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DRAFT 

MEMORANDUM OF UNDERSTANDING 
For the implementation of a European Concerted Research Action 

designated as 
 
 

Combining Soft Computing Techniques and Statistical Methods to Improve 

Data Analysis Solutions 
 
 
 
The signatories to this “Memorandum of Understanding”, declaring their common intention to 
participate in the concerted Action referred to above and described in the “technical Annex to the 
Memorandum”, have reached the following understanding: 
 
1. The Action will be carried out in accordance with the provisions of document COST 299/06 
“Rules and Procedures for Implementing COST Actions”, or in any new document amending or 
replacing it, the contents of which the Signatories are fully aware of. 
 
2. The main objective of the Action is to strengthen the dialogue between the statistics and soft 
computing research communities in order to cross-pollinate both fields and generate mutual 
improvement activities. 
 
3. The economic dimension of the activities carried out under the Action has been estimated, on the 
basis of information available during the planning of the Action, at Euro 14 million in 2007 prices. 
 
4. The Memorandum of Understanding will take effect on being signed by at least five Signatories. 
 
5. The Memorandum of Understanding will remain in force for a period of 4 years, calculated from 
the date of the first meeting of the Management Committee, unless the duration of the Action is 
modified according to the provisions of Chapter V of the document referred to in Point 1 above. 
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Part I - Draft Technical Annex 
 
 
A. ABSTRACT 
 

The main objective of this COST action is to strengthen the dialogue between the statistics 
and soft computing research communities in order to cross-pollinate both fields and generate mutual 
improvement activities. Soft computing, as an engineering science, and statistics, as a branch of 
mathematics, emphasize different aspects of data analysis. Soft computing focuses on obtaining 
working solutions quickly, accepting approximations and unconventional approaches. Its strength 
lies in its flexibility to create models that suit the needs arising in applications (context of discovery, 
model generation). In addition, it emphasizes the need for intuitive and interpretable models, which 
are tolerant to imprecision and uncertainty. Statistics is more rigorous and focuses on establishing 
objective conclusions based on experimental data by analysing the possible situations and their 
(relative) likelihood (context of justification, model validation). It emphasizes the need for 
mathematical methods and tools to assess solutions and guarantee performance. Bringing the two 
fields closer together will enhance the robustness and generalisability of data analysis methods, 
while preserving the flexibility to solve real-world problems efficiently and intuitively. 
 

Keywords: data analysis, soft computing, statistics, model generation, model validation 
 
 
B. BACKGROUND 
 
B.1 General background 

 

Soft computing is a discipline that deals with the design of hybrid intelligent systems which, 
in contrast to classical hard computing techniques, are tolerant to imprecision, uncertainty, partial 
truth, and approximation. Consequently tractable, intuitive, more robust, and lower cost solutions to 
real-world problems can be achieved. The main constituents of soft computing are fuzzy logic, 
neural networks, evolutionary computation, and probabilistic reasoning. Hence it is highly 
interdisciplinary, but not just a melange of different computational techniques; it is a partnership in 
which each technique contributes with a distinct and complementary methodology. Soft computing 
techniques have been successfully applied in many areas ranging from telecommunications, 
consumer electronics, and manufacturing systems to biology, agriculture, and social sciences. 
 

As an engineering science, soft computing is very open to new and unconventional 
approaches that have theoretical characteristics which are not fully known. Its primary objective is 
to obtain working solutions for practical problems quickly, while proving theoretical properties is a 
secondary issue. Although this attitude produces the flexibility and swiftness needed in applications, 
it has also created the situation that many soft computing methods lack sound mathematical 
foundations. Its models are rarely checked rigorously with respect to their performance and 
robustness or monitored statistically. The underlying assumptions are rarely made explicit, thus 
impeding a reliable transfer to new applications. 

 
Statistics, on the other hand, tries to establish objective conclusions based on experimental 

results. Performance is guaranteed by analysing the behaviour under all possible situations. Its 
methods have a sound mathematical basis. Robustness and generalisability are key issues. However, 
this creates the tendency to focus on models, whose mathematical properties are easy to analyse, 
thus constraining the eligible models and perhaps ruling out the most suitable or most promising 
one for a specific application. In addition, the strong mathematical orientation often leads to models 
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that are difficult to understand and to apply for a non-mathematician, thus hindering plausibility 
checks by domain experts. Learning from the usually more intuitive and human-oriented way in 
which soft computing incorporates prior knowledge, treats uncertain or incomplete information, and 
handles changing environments can help to improve the use of complex statistical methods by 
practitioners. 
 
 
B.2 Current state of knowledge 

 
The existing interaction between statisticians and soft computing researchers is very limited. 

In recent years it has mainly been focused on (simple) descriptive and exploratory statistics, which 
have even been used in parallel with soft computing techniques rather than in a true combination. 
Mathematical and inductive statistics have only scarcely been applied together with soft computing 
techniques, especially in applications. 

 
A notable exception are support vector machines, which resulted from merging statistical 

learning theory with neural networks, thus giving rise to what has also become known as Vapnik-
Chervonenkis theory. The general idea taken from neural networks is that the hidden layer(s) in a 
multilayer perceptron or radial basis function network can be seen as computing a transformation of 
the given data into a space, in which the addressed supervised learning problem (classification or 
regression) is easier to solve. In particular, the learning task can be restricted to linear classification 
(by separating hyperplanes) and to linear regression (provided the “right” transformation is carried 
out) in this space. The core ingredient taken from statistics is empirical risk minimisation, by which 
one tries to minimise the expected loss (with respect to a given loss function) that results from using 
a learned model to predict the outcome for new samples. In addition, the underlying assumptions 
(for instance, that the training set is an i.i.d. sample etc.) are made explicit. By combining these 
ideas, assessments of the expected performance (in probabilistic terms), estimates of the needed 
number of training samples, and new learning methods could be achieved. Today support vector 
machines are among the most intensely researched areas in data analysis. 

 
However, despite this success, which provides an enticing vision and a prototype for the 

possible emergence of new research areas, we are still far from exploiting the potential of 
combining statistical ideas with soft computing techniques. Even support vector machines cover 
only a small part of the wide range of neural network types, for most of which a proper statistical 
treatment is lacking or is in a fairly basic state. The probabilistic and statistical investigation of 
evolutionary algorithms is often restricted to highly simplified models (small populations, special 
fitness functions, very restricted genetic operations etc.) or provides only fairly general or 
somewhat vague insights into why they work. Combinations of other soft computing methods with 
statistical principles are even scarcer. At best cross-validation (to avoid overfitting and to assess the 
prediction performance) and simple statistical tests (to check whether a new method can be claimed 
to be better than an existing one) are used for model validation and evaluation. Deployed models 
are rarely monitored with statistical methods - if they are monitored at all - even though this offers 
powerful ways of improving the models. Statistical techniques used in the induction process of soft 
computing models can, in most cases, safely be called trivial, and also focus mainly on classical 
machine learning approaches. Even though statistical model selection criteria in particular could 
provide a sound basis for many methods, little work in this direction can be found up to now. 

 
 Furthermore, several problems can be solved by means of either soft computing or statistics. 
For example, (binary) classification problems can be solved, for example, by inducing a fuzzy rule-
based system, by training a neural network, or by logistic regression techniques. However, 
comparisons are usually restricted to methods originating from the same field (that is, soft 
computing methods are compared to other soft computing methods, statistical methods to other 
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statistical methods). As a consequence, fairly little is known about the relative merits of methods 
originating from different fields. In addition, combined approaches (of which some, but not too 
many exist) may be able to maintain the strengths of both worlds and eliminate the weaknesses. Of 
particular interest is the statistical treatment of fuzzy data, which often occur in applications where 
objective measurement devices are not available or too costly to apply. However, the community 
working in this area is extremely small and publications are few. 

 
Finally, a core concern of several soft computing approaches is interpretability. It is seen as 

highly important that the resulting model can be easily understood by a domain expert (who may 
not be a trained mathematician) and thus be checked for plausibility. One is even willing to give up 
prediction accuracy in order to obtain simple and interpretable models. This complements the 
statistical task of model selection, where the tradeoff between a more complex model and a better 
fit to the data is carefully checked to avoid overfitting. However, soft computing and statistics 
emphasize different aspects. While statistics focuses on “statistical” complexity, which tries to 
capture the model complexity by counting the free parameters (as in the Akaike and Bayesian 
information criteria) or by evaluating a description of the model (as in minimum description length 
and minimum message length approaches), soft computing emphasizes the “psychological” 
simplicity of a model and its interpretability for human domain experts. Unfortunately, though, 
most existing approaches to measure this “psychological” simplicity are very heuristic in nature. 
For example, the complexity of a (fuzzy) rule-based system is often assessed by combining with 
some heuristic aggregation function the number of rules, antecedent terms, the parameters of fuzzy 
sets in these terms etc. There is also no proper comparison to “statistical” complexity that clarifies 
the differences and how the two notions should be weighted relative to each other (which could 
provide a way to handle the so-called accuracy-interpretability tradeoff). 
 
 
B.3 Reasons for the Action 

 
Since researchers in soft computing usually have a computer science background, while 

statisticians are educated as mathematicians, there tends to be a lack of common ground from the 
beginning. In addition, there is a lack of workshops and conferences which attract both statisticians 
and soft computing researchers, so that information exchange is scarce and accidental. As a 
consequence researchers in the two communities are usually not properly aware of the 
achievements and the state of the art in the other field. This has hindered joint research in the past, 
thus limiting possible results and leading to a waste of manpower. For example, it has happened 
several times that a method, which was well known in one research area, has been reinvented in the 
other, since a similar or even the same problem had been addressed. This can also lead to confusion, 
since the same methods often become known with different names. 

 
It is clear, that researchers in both areas work on closely related problems and that both areas 

have powerful data analysis methods to offer. However, they emphasize different, though equally 
important aspects of data analysis. Therefore it is highly desirable to strengthen the dialogue 
between the statistics and soft computing research communities in order to cross-pollinate both 
fields. This will encourage mutual learning and will lead to a transfer of ideas and tools and a 
combination of known methods in order to merge the best of both fields. This intensified dialogue 
will lead to considerable scientific and technical progress, since the combination of soft computing 
techniques and statistics has a high potential and holds a large number of interesting scientific 
problems in stock. In the soft computing area, new intelligent systems will be developed with 
improved efficiency, robustness, generalisability, and an extended range of applications. In the 
statistical data analysis area, new methods will emerge from integrating fuzzy systems and expert 
knowledge in order to improve their interpretability and usability. In the best possible scenario 
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whole new research fields could emerge, similar to how the field of support vector machines 
emerged from joining neural networks and statistical learning theory. 

 
This COST action will maximise its outcomes by a balanced combination of short-term 

missions, events to exchange ideas (i.e. focused seminars, semi-open workshops and large open 
conferences) and training courses. All of these activities will bring the two fields closer together and 
will permit to explore synergies between different computational and mathematical methods, to 
structure promising new ideas and research projects, to develop new research lines, to increase the 
multidisciplinarity of European researchers, and to generate scientific and technical knowledge. 

 
The COST scheme offers an excellent framework to carry out the conferences, workshops, 

training courses and scientific missions envisioned. The ESF also offers support to research 
conferences and networks and EU Framework Programme 7 funds research projects, coordination 
actions and scientific networks. However, the objectives of this action require a scheme to foster the 
dialogue between two research communities across Europe and the COST funding permits to create 
a coordinated and connected series of activities. Individual conferences and coordination actions 
provide only limited means to open a fruitful exchange of ideas, transfer of tools and generation of 
new research lines, while our objectives require a supervised series of activities such as the ones 
funded by COST. In contrast, networks are aimed at coordinating existing research groups and 
projects, while this action’s objective is to create new research ideas, projects and tools. The 
networking funding by COST could provide excellent opportunities to generate new research areas 
and capacities and is therefore the best funding scheme for the objectives aimed at by the proposers. 
 
 
B.4 Complementarity with other research programmes 

 
This COST Action will provide new research lines in intelligent data analysis that could 

enable Europe to become a leader in the extraction of knowledge from the increasing amount of 
data collected, transferred and stored by modern information technologies. European researchers 
and companies could exploit the new data analysis tools leveraging the activities of this COST 
Action in new pan-European research projects funded by the Seventh EU Framework Programme 
(FP7). The new horizontal and wide-spreading research lines that will be generated by this COST 
Action will help to accomplish the seven challenges defined by the research theme Information and 
Communication Technologies of the Cooperation area of EU Framework Programme 7. The 
stimulation of creative and multidisciplinary approaches provided by this COST Action will enable 
novel and imaginative research proposals that could be funded by the Ideas area of FP7. This COST 
Action will work in a more fundamental, inspiring and dialogue-based level than the more focused 
and applied research and networking activities funded by FP7. Finally, the coordinated and 
multidisciplinary approach of this COST Action will help Europe to move towards a world-leading 
knowledge-based economy. 
 

This COST action complements several previous COST actions in the area of intelligent 
data analysis that address problems, which could be handled both by means of soft computing and 
statistics. For instance, in Action 274 (Theory and Application of Relational Structures as 
Knowledge Instruments) some soft computing and statistical techniques are used in order to solve 
the considered problems, although that action has a much narrower focus. The running COST 
Action IC0602 (Algorithmic Decision Theory) is more closely related to our proposal, because it 
combines researchers from different areas (such as decision theory, discrete mathematics and 
artificial intelligence) to develop new decision support tools. However, our proposed COST Action 
takes a broader approach, because it does not focus on a particular problem (automatic decision), 
but aims at a wider variety of problems. An open and creative dialogue between soft computing and 



 7 

statistics communities will be initiated in order to generate several new research lines and projects 
combining soft computing and statistical data analysis strengths. 
 
 
 
 
C. OBJECTIVES AND BENEFITS 
 

C.1 Main/primary objectives 

 
The main objective of the Action is to strengthen the dialogue between the statistics and soft 

computing research communities in order to cross-pollinate both fields, generate mutual 
improvement activities, spark new ideas, and trigger new research lines and projects. 

 
The combination of soft computing and statistical approaches has the potential to transform 

the methodology used to generate solutions to real-world problems. Therefore the aim of this COST 
action is to explore potential synergies between different computational and mathematical methods 
originating from these areas, to generate new scientific and technical knowledge by fusing the 
expertise of statisticians and soft computing researchers, and thus to develop new interdisciplinary 
research lines. This wide and basic objective should start with a dialogue between researchers from 
soft computing and statistics in order to convey knowledge about the achievements and the state of 
the art in these two areas to each other and to make researchers aware of the shortcomings in their 
field that could be improved by methods and principles adopted from the other. In a second step the 
most promising new research fields that could arise as a result of bringing together soft computing 
and statistical data analysis will be defined. Subsequently new research projects and collaborations 
will be possible in order to develop more robust and universal data analysis methods with a sound 
statistical and mathematical basis, which preserve the flexibility, efficiency, and interpretability of 
soft computing techniques. 

 
 This action covers a highly multidisciplinary field and targets a non-conventional and 

innovative research area in order to explore new research trends by nurturing new research 
communities. The proposed COST Action will reinforce the multidisciplinary research at European 
centres by making it possible to deliver more robust and efficient data analysis tools to build 
knowledge-based applications for European economy and society. The successful implementation 
of the Action will permit to enhance European leading position in the field of intelligent data 
analysis. Derived beneficial effects will span basically all industrial, governmental, and academic 
sectors that use electronic data and require data and knowledge hidden in it to be used more 
effectively and efficiently. A successful COST Action will permit to generate at least two new 
techniques (comparable to support vector machines) combining the strengths of soft computing and 
statistical approaches. Furthermore, more than 10 research proposals in the area of soft computing 
and statistical methods are expected to emerge from this Action. 
 

 

C.2 Secondary objectives 

 

Secondary objectives of this COST Action are: 
• To improve the mutual awareness and knowledge of the achievements and the state of the 
art in statistics and soft computing among researchers in these areas. This includes crossing 
the language barrier separating the two fields, in which often the same term is used with a 
different meaning (like “classification”) and different terms are used for the same method or 
problem (for example, “discrimination” versus “classification”, “local models” versus 
“regression trees”). 
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• To initiate and sustain an open and intense dialogue between researchers in statistics and 
soft computing, thus providing a stimulating environment for sparking ideas that result from 
the synergies inherent in bringing these two fields closer together. 
• To integrate soft computing and statistical data analysis approaches in a new research area 
that aims at combining their flexibility, interpretability, robustness and generalisability, 
since several weaknesses of existing methods in one field can be amended by techniques of 
the other. 
• To develop specific new intelligent data analysis methods that integrate soft computing and 
statistical tools in order to generate novel, robust, and more efficient data analysis solutions, 
which have a sound mathematical basis and lead to interpretable, but still sufficiently 
accurate models. 
• To enhance the capabilities of intelligent data analysis tools in order to leverage the 
increasing amounts of data collected, transmitted and stored by new information and 
communication technologies, converting them into useful knowledge that can be exploited 
to improve economic efficiency and social welfare. 
• To coordinate researchers and teachers in soft computing and statistics fields in order to 
educate a new generation of multidisciplinary researchers and teachers in both areas in order 
to broaden the common ground, to ease information exchange, and to avoid waste of 
manpower. 
• To disseminate the information and the results of the Action to the scientific community 
and to increase the awareness of technology developers and users of the new tools promoted. 

 
 

C.3 How will the objectives be achieved? 

 
Soft computing is an interdisciplinary research area. This aspect will be strengthened by the 

integration of additional statistical methodologies in order to widen the scope of its applications and 
to ensure its robustness and efficiency. In addition, emphasising simplicity and interpretability will 
help to make statistical methods easier to use for practitioners. This COST action intends to bridge 
the gap between soft computing (engineering science) and statistics (pure science) by creating a rich 
and open environment to develop new ideas, knowledge and applications. In the best possible 
scenario whole new research fields could emerge, similar to how the research area of support vector 
machines emerged from combining neural networks and statistical learning theory. 

 
In order to achieve our goal, people in the soft computing community have to become better 

acquainted with state of the art statistical methodology. Statisticians, on the other hand, have to be 
made better aware of successful soft computing applications, in which models of unknown or 
insufficiently understood statistical characteristics have been used. These models need to be 
analysed in order to understand their success, to justify their applicability, and to specify conditions 
for a reliable transfer to other problems. It also needs to be understood better why these models are 
often more attractive to practitioners than standard statistical techniques. In particular, proper 
measures of “psychological” complexity need to be developed and related to known measures of 
“statistical” complexity. 

 
A programme of regular bilateral visits, interspersed with seminars, workshops and 

conferences to disseminate individual achievements to other members of the communities is the 
best way to success in this direction. 
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C.4 Benefits of the Action 

 
The combination of soft computing and statistical data analysis techniques and the 

intensified dialogue between both research communities will encourage new scientific and technical 
progress by creating new research areas. This will produce new ideas, projects, computing tools and 
applications. The new intelligent systems that will arise from this COST action will improve the 
efficiency and extend the range of applications of soft computing tools in order to strengthen the 
competitiveness of European industries and services. 

 
From a scientific perspective, the main benefits expected from this COST action are the 

following: 
- Statistical evaluation of data, which was obtained by monitoring deployed soft computing 

solutions, can provide robustness and performance measures, which may be used to improve 
the models. 

- Statistical analysis of soft computing models can provide guidelines about the appropriate 
soft computing techniques for different classes of problems and data.  

- Identifying the assumptions underlying different soft computing techniques helps to predict 
their applicability and performance in different conditions. The results can be used for user 
support in semi-automatic software tools. 

- Statistical investigations are directed towards practically relevant models, which may be less 
rigid from a theoretical point of view, but better complexity (in contrast to “statistical” 
complexity) will help proper model selection in applications. 

- Transferring the more intuitive and human-oriented ways in which soft computing 
approaches incorporate prior knowledge, treat uncertain or incomplete information, and 
handle changing environments will help to improve the acceptance of (complicated) 
statistical methods by practitioners. 

- New research fields, resulting from the combination of statistical approaches with soft 
computing techniques may result (in analogy to support vector machines).suited for humans 
(comprehensibility, intuitiveness, simplicity). 

- New paradigms for the statistical evaluation of less rigid models will be developed. 
- A better understanding of “psychological”  

 
C.5 Target groups/end users 

 
The Action will provide a series of coordinated activities to initiate and strengthen an 

interdisciplinary dialogue that permits to exchange knowledge and expertise between soft 
computing and statistical data analysis researchers more effectively and efficiently.  In addition to 
the implied benefits of establishing such a stronger connection between the two research 
communities in order to generate improved multidisciplinary data analysis techniques, the COST 
Action will benefit engineers and technologists that will use the new and enhanced data analysis 
tools to improve current business processes and social services. The new data analysis tools will 
have a significant impact in applications in many different sectors such as personalised healthcare, 
environmental monitoring, security, web intelligence or cognitive robotics. 
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D. SCIENTIFIC PROGRAMME  
 

D.1 Scientific focus  

 
The scientific programme is focused on a pragmatic approach to develop new and specific 

data analysis tools combining soft computing and statistical approaches, instead of searching a top-
down approach to fuse soft computing and statistical data analysis. Such a top-down approach, 
although it may appear more principled and promises a strong underlying theory, always bears the 
danger of getting lost in theoretical discussion and technical subtleties before producing practically 
relevant results, which are among our most prominent goals. This COST Action, since it is 
positioned at the border between two related fields that emphasize different aspects of data analysis, 
is expected to trigger inspiration and to spark several new ideas, as a natural result of seeing things 
from a different angle and shifting emphasis to new aspects. The pressure of having to solve all 
fundamental problems before progressing with practical applications will be avoided. This COST 
Action will thus provide an open and interdisciplinary framework that will help to generate a series 
of promising and practically relevant research projects with ideas from both fields. By bringing 
together top-level researchers and focusing on the particular strengths and contributions of soft 
computing and statistics, the development of new methods for data analysis will incorporate and 
combine several cutting-edge research areas. 

 
The discussions and activities of the working groups of this COST Action could be based on 

the following six initial and particularly relevant research topics. This list is not completely 
exhaustive and this COST Action will keep the set of topics fairly open, in order to be able to 
incorporate any new ideas that result from the intense dialogue as well as information and 
knowledge exchange between the research areas of soft computing and statistics. These topics 
should rather be seen as seeds to start the discussion and as an outline of the potential achievements 
that the COST Action will lead to. Nevertheless, the six topics described below are some of the 
most promising areas, where the joint activities of soft computing researchers and statisticians can 
be expected to produce high-quality results not only quickly, but also in such a way that practically 
relevant projects can be established. 
 
Topic 1: “Statistical Validation and Monitoring of Soft Computing Models” 

Currently only very simple statistical techniques are applied to validate and to assess soft 
computing models. However, a better, objective validation from the point of view of inferential 
statistics, which takes the state of the art into account, can lead to an integral methodology with 
interesting results and high application potential. For example, a good way to cope with the problem 
of overfitting (which means adapting a possibly a model with too many degrees of freedom to 
accidental and spurious properties of the training data set) is to consider a true underlying model 
(describable, of course, by a soft computing technique) from which the observed data has been 
sampled, but then this data has been disturbed by random noise. This view of the situation allows us 
to apply inferential statistical techniques to assess the performance of the model adequately and to 
handle the given data properly. Furthermore, resampling techniques like bootstrap and bagging 
provide means to measure the goodness of fit of the model, to objectively compare different 
learning methods, and to improve performance by combining multiple models, thus removing or at 
least mitigating the bias of the individual models. Statistical analysis can also be highly useful when 
monitoring the resulting system once it is deployed in an application. System failures, change 
points, loss of fit etc can be detected and maybe even predicted by analyzing the time series of the 
inputs and outputs and may lead to statistics-based model adaptation techniques. 
 
Topic 2: “Model Selection and Validation for Neural Networks” 

Even though support vector machines rely on statistical principles, only part of the power 
and flexibility of neural networks is used in combination with statistical techniques. For example, in 
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support vector machines the kernel functions, by which the coordinate transformation is achieved, 
are not moved away from the data points and their parameters (like the “radius” or “window width” 
of the kernel functions) are not adapted during training. Neural networks, on the other hand, if 
trained with some gradient descent scheme like error back-propagation, allow for such adaptations: 
in principle, any parameter can be seen as an argument of the error function and thus be adapted. It 
is obviously desirable to have methods that can provide bounds on the expected performance in 
these cases. Statistical methods can also be useful in the design and training of neural networks. For 
instance, the number of neurons in the hidden layer(s) of both multilayer perceptrons and radial 
basis function networks and the structure of the network can be examined from a statistical point of 
view, providing rules for the best choice. Objective methods for comparing different network 
structures can be developed in terms of statistical hypothesis tests. On the other hand, since neural 
networks are more flexible than most of the usual predictive statistical methods, it is desirable to 
analyze possible combinations in order to balance predictive accuracy (which tends to be higher for 
more flexible methods) and interpretability as well as robustness (which prefers simple models). 
 
Topic 3: “Evolutionary Algorithms as Estimators” 

From a statistical point of view, evolutionary algorithms can be interpreted as iterative 
estimation procedures if one assumes an underlying population model and sees the fitness functions 
as a distribution the mode of which is to be estimated. The convergence of an evolutionary 
algorithm to the true or best solution can then be seen as the consistency of this estimator. By 
similar reasoning other statistical properties of estimators (like unbiasedness, efficiency, sufficiency 
etc.) can be transferred to the evolutionary algorithm framework, which may provide results about 
the expected number of generations to reach a solution (of given minimum quality) or the expected 
solution quality after a given number of generations. Although there exists some seminal work 
along these lines, concrete results are often restricted to highly simplified models of genetic 
algorithms (small populations, special fitness functions, very restricted genetic operations etc.) or 
provide only fairly general or somewhat vague insights into why genetic algorithms work. It is 
definitely desirable to achieve a better and formally grounded understanding of the search as it is 
carried out by an evolutionary algorithm, for which statistical techniques are very well suited, since 
the evolutionary search is essentially a guided random process. 
 
Topic 4: “Estimation of Distribution Algorithms” 

Estimation of distribution algorithms are a newer addition to the range of evolutionary 
algorithms, which make stronger use of statistical principles, although they are still based on the 
classical paradigms. Instead of forming new individuals for the next generation by recombining the 
(genetic descriptions of) the individuals of the current generation (as it is the case in all “classical” 
evolutionary algorithms), estimation of distribution algorithms use the current population to 
estimate a distribution on the search space, which describes (in probabilistic terms) where good 
solutions may be located and what the quality of these solutions can be expected to be. The next 
generation of individuals is then obtained from this estimated distribution by random sampling, so 
that there is no direct connection between the (genetic description of the) individuals of two 
consecutive populations, thus enhancing flexibility and sometimes convergence speed, but also 
introducing new problems. Since distribution estimation and sampling are used, statistical 
techniques can be expected to solve these problems while maintaining the advantages. The 
investigation of the properties of estimation distribution algorithms (w.r.t., for example, expected 
number of populations, expected solution quality) is in a somewhat better state than for standard 
evolutionary algorithms, but still needs a lot of improvement. 
 
Topic 5: “Statistics with Fuzzy Data” 

In many applications we meet data that appears to be crisp, but is actually derived from a 
human perception or estimation of some quantity. This is usually the case if an objective 
measurement device is not available (for example, because there is no simple underlying physical 
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quantity or no appropriate physical measurement process is known) or carrying out a precise 
physical measurement would be too costly (at least w.r.t. the benefit that can be expected from the 
higher precision of the result), so that a human estimates the quantity or only provides a rating on a 
simple ordinal scale. Treating such data as if it where crisp is obviously inappropriate and it can be 
shown that loses information. However, classical statistics have few other possibilities if one does 
not want to invoke families of distribution functions, which may not even be applicable if there is 
no underlying measurable property. Therefore specialized statistical techniques are needed, which 
take the fuzzy character of such data properly into account. The existing techniques, which transfer 
statistical notions like expected values and linear regression to the fuzzy setting, are far from 
sufficient and need expansion and improvement. 
 
Topic 6: “Psychological versus Statistical Complexity” 

Soft computing usually emphasizes the “psychological” simplicity of a model, that is, how 
intuitive and easy to understand a model is for a human, who is not a data analysis expert. For this 
type of simplicity it is more important that the qualitative characteristics of, for instance, a 
functional relationship are captured than that the correct function class and the best estimates of the 
parameters are chosen. Two functions of considerably differing “statistical” complexity (in terms of 
free parameters or the description length of the model) can be equally simple “psychologically” if 
they exhibit the same qualitative behaviour. Furthermore, a large number of simple models, each 
describing a certain subspace, may be preferable to a complex overall model, even if the latter has 
fewer parameters. Finally, existing background knowledge, due to which only deviations from an 
expected behaviour need to be described instead of specifying a full model, lead to considerable 
differences compared to “statistical” complexity. Hence measures for the “statistical” complexity of 
a model are not suitable to measure “psychological” complexity. Since “psychological” complexity 
is what really counts in applications, but existing measures are essentially heuristic in nature, a 
better understanding of this type of complexity and its difference to “statistical” complexity is 
needed.  
 

These six topics are built on top of current world-class research projects carried out by 
European researchers and will increase their success by the generation of new multidisciplinary 
research areas led by emerging young scientists. These topics will require an intense exchange of 
knowledge and a creative environment that will be possible by increasing the networking 
opportunities to extend this Action to a broader base of countries. 
 

In order to avoid too much diversification, which could hinder the broader dialogue between 
researchers, the topics listed above will be initially classified into three Working Groups, each of 
them covering two topics. The first Working Group (WG) will be concerned with topics 1 and 2, 
thus focusing on validation and monitoring, in particular with respect to neural networks. The 
second WG will cover the two topics related to evolutionary computation (topics 3 and 4), while the 
third WG will target topics 5 and 6, both of which are oriented at human-friendly data processing 
and model generation. 
 
 
D.2 Scientific work plan – methods and means 

 
During the first semester of the COST Action, the participation of new scientists and 

research groups will be encouraged. A common scientific programme based on the topics and 
objectives described in section D.1 will be agreed upon by all participants. The scientific work plan 
will be based on: 

-  Working Group Meetings to explore new opportunities to combine soft computing and 
statistical approaches 

- Workshops and Seminars with a broad range of experts to address specific areas 
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- Tailored and structured scientific exchanges between research groups  
- A large annual Conference 
- Two training schools to educate a new generation of multidisciplinary researchers. 

 
This action will organise a yearly conference on “Soft Computing and Statistical Methods” in 

order to promote the dialogue between the research communities and to disseminate the new 
scientific paths envisaged. The first conference will be held in June 2008 in Oviedo, Spain, and 
serves the purpose to give our goals and objectives a high visibility among data analysis 
researchers, to make these researchers better aware of the potential of joining soft computing and 
statistics, to establish an overview of the state of the art in such interdisciplinary approaches, and to 
identify upcoming trends and research lines. These trends and research lines will then be chosen as 
the major topics of interest for the conferences that are to be held in the following years, revised, of 
course, according to the new developments that emerge over time. This COST action envisages 
establishing these conferences as one of the main exchange markets for top-level research in hybrid 
approaches originating from soft computing and statistics, thus raising Europe's standing in the 
practically highly important area of data analysis. 

In addition to the yearly conference, a series of smaller discussion workshops and seminars 
will be held quarterly to promote more focused dialogues and develop specific collaboration 
opportunities. The research topics identified above may serve as a guideline for choosing the topics 
of the initial set of these workshops. These workshops will be coupled to workshops at the annual 
conference, which serve as means to make the outcome of the discussions and seminars known to 
the whole data analysis community. 

 
An essential vehicle of this COST action will be to proactively support the exchange of 

visitors and short term research stays in order to increase the detailed transfer of ideas and tools 
between the soft computing and statistical data analysis research communities. This action will also 
seed new interdisciplinary project proposals to the Seventh Framework Programme by generating 
mutual understanding and trust between both research areas. 

 
At the end of the COST Action at least one workshop specially targeted at industry will be 

organised to disseminate the new data analysis tools arising from the action to the private sector. 
This workshop will be strongly focused on applications of the developed methods. Furthermore 
training schools will be supported to train interdisciplinary young scientist in both scientific areas. 

 
Finally, a web page will be launched and maintained throughout this COST action in order 

to provide an open forum to discuss and disseminate the emerging ideas and potential new tools 
arising from the enhanced dialogue between soft computing engineers and statisticians. This web 
page will be connected to a newsletter in order to inform interested people quickly about new 
developments, upcoming workshops and conferences, successful industrial applications, open 
positions etc. 
 

The main deliverables of this action will be: 
• More than 60 short term scientific missions (at least one per signatory country per year). 
• 4 large (>50 participants) and open conferences (one per year) 
• 2 training schools 
• 16 workshops and seminars 
• Increased number of multi-disciplinary researchers that combine soft computing and 

statistical training in academia and industry. 
• New collaborations between researchers in different research communities. 
• More than 10 research proposals that will generate innovative soft computing techniques. 
• More than 10 reports summarising the results of the Action (at least two per Working 

Group and one per year for the whole Action) 
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• Basic scientific knowledge and improved technical developments by opening new areas of 
exploration. This will lead to a number of publications and presentations in conferences. 

 
The kick-off meeting of this COST Action will revise these assignments and also define a 

major area and an additional area for each member, as well as chose a coordinator for each Working 
Group. The initial objective of the Working Groups is to collect and distribute information about the 
particular expertise and research interests of the members in order to identify the most promising 
and best supported specific research topics. In a second step, a plan for small task forces (3 to 4 
people), which are working on a specific subject, will be set up. These task forces should be in 
constant contact and meet at least four times a year in order to coordinate their efforts. The work 
groups serve as a coordinating instance for these task forces, making sure that the subjects of the 
different task forces are complementary. Each task force is expected to generate at least one 
concrete research project proposal. 
 
 
 
 
 

E. ORGANISATION 
 

E.1 Coordination and organisation 

 
The partners of this COST action will form a Management Committee (MC). The current 

participants of this COST proposal cover more 9 countries and the MC will be open to new partners 
from other COST countries during the first semester of the action. The participation in the COST 
Action during the first stage will be promoted by actively advertising it in relevant conferences, 
journals, webpages and mailing lists. This initial flexibility in the Management Committee will 
permit to expand the geographical base of the action and enhance the dialogue and the generation of 
new ideas.  

 
The Management Committee will be the top-level supervisory body of the COST Action 

that will coordinate the COST Action activities following the “Rules and procedures for 
implementing COST Actions”. Work Group Leaders will be appointed to coordinate their activities. 
The MC will define the broad themes to be studied by the Working Groups and will supervise their 
activities in order stimulate their activities. The MC will prepare and present an annual scientific 
program of the Action, annual progress reports and the final report after the completion of the 
Action. An Administrative Coordinator will be in charge of maintaining the communications with 
the National COST Coordinators, of expanding the network activities by involving new participants 
and of the interaction with the Cost Office and other research programmes. 

 
The Management Committee will meet at least every six months and its main 

responsibilities are to plan and design the activities of the action, supervise their implementation, 
monitor progress, allocate resources and reconcile conflicting viewpoints. The Action aims to 
integrate the expertise from two different research areas to improve data analysis techniques. It will 
bring together scientists with a wide variety of expertise, encouraging new ideas and projects, 
providing support to emerging contacts and networks, facilitating the exchange of knowledge, and 
encouraging multidisciplinary training for young scientists. A training school will be organised in 
second and fourth years of the Action. 

 
The monitoring and evaluation of the implementation of this COST action will be an 

essential duty of the Management Committee so that, in the end, the benefits from the new research 
projects and from the data analysis tools generated will be disseminated and exploited by European 
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commercial and social organizations. The MC will have the mission to monitor the effective and 
correct development of the COST Action through its regular meetings. The progress in each 
scientific field and the progress of the different activities (especially of the short-term missions 
involving early-stage researchers) will be recorded in an annual Progress Report. The MC will also 
confirm and adjust the planning of the action in order to increase the value of its achievements and 
to correct the deviations from the original plans. The MC will evaluate any adjustment or re-
examination of the action plan which may contribute to the improvement of its achievements and 
impact. 

 
This COST Action will be coordinated as a dynamic organisation with numerous 

interactions among the different Working Groups to build an interdisciplinary approach to data 
analysis combining soft computing and statistical methods. The Management Committee and the 
Working Groups will also hold virtual meetings to deal with day-to-day management issues using 
web based tools every two months. Research in this COST Action will be primarily based in the 
Working Groups with a strong emphasis in horizontal contacts across the Action and coordination 
between Working Groups to exchange research directions, information and expertise. The first MC 
meeting will organise the Working Groups, plan the first annual conference and discuss proposals 
for the workshops and seminars. The MC will also nominate persons with responsibilities to contact 
and exchange of ideas with other COST Actions, EU projects and international programmes.  

  
The establishment of a broader network and the attraction of new scientists to the research 

area promoted by this COST action will be achieved through the planned annual conference, the 
regular update of the COST Action website and quarterly e-mail newsletters. The proactive support 
to the regular exchange of early stage scientists between research groups will permit to enhance the 
links between organizations. Furthermore, the organisation of special workshops and seminars 
meetings that will focus on particular aspects of data analysis will permit to explore in depth 
specific topics and ideas. A series of reports summarizing the activities and results of this COST 
Action will be published and disseminated. The COST Action will promote scientific exchange of 
ideas and personnel and new information about research and opportunities through meetings, 
publications and websites. 
 
 
E.2 Working Groups 

 
The work in this COST Action will be organised in three Working Groups: the first group 

(Group A) will focus on the first two topics, which are both related to statistical model selection and 
model validation, even though the second topic concentrates on neural networks as a special soft 
computing technique. The second group (Group B) will cover topics 3 and 4, both of which deal 
with evolutionary algorithms and their statistical analysis. Finally, the third group (Group C) will 
work on topics 5 and 6, which emphasize interpretability and human-oriented data analysis. 
  

The three working groups will coordinate the activities in these research areas, but also new 
areas resulting from ideas sparked by the dialogue that will be created and sustained between the 
two research communities of soft computing and statistics. The new ideas emerging from the 
activities of the Action will be analysed collaboratively by the experts from soft computing and 
statistical data analysis fields. The specific outputs of the scientific programme will arise from the 
actual dialogue and analysis carried out by the working groups following a bottom-up approach. 
 

Possible assignment of the people on the list of experts (Part II, Section A) to these working 
groups: 
Group A: 1, 2, 3, 4, 6, 7, 10, 11 
Group B: 1, 7, 8, 9, 10, 11, 12 
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Group C: 2, 3, 4, 5, 6, 8, 9, 12 
With this each member is assigned tentatively to two groups.  
 
 
E.3 Liaison and interaction with other research programmes 

 
Frequent contacts with other COST actions and with coordinators of projects and networks 

under EU Framework Programme Seven (e.g. first ICT theme calls and Marie Curie training 
networks) will ensure complementarity with the COST Action and will provide potential invitees 
for its activities. 
 

 

E.4 Gender balance and involvement of early-stage researchers 

 
This COST Action will respect an appropriate gender balance in all its activities and the 

Management Committee will place this as a standard item on all its MC agendas. The participants in 
the Action will be encouraged to promote the involvement of female professionals in the different 
activities, and to adhere to gender equality when selecting and/or appointing new recruits. The gender 
balance will be overseen by the Management Committee. 

 
The Action will also be committed to considerably involve early-stage researchers. This 

item will also be placed as a standard item on all MC agendas. The members of this COST Action 
will be encouraged to promote the participation of early stage researchers in the different activities of 
the Action. When recruiting young scientist the participants in this COST Action will follow the 
European Charter for Researchers and Code of Conduct for Recruitment.  

 
 
 
 
 

F. TIMETABLE 
 
This COST Action is planned for four years. The Management Committee and the Working 

Groups will meet at least twice a year. In addition, there will be a kick-off meeting in Year 1 after 
the signature of the MoU to plan the initial organisation and initial activities of the Action. 

The following timetable describes the basic activities to be carried out by the Action: 
• Year 1:  

Start-up Conference 
At least three specific workshops organised by the Working Groups 
More than 10 short term scientific missions 

• Year 2: 
2nd Annual Conference 
At least three specific workshops organised by the Working Groups 
Training school 
More than 15 short term scientific missions 
More than 2 research proposals 

 
• Year 3: 

3rd Annual Conference 
At least three specific workshops organised by the Working Groups 
More than 15 short term scientific missions 
More than 3 research proposals 
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• Year 4: 
  Concluding Conference 

At least three specific workshops organised by the Working Groups 
Training School 
Workshop for Industry 
More than 20 short term scientific missions 
More than 5 research proposals 

 
 
 
 
 
G. ECONOMIC DIMENSION 
 

The following COST countries have actively participated in the preparation of the Action or 
otherwise indicated their interest:  

SPAIN 
GERMANY  
POLAND 
CYPRUS 
UNITED KINGDOM 
FRANCE 
ITALY 
AUSTRIA 
THE NETHERLANDS 

 
On the basis of national estimates, the economic dimension of the activities to be carried out 

under the Action has been estimated at 14 Million € for the total duration of the Action. This 
economic dimension takes into account the participation of 20 experienced scientists, 10 research 
assistants and 40 early stage researchers and 10 administration and support personnel. 

 
This estimate is valid under the assumption that all the countries mentioned above but no 

other countries will participate in the Action. Any departure from this will change the total cost 
accordingly. 
 
 
 
 
 
H. DISSEMINATION PLAN  
 

H.1 Who? 

 
All the members of the MC will play a pro-active role in the dissemination of information about the 
activities, events, reports and publications of this COST Action. The findings and recommendations 
of this COST action will be disseminated 1 to the following target audiences: 

  - Scientific communities involved in data analysis with emphasis in researchers in the 
fields of soft computing and statistics field. 
  - Relevant research funding authorities (e.g. EU Framework Programme Seven, ESF, The 
Human Frontier Science Program) 
  - Current and potential users in private and public sectors of the new data analysis tools 
proposed. 
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  - European level policy makers, governmental organizations and regional authorities 
promoting and supervising the development and the application of new information and 
communication technologies. 
  - Social groups and the general public to diffuse the importance, impact and implications of 
the new data analysis research lines proposed 

 
H.2 What? 

 
Reports about all the meetings and events organised by this COST Action will be submitted 

to the MC for evaluation and to decide subsequent activities. There will be three different types of 
documents:  

- Progress reports related to the COST Action activities 
- Analytical reports with new interdisciplinary ideas and emerging research lines 
generated by the activities of this COST Action. 
- Reviews of the scientific progress made in the fields of this COST Action 

The preparation of these documents by experts is an essential component of the COST 
Action. The documents will provide up-to-date information and comments about new data analysis 
tools merging concepts from soft computing and statistics.  
 
The main dissemination activities of the Action will be: 

• Workshops, seminars and conferences organised by the MC  
• Talks in other national and international conferences 
• Papers in peer-reviewed scientific and technical journals 
• Posting the documents described above on the public website of this COST Action 
• Internet discussion forum and e-news mailing list for targeted scientific audiences 

 
H.3 How? 

  
One of the main methods for disseminating the COST Action information will be via the 

Action web site. This website will contain basic information about the Action and its progress 
including continuously updated and comprehensive project documentation. It will also contain links 
to relevant contextual material and to other relevant initiatives. A list of all publications, papers in 
conferences and documents of the COST Action will be produced yearly and will be disseminated 
in both paper and electronic forms. This list will include publications from members of the COST 
Action and publications arising from joint research projects generated by this COST Action. 
 

An internal website will be managed by the Administrative Coordinator with information 
provided by the MC and by all the Working Group leaders. It will contain official documentation 
(e.g. MoU), the detailed workplan, the working documents and reports, and any useful information 
for the participants in the Action, such as an agenda with internal and relevant external events or 
information about potential short-term scientific missions and open positions for early stage 
researchers in partner institutions.  

 
 It will be the responsibility of the MC members for each country to maintain and update a 

list of key scientists and research centres in that country and ensure that the list is available to other 
members of the MC. MC members will be responsible for ensuring that those interested in the 
COST Action are aware of activities, events and documents.  

 
Two e-mail lists will be available, one for communication between Action participants and 

one for individuals or organizations that can be informed on specific progress of the Action 
(previously approved by the MC) without being directly involved in it. The second list will be open 
to anyone who wishes to join it via an electronic application form available on the project website 
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as well as via expressions of interest gathered in attended events. An open and interactive web 
discussion forum will permit a flexible dialogue tool for interested scientists and stakeholders. 

 
A general conference will be organized yearly where all the participants will meet with external 
scientists and discuss common problems and initiatives, and present the results of their 
collaborations. This COST action will coordinate its activities with the Soft Methods in Probability 

and Statistics International Conferences and with the European Research Consortium for 

Informatics and Mathematics. The COST Action will invite to the Annual Congress representatives 
from:  

− IEEE (in particular. the IEEE Conference on Data Mining – ICDM) 
− EUSFLAT (European Society for Fuzzy Logic and Technology) 
− ACM SIGKDD (Association for Computing Machinery: Special Interest Group Knowledge 

Discovery in Databases) 
− BISC (Berkeley Initiative in Soft Computing) 
− Fuzzy Logic Laboratorium Linz - Hagenberg 
− SCI2S (Soft Computing and Intelligent Information Systems, University of Granada) 

 
 Specialized workshops and seminars focused in specific topics will be organized each year 

by the Working Groups, and early-stage scientists will be particularly encouraged to attend these 
events. Furthermore, the COST Action will aim to present ideas and results in the major 
international conferences and symposia about data analysis (e.g. Soft Methods in Probability and 
Statistics International Conference, IEEE Conference on Data Mining).  

 
 The MC will generate a detailed dissemination plan in the first semester of the 

Action. This plan will be evaluated and updated through the duration of the Action. 
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Part II – Additional Information 
 
A. LIST OF EXPERTS 
  
The experts consulted during the drafting of the proposal and might be part of the Management 
Committee of this COST Action are: 
 

1. PD Dr. Christian Borgelt 
European Centre for Soft Computing 
c/ Gonzalo Gutiérrez Quirós s/n 
Campus Mieres, Planta 3 
33600 Mieres (Asturias) 
Spain 
Phone: +34 985 456545 
Fax:     +34 985 456699 
Email: christian.borgelt@softcomputing.es 
 

2. Prof. Dr. María Ángeles Gil 
Departamento de Estadística e Investigación Operativa y Didáctica de la Matemática 
Facultad de Ciencias 
Universidad de Oviedo 
c/ Calvo Sotelo s/n 
33007 Oviedo (Asturias) 
Spain 
Phone: +34 985 103356 
Fax:     +34 985 103356 
Email: magil@uniovi.es 
 

3. Prof. Dr. Rudolf Kruse 
Fakultät für Informatik 
Otto-von-Guericke-Universität Magdeburg 
Universitätsplatz 2 
39106 Magdeburg 
Germany 
Phone: +49 391 67 18706 
Fax:     +49 391 67 12018 
Email: kruse@iws.cs.uni-magdeburg.de 
 

4. Prof. Dr. Janusz Kacprzyk 
Systems Research Institute  
Polish Academy of Sciences  
Newelska 6  
01-447 Warsaw 
Poland 
Phone: +48 22 836 44 14 
Fax:     +48 22 837 27 72 
Email: kacprzyk@ibspan.waw.pl 
 

5. Prof. Dr. Erricos John Kontoghiorghes 
Department of Public and Business Administration 
School of Economics and Management  
P.O. Box 20537  
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1678 Nicosia 
Cyprus 
Phone: +357 22892485 
Fax:     +357 22892460 
Email: erricos@ucy.ac.cy 
 

6. PD Dr. Detlef Nauck 
Intelligent Systems Research Group, Research & Venturing 
BT Group Chief Technology Office 
British Telecommunications plc 
Orion Building PP1/12 
Adastral Park 
Ipswich IP5 3RE 
United Kingdom 
Phone: +44 1473 605661 
Fax:     +44 1473 623683 
Email: detlef.nauck@bt.com 
 

7. Prof. Dr. Thierry Denoeux 
Université de Technologie de Compiègne 
U.M.R. C.N.R.S. 6599 Heudiasyc 
Centre de Recherches de Royallieu 
B.P. 20529 
60205 Compiègne Cedex 
France 
Phone: +33 3 44 23 46 45  
Fax:     +33 3 44 23 44 77 
email: thierry.denoeux@hds.utc.fr 
 

8. Prof. Dr. Renato Coppi 
Dipartimento di Statistica, Probabilità e Statistiche Applicate 
Università di Roma “La Sapienza” 
Piazza le Aldo Moro 5 
Faculta di Statistica 4° piano st.8 
Italy 
Phone: +39 06 49910731 
Fax:     +39 06 4959241 
Email: renato.coppi@uniroma1.it 
 

9. Prof. Dr. Reinhard Viertl 
Institut für Statistik und Wahrscheinlichkeitstheorie  
Technische Universität Wien  
Wiedner Hauptstraße 8  
1040 Wien 
Austria 
Phone: +43 1 58801 10720 

Fax:      +43 1 58801 10720 
Email: reinhard.viertl@tuwien.ac.at 
 

10. Prof. Dr. Uzay Kaymak 
Econometric Institute 
Erasmus School of Economics 
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Erasmus University Rotterdam 
P.O. Box 1738 
3000 DR Rotterdam 
The Netherlands 
Phone: +31 10 408 1350 
Fax:     +31 10 408 9162 
Email: kaymak@few.eur.nl 
 

11. Prof. Dr. Frank Klawonn 
Fachhochschule Braunschweig/Wolfenbüttel 
Fachbereich Informatik 
Salzdahlumer Straße 46/48 
38302 Wolfenbüttel 
Germany 
Phone: +49 5331 939 6111 
Fax:     +49 5331 939 6002 
Email: klawonn@fh-wolfenbuettel.de 
 

12. Dr. Mario Guarracino 
CNR High Performance Computing and Networking Institute 
Area della Ricerca CNR 
Via Pietro Castellino 111 
80131 Napoli 
Italy 
Phone: +39 081 6139519 
Fax:     +39 081 6139531 
Email: mario.guarracino@na.icar.cnr.it 
 

 
 
 
B. HISTORY OF THE PROPOSAL 
 

The idea of this COST Action comes from a small number of previous activities based in the 
identification of common aims and connections between soft computing and Statistics. These seed 
activities have generated the links between some of the groups participating in this COST proposal: 

• The Soft Methods in Probability and Statistics (SMPS) International Conferences 
Series, which stated in 2000 by three of the researchers in the proposal (the Core SMPS Group, with 
Maria A. Gil, Przemysław Grzegorzewski and Olgierd Hryniewicz) is organized bianually since 
2002 (Warsaw-Poland, 2002, Oviedo-Spain, 2004, Bristol-UK, 2006, Toulouse-France, 2008). At 
present, some of the experts in this proposal are members of the Scientific Committee for this 
Conference. 

The results presented in the SMPS Conferences are peer-reviewed and published as special 
volumes of the Springer-Verlag Series “Advances in Soft Computing”, whose Editor-in-Chief is 
also one of the experts of this proposal, Janusz Kacprzyk.  

• The creation of a specialized subgroup on “Fuzzy Statistical Analysis” 
(http://www.dcs.bbk.ac.uk/~matrix/ercim/TrackFSA.html) as part of the Working Group 
Computing & Statistics of the European Research Consortium for Informatics and Mathematics 
(ERCIM), coordinated by Ericos J. Konthoghiorghes, one of the experts of this COST proposal. 

• The preparation of two recent special issues gathering papers on the topic of this 
COST proposal. The special issues correspond to two prestigious international journals, one of them 
related to statistical computing and the other one to soft computing, namely: 
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Coppi, R.; Gil, M.A.; Kiers, H.A.L., Guest Editors (2006). The fuzzy approach to 
statistical analysis (Special Issue). Computational Statistics and Data Analysis, Vol. 
51, nº 1. (doi:10.1016/S0167-9473(06)00301-X) 
Gil, M.A.; López-Díaz, M.; Ralescu, D.A., Guest Editors (2006). Fuzzy Sets and 
Probability/Statistics Theories (Special Issue). Fuzzy Sets and Systems, Vol. 157, nº 
19. (doi:10.1016/j.fss.2006.06.011) 

The guest Editors of these special issues participate in this COST proposal and most of the 
scientists involved in this COST proposal have contributed as authors of papers collected in the 
issues. 
 

The Conferences and Workshops organized by SMPS and the ERCIM have been interesting 
meeting points for some of the researchers involved in this COST proposal. However, the scope of 
these conferences is broader and a more specific framework (such as this COST action) focusing in 
the emerging opportunities of combining soft computing and statistics is required.  The proposed 
COST action is fully independent of SMPS and ERCIM. These organizations have been a starting 
point for the interaction among some of the European scientists involved in soft computing and 
statistics and has stimulated the scientific objectives of this COST action.  

 
This COST action will permit more intense and more specialized meetings, workshops, 

conference etc that are not feasible within broader organizations as SMPS and ERCIM. This COST 
action will provide a structure to strengthen and develop links between experts from different 
European countries in order to develop cross-disciplinary themes, establishing collaborative links 
between academic groups and explore contacts with the users of advanced data analysis tools  
Operative focus on the specific opportunities between soft computing and statistics require a novel 
structure to exploit the important expertise and competence present in European research 
organizations. 
 
 
 
 
C. RECENT PUBLICATIONS 
 
C. Borgelt. “Prototype-less Fuzzy Clustering.” Proc. 16th IEEE Int. Conf. on Fuzzy Systems 
(FUZZ-IEEE 2006, London UK). IEEE Press, Piscataway, NJ, USA 2007 
 
C. Borgelt “Learning Undirected Possibilistic Networks with Conditional Independence Tests.” 
Proc. 16th IEEE Int. Conf. on Fuzzy Systems (FUZZ-IEEE 2006, London UK). IEEE Press, 
Piscataway, NJ, USA 2007 
 
Gil MA, Montenegro M, Gonzalez-Rodriguez G, Colubi A, Rosa Casals M “Bootstrap approach to 
the multi-sample test of means with imprecise data” Computational Statistics & Data Analysis 51 
(1): 148-162 NOV 1 2006 
 
Coppi R, Gil MA, Kiers HAL ”The fuzzy approach to statistical analysis” ” Computational 
Statistics & Data Analysis 51 (1): 1-14 NOV 1 2006 
 
F. Höppner and F. Klawonn. “Improved Fuzzy Partitions for Fuzzy Regression Models.” 
Approximate Reasoning 32:85-102, 2003 
 
F. Höppner and F. Klawonn. “A Contribution to Convergence Theory of Fuzzy c-Means and its 
Derivatives.” IEEE Transactions on Fuzzy Systems 11:682-694, 2003 
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E. Szmidt and J. Kacprzyk. “Group Agreement Analysis via Distances and Entropy of Intuitionistic 
Fuzzy Sets.” Proc. Int. Conf. on Fuzzy Information Processing - Theories and Applications, 631-
635. Tsinghua University Press/Springer, Beijing, China 2003 
 
J. Kacprzyk and S. Zadrożny. “Towards Human-consistent Data-driven Decision Support Systems 
via Fuzzy Linguistic Summaries.”  I. Batyrshin, J. Kacprzyk and L. Sheremetov (Eds.). Proc. Int. 
Conf. on Fuzzy Sets and Soft Computing in Economics and Finance (FSSCEF 2004, St. Peterburg, 
Russia, 2004), Vols. 1, 501-510. Russian Fuzzy Systems Association, Moscow, Russia 2004 
 
Kacprzyk J, Nowacka K, Zadrozny S “A possibilistic-logic-based information retrieval model with 
various term-weighting approaches” Lecture Notes in Computer Science 4029: 1120-1129 2006 
 
C. Gatu, P. Yanev, and E.J. Kontoghiorghes. “A Graph Approach to Generate All Possible Subset 
Regression Models.” Computing in Economics and Finance 282. Society for Computational 
Economics, 2006 
 
P. Foschi, D.A. Belsley,  and E.J. Kontoghiorghes. “A Comparative Study of Algorithms for 
Solving Seemingly Unrelated Regression Models.” Computational Statistics and Data Analysis 
44(1-2): 3-35, 2003 
 
R. Coppi, P. D’Urso, and P. Giordano. “Fuzzy Unsupervised Classification of Multivariate Time 
Trajectories with the Shannon Entropy Regularization.” Computational Statistics and Data Analysis 
50(6): 1452-1477, 2006 
 
R. Coppi, P. D’Urso, and P. Giordano. “Component Models for Fuzzy Data.” Psychometrika 
71(4):733-761, 2007 
 
G. González-Rodríguez, M. Montenegro, A. Colubi, and M.A. Gil. “A Fuzzy Representation of 
Random Variables: An Operational Tool in Exploratory Analysis and Hypothesis Testing.” 
Computational Statistics and Data Analysis 51(1):163-176, 2006 
 
G. González-Rodríguez, M. Montenegro, A. Colubi, and M.A. Gil. “Bootstrap Techniques and 
Fuzzy Random Variables: Synergy in Hypothesis Testing with Fuzzy Data.” Fuzzy Sets and 
Systems 157(19):2608-2613, 2006 
 
D. Nauck. “Neuro-fuzzy Learning with Symbolic and Numeric data.” Soft Computing 8(6): 383-
396, 2004 
 
D. Ruta, D. Nauck, and B. Azvine. “K Nearest Sequence Method and Its Application to Churn 
Prediction.” Proc. 7th Int. Conf. on Intelligent Data Engineering and Automated Learning (IDEAL 
2006, Burgos, Spain). 207-215.  LNCS 4224, Springer, Berlin, Germany 2006 
 
U. Bodenhofer, E. Hüllermeier, F. Klawonn, and R. Kruse (eds.)  ”Special Issue on Soft Computing 
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