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Abstract
The main aim of this study is to attempt the demonstration of a comprehensive model of decision supporting system, which serves the management of organisations (both in enterprise- and in regional-level) existing in the world of information society. 

We identified four aspects (or dimensions) of this complex model (technological aspect, human aspect, aspect of organisational and regional hierarchy and aspect of co-operation), describe their most important parameters and connections among them. This complexity corresponds to research and educational activities of the Department of Business Informatics, so we incorporate the result of the previous projects, as far as it would be possible.
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1. Introduction

The aim of the study is to present the major part of the subjects of this conference – which comprehend practically the whole scale of informatics – in such a comprehensive system that can be a starting point for the development of information systems based on online services on company- and regional level. At the same time this kind of complexity corresponds to the Department of Business Informatics in Szent István University and within this to the strategy prescribing that the PhD researches should be founded on each other.

It is widely known that the amount of data, documents available on the Internet are constantly growing and besides that most countries has decided to create and to perfect the eWorld (eBusiness, eGovernment etc.). At the same time in many cases it is obstructed by the deficiencies in conceptional plans, the accessibility and quality of data-assets (cf. the Directive 2003/98/EC of the European Parliament and of the Council on the re-use of public sector information), in the education of the human resources and the neglect of existing initiatives’, projects’ harmonization.

1.1. Researches related to the topic at the Department of Business Informatics

The far-reaching research (and also the educational) program of the Department of Business Informatics contains the following main points (each of these are included in the decision-supporting model formulated in this study) (Pitlik et al, 2002.):

· Online knowledge-transfer – mainly in the field of agrieconomics but using context-free methods (Online Expert System (OSZR), URL-catalogue of Agricultural Sources (MAINFOKA), Info-Periscope, Online Encyclopaedia for Business Informatics (OGIL), Online Decision Supporting Tools for the Agricultural Sector (iktabu));

· Developing forecasting methods (WAM, DEA, CBR, STOCKNET, generation-model, dynamic distress-signal generation);

· Comparison of objects – both evaluation of existing models and developing new processes (Object comparison (COCO- and Joker-) and, Potency Star Method (PCSM-) applications, playometrics);

· Efforts to automation (guidance of politics, modelling of agricultural sector – IDARA, knowledge acquisition);

· Online communication and efforts to expansion of information society (Online services in the University – news agency, data- and document supply, navigation tools; participation in related projects – Online Information System for Tourism (ONTIR), IACS, PPP/PSI; theoretical researches – digital gap, HOM-E/O-MINING, examination of decision behaviours);

· Theories about the opportunities of free-text-based communication (connecting to the TARALEX-project);

· Quality assurance issues of informatics (consistency-analysis, expectation of up-to-date and well-structured date-assets etc.).

1.2. Role of information in management

In the course of this study two types of data/information are examined:

· “Internal” data/information, created during the operation of organizations which falling within the range of ERP systems at company level. The well-elaborated ERP methodology provides very strict data handling, while the integration with the other group of data/information (describing the environment of organisation), the suitable formation of interfaces means a significant development issue.

· “External” data/information describing conditions of the organization’s (natural, legal, social, economic etc.) environment. (In this study the data/information is limited to those which are already or can be made accessible online.) Because of the various types of data sources, data quality is not uniform and the continuous accessibility cannot be assured – usually these factors can’t be affected by organisations.

Internal data/information has a major role in each level (strategic planning, yearly planning, operational management, analysis, controlling) of management in organisations (Székely et al, 2003/b). Its quality and well-structured form – due to e.g. ERP-systems – is basically good, and the spreading of eBusiness- and eGovernment-solutions makes the organisations ensure the inter-organisation compatibility of affected data (cf. EDI) (Pitlik et al, 2003).

On this basis certain types of internal data might be utilised as external data by other organisations, but the technologic (e.g. speed, security) and legal issues of the access as well as the further processing of data mean significant R+D projects (cf. question of data of public utility and PPP/PSI-initiatives etc.). 

External data may have very important role in many fields of decision-making processes of enterprises regional organisations; the following list contains only the most significant ones (some overlapping and omission may be allowed) (Székely et al, 2003/a):

· Information describing the environment of enterprise has a primary importance during decision-arrangement (e.g. legal and economical environment, features of competitors/partners).

· Some kind of information (mainly that arises in numeric form) can be applied directly in planning (e.g. parameters of resources).

· Certain external information makes possible to compare the performance (e.g. efficiency) of the enterprise to another objects (cf. benchmarking) from closer or wider geographical area.

2. Complex model of decision support based on online services (ComMod-IT)

Online connections of decision-support form a very complicated, multilevel phenomenon. Besides exploring the different aspects of the model, it is also important to know the system of connections of the model, spanning through aspects. (At the same time the presentation of the system of connection cannot be complete in the course of this study.)

2.1. Technological aspect

In connection with decision-support, its technological possibilities are most frequently mentioned. We would like to present them in four main points:

· The Internet and its accessible data and information assets: This category means constantly widening potential information (including simple websites, online libraries with full-text eBooks, document-stores and databases). Browsing, more or less suitable and actualised menus, lists and URL-catalogues mainly support the orientation. On the other hand users often feel lost in the tide of information; they are not assured to find all the relevant sources neither the exempt of possible contradictions is an easy problem. So it is a very important task to enhance the quality of data assets (providing correct, up-to-date and consistent data) and define definitely the conditions of data-access. (Pitlik-Pető, 2003.)

· Solutions for support searching: One of the tools for the exploration of information is the above-mentioned URL-catalogue, which has more disadvantages: like possible incompleteness and relative fast obsolescence. Besides this, there are various, more powerful technologies for supporting search, like indexing, searching algorithms and markup languages (e.g. XML), which make documents “self-supporting” in the point of view of content. This group of methods (plus the document assets) has an important role also in the field of eLearning. (Pető, 2003.)

· Intelligent text-recognition and technologies for further processing of text: A sort of realisation of this category the description of documents by the help of markup languages. But the final aim of this field to develop such systems that are able to interpret written (or maybe the spoken) texts. These solutions can process the given text’s syntactic, semantic and pragmatic attributes as well. By the help of this technology, the document assets (like full-text eLibraries – see in previous category) can be utilised in decision mechanism. However, handling of contradictions coming form the different sources remains as a significant problem in the future too. 

· Expert systems, modelling-based and supporting technologies: This category covers a very large scale of decision supporting tools. There is an essential precondition for these methods: the examined phenomenon should be described in an “object – attributes – options” system. Expert systems can be developed by means of many techniques: from the “manually” composed ones (based on “experts’ opinion”) to the inductive expert systems, which are based on the observation of the states of reality. These tools can replace specialist books (connecting to text-recognition methods in the previous category) and make faster the decision mechanism. 

Connecting to this group, we would like to introduce briefly those technologies, which also play an important role in decision support, or support this kind of modelling:

· Data Mining and OLAP-technologies: These methods and large-scale, multidimensional databases, data warehouses constitute the methodological foundation of conclusions and forecasts concerning the examined phenomenon. These technologies are primarily used in private sector, but they may become the basis of certain inductive expert systems in enterprise-level, and they may support both organisational and regional decisions as “external” data sources through connecting the databases in higher level. (Supported techniques: benchmarking, forecasting, sector modelling; Related fields of research: different (legal, security) issues of access to the data assets of organisations, questions of data-quality, standardisation and organisations (cf. co-operations and PPP/PSI-initiatives))

· Comparison of objects: It is a common decision situation when managers have to choose among more objects (investment alternatives, potential partners, equipments to be bought etc.). There are many methods that support this decision (e.g. Joker, DEA, AMxM, COCO), which are similar to expert systems in that way that they replace human skills through forming an “objective” order of ranks by means of the independent attributes of these objects. However, the “objective” ranks can be tampered by certain means, so these methods can be considered normative with the given settings (cf. playometrics). (Supported techniques: benchmarking; Related fields of research: different (legal, security) issues of access to the data assets of organisations, questions of data-quality, standardisation and organisations (cf. co-operations and PPP/PSI-initiatives))

The above-mentioned technologies can be used individually (each organisation have to run the infrastructure and keep employed the experts that are needed) or organisations can engage these technologies as an external service (a special form of ASP) in order to analysing of their data-asset. 

At the same time it is very important to emphasize that nothing ensure to users to be able to choose the absolutely “best” model (cf. theory of “decision without aims”), namely the human abilities, intuition will definitely have a major part in decisions in the future too. 

2.2. Human aspect

Because of the constantly growing amount of data and documents with online availability and the development of analysing techniques it is more and more required to employ professionals with special qualifications. Of course, it doesn’t mean separated status by all means; members of the management team might cope with these tasks. 

· The role of information broker: He/she is able to answer (even the ad-hoc) questions concerning the operation of organisation by the help of browsing the available (online or conventional) sources and discovering connections among them. In regional level several consulting offices were established to help their partners in exploitation of EU-funds. These offices act the part of information brokers – with more or less success. 

· The role of knowledge engineer: He/she takes part in the formation of knowledge representation “model” which can be – depending on the applied IT-solution – e.g. some type of expert systems. He/she uses for this task the collected data assets his/her professional skills or consultations with experts – so he/she exceeds hereby the role of information broker.

Unfortunately, the existence of these roles (namely knowing and using consciously the available ICT-solutions – see also in “Technological aspect”) is not really common by most of the organisations, both in enterprise- and in regional-level. It means in certain cases that human capacity becomes the limiting factor of exploitation of information resources. 

It is needed to emphasize again that the costs of these special skills can be reduced in the framework of information co-operations. 

2.3. Aspect of regional and organisational hierarchy

One of the most important questions of development of information systems is that how the connections between organisations being in hierarchical relation are realised. If these connections wouldn’t be adequately considered, there would be unnecessary redundancy in the whole system and the potential in the data assets coming from different sources can’t be realised because of the incompatibility between the sub-systems. 

· Regional- and enterprise-level information systems: A regional organisation have a bi-directional relation with every single organisation (enterprise): On the one hand it collects data about their operation, on the other hand it provides a defined range of this data and data comes from external sources to the enterprises. In connection with this activity the following fields are affected: controlling of entitlements about data-handling and -providing, certain components of ICT-infrastructure for data-management (e.g. speed, availability, security – cf. eBanking solutions), necessity of standardisation for data-providing and expectations towards human resources. 

In connection with agrieconomics, the importance of regional information systems rests on the followings: Not only the domestic governmental decisions require a creditable and fast regional information system for agricultural sector, but the decision-makers of EU also need such kind of systems (cf. SPEL, RAUMIS, CAPRI, WATSIM). The following groups belong to the users of these systems: farmers, experts, citizens and governmental bodies, but each group might have different demand. Because of the lack of information, costs might rise, problems about quality might occur and unreal decisions might be made.

· Public and Private Sector Partnership (PPP) / Public Sector Information (PSI): The PPP-initiatives were started in the USA, but by this time they spread widely also in the EU. The main objective of this kind of partnerships that the private sector takes certain functions of public sector (e.g. realisation of some projects) upon itself partly or completely. Naturally it has references to the information services provided (or not provided) by public sector. (cf. European Public Sector Information Network – ePSINet). The bilateral co-operation has to cover the demand of data of the private sector as wide as possible. At the same time the public sector has to ensure the competition-neutrality of these services.

2.4. Aspect of co-operation

Since the access, storing and further processing of data and the build up of ICT-infrastructure is rather expensive in many cases; it would be very useful to form co-operations – similarly to the various forms of co-operations in agricultural sector (Pitlik-Pető, 2002.). The theoretical basis for these information co-operations is the following:

· Activity-based: Co-operation of organisations working in the same sector might help them to obtain data/information in more effective ways.

· Region-based: Since a significant part of data/information arise in a given region is useful for most of the organisations in that region, there is an appropriate reason for forming information co-operatives in this point of view too.

Enterprises and other organisations which organise themselves into co-operation incorporate more notable customer capacity towards data-providers. They may guarantee in contracts the quality parameters of data providing, therefore providers can ensure the members of co-operation special, customised rights to their data assets, so users don’t need to use the sometimes unstable homepages for orientation. 

These co-operations also have more chance to make use of higher-level technological and human capacities, by means of buying software licences, employing professionals or use both of them as an external service.

3. Conclusion

To summarise the study; we would like to emphasize the following key statements concerning development of the information society:

· The importance of quality assurance in informatics: Working out consistent, frequently refreshed databases and document-storages (with special regard to that data which is collected with public funds);

· The importance of human skills: Those professionals who are experienced in exploration of constantly growing data assets and are virtuoso in use of IT-tools; in many cases are able to replace expensive “standard” solutions. 

· Idea of information co-operation: According to the universal goals of co-operations; information co-operations might contribute to reduce costs per member (getting data from external data providers, employment of the kills of experts and maintenance of its ICT-stock) and to protect interests against its partners (data-owners). 
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