.7062250055		0.0108589423		0.0089746376		0.0107036417

		11/15/00		1.1633317822		0.925913152		1.1440410479		1.6580998176		1.5548577806		1.6679313405		0.0107273117		0.0088834099		0.0106713128

		12/15/00		1.1130899377		0.9580819395		1.0960354027		1.6425755585		1.5452289478		1.6699920057		0.0099078569		0.0088535286		0.0100681295

		1/15/01		1.0606703437		0.8732412017		1.0794321166		1.565435191		1.5311629885		1.5488747933		0.0089349535		0.0089190727		0.0090593206

		2/15/01		1.100110011		0.8595714435		1.115615119		1.5926102883		1.5313883661		1.5782828015		0.0094777746		0.0088301724		0.0095308649

		3/15/01		1.1032656664		0.8902233086		1.1105789319		1.5910898966		1.5227412592		1.5769482296		0.0090473175		0.0086949202		0.009245272

		4/16/01		1.1300711945		0.9143048449		1.1295842799		1.6199578811		1.5206968482		1.6095032226		0.0091743119		0.0086223721		0.0093490055

		5/15/01		1.1405109489		0.9079279648		1.1297910284		1.6168148747		1.5312626648		1.61916697		0.0092293493		0.0085791255		0.0094225942

		6/15/01		1.1544677903		0.9084474927		1.1394322832		1.6260162602		1.5317803248		1.6368278404		0.0095474508		0.0084925889		0.0096590645

		7/16/01		1.1650937901		0.9076694604		1.1553848123		1.6323865491		1.5183248071		1.6248565427		0.0093066543		0.0084840696		0.0094094516

		8/15/01		1.0972130788		0.9001131579		1.1026210481		1.5762925599		1.5311321952		1.599549059		0.0091224229		0.008572655		0.0091987813

		9/14/01		1.0847163467		0.8937038725		1.1054551149		1.6007683688		1.5316085815		1.6171639735		0.0092310533		0.0084892485		0.0092714903

		10/15/01		1.0992634935		0.9231300057		1.1021465313		1.5941335884		1.525220819		1.6055868939		0.0091074681		0.0084740686		0.0090085606

		11/15/01		1.1331444759		0.9303646591		1.1328681522		1.626280696		1.5219319798		1.6379332739		0.0092669817		0.0083999262		0.008974408

		12/14/01		1.1091393079		1.0017635308		1.089665929		1.6084928422		1.513072843		1.6040210904		0.0086918731		0.0083067437		0.0085468537

		1/15/02		1.1208249271		1.001999889		1.094356773		1.6220600162		1.4975429026		1.5956807344		0.0085492006		0.0082405699		0.0084907764

		2/15/02		1.1487650775		0.970197213		1.136831342		1.6406890894		1.4978552469		1.6218462033		0.0086497708		0.0081363322		0.0085504176

		3/15/02		1.1295606009		0.9790068196		1.1131475222		1.6095284082		1.4929050886		1.59819282		0.0087627059		0.0080870957		0.0087102134

		4/15/02		1.1361054306		0.9720191636		1.1084357207		1.6329196604		1.4909607583		1.6049466564		0.0086363244		0.0080691318		0.0087122815

		5/15/02		1.1074197121		0.9878082072		1.0769517074		1.6056518947		1.4913016502		1.5920923233		0.008633342		0.0080951735		0.0087242993

		6/14/02		1.0550749103		0.9721973129		1.0412131482		1.5576323988		1.4941910042		1.5600674882		0.008492569		0.0080911936		0.0085551988

		7/15/02		0.9976057462		0.9568327879		0.9991977633		1.5593326056		1.4877625328		1.5550678576		0.008604371		0.0080351128		0.0086467376

		8/15/02		1.0228086325		0.9420977136		1.027390795		1.5671524839		1.4942174153		1.5679419749		0.0087092841		0.0080734104		0.0086972232

		9/16/02		1.0327377879		0.9501144501		1.0284436932		1.5923566879		1.4919487667		1.5881353885		0.0084530854		0.008031653		0.0085201644

		10/15/02		1.0193679918		0.9505043315		1.0173390426		1.5847860539		1.4922838034		1.5832202687		0.0081592689		0.0079684514		0.0083410344

		11/15/02		0.9971083857		0.9429452255		1.003029443		1.571832757		1.4951557241		1.5795268219		0.0082610492		0.0079821419		0.0082896942

		12/16/02		0.9792401097		0.9967266531		0.9702977667		1.5561780268		1.493222866		1.5532361844		0.0080879974		0.0079139573		0.008097154

		1/15/03		0.9500285009		0.9585073474		0.955496187		1.5169902913		1.4777386056		1.5088992162		0.0080340644		0.0078761504		0.0081557935

		2/14/03		0.9265264523		0.9300695997		0.9409169777		1.4976785982		1.4756325818		1.4948095521		0.0076899416		0.0077716962		0.0079015088

		3/14/03		0.9280742459		0.93161796		0.9363893681		1.4755791648		1.4652128944		1.450972639		0.0078308536		0.0077306691		0.0079853773

		4/15/03		0.9272997033		0.96799186		0.9295667035		1.4583637159		1.4718234174		1.4456654714		0.0077047538		0.007755153		0.0077097859

		5/15/03		0.8727526619		0.9678248556		0.8875241959		1.4140271493		1.4745818389		1.4085520304		0.0075272864		0.0078029154		0.0074763847

		6/16/03		0.843597098		0.9679920034		0.8627381753		1.4192449617		1.465928506		1.4027499344		0.0071720577		0.0077396442		0.0072411055

		7/15/03		0.8834702712		0.9532241057		0.9036983909		1.4219694277		1.4686758778		1.4171995702		0.0075295535		0.0077179054		0.0075034686

		8/15/03		0.8891259892		0.9392662087		0.9132370823		1.4209591474		1.4721691283		1.4212538454		0.0074626866		0.007726772		0.0074495858

		9/15/03		0.886446237		0.9398878192		0.9063596032		1.4208581984		1.472890264		1.4298255212		0.0075448921		0.0077037441		0.0075200298

		10/15/03		0.8569714629		0.9543073457		0.8720790616		1.4305128389		1.4732215308		1.4459288989		0.0078302404		0.0076909689		0.0076450866

		11/14/03		0.8499787505		0.9760891698		0.8565997003		1.4347202296		1.4732215308		1.449481088		0.0078480615		0.0076086742		0.0076596179

		12/15/03		0.8176614881		1.0142498721		0.8147452224		1.4259232853		1.4712053896		1.449675548		0.0075705958		0.0075738281		0.0074909097

		1/15/04		0.791452315		0.9544610757		0.8050663442		1.4459224986		1.4646704975		1.4594906229		0.0074576777		0.007578832		0.0074078263

		2/16/04		0.7848677498		0.9338243479		0.8073889671		1.4797277301		1.4623707442		1.4856636849		0.0074410298		0.0075413387		0.0073918187

		3/15/04		0.8144648966		0.9353140717		0.8303022922		1.4667057788		1.4493975454		1.4560184841		0.00735186		0.0074871878		0.0073556895

		4/15/04		0.8394895903		0.9432494263		0.8511221891		1.497005988		1.4479341916		1.4932273977		0.0077285725		0.007426581		0.0076221233

		5/14/04		0.8473140146		0.9304004758		0.8658580357		1.4838996884		1.4464031213		1.4764063492		0.0073789847		0.0073954524		0.0074230066

		6/15/04		0.829806655		0.9038982541		0.8556962263		1.5050041388		1.4464031213		1.4949622086		0.0074621297		0.0074287587		0.0074880486

		7/15/04		0.8081461128		0.903397464		0.8349909481		1.4976785982		1.4427167522		1.4865930447		0.007408505		0.0074026747		0.0073896995

		8/16/04		0.8105698306		0.9170219789		0.8284360494		1.4920919129		1.4464214938		1.4876346715		0.0073174301		0.0073955275		0.0074112179

		9/15/04		0.8171269815		0.910905939		0.8357280694		1.4602803738		1.4439180652		1.4559789351		0.0074521201		0.0074200088		0.0074572645

		10/15/04		0.8055421299		0.8989115687		0.8239815245		1.4504315034		1.4394873141		1.4449658012		0.0073713696		0.0074537758		0.0074439032

		11/15/04		0.7719027403		0.8922863299		0.795821163		1.4308198598		1.4476680022		1.4379409864		0.0073270809		0.0074342614		0.007416512

		12/15/04		0.7472166181		0.9526438436		0.7578316851		1.4468639224		1.4491789489		1.4565361431		0.007167945		0.0072953176		0.0073027381

		1/14/05		0.7638835841		0.8853592791		0.7900114765		1.4273479874		1.4554218205		1.4431245338		0.0074449077		0.0073552373		0.0073601175

		2/15/05		0.7682851875		0.8742088921		0.791851956		1.452432825		1.4483245067		1.4565427074		0.0073303035		0.0072491418		0.0073495523

		3/15/05		0.7472166181		0.8639829005		0.7730446557		1.4363688595		1.4446996334		1.4398170791		0.0071561471		0.0072164295		0.0072763858

		4/15/05		0.7771215418		0.8535385393		0.7974754206		1.4662756598		1.4433245846		1.4628460487		0.0071901064		0.0071762389		0.0073039332

		5/16/05		0.7926442613		0.8783067916		0.8018036558		1.4558159849		1.4441276446		1.4609430308		0.0073730001		0.0071588854		0.0073953798

		6/15/05		0.8285690612		0.8785833202		0.8308246682		1.4999250037		1.4416226236		1.4934453196		0.0075723156		0.0070853914		0.0074943879

		7/15/05		0.8282945415		0.8427972859		0.8364080632		1.4573010784		1.4469875421		1.4650302755		0.0073882527		0.0070803341		0.0073857878

		8/15/05		0.8081461128		0.8266704167		0.8216650847		1.4628437683		1.447770086		1.4730840126		0.0073778958		0.0070634877		0.0073970168

		9/15/05		0.8181297554		0.7848754281		0.8396742761		1.4781966001		1.4407270335		1.476178057		0.007413448		0.0070553352		0.0074571422

		10/14/05		0.8334027836		0.7860013349		0.8540244853		1.4590020426		1.4361506345		1.4525274816		0.0072637466		0.0070230233		0.007297182

		11/15/05		0.857118368		0.8167794411		0.867153872		1.4854426619		1.4435335638		1.4936591979		0.0071885558		0.0069935311		0.0072130528

		12/15/05		0.8334027836		0.8690478632		0.8268039048		1.4777597163		1.4418520265		1.4850239739		0.0071797817		0.006966634		0.0071619356

		1/16/06		0.8256274769		0.7894391983		0.8474992133		1.458895616		1.4406126301		1.4652110737		0.0071823601		0.0070358323		0.0071406689

		2/15/06		0.8400537634		0.7958299547		0.8499952046		1.4630577908		1.4442415752		1.4768693795		0.0071448985		0.0069562301		0.0071702166

		3/15/06		0.8315316814		0.8036716476		0.8389296959		1.450957632		1.4324133023		1.4561300759		0.00707664		0.0069137368		0.0070835429

		4/14/06		0.8268562924		0.7904444734		0.8318094614		1.4486455164		1.4319026049		1.4499602461		0.0069696125		0.0068706053		0.0070067155

		5/15/06		0.7796663028		0.781713186		0.792045026		1.4679976512		1.4355806992		1.4682141058		0.0070761393		0.0068759549		0.0070989028

		6/15/06		0.7930214116		0.771721012		0.8060166226		1.4657383657		1.4438126686		1.4767603596		0.0069041701		0.0068759549		0.0069557855

		7/14/06		0.7895152376		0.7470026129		0.8119226756		1.4545454545		1.4462181294		1.4738518338		0.0068105973		0.0068399992		0.0068716175

		8/15/06		0.7858546169		0.7426557647		0.8053940321		1.4844503822		1.4545489197		1.5061486024		0.0067403613		0.006936491		0.0068008069

		9/15/06		0.7889546351		0.7716086186		0.795206176		1.4838996884		1.4570436029		1.5055773487		0.006707358		0.006936491		0.0067295912

		10/16/06		0.7990411506		0.8075130845		0.7966546917		1.4865467519		1.4601052607		1.5185966153		0.0067055589		0.0068954437		0.0066834882

		11/15/06		0.7817385866		0.8180413148		0.7778970559		1.4740566038		1.4653412428		1.5129042542		0.006622078		0.0068202849		0.0065927309

		12/12/06		0.7550588946		0.8357975723		0.7412748182		1.482359917		1.4693518509		1.5146666831		0.0064541113		0.0067852211		0.0064840744

		1/15/07		0.7727378101		0.7866728955		0.7733814095		1.5187182018		1.4626052167		1.5324607244		0.0064102564		0.0068163377		0.006389428

		2/15/07		0.7612087996		0.7677782054		0.7691404968		1.4899798853		1.4687714347		1.5159354625		0.0063379389		0.0067112422		0.0063242382

		3/15/07		0.7560864963		0.7562964962		0.760527482		1.4646649579		1.4625127916		1.4768240977		0.006447869		0.006676409		0.0063892663

		4/16/07		0.7380073801		0.7590220746		0.7419218627		1.4693997502		1.4539043085		1.4700091765		0.006174364		0.0066521024		0.006245832

		5/15/07		0.7386615453		0.7369654564		0.7476407056		1.4601737607		1.4546035764		1.4596041993		0.0061319598		0.0066681768		0.0061905695

		6/15/07		0.7510890792		0.7328495089		0.7555717695		1.4793993639		1.4573322615		1.4792161622		0.0060819852		0.0066287945		0.0061601609

		7/16/07		0.7256367462		0.7182762959		0.7323869779		1.478087355		1.4489272593		1.4587424049		0.0059580553		0.006642522		0.0060429558

		8/15/07		0.7420599584		0.7365610596		0.7377397359		1.4760147601		1.4543398119		1.4529578593		0.0063536438		0.0067063961		0.0063121824

		9/14/07		0.7215007215		0.7381739428		0.7198281547		1.4510629036		1.4476302402		1.4156646859		0.006281407		0.006667862		0.0062371917

		10/15/07		0.702938282		0.7589068954		0.686261811		1.434823158		1.4464321537		1.406561327		0.0059694365		0.006655183		0.0059854411

		11/15/07		0.6831067696		0.7519779391		0.6677791042		1.3988948731		1.4405109677		1.3680868752		0.0061736017		0.0065695239		0.0061839284

		12/14/07		0.6892273761		0.7817047407		0.6617173382		1.3972334777		1.4442549854		1.3759625314		0.0060979328		0.0065525589		0.0061605033

		1/15/08		0.6717721349		0.7297050874		0.6568107452		1.3218770654		1.437964998		1.3131014747		0.0062492188		0.0065693879		0.0062048025

		2/15/08		0.6814774431		0.7405352089		0.6614857174		1.3372559508		1.4469228107		1.3325956865		0.0063379389		0.0064943129		0.0062538316

		3/14/08		0.6426322216		0.7448372978		0.6262172953		1.3028467201		1.4322140137		1.291904599		0.0063665881		0.0064657316		0.0062937569

		4/15/08		0.6317917614		0.7290504449		0.6162486065		1.2423903591		1.4457725458		1.2480404822		0.0062550823		0.00641744		0.0062041838

		5/15/08		0.6462453147		0.7237662225		0.6256926748		1.2543903663		1.4452590003		1.2584682664		0.0061496833		0.0064580557		0.0061583283

		6/16/08		0.6468723721		0.6889215016		0.632802683		1.2701638511		1.4535192897		1.2793851063		0.0059787158		0.0064921922		0.0060896454

		7/15/08		0.6253908693		0.6576812576		0.6210630361		1.2569920181		1.4579134404		1.2644375777		0.0059708622		0.0065365179		0.0060841525

		8/15/08		0.6789327178		0.6721779505		0.6592596738		1.2647021626		1.4772062652		1.2856800586		0.0061462815		0.0065877852		0.0061360621

		9/15/08		0.70666384		0.6845384386		0.6836661832		1.259525159		1.4875083872		1.2869108399		0.0066724495		0.0065700007		0.0064261406

		10/15/08		0.7339449541		0.7369270058		0.6952543073		1.2884107453		1.4802663543		1.2607631079		0.0072369373		0.0065559197		0.006622012
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		38336		38336		38336

		38366		38366		38366

		38398		38398		38398

		38426		38426		38426

		38457		38457		38457

		38488		38488		38488

		38518		38518		38518

		38548		38548		38548

		38579		38579		38579

		38610		38610		38610

		38639		38639		38639

		38671		38671		38671

		38701		38701		38701

		38733		38733		38733

		38763		38763		38763

		38791		38791		38791

		38821		38821		38821

		38852		38852		38852

		38883		38883		38883

		38912		38912		38912

		38944		38944		38944

		38975		38975		38975

		39006		39006		39006

		39036		39036		39036

		39063		39063		39063

		39097		39097		39097

		39128		39128		39128

		39156		39156		39156

		39188		39188		39188

		39217		39217		39217

		39248		39248		39248

		39279		39279		39279

		39309		39309		39309

		39339		39339		39339

		39370		39370		39370

		39401		39401		39401

		39430		39430		39430

		39462		39462		39462

		39493		39493		39493

		39521		39521		39521

		39553		39553		39553

		39583		39583		39583

		39615		39615		39615

		39644		39644		39644

		39675		39675		39675

		39706		39706		39706

		39736		39736		39736



EURJAP

PPP

MON

Time

Exchange Rate

EUR/JAP

0.007590709

0.0098380238

0.0075119395

0.007733354

0.0097177757

0.0077491739

0.0077609624

0.0096597499

0.0077391614

0.0078118897

0.0097231153

0.0078443786

0.0076464291

0.0097040736

0.0077815946

0.0079827572

0.009644461

0.0079897098

0.0081274382

0.0095457026

0.0081464788

0.0082453826

0.009567882

0.0083032795

0.0092644062

0.0096106365

0.0090292323

0.0086843248

0.0096494967

0.0087015711

0.0092601167

0.0094924163

0.0091250378

0.0096432015

0.0093789988

0.0095065256

0.0092549745

0.0093588136

0.0091876779

0.0093931993

0.0092091673

0.0093355766

0.0098289758

0.0091964291

0.0097415392

0.0099147333

0.0092367154

0.0097313463

0.0099930049

0.0092390759

0.0098197603

0.0099088387

0.0091300744

0.0099828455

0.0099186669

0.009036431

0.010021284

0.0100220485

0.0090961388

0.0099593892

0.0107944732

0.0089913463

0.0106570024

0.0108589423

0.0089746376

0.0107036417

0.0107273117

0.0088834099

0.0106713128

0.0099078569

0.0088535286

0.0100681295

0.0089349535

0.0089190727

0.0090593206

0.0094777746

0.0088301724

0.0095308649

0.0090473175

0.0086949202

0.009245272

0.0091743119

0.0086223721

0.0093490055

0.0092293493

0.0085791255

0.0094225942

0.0095474508

0.0084925889

0.0096590645

0.0093066543

0.0084840696

0.0094094516

0.0091224229

0.008572655

0.0091987813

0.0092310533

0.0084892485

0.0092714903

0.0091074681

0.0084740686

0.0090085606

0.0092669817

0.0083999262

0.008974408

0.0086918731

0.0083067437

0.0085468537

0.0085492006

0.0082405699

0.0084907764

0.0086497708

0.0081363322

0.0085504176

0.0087627059

0.0080870957

0.0087102134

0.0086363244

0.0080691318

0.0087122815

0.008633342

0.0080951735

0.0087242993

0.008492569

0.0080911936

0.0085551988

0.008604371

0.0080351128

0.0086467376

0.0087092841

0.0080734104

0.0086972232

0.0084530854

0.008031653

0.0085201644

0.0081592689

0.0079684514

0.0083410344

0.0082610492

0.0079821419

0.0082896942

0.0080879974

0.0079139573

0.008097154

0.0080340644

0.0078761504

0.0081557935

0.0076899416

0.0077716962

0.0079015088

0.0078308536

0.0077306691

0.0079853773

0.0077047538

0.007755153

0.0077097859

0.0075272864

0.0078029154

0.0074763847

0.0071720577

0.0077396442

0.0072411055

0.0075295535

0.0077179054

0.0075034686

0.0074626866

0.007726772

0.0074495858

0.0075448921

0.0077037441

0.0075200298

0.0078302404

0.0076909689

0.0076450866

0.0078480615

0.0076086742

0.0076596179

0.0075705958

0.0075738281

0.0074909097

0.0074576777

0.007578832

0.0074078263

0.0074410298

0.0075413387

0.0073918187

0.00735186

0.0074871878

0.0073556895

0.0077285725

0.007426581

0.0076221233

0.0073789847

0.0073954524

0.0074230066

0.0074621297

0.0074287587

0.0074880486

0.007408505

0.0074026747

0.0073896995

0.0073174301

0.0073955275

0.0074112179

0.0074521201

0.0074200088

0.0074572645

0.0073713696

0.0074537758

0.0074439032

0.0073270809

0.0074342614

0.007416512

0.007167945

0.0072953176

0.0073027381

0.0074449077

0.0073552373

0.0073601175

0.0073303035

0.0072491418

0.0073495523

0.0071561471

0.0072164295

0.0072763858

0.0071901064

0.0071762389

0.0073039332

0.0073730001

0.0071588854

0.0073953798

0.0075723156

0.0070853914

0.0074943879

0.0073882527

0.0070803341

0.0073857878

0.0073778958

0.0070634877

0.0073970168

0.007413448

0.0070553352

0.0074571422

0.0072637466

0.0070230233

0.007297182

0.0071885558

0.0069935311

0.0072130528

0.0071797817

0.006966634

0.0071619356

0.0071823601

0.0070358323

0.0071406689

0.0071448985

0.0069562301

0.0071702166

0.00707664

0.0069137368

0.0070835429

0.0069696125

0.0068706053

0.0070067155

0.0070761393

0.0068759549

0.0070989028

0.0069041701

0.0068759549

0.0069557855

0.0068105973

0.0068399992

0.0068716175

0.0067403613

0.006936491

0.0068008069

0.006707358

0.006936491

0.0067295912

0.0067055589

0.0068954437

0.0066834882

0.006622078

0.0068202849

0.0065927309

0.0064541113

0.0067852211

0.0064840744

0.0064102564

0.0068163377

0.006389428

0.0063379389

0.0067112422

0.0063242382

0.006447869

0.006676409

0.0063892663

0.006174364

0.0066521024

0.006245832

0.0061319598

0.0066681768

0.0061905695

0.0060819852

0.0066287945

0.0061601609

0.0059580553

0.006642522

0.0060429558

0.0063536438

0.0067063961

0.0063121824

0.006281407

0.006667862

0.0062371917

0.0059694365

0.006655183

0.0059854411

0.0061736017

0.0065695239

0.0061839284

0.0060979328

0.0065525589

0.0061605033

0.0062492188

0.0065693879

0.0062048025

0.0063379389

0.0064943129

0.0062538316

0.0063665881

0.0064657316

0.0062937569

0.0062550823

0.00641744

0.0062041838

0.0061496833

0.0064580557

0.0061583283

0.0059787158

0.0064921922

0.0060896454

0.0059708622

0.0065365179

0.0060841525

0.0061462815

0.0065877852

0.0061360621

0.0066724495

0.0065700007

0.0064261406

0.0072369373

0.0065559197

0.006622012



Blad1

				EURUSD		PPP		MON		EURUK		PPP		MON		EURJAP		PPP		MON

		1/15/99		0.8601410631		1.0702796364		0.8514027544		1.4206563432		1.609870566		1.4128919924		0.007590709		0.0098380238		0.0075119395

		2/15/99		0.8898380495		1.0802186792		0.8809708319		1.4503263234		1.6060954559		1.4562533909		0.007733354		0.0097177757		0.0077491739

		3/15/99		0.9133254178		1.0901329893		0.8962093679		1.4838996884		1.6100674641		1.4860499315		0.0077609624		0.0096597499		0.0077391614

		4/15/99		0.9271277582		1.0412637496		0.9158285539		1.4965579168		1.6173949691		1.5065850976		0.0078118897		0.0097231153		0.0078443786

		5/14/99		0.9366804046		1.0508015046		0.9174472449		1.5149219815		1.6245500387		1.53237993		0.0076464291		0.0097040736		0.0077815946

		6/15/99		0.9622786759		1.0508015046		0.9421039771		1.5382248885		1.6212115476		1.5558729313		0.0079827572		0.009644461		0.0079897098

		7/15/99		0.9802960494		1.0319690766		0.9570145698		1.5353907569		1.5960925051		1.5272753222		0.0081274382		0.0095457026		0.0081464788

		8/16/99		0.9475978395		1.0321040106		0.9286173057		1.5186028853		1.5997472297		1.5192387911		0.0082453826		0.009567882		0.0083032795

		9/15/99		0.9644131546		0.9958026574		0.9530191723		1.5475085113		1.6105267539		1.556186793		0.0092644062		0.0096106365		0.0090292323

		10/15/99		0.9200478425		0.9782338629		0.916603298		1.5339776039		1.6072171737		1.5430979928		0.0086843248		0.0096494967		0.0087015711

		11/15/99		0.970779536		0.9960630841		0.9567103454		1.5696123058		1.6035406655		1.5797652675		0.0092601167		0.0094924163		0.0091250378

		12/15/99		0.9979044008		1.0233055306		0.9723194241		1.6023073225		1.6039892596		1.6359738591		0.0096432015		0.0093789988		0.0095065256

		1/14/00		0.97799511		0.9964518731		0.9566998423		1.6074586079		1.5723794772		1.5702838336		0.0092549745		0.0093588136		0.0091876779

		2/15/00		1.0227040295		0.9795904238		0.9994088148		1.6236402013		1.5692920736		1.5770709168		0.0093931993		0.0092091673		0.0093355766

		3/15/00		1.0365916865		0.9383723642		1.0251388957		1.6286644951		1.5663608027		1.5931831398		0.0098289758		0.0091964291		0.0097415392

		4/14/00		1.0482180294		0.9385941381		1.0436382542		1.6622340426		1.5733542569		1.6340290185		0.0099147333		0.0092367154		0.0097313463

		5/15/00		1.093254619		0.9388153934		1.0842823453		1.6542597188		1.5803261703		1.6479823216		0.0099930049		0.0092390759		0.0098197603

		6/15/00		1.0499790004		0.9316999918		1.044795675		1.5832805573		1.5705049206		1.5855955042		0.0099088387		0.0091300744		0.0099828455

		7/14/00		1.0702054795		0.9240518343		1.0609933845		1.6059097479		1.550057836		1.5837932061		0.0099186669		0.009036431		0.010021284

		8/15/00		1.0967317394		0.9321532652		1.0841123628		1.6504373659		1.5468031094		1.6226510902		0.0100220485		0.0090961388		0.0099593892

		9/15/00		1.1607661056		0.9174561635		1.1450536419		1.6326530612		1.5611109598		1.640934162		0.0107944732		0.0089913463		0.0106570024

		10/16/00		1.1749500646		0.9177070007		1.1588916344		1.6995241332		1.5544007809		1.7062250055		0.0108589423		0.0089746376		0.0107036417

		11/15/00		1.1633317822		0.925913152		1.1440410479		1.6580998176		1.5548577806		1.6679313405		0.0107273117		0.0088834099		0.0106713128

		12/15/00		1.1130899377		0.9580819395		1.0960354027		1.6425755585		1.5452289478		1.6699920057		0.0099078569		0.0088535286		0.0100681295

		1/15/01		1.0606703437		0.8732412017		1.0794321166		1.565435191		1.5311629885		1.5488747933		0.0089349535		0.0089190727		0.0090593206

		2/15/01		1.100110011		0.8595714435		1.115615119		1.5926102883		1.5313883661		1.5782828015		0.0094777746		0.0088301724		0.0095308649

		3/15/01		1.1032656664		0.8902233086		1.1105789319		1.5910898966		1.5227412592		1.5769482296		0.0090473175		0.0086949202		0.009245272

		4/16/01		1.1300711945		0.9143048449		1.1295842799		1.6199578811		1.5206968482		1.6095032226		0.0091743119		0.0086223721		0.0093490055

		5/15/01		1.1405109489		0.9079279648		1.1297910284		1.6168148747		1.5312626648		1.61916697		0.0092293493		0.0085791255		0.0094225942

		6/15/01		1.1544677903		0.9084474927		1.1394322832		1.6260162602		1.5317803248		1.6368278404		0.0095474508		0.0084925889		0.0096590645

		7/16/01		1.1650937901		0.9076694604		1.1553848123		1.6323865491		1.5183248071		1.6248565427		0.0093066543		0.0084840696		0.0094094516

		8/15/01		1.0972130788		0.9001131579		1.1026210481		1.5762925599		1.5311321952		1.599549059		0.0091224229		0.008572655		0.0091987813

		9/14/01		1.0847163467		0.8937038725		1.1054551149		1.6007683688		1.5316085815		1.6171639735		0.0092310533		0.0084892485		0.0092714903

		10/15/01		1.0992634935		0.9231300057		1.1021465313		1.5941335884		1.525220819		1.6055868939		0.0091074681		0.0084740686		0.0090085606

		11/15/01		1.1331444759		0.9303646591		1.1328681522		1.626280696		1.5219319798		1.6379332739		0.0092669817		0.0083999262		0.008974408

		12/14/01		1.1091393079		1.0017635308		1.089665929		1.6084928422		1.513072843		1.6040210904		0.0086918731		0.0083067437		0.0085468537

		1/15/02		1.1208249271		1.001999889		1.094356773		1.6220600162		1.4975429026		1.5956807344		0.0085492006		0.0082405699		0.0084907764

		2/15/02		1.1487650775		0.970197213		1.136831342		1.6406890894		1.4978552469		1.6218462033		0.0086497708		0.0081363322		0.0085504176

		3/15/02		1.1295606009		0.9790068196		1.1131475222		1.6095284082		1.4929050886		1.59819282		0.0087627059		0.0080870957		0.0087102134

		4/15/02		1.1361054306		0.9720191636		1.1084357207		1.6329196604		1.4909607583		1.6049466564		0.0086363244		0.0080691318		0.0087122815

		5/15/02		1.1074197121		0.9878082072		1.0769517074		1.6056518947		1.4913016502		1.5920923233		0.008633342		0.0080951735		0.0087242993

		6/14/02		1.0550749103		0.9721973129		1.0412131482		1.5576323988		1.4941910042		1.5600674882		0.008492569		0.0080911936		0.0085551988

		7/15/02		0.9976057462		0.9568327879		0.9991977633		1.5593326056		1.4877625328		1.5550678576		0.008604371		0.0080351128		0.0086467376

		8/15/02		1.0228086325		0.9420977136		1.027390795		1.5671524839		1.4942174153		1.5679419749		0.0087092841		0.0080734104		0.0086972232

		9/16/02		1.0327377879		0.9501144501		1.0284436932		1.5923566879		1.4919487667		1.5881353885		0.0084530854		0.008031653		0.0085201644

		10/15/02		1.0193679918		0.9505043315		1.0173390426		1.5847860539		1.4922838034		1.5832202687		0.0081592689		0.0079684514		0.0083410344

		11/15/02		0.9971083857		0.9429452255		1.003029443		1.571832757		1.4951557241		1.5795268219		0.0082610492		0.0079821419		0.0082896942

		12/16/02		0.9792401097		0.9967266531		0.9702977667		1.5561780268		1.493222866		1.5532361844		0.0080879974		0.0079139573		0.008097154

		1/15/03		0.9500285009		0.9585073474		0.955496187		1.5169902913		1.4777386056		1.5088992162		0.0080340644		0.0078761504		0.0081557935

		2/14/03		0.9265264523		0.9300695997		0.9409169777		1.4976785982		1.4756325818		1.4948095521		0.0076899416		0.0077716962		0.0079015088

		3/14/03		0.9280742459		0.93161796		0.9363893681		1.4755791648		1.4652128944		1.450972639		0.0078308536		0.0077306691		0.0079853773

		4/15/03		0.9272997033		0.96799186		0.9295667035		1.4583637159		1.4718234174		1.4456654714		0.0077047538		0.007755153		0.0077097859

		5/15/03		0.8727526619		0.9678248556		0.8875241959		1.4140271493		1.4745818389		1.4085520304		0.0075272864		0.0078029154		0.0074763847

		6/16/03		0.843597098		0.9679920034		0.8627381753		1.4192449617		1.465928506		1.4027499344		0.0071720577		0.0077396442		0.0072411055

		7/15/03		0.8834702712		0.9532241057		0.9036983909		1.4219694277		1.4686758778		1.4171995702		0.0075295535		0.0077179054		0.0075034686

		8/15/03		0.8891259892		0.9392662087		0.9132370823		1.4209591474		1.4721691283		1.4212538454		0.0074626866		0.007726772		0.0074495858

		9/15/03		0.886446237		0.9398878192		0.9063596032		1.4208581984		1.472890264		1.4298255212		0.0075448921		0.0077037441		0.0075200298

		10/15/03		0.8569714629		0.9543073457		0.8720790616		1.4305128389		1.4732215308		1.4459288989		0.0078302404		0.0076909689		0.0076450866

		11/14/03		0.8499787505		0.9760891698		0.8565997003		1.4347202296		1.4732215308		1.449481088		0.0078480615		0.0076086742		0.0076596179

		12/15/03		0.8176614881		1.0142498721		0.8147452224		1.4259232853		1.4712053896		1.449675548		0.0075705958		0.0075738281		0.0074909097

		1/15/04		0.791452315		0.9544610757		0.8050663442		1.4459224986		1.4646704975		1.4594906229		0.0074576777		0.007578832		0.0074078263

		2/16/04		0.7848677498		0.9338243479		0.8073889671		1.4797277301		1.4623707442		1.4856636849		0.0074410298		0.0075413387		0.0073918187

		3/15/04		0.8144648966		0.9353140717		0.8303022922		1.4667057788		1.4493975454		1.4560184841		0.00735186		0.0074871878		0.0073556895

		4/15/04		0.8394895903		0.9432494263		0.8511221891		1.497005988		1.4479341916		1.4932273977		0.0077285725		0.007426581		0.0076221233

		5/14/04		0.8473140146		0.9304004758		0.8658580357		1.4838996884		1.4464031213		1.4764063492		0.0073789847		0.0073954524		0.0074230066

		6/15/04		0.829806655		0.9038982541		0.8556962263		1.5050041388		1.4464031213		1.4949622086		0.0074621297		0.0074287587		0.0074880486

		7/15/04		0.8081461128		0.903397464		0.8349909481		1.4976785982		1.4427167522		1.4865930447		0.007408505		0.0074026747		0.0073896995

		8/16/04		0.8105698306		0.9170219789		0.8284360494		1.4920919129		1.4464214938		1.4876346715		0.0073174301		0.0073955275		0.0074112179

		9/15/04		0.8171269815		0.910905939		0.8357280694		1.4602803738		1.4439180652		1.4559789351		0.0074521201		0.0074200088		0.0074572645

		10/15/04		0.8055421299		0.8989115687		0.8239815245		1.4504315034		1.4394873141		1.4449658012		0.0073713696		0.0074537758		0.0074439032

		11/15/04		0.7719027403		0.8922863299		0.795821163		1.4308198598		1.4476680022		1.4379409864		0.0073270809		0.0074342614		0.007416512

		12/15/04		0.7472166181		0.9526438436		0.7578316851		1.4468639224		1.4491789489		1.4565361431		0.007167945		0.0072953176		0.0073027381

		1/14/05		0.7638835841		0.8853592791		0.7900114765		1.4273479874		1.4554218205		1.4431245338		0.0074449077		0.0073552373		0.0073601175

		2/15/05		0.7682851875		0.8742088921		0.791851956		1.452432825		1.4483245067		1.4565427074		0.0073303035		0.0072491418		0.0073495523

		3/15/05		0.7472166181		0.8639829005		0.7730446557		1.4363688595		1.4446996334		1.4398170791		0.0071561471		0.0072164295		0.0072763858

		4/15/05		0.7771215418		0.8535385393		0.7974754206		1.4662756598		1.4433245846		1.4628460487		0.0071901064		0.0071762389		0.0073039332

		5/16/05		0.7926442613		0.8783067916		0.8018036558		1.4558159849		1.4441276446		1.4609430308		0.0073730001		0.0071588854		0.0073953798

		6/15/05		0.8285690612		0.8785833202		0.8308246682		1.4999250037		1.4416226236		1.4934453196		0.0075723156		0.0070853914		0.0074943879

		7/15/05		0.8282945415		0.8427972859		0.8364080632		1.4573010784		1.4469875421		1.4650302755		0.0073882527		0.0070803341		0.0073857878

		8/15/05		0.8081461128		0.8266704167		0.8216650847		1.4628437683		1.447770086		1.4730840126		0.0073778958		0.0070634877		0.0073970168

		9/15/05		0.8181297554		0.7848754281		0.8396742761		1.4781966001		1.4407270335		1.476178057		0.007413448		0.0070553352		0.0074571422

		10/14/05		0.8334027836		0.7860013349		0.8540244853		1.4590020426		1.4361506345		1.4525274816		0.0072637466		0.0070230233		0.007297182

		11/15/05		0.857118368		0.8167794411		0.867153872		1.4854426619		1.4435335638		1.4936591979		0.0071885558		0.0069935311		0.0072130528

		12/15/05		0.8334027836		0.8690478632		0.8268039048		1.4777597163		1.4418520265		1.4850239739		0.0071797817		0.006966634		0.0071619356

		1/16/06		0.8256274769		0.7894391983		0.8474992133		1.458895616		1.4406126301		1.4652110737		0.0071823601		0.0070358323		0.0071406689

		2/15/06		0.8400537634		0.7958299547		0.8499952046		1.4630577908		1.4442415752		1.4768693795		0.0071448985		0.0069562301		0.0071702166

		3/15/06		0.8315316814		0.8036716476		0.8389296959		1.450957632		1.4324133023		1.4561300759		0.00707664		0.0069137368		0.0070835429

		4/14/06		0.8268562924		0.7904444734		0.8318094614		1.4486455164		1.4319026049		1.4499602461		0.0069696125		0.0068706053		0.0070067155

		5/15/06		0.7796663028		0.781713186		0.792045026		1.4679976512		1.4355806992		1.4682141058		0.0070761393		0.0068759549		0.0070989028

		6/15/06		0.7930214116		0.771721012		0.8060166226		1.4657383657		1.4438126686		1.4767603596		0.0069041701		0.0068759549		0.0069557855

		7/14/06		0.7895152376		0.7470026129		0.8119226756		1.4545454545		1.4462181294		1.4738518338		0.0068105973		0.0068399992		0.0068716175

		8/15/06		0.7858546169		0.7426557647		0.8053940321		1.4844503822		1.4545489197		1.5061486024		0.0067403613		0.006936491		0.0068008069

		9/15/06		0.7889546351		0.7716086186		0.795206176		1.4838996884		1.4570436029		1.5055773487		0.006707358		0.006936491		0.0067295912

		10/16/06		0.7990411506		0.8075130845		0.7966546917		1.4865467519		1.4601052607		1.5185966153		0.0067055589		0.0068954437		0.0066834882

		11/15/06		0.7817385866		0.8180413148		0.7778970559		1.4740566038		1.4653412428		1.5129042542		0.006622078		0.0068202849		0.0065927309

		12/12/06		0.7550588946		0.8357975723		0.7412748182		1.482359917		1.4693518509		1.5146666831		0.0064541113		0.0067852211		0.0064840744

		1/15/07		0.7727378101		0.7866728955		0.7733814095		1.5187182018		1.4626052167		1.5324607244		0.0064102564		0.0068163377		0.006389428

		2/15/07		0.7612087996		0.7677782054		0.7691404968		1.4899798853		1.4687714347		1.5159354625		0.0063379389		0.0067112422		0.0063242382

		3/15/07		0.7560864963		0.7562964962		0.760527482		1.4646649579		1.4625127916		1.4768240977		0.006447869		0.006676409		0.0063892663

		4/16/07		0.7380073801		0.7590220746		0.7419218627		1.4693997502		1.4539043085		1.4700091765		0.006174364		0.0066521024		0.006245832

		5/15/07		0.7386615453		0.7369654564		0.7476407056		1.4601737607		1.4546035764		1.4596041993		0.0061319598		0.0066681768		0.0061905695

		6/15/07		0.7510890792		0.7328495089		0.7555717695		1.4793993639		1.4573322615		1.4792161622		0.0060819852		0.0066287945		0.0061601609

		7/16/07		0.7256367462		0.7182762959		0.7323869779		1.478087355		1.4489272593		1.4587424049		0.0059580553		0.006642522		0.0060429558

		8/15/07		0.7420599584		0.7365610596		0.7377397359		1.4760147601		1.4543398119		1.4529578593		0.0063536438		0.0067063961		0.0063121824

		9/14/07		0.7215007215		0.7381739428		0.7198281547		1.4510629036		1.4476302402		1.4156646859		0.006281407		0.006667862		0.0062371917

		10/15/07		0.702938282		0.7589068954		0.686261811		1.434823158		1.4464321537		1.406561327		0.0059694365		0.006655183		0.0059854411

		11/15/07		0.6831067696		0.7519779391		0.6677791042		1.3988948731		1.4405109677		1.3680868752		0.0061736017		0.0065695239		0.0061839284

		12/14/07		0.6892273761		0.7817047407		0.6617173382		1.3972334777		1.4442549854		1.3759625314		0.0060979328		0.0065525589		0.0061605033

		1/15/08		0.6717721349		0.7297050874		0.6568107452		1.3218770654		1.437964998		1.3131014747		0.0062492188		0.0065693879		0.0062048025

		2/15/08		0.6814774431		0.7405352089		0.6614857174		1.3372559508		1.4469228107		1.3325956865		0.0063379389		0.0064943129		0.0062538316

		3/14/08		0.6426322216		0.7448372978		0.6262172953		1.3028467201		1.4322140137		1.291904599		0.0063665881		0.0064657316		0.0062937569

		4/15/08		0.6317917614		0.7290504449		0.6162486065		1.2423903591		1.4457725458		1.2480404822		0.0062550823		0.00641744		0.0062041838

		5/15/08		0.6462453147		0.7237662225		0.6256926748		1.2543903663		1.4452590003		1.2584682664		0.0061496833		0.0064580557		0.0061583283

		6/16/08		0.6468723721		0.6889215016		0.632802683		1.2701638511		1.4535192897		1.2793851063		0.0059787158		0.0064921922		0.0060896454

		7/15/08		0.6253908693		0.6576812576		0.6210630361		1.2569920181		1.4579134404		1.2644375777		0.0059708622		0.0065365179		0.0060841525

		8/15/08		0.6789327178		0.6721779505		0.6592596738		1.2647021626		1.4772062652		1.2856800586		0.0061462815		0.0065877852		0.0061360621

		9/15/08		0.70666384		0.6845384386		0.6836661832		1.259525159		1.4875083872		1.2869108399		0.0066724495		0.0065700007		0.0064261406

		10/15/08		0.7339449541		0.7369270058		0.6952543073		1.2884107453		1.4802663543		1.2607631079		0.0072369373		0.0065559197		0.006622012
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_1303209713.unknown

_1303208870.unknown

_1303045477.unknown

_1303046528.unknown

_1303046653.unknown

_1303045492.unknown

_1303045430.unknown

_1302590116.unknown

_1302590739.unknown

_1302592517.unknown

_1302596449.unknown

_1302674645.unknown

_1302764024.unknown

_1303045366.unknown

_1302681643.unknown

_1302604231.unknown

_1302592871.unknown

_1302591667.unknown

_1302592480.unknown

_1302591251.unknown

_1302590927.unknown

_1302591097.unknown

_1302590717.unknown

_1302590726.unknown

_1302590125.unknown

_1300879571.unknown

_1302589725.unknown

_1302590076.unknown

_1302589680.unknown

_1300191622.unknown

_1300879467.unknown

_1300879562.unknown

_1300879412.unknown

_1299941270.unknown

_1299941249.unknown

_1299591518.unknown

_1299666693.unknown

_1299843776.unknown

_1299849450.unknown

_1299913133.unknown

_1299843785.unknown

_1299668246.unknown

_1299668891.unknown

_1299667007.unknown

_1299654023.unknown

_1299665604.unknown

_1299665612.unknown

_1299665074.unknown

_1299594272.unknown

_1299594293.unknown

_1299594048.unknown

_1298983100.unknown

_1299591165.unknown

_1299591443.unknown

_1299591510.unknown

_1299591324.unknown

_1298983660.unknown

_1298983664.unknown

_1298983216.unknown

_1298884299.unknown

_1298980696.unknown

_1298981541.unknown

_1298892362.unknown

_1298803913.unknown

_1298810119.unknown

_1298796909.unknown

