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1 Introduction 

Every portfolio manager has a goal: he wants to “beat the market”. This means that he 

aims at generating higher returns than the simple Buy and Hold (BaH) strategy by actively 

managing his portfolio. Even though most managers had a decent education and posess 

sufficient experience with stock trading, many are not able to reach their goal (Elton et al., 

2006, p. 677). 

What is the reason for this phenomenon? What has to be considered, if one wants to out-

perform a benchmark? Gerber and Hens (2006) have found four criteria for active portfo-

lio management: 

• The efficiency of the market 

• The quality of the investor’s forecast 

• The investor’s risk aversion 

• The costs of being active 

The purpose of this thesis is to find an active investment strategy that, on a long-term ba-

sis, generates higher returns than the Buy and Hold strategy. In order to achieve this goal, 

the focus will lie on the quality of forecasting methods without ignoring the other three cri-

teria. The market that will be analysed for this purpose is the German stock market and the 

DAX 30 will be used as its representative index. 

I will proceed as follows: At first, I will introduce the theory of the Capital Asset Pricing 

Model (CAPM) and its assumptions. Then I will briefly explain the four criteria for active 

portfolio management and show results of previous research regarding these criteria. The 

empirical part of this thesis will analyse the time series of the DAX with all its characteris-

tics before the Buy and Hold strategy is introduced. Then the search for adequate forecast-

ing methods begins. Afterwards, an active investment strategy will be developed with the 

help of a scoring model. Finally, the results will be summarised and and a conclusion will 

be drawn on whether and under which circumstances active portfolio management is rec-

ommendable. 
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2 Literature Review 

2.1 The CAPM 

In order to explain the CAPM, one first has to define Markowitz’ (1952) modern portfolio 

theory. His main finding was that individuals consider only the expected return and its ex-

pected variance, namely the risk, when analysing an asset. An individual usually seeks high 

returns and low variances, but in most cases those values are positively correlated to one 

another. So a tradeoff has to take place: is the individual risk averse and prefers low, but 

safe returns or is he willing to take more risk for higher returns? Another finding of 

Markowitz was the diversification effect. If an investor holds a portfolio of stocks whose 

returns are not perfectly correlated to one another, the variance of this portfolio’s return is 

lower than the one of the single stocks. The smaller the correlation coefficient of the 

stock’s returns, and the more stocks included in the portfolio, the lower the expected vari-

ance of the portfolio’s return. By applying this logic, one can generate a minimum variance 

portfolio and an efficient frontier, on which all efficient portfolios are stationed, in the 

mean-variance diagram (see figure 2-1). 

Tobin (1958) extended Markowitz’ model by introducing a riskfree asset. Based on that 

idea, Sharpe, Lintner and Mossin separately developed the Capital Asset Pricing Model 

(Elton et al., 2006, p. 293) which implies the following assumptions: There are no transac-

tion costs and no taxes, short sales are allowed, there is unlimited lending and borrowing, 

assets are infinitely divisible and every individual has identical expectations (Elton et al., 

2006, p. 293). In this equilibrium model, every individual holds the same portfolio of assets, 

which is called the market portfolio. It consists of all risky assets on the market. “Each as-

set is held in the proportion that the market value of that asset represents of the total mar-

ket value of all risky assets” (Elton et al., 2006, p. 295). All market participants have the 

same expectations regarding the future returns and variance of the market portfolio. They 

can combine the risky market portfolio with a riskfree asset. The proportion of the riskfree 

asset depends on the individual’s level of risk aversion. By connecting all the possible com-

binations of the market portfolio and the riskfree asset, one receives the Capital Market 

Line (CML). The tangetial point of the CML on the Efficient Frontier is the market portfo-

lio. The results of the modern portfolio theory and the CAPM are summarised in the fol-

lowing figure. 



 

 

Figure 2-1 The standard CAPM

If an individual holds a combination of the riskfree asset and the market portfolio, he can 

calculate his expected return with the CAPM equation

 Ri = RF + ((RM - R

Where Ri is the return of his portfolio,

portfolio, σM
2 the variance of the market portfolio’s return and 

the market portfolio’s- and the investor’s portfolio

Now the arising question

If it does, the DAX, which 

on the German stock market, 

the DAX and a proportion of the riskfree

rising the proportion of the former and lowering the proportion of the latter. 

holds, the variance of the returns

eastern” direction on the CML.
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1 The standard CAPM (source: own diagram based on Elton et al.) 

If an individual holds a combination of the riskfree asset and the market portfolio, he can 

calculate his expected return with the CAPM equation (Elton et al., 2006, p. 300)

RF)/σM
2)*σiM      

return of his portfolio, RF is the riskfree rate, RM the return of the market 

the variance of the market portfolio’s return and σiM the covariance between

and the investor’s portfolio’s returns. 

Now the arising question is whether the CAPM holds for the German stock market or not. 

which can be considered as a representative index for all risky assets 

on the German stock market, is the market portfolio. In that case, all investors would hold 

portion of the riskfree asset. Higher returns could only be generated by 

rising the proportion of the former and lowering the proportion of the latter. 

of the returns also rises. The investor would move in

eastern” direction on the CML. 

 

If an individual holds a combination of the riskfree asset and the market portfolio, he can 

006, p. 300): 

  (1) 

the return of the market 

the covariance between 

is whether the CAPM holds for the German stock market or not. 

representative index for all risky assets 

ll investors would hold 

asset. Higher returns could only be generated by 

rising the proportion of the former and lowering the proportion of the latter. If the CAPM 

also rises. The investor would move into the “north-
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An investor is now able to generate returns that are higher than the market portfolio with-

out having taken additional risk by actively managing his portfolio. This would imply that 

the portfolio’s performance is not lying on the CML and the assumptions of the CAPM 

were violated. So whenever active portfolio management can generate higher returns than 

the market portfolio without taking extra risk, the CAPM does not hold. 

2.2 Implications for Active Portfolio Management 

In order to find out whether the German stock market is a CAPM equilibrium market, one 

has to compare the performance of active portfolio management and a passive investment 

strategy. Gerber and Hens (2006) showed “that the decision of being active or passive de-

pends on the efficiency of the market, the quality of the investor’s belief, his degree of risk 

aversion and of course the cost of being active.” 

2.2.1 Market Efficiency 

According to Farma (1970), a market is considered to be efficient, when prices always fully 

reflect the available information. He developed three different levels of efficiency. A mar-

ket is weakly efficient when the prices are only based on old information. On such a mar-

ket, one would not be able to generate higher returns by only analysing the old time series 

of a stock price. A semi-strong efficient market considers not only old but also current in-

formation for the prices. The current information is delivered by newspapers, the internet, 

television, annual reports and the meeting of the shareholders. They are public and can be 

accessed by every individual. Therefore, fundamental data analysis does not help generating 

excess returns. In case a market is strongly efficient, all relevant data has to be included in 

the stock prices. Even insider information would not be sufficient to earn higher returns 

than the other market participants. 

The less efficient a market is, the more recommendable is active portfolio management 

(Gerber & Hens, 2006, p. 14). Therefore one has to analyse the efficiency of the German 

Stock market before choosing between an active or passive investment strategy for the 

DAX. Foser (2007) did so by developing a market efficiency index which is based on the 

excess return and the inverse variance-covarance matrix of the stock returns. He calculated 

the excess return by subtracting the expected retuns derived from the CAPM from the ac-

tual returns. Foser’s main finding was, that between 1990 and 2006, the market efficiency 

of the DAX was very volatile. During 1993, 1997, 2000, 2004 and 2006 the market effi-
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ciency was comparatively high, whereas 1990, 1998, 2001, 2002 and 2005 were years in 

which the DAX was working rather inefficiently. According to Gerber and Hens’ theory, 

the latter ones were years in which active portfolio management was recommendable.  

2.2.2 Forecasting 

History has shown that it is extremely difficult, if not impossible to forecast future stock 

prices. As will be shown in section 3.2, the DAX followed a random walk between July 

1988 and June 2011. This means that the movement of the index was purely random and 

predictions based on the time series were not possible. Nevertheless, financial experts keep 

making long- and short-term forecasts for the German stock market. Their success has 

been analysed by Behnke (2004). He compared the annual forecasts of 30 financial institu-

tions (mainly banks) made in the Handelsblatt at the beginning of each year between 1992 

and 2003 with the actual performances. The poll participants tried to predict the highest 

and lowest value of the DAX for the upcoming year, as well as the value at the end of that 

year. Throughout the whole examination period, the phenomenon of herding behaviour 

was observed. This means that the predictions of all participants were very similar to one 

another. An additional finding was, that almost every year, the volatility of the DAX was 

underestimated. In other words: the corridor forecasted by the financial institutions was 

too narrow. Decent predictions regarding the DAX value at the end of the year were made 

in 1995 and 2003. But even in those years some forecasts were 20% off from the actual 

value. The worst forecasts were made in 2001 and 2002. None of the financial experts were 

able to forecast the burst of the dot-com bubble. On average, they then expected the DAX 

value to be twice as high as it actually was. 

Behnke (2004) argues that it might not be necessary to generate perfect DAX forecasts, as 

long as the trend is predicted correctly. After all, the investor worries more about whether 

the prices will go up or down than by how much they do so. In 62% of the forecasts, the 

trend was correctly predicted. This is not much if one keeps in mind that the DAX is up-

ward sloping on a long-term basis (between 1948 and 2003, 37 out of 55 yearly returns 

were positive (Behnke, 2004, p. 1)) and 92% of the forecasts were predicting a positive an-

nual return. So if a poll participant always predicted a positive return, he had to be correct 

at least half the time. 



 

 
6

Behnke (2004) comes to the conclusion that even financial experts are not able to predict 

future stock prices. If his assumption holds, a passive invenstment strategy should be pre-

ferred to an active one. In chapter 5, I will try to prove Behnke wrong. 

2.2.3 Risk Aversion 

By empirical work it has been proven that individuals are usually risk averse (Elton et al., 

2006, p. 222). This means that individuals prefer a secure environment to one with many 

unknown factors. The same can be applied to the world of finance. As shown in section 

2.1, the mean and the variance of the retuns are considered by investors when they evaluate 

the performance of an asset. A simple example on the returns of two different assets in dif-

ferent states of the world will now demonstrate the phenomenon of risk aversion. 

Table 2-1 invented asset retuns in different states of the world  

  Asset 1 Asset 2 

State 1 5% 1% 

State 2 5% 5% 

State 3 5% 9% 

 

All three states will occur with the same probability. Both assets have the same expected 

rate of return, namely 5%. However, the returns of asset 2 have a higher variance. It is 

therefore riskier than asset 1. A risk neutral individual has a linear utility function whose 

second derivative is equal to zero (Elton et al., 2006, p. 215). An example of such a func-

tion would be 

U(w) = w          (2) 

where U(w) stands for the utility the individual receives from his wealth w. For the sake of 

simplicity, the retuns are set equal to the individual’s wealth. The expected utility for the 

two assets would in this case be 

 E1(U(w)) = 
�����

�
 = 5  and  E2(U(w)) = 

�����

�
 = 5  (3a,b) 

The risk neutral investor would not mind extra risk and would be indifferent between the 

two assets. A risk averse investor always has an exponentially decreasing utility function 

whose second derivative is negative (Elton et al., 2006  p. 215), such as 

 U(w) = √�         (4) 
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The expected utilites for the risk averse investor are 

 E1(U(w)) = 
�√�

�
 ≈ 2.236 and E2(U(w)) = 

��√���

�
 ≈ 2.079  (5) 

Since 2.236 > 2.079, the risk averse investor prefers asset 1 which bears no risk. In general, 

one can identify a risk averse individual when the following inequation holds for the same 

asset (Manduchi, 2011, p. 7): 

 E(U(w)) < U(E(w))        (6) 

The expected utility has to be smaller than the utility of the expected wealth. With regard to 

asset 2, formula (6) leads to 5 = 5 for the risk neutral- and 2.079 < 2.236 for the risk averse 

investor. 

The assumption of general risk aversion is consistent with empirical evidence (Elton et al., 

2006, p. 222). One can also differentiate between levels of risk aversion. This level can be 

tested by giving an individual the choice between a fixed payment of X and a payment of 0 

or 100 with a probability of 50% each. How high does X have to be so that the individual 

is indifferent between the two choices? Risk averse individuals choose X < 50. The lower 

the chosen X, the more risk averse the individual. This leads to the question of how the 

level of risk aversion influences an investor’s choice between active and passive investment 

strategies. Gerber and Hens (2006) claim, that the more risk averse an individual is, the less 

recommendable is active portfolio management since it bears more risk. The aim of this 

thesis is to find an active strategy that generates higher returns than the BaH alternative 

with at least the same level of risk, if not lower. If this can be achieved, then active portfo-

lio management could even be applied by investors with a high level of risk aversion. 

2.2.4 Transaction Costs 

Active portfolio management has a drawback: it costs more than the BaH strategy. For 

each transaction, a fee accrues. For the sake of simplicity, this is often ignored in financial 

theories. But if one wants to have a pristine comparison between active and passive in-

vestment strategies, the transaction costs have to be subtracted from the performance of 

the active strategy. The higher the amount of transactions and the higher the fee is, the less 

recommendable is active portfolio management. Hasbrouck (1993) calculated an average 

transaction cost of 0.26% of the stock price. In the empirical part of this thesis, I will 

evaluate the costs of my active strategy based on his finding. 
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3 DAX Analysis 

Before active and passive investment strategies for the German stock market can be com-

pared, the asset itself has to be introduced. The DAX (Deutscher Aktienindex) consists of 

the 30 stocks of the companies whose free-float-market capitalisation is the biggest on the 

German stock market (Meck, 2011, p. 202). Each stock is held in the proportion that the 

market value of that company represents of the total market value of all 30 stocks. This 

makes the DAX a well-diversified stock portfolio that can be considered as a representative 

for the whole German stock market. The DAX is a performance index, which means that it 

includes the prices of the stocks as well as the dividends paid by the companies. 

3.1 The Time Series 

The DAX was introduced on July 1st 1988 (Hoyer et al., 2008). The weighted values of the 

30 DAX company’s stock prices from December 31st 1987 were used to build the first 

DAX value of 1000 points. In this thesis, the DAX’s movement between July 1st 1988 and 

June 30th 2011, namely a time horizon of 23 years, will be considered. The source of the 

data is the commercial database Datastream. The time series is presented in the following 

graph. 

 

Figure 3-1 The movement of the DAX between July 1988 and June 2011 (source: own diagram) 
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In the late 1980s and early 1990s, the DAX was comparatively stable. After almost breaking 

the 2000 Points barrier in 1990, the DAX lost ground again. On October 13th 1993, the in-

dex was listed above 2000 Points for the first time. In the mid 1990s, the DAX grew rap-

idly. Due to the new economy boom, the 3000 Point barrier was broken on January 17th 

1997 and 4000 Points were reached on July 8th that same year. The rapid growth ended for 

the first time after 6000 Points were excessed in July 1998. After losing over 2000 Points 

within three months, the German stock market recovered quickly and reached a new all-

time high on March 7th 2000. At that time, the so-called dotcom bubble burst and dragged 

the market down to 2202.96 Points on March 12th 2003. This meant a loss of 72.68%, 

which until today is the maximum drawdown of the DAX. The interpretation is the follow-

ing: the maximum drawdown calculates the highest possible loss an investor can generate. 

In a worst-case scenario, an individual invested in the DAX in March 2000 and sold his 

shares 3 years later, thereby losing 72.68% of his invested money. After this first long-term 

crisis, the index was able to recover. It then reached its all-time high on July 16th 2007. The 

value of 8105.69 meant, that if an individual had bought the DAX on August 29th 1988 

(lowest DAX value of 1152.38) and then sold his portfolio 19 years later, he would have 7 

folded his investment. The burst of the real-eastate bubble in the USA, the bankruptcy of 

Lehman Brothers inc. in September 2008 and the subsequent global financial crisis also had 

an impact on the DAX. The index again rapidly fell down to 3666.41 Points which was a 

drawdown of 54.77%. By the end of the observed time period, the DAX was listed at 

7376.24 Points. The biggest loss the index generated on one day was noted on October 16th 

1989 when the German market lost 12.81% of its value. The time series of the DAX was 

very volatile within the last 23 years. Depending on when investors decided to buy and sell 

German stocks, they were able to generate high returns in a short period of time or lose big 

proportions of their money. 

3.2 Econometric Analysis 

Does the DAX follow a random walk or a mean reversion? Or in other words: Can a fu-

ture DAX value be forecasted just on the basis of the historical data? This question has 

been analysed by many economists with different attempts. Most of them came to the re-

sult, that for short time periods the DAX, like all stock prices, follows a random walk 

(Albrecht & Kantar, 2003, p. 1). For the long run, some economists were able to prove that 

the DAX is mean reverting  (Albrecht & Kantar, 2003, p. 1). In order to find out what time 

series pattern the DAX follows, the Elder & Kennedy unit root model selection strategy 
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will be used. It is a student-friendly strategy developed by Elder and Kennedy in 2001, 

which helps finding the suitable model by following a few simple steps. Firstly, the growth 

status of the time series has to be analysed (Elder & Kennedy, 2001, p. 4). Elder & Ken-

nedy distinguish between three cases. Either the dependant variable is growing over time 

(case 1), not growing over time (case 2) or the growth status is unknown (case 3). By look-

ing at figure 3-1, I decide that the growth status is not obviously determinable and there-

fore follow the strategy of case 3. Therefore, the first step is a unit root test. The most 

common one is the Augmented Dickey-Fuller (ADF) unit-root test, in which the following 

formula is assumed for the DAX movement: 

Yt = c + ρYt-1 + εt        (7) 

Yt is the value of the DAX at time t, c is the intercept of the regression, ρ shows the rela-

tionship between Yt and its value in the past period and εt stands for the residuals. If ρ is 

equal to 1, the process has a unit root (Gujarati, 2002, p. 814). This means that Yt-1 has no 

impact on Yt which then follows a random walk. If |ρ| < 1, the process is mean reverting. 

The ADF test now tests whether ρ is different from 1. The hypotheses are 

H0 : ρ = 1  and  H1: |ρ| < 1    (8a,b) 

In order to validate the result of the ADF test, I also run the four unit root tests developed 

by Ng and Perron in 2001, which have a higher power than the ADF test (Albrecht & Kan-

tar, 2003, p. 18). The results of the five unit root tests is shown in Table 3-1 (the whole 

EViews outputs of the tests can be found in the appendix). 

Table 3-1 Results of the unit-root tests on the DAX time series (July 1988 – June 2011, daily observations), 

(source: own diagram based on EViews outputs) 

  Augmented 
Dickey-Fuller 

Ng/Perron tests 

    MZa MZt MSB MPT 

test statistic   -1.0767 0.5818 0.4122 0.7084 35.6778 

  1% -3.4312 -13.8 -2.58 0.174 1.78 

critical values 5% -2.8618 -8.1 -1.98 0.233 3.17 

  10% -2.567 -5.7 -1.62 0.275 4.45 

 

Since in all five tests, the test statistic values are bigger than the critical values of all com-

mon significance levels, the the null hypothesis cannot be rejected. The result indicates that 
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a unit root is dealt with. This finding is validated by the least-squares regression of the 

DAX on its lagged value (see Appendix for EViews output): 

Yt = 2.8084 + 0.9996*Yt-1 + εt       (9) 

The slope of the regression is estimated as ρ = 0.9996, which is very close to 1. This af-

firms the former result that the DAX follows a random walk. The correlogram shown in 

the appendix also indicates a unit root since the autocorrelations are only slowly decreasing. 

According to the case 3 strategy, the next step is to test whether a drift parameter can be 

observed (Elder & Kennedy, 2001, p. 7). This is done by regressing the differenciated DAX 

values (∆Yt = Yt – Yt-1) on only an intercept. If the intercept is significant, a drift parameter 

has to be included in the model. The result of this regression is listed in the appendix. The 

p-value of 0.206 indicates that the intercept is not significantly different from zero. This 

means that the time series of the DAX was following a pure random walk without drift 

during 1988 and 2011. Therefore, one was not able to forecast future DAX values only 

with its historical data. Other data had to be considered in order to achieve this goal. 

The fact that c is not significant indicates, that even for long investment horizons, positive 

returns are not guaranteed for the Buy and Hold strategy. One can therefore argue that ac-

tive portfolio management is necessary in order to generate positive returns. This of course 

is only an option if the active approach is able to outperform the BaH strategy. 

3.3 Future Movement 

Before the investment strategies can be analysed, one has to underlie several assumtions. 

For one, it is expected that the DAX’s time series pattern will not drastically change. I as-

sume that it will stay a pure random walk without a significant drift parameter and that 

forecasts can only be made with the help of other time series. I also hypothesize that the 

movement will stay very volatile and that every few years, a major crisis on the stock mar-

ket has to be expected. 
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4 The Buy and Hold Strategy 

The course of action in this investment strategy is simple: The investor buys his portfolio 

in the beginning of the investment horizon and holds it until he sells all his assets at the 

end of the horizon. One of the advantages of this procedure is the low amount of costs. 

Transaction costs only need to be paid twice and one does not have to put any effort in 

analysing the financial markets in order to adjust the portfolio during the investment pe-

riod. 

4.1 The Asset 

The investment of the BaH strategy is the DAX which can be bought as an Exchange 

Traded Fund (ETF) by iShares (iShares, 2012). This approach is cheaper than buying all 30 

stocks separately. An additional advantage is that the portfolio does not need to be adjusted 

once the allocation of the DAX changes. ETFs are not able to completely rebuild an index, 

but perform sufficiently similar (Elton et al., 2006, p. 678). For the sake of simplicity, I as-

sume a perfect correlation between the returns of the DAX and its respective ETF. 

4.2 The Investment Horizon 

Section 3.1 gave an impression of how volatile and therefore risky DAX investments are. 

There have been several crisis since 1988 in which individuals trading on the stock market 

have lost a lot of money. The maximal drawdown of 72.68% within 3 years should be 

alarming. However, many members of the professional investment community argue that 

the riskiness of stocks diminishes with the length of one’s time horizon (Bodie, 1995, p. 1). 

By using a long investment horizon, the prices during the holding period, namely all the 

upward and downward movement, can be ignored. A crisis can be sat through. The bigger 

the time horizon T gets, the lower the variance of the returns becomes. I will test this hy-

pothesis on the DAX. The investment horizons considered are one, five, ten, fifteen and 

twenty years. Within the sample (July 1988 – June 2011) I therefore have 23, 19, 14, 9 and 4 

observations for the respective time frames. By calculating the spread between the highest 

and the lowest average annual return, the volatility can be measured. The results are shown 

in Table 4-1 and Figure 4-1. 
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Table 4-1 The average yearly continuous returns of the DAX for different time horizons (source: own calcu-

lations based on the DAX time series between 1988 and 2011) 

Holding period Highest Return Lowest Return Spread 

1 year 43.59% -33.6% 77.2% 

5 years 24.83% -12.60% 37.4% 

10 years 16.2% -1.7% 18.0% 

15 years 10.07% 5.86% 4.2% 

20 years 8.46% 5.59% 2.9% 

 

 

Figure 4-1 The average yearly continuous returns of the DAX for different time horizons (source: own dia-

gram) 

The spread and therefore the volatility of the returns decreases as the time horizon in-

creases. From time frames of 15 years onwards, even the lowest retuns are positive. This 

result has to be examined with caution. The bigger the time horizon is, the smaller the 

sample size gets. For the 20 year horizon, I have only four observations which are very 

similar to one another. They all include the returns between 1991 and 2008. Accordingly, 

78% of the observations are included in all four samples. Then it should not be surprising 

that there is not much deviation between the samples. Nevertheless, I come to the conclu-

sion that stocks do in fact become less risky when the investment period grows. It is there-

fore essential that the investment horizon for the BaH strategy with stocks is sufficiently 

long. Since the DAX analysis was based on a time horizon of 23 years, I would like to use 

this frame for the BaH strategy as well. But due to a lack of forecasting data, the invest-

ment horizon of the active portfolio management strategy in chapter 5 will be almost three 
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years shorter. Since the investment horizon of the BaH strategy has to be the same in order 

to compare the two, it will stretch from May 1st 1991 to June 1st 2011 as well. It is 241 

months, or 20 years and one month long. 

4.3 The Performance  

There are several ways of how to calculate the retun of a stock. The discrete total return of 

the DAX between May 1st 1991 to June 1st 2011 was 

 
	
�	.��

���.	�
 - 1 = 3.495 = 349.5%       (10) 

An investor would have three-and-a-half-folded his capital within 20 years. This is equal to 

an average annual return of 

 (
	
�	.��

���.	�
)(

��
���

)
 - 1 = 0.0777 = 7.77%      (11) 

Measured in continuous capitalisation, the annual return is 

 ln(
	
�	.��

���.	�
) * 

�



��
 = 0.0748 = 7.48%      (12) 

The annual variance of the returns is calculated with MS Excel by multiplying the variance 

of the monthly retuns with the squareroot of 12 (McDonald, 2002, pp. 584 – 586) and has 

a value of 1.377%. These results will be the benchmark for an active portfolio management 

strategy. 

Table 4-2 Performance of the Benchmark (source: own calculations based on the DAX time series between 

May 1991 and June 2011) 

Return 7.48% 

Variance 1.377% 
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5 Active Portfolio Management 

The Buy and Hold strategy is a well-performing long-term investment strategy. But would 

one be able to generate higher returns without taking extra risk? In section 3.1, it was 

shown how volatile the DAX had performed over the past 23 years. How could this char-

acteristic be exploited? 

The major difference to the Buy and Hold strategy from chapter 4 is that transactions are 

also allowed during the investment period. The capital is either invested in the DAX or 

held cash. Hence, my active portfolio management approach differs from most others, in 

which specific stocks are substituted with one another or given a higher or lower weight as 

compared to the benchmark. The only question I am concerned with is whether one 

should be totally invested in the DAX, or not at all. The amount invested is each time the 

same. Otherwise a decent performance evaluation would be unnecessarily difficult. 

5.1 The “Perfect” Strategy from a Hindsight Perspective 

An investor tries to “beat the market” by adjusting his portfolio at opportune points in 

time. The key to success in any investment strategy is to buy stocks cheap and to sell them 

when they are expensive. In the case of the DAX, this would have meant that an investor 

should have bought German stocks in at times such as March 2003, when the value was 

very low and sold them on a high level like in July 2007. The following payoff table in 

which the starting capital is 10,000 € gives an example of how this strategy could have been 

applied between 1988 and 2011. 

Table 5-1 Example of active portfolio management for the DAX (source: own calculations based on the 

DAX time series between 1988 and 2011) 

Trade Date DAX value shares traded Capital 

Purchase 29.08.1988 1152.38 8.68 -10,000.00 € 

Disposal 18.07.1990 1966.04 -8.68 17,060.69 € 

Purchase 28.09.1990 1334.89 12.78 -17,060.69 € 

Disposal 20.07.1998 6171.43 -12.78 78,874.56 € 

Purchase 08.10.1998 3896.08 20.24 -78,874.56 € 

Disposal 07.03.2000 8064.97 -20.24 163,272.05 € 

Purchase 12.03.2003 2202.96 74.11 -163,272.05 € 

Disposal 16.07.2007 8105.69 -74.11 600,752.01 € 

Purchase 06.03.2009 3666.41 163.85 -600,752.01 € 

Disposal 30.06.2011 7376.24 -163.85 1,208,618.52 € 
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In this example, it is assumed that infinitely divided shares of the DAX can be traded. The 

whole capital is either held cash (22% of the time) or completely invested in DAX shares 

(78% of the time). If an investor had followed this strategy, his starting capital of 10,000 € 

would have turned into 1,208,618.52 € after 23 years. He would have become be a million-

aire. The average annual discrete rate of return would be 

 (
�,
��,��.�


��,���
)(

�
��
)
 - 1 = 0.2318 = 23.18%     (13) 

Measured in continuous capitalisation, the annual return is 

 ln(
�,
��,��.�


��,���
)* 

�


�
 = 0.2084 = 20.84%      (14) 

Considering only the return, this result outperforms the BaH strategy. Yet, how realistic is 

this example? Unfortunately, it is very unlikely that an investor is always able to buy and sell  

his portfolio just at the right time. As a matter of fact, over 50% of all investors who try to 

beat an index like the DAX with an active portfolio management approach fail to do so 

(Elton et al., 2006, p. 677). How could one try to predict the future movement of the time 

series? In section 3.2, it was shown that the DAX follows a pure random walk. So forecasts 

can not be done based on only its own historical data. Are there any other indicators for fu-

ture DAX values? 

5.2 DAX Indicators 

Portfolio managers analyse many data sets in order to find out whether stock prices will 

rise or fall in the near future. Such data sets can be of economical nature, such as the Gross 

Domestic Product (GDP), sentiment data like the ifo indices or stock indices from other 

countries. What time series is able to predict the DAX the best? In order to find out, I will 

analyse 17 potential indicators by comparing the correlation coefficients between the 

monthly DAX returns and the returns of the respective indicator. The further away the co-

efficient is is from 0, the higher the forecasting power. Two coefficients will be observed: 

for one, the returns of the same period are compared in order to see the direct relationship 

between the two time series. Keeping in mind that the hindsight perspective does not help 

with future predictions, one mainly has to consider the correlation between the DAX re-

turn and the lagged return (t-1) of the respective indicator. An example: the return of the 

S&P 500 is similar to the DAX return in February 2004 (2.18% and 2.65%), which would 

suggest a strong positive correlation between the two. However, we are not able to observe 
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this until February 28th. So it is more interesting to analyse the relationship between the 

January return of the S&P 500 and the February return of the DAX. Can the former pre-

dict the latter? 

Since not all the time series had data that went back to July 1988, time horizons shorter 

than 23 years had to be considered in some cases. The sources of the data were 

Datastream, Yahoo Finance, the Statistisches Bundesamt, the CES ifo GmbH and the US 

Bureau of Labor Statistics. All the Correlation coefficients are listed in the following table. 

Table 5-2 Correlation Coefficients between the monthly returns of the potential indicators and the DAX 

(source: own calculations) 

Type Indicator Correlation 
Correlation  
"Lagged" 

Time 
Frame 

Stock Indices S&P 500 0.727 0.121 23 Years 

  S&P 500 Price-Earnings-Ratio 0.515 0.141 23 Years 

  Dow Jones Transportation Avg. 0.577 0.056 23 Years 

  DAX Future 0.954 0.079 15.5 Years 

Economic Data GDP Germany 0.147 0.139 23 Years 

  Unemployment Rate Germany -0.020 0.019 7.5 Years 

  Unemployment Rate USA -0.092 -0.081 23 Years 

  ECB Central Rate 0.019 0.007 23 Years 

  Federal Funds Rate 0.034 0.114 23 Years 

Commodities Oil 0.022 -0.159 23 Years 

Bonds 2 Year German Gov. Bonds 0.230 0.070 22.5 Years 

  10 Year German Gov. Bonds 0.164 -0.003 22.5 Years 

  REXP (German Bond Index) -0.115 0.010 23 Years 

Currencies Euro - Dollar Exchange Rate -0.074 -0.003 23 Years 

IFO Sentiments Business Climate 0.275 0.244 20.5 Years 

  Business Appraisal 0.167 0.186 20.5 Years 

  Business Expectation 0.291 0.232 20.5 Years 
 

The German stock market is deeply interdigitated with the American Stock market 

(Deutsche Börse AG, 2006). Therefore, the S&P 500 receives lots of attention from Ger-

man traders. This is legitimate since the monthly returns of the two markets are strongly 

correlated (0.727). But since the coefficient of the lagged S&P 500 return is comparatively 

low (0.121), the American stock market is a useless indicator for future DAX movements. 

The same conclusion can be drawn for the Price-Earnings-Ratios of US-companies. The 

Dow Jones Transportation Average (DJTA) is an index that consists of the 20 biggest 
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transportation and logistics companies listed in the American stock exchange (Dow Jones 

Averages 1, 2012). It is known for being a decent indicator for future DAX values. The re-

sult of the correlation coefficients is surprising: They are just as poor as from most the oth-

er potential indicators. One could also expect the DAX Future, an index that consists of 

future contracts on the DAX, to have some forecasting power. But the low correlation co-

efficient (0.079) rejects this assumption. 

Economic data usually plays an important role for traders. In a recession, stock prices are 

expected to fall, whereas they normally grow when the industry is booming. However, the 

results of the German Gross Domestic Product (GDP) correlation coefficients suggest that 

there is barely any coherence with the DAX returns. Since the GDP is only observed quar-

terly, its changes within 3 months were compared with the quarterly DAX returns. The co-

efficients of the seasonally adjusted unemployment rates (USA and Germany), the federal 

funds rate and the ECB central rate are all close to zero. This disqualifies them as DAX in-

dicators. The same applies for the time series of the oil price, German government bonds 

and the Euro – Dollar exchange rate. 

GDP data is published only quarterly and with a lag of 6 months. The Ifo Institute for 

Economic Research at the University of Munich focuses on publishing business cycle data 

more frequently and duly. They developed a survey in which they ask German businesses 

three questions about their impression of the economic situation in the country. The busi-

nesses come from three sectors: construction, trade and production (Kunkel, 2003, p. 5). 

The answers to each question are summarised in an index. For the business climate index, 

the survey participants are asked how they judge the current business climate. This index 

has a comparatively high correlation coefficient (0.244) and therefore seems to be able to 

forecast the DAX to a certain extent. The ifo institute also asks the businesses how they 

judge their current operations from a financial point of view (Kunkel, 2003, p. 14). The an-

swers lead to the business appraisal index. Its correlation coefficient is not sufficiently high 

(0.186).  The last question of the survey is “how do you expect your operations to develop 

within the next six months?” (Kunkel, 2003, p. 11) and refers to the business expectation 

index. The relevant coefficient of this index is also set on a high level (0.232). The three ifo 

indices enjoy a good reputation as a GDP indicator and are carefully observed by econo-

mists, financial institutes and politicians (Kunkel, 2003, p. 5). The correlation coefficients 

indicate, that the ifo indices are not only able to forecast the GDP movement, but also the 
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DAX. The time series of the indices between January 1991 and June 2011 are given in the 

appendix. 

What can be concluded about the 17 potential estimators? The overall result is chastening. 

Many correlation coefficients were close to zero, which means that there was no coherence 

between the movements of the DAX and the potential estimator. For some indicators, this 

was not surprising. The oil price and the Euro-Dollar exchange rate, for example, were 

never known for having a significant impact on the German stock exchange. The only de-

cent results observed were the ones from the ifo business climate index and the ifo busi-

ness expectation index. Those two indices will be used as the DAX indicators in a self-

developed scoring model. Since there is still room for a third index in the scoring model, I 

will also test the Dow Jones Transportation Average, even though the correlation coeffi-

cient was very poor. I do so for two reasons. For one, I want to test the validity of my 

methodology. Since the correlation coefficient of the DJTA is lower than the ones from 

the two ifo indices, I expect the DJTA to perform worse in the scoring model. If that is not 

the case, using the correlation coefficients of the monthly returns as the decision criterion 

was maybe a mistake. So the DJTA will function as a representative for all the indicators 

with a low correlation coefficient. Maybe they can function as a DAX indicator after all. 

The second reason for choosing the DJTA is that many investors insist on its forecasting 

quality. It was Charles Dow’s intention to find a indicator for future stock prices when he 

developed the DJTA in 1884 (Dow Jones Averages 2, 2012). Whenever the condition of 

transportation- and logistics companies worsens, it is taken as a forerunner for an econom-

ical downswing (Dow Jones Averages 2, 2012). 

5.3 The Scoring Model 

5.3.1 The Procedure 

Now I will run eight scenarios in order to find out which index or which combination of 

indices performed best as a DAX indicator. The scenarios are 

1. Use only the ifo business climate 

2. Use only the ifo business expectation 

3. Use only the DJTA 

4. Use the DJTA and the ifo business climate 

5. Use the DJTA and the ifo business expectation 
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6. Use the ifo business climate and the ifo business expectation 

7. Use all three indicators (“high score”) 

8. Use all three indicators (“low score”) 

I will develop a scoring model for the time period of January 1991 to June 2011 (20.5 

years). The ifo data for earlier years cannot be considered due to the German reunification 

in October 1990. On the first trading day of each month, a score will be submitted by the 

model. The score refers to the last monthly change of the respective indicator(s). When the 

percentage change was negative, namely the index fell, the score is 0. For each positive per-

centage change of an index, the score rises by 1. In the first three scenarios, the score will 

consequently be either 0 or 1. For scenario 4 to 6, the score can also be 2 and in scenario 7 

and 8, the highest possible score is 3. 

The ifo indices are always published around the 20th day of each month (CES ifo GmbH, 

2012). As a consequence, the data with a one-month time-lag cannot be used on the first 

trading day of the month. The latest data available is the one with two lags. This is a serious 

problem since the ifo indices were chosen because of the high correlation coefficient on 

the first lag. The second lags, on the other hand, have poor coefficients. Surprisingly, the 

coefficients of the third and fourth lag are sufficient again. The correlation coefficients be-

tween the monthly DAX returns and the lagged ifo changes are summarised in the follow-

ing bar diagram. 

 

Figure 5-1 Correlation coefficients of the ifo index changes at different lags and the DAX returns. (source: 

own diagram) 
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The coefficients of the fourth lag look most promising. Therefore, the ifo changes from 

three months ago will be used in order to estimate the DAX returns of the following 

month. The correlation coefficients I then have to consider are: 

Table 5-3 the relevant correlation coefficients (source: own calculations) 

Business Climate Business Expectation DJTA 

0.156 0.183 0.056 

 

All three coefficients are comparatively low. However, the ifo coefficients are still higher 

than the ones from the other potential indicators in section 5.2. The results of the scoring 

model will show whether the correlation of the returns was sufficiently high. Since the co-

efficient of the ifo business expectation is the highest, it is expected to perform best. The 

following time bar illustrates what data will be compared in the model. 

  1.1 20.1 31.1 1.2 20.2 28.2 1.3 20.3 31.3 1.4 20.4 30.4 1.5 20.5 31.5 

Ifo indices   
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DAX                                   

Figure 5-2 The time frame for the scoring model (source: own diagram) 

The first decision of whether to invest into the DAX or not is taken on May 1st 1991. 

Therefore, I consider the movement of the DJTA in April, namely the performance be-

tween April 1st and May 1st. Regarding the ifo indices, the observations that were published 

around  January 20th are compared with the February observations. On June 1st, I can eval-

uate the performance of the DAX and conclude, whether the score of the model gave the 

correct trading signal. The last decision is taken on May 2nd 2011, which leads to a sample 

of 241 observations (20 years and one month). 

For the first three scenarios with only one indicator, I would have bought the DAX when-

ever the score was 1. In the scenarios 4 to 6, two indicators are used, so the DAX was only 

purchased when the score was 2 and sold once the score fell. When all three indicators 

were considered, I either went into the market at a score of 3 (scenario 7) or a score of at 

least 2 (scenario 8). 
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5.3.2 The Results 

The results of the eight scenarios are listed in the following table. 

Table 5-4 Results of the Scoring Model and the Benchmark (source: own calculations) 

 
Annual 
Return 

Number of 
Months invested 

Number of 
Months cash 

Correct 
Signals 

Incorrect 
Signals 

Scenario 1 10.72% 123 118 136 105 

Scenario 2 6.34% 120 121 123 118 

Scenario 3 5.12% 145 96 116 125 

Scenario 4 2.87% 79 162 110 131 

Scenario 5 2.32% 74 167 107 134 

Scenario 6 7.92% 95 146 126 115 

Scenario 7 1.66% 60 181 107 134 

Scenario 8 9.79% 128 113 129 112 

BaH 7.48% 241 0 142 99 

 

The performance of the Benchmark for the active strategies, namely the Buy and Hold 

strategy is included here as well. The scoring model did not give a signal for the BaH strat-

egy, so “Correct Signals” stands for the number of months in which the DAX had a posi-

tive return and “Incorrect Signals” stands for the nuber of months the DAX finished with 

a loss. If only the annual return is considered, scenario 1 (use only the ifo business climate), 

scenario 6 (use the ifo business climate and the ifo business expectation) and scenario 8 

(use all three indicators (“low score”)) were able to beat the benchmark. When using the ifo 

business climate as an indicator, the active strategy outperformed the passive strategy by 

3.24 percentage points. The ifo business expectation index did not perform well as a DAX 

forecast since one was not able to generate any extra returns. As expected, this conclusion 

also applies for the DJTA. In scenario 4 and 5, where the DJTA was combined with one of 

the two ifo indices, the results were very poor (2.87% and 2.32% performance). When us-

ing all three indicatiors, the scenario with the low score outperformed the one with the 

higher score by 8.13 percentage points. 

5.3.3 Interpretation 

The higher the number of months invested in the DAX, the higher the return of the re-

spective scenario. This is due to the fact that 59%, and therefore more than half of the 

monthly retuns, were positive. So the higher the amount of invested months, the higher the 

chances of “picking up” well-performing months. An exception is scenario 3, which is the 
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active strategy using the DJTA as an indicator. In this scenario, it is suggested to invest in 

the DAX 60% of the time. This is the highest value of all scenarios. Nevertheless, the per-

formance is just average. Scenario 7 has the strictest buying signal. Only when all three in-

dicators give a buying signal, the DAX is purchased. The scenario advises to invest only in 

one out of four months. 

The other driver of a high performance is the number of correct transaction signals. When 

only the active strategies are considered, scenario 1 is on top again. But even the rate of 

56% is far from perfect and lower than 59% (rate of positive DAX returns and therefore 

the BaH Benchmark). Scenarios 3, 4, 5 and 7 gave more incorrect than correct transaction 

signals.  

As stated before, I expected scenario 2 to outperform scenario 1 and scenario 3 to perform 

worst. The latter was correct whereas the former did not prove to be true. Therefore it can 

be concluded that the correlation coefficient between the returns of two time series can be 

considered when one analyses the forecasting quality of one time series on another. But the 

results just give an indication and should be interpreted carefully. An additional testing pro-

cedure like the scoring model is necessary to validate the forecasting power of a potential 

indicator. 

5.3.4 Interim Conclusion 

The scoring model has shown that an investor can generate extra returns with an active 

portfolio strategy. In order to do so, he needs to consider the change of the ifo business 

climate index from 10 weeks ago. Even though the index gives the wrong transaction signal 

in 44% of the cases, the investor can generate an extra return of 3.24 percentage points 

compared to the Buy and Hold strategy. From now on, the terms “active portfolio strate-

gy” and “scenario 1” will be used synonymously. In figure 5-3, the procedure of the active 

strategy is presented. The time series of the DAX stands for the passive strategy and the 

red bars show the returns of the active strategy and therefore indicate the buying signals. 

The figure shows strong investment phases between 1996 and 2000 and from 2009 on-

wards. During those times, the DAX was upward sloping. Between 1991 and 1993 and be-

tween 2007 and 2009, the scoring model gave barely any buying signals. In the former time 

period, the DAX stayed comparatively stable, whereas it was downward sloping in the lat-

ter. 
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Figure 5-3 The procedure of the active strategy (source: own diagram) 

 

5.4 Scoring Model Alternations 

A model is only as good as its assumptions. In order to validate the result from the last sec-

tion, I will change some of the assumptions made in the scoring model. For one, I will in-

troduce an alternative investment. Secondly, transaction costs will be implemented. 

5.4.1 Performance with Call Money 

I underlied the assumption that if the capital is not invested in the DAX, it is held cash. 

During those months, the return was therefore zero. An alternative to holding the capital 

cash would be to invest it in call money, which is considered to be a very safe investment. 

The call money rate is subject to change, but losses can never be generated. The average 

rate in June 2011, namely to the end of the investment horizon was 1.5% (Financial Times 

Deutschland, 2011). If this rate is considered for the whole investment period, the return 

of the active strategy could be raised from 10.72% up to 11.46%. A constant call money 

rate of 1.5% is not a realistic scenario though. The rate is deeply knotted to the European 

central rate (Financial Times Deutschland, 2011; Tagesanleihe, 2012). Hence, I underlie 

that an investor was able to invest his capital in the central rate. The time series of the rate 

was made available by Datastream and is presented in figure 5-4: 
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Figure 5-4 The ECB central rate between May 1991 and May 2011 (source: own diagram) 

The rate was was at least 2% until the financial crisis forced the European Central Bank to 

reduce it to 1% in 2008. This drives the active portfolio strategy to an even higher perfor-

mance of 12.91%. So the active strategy is able to outperform the passive strategy by an-

other 219 basis points if the investor prefers call money to cash. 

5.4.2 Performance with Transaction Costs 

As stated in section 2.2.4, an active portfolio strategy is only superior to the Buy and Hold 

strategy when the net performance is sufficiently high. For each transaction, I therefore 

subtracted 0.26% of the stock price off the profit. The passive strategy only needs two 

transactions which lowers the performance by 2.6 basis points. The net performance is 

then 7.46%. The active strategy demanded a total of 100 transactions during the 241 

months which cost 128 basis points performance. The annual net return is 9.44%. Even 

when the costs of an active strategy are taken into account, it is able to outperform its pas-

sive counterpart. 

5.5 The Strategy’s Risk 

The aim of this thesis was to find an investment strategy with a higher return and a lower 

variance than the market portfolio. The higher return was found in section 5.3.2 and vali-

dated in section 5.4. Now the variance has to be evaluated. The benchmark is 1.377% (an-

nual variance of the BaH returns).  
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For the original active strategy, in which cash was the alternative to the DAX investments, 

the variance of the returns can be calculated in two ways. If one considers all 241 months 

and underlies a return of 0 in the cash months, the variance is 0.501% and therefore lower 

than the BaH variance. However, one could stricten the assumptions and only consider the 

returns of the months in which the strategy was invested in the DAX. In that case, the an-

nual variance is 0.932% which is also lower than 1.377%. When the capital is alternatively 

invested in call money, the variance is 0.497% when the rate is constantly 1.5% and 0.491% 

when the rate is flexible and based on the ECB central rate. The introduction of transaction 

costs leads to a variance of the net return of 0.499%.  

The variance of the active strategy is in each case lower than the variance from the passive 

strategy. Does that mean that active portfolio management has to be preferred by risk 

averse investors? If one considers the variance of returns as the only risk factor, the answer 

is yes. However, other aspects need to be considered as well. An active strategy demands 

commitment of the trader. Even if the strategy performs worse than the benchmark in the 

first three or four months, the investor has to adhere to his choice. Active portfolio man-

agement is a long-term investment strategy which can only be successful if the investor 

does not abort it. Therefore, an active investment strategy is only recommendable to inves-

tors with a low level of risk aversion. 

5.6 Overall Results 

The results gathered in the last sections are as follows: 

Table 5-5 The performance of the active- and passive portfolio management strategies (source: own calcula-

tions) 

  
Ann. Return Ann. Variance 

Buy and Hold 
without Transaction costs 7.48% 1.377% 

with Transaction costs 7.46% 1.377% 

Active Management 

cash as alternative 10.72% 0.932% 

call money (1.5%) as alternative 11.46% 0.497% 

call money (centr. rate) as alternative 12.91% 0.491% 

with Transaction costs 9.44% 0.499% 

 

Using the ifo business climate index as an indicator for future DAX returns, I was able to 

show that an active portfolio strategy outperformed its passive counterpart between May 

1991 and June 2011 on the German stock market. My strategy had a higher annual return 
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and a lower variance within the returns than the market portfolio. Based on this result, two 

conclusions can be drawn for the German stock market between 1991 and 2011. For one, 

the CAPM did not hold. Its assumption that there cannot be a portfolio with a higher re-

turn and lower variance than the market portfolio is violated (if the DAX is defined as the 

market portfolio). My portfolio does not lie on the Capital Market Line. The other finding 

is that the market must have been inefficient to a certain extent. The ifo data is publicly re-

leased and the results are analysed in the media. They are therefore available for every mar-

ket participant. Still, the information does not seem to be completely priced in the DAX 

since extra returns can be generated with it. This, and the fact that the data used for the 

forecasts is 10 weeks old, implies that according to Farma (1970), the German stock market 

is not even weakly efficient. 

The only question left to answer is: why can the ifo business climate index function as a 

DAX indicator? Is it a coincidence or is there a rational explanation? Why is the business 

climate performing better as a forecast than the business expectation? One would expect 

the opposite result since latter is supposed to have the forecasting character. Kunkel (2003) 

evaluated the correlation between the changes of the ifo indices and the German GDP 

growth rates. His result regarding the business climate index was surprising: the correlation 

between the changes of the same period was 0.46. The correlation for the ifo data with a 

lag of one quarter (3 months) was 0.62 and therefore bigger. Kunkel came to the conclu-

sion that the business climate index is able to forecast the GDP growth rate for the next 

quarter. The business expectation index, on the other hand, had no forecasting power 

(Kunkel, 2003, p. 11). Kunkel’s results are similar to mine, which is surprising since the 

GDP changes and the DAX retuns only had a correlation of 0.147 (see section 5.2). There-

fore, the similar findings have to be considered a coincidence. 

When the 241 observations are evaluated more closely, the reason for the strong perfor-

mance of the active strategy is found. For the 12 months in which the DAX generated its 

highest losses (between 12% and 23%), the ifo business climate never gave a buying signal. 

This means that the 12 worst performing months were avoided by the active strategy, 

whereas they were picked up by the Buy and Hold strategy. As a result, the average return 

of the active strategy was not dragged down by the outliers and consequently, the variance 

was lower as opposed to the passive strategy. The ifo business climate index gives a warn-

ing signal 3 months before the German stock index loses ground. The other tail of the per-

formance range gives a similar result. From the top six monthly DAX performances (be-
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tween 12% and 18%), five were included in the active strategy. Then, the fact that only 

56% of the trading signals were correct can be disregarded. 
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6 Conclusion 

An investor can generate higher returns on the German stock market if he is using an ac-

tive portfolio management strategy rather than its passive counterpart. This is possible be-

cause the market is not efficient and the DAX, namely the market portfolio, can be outper-

formed in regard to the average annual return and its variance. Therefore, the CAPM does 

not hold for the German stock market. The investor has to use the 10 weeks old changes 

of the ifo business climate index to forecast the DAX movement in the upcoming month. 

Even though this forecasting method only gave the correct trading signal for 56% of the 

months between 1991 and 2011, it outperformed the Buy and Hold strategy by 324 basis 

points. The main reason for this is that the business index was able to warn the investor of 

months in which the DAX lost over 10% of its value. The superiority of the active strategy 

was still valid when transaction costs were taken into account and was even stronger when 

call money was the alternative investment to the DAX rather than cash. The active man-

agement approach can only be successful if the investor has a low level of risk aversion and 

is commited to his strategy. Using the business climate index as a DAX indicator is a long-

term investment strategy. 

It has to be pointed out that the fact that the business climate index has performed well as 

a DAX indicator throughout the past 20 years does not consequently mean that it will do 

so during the next 20 years as well. In case the coherence between the two indices gets to 

the attention of a broad range of traders, the 10 weeks old business climate changes will be 

priced in the DAX from there on. 

The fact that the twelve worst performing months are not included in my active strategy 

also has to do with luck. An example: The fourth worst performing month was September 

2001. Due to the terroristic attacks on the World Trade Center, the German stock index 

lost 18% of its value during that month. An event like that can obviously not be predicted 

by an ifo index. But since the economy was on a downswing in spring 2001, the business 

climate did not give a buying signal for September. Concluding, one can say that the busi-

ness climate index is able to forecast the future economical environment in Germany and 

therefore also the DAX to a certain extent. But once the German stock market is exposed 

to an external shock that is unrelated to economics, the business climate index cannot fore-

cast the DAX. There is no tool in the world that can predict a terrorist attack, a war or a 

natural disaster. 
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Based on my finding, one could generate a more complex scoring model in which the ifo 

business cycle is combined with another DAX indicator. The aim of this model would have 

to be to improve the number of correct trading signals. Since the strength of the ifo index 

is to avoid months with a poor performance, the additional indicator should be one that is 

able to predict strong-performing months. 
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Appendix 

Null Hypothesis: DAX has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=33) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -1.076658  0.7272 

Test critical values: 1% level  -3.431261  

 5% level  -2.861827  

 10% level  -2.566965  
     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(DAX)   

Method: Least Squares   

Date: 04/12/12   Time: 11:55   

Sample (adjusted): 7/04/1988 6/30/2011  

Included observations: 5999 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     DAX(-1) -0.000439 0.000408 -1.076658 0.2817 

C 2.808376 1.838880 1.527221 0.1268 
     
     R-squared 0.000193     Mean dependent var 1.035626 

Adjusted R-squared 0.000027     S.D. dependent var 63.41856 

S.E. of regression 63.41772     Akaike info criterion 11.13770 

Sum squared resid 24118777     Schwarz criterion 11.13993 

Log likelihood -33405.52     Hannan-Quinn criter. 11.13847 

F-statistic 1.159192     Durbin-Watson stat 2.028292 

Prob(F-statistic) 0.281677    
     
     

Ch. 3.2 1) Augmented Dickey-Fuller unit-root test on the DAX time series (July 1988 – June 2011, daily ob-
servations) 

 
Null Hypothesis: DAX has a unit root  

Exogenous: Constant   

Lag length: 0 (Spectral GLS-detrended AR based on SIC, maxlag=33) 

Sample: 7/01/1988 6/30/2011   

Included observations: 6000   
      
           MZa    MZt    MSB    MPT 
      
      Ng-Perron test statistics 0.58181 0.41217 0.70843 35.6778 

Asymptotic critical values*: 1% -13.8000 -2.58000 0.17400 1.78000 

 5% -8.10000 -1.98000 0.23300 3.17000 

 10% -5.70000 -1.62000 0.27500 4.45000 
      
      *Ng-Perron (2001, Table 1)    

      
      
      HAC corrected variance (Spectral GLS-detrended AR)  4022.202 
      
      

Ch. 3.2 2) Ng/Perron unit-root tests on the DAX time series (July 1988 – June 2011, daily observations) 
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Date: 04/12/12   Time: 11:53    

Sample: 7/01/1988 6/30/2011     

Included observations: 6000     
       
       Autocorrelation Partial Correlation  AC   PAC  Q-Stat  Prob 
       
               |*******         |******* 1 0.999 0.999 5992.2 0.000 

        |*******         |      | 2 0.998 0.014 11975. 0.000 

        |*******         |      | 3 0.997 0.021 17949. 0.000 

        |*******         |      | 4 0.997 0.020 23914. 0.000 

        |*******         |      | 5 0.996 -0.022 29870. 0.000 

        |*******         |      | 6 0.995 0.003 35817. 0.000 

        |*******         |      | 7 0.994 0.004 41755. 0.000 

        |*******         |      | 8 0.993 0.005 47684. 0.000 

        |*******         |      | 9 0.992 0.009 53605. 0.000 

        |*******         |      | 10 0.992 0.002 59517. 0.000 

        |*******         |      | 11 0.991 0.000 65421. 0.000 

        |*******         |      | 12 0.990 -0.005 71316. 0.000 

        |*******         |      | 13 0.989 -0.011 77203. 0.000 

        |*******         |      | 14 0.988 0.009 83080. 0.000 

        |*******         |      | 15 0.988 -0.009 88949. 0.000 

        |*******         |      | 16 0.987 -0.011 94809. 0.000 

        |*******         |      | 17 0.986 -0.005 100660 0.000 

        |*******         |      | 18 0.985 -0.003 106501 0.000 

        |*******         |      | 19 0.984 0.018 112334 0.000 

        |*******         |      | 20 0.983 0.003 118158 0.000 

        |*******         |      | 21 0.983 -0.008 123974 0.000 

        |*******         |      | 22 0.982 -0.011 129780 0.000 

        |*******         |      | 23 0.981 0.001 135577 0.000 

        |*******         |      | 24 0.980 0.007 141365 0.000 

        |*******         |      | 25 0.979 -0.003 147145 0.000 

        |*******         |      | 26 0.978 -0.015 152915 0.000 

        |*******         |      | 27 0.978 0.003 158676 0.000 

        |*******         |      | 28 0.977 0.016 164429 0.000 

        |*******         |      | 29 0.976 -0.003 170172 0.000 

        |*******         |      | 30 0.975 -0.038 175906 0.000 

        |*******         |      | 31 0.974 -0.028 181630 0.000 

        |*******         |      | 32 0.973 0.004 187343 0.000 

        |*******         |      | 33 0.972 -0.012 193047 0.000 

        |*******         |      | 34 0.971 0.001 198740 0.000 

        |*******         |      | 35 0.970 0.023 204424 0.000 

        |*******         |      | 36 0.969 0.011 210098 0.000 
       
       

Ch. 3.2 3) Correlogram of the DAX time series (July 1988 – June 2011, daily observations) 
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Dependent Variable: DAX   

Method: Least Squares   

Date: 06/01/12   Time: 10:49   

Sample (adjusted): 7/04/1988 6/30/2011  

Included observations: 5999 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     DAX(-1) 0.999561 0.000408 2450.496 0.0000 

C 2.808376 1.838880 1.527221 0.1268 
     
     R-squared 0.999002     Mean dependent var 4037.627 

Adjusted R-squared 0.999002     S.D. dependent var 2007.604 

S.E. of regression 63.41772     Akaike info criterion 11.13770 

Sum squared resid 24118777     Schwarz criterion 11.13993 

Log likelihood -33405.52     Hannan-Quinn criter. 11.13847 

F-statistic 6004930.     Durbin-Watson stat 2.028292 

Prob(F-statistic) 0.000000    
     
     

Ch. 3.2 4) Regression of the DAX on its lagged values (t-1) and an intercept 

 

 
Dependent Variable: D(DAX)   

Method: Least Squares   

Date: 04/17/12   Time: 15:48   

Sample (adjusted): 7/04/1988 6/30/2011  

Included observations: 5999 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 1.035626 0.818798 1.264812 0.2060 
     
     R-squared 0.000000     Mean dependent var 1.035626 

Adjusted R-squared 0.000000     S.D. dependent var 63.41856 

S.E. of regression 63.41856     Akaike info criterion 11.13756 

Sum squared resid 24123439     Schwarz criterion 11.13867 

Log likelihood -33406.10     Hannan-Quinn criter. 11.13794 

Durbin-Watson stat 2.028791    
     
     

Ch. 3.2 5) Regression of the differenciated DAX values on an intercept 
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Ch. 5.2 1) The IFO indices between January 1991 and June 2011 (January 2005 = 100) 
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