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The prediction of currency exchange rates using

arti�cial neural networks

Oleg V. Kryuchin, Alexander A. Arzamastsev, Klaus G. Troitzsch

Abstract

This paper describes the analysis of a neural network used to predict currency

exchange rates in comparison to technical analysis. The neural network structures

used are a multilayer perceptron and a Volterra network.

Keywords: arti�cial neural networks, currency exchange rates, time series.

1 Introduction

The prediction of �nancial time series is a topical problem of economics because
changing prices of shares and changing currency exchange rates in�uence different
economic parameters. For a long time it has been assumed that �nancial time series
are random but in the 1980s the theory of deterministic chaos appeared. This theory
predicts that there are many hidden conformities in �nancial time series [1].

The theory of deterministic chaos suggests that a �nancial time series is a dynamic
system. There is a group of parameters for such a system which characterizes the system
condition and allows to calculate system values at every point of time from initial values
by some special convention (see eq. 1) [2]. This convention is de�ned by the following
function of system evolution:

x(tm) = Θ(x(tm−1), x(tm−2), . . . , x(tm−L), ~u) (1)

where ~x describes the system state and its immediate past, L is the size of the lag space
(number of previous series values used to calculate the value of the current value), ~u are
control parameters, and Θ is the system evolution function. The state of the currency
exchange rates is characterized by the time series (2).

~x(t) = (x(t0), x(t1), . . . , x(tm)) (2)

where x(ti) is the currency exchange rate at time ti. For simulating the time series
it is necessary to discover the function Θ and the parameter ~u from equation (1).
The �avor of function Θ is unknown so in the simulation this function is replaced by
the approximate function F witch is de�ned for the minimum di�erence between the
empirical exchange rate xm and the forecast exchange rate ym in equation (3).

y(tm) = F (x(tm−c), x(tm−2c), . . . , x(tm−Lc), ~u) (3)
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where c is called the discharging coe�cient which de�nes the length of the forecasting
period. So the target of forecasting currency exchange rates is to detect the parameters
F , L and c by minimizing the value ε.

ε =
∑
m

|x(tm)− y(tm)| (4)

One of the most often used strategies is direction detecting. So at the current time
tm this approach detects the next direction of change and calculates the value at time
tm+c. This calculated value is y(tm+c). Then the di�erence of the values at points tm
and tm+c is compared to swap value sx. The swap value is the radius around point
x(tm) within which all selling or buying operations are unpro�table. If the constraint
|y(tm+c) − x(tm)| > sx holds then an operation is recommendable. If the new value
y(tm+c) is greater then the current value x(tm) then a buying operation is recommended
otherwise a selling operation. So it is necessary to de�ne one of three conditions:

θy =


1, y(tm+c) > x(tm) + sx;
0, |y(tm+c)− x(tm)| ≤ sx;
−1, y(tm+c) < x(tm)− sx;

(5)

To solve this task it is possible to use di�erent methods, for example a technical
analysis or a neural network analysis. The latter analysis is not limited by the character
of the input information, which may be a time series or information about the behavior
of other market factors. For example, arti�cial neural networks (ANN) are actively
used by institutional investors (such as large pension funds etc.) which work with a
large amount of information and where the development one one particular exchange
rate depends on many other currency pair quotations. The di�erence to technical
analysis (based on general recommendations) is the possibility to �nd optimal factors
(for forecasting currency pair quotations) and to use them in forecasting [3, 4].

The aim of this paper is to predict exchange rates between Euro and US dollar using
an arti�cial neural network. To achieve this aim, several tasks have to be solved. These
tasks are

� training an ANN structure which considers at ime series of ¿/$ exchange rates;

� checking the adequacy of the ANN-model based on this structure;

� comparing the forecasting results of a technical analysis and the neural networks
analysis;

� formulating a corollary about the possibility to use ANN for prediction.

2 Time series

Figure 1 shows the time series of currency pair quotations ¿/$, whose values were
determined every 15 minutes during March 15 and 16, 2010 (quotations values were
downloaded from the Forex market using the trade terminal IBC Trader http://

ibcapitalgroup.com/ru/instruments/). It is possible to use di�erent standard meth-
ods for forecasting future values. There are two kinds of time series forecasting methods.
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These assume either stationary time series or unstationary time series. Methods of the
�rst group speculate that the process is stationary with respect to the mean. The most
popular of these methods are models of autoregression and moving average (ARIMA)
[5, 6].

Figure 1: Quotations of currency pair ¿/$ from March 15 to 16, 2010.

3 The technical analysis

If technical analysis is used, then the time series of quotations ~x(t) usually is broken
into intervals. First and last values of each interval are the opening price (xo) and the
closing price (xc), and the highest (xh) and the lowest (xl) prices within each interval
are also de�ned.

The most popular tool of technical analysis is the moving average (MA) which
calculates the mean value of prices in a given time interval. So this tool is a method
of smoothing price factors which are cumulated over several periods. The MA can be
calculated for each serial data array, such as opening and closing prices, maximum and
minimum quotations, the trade size or values of other indicators (for example the MA
itself).

There are several kinds of MA:

� simple MA (equation (6));

� exponential MA (equation (7));

� smoothed MA (equation (8));

x̂i =
1

m

i−m∑
j=i−1

xoj (6)

x̂i = cpx
c
i + x̂i−1(100− cp) (7)

x̂i =
1

m

i−m∑
j=i−1

xcj − x̂i−1 + xci (8)
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Here xoi , x
c
i are opening and closing prices at time ti, m is the length of the smoothing

period, cp is a discounting or depreciation coe�cient.
Another tool used is a stochastic oscillator which builds two series. The �rst series

values are calculated by formula (9) and the second is the MA of the �rst. Often a
third series is added which is the MA of the second. The crossing of smoothed and non-
smoothed means changes the direction of the moment of the quotations. If the smoothed
curve crosses the non-smoothed curve from below this means that the exchange rate is
expected to increase, otherwise it is expected to decrease.

x̃i =
xcli −min(xi, xi−1, . . . , xi−m−1)

max(xi, xi−1, . . . , xi−m−1)−min(xi, xi−1, . . . , xi−m−1)
× 100 (9)

There are di�erent strategies of using the MA and the stochastic oscillator approach.
The best results of forecasting of ¿/$ (Euro and US dollar) exchange rates were

achieved using a stochastic oscillator with periods 5, 3 and 3. Quotation values were
calculated correctly with a probability of 0.65.

4 The neural network formation

ANNs are mathematical instruments which are computer models of biological neural
networks, which can be trained using lognormal observations and can be used with
scarce or noisy information. This instrument is very �exible and this property allows to
consider di�erent lognormal observations using the change of structure and of control
parameters of the model [7].

Training ANNs is reduced to minimizing the inaccuracy function:

ε =
N−1∑
i=L

(xi − yi)2 =
N−1∑
i=L

(xi − F (xi−1, xi−2, . . . , xi−L, ~w))2 (10)

where ~w is a vector of weight coe�cients.
The ANN which simulates exchange rate time series is formulated using the algorithm

de�ned in [8]:

1. The lag space size L is searched. This value de�nes the number of input neurons
in the ANN. Usually this value lies in the band (8; 16) [9].

2. The type of structure of ANN is selected. The numbers of neurons in hidden layers
and the number of hidden layers are de�ned by the con�guration of the structure.

3. The value of c which determines the length of the forecasting period (see eq. 3)
is searched.

4. The optimal number of pattern rows is calculated. This value is de�ned by the
structure size and the number of weights. If there are N quotations then the
number of pattern rows is N − L [10].
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5. For pattern building the quotation values at time points ~t (equation (11)) are
calculated. These values are ~x (equation (12)).

~t = (tc, t2c, t3c, . . . , tNc) (11)

~x = (x0, x1, x2, . . . , xN−1) (12)

6. The input pattern (X) and output pattern (D) are formulated (values of patterns
are formulated in formula (13)).

X =


xN−L−1 xN−L . . . xN−3 xN−2

xN−L−2 xN−L−1 . . . xN−4 xN−3
...

...
. . .

...
...

x1 x2 . . . xL−1 xL
x0 x1 . . . xL−2 xL−1

 , D =


xN−1

xN−2
...
xL+1

xL

 (13)

7. Weight coe�cients are changed using a gradient algorithm of the steepest descent
[11].

There is no unique method of searching for the lag space and for the discharging
coe�cient as each method has advantages and disadvantages. For the ¿/$ exchange
rates used in this paper whose series are shown in Figure 1 the parameter L is set to
100, and c takes as values 15, 30, 60 and 120 minutes (standard periods used in trade
strategies).

5 Multilayer perceptron

A multilayer perceptron (MLP) is a structure in which each neuron in each layer
(except output layer) is connected to all neurons of the next layer. Weight coe�cients
is are calculated by formula (14):

lw =

NL−1∑
i=1

N̂iN̂i−1 (14)

where NL is the number of layers and N̂i is the number of neurons in i-th layer. Figure 2
shows the general multilayer perceptrone structure.

The MLP structure is universal so it can be used for most of all problems.

6 The Volterra Network

The Volterra network is a dynamic network for the nonlinear adaptation of an array
of delayed signals. The vector ~x from equation (2) activates the network at time m.
According to the de�ntion of a Volterra series the output signal y is calculated by
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Figure 2: MLP structure.

formula (15).

y(ι) =
L∑

i1=1

(wi1xι−i1) + (15)

+
L∑

i1=1

(
L∑

i2=1

(wi1,i2xι−i1xι−i2)

)
+ . . . +

+
L∑

i1=1

(
L∑

i2=1

(
L∑

i3=1

. . .
L∑

iK=1

(wi1,i2,...,iKxι−i1xι−i2 . . . xι−iK )

))

where ~x is input vector and weights wi, wi,j, . . ., wi,j,...,k and etc. are called Volterra
kernels and correspond to the reaction of the highest factors. This polynomial degree
K is called the Volterra series degree [11].

The signal with index i mod L is set to i-th neuron. Here values of the output
neurons are calculated by formula (16).

yi,j = xι

(
f

(
L∑
k=0

yi−1,ik

)
+ wi,j,ι

)
, ι = j mod L (16)

where yi,j is the output value of the neuron located at the j-th position of the i-th
layer, xι is ι-th input value and f is the neuron activation function (usually it is a linear
function).

The number of neurons at the i-th layer can be calculated by formula (17) and the
number of weight coe�cients (Volterra kernels) can be calculated by formula (18). It is
recommended to use a Volterra series of degree 3. This degree corresponds to an ANN
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with four layers.

N̂i = LNL−i−1 (17)

lw =

NL−1∑
i=1

N̂i (18)

Figure 3: The Volterra network structure.

7 Testing results

The algorithm of testing consists of several steps:

1. The algorithm starts at time t = t0, and sets the test index to k = 0.

2. The pattern is formed by a convention written in section 4 (by formula (13)).

χk =

{
1, θx = θy;
0, θx 6= θy;

(19)

where

θy =


1, yN+1 > xN + sx;
0, |yN+1 − xN | ≤ sx;
−1, yN+1 < xN − sx;

, θx =


1, xN+1 > xN + sx;
0, |xN+1 − xN | ≤ sx;
−1, xN+1 < xN − sx;

3. Weight coe�cients are trained by a gradient algorithm of steepest descent [11].

9
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4. The input vector (xN−L+1, xN−L+2, . . . , xN) is formed. The ANN calculates the
output output value yN+1.

5. The quotation change ∆yN+1 = yN+1 − xN is calculated and used for calculation
of value χk by formula (19).

6. The time t is changed (t = t+ c) and the test index is incremented (k = k + 1).

7. The algorithm goes to step 2.

These tests estimate the probability of obtaining the correct direction of the quotation
change. For the multilayer perceptron it is 72 % and for a Volterra network it is
76 %. The technical analysis allows to forecast the correct direction of change with
a probability of about 65 %. So the neural network analysis using a Volterra network
is e�cient.

Table 1 shows the values of the su�ciency coe�cient for ANN-models (calculated
by formula (20)) using a multilayer perceptron (βM) and a Volterra network (βV ).

β =
1

IT

IT−1∑
i=0

χi (20)

where IT is the number of experiments.
Figure 4 shows a series of currency pair quotations, both empirical and forecast by

the multilayer perceptron and the Volterra network, respectively.

Table 1: Values of su�ciency of ANN-model.

ANN-model su�ciency

Coe�cient of 15 min. 30 min. 60 min. 120 min.
discharging c
Prediction βM βV βM βV βM βV βM βV
rating L

8 69 73 69 71 67 70 65 65
9 70 73 70 72 69 71 65 67
10 71 73 71 73 71 72 65 69
11 72 75 72 73 69 73 66 69
12 72 76 72 75 70 73 66 70
13 72 75 72 75 70 71 67 72
14 72 75 71 74 70 70 67 73
15 70 75 70 73 70 72 66 72
16 69 74 69 73 70 72 67 70

10
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Figure 4: Empirical exchange rates, exchange rates forecast by the multilayer perceptron
and by the Volterra network.

8 Conclusion

It follows from the experimental results that a Volterra ANN with four layers and
twelve inputs allows to predict the correct direction of the quotation change with a
probability of 76%. So such a structure can be used for forecasting exchange rates.

References

[1] Ïðåäñêàçàíèå ôèíàíñîâûõ âðåìåííûõ ðÿäîâ. // (Financial time series
forecasting) // [Electronic resource]. http://articles.mql4.com/ru/542.

[2] Êóçíåöîâ Ñ.Ï. Äèíàìè÷åñêèé õàîñ. // Ìîñêâà, 1994. � 274 ñ. (Kuznetcov S.P.
Dynamic chaos. // Moscow, 1994. � 274 p.)

[3] Áýñòåíñ Ä.Ý. âàí äåí Áåðã Â.Ì. Âóä Ä. Íåéðîííûå ñåòè è ôèíàíñîâûå ðûíêè:
ïðèíÿòèå ðåøåíèé â òîðãîâûõ îïåðàöèÿõ. // Ìîñêâà: ÒÂÖ. 1997. � 236 ñ.
(Baestaens D.E., Van Den Berg V.M., Wood D. Neural networks and �nancial
markets: solutions in trade operations. // Moscow: TVP. 1997. � 236 p.)

[4] Âîñòðîêíóòîâà. À.È. Ìîäåëè ïðîãíîçèðîâàíèÿ êóðñîâ àêöèé ðîññèéñêèõ íåô-
òÿíûõ êîìïàíèé // Èçâåñèÿ Ñàíêò-Ïåòåðáóðãñêîãî óíèâåðñèòåòà ýêîíîìè-
êè è ôèíàíñîâ. �3), ÑÏá. 2000. � C. 126-144. (Vostroknutova. A.I. Models of
Russian oil companies shares average // News of Saint-Petersburg university of
economic and �nances. �3, Sant-Petersburg. 2000. � P. 126-144.)

[5] Áîêñ Äæ. Àíàëèç âðåìåííûõ ðÿäîâ. Ïðîãíîç è óïðàâëåíèå. // Ìîñêâà: Ìèð.
1974. � 406 ñ. (Box J. Time series analyses. Forecasting and control. // Moscow:
Mir. 1974. � 406 p.)

[6] Peters E.E. Fractal Market Analysis: Applying Chaos Theory to Investment and
Economics. // New York 1994.

11



The prediction of currency exchange rates using arti�cial neural networks. Fachbereich Informatik Nr. 4/2011

[7] Çåíêîâà Í.À. Ìîäåëèðîâàíèå íà îñíîâå àïïàðàòà èñêóññòâåííûõ íåéðîííûõ
ñåòåé êàê ìåòîä èññëåäîâàíèÿ â ïñèõîëîãè÷åñêîé íàóêå. // Âåñòí. Òàìá. óí-
òà. Ñåð. Åñòåñòâ. è òåõí. íàóêè. Òàìáîâ: 2009. Ò. 14, Âûï. 3. � Ñ. 577-591.
(Zenkova, N.À. The simulation based on arti�cial neural networks how discussion
method in psychology science. // Tambov University Review. Series: Natural and
Technical Sciences. Tambov, 2009. Vol. 14, Issue. 3 P. � 577-591.)

[8] Êðþ÷èí Î.Â, Àðçàìàñöåâ À.À. Ïðîãíîçèðîâàíèå êîòèðîâîê âàëþòíûõ ïàð
ïðè ïîìîùè èñêóññòâåííîé íåéðîííîé ñåòè. // Âåñòí. Òàìá. óí-òà. Ñåð.
Åñòåñòâ. è òåõí. íàóêè. Òàìáîâ: 2009. Ò. 14, Âûï. 5. � Ñ. 591-596. (Kryuchin
O.V., Arzamastsev A.A. The forecasting of currency pairs by arti�cial neural
network. // Tambov University Review. Series: Natural and Technical Sciences.
Tambov, 2009. Vol. 14, Issue. 5. � P. 591-596.)

[9] Êîçàäàåâ À.A. Ïðåäâàðèòåëüíàÿ îöåíêà êà÷åñòâà îáó÷àþùåé âûáîðêè äëÿ
èñêóññòâåííûõ íåéðîííûõ ñåòåé â çàäà÷àõ ïðîãíîçèðîâàíèÿ âðåìåííûõ ðÿ-
äîâ. // Âåñòí. Òàìá. óí-òà. Ñåð. Åñòåñòâ. è òåõí. íàóêè. Òàìáîâ: 2008. Ò. 13,
Âûï. 1. � Ñ. 99-100. (Kozadaev A.A. The training pattern tentative inequality for
arti�cial neural networks in tasks of time series forecasting // Tambov University
Review. Series: Natural and Technical Sciences. Tambov: 2008. Vol. 13, Issue. 1
� P. 90-100.)

[10] Êðþ÷èí Î.Â, Êîçàäàåâ À.Ñ. Àðçàìàñöåâ À.À. Ïàðàëåëüíûå àëãîðèòìû îáó-
÷åíèÿ èñêóññòâåííûõ íåéðîííûõ ñåòåé è èõ èñïîëüçîâàíèå äëÿ ïðîãíîçèðî-
âàíèÿ ìàññû âûëîâëåííîé êðåâåòêè â Èíäèéñêîì îêåàíå. // Âåñòí. Òàìá.
óí-òà. Ñåð. Åñòåñòâ. è òåõí. íàóêè. Òàìáîâ: 2010. Ò. 15, Âûï. 5. � Ñ. 185-
190. (Kryuchin O.V., Kozadaev A.S., Arzamastsev A.A. Parallel algorithms
of arti�cial neural networks training and its using for forecasting of shrimp
population numerosity in Indian ocean. // Tambov University Review. Series:
Natural and Technical Sciences. Tambov, 2010. Vol. 15, Issue. 5. � P. 185-190.)

[11] Osowsky S. Sieci neuronowe w ujeciu algorytmicznym // Warszawa. 1996.

12



Bisher erschienen  
 
Arbeitsberichte aus dem Fachbereich Informatik 
(http://www.uni-koblenz-landau.de/koblenz/fb4/publications/Reports/arbeitsberichte) 
 
Oleg V. Kryuchin, Alexander A. Arzamastsev, Klaus G. Troitzsch, The prediction of currency 
exchange rates using artificial neural networks, Arbeitsberichte aus dem Fachbereich 
Informatik 4/2011 
 
Klaus G. Troitzsch, Anna Lantsberg, Requirements for Health Care Related Websites in 
Russia: Results from an Analysis of American, British and German Examples, Arbeitsberichte 
aus dem Fachbereich Informatik 3/2011 
 
Klaus G. Troitzsch, Oleg Kryuchin, Alexander Arzamastsev, A universal simulator based on 
artificial neural networks for computer clusters, Arbeitsberichte aus dem Fachbereich 
Informatik 2/2011 
 
Klaus G. Troitzsch, Natalia Zenkova, Alexander Arzamastsev, Development of a technology 
of designing intelligent information systems for the estimation of social objects, 
Arbeitsberichte aus dem Fachbereich Informatik 1/2011 
 
Kurt Lautenbach, A Petri Net Approach for Propagating Probabilities and Mass Functions, 
Arbeitsberichte aus dem Fachbereich Informatik 13/2010 
 
Claudia Schon, Linkless Normal Form for ALC Concepts, Arbeitsberichte aus dem 
Fachbereich Informatik 12/2010 
 
Alexander Hug, Informatik hautnah erleben, Arbeitsberichte aus dem Fachbereich Informatik 
11/2010 
 
Marc Santos, Harald F.O. von Kortzfleisch, Shared Annotation Model – Ein Datenmodell für 
kollaborative Annotationen, Arbeitsberichte aus dem Fachbereich Informatik 10/2010 
 
Gerd Gröner, Steffen Staab, Categorization and Recognition of Ontology Refactoring Pattern, 
Arbeitsberichte aus dem Fachbereich Informatik 9/2010 
 
Daniel Eißing, Ansgar Scherp, Carsten Saathoff, Integration of Existing Multimedia Metadata 
Formats and Metadata Standards in the M3O, Arbeitsberichte aus dem Fachbereich 
Informatik 8/2010 
 
Stefan Scheglmann, Ansgar Scherp, Steffen Staab, Model-driven Generation of APIs for 
OWL-based Ontologies, Arbeitsberichte aus dem Fachbereich Informatik 7/2010 
 
Daniel Schmeiß, Ansgar Scherp, Steffen Staab, Integrated Mobile Visualization and 
Interaction of Events and POIs, Arbeitsberichte aus dem Fachbereich Informatik 6/2010 
 
Rüdiger Grimm, Daniel Pähler, E-Mail-Forensik – IP-Adressen und ihre Zuordnung zu 
Internet-Teilnehmern und ihren Standorten, Arbeitsberichte aus dem Fachbereich Informatik 
5/2010 
  
Christoph Ringelstein, Steffen Staab, PAPEL: Syntax and Semantics for Provenance-Aware 
Policy Definition, Arbeitsberichte aus dem Fachbereich Informatik 4/2010 
 
Nadine Lindermann, Sylvia Valcárcel, Harald F.O. von Kortzfleisch, Ein Stufenmodell für 
kollaborative offene Innovationsprozesse in Netzwerken kleiner und mittlerer Unternehmen 
mit Web 2.0, Arbeitsberichte aus dem Fachbereich Informatik 3/2010 
 



Maria Wimmer, Dagmar Lück-Schneider, Uwe Brinkhoff, Erich Schweighofer, Siegfried 
Kaiser, Andreas Wieber, Fachtagung Verwaltungsinformatik FTVI Fachtagung 
Rechtsinformatik FTRI 2010, Arbeitsberichte aus dem Fachbereich Informatik 2/2010 
 
Max Braun, Ansgar Scherp, Steffen Staab, Collaborative Creation of Semantic Points of 
Interest as Linked Data on the Mobile Phone, Arbeitsberichte aus dem Fachbereich Informatik 
1/2010 
 
Marc Santos, Einsatz von „Shared In-situ Problem Solving“ Annotationen in kollaborativen 
Lern- und Arbeitsszenarien, Arbeitsberichte aus dem Fachbereich Informatik 20/2009 
 
Carsten Saathoff, Ansgar Scherp, Unlocking the Semantics of Multimedia Presentations in 
the Web with the Multimedia Metadata Ontology, Arbeitsberichte aus dem Fachbereich 
Informatik 19/2009 
 
Christoph Kahle, Mario Schaarschmidt, Harald F.O. von Kortzfleisch, Open Innovation: 
Kundenintegration am Beispiel von IPTV, Arbeitsberichte aus dem Fachbereich Informatik 
18/2009 
 
Dietrich Paulus, Lutz Priese, Peter Decker, Frank Schmitt, Pose-Tracking Forschungsbericht, 
Arbeitsberichte aus dem Fachbereich Informatik 17/2009 
 
Andreas Fuhr, Tassilo Horn, Andreas Winter, Model-Driven Software Migration Extending 
SOMA, Arbeitsberichte aus dem Fachbereich Informatik 16/2009 
 
Eckhard Großmann, Sascha Strauß, Tassilo Horn, Volker Riediger, Abbildung von grUML 
nach XSD soamig, Arbeitsberichte aus dem Fachbereich Informatik 15/2009 
 
Kerstin Falkowski, Jürgen Ebert, The STOR Component System Interim Report, 
Arbeitsberichte aus dem Fachbereicht Informatik 14/2009 
 
Sebastian Magnus, Markus Maron, An Empirical Study to Evaluate the Location of 
Advertisement Panels by Using a Mobile Marketing Tool, Arbeitsberichte aus dem 
Fachbereich Informatik 13/2009 
 
Sebastian Magnus, Markus Maron, Konzept einer Public Key Infrastruktur in iCity, 
Arbeitsberichte aus dem Fachbereich Informatik 12/2009 
 
Sebastian Magnus, Markus Maron, A Public Key Infrastructure in Ambient Information and 
Transaction Systems, Arbeitsberichte aus dem Fachbereich Informatik 11/2009 
 
Ammar Mohammed, Ulrich Furbach, Multi-agent systems: Modeling and Virification using 
Hybrid Automata, Arbeitsberichte aus dem Fachbereich Informatik 10/2009 
 
Andreas Sprotte, Performance Measurement auf der Basis von Kennzahlen aus betrieblichen 
Anwendungssystemen: Entwurf eines kennzahlengestützten Informationssystems für einen 
Logistikdienstleister, Arbeitsberichte aus dem Fachbereich Informatik 9/2009 
 
Gwendolin Garbe, Tobias Hausen, Process Commodities: Entwicklung eines 
Reifegradmodells als Basis für Outsourcingentscheidungen, Arbeitsberichte aus dem 
Fachbereich Informatik 8/2009 
 
Petra Schubert et. al., Open-Source-Software für das Enterprise Resource Planning, 
Arbeitsberichte aus dem Fachbereich Informatik 7/2009 
 
Ammar Mohammed, Frieder Stolzenburg, Using Constraint Logic Programming for Modeling 
and Verifying Hierarchical Hybrid Automata, Arbeitsberichte aus dem Fachbereich Informatik 
6/2009 
 



Tobias Kippert, Anastasia Meletiadou, Rüdiger Grimm, Entwurf eines Common Criteria-
Schutzprofils für Router zur Abwehr von Online-Überwachung, Arbeitsberichte aus dem 
Fachbereich Informatik 5/2009 
 
Hannes Schwarz, Jürgen Ebert, Andreas Winter, Graph-based Traceability – A 
Comprehensive Approach. Arbeitsberichte aus dem Fachbereich Informatik 4/2009 
 
Anastasia Meletiadou, Simone Müller, Rüdiger Grimm, Anforderungsanalyse für Risk-
Management-Informationssysteme (RMIS), Arbeitsberichte aus dem Fachbereich Informatik 
3/2009 
 
Ansgar Scherp, Thomas Franz, Carsten Saathoff, Steffen Staab, A Model of Events based on 
a Foundational Ontology, Arbeitsberichte aus dem Fachbereich Informatik 2/2009 
 
Frank Bohdanovicz, Harald Dickel, Christoph Steigner, Avoidance of Routing Loops, 
Arbeitsberichte aus dem Fachbereich Informatik 1/2009 
 
Stefan Ameling, Stephan Wirth, Dietrich Paulus, Methods for Polyp Detection in Colonoscopy 
Videos: A Review, Arbeitsberichte aus dem Fachbereich Informatik 14/2008 
 
Tassilo Horn, Jürgen Ebert, Ein Referenzschema für die Sprachen der IEC 61131-3, 
Arbeitsberichte aus dem Fachbereich Informatik 13/2008 
 
Thomas Franz, Ansgar Scherp, Steffen Staab, Does a Semantic Web Facilitate Your Daily 
Tasks?, Arbeitsberichte aus dem Fachbereich Informatik 12/2008 
 
Norbert Frick, Künftige Anfordeungen an ERP-Systeme: Deutsche Anbieter im Fokus, 
Arbeitsberichte aus dem Fachbereicht Informatik 11/2008 
 
Jürgen Ebert, Rüdiger Grimm, Alexander Hug, Lehramtsbezogene Bachelor- und 
Masterstudiengänge im Fach Informatik an der Universität Koblenz-Landau, Campus 
Koblenz, Arbeitsberichte aus dem Fachbereich Informatik 10/2008 
 
Mario Schaarschmidt, Harald von Kortzfleisch, Social Networking Platforms as Creativity 
Fostering Systems: Research Model and Exploratory Study, Arbeitsberichte aus dem 
Fachbereich Informatik 9/2008 
 
Bernhard Schueler, Sergej Sizov, Steffen Staab, Querying for Meta Knowledge, 
Arbeitsberichte aus dem Fachbereich Informatik 8/2008 
 
Stefan Stein, Entwicklung einer Architektur für komplexe kontextbezogene Dienste im 
mobilen Umfeld, Arbeitsberichte aus dem Fachbereich Informatik 7/2008 
 
Matthias Bohnen, Lina Brühl, Sebastian Bzdak, RoboCup 2008 Mixed Reality League Team 
Description, Arbeitsberichte aus dem Fachbereich Informatik 6/2008 
 
Bernhard Beckert, Reiner Hähnle, Tests and Proofs: Papers Presented at the Second 
International Conference, TAP 2008, Prato, Italy, April 2008, Arbeitsberichte aus dem 
Fachbereich Informatik 5/2008  
 
Klaas Dellschaft, Steffen Staab, Unterstützung und Dokumentation kollaborativer Entwurfs- 
und Entscheidungsprozesse, Arbeitsberichte aus dem Fachbereich Informatik 4/2008 
 
Rüdiger Grimm: IT-Sicherheitsmodelle, Arbeitsberichte aus dem Fachbereich Informatik 
3/2008 
 
Rüdiger Grimm, Helge Hundacker, Anastasia Meletiadou: Anwendungsbeispiele für 
Kryptographie, Arbeitsberichte aus dem Fachbereich Informatik 2/2008 
 



Markus Maron, Kevin Read, Michael Schulze: CAMPUS NEWS – Artificial Intelligence 
Methods Combined for an Intelligent Information Network, Arbeitsberichte aus dem 
Fachbereich Informatik 1/2008 
 
Lutz Priese,Frank Schmitt, Patrick Sturm, Haojun Wang: BMBF-Verbundprojekt 3D-RETISEG 
Abschlussbericht des Labors Bilderkennen der Universität Koblenz-Landau, Arbeitsberichte 
aus dem Fachbereich Informatik 26/2007 
 
Stephan Philippi, Alexander Pinl: Proceedings 14. Workshop 20.-21. September 2007 
Algorithmen und Werkzeuge für Petrinetze, Arbeitsberichte aus dem Fachbereich Informatik 
25/2007  
 
Ulrich Furbach, Markus Maron, Kevin Read: CAMPUS NEWS – an Intelligent Bluetooth-
based Mobile Information Network, Arbeitsberichte aus dem Fachbereich Informatik 24/2007 
 
Ulrich Furbach, Markus Maron, Kevin Read: CAMPUS NEWS - an Information Network for 
Pervasive Universities, Arbeitsberichte aus dem Fachbereich Informatik 23/2007 
 
Lutz Priese: Finite Automata on Unranked and Unordered DAGs Extented Version, 
Arbeitsberichte aus dem Fachbereich Informatik 22/2007 
 
Mario Schaarschmidt, Harald F.O. von Kortzfleisch: Modularität als alternative Technologie- 
und Innovationsstrategie, Arbeitsberichte aus dem Fachbereich Informatik 21/2007 
 
Kurt Lautenbach, Alexander Pinl: Probability Propagation Nets, Arbeitsberichte aus dem 
Fachbereich Informatik 20/2007 
 
Rüdiger Grimm, Farid Mehr, Anastasia Meletiadou, Daniel Pähler, Ilka Uerz: SOA-Security, 
Arbeitsberichte aus dem Fachbereich Informatik 19/2007 
 
Christoph Wernhard: Tableaux Between Proving, Projection and Compilation, Arbeitsberichte 
aus dem Fachbereich Informatik 18/2007 
 
Ulrich Furbach, Claudia Obermaier: Knowledge Compilation for Description Logics, 
Arbeitsberichte aus dem Fachbereich Informatik 17/2007 

Fernando Silva Parreiras, Steffen Staab, Andreas Winter: TwoUse: Integrating UML Models 
and OWL Ontologies, Arbeitsberichte aus dem Fachbereich Informatik 16/2007 

Rüdiger Grimm, Anastasia Meletiadou: Rollenbasierte Zugriffskontrolle (RBAC) im 
Gesundheitswesen, Arbeitsberichte aud dem Fachbereich Informatik 15/2007 

Ulrich Furbach, Jan Murray, Falk Schmidsberger, Frieder Stolzenburg: Hybrid Multiagent 
Systems with Timed Synchronization-Specification and Model Checking, Arbeitsberichte aus 
dem Fachbereich Informatik 14/2007 

Björn Pelzer, Christoph Wernhard: System Description:“E-KRHyper“, Arbeitsberichte aus dem 
Fachbereich Informatik, 13/2007 

Ulrich Furbach, Peter Baumgartner, Björn Pelzer: Hyper Tableaux with Equality, 
Arbeitsberichte aus dem Fachbereich Informatik, 12/2007 

Ulrich Furbach, Markus Maron, Kevin Read: Location based Informationsystems, 
Arbeitsberichte aus dem Fachbereich Informatik, 11/2007 

Philipp Schaer, Marco Thum: State-of-the-Art: Interaktion in erweiterten Realitäten, 
Arbeitsberichte aus dem Fachbereich Informatik, 10/2007 

Ulrich Furbach, Claudia Obermaier: Applications of Automated Reasoning, Arbeitsberichte 
aus dem Fachbereich Informatik, 9/2007 

Jürgen Ebert, Kerstin Falkowski: A First Proposal for an Overall Structure of an Enhanced 
Reality Framework, Arbeitsberichte aus dem Fachbereich Informatik, 8/2007 



Lutz Priese, Frank Schmitt, Paul Lemke: Automatische See-Through Kalibrierung, 
Arbeitsberichte aus dem Fachbereich Informatik, 7/2007 

Rüdiger Grimm, Robert Krimmer, Nils Meißner, Kai Reinhard, Melanie Volkamer, Marcel 
Weinand, Jörg Helbach: Security Requirements for Non-political Internet Voting, 
Arbeitsberichte aus dem Fachbereich Informatik, 6/2007 

Daniel Bildhauer, Volker Riediger, Hannes Schwarz, Sascha Strauß, „grUML – Eine UML-
basierte Modellierungssprache für T-Graphen“, Arbeitsberichte aus dem Fachbereich 
Informatik, 5/2007 

Richard Arndt, Steffen Staab, Raphaël Troncy, Lynda Hardman: Adding Formal Semantics to 
MPEG-7: Designing a Well Founded Multimedia Ontology for the Web, Arbeitsberichte aus 
dem Fachbereich Informatik, 4/2007 

Simon Schenk, Steffen Staab: Networked RDF Graphs, Arbeitsberichte aus dem Fachbereich 
Informatik, 3/2007 

Rüdiger Grimm, Helge Hundacker, Anastasia Meletiadou: Anwendungsbeispiele für 
Kryptographie, Arbeitsberichte aus dem Fachbereich Informatik, 2/2007 

Anastasia Meletiadou, J. Felix Hampe: Begriffsbestimmung und erwartete Trends im IT-Risk-
Management, Arbeitsberichte aus dem Fachbereich Informatik, 1/2007 

 
„Gelbe Reihe“  
(http://www.uni-koblenz.de/fb4/publikationen/gelbereihe) 
 
Lutz Priese: Some Examples of Semi-rational and Non-semi-rational DAG Languages. 
Extended Version, Fachberichte Informatik 3-2006 

Kurt Lautenbach, Stephan Philippi, and Alexander Pinl: Bayesian Networks and Petri Nets, 
Fachberichte Informatik 2-2006 

Rainer Gimnich and Andreas Winter: Workshop Software-Reengineering und Services, 
Fachberichte Informatik 1-2006  

Kurt Lautenbach and Alexander Pinl: Probability Propagation in Petri Nets, Fachberichte 
Informatik 16-2005  

Rainer Gimnich, Uwe Kaiser, and Andreas Winter: 2. Workshop ''Reengineering Prozesse'' – 
Software Migration, Fachberichte Informatik 15-2005  

Jan Murray, Frieder Stolzenburg, and Toshiaki Arai: Hybrid State Machines with Timed 
Synchronization for Multi-Robot System Specification, Fachberichte Informatik 14-2005  

Reinhold Letz: FTP 2005 – Fifth International Workshop on First-Order Theorem Proving, 
Fachberichte Informatik 13-2005  

Bernhard Beckert: TABLEAUX 2005 – Position Papers and Tutorial Descriptions, 
Fachberichte Informatik 12-2005  

Dietrich Paulus and Detlev Droege: Mixed-reality as a challenge to image understanding and 
artificial intelligence, Fachberichte Informatik 11-2005 

Jürgen Sauer: 19. Workshop Planen, Scheduling und Konfigurieren / Entwerfen, Fachberichte 
Informatik 10-2005  

Pascal Hitzler, Carsten Lutz, and Gerd Stumme: Foundational Aspects of Ontologies, 
Fachberichte Informatik 9-2005  

Joachim Baumeister and Dietmar Seipel: Knowledge Engineering and Software Engineering, 
Fachberichte Informatik 8-2005  

Benno Stein and Sven Meier zu Eißen: Proceedings of the Second International Workshop on 
Text-Based Information Retrieval, Fachberichte Informatik 7-2005   

Andreas Winter and Jürgen Ebert: Metamodel-driven Service Interoperability, Fachberichte 
Informatik 6-2005  

http://www.uni-koblenz.de/%7Eag-pn/html/mitarbeiter/mitarbeiter.html
http://www.uni-koblenz.de/%7Eag-pn/html/mitarbeiter/apinl.html
http://www.uni-koblenz.de/%7Ewinter/
http://www.uni-koblenz.de/%7Emurray/
http://fstolzenburg.hs-harz.de/
http://www.uni-koblenz.de/%7Ebeckert/
http://www.uni-koblenz.de/FB4/Institutes/ICV/AGPaulus/Members/paulus
http://www.uni-koblenz.de/%7Edroege/
http://www.uni-koblenz.de/%7Ewinter/
http://www.uni-koblenz.de/%7Eebert/


Joschka Boedecker, Norbert Michael Mayer, Masaki Ogino, Rodrigo da Silva Guerra, 
Masaaki Kikuchi, and Minoru Asada: Getting closer: How Simulation and Humanoid League 
can benefit from each other, Fachberichte Informatik 5-2005  

Torsten Gipp and Jürgen Ebert: Web Engineering does profit from a Functional Approach, 
Fachberichte Informatik 4-2005  

Oliver Obst, Anita Maas, and Joschka Boedecker: HTN Planning for Flexible Coordination Of 
Multiagent Team Behavior, Fachberichte Informatik 3-2005   

Andreas von Hessling, Thomas Kleemann, and Alex Sinner: Semantic User Profiles and their 
Applications in a Mobile Environment, Fachberichte Informatik 2-2005  

Heni Ben Amor and Achim Rettinger: Intelligent Exploration for Genetic Algorithms –  
 Using Self-Organizing Maps in Evolutionary Computation, Fachberichte Informatik 1-2005  

 

http://www.uni-koblenz.de/%7Ejboedeck/
http://www.er.ams.eng.osaka-u.ac.jp/user/asada/asada.html
http://www.uni-koblenz.de/%7Etgi/
http://www.uni-koblenz.de/%7Eebert/
http://www.uni-koblenz.de/%7Efruit/
http://www.uni-koblenz.de/%7Emaas/
http://www.uni-koblenz.de/%7Ejboedeck/
http://www.cc.gatech.edu/grads/a/avh/
http://www.uni-koblenz.de/%7Etomkl/
http://www.uni-koblenz.de/%7Esinner/
http://www.uni-koblenz.de/%7Eamor/
http://www.uni-koblenz.de/%7Eachim/

	plakatform_iwvi
	Impressum
	article_currency_pair_quotations
	Bisher erschienen
	Bisher erschienen 




