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1. Introduction and problem description

In literature, a lot of scientists describe how to use annual report data to predict
whether a certain company is going to become bankrupt (Dimitras, Zanakis
und Zopounidis 1996, 487-513). The reasons why this topic attracts such a
high degree of scientific attention is rather obvious: The stability of the finan-
cial system depends on the ability of banks and other financial service provid-
ers to assess whether a certain firm will be able repay a loan or not. Further-
more, banks need this information to be able to calculate an adequate probabil-
ity of default to identify a minimum interest rate for a concrete loan (Moro und
Schafer 2004).

Nevertheless, it is not only relevant to anticipate this worst case of bank-
ruptcy, but also whether a regarded small firm will grow extraordinary in the
next year and maybe even become a big company in the medium term. This is
crucial information for private investors and fund managers who need to decide
whether they should invest in a certain firm. Companies like Apple and Ama-
zon have shown in the past that people who recognized the potential of such
companies and bought their shares have earned a lot of money.

The prediction models, which are described in this paper, can also be used
by politicians to identify companies which are eligible for funding. Because
growing companies oftentimes hire many employees, it might be meaningful to
facilitate their development process by selective subsidies to reduce unem-
ployment. Furthermore, it is possible to question the prediction results of a fi-
nancial analyst if he came to a different conclusion than a model.

Since annual reports are often publically available for free, it is reasonable
to take advantage of them for such a prediction (Grafer 1988, 52). Additional-
ly, various information providers maintain huge databases with annual reports.
A big data approach promises to further improve accuracy of predictions
(Rauscher und Rockel 2001, 5). This paper introduces methods, which enable
to generate knowledge out of these huge data sources to identify extraordinary
lucrative firms.

To generate these prediction models, a data mining approach is used which
is based on the approved CRISP-DM proceeding model for data mining pro-
cesses. CRISP-DM ensures comparability and the consideration of best prac-
tices (Chapman, et al. 2000, 1-2). The prediction models are based on classifi-

cation trees and forests because they have some very substantial advantages
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over other methods like neural networks, which are frequently used in litera-
ture. For instance, the underlying algorithms of the used model do not require a
certain distributional assumption, accept both quantitative and qualitative in-
puts, and are not sensitive with respect to outliers. But the two most important
advantages are that a tree can be easily interpreted by users which is important
for the previously described stakeholders because it is not easy to trust the re-
sults of a model which one does not understand (Lébbe 2001, 199). This is why
a lack of understanding might impede the practical implementation of such a
model. Besides that, the used algorithms can handle missing data which occur
very often in the available dataset. In other analysis, these data entries would
have been removed even if only one value is missing. This reduces the often al-
ready relatively small amount of available data and can reduce the model’s ac-
curacy (Neeb 2011, 67, Franken 2007, 5). This is not the case for the applied

methods.

1.1 Intention of this study

The intention of this paper is to determine whether a stakeholder can use a
classification tree or classification forest at the beginning of one year to identi-
fy German firms which will grow exceptionally in this year using annual re-
ports’ key figures from previous years. As a first step, key figures from the
years 2007, 2008 and 2009 are used to generate different trees and forests
which can predict whether a company grows outstandingly in 2010 or not.
These models require the lucrativeness information from 2010 to be generated.
To evaluate how well these unchanged models would work for the mentioned
stakeholder at the beginning of the year 2011, they are also applied to data
from 2008, 2009 and 2010 as a second step. This means that this time, the
models are applied to more recent data to anticipate whether the regarded firms
will grow intensively in 2011. Data from 2011 is only used to check the predic-
tions’ correctness and not to generate models. The best identified models are
also compared and analysed.

These four particular years have been chosen because the available dataset
“Amadeus” only contains a relatively small amount of more recent data. It is
probably not necessary to regard more than three years for the generation of
these models because it is shown in literature that this data is not able to no-

ticeably improve prediction (Pytlik 1994, 94).
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