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Abstract 

Using linear regression and an Arima model, it will be shown that not only companies' data 

and economic recovery are important pillars of the DAX30 growth from 2009 onwards. The 

money policy decisions of the ECB, represented by deposit facility and fixed rate tenders 

interest rates as well as quantitative easing decisions, are integrated in the model and bear 

significant influence upon the DAX30 growth, too. In fact it will be discovered that these 

money policy decisions are the dominating determinants in this timeframe.  
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Introduction 

When observing financial news from early 2009 regarding stock markets – and in particular 

the German DAX30 –, the stock markets' recovery was eyed critically by almost every 

analyst. The market environment was fragile and the financial crisis shifted to a fiscal crisis. 

The financial crisis had caused a huge crash of world wide stock prices, distrust amongst 

banks and between financial institutions and clients was prevailing as not few had to be bailed 

out by the state, the tax payers and retail investors. This caused the DAX30 to crash as low as 

3,800 points in May 2009. Fearing a further collapse of the economy, the FED and ECB then 

decided to lower interest rates to a minimum to stimulate the economy and prevent credit 

shortage.  

At first glance, the mission succeeded and the world's economy was recovering. The DAX30, 

however, was not only beginning to climb at an alarmingly fast pace, but by May 2013 it had 

even managed to excel its former high of 8,000 points of January 2008. This miraculous 

growth could not be thoroughly explained. Still, analysts assume the historical low interest 

rates of the ECB and FED forced the institutional investors to divert their investments into 

stocks – a consequence of absence of substitute investments. Unfortunately, no research 

papers approaching this thesis could be revealed. Contrary to Mittnik et al. (2013), who put 

their focus on newsflashes and macro economic announcements, the intent is to concentrate 

on macro economic determinants. Opposed to Rathjen (2010) who tried to specify ten 

determinants, which explain DAX growth permanently, it is aimed to pinpoint the 

determinants bearing influence ex post. To fill this gap, our paper aims to research the 

influence of multiple variables on DAX30 growth beginning in 2009, using econometric 

analyses. 

First, the peculiarities of the DAX30 will be outlined for a better understanding. Next, the 

research question, the construction of the variables and statistic equation will be illustrated. 

To check the research question, multiple variables representing companies' data, sentimental 

estimates, inflation, exchange rates and money policy are created. To prevent congestions, 

data representing companies' performance was combined and weighted, whereas other data 

representing money policy was transformed into dummy variables. This serves to construct a 

statistic equation with DAX30 as dependent variable. Following, the linear regression and 

Arima model are conducted and analysed. The conclusion summarises the findings and puts 

them into perspective.  
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DAX30 

The DAX30 (Deutscher Aktienindex) is the most important stock index of the German 

economy next to the MDAX and TecDax.  It reflects the growth of Germany's 30 biggest and 

top-selling companies referred to as market capitalisation (Rudolph, Janßen 1992). The shares 

are traded at the Frankfurt Stock Exchange. Prices are taken from the electronic Xetra trading 

system.  

Stock indices are benchmarks illustrating the chart-development of the total market at a 

glance. Otherwise, concerning the overabundance of single item information, the report of a 

whole market proves difficult. To fulfil this task, DAX30 has to map the changes of a 

constant portfolio. Therefore, it is necessary to implement a weighting within the companies, 

which compose the DAX30. 

Accordingly, the weight of a single index title of DAX30 is defined by its market 

capitalisation. The market capitalisation is the product of the companies’ free float stocks, i.e. 

the tradable stocks which are not held by major shareholders – major shareholder hold more 

than 5% of a company's stocks – and its stock prices.  

This means that hypothetically the weighting changes on every trading day. The Deutsche 

Börse, however, changes the weighting quarterly (Deutsche Börse 2009). These changes are 

but minimal and were not implemented in the setup.  

Payments of dividends are taken into account by using the DAX30 performance index, where 

influences of dividend pay-outs have no influence on the price. Furthermore, DAX30 

companies have to fulfil a minimum of free float stocks; this leads to substitution of stocks 

when they do not uphold these criteria or drop behind other stocks in terms of market 

capitalisation (Deutsche Börse 2009). This was also considered when implementing corporate 

data. 

Since 2009 the DAX30 has experienced a sharp upward trend. From 4,856.85 on 02.01.2009 

until the all-time high 12,390.75 on 10.04.2015 the index gained 7,533.9 points, signifying a 

growth of 155.12%. This is a remarkable hike, for which academics lack fundamental 

explanation. The Euro-Stoxx-50 on the other hand, the stock index of European blue chips, 

started with 2,469.27 and grew to 3,836.28 at its maximum in the same time period. The 

outcome of this is an increase of 55.36%. This means that the DAX30 outperformed the Euro-

Stoxx-50 to the factor 2.8, making it an index worth of studies.  
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Research Question 

This paper revolves around the question of what caused this immense growth of the DAX30 

since 2009. 

It will be reviewed if the growth of the Dax30 is mainly induced by the low interest rate 

policy and quantitative easing decisions of the European Central Bank put in place after the 

financial crisis to stabilise the economy and fight credit shortage (Bernanke, Kenneth 2005). 

Since the credit volume for non-banks did not significantly increase in the timeframe of 2009 

to 2015, it is assumed that a lot of the money, “injected” by the ECB went into the stock 

markets, especially the DAX30. This is supported by the fact that 63% of the DAX are 

handled by institutional investors (Deutscher Investor Relations Verband & Ipreo 2014).  

The data was collected via Thomson Reuters' Worldscope and Datastream.  

For the DAX30 values, the DAX30 performance index was used. The exchange rate from 

EUR/USD was used to check for outside investments and European sentimental struggle. 

Earnings per share of the corresponding DAX30 companies were used for company data to 

check the influence of fundamental data, i.e. financial statements. The German inflation was 

used to correct for monetary value, as stocks empirically have an elevated growth when 

inflation is high, serving as a safe haven. 

The Ifo Geschäftsklima index was used to capture the entrepreneurial sentiment in Germany.  

Furthermore, the authors drew upon the ECB’s deposit facility and fixed rate tenders interest 

rates in combination with the decision of quantitative easing to capture money policies' effects 

on the DAX30.  

In this context, quantitative easing is the ECB's decision of January 2015 to buy bonds with a 

volume of 1,100 billion euros to avoid deflation, which leads to an increase in money supply. 

Monthly data was utilised throughout the setup. Data only existing quarterly was therefore 

converted to monthly data. 

A linear regression and an Arima model using multiple variables which reflect ECB 

decisions, general economical factors and DAX30 companies' data were implemented. 

Our sample size of 80 observations ensures a solid regression and is above the minimum 

requirements for an Arima model (Asteriou, Hall 2011).  

The linear regression is conducted to put emphasis on the direction and influence of the 

variables used. In unison the Arima model is carried out to correct for trends and lags in the 

setup to complement the linear regression. 

Special focus is put upon ECB decisions, which forced institutional investors to invest in 

stock markets, i.e. negative interest rates and quantitative easing. 
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Variables 

The setup consists of the following variables: 

DAX30 is the dependent variable of the setup. EPSMeta is the variable, serving to reflect the 

companies' development as fundamental factor of DAX30 growth. It is constructed out of 

quarterly earnings per share of all DAX30 companies. DAX30 companies which were later on 

substituted by others, were also included by replacing the data of the subsequent company in 

the designated timeframe. The formula to convert it to monthly, weighted data is 

 
This serves to construct a variable, which corrects for the companies influence on the DAX30 

as well as having monthly data to prevent distortions. 

The variable EURUSD consists of monthly data of the exchange rate EUR/USD. It serves to 

look out for outside influence, i.e. investments from outside of the European Union due to a 

better exchange rate and sentimental pressure, i.e. questionable political decisions that lead to 

a declining exchange rate in the European Union. 

Inflation is the variable checking for inflation. It consists of monthly data of Germany's 

inflation and serves to correct for monetary value. 

Ifo is the variable checking for the economies’ own perception of the economical 

surroundings. It consists of the monthly Ifo Geschäftsklima index data and captures 

sentimental features as well as future expectations. 

The QEdummy variable is a dummy variable controlling for the ECB's decision on 

quantitative easing, which serves as a sentimental indicator for money policy decisions as 

well as a variable for an increase in money supply. 

The next variables are all dummy variables assessing for the influence of the combined mean 

interest rate of the deposit facility and fixed rate tenders interest rates set by the ECB. 

The system of dummy variables was deployed to avoid conflict with negative interest rates or 

an interest rate of zero when using a regression. The mean interest rates were partitioned in 

five segments, ranging from very low interest rates (-0.0.75%) to very high interest rates (up 

to 1.5%). 

Segmenting each interest rate individually was neglected to avoid measuring errors by having 

too many dummy variables for the relative timeframe. This has led to the following dummy 

variables: 
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IR_VL for interest rates of -0.075% 

IR_L for interest rates ranging from 0.025% to 0.25% 

IR_M for interest rates ranging from 0.375% to 0.75% 

IR_H for interest rates ranging from 0.875% to 1% 

IR_VH for interest rates ranging from 1.125% to 1.5% 

 

This results in the following formula: 

 
 

Statistic modulation and Results 

A linear regression was run, drawing upon the formula above. Heteroscedasticity was 

determined and robustness was checked (Angrist, Pischke 2008). This yielded the following 

results: 

 
Table 1: linear regression, variables highlighted are significant 

 

The explaining variables are sorted by their purpose: EPSMeta, EURUSD, Inflation and Ifo 

serve to observe fundamental and sentimental influence, i.e. factors for DAX30 growth.  

The QE-dummy and the ECB interest rate dummies control money policy's influence on the 

DAX30.  
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The output is promising, as R-square has a value of 0.9180, which indicates a well data-fitted 

statistic model (Angrist, Pischke 2008). The p-values for EPSMeta, Ifo, QEdummy, IR_VL 

and IR_L show that the variables are highly significant. The p-value of EURUSD shows that 

the variable is significant. 

The results reveal that companies' financial data reflected by EPSMeta is important with a 

highly significant p-value and a positive estimated coefficient of 3,010.099. 

The exchange rate EUR/USD proves significant, reflecting that fundamental as well as 

sentimental assumptions concerning the exchange rate play a huge role in investments 

(Rathjen 2000). Having a positive estimated coefficient of 1,940.284, it holds significant 

influence over the DAX30, being the fourth highest coefficient.  

The inflation fails to exercise significant influence, as it has a p-value of 0.485. This can be 

derived from the fact that the rate of inflation did not alter prominently in the timeframe. 

The Ifo Geschäftsklima index as a sentimental indicator for business environment is highly 

significant; yet, it exerts only a minor influence due to its positive coefficient of 22.66141. 

ECB's decision to enact quantitative easing in January 2015, represented by the QEdummy is 

highly significant with a positive coefficient of 1,297.105. 

ECB's deposit facility and fixed rate tenders interest rates, reflected by the segmented interest 

rate dummies, are highly significant for combined interest rates ranging from -0.075% to 

0.25%. This is equivalent to deposit facility interest rates of -0.2% to 0% and fixed rate 

tenders interest rates of 0.05% to 0.5%. 

With IR_VL having a positive coefficient of 3,437.722 and IR_L having a positive coefficient 

of 2,330.433, it can be concluded that ECB's low interest rates have considerate influence on 

DAX30 growth in general. Lower interest rates impact the DAX30 growth, cancelling out 

other investment options, i.e. ECB's deposit facility and government bonds. By crossing the 

psychological border of negative interest rates represented by the IR_VL dummy, this effect 

was amplified and can explain the differences in coefficients to some extent. 

Higher combined interest rates cease to be significant, especially emphasising the fact, that 

only low interest rates influence the DAX30 in our time frame. Taking this into account, there 

seems to be an important threshold for deposit facility and fixed rate tenders interest rates 

which, when undercut, lead to significant impact.  

 

In order to recheck these findings under trend-corrected and autocorrelation-corrected 

circumstances, an Arima model is created. In the process, the Arima specifications have to be 

deducted via statistical tests (Asteriou, Hall 2011).  
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To set the DAX30 stationary, a first degree differencing is conducted and checked by the 

augmented Dickey-Fuller test, which approved of stationarity with a p-value for Z(t) of zero.  

Following, the degree of the moving average is decided, using an autocorrelation graphic of 

the DAX30; this leads to a moving average value of five since the first five observations are 

out of the confidence bands. 

Last, partial autocorrelation is checked to decide for an auto-regression value: this yields a 

value of zero for auto-regression as most of the observations are within the confidence bands. 

Due to the high number of dummy variables, the differencing was conducted manually to all 

non-dummy variables. This results in an Arima (p=0;d=0;q=5) model with manual 

differencing as seen in the table below.  

 
Table 2: Arima(0,1,5) model with manual differencing. 

 

When correcting for trends and autocorrelation, the p-values, apart from EURUSD and 

QEdummy fail showing significant values as in the regression. This is a side effect of 

differencing, which has its origin in the different frequencies and variances of the used 

variables. Thus, it leads to further distortions. Since the EPSMeta variable, for example, was 

generated out of quarterly data, which was segmented into monthly data, the differenced 
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variable often holds a value of zero. This prevents affiliation on DAX30 growth. The effect of 

differencing becomes easily visible when compared to the differenced DAX30. 

 
table 3: First differencing of EPSMeta on the left and first differencing of DAX30 on the right. 

It can be seen that the D.EPSMeta is equal to zero frequently, whereas the D.Dax30 oscillates 

around zero.  

 

The Arima model supports the findings of the linear regression, as no opposite results are 

present. When corrected for trend and lags, the results in their tendency approve the results of 

the linear regression, although only the p-values of QEdummy and EURUSD show 

significance. 

The coefficients of dummies representing higher interest rates are negative, whereas dummies 

representing lower interest rates carry a positive coefficient. This corresponds with the linear 

regression, where the same findings are derived. 

The dummy representing quantitative easing, as in the linear regression, holds a positive 

coefficient and is highly significant. 

The high coefficient of EURUSD, representing the exchange rate has its origin in the 

differencing. It has a higher frequency and variance, leading to oscillation around zero 

without having values of zero contrary to the other variables. Therefore, the EURUSD 

variable is accounted for relatively more influence, i.e. it is distorted upwards.  

 

Conclusion 

It was doubted that real economic causes were the single reason for a DAX30 growth of 

155.12%, outperforming the Euro-Stoxx-50 with a factor of 2.8. It is verified that ECB's 

money policy, passed to stimulate the economy, fulfilled this task, leading to an increase in 

companies' earnings, which again lead to DAX30 growth. This is indicated by the highly 

significant coefficient of the EPSMeta variable, representing companies' financial data. 
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The Ifo Geschaeftsklima index seems to only hold minor influence on DAX30 growth due to 

its small coefficient, which can be explained by money policy supressing other valid 

economic indicators. A declining EUR/USD exchange rate due to fiscal crises in the 

European union attracted foreign investors in need of long-term investments. The EURUSD 

variable displays this noticeably. Moreover this conclusion is supported by the share 

distribution of the DAX30: Over the last years, foreign investments increased up to 57.1% 

(Deutsche Bundesbank 2014). 

That inflation fails to show significant values is not surprising because inflation rates were 

stagnant or sinking in the given timeframe. In addition, no thresholds like the ECB's aim or 

the zero-line were exceeded. ECB's high interest rates also fail to show significant values, but 

the negative coefficient supports the idea of a negative correlation between DAX30 growth 

and interest rates. The coefficients representing quantitative easing and low interest rates 

however, show that the ECB's money policy stimulated investments in stocks, as substitute 

investments were scarce due to low interest rates. The outperformance of the DAX30 to the 

factor 2.8 of the Euro-Stoxx 50 index can partly be explained by a lack of trust after the 

financial crisis. The DAX30 profited from this by being undervalued in 2009 and by German 

companies having the reputation of stability, which was favoured after the huge crash in 2008 

(Deutscher Investor Relations Verband & Ipreo 2014).  

When comparing the companies' data (coeff.= 3010.99) and the combined quantitative easing 

(coeff.=1297.105) and very low interest rate (coeff.= 3437.722) coefficients, the difference of 

1724.7 supports the preceding assumptions that low interest rates and an increase of the 

monetary base by quantitative easing are more influential than company data concerning 

DAX30 growth. These findings of the regression are supported by the Arima model when 

correcting for trends and lags. 
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Appendix 

Arima Tests: 
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