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Abstract

In a distributed and turbulent business environment, the small and medium companies need to
operate as a virtual factory that can react quickly to the market requests and maximize their efficiency and
competitiveness. This virtual factory maintains an up-to-date picture of the available production capacity
of the individual participants and is able to respond rapidly to orders from customers.

Our paper is part of an ample research which aims to develop a platform for integrating the
resources of several independent-manufacturing companies into a virtual factory. An Integrated Platform
combines information from the individual companies’ existing information systems and from the markets
with the virtual factory’s own data and knowledge base to drive the configuration, planning and
monitoring applications.

The Integrated Platform has three critical management tasks: virtual firm configuration,
production planning and operation monitoring. The configuration module of the virtual factory analyzes
the orders of product requests from the customers. This proposes solutions (supply chains) that are based
on the manufacturing capability of the virtual factory.

The production-planning module tests these solutions against the resources currently available
from various partners. It takes account of the all work currently in progress within the virtual factory and
produces a plan that meets the customer’s requests and optimizes the use of the virtual factory’s overall
resources.

The operation monitoring module analyses relevant information extracted from the existing
information systems and the data base of the virtual factory and, if it identifies problems, it suggests
corrective actions. These involve various levels of escalation, from rearranging the supply chains and
production schedule to reallocating the tasks between companies within the virtual factory.

One of the main questions here is: could we use the equation-based-modeling for the virtual
company building? Isn'’t it too restrictive for this goal to be accomplished? Because we think so, we will
try to offer a viable alternative: Agent-Based-Modeling.
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The Virtual Enterprise (VE) modeling, apparently strongly technology-driven, is more and more
integrating contributions from a number of disciplines such as artificial intelligence, management,
cybernetics, sociology, law etc.

One of the most advancing method of modeling that have been applied to support VEs is Agent-
Based Modeling (ABM), where the entities in a VE are represented by agents. Agents are computational
entities that independently operate and decide in distributed environments. They may be heterogeneous



routines, often designed and developed by different parties. Thus, there is a need to support the
development of these agents to ensure that they be able to collaborate in forming, operating, evolution and
dissolution of a VE.

1. Agent Approaches to Modeling and Simulate the VE

Although it represents a growing and multidisciplinary area, it still lacks a precise definition of the
VE and an agreement on the used terminology. A commonly used definition of the VE is: “ A VE is a
temporary alliance of enterprises that come together to share skills or core competencies and resources in
order to better respond to business opportunities, and whose cooperation is supported by computer
networks” (Camarinha-Matos, 2002).

A more general definition is the following: “A VE is o goal-oriented constellation of
(semi)autonomous distributed entities, Each entity which can be an organization and/or individual,
attempts to maximizes its own profits as well as contribute to achieving the overall goals of the VE. VEs
are not rigid organizational structures within rigid frameworks, but rather (heterogeneous) ensembles,
continuously evolving over time” (Petersen,et.al., 2000).

The key elements in these definitions are networking and cooperation. These elements make the
VE a suitable candidate for application of multi-agent modeling approaches.

The development of computer science and artificial intelligence has moved from procedural
through functional to object-oriented programming, now arriving at the agent-based modeling. Hype has
led to the situation where nearly anything can be identified as an agent. For example, in cybernetics agents
are simple state-determined systems connected according to various complex temporal or topological
schemes in order to demonstrate “emergent behavior” of adaptive complex systems. In distributed
artificial intelligence agents are complex software systems with a great deal of on-board computational
intelligence and planning ability to interact in small collections and simple environments; and finally in
decision theory agents represent individuals engaging in collective choice processes.

In all these different sense of agent we can discern their common proprieties, including
asynchrony, interactivity, mobility, spatial distribution and randomness of trials over various initial
conditions.

While this list is common to most agent models, they still do not capture the essential qualities
that most people bring to the concept of “agency”. These qualities are a kind of independence, the fact that
the agent is doing something of and by itself. This refers to the auto-control, or, in a word, autonomy.

The list of proprieties above is actually quite familiar to us from the system theory and
cybernetics. Indeed, based on the above criteria there is very little to distinguish an agent from some
general sense of system. In seeking a coherent sense of agent that will be distinguished not only from
other software engineering products (agents are not just subroutines or programs), but also from “objects”
or “systems” in general (agents are not just systems), we must focus on the concept of autonomy with
respect of action. In other words, the concept of agent is a system or object that has an inherent freedom to
make choices or decisions over possible actions.

In Agent-Based Modeling, a system or process is modeled as a collection of autonomous
(heterogeneous) decision-making entities. Each agent independently assesses its situation and makes
decisions on the basis of a set of rules. Agents may execute various behaviors appropriate for the system
that they represent, for example producing, consuming or selling. Repetitive competitive interactions
between agents rely on ABM to explore complex dynamics out of the equation-based models. At the
simplest level, an agent model consists of a system of agents and the relationships between them. Even a
simple ABM can exhibit complex behavior patterns and provide valuable information about the modeled
system and his environment. Sophisticated ABM sometimes incorporates neural network, genetic
algorithms, or other learning techniques to allow realistic learning and adaptation.

One of the principal reasons underlying ABM’s popularity is its easy of implementation: indeed,
once one has heard about ABM, it is easy to program an agent model. Because the technique is easy to
use, one may wrongly think the concepts are simple to master. But although ABM is technically simple, it
is also conceptually deep. This unusual combination may often leads to improper use of ABM.



2. Life cycle of VEs and ABM

A VE as a temporary organization evolves along a number of phases requiring different support
methods and instruments. In figure 1 are represented the main phases of the life cycle of the VEs. Related
to these phases. ABM offers multiple possibilities to solve different problems appearing during the life
cycle of a VE. Some of these problems are identified and summarized in figure 2.

CREATION OPERATION | DISSOLUTION

EVOLUTION

CREATION OPERATION
Partners search and selection Secure data exchange
Contract negotiation Sharing and visibility rights
Definition of rights Order management
Join/Leave procedure DBP planning & scheduling
Infrastructure configuration High level coordination
Goal decomposition Collaborative engineering
Cluster modeling Negotiation
Process coordination

EVOLUTION DISSOLUTION

Add/Remove partners Liabilities definition
Change roles Access rights definition
Optimize supply chain Profit diffusion
Quality management Systems Disassembly of enterprise
implementation END
Coordination of asynchronous
processes
Figure 2

The following properties of the VEs making them adequate for the application of ABM:

1) A VE is composed by an alliance of distributed, heterogeneous and autonomous entities;

2) Coordination and negotiation in problem-solving are critical problems in VE management;

3) Decision making with incomplete information and involvement of network members that are
autonomous entities, although willing to cooperate in order to reach a common goal, might be
competitors regarding other business goals;



4) The effective execution and supervision of distributed business processes requires quick reactions
from VE members;

5) The role and social relationship/contracts modeling, addressing aspects of distribution of
responsibilities and knowledge also are common topics in ABM;

6) The scalability property of ABM seems particularly adequate to support dynamic VEs in with
different levels of cooperation with different sets of partners might be established at different phases.
On the other hand, each enterprise might itself be seen as composed by a network of semi-autonomous
entities (departments);

7) Continuous evolution of business models, technologies, organization paradigms and market conditions
require effective support for evolution and a high level of modularity of infrastructures;

8) New forms of teamwork, namely cooperative concurrent engineering, are emerging in the context of
VEs. Agents can play an important role as “assistants” to the human actors in VEs;

9) Finally, as the VE components are designed and developed independently, it is quite difficult to
guaranty coordination unless common rules are adopted. Theoretical foundations of multi-agent
systems can be combined with current developments of a legal framework for VE.

3. ABMin VE creation

A growing number of works are being published on the application of ABM for the VE formation
(These works assume a virtual market place where enterprises, represented by agents, that are
geographically distributed and possibly not known in advance, can meet each other and cooperate in order
to achieve a common business goal.

A number of agent models was been proposed to represent the electronic market to support the
formation of the VE. In addition to the agents representing the enterprises there is a market agent-
coordinator —or broker- that is created and introduced in model when a business opportunity is found.

A multi-round contract-net protocol is followed: the broker send invitations to the electronic
market corresponding to each of the VE sub-goals; receivers bids and evaluates them; the most favorable
ones are selected based on a multi-criteria mechanism and constrained-based negotiation. Examples of
possible considered criteria are : lower cost, higher quality, higher availability etc.

Utility values are associated to each of these criteria and a linear combination of attributes values
weighted by their utility values is used.

Multiple negotiation rounds can take place. At the end of each round bidders are notified whether
their bids are winning or loosing and a rough qualitative justification is provided, allowing them to change
the parameters of their proposals.

In addition to enterprise agents and VE-coordination agent, an information agent can be
introduced to keep public information related to common organizational and operational rules, market
environments, product or services provided etc.

Another problem in the VE creation modeling is the goal decomposition, leading to a hierarchy of
VE goals, for example.

One another important aspect to consider in VE creation is the agility and dynamism required for
networked organizations in response to sudden business opportunities appears, in opposition to the process
of trust building. Even if flexible support infrastructures become widely available, the aspects of trust
building and the required reorganization at the enterprise level are hard to cope with in cooperative
business processes.

The realization of the long-term clusters of industry or services enterprises represents an approach
to overcome these obstacles and can support the rapid formation of VE according to the business
opportunities. The clusters of enterprises represents a pool of enterprises and relating supporting
institutions that have both the potential and the will to cooperate with each other through the establishment
of a long-term cooperation agreement. Buyer-supplier relationships, common technologies, common
markets or distribution channels, common resources or even common labor sources are elements that
typically bind the cluster together. For each business opportunity found by one of the cluster members, a
subset of the cluster enterprises may be chosen to form a VE for that specific business opportunity.



Current research efforts are devoted to modeling and planning different organizational structures,
mechanisms and rules that are adequate for the forming of the VE. The structure of VE is
multidimensional and must be defining using many attributes. The Table 1 lists the attributes that different

authors use to describe the structure of the VE.

Table 1

Attribute

Definition

Author/year

Goal-specificity

Activities and interactions of participants are coordinated to
achieve specified goals. Goals are specific to the extent that
they are clearly defined, and provide unambiguous criteria
for selecting alternative activities

Scoot, 1998

Formalization

The co-operation among participants is conscious and
deliberate; the structure of relations is made explicit and
can be deliberately constructed and reconstructed. A
structure is formalized to the extent that the rule governing
behavior are precisely and explicitly formulated and the
extent that roles and role relations are prescribed
independently

Scoot, 1998

Modularity

The extent to which the virtual organization is based on
integrated, customer-oriented processes composed of
relatively small, manageable units (modules). A
decentralized decision-making competence and
responsibilities characterize these units. There are units of
assignees, which can be belong to different legal
institutions

Wigand,et.al.,
1997

Heterogeneity

The extent to which the components of the organization
have different performance profiles with regard to their
strengths and competencies

Wigand,et.al.,1997

Time and spatial

The extent to which the component of the organization are

Wigand,et.al.,1997

dispersion dispersed in place and time
Purpose The objective that provides the incentive for creating the | Shao,1998
new organization and which serves as the cohesive force to
hold the virtual organization components ate least
temporary together
Connectivity The creation of unity or linkage through structural change, | Shao,1998
breaking of constraints, or overcoming of previously
existing barriers
Boundary An indicator for the separation of those who are part of the | Shao,1998
virtual organization and those are not, in the absence of
clearly visible physical border lines
Technology The enabling factor that allows the breakthrough and makes | Shao,1998
the virtual form possible
Complexity The number of different items or elements that must be | Scott,1998
or dealt with simultaneously by the organization
Diversity
Uncertainty The variability of the items or elements upon which work is | Scott,1998
or performed or the extent to which it is possible to predict
Unpredictability | their behavior in advance
Interdependence | The extent to which the items or elements upon which work | Scott,1998
or is performed or the work processes themselves are
Networking interrelated so that changes in the state of one element

affect the state of the others




The VE creation needs the specification of the tasks necessary to achieve a main business goal.
The activities carried out by a company are usually organized in groups of interested activities called
processes (business processes - BP). BP can be seen as a set of activities, rules and constraints specifying
the steps that must be taken, and conditions that must be satisfied, in order to accomplish a given goal.
When a BP is executed by a VE, parts of the decomposition of this BP (i.e. sub-processes) are assigned to
different enterprises (and thus different agents), what makes a BP a Distributed Business Process or a
virtual BP.

A combination of various processes taking place at different members of the VE will lead to the
achievement of the main goal. The problem of modeling of the supervision and coordination of the DBP at
its various level of decomposition is quite important in this context where its definition and enactment is
not limited to a single organization, but instead to a set of autonomous, distributed, and heterogeneous
nodes that meet to cooperate.

4. MBA in VE operation

Regarding VE operation, many agent models are based on simple mechanisms of inter-agent
cooperation and negotiation. During the operation of the VE is necessarily to supervise processes and
provide to partners that have the appropriate permission with information about the state of partial
production and distribution processes.

In the VE cooperation agreements and contracts establish a framework for the general operating
conditions. DBP models and mechanisms perform allocation of resources and sequence of tasks for the
accomplishment of partial and global goals.

Efficient data exchanged communication services, distributed service management functionalities,
support for nodes autonomy/privacy, high level of service quality and accountability have to be
guaranteed for the all DBP of the VE.

The decision-making is a hybrid process where it is important to combine human decision with
some automatic functions. It is even likely that the level of automatic decision-making will evolve as the
trust of humans in the systems increases. But independently of the ultimate decision-making center, there
is a need to provide mechanisms to support process coordination, supervision and controlled information
and sharing.

5. MBA in VE evolution

Once a basic infrastructure is established, new forms of advanced cooperation among VE
members will naturally emerge.

Various tools of modeling can be useful in this area. Because the participants are not located in
the same place and eventually their work is developed with different time schedule (asynchronous
processes) it is very important to support:

- Sharing of information models and process models, describing the product model and its
manufacturing process and the design/planning process itself. The requirement is not only for a
bilateral exchange of information but also for the establishment of share work spaces.

- Provision of adequate visibility and access rights definition and management;

- Coordination of (asynchronous) activities performed in different places by different agents;

- Provision of notification mechanisms regarding major events in the design/planning process.

The VE is a dynamic concept, the change processes over time and its temporary structure
distinguish its of the classical enterprise. Therefore, there are observable patterns of change over time, or
routines of change.

6. MBA in VE dissolution
When the reasons for what the VE was established no longer exist, the disassembly become

necessary. In this context, ABM applies to cases where people are influenced by their environment
context, that is, what others around them do.



There are very few business applications of dissolution models perhaps because of the “soft”
nature of the variables and the difficulty in measuring parameters.

7. Conclusions

The VE modeling represents a fast evolving research domain and a promising application field for
ABM. In fact recent VE projects have addressed the applications of the multi-agent systems paradigm and
ABM for the partner selection and task allocation during VE creation. Also some attempts to develop
Agent Systems Based infrastructures to support the operational phase of the VE have been made.

In the future several challenges remain open for ABM, such as:

- Support for the full life cycle of the VE;

- Integration with several other modeling paradigms;

- Interoperation with legacy systems and enterprise applications;
- Inclusion of specialized standards and protocols.

The emergence of new organizational forms and new cooperation paradigms provides an
appropriate ground for the development and implementation of advanced ABM. Furthermore, the progress
of advanced simulation tools to support planning, optimization and assessment of operation of VEs and
distributed business processes is another open challenge that can benefit from a agent modeling approach.

Finally it is important to stress that in order to be accepted by the industrial community, ABM
applications need to be successfully demonstrated in complex real world systems.
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Abstract

Two paradigms, the Analytical Paradigm (AP) which details the behavior of man, and the Holistic
Paradigm (HP) which prescribes the nature of organizations, have evolved as the scientific approach by
which management Action and Structure are presently understood. Dialectically, an AP-HP interaction
has emerged from the analytic thesis and holistic antithesis. The juxtaposition of the primary elements of
axioms of the two paradigms creates a conceptual framework portrayed by a matrix forming A*S specific
management Action and Structural Relationships (ASR's). It is the argument of this essay that an essential
requirement for understanding management in organizations is to know the nature and significance of
these ASR's.

The application underlines the salience of finding strong or apparently weak connections, hidden
or spurious relationships, searching for interactions and informational potentiality of small and
dichotomic systems.
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Abstract

Multi-agent modelling is a relatively new research area intending to build a more realistic theory of
financial markets, which are viewed as complex evolutionary systems. Instead of assuming market
efficiency (in the sense that market prices instantaneously incorporate all available information) or
rational expectations of the market participants, as it is done in the standard equilibrium theory of
financial markets, multi-agent models typically incorporate theories of human behaviour that tolerate
bounded rationality, several kind of interactions and imperfect information. Such an approach is more
likely to reflect the conditions of real-world financial markets. Neural networks, genetic algorithms or
hybrid approaches are typically used when modelling heterogeneous interacting agents. The aim of
this paper is to evaluate the recent developments in this area and to point out the explanatory role and
the predictive power of multi-agent models.

Key words: Multi-agent modelling, Heterogeneous interacting agents, Neuro-fuzzy methods.

1. The efficient market hypothesis and some critical viewpoints

According to the concept of rational expectations, financial markets are considered to be efficient
in the sense that past prices cannot help in predicting future prices. This standard theory is known as the



efficient market hypothesis (EMH). According to the degree to which the information is processed by the
market participants, the EMH can be postulated in several forms:

The weak form of the EMH implies that current market prices fully reflect all information about
historical price patterns. Since only all information about historical price patterns is incorporated into
actual market prices technical trading strategies which are based upon historical asset prices do not allow
gaining excess returns. However, it is possible to gain excess returns by evaluating other publicly
available information like fundamental data or private information.

The semi-strong form of the EMH assumes that market prices fully reflect a/l publicly available
information, including historical price pattern as well as fundamental data. Only trading strategies which
rely on private information are able to gain excess profits.

The strong form of the EMH states that actual market prices fully reflect all types of information, i.
e. public as well as private information are completely incorporated into current market prices. Thus, it is
not possible to gain excess returns even if private information is used.

In real-world financial markets the underlying assumptions of the EMH, e.g. perfect rationality,
common expectations or complete information, are typically not fulfilled, because rationality is difficult to
define, human behaviour is often unpredictable, information can be difficult to interpret, technology and
institutions change constantly, and there are significant costs of processing information.

Various studies - especially in the new research area of behavioural finance - have shown market
anomalies that are not in line with the EMH. Several market anomalies (e.g. overreacting investors, price
bubbles or profitability of technical trading) can be explained by agent-based models of financial markets.

2. More realistic trends in financial market theory

There are three important trends allowing a more realistic approach to financial markets:
behavioural finance, evolutionary game theory and multi-agent modelling.

While models in behavioural finance typically focus on the manner in which human psychology
influences the economic decision making process as an explanation of apparent departures from
rationality, evolutionary game theory studies the evolution and steady-state equilibria of populations of
competing strategies in highly idealized settings. As concerning the multi-agent models, their importance
is to give us a rise to the dynamics of real-world financial markets from the perspective of interacting
agents.

In an agent-based model the market is approached from the bottom up. Typically, one starts off
with modelling the behaviour and decision making of the agents at the micro economic market level. The
resulting decisions (market orders) of the agents are collected at the macroeconomic side of the market.
On this basis, a specific price formation mechanism determines the market clearing price. For instance, a
so-called market impact function can be applied to compute a price change as a response to the observed
market excess. Remarkably, multi-agent models incorporate agents who are heterogeneous in their
decision behaviour. In addition, the behaviour of the agents is typically not completely rational. In this
way, multi-agent models are able to capture complex learning behaviour and dynamics in financial
markets using more realistic markets, strategies and information structures.

3. Homogeneous agents vs. heterogeneous interacting agents

Standard macroeconomics is based on a reductionist approach centred on the representative agent.
Its reductionism conforms to the Rational Expectation Hypothesis and implies that all agents are
homogeneous and do not interact. Under this assumption, the dynamics of the aggregate replicate the
dynamics of elements, which are in equilibrium and exhibit only non systematic differences (noises). The
optimal aggregate solution can be obtained by means of a simple summation of the choices made by each
optimizing agent. The standard theory can not explain non-normal distributions, scaling behaviour or the
occurrence of large aggregate fluctuations as a consequence of small shocks.

On the contrary, adopting a methodological approach based on heterogeneous interacting agents
implies rejecting the reductionist paradigm of a representative agent. Heterogeneity means that the
behaviour of the agents differs in a given market situation, as well as the decisions they make.



Heterogeneous decision making can be introduced to the agents' behaviour in four different ways: by a
varying information basis; by different parameter settings; by miscellaneous agent types; by agent
learning and evolution.

The heterogeneity of economic agents and the interaction between them are captured by the
occurrence of scaling phenomena and the skewed distribution of several variables, such as firms’ size,
growth rates etc. This affects the concept of macroeconomic equilibrium, which does not require any more
that every agent is in equilibrium (i.e., does not depend on “microscopic” details), but stats that the
stability is rather an emergent property of the aggregate as a whole. A state of macroeconomic equilibrium
can be maintained by a large number of transitions in opposite directions. If the system is far from
equilibrium, self-organizing phenomena may also occur. On the other hand, the imperfect information and
the systematic interactions among agents may produce output fluctuations. Generally, heterogeneous
decision making is required to adapt the underlying market dynamics. If the agents' decisions are too
homogeneous, the market tends to be highly volatile. In contrast, if the agents are too heterogeneous, one
may only observe small price movements. Both cases do not reflect real-world behaviour.

4. Asset pricing with heterogeneous interacting agents

The EMH assumes identical investors who share rational expectations of an asset’s future price,
and who instantaneously and rationally discount all market information into this price.

In reality, the traders may exhibit heterogeneous beliefs about future prices of a risky asset that
may considerably deviate from fully rational expectations. Essentially, there are two typical investor
types. The first type is designated by the “fundamentalists”, believing that prices will move towards their
fundamental rational expectations value, as given by the expected discounted sum of future dividends. In
contrast, the “technical analysts” (also called “chartist”) believe that asset prices are not completely
determined by fundamentals, but that they may be predicted by simple technical trading rules,
extrapolation of trends and other patterns observed in past prices. Financial markets can be viewed as
complex evolutionary systems having internal dynamics induced by the two competing trading strategies.

A number of recent papers have emphasized that heterogeneity in beliefs may lead to market
instability and complicated dynamics, such as cycles or even chaotic fluctuations, in financial markets.
Asset price fluctuations are caused by an endogenous mechanism relating the fraction of fundamentalists
and technical analysts to the distance between the fundamental and the actual price. A large fraction or
weight of the fundamentalists tends to stabilize prices, whereas a large fraction of technical analysts tends
to destabilize prices.

Asset price fluctuations are caused by the interaction between these stabilizing and destabilizing
competitors. Experimental evidences show that, under the hypothesis of heterogeneous expectations
among traders the emerging dynamics of asset price changes dramatically, with bifurcation routes to
strange attractors, especially if switching to more successful strategies becomes more rapid.

S. Explanatory capabilities of multi-agent models

A remarkable property of multi-agent models is that the artificial time series share important
characteristics of real-world financial data. These so-called stylized facts of financial markets result
endogenously from the interaction of heterogeneous agents within the multi-agent framework. Examples
of stylized facts are:

- unit root properties of market prices (non-stationarity);

- leptokurtotic return distributions ;

- volatility clustering (quiet and turbulent periods of volatility tend to cluster together);

- low autocorrelation in time series of returns together with long-term high autocorrelation in
series of return volatility (linear dependencies within the analyzed time series;

- complexity (evidence of non-linearity without the presence of a low-dimensional chaotic
attractor).
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Several researchers pointed out that multi-agent models can exhibit stylized facts of financial
markets.

The financial market model of Lux (1998) incorporates two groups of traders: 'noise traders' and
'fundamentalists'. The decision making of the noise traders is based on historical price patterns and the
majority opinion of the market (behaviour of other agents). The population of noise traders is divided into
optimists or pessimists. Optimists believe in upwarding market trends, while pessimists anticipate
declining market prices. Fundamentalists expect that the market price has an inherent tendency to follow
the fundamental value of the asset. If the actual market price is above (below) the estimated fundamental
value, a fundamentalist sells (buys) the asset. As a remarkable property, the agents are allowed to switch
between the different groups, i.e. a pessimistic noise trader may become a fundamentalist. Each time
period, the agents submit their buying and selling orders to the market. Adjustments of the market price
are performed by a market maker in order to absorb unbalances of demand and supply. The agent-based
model of Lux (1998) generates all of the mentioned stylized facts of financial markets endogenously
through the interaction of the agents. For instance, Lux and Marchesi (1999) argue that the source of
volatility clustering and leptokurtotic return distribution is the switching of agents between the population
of chartists and fundamentalists. The key feature for the stability of the market dynamics is the
development of the noise trader population. Market turbulences emerge when the portion of noise traders
is close to a critical value. However, the market dynamics has a globally stable equilibrium in which
market prices track fundamental values.

Farmer (1998) investigates a financial market in which the price dynamics is caused by the
interaction between ‘value investors' and 'trend followers'. Value investors compare the current market
price to the fundamental value of the asset, while trend followers rely on technical trading rules. The
behaviour of each agent is described by a single trading rule. A market maker collects the orders of the
agents and balances demand and supply by adjusting the market price level. The interaction between value
investing and trend following agents gives rise to commonly observed market phenomena such as
leptokurtotic distributions of log-returns, correlated volume and volatility and temporal oscillations in the
difference between prices and values.

The phenomenon of volatility clustering has been intensively studied by many researchers. It is
frequently observed in some economic time series, such as stock returns and exchange rates and seems to
be well explained by the behaviour and interaction between agents.

Whereas changes in asset prices themselves appear to be unpredictable, the magnitude of those
changes seems to be predictable in the sense that large changes tend to be followed by large changes -
either positive or negative - and small changes tend to be followed by small changes. Asset price
fluctuations are thus characterized by episodes of high volatility, with large price changes, irregularly
interchanged by episodes of low volatility, with small price changes. Using econometric modelling of time
series processing such as autoregressive conditional heteroskedastic (ARCH) models and their
generalization to GARCH models, volatility clustering has been shown to be present in a wide variety of
financial assets including stocks, market indices and exchange rates.

A structural explanation of the phenomenon of volatility clustering has been offered more recently
by Arthur et al. (1997), Brock and Hommes (1997, 1998), Farmer (2000), Gaunersdorfer and Hommes
(2000), LeBaron (2000), LeBaron et al. (1999), Lux (1995) and Lux and Marchesi (1999a,b) using multi-
agent models, where financial markets are viewed as complex evolutionary systems. These researchers
have shown that volatility clustering occurs as an endogenous phenomenon characterized by intermittency
and coexistence of attractors.

Some other market phenomena that seem to contradict the strong form of the efficient market
hypothesis may be pointed out. Market anomalies like the profitability of technical trading or investment
strategies that produce excess returns are difficult to explain by traditional economic theories. As we will
show, multi-agent models try to explain the observed market anomalies from the viewpoint of interacting
agents.
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Figure 1. Example of volatility clustering in the time series of daily returns:

quiet and turbulent periods of volatility tend to cluster together.

6. Some examples of explanatory multi-agent models

De la Maza and Yuret (1995) present a stock market simulation on the basis of genetic algorithms.
The agents refer to trading strategies, which are modified and improved on the basis of genetic algorithms.
Each agent computes a fair price for the stock on the basis of historical price patterns and submits his price
expectation to the market. The market equilibrium price is the median of the fair prices. Agents who
estimated a fair price above (below) the equilibrium price buy (sell) one share at the equilibrium price. In
their experiments the authors discovered that "under certain conditions, some market participants can
make consistent profits over an extended period of time". This result "might explain the success of some
real-world money managers".

Bak, Paczuski and Shubik (1996) construct an artificial stock market, which incorporates agents
with imitating behaviour. There are two types of agents, 'noise traders' and 'rational agents'. Noise traders
consider historical price patterns and may also imitate the behaviour of other agents. Rational traders
optimize their utility functions on the basis of a fundamental analysis of the traded stock. The interaction
between agents causes market price series that have the same statistical properties (e. g. volatility
clustering or fat-tailed return distributions) as the empirical observations. Another major result is, that
"when the relative number of rational traders is small, 'bubbles' often occur, where the market price moves
outside the range justified by fundamental market analysis". In other words, the imitative behaviour of the
agents can be seen as an explanation for temporary deviations between market prices and the underlying
fundamental value.

An explanation for the profitability of technical trading rules is provided by the agent-based stock
market model of Joshi, Parker and Bedau (2000). Based on the Santa Fe artificial stock market the authors
show that "widespread technical trading can arise due to a multi-person prisoners' dilemma in which the
inclusion of technical trading rules to a single agent's repertoire of rules is a dominant strategy".

Chen et al. (2001) study an artificial stock market resting on an evolving agent population. The
underlying learning mechanism of the agents is based on genetic programming. As a major result of the
multi-agent model, the authors find that the artificial price series follows a random walk process. Insofar,
the strong form of the efficient market hypothesis is supported. Interestingly, the random price
fluctuations are generated by the interaction of agents who do not believe in market efficiency. However,
the experimental results of the authors also indicate, that some agents are able to outperform the market on
a short-term time scale. This finding can be seen as an evidence of short-term market anomalies.
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As it can be seen from these examples, agent-based models provide an experimental framework
for studying various market anomalies and stylized facts of real-world financial markets. Multi-agent
models provide new explanations of observed market anomalies, which are not covered by the theory of
efficient markets or the related theory of rational expectations. From this point of view, agent-based
markets supplement standard economic theory and provide deeper insights in the dynamics of real-world
financial markets.

7. Microeconomic aspects of multi-agent model building

There are many design issues of multi-agent modelling approach.

The first design issue addresses the decision making processes of the agents. In general, one may
distinguish between 'rule-based' and 'forecasting' agents. The decision making of rule-based agents is
guided by a specific hard-wired or dynamical trading strategy (rule). Forecasting agents deduce their
decisions from a specific prediction model. As additional topics of the agents' decision making, inter-
temporal decision making schemes and contagious decision making (imitative behaviour) can be taken
into account.

The second design issue deals with objective functions which guide the decision making of the
agents. The underlying assumption is that the decision making of rational agents is always goal-oriented.
This means that the agents always perform their actions in accordance with a specific objective function,
e. g. profit or utility maximization.

The third issue addresses the topic of heterogeneity, which is strongly related to the decision
making of the agents. In a first shot, heterogeneous decision making is essential for the modelling of the
market dynamics. If the agents behave too homogeneous, the market often tends to be highly volatile. On
the other hand, too heterogeneous agents may cause a stationary market, which likewise does not reflect
real-world behaviour.

The fourth design issue considers the way agents learn and evolve their trading strategies over
time. For instance, one may start off with naive agents that rely on simple trading rules. During the market
process, the agents learn and may develop advanced trading strategies.

7.1 The decision making process.

The decision making schemes of the agents may either have the same structure or may differ
somewhat within the total population. This leads to so-called homogeneous and heterogeneous decision
making schemes.

The multi-agent model of Gode and Sunder (1993) is probably one of the simplest examples of
homogeneous decision making processes. The decision making of the 'zero-intelligence' traders is
completely random. Each agent draws his buying and selling decisions from a random distribution over a
predefined range. Another example of agents with homogeneous decision making schemes can be found
in Levy et al. (1994). Here, all agents are endowed with the same structural type of utility function and
rely on identical decision making schemes. This design assumes that all agents have constant absolute risk
aversion preferences. A more sophisticated example of homogeneous decision making processes is given
in the Santa Fe artificial stock market. Here, each agent is basically composed of a set of forecasting rules.

The most common way of modelling heterogeneous decision making schemes is to introduce
specific types of agents within the population. Each type is characterized by a different decision making
process or trading strategy. Examples of heterogeneous decision making schemes can be found in Bak et
al. (1996), Chiarella et al. (2001), Steiglitz (1997), Farmer (1998), or Lux (1998).

Most of these papers introduce two types of agents: chartists and fundamentalists. The decision
making of these agent types is different. While chartists only concern historical price patterns and related
technical indicators, fundamentalists compare the actual market price to an expectation of the underlying
fundamental value in order to come to a decision.

Remarkably, the size of the sub-population can either be fixed or may change over time. Fixed
sub-populations are used in Farmer (1998), whereas Lux (1998) allow the agents to switch between the
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different trading strategies. Note, that different structural design of the agents’ decision making schemes
are also an important source of heterogeneity.

As far as the concrete design of the agents' decision making schemes is concerned, the principal
task of an economic agent is to process information and convert this into buying and selling decisions. A
simple decision making process typically incorporates three stages: the processing of information; the
formulation of a superposition of information; the generation of a trading decision on the latter basis.

There are two major groups of agents with respect to the decision making process.

The so-called 'rule-based' agents decide the actions directly from their information set. The
decision making process can be represented by a single trading rule or, alternatively, by a system of
trading rules.

The 'forecasting' agents use their information set to forecast a variable which is then processed by
exogenous rules. A forecast method is incorporated in the multi-agent model. During the decision making
process, trading decisions are derived from forecasts.

7.2 Rule-based models

The trading rules can be classified according to the sort of input information. Typically, one
distinguishes between 'technical’ and 'fundamental' input information.

Strategies that rely on historical price patterns are called technical trading rules. A common
example of a technical trading rule is a trend following strategy, which tries to identify market trends.
Remarkably, the long and short positions of a trend following agent show a positive correlation with the
most recent market price changes.

In contrast to technical rules, fundamental (or so-called 'value') strategies are based on external
information leading to a subjective assessment of the long term fundamental value. The estimation of the
fundamental value is typically based on fundamental data like earnings or dividend prospects. The
underlying assumption of a fundamental trading rule is that the market price has a specific tendency to
revert to the fundamental value. Value investors compare the fundamental value to the actual market price.
If the fundamental value is lower (higher) than the market price, value investors take a long (short)
position. For simplicity, some multi-agent models assume that the fundamental value is exogenously
given. Changes in the fundamental value are introduced by a random noise term.

Within the class of rule-based agents one can distinguish between static and dynamic rule sets.
Agents relying on static rules cannot adapt their trading strategies to changing market situations, i.e. the
rules are fixed over time. An example of rule-based agents incorporating static rules is the model of Gode
and Sunder (1993).

By contrary, agents incorporating dynamic rules are able to modify their rules in order to adapt
themselves to changing market conditions. In this case, the dynamic rule set is typically evolved by a form
of revolutionary learning. Agents who are endowed with a set of dynamic trading rules can be found in the
Santa Fe artificial stock market. The agents in the Santa Fe artificial stock market refer to a set of dynamic
trading rules. Each trading rule fits to a specific market situation, i.e. the trading rules which are activated
in a trend market are different from those designed for a steady market. The agents try to identify the
actual state of the market by analyzing a set of fundamental and technical indicators. The market
evaluation leads to the activation of a specific trading rule, which matches the identified market situation.
The activated trading rule is directly used to derive the trading decision of the agent. Since the activation
of a particular trading rule depends on the condition of the market, these agents are called 'condition
action' agents. In an extended version of the Santa Fe artificial stock market the rules are used to predict
the future return and dividend of the traded asset. The resulting forecasts are evaluated by a risk aversion
analysis. These agents are referred to as 'condition forecasting' agents. The trading rule sets are evolved on
the basis of genetic algorithms. The performance of the rules is used as a fitness criterion. Superior trading
rules have a higher weighting (fitness) than unprofitable rules. Inefficient trading rules are replaced by
new rules, which are explored by the genetic algorithm using mutation and crossover operators. Initially,
the agents are equipped with little rationality and specialized knowledge about the market. During the
market process, the agents learn and thus, become reasonable experts in their domains.
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A benefit of simple rule-based agents is that this method can lead to very tractable precise results,
which gives insights about the interactions between trading rules. Probably the most important
disadvantage of rule based agent modelling is that if an important trading strategy is left out, the
interaction of the present strategies may not reflect the dynamics of real-world financial markets. Even if
the agents are allowed to explore new rules or to adapt each others behaviour, it is not ensured that
missing strategies are discovered by the agents themselves. Another disadvantage of rule based agents is
that the decision making is typically not guided by an objective function. Hence, one cannot measure the
performance of the agents in terms of their own subjective information processing. Furthermore, without
an objective function, the agents may not consider tradeoffs between different investment alternatives or
different investment goals. Such tradeoffs are typically incorporated into the agents' decision making by
utility concepts or related objective functions.

7.3 Forecasting models

Another way of modelling the agents' decision making is to incorporate a specific forecast model
into the decision scheme. The resulting decision scheme typically consists of two steps: first, the agent
predicts the future development of the market price; afterwards, the forecast is processed by an additional
decision rule or objective function. In this case, one can speak of a 'forecasting' agent.

The major difference between rule-based and forecasting agents is that the former deduce their
trading activities directly from the input information, while the latter use the input signals to construct a
forecast model. The resulting forecast is then evaluated by an additional decision rule or objective
function. In other words, forecasting agents deduce their trading decisions indirectly from the input data
by the construction of a forecast, which is afterwards evaluated by an additional decision rule.

Within the category of forecasting agents, one may distinguish between agents referring to
econometric forecast techniques and agents who are modelled by cognitive system based approaches. As a
major difference between these sub-categories, cognitive system based agents are modelled by semantic
specifications instead of being limited to the assumption of ad-hoc functional relationships. In other
words, the cognitive process of an agent is either explicitly modelled or implicitly represented by an
econometric forecast model and a related decision rule.

As far as agents relying on econometric forecast techniques are concerned, various methods from
the field of time series processing can be applied. For instance, one may refer to simple or multiple
regression analysis, nonlinear regression, neural networks or (G)ARCH processes.

7.4 Objective functions

An issue closely connected with the modelling of the agents' decision making processes is the
design of an appropriate objective function.

The relationship between the decision making process and the objective function is especially
obvious in case of forecasting agents.. Already mentioned, the decision scheme of a forecasting agent
incorporates two stages. First, the agent forms an expectation about the future market development.
Afterwards, the prediction is evaluated by a specific objective function or decision rule. The objective
function is therefore an integral part of the agent's decision making scheme. Since the decisions are always
deduced from the objective function, the trading activities of a forecasting agent are always goal oriented.

One may distinguish between two major categories of objective functions frequently used in
multi-agent modelling.

The first category refers to objective functions which are explicitly incorporated into the decision
making of an agent. This means, that the agent has a well defined objective function which is directly
included in his decision making process. Explicitly formulated objective functions can mainly be found in
the decision making schemes of forecasting agents.

The second category contains decision making schemes that only implicitly reflect the objectives
of the agents. In other words, the objectives of an agent are only indirectly incorporated into his decision
making scheme. Such representations are mainly associated with rule-based agents, who adapt real-world
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trading strategies. For instance, the chartists in the model of Farmer (1998) incorporate a single technical
rule that aims to identify market trends. Although these agents have no explicitly formulated objective
function, the underlying assumption of the trading strategy is to participate from market trends in order to
maximize the trading profit.

Explicit as well as implicit objective functions can be subdivided into expected profit and utility
maximization tasks. Typically, multi-agent models incorporate utility functions that only depend on the
wealth of the agents, i.e. the total value of their investment portfolio.

8. Routes to chaos and numerical analysis in nonlinear dynamics

So long as nonlinear dynamic models are considered, obtaining explicit analytic expressions for
periodic and chaotic solutions is, in general, complicated or even impossible. Therefore, in applied
nonlinear dynamics it is common practice to use a mixture of theoretical and numerical methods to
analyze the dynamics.

A general strategy for analyzing a nonlinear dynamical system starts with a stability analysis of
the steady states. In particular, a comparative static analysis of how a steady state becomes unstable as a
model parameter is varied can reveal primary bifurcations in a possible route to complicated dynamics. A
bifurcation is a qualitative change in the dynamics, for example concerning the existence or stability of a
steady state or a cycle. The way in which the eigenvalues of the corresponding jacobian matrix at the
steady state cross the unit circle as a parameter changes, characterizes the type of bifurcation that will
occur. At the bifurcation value, three generic cases arise:

- an eigenvalue A =1: a saddle-node bifurcation in which a pair of steady states, one stable and
one saddle, is created; or a pitchfork bifurcation in which two additional steady states are created.

- an eigenvalue A = —1: a period doubling or flip bifurcation, in which a 2-cycle is created

- a pair of complex eigenvalues on the unit circle: a Hopf or Neimark-Sacker bifurcation, in which
an invariant circle with periodic or quasi-periodic dynamics is created.

The stability of cycles created in these bifurcations depends upon higher-order derivatives at the
steady state. In order to investigate this stability, in higher-dimensional systems one has to use a so-called
centre manifold reduction and compute the corresponding normal form of the bifurcation.

Using local bifurcation theory allows detecting the primary and the secondary bifurcations in the
routes to complexity in asset price fluctuations. In addition, phase diagrams, bifurcation diagrams,
computation of Lyapunov exponents and fractal dimension are useful numerical tools when intending to
prove the occurrence of strange, chaotic attractors. Lyapunov characteristic exponents measure the
average rate of divergence (or convergence) of nearby initial states, along an attractor in several
directions. Attractors may be characterized by their Lyapunov spectrum. For a stable steady state or a
stable cycle, all Lyapunov characteristic exponents are negative. For a quasi-periodic attractor which is
topologically equivalent to a circle, the largest Lyapunov characteristic exponent is 4, = 0, whereas all
other Lyapunov exponents are negative. An attractor is called a strange or a chaotic attractor, if the
corresponding largest Lyapunov exponent is A, >0, implying sensitive dependence upon initial

conditions. Nearby initial states converging to the strange attractor typically diverge at an exponential rate

The notion of strange attractor refers to the fractal geometric structure of attractors exhibiting
sensitive dependence. The fractal dimension can be used for quantifying this complicated geometric
structure.

16



2.5

(a)

0.0

3.25 4.10
beta

Figure 2: Bifurcation diagram, with periodic and quasi-periodic dynamics

(Brock and Hommes, 1998)

[TIRACE

b 0 ’\
I”

0.03

exp

-0.05

3.29 4.1
beta

Figure 3: The largest Lyapunov characteristic exponent

(Brock and Hommes, 1998)

9. Neural network based agents

The most important characteristic of neural networks is their capability of being universal
approximators. They allow modelling nonlinear characteristics and are able of fitting a wide range of

forecast structures. Agents can build a price forecast at time t, £, p,,, ,, using a network training with

several inputs including several lagged prices, and trade prices averaged over all agents from earlier
periods. Agents can be randomly matched and trade occurs when agent pairs have different expected
future prices. They then split the difference and trade at the price in between their two expected values.

Both feedforward and recurrent neural networks can be used for multi-agent modelling, depending
upon the dynamic behaviour of the market.

In the model of Beltratti et al. (1996), the agents use feedforward neural networks to predict
upcoming stock price movements. Basically, the authors introduce two kinds of market participants: smart
and naive agents. Smart agents predict stock price movements on the basis of 3-layer feedforward neural

networks with four input signals. Inputs to the 3-layer networks are the most recent market prices 7, ,,

7, , and the former transaction prices P

-1 Pu .. In contrast, the forecast models of naive agents are

simplified: Naive agents only rely on the most recent market price 7, in order to forecast the future

development of the stock price. The underlying neural network architecture consists only of a single input
neuron containing the most recent market price and one output neuron computing the price forecast.
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A multi-agent model based on recurrent neural networks is presented in Yang (1999). The Yang’s
model includes three types of agents, value traders, momentum traders, and noise traders. The agents place
there funds either in a risky stock paying a stochastic dividend or in a riskless bond. Value investors
believe that the actual stock price reflects the discounted stream of all future dividends. Momentum
traders and noise traders are technicians who only consider historical price patterns. While momentum and
noise traders are modelled as rule-based agents who refer to technical trading rules, value traders form
their expectations on the basis of Elman's recurrent neural networks. These recurrent neural networks
incorporate so-called context units, which feed the information of previous activation values back into to
the network. More precisely, value investors use recurrent neural networks to predict the dividend growth
of the risky asset. Afterwards, the market price of the risky asset is estimated on the basis of the dividend
growth by using Gordon's constant dividend growth model.

Another neural network based approach can be found in LeBaron (2001). In this artificial stock
market, the agents invest their funds either in a riskless bond or in a risky asset paying a stochastic
dividend. As a specialty, the agents have different decision making horizons: Some agents are long-term
investors while others rely on short-term planning horizons. According to their planning horizon, the
agents choose from a broad spectrum of forecast models that are fitted to historical data. Forecast models
and agents are therefore separated. Each forecast model is composed of a simple feed-forward network
incorporating one hidden neuron and a limited number of input signals. The input signals consist of
technical and fundamental indicators. The neural networks are evolved by using a genetic algorithm.

As it can be seen from these examples, the decision making schemes of econometric agents do not
incorporate semantic specifications of the underlying cognitive processes in terms of e.g. perception,
internal processing and action. In other words, the econometric forecast models of the agents merely
assume ad-hoc functional relationships between the input signals and the target values.

10. Cognitive systems, learning and evolution

Cognitive system based agent models are an approach of capturing the semantic specifications of
the agents' decision schemes in a structural framework. More precisely, the decision making of an agent is
modelled by a basic cognitive system. The cognitive system incorporates three properties: perception,
internal processing and action. These properties constitute necessary conditions for a cognitive system and
may include various other features. As a structural representation of such a cognitive system, one may
refer to time-delay recurrent neural networks. The cognitive process generates not only expectations of the
market price, but also concrete trading decisions. Since a cognitive agent has a specific objective function
(e.g. utility maximization), the resulting actions are always goal-oriented. As it can be seen from this
outline, the buying and selling decisions of a cognitive agent are nof deduced from a specific econometric
forecast model which only presumes an ad-hoc functional relationship between external influences and the
market development. Rather, the decisions of the agent are formulated in terms of the underlying cognitive
system. This is truly a more realistic approach of modelling the agents' behaviour.

Heterogeneous behaviour may also originate from the learning and evolution of the agents.

Multi-agent models that refer this source of heterogeneity typically incorporate agents who are
endowed with set of dynamic trading rules. The rule sets are evolved by genetic algorithms. In such a
model, agents are very homogeneous at the start in their abilities and strategy structures. During the
market process, the agents learn and develop more sophisticated trading strategies. In other words,
differences in behaviour and strategy evolve endogenously as the market runs, and thus agent
heterogeneity becomes a changing feature of the market. Examples including genetic algorithms as a
source of heterogeneity are given in De la Maza and Yuret (1995), LeBaron (2001) or the Santa Fe
artificial stock market.

Besides genetic algorithms, one may also refer to gradient based learning techniques in order to
generate heterogeneous decision behaviour. First, the agents may simply differ in their underlying learning
techniques. Different ways of learning should lead to heterogeneous agents.

Even if the applied learning mechanism is the same for all agents, heterogeneous decision
behaviour may arise. In this case, the agents are endowed with different learning parameters. An example
of such an approach can be found in the model of Beltratti et al. (1996). The stock market is populated
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with smart and naive agents. Both agent types learn with standard error backpropagation. However, the
learning behaviour of smart and naive agents is different. Smart agents can learn faster than naive ones,
because they use more effective parameters for the learning.

An interesting question is how the agents evolve their trading strategies, adapt to changing market
conditions and learn how to improve their behaviour. Already mentioned, learning is also an important
source of heterogeneous decision behaviour. Generally speaking, 'learning' or 'adaptive behaviour' means
that the agents are able to modify parts of their decision making schemes in a specific manner. By this, the
agents adapt their behaviour to changing market conditions.

The learning and adaptive behaviour has different purposes. For example, rule-based agents may
either develop completely new trading strategies or change a few parameters of already existing ones.
Another possibility is that rule-based agents switch between different trading strategies as the market
evolves. This corresponds to contagious decision making or so-called herding behaviour. Moreover,
forecasting agents learn by fitting the free parameters of their forecast models to historical data. During
the learning, the agents generate a structural hypothesis of the underlying market dynamics, i.e. they try to
identify invariant structures out of varying time series. The generated structures allow the agents to predict
the future development of the market price.
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Abstract

1. Introduction

Modelling, optimizing, controlling and stabilizing nonlinear or time-varying economic processes
are challenging due to various reasons: the lack of an ex-ante specification of model's structure, high
noise levels, non-stationarities induced by structural changes over time, fluctuations and shocks,
nonlinear effects of either underlying dynamics or complex human behaviour, and so on. This paper
focuses on various soft computing methods that can be successfully applied in economic and financial
area when dealing with nonlinear modelling and control.

Soft Computing was originally defined by Zadeh (1994) as a revolutionary computing paradigm
whose guiding principle is "... to exploit the tolerance for imprecision, uncertainty and partial truth in
order to achieve tractability, robustness, low solution cost and better rapport with reality". According to
Zadeh, the main constituents of Soft Computing are Fuzzy Logics, Neuro-Computing, Evolutionary-
Computing and Probabilistic Computing, as well as some hybrid approaches (Neuro-Fuzzy, Fuzzy-
Genetic, Neuro-Genetic) emerging from the basic ones. An important characteristic of SC is its intrinsic
capability to create hybrid systems that allow deriving synergic effects from its components. The
advantage of integrating such technologies is to provide mixed reasoning and searching methods for
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extracting domain knowledge from empirical data, as well as the opportunity to develop flexible
computing tools to solve complex problems.

The potential of soft computing based methods to deal with nonlinear process modeling and
control derives from their capability to be universal approximators (i.e., to estimate almost any
computable function on a compact set, provided that enough experimental data and enough computing
resources are available). Such a natural propensity for supervised learning is most often employed in
practical applications.

There is an enormous field of potential applications that soft computing based methods surround
in economic and financial area. predicting stock returns and simulation of trading strategies, time series
processing for financial and economic forecasting, credit authorization screening, project management
and bidding strategy, risk rating of exchange-traded, fixed income investments, prediction of default and
bankruptcy, pricing initial public offerings, determining optimal capital structure, flexible estimation of
cost functions, and so on.

2. Soft computing modelling versus econometric modelling

The ex ante specification of functional form in nonlinear econometric model building is
challenging when the true functional form is unknown. Econometricians considered several relevant
criteria for the selection of functional forms: theoretical consistency, domain of applicability, flexibility,
computational facility and factual conformity. A large research effort has focussed particularly on the
concept of flexibility. The parametric estimation approach (especially guided to provide a sufficiently
flexible specification of functional forms) was the classical way to face this challenge. Various so-called
"flexible functional forms" were proposed for modelling producer behaviour: TRANSLOG is the most
popular one. In contrast, soft computing provides versatile techniques of estimation: instead of dealing
with difficult problems as the ex ante specification of functional forms, it allows more tractable solutions:
choosing fuzzy partitions and tuning the shape of membership functions, specifying the neural network
architecture, etc. Furthermore, the predictive power of such methods is considerably greater when
comparing with parametric estimation methods.

3. Time series processing based on soft computing methods

Using soft computing in time series processing is tolerant to nonlinear underlying dynamics, high
noise level and do not have to assume stationarity. Neural networks offer a straightforward extension to
the classical way of modelling time series. Feedforward networks can use a specific mechanism to deal
with temporal information (layer delay without feedback or time window) and can thus extend the linear
autoregressive model with exogenous variables (ARX) to the nonlinear ARX form (NARX):

yo=F™(y, s Vieps Upegsns U_,_n)+&,, where F™ is a non-linear function (with NN being either

MLP or RBF ). For other types of models used in time series processing that involve predictors with
feedback, one can resort to recurrent networks, where future network inputs will depend on present and
past network outputs. A special case of recurrent network that could be used to identify nonlinear ARMAX
models is the Jordan network. It consists of a multilayer perceptron with one hidden layer and a feedback
loop from the output layer to an additional input (or context) layer. In addition, self-recurrent loops on
each unit in the context layer may be introduced. Another type of recurrent network that has been proved
to be useful for identification of state space models is the Elman network. It consists of an MLP with an
additional input layer, called the state layer, receiving as feedback a copy of the activation from the
hidden layer at the previous step. Backpropagation through time (Werbos, 1990) and Time Delay Neural
Networks (Lang, Waibel and Hinton, 1990) are some other examples of recurrent neural networks.

4. Applying soft computing methodology to technical analysis

Predicting price levels is an intriguing, challenging, and admittedly risky endeavour. Under the
efficient market hypothesis (EMH) prices should instantly and correctly adjust to reflect all the
information available. This means that given the information, no prediction of future changes in the price
can be made (or, as Maurice Kendall suggested, the stock returns follow a "random walk"). Despite the
traditionally massive support for EMH, there is a majority of market actors believing that they can predict
the prices in a way that can make them profit. Technical analysis uses trend following strategies based on
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the assertion that price changes have inertia. It involves using past stock prices, volume, and other related
data to forecast future price movements and to infer trading decision rules that specify when to buy or sell
an investment. A set of such rules or conditions is referred to as an entry/exit system, or a trading system.
Upon applying an entry/exit system to a set of data, an entry/exit signal (also called buy/sell signal or
trading signal) is generated. Entry/exit signals are indications of the best time to buy or sell a stock based
on one or more factors in the market. A trading system should have trading rules that allow the investors
to profit from both the cases when prices increase or decrease.

Neural networks used in conjunction with genetic algorithms have recently provided empirical
evidence to be the most efficient tool for technical analysis, especially due to their ability of representing
non-linear relationships and to their ability of learning these relationships from the data being modelled.
A neural network can be used to generate entry/exit signals directly, or its outputs can be processed by an
entry/exit system to produce entry/exit signals. Once the entry/exit system begins to break down, the
neural network can improve its performance by re-training on the new collected data. Genetic algorithms
can be combined with neural networks to enhance their performance by finding optimal neural network
settings or to be used for post-processing optimization.

5. Using fuzzy control techniques for stabilizing economic processes

Various techniques have been used to control or stabilize economic processes. from econometric
models based on rational expectations (assuming that shifis in economic policy produce revised
expectations of rational agents), to regulatory mechanisms, normally regarded as engineering tools.
However, applying nonconventional techniques, such as fuzzy control, provides more flexible and reliable
alternatives than the conventional way. The interest in applying fuzzy control to economic processes
consists of at least two advantages: on the one hand in prescribing control actions by linguistic
descriptions and on the other hand in the capability of transition from linear to nonlinear modes of
control, conjugated with fine-tuning procedures. We can benefit from such nonlinear capabilities when
designing a fuzzy control strategy to stabilize an economic process, by choosing different shapes of the
membership functions, different implication functions, different T-norms and T-conorms to model the
logical connectives used in the antecedent of various rules and by scaling the inputs in order to fully
exploit the range of universe of discourse. As an application of fuzzy control to economic processes, we
provide a fuzzy extension of the Phillips’ stabilization model in two variants: for a closed economy (where
a fuzzy PID-like controller is implemented) as well as for an open economy (where a fuzzy state-feedback
controller is implemented).

1. Introduction

Modelling, optimizing, controlling and stabilizing nonlinear or time-varying economic processes are
challenging due to various reasons: the lack of an ex-ante specification of model's structure, high noise
levels, non-stationarities induced by structural changes over time, fluctuations and shocks, nonlinear
effects of either underlying dynamics or complex human behaviour, and so on. This paper focuses on
various soft computing methods that can be successfully applied in economic and financial area when
dealing with nonlinear modelling and control.

Soft Computing was originally defined by Zadeh (1994) as a revolutionary computing paradigm
whose guiding principle is "... to exploit the tolerance for imprecision, uncertainty and partial truth in
order to achieve tractability, robustness, low solution cost and better rapport with reality". According to
Zadeh, the main constituents of Soft Computing are Fuzzy Logics, Neuro-Computing, Evolutionary-
Computing and Probabilistic Computing, as well as some hybrid approaches (Neuro-Fuzzy, Fuzzy-
Genetic, Neuro-Genetic) emerging from the basic ones. An important characteristic of SC is its intrinsic
capability to create hybrid systems that allow deriving synergic effects from its components. The
advantage of integrating such technologies is to provide mixed reasoning and searching methods for
extracting domain knowledge from empirical data, as well as the opportunity to develop flexible
computing tools to solve complex problems.

The potential of soft computing based methods to deal with nonlinear process modelling and control
derives from their capability to be universal approximators (i.e., to estimate almost any computable
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function on a compact set, provided that enough experimental data and enough computing resources are
available). Such a natural propensity for supervised learning is most often employed in practical
applications.

There is an enormous field of potential applications that soft computing based methods surround in
economic and financial area: predicting stock returns and simulation of trading strategies, time series
processing for financial and economic forecasting, credit authorization screening, project management and
bidding strategy, risk rating of exchange-traded, fixed income investments, prediction of default and
bankruptcy, pricing initial public offerings, determining optimal capital structure, flexible estimation of
cost functions, and so on.

2. Soft computing modelling versus econometric modelling

The ex ante specification of functional form in nonlinear econometric model building is challenging
when the true functional form is unknown. Econometricians considered several relevant criteria for the
selection of functional forms: theoretical consistency, domain of applicability, flexibility, computational
facility and factual conformity. A large research effort has focused particularly on the concept of
flexibility. The parametric estimation approach (especially guided to provide a sufficiently flexible
specification of functional forms) was the classical way to face this challenge. Various so-called "flexible
functional forms" were proposed for modelling producer behaviour: TRANSLOG is the most popular one.
In contrast, soft computing provides versatile techniques of estimation: instead of dealing with difficult
problems as the ex ante specification of functional forms, it allows more tractable solutions: choosing
fuzzy partitions and tuning the shape of membership functions, specifying the neural network architecture,
etc. Furthermore, the predictive power of such methods is considerably greater when comparing with
parametric estimation methods.

To facilitate the comparison, let us consider a famous model due to Christensen & Greene (1976),
where the total cost of steam generation is defined as a function of the level of output q and a vector p of

three factor prices: capital (p, ), fuel (p;) and labour (p,). A stochastic specification of the model in a
TRANSLOG form is given by the equations of factor shares and cost function:

v=o,+B -lnp+f  -Inq+eg,
4 1 [ ’ 1
InC=0a,+o0, Inp+a; ~lnp+5~lnp ‘B, -Inp+Inp"-B -lnq+§-[3qq -(lnq)2 +€,

We used a FGLS (Feasible Generalized Least Squares) estimation procedure to compute the
TRANSLOG estimates. Alternatively, two soft computing methods were applied to the same dataset: a
feedforward neural network based method (implementing a Levenberg-Marquardt training algorithm) and
a neuro-fuzzy method (ANFIS). For measuring the accuracy of forecasts we computed the root mean
squared error (RMSE). The table below confirms that the soft computing methods produce more accurate
results:

Table 1
TRANSLO NN (Levenberg- ANFIS
G Marquardt)
RMSE 1.3868 0.8792 0.3545

The goodness of fit (almost perfect in case of ANFIS) can be also compared graphically.
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Figure 1: Goodness of fit in case of using TRANSLOG and ANFIS, respectively.

3. Time series processing based on soft computing methods

Using soft computing in time series processing is tolerant to nonlinear underlying dynamics, high
noise level and do not have to assume stationarity. Both feedforward and recurrent neural networks offer a
straightforward extension to the classical way of modelling time series.

One of the easiest way is to equip feedforward networks with a mechanism to deal with temporal
information (layer delay without feedback or time window), which can thus extend the linear
autoregressive model with exogenous variables (ARX) to the nonlinear ARX form (NARX):

v =F"(

Yi-1s-++» yt—/ﬂ U gses ut—r—m) &

where F™ is a non-linear function. Capturing nonlinear characteristics of time series is based on the
capability of either MLPs (multilayer perceptrons, with hidden units having sigmoidal transfer functions)
or RBFNs, (radial basis function networks, with hidden units using a distance propagation rule and a
Gaussian transfer function) to be universal function approximators. This means that they can approximate
any computable function on a compact set arbitrarily closely by

q m
¥i(v,w) = F" (2) :(Zvij 'GJ(ZWJU "2y +Wjoj+vioja i=l...n
= e

where G is a sigmoidal function, q is the number of hidden units, v; and w, are weights, v,, and W,

are biases (thresholds) — or by

q
¥i(v,w) = F*(2) :[ZVU 'FJ(Z(WM _Z,ﬂ)z +Wj0j+vi0} i=L...n
=] =

where ' is a Gaussian function, provided that q is sufficiently large.

For other types of models used in time series processing that involve predictors with feedback, one
can resort to recurrent networks, where future network inputs will depend on present and past network
outputs. A special case of recurrent network that could be used to identify nonlinear ARMAX models is the
Jordan network. It consists of a multilayer perceptron with one hidden layer and a feedback loop from the
output layer to an additional input (or context) layer. In addition, self-recurrent loops on each unit in the
context layer may be introduced. Another type of recurrent network that has been proved to be useful for
identification of state space models is the Elman network. It consists of an MLP with an additional input
layer, called the state layer, receiving as feedback a copy of the activation from the hidden layer at the
previous step. Backpropagation through time (Werbos, 1990) and Time Delay Neural Networks (Lang,
Waibel and Hinton, 1990) are some other examples of recurrent neural networks.
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4. Applying soft computing methodology to technical analysis

Predicting price levels is an intriguing, challenging, and admittedly risky endeavour. Under the
efficient market hypothesis (EMH) prices should instantly and correctly adjust to reflect all the
information available. This means that given the information, no prediction of future changes in the price
can be made (or, as Maurice Kendall suggested, the stock returns follow a "random walk"). Despite the
traditionally massive support for EMH, there is a majority of market actors believing that they can predict
the prices in a way that can make them profit. While the predictability of prices is assumed, finding
methods that improve the predictive power of models becomes crucial. The decision rules that such
models incorporate rely on either technical or fundamental analysis of past information.

Technical analysis uses trend following strategies based on the assertion that price changes have
inertia. It involves using past stock prices, volume, and other related data to forecast future price
movements and to infer trading decision rules that specify when to buy or sell an investment. A set of such
rules or conditions is referred to as an entry/exit system, or a trading system. Upon applying an entry/exit
system to a set of data, an entry/exit signal (also called buy/sell signal or trading signal) is generated.
Entry/exit signals are indications of the best time to buy or sell a stock based on one or more factors in the
market. A trading system should have trading rules that allow the investors to profit from both the cases
when prices increase or decrease.

Neural networks used in conjunction with genetic algorithms have recently provided empirical
evidence to be the most efficient tool for technical analysis, especially due to their ability of representing
non-linear relationships and to their ability of learning these relationships from the data being modelled. A
neural network can be used to generate entry/exit signals directly, or its outputs can be processed by an
entry/exit system to produce entry/exit signals. Once the entry/exit system begins to break down, the
neural network can improve its performance by re-training on the new collected data. Genetic algorithms
can be combined with neural networks to enhance their performance by finding optimal neural network
settings or to be used for post-processing optimization.

Neural networks and genetic algorithms can be used for technical analysis in a variety of ways.
First, a neural network could be used to create a model for predicting the future price of a financial
instrument, given the current and previous prices and other technical and/or fundamental data. The
predicted price could then be used within an entry/exit system to produce a signal indicating when to buy
or sell. Genetic algorithms could be used to optimize the neural network inputs and parameters in order to
produce the best model possible. A second method would be to train a neural network to optimally predict
an entry/exit signal using only current and historical data as inputs. Since the output of this type of neural
model is an entry/exit signal, it can be used directly without the need for further processing by an
entry/exit system. Again, genetic algorithms could be used to optimize the inputs and parameters to the
neural network in addition to the entry/exit system thresholds. A third method could be to use a neural
network to create a model for predicting the performance of a stock for a certain period into the future. For
example, the inputs to the model could be the current price, the percent gain over the last week, the percent
gain over the last month, etc. and the desired output could be the percent gain for the next week. As with
the previous two methods for using neural networks, the networks inputs and parameters could be
optimized using genetic algorithms.

5. Using fuzzy control techniques for stabilizing economic processes

Various techniques have been used to control or stabilize economic processes: from econometric
models based on rational expectations (assuming that shifts in economic policy produce revised
expectations of rational agents), to regulatory mechanisms, normally regarded as engineering tools.
However, applying nonconventional techniques, such as fuzzy control, provides more flexible and reliable
alternatives than the conventional way. The interest in applying fuzzy control to economic processes
consists of at least two advantages: on the one hand in prescribing control actions by linguistic
descriptions and on the other hand in the capability of transition from linear to nonlinear modes of control,
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conjugated with fine-tuning procedures. We can benefit from such nonlinear capabilities when designing a
fuzzy control strategy to stabilize an economic process, by choosing different shapes of the membership
functions, different implication functions, different T-norms and T-conorms to model the logical
connectives used in the antecedent of various rules and by scaling the inputs in order to fully exploit the
range of the universe of discourse. As an application of fuzzy control to economic processes, we provide a
fuzzy extension of the Phillips’ stabilization model in two variants: for a closed economy (where a fuzzy
PID-like controller is implemented) as well as for an open economy (where a fuzzy state-feedback
controller is implemented).

5.1. The fuzzy control algorithm

Consider the input space X as beinga N , -dimensional referential:

X=X, %% X, xox Xy

where X, is the universe of discourse of the input variable X, .

1

Forany i in {l,..., N}, let us consider a fuzzy covering of the universe of discourse X, :

14

ij }1:1,..., m;

where 4, are fuzzy sets. Normally, fuzzy partitions are addressed, that is, fuzzy coverings with the
additional property:

m;

S, (=1 VxeX,
J=1 ’

The rule base includes a set of N, parallel fuzzy rules. Each fuzzy rule is an if —then statement,

where the antecedent and the consequent consist of fuzzy propositions. The antecedent contains a
combination of propositions by means of the logical connectives and and or . Formally, we have:

ot if x is 4;, and ... and x, is 4,, and ... and x, is 4, , then y is B,

In practice, fuzzy control is applied using local inferences. This means that each rule is inferred and
the results of the inferences of the individual rules are aggregated afterwards. According to this approach,
the inference in fuzzy control is represented by the following steps:

1. Matching of fuzzy propositions x, is 4,,, used in the premises of fuzzy rules r,, with the

numerical data x/ (controller inputs):
_ !
al,k - /’IA,J( (xl)
where o, , is a numerical value representing the matching.

2. Determining the degrees of fulfillment (DOF) 3, for each rule 7, :
Ny
Bi=Ta,,

i=1

where 7' is the T-norm representing the and connective in the premises of the rules. Normally, T is
chosen to be either the min or the product operator.

3. Determining the result B, of each individual rule r, :

ty, (V) = 1(B,., 15, ()
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where [/ is the implication used to model the fuzzy rule. This can be one of the suitable fuzzy
implications. In fuzzy control, a conjunction-based fuzzy implication (also called T-implication) is
normally used: either the min implication (introduced by Mamdani) or the product implication (introduced
by Larsen).

4. Aggregation of the partial results B, of the individual fuzzy rules 7, into the overall result B':
Hp(y) = LkJ}’LB,’( )

5. Finally, a defuzzification method is needed to obtain a crisp output, starting from the aggregated

fuzzy result B’'. For example, we can use the center-of-gravity defuzzification method, which is
defined by:

[, 1y (3)-ydy

cog(B) =
[, 1y (y) dy

Some discrete versions of this method are mostly used in fuzzy control.

The most common inference methods are the max-min method, the max-product method and the sum-
product method, where the aggregation operator is denoted either by max or by sum, and the fuzzy
implication operator is denoted either by min or by prod.

5.2. The linear controller as a subset of a fuzzy controller

The emulation of a linear controller can provide an initial fuzzy controller. The latter can be further
used as a starting point to design a more complex fuzzy controller (a nonlinear one), by gradually
modifying the initial choices for the shape of membership functions, logical operators, etc. Only numerical
inputs are considered.

In the case of a linear controller the input-output mapping is considered as a linear algebraic
equation:

Nx
y=>¢-x+d=c-x+d

i=1
where d is an offset. The fuzzy controller function y = f(x) can emulate the linear controller

y=c'-x+d when meeting the following assumptions:

Al. The membership functions of the fuzzy sets on the universe of discourse of the inputs are
triangularly shaped and normal;
A2. The fuzzy sets for each input form a fuzzy partition:

m;

{AI'»,}j 1 ..,m,; jz:l‘uAi‘/(x;)zl’ Vx]' GX].

=1..

A3. The fuzzy rule base is complete;

Ad4. A T-norm is used for the implication function (T-implication);

AS5. The operator for the conjunction in the premises of the fuzzy rules is the product operator;

A6. The (bounded) sum operator is used for the aggregation and for the or connective if it is used;

A7. Crisp consequents for the individual fuzzy rules are considered and their choice is made in
accordance with the linear controller equation y=c'-x+d ;

A8. The fuzzy-mean defuzzification method is used (this implies the choice for the aggregation
operator in A6).

The assumptions Al to A4 imply that there exists a fuzzy rule for every input combination. The
assumptions A5 and A6 (using the summation and product operators instead of the max and min
operators), are necessary because the emulation of linear controllers requires operators that result in linear
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interpolation. Actually, there are some reasons to prefer the bounded sum, which eliminates the occurrence
of supernormal fuzzy sets and thus conforms to fuzzy set theory:

Hy(¥)= min(;ﬁk Hp, ), 1)

The most important assumption to be met is A7, because, due to the rest of the assumptions, the
output of a fuzzy controller with N, inputs results in an interpolation between the consequences of at

most 2™ active rules ina N  -dimensional space. Indeed, if each fuzzy partition contains only normal
and convex fuzzy sets, then at any value x € X| there are no more than two consecutive overlapping

fuzzy sets 4, , and A, ,,,, such that:

My, (x})>0 and Hap o (x))>0

A
A N Al,€+l

:xl

Figure 2. Crisp input matching two consecutive overlapping fuzzy sets of a fuzzy partition

The numerical consequences of the at most 2" contributing fuzzy rules determine whether or not a
linear relation by interpolating between these points (hyperplane), exists. When this hyperplane exists, the
input-output mapping of the fuzzy system satisfies the linear equation y=c¢'-x+d .

5.3. Emulating a PID controller by means of a linear fuzzy controller

An easy and often convenient way to start the design of a nonlinear fuzzy controller is to emulate a
conventional PID (proportional-integral-derivative) controller by means of a linear fuzzy controller and
to make it progressively nonlinear.

In the case of a conventional PID controller, the control variable u(¢) is defined in terms of
deviations or errors e(f) between a reference value y,, and the process output y(7) (i.e.,

e(t) zyrcf _y(t) ):

de(t)

ut)=G, e(t)+G, - [e(r)dr+G, -
0

where G, G, and G, are the proportional, integral and derivative gains, respectively.

When we are concerned with digital control, a discrete approximation of the previous relation is
necessary. It can be obtained by replacing the derivative term with a backward difference and the integral
with a sum using rectangular integration:

! e —e
— 4 =1 _ :
u =G,-¢+G,- EleTTS +G, T =G,e,+G, ie, +G, -ce,
=

s
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where 7, is the sampling period (in economic applications, 7 is normally assumed to be 1).

In order to emulate the conventional PID controller through a linear fuzzy controller, we have to
replace the summation in PID control by a fuzzy rule base acting like a summation. The closed loop system
should thus show exactly the same step response (this is a check that the implementation is correct).

Hence, a fuzzy PID (FPID) controller use variables as error e, change of error ce, and integral
error ie in the antecedent of if - then rules and the control variable u (which may be replaced by change of
control cu,when we have to deal with incremental control) in the consequent of rules.

A fuzzy controller based on Mandani-type fuzzy inferences would consist of rules having the form:
reif(e is A, )and (ce is 4, ;) and (ie is 4; ;) then (uis B, )

A PID-like fuzzy controller based on Sugeno-type fuzzy inferences has rules of the form:

reif(eis A )and(ceis A ;) and (ie is 4; ,)then u=a,-e+a, -ce+a;-ie

We turn now to the representation of a fuzzy controller as an input-output mapping. In the general

case it may result in a nonlinear shaped control hypersurface. When three inputs (e, ce, ie) and one
output (u ) are considered, this mapping becomes:

u= f(e,ce,ie)

However, the assumptions introduced in section 3 allow us to design a fuzzy rule base acting like a
summation and resulting in a linear mapping:

u,=Gp-e, +Gi-ie, + Gd - ce,

In conventional control, the gains are mainly used for tuning the response. In fuzzy control, scaling the
inputs onto a standard universe of discourse it is also important and suggests to introduce one more parameter
to deal with.

So, the next step in the design procedure is to transfer the three gains (Gp, Gi and Gd) used
in the conventional PID controller into four gains (say FGp, FGi, FGd and FGu that are

necessary for tuning and scaling the FPID controller. The latter emulates the former if the following
condition is met:

u,=Gp-e, +Gd -ce, + Gi-ie, =[FGp~ef + FGd -ce, +FGi-ief]-FGu=
=FGp-FGu-e, + FGd-FGu-ce, + FGi-FGu-ie,

Comparing the gains of the FPID controller with the gains of the conventional PID controller, the
following relations can be derived:

FGp-FGu=Gp = FGuzL-Gp

FGp
Gd
FGd - FGu=Gd = FGd=FGp —
Gp
. . . Gi
FGi-FGu=Gi = FGi=FGp -—
Gp

Let us now assume that the error is in the range [—E, E] and for the fuzzy controller we set a
standard input universe, say [-100, 100]. In such a case, we have:

ec[-E,E] = FGp-ec|-FGp-E,FGp-E]=[-100,100]

Thus, we can set:
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100
FGp=—
P=g

The other gains are now fixed as follows:

100 E Gp E Gp

The conventional PID controller may be tuned using the Ziegler-Nichols frecquency response
method, resulting in optimal values for the parameters Gp, Gi and Gd . Afterwards, we will obtain the
equivalent FPID controller, deriving its parameters ( FGp, FGi, FGd and FGu) from those of the PID
one.

5.4. The Phillips' Stabilization Model for a Closed Economy and its Fuzzy Extension

The Phillips' model naturally assumes that the level of aggregate demand determines the level of national
income. The former is made up of a part originating from private economic agents and of a part originating
from the government. The stabilization policy consists of the adjustment of government expenditure in order
to increase or decrease the aggregate demand, resulting in a desired level of the national income. Face to
modifications induced in aggregate demand, the producers react by making some adjustments in output: if
aggregate demand exceeds the current output, the latter will be increased; otherwise, it will be decreased.

The stabilization model is given by the equations:

Y(t)=a-(D()-Y(1)); a>0 (1)
D(1)=(1-0)-Y)+G(t)—-v; 0<l<] )
G =b-(G" (1)-G©); b>0 3)

G’ (1) - given in the form of a control policy 4)

where: Y (¢) is the national income; D(¢) is the aggregate demand; a is a reaction coefficient (representing
the velocity of adjustment to a discrepancy between aggregate demand and current output); (1—/¢) is the
marginal propensity to spend (i.e. the marginal propensity to consume plus the marginal propensity to invest);

v is an exogenous disturbance, indicating a decrease in aggregate demande; G(¢) is the actual
government demand; G (¢) is the potential government demand, which stands for the stabilization policy; b

is a reaction coefficient, indicating the speed of response to a discrepancy between potential and actual public
expenditure.

A. Conventional (PID-like) modes of control

In order to simplify the analysis, the variables are measured in terms of deviation from their desired
levels, so that a negative value simply means that the actual value is smaller than the desired value. Thus, we
are led to consider the reference value Y, as being 0 and the error as being:

e(t)=Y,y ~Y(1) ==Y (1) 5)

Let us assume that national income is initially at the desired level and that an exogenous decrease in
aggregate demand occurs.

The stabilization policy proposed by Phillips, was defined in terms of a proportional (P), or derivative
(D), or integral (I) mode of control, or a combination of these three modes, that is in terms of a PID
control policy. In the latter case, the relation defining the control variable takes the form:
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de(t)

ut)=G (1)=G,-e(t)+G, - [fe(t) dt+G, - (6)

where G, G, and G, are the proportional, integral and derivative gains, respectively.
The Phillips' model can be manipulated in order to reduce it to a single equation. Finally we obtain:
Y+(al+b)Y +ablY —abG" =—abv (7)

When we consider one unit decrease v =1 in aggregate demand, the differential equation of the
model becomes:

Y+(al+b)Y +ablY —abG" =—ab (8)

Inserting the various modes of control defining u(f)=G" (¢) as is generically expressed by (6), we
can determine the time path of national income.

The conventional PID control scheme for Phillips' stabilization model is shown in figure 3:

A\ 4

1 +] ue a*b ]
+

Bxogenous decrease * (@" I b)'s+ a*b”|
in aggregate demand Rocess
transfer function

Yt

Q@
°
Y
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A
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du/dt |-

+
&
(o
A

Derivative

Figure 3. Control scheme for the classical Phillips' model

Let us assume the following parameters for the model described above: a=4, b=2, ¢ =0.25.

In figure 4.a., curve (1) depicts the time path of national income (measured in terms of deviation from its
desired level), without any stabilization policy (there is a stationary error of —4 ). Curve (2) depicts the case

(-b)’
where G, = % , indicating the frontier between a monotonic and an oscillatory behaviour. Curve (3)
a

illustrates the case when a steady state solution of " =—1 is desired, involving G , =1=£=0.75. The time

paths in figure 4.b. show that the effect of an integral policy is to obtain a null stationary error, while the effect
of a derivative policy is to offset the oscillatory bias of other policies.
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a. (1) G,=G,=Gy=0; (2)G,=1/32; G;=G,=0; b. (1) G,=G,=8; G;,=0; (2) G,=G,=8; G,=1
(3) G,=0.75, G;=G,=0
Figure 4. Time paths for specific choices of controller gains

B. The linear fuzzy controller emulating the PID-like Phillips' stabilization model

The design procedure of the FPID controller was exposed in detail in the previous sections. So, we
are now in a position to represent the scheme of this fuzzy controller. It is shown in figure 5, where the
input range [—F£, E] was fixed to [-4, 4].

a*b N [
Exogenous decrease s%H(a*l+b)*s+a*b*]
in aggregate demand Y(t)
Process

transfer function

ein[—4,4]
Proportional
e(t) =-Y(ty_
4/100*Gp /><><\ 100/4*Gi/Gp 1/s [e—1e N
Integral
FGu Fuzzy L Yref
controller  MUX T00/4*Gd/Gple| du/dt |[+—
Derivative -

FGd
Figure 5. Fuzzy PID control scheme for the Phillips' stabilization model
The FPID controller scheme is shown in figure 6.

e e [-E, E] .

Proportional

| du/dt 158100/E*Gd/G

A 4

i\

Mux Fuzzy
controller

Derivative

—> 1/s e

Integral

Figure 6. Fuzzy PID controller (FPID)
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Sometimes, a rule base with only two inputs is more convenient. An easy way to reduce the number
of fuzzy controller inputs is to separate the integral action as in the fuzzy PD+I (FPD+I) controller shown
in figure 7.

The controller function is thus split into two additive parts:

U=Upp, +U; = frpp (e, ce) + f;(ie) 9

The first one corresponds to the FPD controller and is represented by a surface. In the initial stage of
the design, this surface is a plane, but it may be made nonlinear in a subsequent stage. For example, we
can modify the shape of the surface by manipulating the membership functions. Its associated plot is a
design aid by visual inspection when selecting membership functions and constructing rules.

ce[-EE]

Proportional

€ ol du/dt |8

AN

Fuzzy
controller

Derivative
—| 1/s He{ 100/E*Gi/G
Integral FGi

Figure 7. Fuzzy PD+I (FPD+I) controller

FGi*ie

Now let us illustrate the construction of a fuzzy rule base for a FPD+I controller.

We consider a standard universe of discourse (say [-100,100]) for both inputs: error and

change of error. For the sake of simplicity, the same fuzzy partition will be considered in both cases
(see figure 8, where “N”, “AZ” and “P” stay for “Negative”, “About Zero” and “Positive”,
respectively).

il

1“N AZ p

0 : > €
-100 0 100 “¢

Figure 8. Fuzzy partition on the standard universe of discourse [-100, 100]

Due to the summation, the standard universe for the output variable u will be [-200, 200].

According to the assumption A7 introduced in section 3, fuzzy singletons (whose positions are determined
by the sum of the peak positions of the input sets) will be chosen as consequents for fuzzy rules (see figure
9).
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0 , U
-200 -100 0 100 200

Figure 9. Fuzzy singletons chosen as consequents for fuzzy rules

Choosing the design parameters according to the assumptions A1l to A8, the control surface
degenerates to a diagonal plane (figure 10).

Control

Change of error -100  -100

Emor
Figure 10. Linear control surface

C. Making the Linear Fuzzy Controller Progressively Nonlinear

There are three sources of nonlinearity in a fuzzy controller:
. The rule base. The position, the shape and the number of fuzzy sets as well as the

nonlinear input scaling cause nonlinear transformations. The rules often express a nonlinear control
strategy.

The inference engine. If the connectives and and or are implemented as for example min
and max, respectively, they are nonlinear.

. The defuzzification. Several defuzzification methods are nonlinear.

All the characteristics enumerated above can be used to gradually make the linear fuzzy controller
nonlinear. The shape of the sets and the choice of rules are the easiest to be applied.

The shapes of the control surface induced by certain input families of fuzzy sets are shown in figure
11.

Control

Control

Change of error -100 -100
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Figure 11. Nonlinear control surfaces induced by different input families

The control characteristics producing nonlinearities that affect the closed-loop system dynamic must
be chosen by analysing how the response reacts to each of them.

D. Fine-Tuning the Nonlinear Fuzzy Controller

The final phase in the design procedure is to fine-tune the gains attached to the nonlinear fuzzy
controller. This operation combines the intuition with some rules of thumb derived from experience. In

simulation it is possible to experiment with different control surfaces and get an idea of the gain margin
and characteristics of response.

There is a large potential for the design approach in fuzzy PID controllers, due to the widespread
application of PID control and the well-known tuning rules.

A procedure for hand-tuning an FPD+I controller may be sketched as follows:

1. Adjust FGp according to the reference step size and the universe of discourse in order to
exploit fully the range of the input universe.

2. Remove integral action and derivative action by setting FGd = FGi=0. Tune FGu to
give the desired response, ignoring any final value offset.

3. Increase the proportional gain by means of FGu , and adjust the derivative gain by means
of FGd to dampen the overshoot.

4. Adjust the integral gain by means of FGi to remove any final value offset (steady state
er1ror).

5. Repeat the whole procedure until FGu is as large as possible.

5.5. The Phillips' Stabilization Model for an Open Economy and its Fuzzy Extension
A. The control scheme using a conventional state-feedback controller

Now, let us modify the Phillips' model in order to take account of foreign trade flows in economy.
We shall consider again the government expenditure as control variable. This time, the aggregate demand
is expressed by the equation:

DO)=GO)+Z(t)-M@)+C@)+ 1(2) (11)
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Since the aggregate demand usually differs from the aggregate supply, the stabilization policy has to
damp such a difference (expressed by the excess demand E(t)=D(t)—Y(t)) whenever it occurs. The

following equations complete the model:
Y()=1(c) (12)
() (D(r)-¥(r) (13)
Cle)=(1-s)-¥(t) (14)
Z(1)=z-Y(r) (15)
M(r)=m-Y(r)+ D(t)-Y(r) (16)
where M (¢) are imports, Z(¢) are exportsand v>0, 0>0, 0<s<1, z>0, m>0 are constants.

The basic dynamic mechanism of this model is of multiplier-accelerator type (equation (12) being of
accelerator type and equation (13) of multiplier type).

After successive substitutions of variables D(¢), Z(t), M(¢), C(¢t), I(t) into equations (11)-(16)
and some simple manipulations, the dynamic equation of aggregate supply results in the form:

Y(e)=a¥(t)+ G(r) (17)
where:
o = % (18)
O- .
ﬂ_v(z—a)’ o2 (19)

Let us assume that Y (0)=1Y, at £=0. The equation (17) has a unique solution Y(¢), for any fixed
control strategy G(¢).

An equilibrium solution is a solution where all quantities D(¢), Y(¢), Z(t), M(@), C@), 1(t), G(¢)
are constant as time functions and the aggregate demand equals the aggregate supply. Thus, a necessary
condition for the constants D" =Y, Z" M ,C",I ,G  to designate an equilibrium solution of the above

model is to verify the equations:
Y' =G +Z -M +C +1I",; I'=0
C'=(1-5)-Y"; Z =z M =m-Y

Solving this system with respect to G*, we obtain:

Y*: G : C*: (l—S) G*, Z*: z G*,
S—zZ—m S—z—m S—zZ—m
M=—""_G"I=0

S—Z—m

Let us denote by:
D)=D)-Y'; YO)=Y()-Y"; GW)=GW)~-G"; Z()=21)-Z"

M@ =M@O)-M"; C)=Ct)-C"; 1(1)=1()
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the deviations of variables D(¢), Y(¢t), Z(t), M), C), I(t), G(¢t) from their equilibrium states.
Clearly, such deviations satisfy the equations:

D) =GO+ Z()~MO)+CO+11): CO)=(1-9)-YX(); v-Y(O)=1(1);
ZW)=z-Y(); IO)=c-(DW)-Y(): M@)=m-Y()+D®)-Y ()
As previously, by successive substitutions, one can reduce the model to a single differential equation:
Y(t)=o-Y()+B-G(t) (20)
where « and S are given by (18) and (19).

We denote by S(¢) the foreign trade balance, cumulated over the time-interval [0, t]:

t

S(0) = ;Ig(r)dr+§(0) - [lar)- (9 5(0)

Differentiating, we have § ()=M(t)—Z(t). Expressing M(t) and Z(t) with respect to Y (¢) and
G(?) leads to:

S(e)=v-Y()+8-G(t) @1
where:
:(m—z)(l—c)—s; 5= 1 (22)
zZ—0C 2-o

The state-space description of the system is finally given by the equations (20) and (21):

Y()=a-Y()+p-Gl)  ¥(0)=Y,
. (23)
SO)=v-x()+3-6()  S(0)=5,
With the following notations:
_X(t)_ _ ) (X)) _(XO_ _B_
)= (g (;)} ) =G) v, = (go j A= (Y 0} 5 @
the state-space description of the system becomes:
%)= A-x(¢)+ B-ule), x(0) = x, (24)

In order to stabilize the system, we need to design a state-feedback controller, described by the
control law:

u(t)=—H x(1) (25)
The feedback gain matrix H = (hl hz) must be determined such that the closed-loop system
x(t) =(A—-BH) -x(t) is asymptotically stable (i.e., all eigenvalues of 4 — BH have negative real parts).

There are two alternative design methods: the first one is based on a pole placement technique and
the second one on a linear quadratic optimization technique. In both cases, the design solution can be
easily implemented in Matlab.

The state-feedback control scheme is depicted in figure 12 and can be simulated via Simulink.
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Figure 12. Conventional state-feedback controller

B. The linear fuzzy controller emulating the conventional state-feedback controller

An equivalent fuzzy controller that emulates the conventional state-feedback controller should
reproduce the same dynamic behaviour of the closed-loop system; this is checking that the implementation
is correct.

In our case, the gain matrix H is of the form H = (hl hz) and hence, the control law can be
written out:
Y@

E(t)J:hl Y(0)+hy-S(0) (26)

u(t)=H-x(t) = (h, hz)-(

The feedback gains from the previous control law have to be transferred to the fuzzy controller.
However, since the fuzzy controller is normally equipped with input gains as well with as an output gain,
this transfer will introduce some degree of freedom. More precisely, the fuzzy controller can be written as:

u(t) = f(G,-Y(0). G,-S(1))-G,
and assuming that it acts as a summation, we obtain the following linear control law:
u(t) = (G,-Y(1)+ G, -S(1))-Gy = G, -Gy - Y (1) + G, - Gy - S(1) @7

Comparing the gains of the conventional state-feedback controller in (26) with the gains of the linear
fuzzy controller in (27), the following relations can be determined:

h=G,-G, = G,=——h (28)
Gl
h=G,-G, = G,=——n-cm (29)
2 2 3 2 (;3 2 lhl

With three gains to be determined and two equations, there is one degree of freedom. If the input
universes are chosen to be standard universes [—100, 100], then we have the following further constraint,

in order to avoid the saturation in the universes:
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|(;1 Z(l‘)|max <100

Thus, from G,-Y(1) € |-G,-¥". G, -Y"|=[100,100]. we deduce:

100
Gl ==
Y
The other two gains are now fixed as follows:
) h
G- T G100k
© 100 Y A

With this procedure of transferring gains, the control scheme of fuzzy controller is obtained as in
figure 13.

Disturbance Disturbance

on Y(t) on S(t)
-» N
1/s + N /s

Integrator 2 S(®)
a3 Fuzzy

controller ~ Mux G2
Figure 13. Fuzzy controller emulating a conventional state-feedback controller

6. Concluding Remarks

In this paper we analysed the potential of soft computing methods to capture nonlinear characteristics
when modelling economic processes. Soft computing provides more flexible tools for dealing with
nonlinearities when considering both econometric and stabilization models.

Applying stabilization strategies to nonlinear economic systems is challenging and advanced control
techniques should be addressed in such cases. Since fuzzy control can be described as a non-linear
mapping, the corresponding fuzzy controller acts as a non-linear controller and hence provides an
increasing flexibility. We introduced a multi-stages methodology. Primarily it focuses on the emulation of
a conventional controller (either a PID or a state-feedback controller) through a linear fuzzy controller as a
starting point for further exploitations of the full capabilities of the non-linear fuzzy controller. Given that
a fuzzy controller contains a linear controller as a special case, it is true to say that it performs at least as
well as the latter. We also briefly suggested how to make it non-linear and how to use fine-tuning
procedures for achieving the validation objective of the controller. The potential for performing better
depends on the designer capability to exploit the non-linear options in the fuzzy controller to his
advantage. Of course, this topic needs itself a large discussion, which exceeds the goal of this paper (in
this respect, the reader may consult the existing literature).
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Our application was inspired by a pioneering work due to A.W. Phillips. In a well-known article

published in 1954, he tackled the problem of economic stabilization from the point of view of control
system engineering. It is the historical relevance of this model that provided us the main reason for
adapting it to incorporate a fuzzy control mechanism.

Fuzzy control could be applied to some stabilization models with current relevance, concerning, for

example, the European Monetary Union. This field is of great interest for the financial community and
clearly involves a control mechanism. One can try to simulate the consequences of, say, a fixed exchange
rate policy versus a fixed inflation policy. The control mechanism may consist on a fuzzy PID controller
to begin with. Finally, the effects on model performances of various tuning parameters could be compared
and an appropriate control strategy could be derived.
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Abstract

On the market of collective goods, the state is a provider of services and the individuals are
considered to be the beneficiaries. The correct resizing of public expenses for financing indivisible
collective consumption is necessary mostly due to the unproductive character of these costs. The
optimization of the public goods supply must take into account the individuals preferences for pure
collective goods that are expressed as a collective preferences function. This function, together with the
constraints resulting from budgetary equilibrium forms a maximization problem that can be solved using
evolutionary algorithms.

1. Introduction

The proper sizing of public budget constitutes a real preoccupation for any public authority. The size
of State’s budget is a controversial problem especially for a country that had the experience of a
centralized economy. This kind of economy means a substantial commitment from the part of the State.
The passing to the market economy involve the reconsideration of the part of the State into the
economically life.

The fact that the State’s interference have a bound is an accepted idea; which is the threshold over that

the commitment of the State is excessive is the remaining question. The level of the State’s commitment
into the economical environment can perturbs the mechanism of the market economy and becomes a
problem. This problem is not usually discussed in connection with the commitment of the State as a
provider of pure collective goods — national defense, public safety, justice. The proper sizing of State’s
expenditures with indivisible collective goods is desirable because of the unproductive nature of these
expenditures.
Because the State is the provider of public services we can speak about a “market” of collective goods,
therefore about the demanding of the individuals (population). The consumer of the public goods pays a
masked price — the economics literature admits the tax as a paid price for the individual’s advantages after
the State activity (Equivalence and safety theory, Tulai C., 2003).

It is known that we have an aggregate management of taxes (together with the other incomes attract to
the budget of the State) and it is not allowed to make a special link between a specific income and a
specific expenditure of the State. Yet we make the assumption that the income tax due by the wage earners
as a “price” paid for having access to the pure collective goods. We make the argumentation that, in
Romania the pressure of taxation are supported mostly by individuals not by the companies. Therefore, the
resources made from the income taxes of natural person finance a large part of public expenditures (the
income tax of the wage earners is 20.5% from the budgetary incomes, the income tax of the natural person
is 22.4% while the profit tax is 17.06% - The State Budget 2004). In the meantime, we speak about non-
exclusion by price that means that there are individuals who aren’t in debt tax, but benefit by collective
goods. Non-exclusion by price and rivalry are the attributes of the pure collective goods. They make from
the public authority the main provider of these goods. Each consumer uses the entire quantity of the
collective good (benefits on the State’s expenditure with the collective consumption taken as a whole) and
pays the “price”: the income tax paid by the society is the sum of all income taxes paid by each individual.

Comparing “the demand” and “the supply” we must have an optimal quantity of the collective goods
to deliver.
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Generally, the proper sizing of the supply supposes that the demand is known and in our case is also
known the individuals’ preferences vis-a-vis by the pure collective goods. So that, in order to optimize the
collective expenditures financed through the State’s budget, we follow three steps:

i). Knowledge of the real individuals’ preferences vis-a-vis by the pure collective goods
ii). Determining the function of collective preference on the basis of the individuals’ preferences
iii). Producing the optimal quantity of collective goods.

2. Economical problem

Let consider the utility function (Percebois J., 1991) written in the form Ui(x,y;), where x
represents the consumed quantity of a pure collective good (expressed in monetary units), y; is the annual
income after taxes used for buying private goods, i denotes the individual and i€ {1,2,...,n}, n is the

number of consumers from the national economy. The annual income after taxes y; is computed assuming
that the whole income is used for consumption without any savings, as follows: y,=z-t;,, where z; is the
income before taxes and ¢, represents the taxes.

The mathematical expression of the utility function can have the form:

U(x,y)=x"-y", ab>0, atb=1
where a and b show the individual’s preference for a collective or private good, respectively.

Knowing the individual utilities obtained after the consumption of common and indivisible goods,
a collective preference function (i.e. collective welfare function) can be deduced:

W=>a-U(xy) (1)
i=1

where ¢; is the weight granted by the State to the satisfaction of individual 7 in the collective welfare
function (the State is the bearer of the interests of certain groups).

The State’s target is to maximize the collective welfare function ¥ subjected to the constraint of
the budget equilibrium (under the assumption that the State’s functions are limited to the production of
collective goods):

W — max
x < Zt, ()
i=1

Our approach takes in consideration the wage earners from Romania (which pays or do not pay
taxes) as the bearers of collective goods demands. In this aim we have made a classification of the wage
earners in nine classes according to their income, their family situation (number of persons to support) and
the OECD procedure (Table 1). Note that the nine classes considered may not cover all possible situations.

Table 1. The income distribution in nine classes

Class Income (% from APW)
1. 33 Without persons to support
2. 67 Without persons to support
3. 100 Without persons to support
4, 167 Without persons to support
S. 67 1 child to support
6. 100 1 child to support
7. 67 2 children to support
8. 100 2 children to support
9. 100 2 children and a husband/wife to support

"APW is the average production worker; in Romania in January 2004 4P#=6,300,000 ROL

Table 2 comprises the elements used to find the annual income after taxes for each class allocated
for acquiring of private goods (expressed in thousands ROL).

42



According to the above classification, the collective welfare function W becomes:
9
W= 0-x"y p,
i=1
where p; is the number of wage earners from the classiand p, + p, +...+ p, = n ; n=9,283,000 at the
end of 2003.

Supposing that the State is impartial we can consider that o, =, =... =&y = 5 hence the

maximization problem (2) can be written in the form:

1 a 2 ) )
W=—x"-(0f - 4 Y0 bt ¥ py) > max

9
D+t p,t...tpy=n (3)
a+b=1
x< p AT + p, - AIT, +...+ p, - AIT,

The aim of this paper is to find the optimal quantity of collective goods offered by the State that
best responds to individuals’ preferences (starting with the assumption of the uniform distribution of the
wage earners in the nine classes). The results will be compared with the amounts already existent in the
state budget from 2004. After we will determined x optimal, we will look for such distribution of wage
earners which maximize the collective welfare function. For this distribution we will find a new value for
x optimal.

3. Evolutionary algorithms

During the last years there has been a growing interest in problem solving techniques based on the
principles of evolution and hereditary. A lot of computational models have been proposed and studied.
The domain covering all these techniques is called Evolutionary Computation (EC) and it is now
considered to be a stable sphere of Artificial Intelligence. The techniques that model the evolutionary
process are called evolutionary algorithms.

The most employed classes of evolutionary algorithms are: Genetic algorithms (Holland, 1975),
Evolutionary programming (Fogel, Owens and Walsh, 1966), Evolution strategies (Rechenberg, 1973),
Genetic programming (Koza, 1992).

The common idea of all evolutionary algorithms is to evolve a population of candidate solutions
to the problem using search operations inspired by biology, like recombination, mutation and selection.
The evolution process takes place until a termination condition is met. The final population is expected to
contain the best solutions for the given problem.
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Table 2.

1% class | 2™class | 3" class 4™ class 5™ class 6" class 7" class 8" class | 9" class

(1) | Gross income 2079 4221 6300 10521 4221 6300 4221 6300 6300

(2) | Contributions 353.43 717.57 1071 1788.57 717.57 1071 717.57 1071 1071
(CAS, CASS, FS)

(3) | Personal expenses 2000 2000 2000 2000 2000 2000 2000 2000 2000
(Dpb)

(4) | Professional expenses 300 300 300 300 300 300 300 300 300
(15% Dpb)

(5) | Monthly net income 1425.57 3203.43 4929 8432.43 3203.43 4929 3203.43 4929 4929
~(1)-2)-(4)

(6) | Supplementary 0 0 0 0 1000 1000 2000 2000 3000
personal expenses
(Dps)

(7) | Annual and global negative | 14441.16 35148 77189.16 2441.16 23148 negative 11148 negative
income before tax
=12*(5)-12*((3)+(6))

(8) | Annual income tax 0 2599.408 | 6644.040 | 16692.965 | 439.408 4166.64 0 2006.64 0
(AIT)

(9) | Annual income after 20706.84 | 39441.752 | 56103.96 | 88096.195 | 41601.751 | 58581.36 | 42041.16 | 60741.36 | 62748

taxes

y=12*(1)-12*(2)-(8)




3.1. Genetic algorithms Genetic algorithms were developed by John Holland (University of Michigan in
Ann Arbor) in the early 1960s. Genetic algorithms evolve a population of chromosomes (candidate
solutions). Here they are encoded as binary strings. The search operators are typically crossover, mutation
and sometimes inversion. Chromosomes are evaluated using a fitness function.

Suppose we have a maximization problem:

b

xefd

where f'is a real-valued function f : QQ > R, Q c R".

Genetic algorithms evolve a set of chromosomes that are encoded as binary strings in order to detect the
maxima of the function. A fitness function is used in order to evaluate the chromosomes. The evolution
process takes place for a number of generations until a termination condition is fulfilled. At each
generation ¢ a new population of chromosomes is created using genetic operators like selection,
recombination and mutation.

The structure of the canonical genetic algorithm is presented here:

{ f(x) > max

Step 1. #.=0;
Step 2. Generate randomly population P(2);
Step 3. Evaluate P(?) by using a fitness function;
Step 4. While not fermination _condition do
begin
Step 4.1.  Select from P(?) the individuals that will undergo changes using variation operators
(recombination, mutation). Let P’ be the set of selected individuals. Choose individuals from
P’ to enter the mating pool (MP),;
Step 4.2. Recombine chromosomes in MP forming population P ”;
Step 4.3.  Mutate chromosomes in P~ forming P”’;
Step 4.4.  Select for replacement from P’ and P(?) forming P(t+1);
Step 4.5. t:=t+1;
end

Remarks:
(i) The size of the population used is a parameter of the algorithm.
(ii) The termination_condition in Step 4 can be a maximum number of generation to be achieved, or
some other condition on population P(z).
(iii) Another decision that has to be made is which types of genetic operators to use for selection,
recombination and mutation.
Genetic algorithms are also very useful for providing a practical insight into the problem. Often they are
used to simulate certain real situations in order to better understand the dynamic of the problem. In this
particular case we have used a genetic algorithm to simulate and to study the behavior of the collective
welfare function.

4. Results

The distribution of the population into the nine classes can not be controlled by the state. This fact
makes difficult the estimation of the function of the collective welfare. For theoretical reasons, in order to
solve the problem, we started with the assumption that each class has an equal number of

individuals py = p, =...=p, = p.
Then the function W becomes

1 a
W=gpx (YY) 4)

Consider also a = 0.5 andb=0.5.
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If p=p,=...=py,=pand p, +p, +...+ p, =9283000 (the situation at the end of 2003), then
= 9283000 = p=1031444

By replacing p, y,,¥,,.... ¥y in (4), we have:
W(x)="7335827736.12-x“ %)
subjected to x < p, - AIT, + p, - AIT, +...+ p, - AIT;,. The function (5) reaches the maximum value for

Xmax=33,572,590,429,555.60 and the maximum value is W,,,,=4.25051E+16.

Using these results we took different values for the parameters a and 5 and using a genetic
algorithm we estimated the optimal distribution of individuals in classes (as we can see in Table 4). The
parameters used to run the genetic algorithm are presented in Table 3.

Table 3. Parameters used to run the genetic algorithm

Nr. Crt. Parameter Value
10. Number of generations 3,000
11. Population size 200
12. Crossover probability 0.5
13. Mutation rate 0.05
14. g-tournament selection 30

For each pair (a,5) we run the algorithm two times. For the cases: (a,b) € {(0.25, 0.75), (0.5,0.5),
(0.75, 0.25)} the estimated distribution of individuals in classes was represented in Fig. 1-3. In the last
column of Table 4 we presented the corresponding optimum value of x for each distribution of individuals
in classes.

5. Conclusions

As we can see, if we have an uniform distribution of the wage earners into the nine classes, the
collective welfare is maximum for an expenditure of collective goods about 33,572.590 billion ROL. On
the other hand we can say that the consumption of a quantity of collective goods about 33,000 billions
ROL brings to the wage earners the maximum satisfaction. In fact, this is that part of the public
expenditures that they accept to finance through the income taxes. Also they understand the position of
the State as a provider of the goods. Beyond this bound we speak about “a compulsion” as a modality of
bringing income taxes to the budget for finance the respective goods. The sums from the State’s Budget in
2004 are bigger then that optimal value: the expenditure for defense, public order and generally public
services are about 99,183.8 billions (increasing: in 2002 around 62,000 billions, in 2003 around 84,000
billions).
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Table 4.

pl p2 p3 p4 p> p6 p7 p8 p9 2(p) P
a 0.25
b 0.75
VAL W 3.09E+15 36 20 9,244 | 6,188,700 1,475 50,925 2920 1998600 1031100 9283020 107,592,526,963,695
VAL W 2.78E+15 21 | 114,850 75,350 | 8,008,200 18,103 533,400 26877 63505 442700 9283006 136,837,644,806,127
a 0.33
b 0.67
VAL W 7.66E+15 1 1 4,052 | 7,194,600 1 415,820 114950 547560 1006000 9282985 122,957,458,721,097
VAL W 8.20E+15 1 631 14,044 | 8,251,600 1,260 97,606 1104 114600 802200 9283046 | 138,475,822,781,388
a 0.50
b 0.50
VAL W 1.12E+17 22 3,028 | 101,970 | 8,251,200 6 42,817 12747 300260 570950 9283000 139,203,275,961,958
VAL W 1.12E+17 1 1] 114,680 | 8,251,500 4 28,369 158 89994 798270 9282977 | 138,802,732,532,064
a 0.66
b 0.33
VAL W 9.21E+17 1 1 94,420 | 8,251,600 12,720 107,430 27335 114610 674900 9283017 139,054,195,278,288
VAL W 8.40E+17 1 5 15,857 | 7,220,100 2 213,490 13 916840 916680 0282988 123,359,548,805,838
a 0.75
b 0.25
VAL W 3.62E+18 1 18 22,821 | 7,220,100 3 228,140 5663 774960 1031300 9283006 | 123,182,191,324,911
VAL W 4.02E+18 1 2 111,640 | 8,251,600 2 114,570 3023 458400 343800 9283038 | 139,882,632,418,034
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The comparison leads us to the conclusion of an overrating of the collective goods supply. There is a
supply that has no answer in the demand; it does not maximize the collective satisfaction. We are
tempted to say that it is a waste of public money but our analysis begins with a hypothetical situation
that we have a uniform distribution of the wage earners in the nine classes. In the absence of real data
of the distribution we looked for the optimum one in order to have the maximum of the collective
welfare function, in the conditions given by the preferences of the wage earners for a public good or a
private one (the @ and b parameters). For each optimum distribution we found the new optimal values
for x and we remark that the values are greater then those assigned in the budget.

Even when the parameters a and b take different values (we have three situations: a<b, a>b
and a=b), the optimal value of x is very big and the optimal distribution indicates the predominance of
the individuals with high income and without persons to support (4™ class).

Analyzing the results we conclude that the collective welfare reaches a maximum in 2004 in
Romania if 77-88% from the wage earners would have incomes about 167%APW and have no person
to support (belonging to the 4" class). They are willing to pay income taxes big enough to finance a
big optimum value for x. The first part of the result is obvious. On the other hand we mention that our
analysis also is not considering social aspects like birth rate and that explain the part two of the result.
The final aspect shows us that the people accept to pay big income taxes when their incomes are big.
But the experience shows that this fact is possible only if the people have confidence in the public
authority, confidence that the public money will be used in the best interest of the citizen (in this case
by offering pure collective goods).

Finally, the mathematical and computational devices proposed in this paper are desired to be a
helpful tool to be used in order to improve the macro-economic decisions.
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6. BUILDING CUSTOM HTML FORMS WITH ASP FOR SMALL BUSINESSES
Author: Lecturer Claudia Carstea, PhD Candidate
“George Baritiu” University, Brasov, Romania

Abstract

The Publish to the Web Wizard is a great way to get started with Web pages. This is fine for
an intranet server in which you control the browser through which surfers can view your pages.
However, it is not optimal for an Internet site in which you want to serve pages to just about any
browser that shows up at your site. In the latter situation, you can use ASP script on the server along
with HTML forms to let users show and edit Access databases via forms on browsers. The May 1998
issue of Microsoft Office & VBA Developer features a whole article demonstrating how to artfully
apply this technique.

HTML forms require a round-trip to the server. In this way, they are not unlike the pages
generated by the Publish to the Web Wizard. The user completes some information on the form, and
then clicks the Submit button. This sends the form's contents off to the server. The server reads the
form's contents and does something. (The server-based program can update a database, send a
response back to the browser, or both.) Web developers traditionally used CGI code for their server-
based programs that read the form and perform a task. Microsoft introduced ASP as a replacement
option for that. ASP code places less of a burden on the server than CGI code. ASP can be browser-
neutral because it is capable of writing pure HTML back to browsers. This will work in just about any
browser.

This article shows a very simple browser application that taps an Access database via an
HTML form and some ASP code. This particular application illustrates how to use a drop-down select
box, which is a popular means of gathering user input on forms. A hyperlink on the page showing the
information the user requested lets the surfer return easily to the original query page.

In the HTML body section of the Web page, a form tag contains both the select tag and the
button. However, it dynamically sets the options for the select box inside of a do loop. Each select box
option can have a value that it takes when a user makes a selection and a label that it shows when a
user clicks it open. A statement in the loop assigns both of these for each record. After performing the
assignments, the ASP script moves to the next record. The do loop automatically terminates when it
encounters an eof for the recordset.

There are three distinct ways of working with Access databases via Web-based forms. Each of
these ways has distinct advantages.

o  First, the Publish to the Web Wizard is exceptionally easy to use. In many situations, you can
use it without any coding. In addition, with a little effort you can extend its basic solutions in
custom ways. Because the Publish to the Web Wizard relies on ActiveX controls, it restricts
the browsers that can use it to Internet Explorer version 3.0 or later.

o Second, you can develop custom solutions to tap Access databases over the Web with HTML
forms and ASP files. This powerful and robust solution works with all kinds of browsers.
However, it requires hand-coding. There are no wizards to simplify this approach. Your code
has to mix ASP and HTML in the same file for maximum impact. Although not inherently
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difficult, this kind of coding is a hybrid that requires developers to become proficient at two

different coding languages.

o The third approach is attractive because it builds on Microsoft's most recent client-side
development technology -- Dynamic HTML (DHTML). Data binding requires a single
scripting language -- pure DHTML. It has the major disadvantage of being restricted to
version 4 or later of Internet Explorer. However, if Microsofi continues to develop this
innovative Web scripting technology, you will find your initial investment in learning it pays
great dividends.

Many small businesses and departments in large organizations rely on Microsoft Access for
data access and data management. One factor contributing to the success of Access in this target
market is the depth of its data processing capabilities versus its ease of use. While Access does not
scale like some other database managers, for example Microsoft SOL Server, it offers excellent ease of
use and flexible procedures for publishing to the Web. The rapidly escalating popularity of the Web
makes the database publishing capabilities of Access particularly noteworthy. Access serves well on
departmental intranets and Internet sites for small businesses that do not encounter a large number of
concurrent hits.

EE 3 5

Paginile ASP generate cu Access contin cod text, in limbajele HTML si VBScript. Practic
partea de design este generatd in HTML, iar partea de acces la baza de date este generatda in VBScript.
Pentru accesul la o baza de date limbajul VBScript se utilizeaza colectia de obiecte ADO (ActiveX
DataBase Object) si de limbajul SQL.

Generarea propriu-zisa a unei pagini ASP se realizeaza prin parcurgerea mai multor pasi:

- crearea DSN-ului pentru realizarea legaturii dintre pagina Web si baza de date;

- se selecteazd obiectul pentru care se doreste generarea paginii, din fereastra bazei de date sau se
deschide;

- se activeazd meniul File, optiunea Export, se selecteaza in caseta Save as Type varianta Microsoft
Active Server Pages; se precizeaza numele paginii 1n caseta File Name; se actioneaza butonul de
comanda Save;

- in fereastra Microsoft Active Server Pages Output Option se configureaza urmatorii parametri:

- daca exista un sablon dupa care se va defini pagina, se indicd numele si calea in caseta HTML
Template;

- numele DSN-ului este obligatoriu si se precizeaza in caseta Data Source Name;

- daca se doreste conectarea la baza de date un anumit user, terbuie precizat numele acestuia (user to
connect as) si parola (password for user);

- server URL, indica site-ul unde se va gazdui pagina;

- sesion time out (min.) perioada in care se incearcd realizarea conexiunii cu sursa de date; dupa
expirarea acestei perioade, dacé nu s-a realizat conexiunea este returnata o eroare.

Obiectele de tip Data Access Pages sunt gestionate in sectiune Pages din fereastra bazei de date

(Database Window). La salvarea unui astfel de obiect se creazd automat un fisier separat de baze de

date, care va contine pagina Web generata din obiectul Access. Obiectul din baza de date memoreaza

o legatura (shortcut) catre acestd pagind. Stergerea fisierului HTML de disc, este echivalenta pracic cu

stergerea obiectului din baza de date, acesta chiar dacid nu este sters fizic, devenind inutilizabil fara

pagina Web. Acest obiect este asemanator cu un obiect de tip Formular, numai ca se utilizeaza in
contextul acceséri bazei de pe Internet. Obiectul salvat in baza de date se poate utliza si din baza de
date Access, insa ele este totusi conceput pentru a fi accesat de pe Internet, Microsoft Access mai mult
pentru proiectarea paginii Web, decat pentru actualizarea datelor. Paginile Web de tip Data Access

Pages sunt procesate corect in programul de navigare de Internet Microsoft Internet Explorer,

incepand cu versiunea 5.0. Pentru proiectarea manuala a unui obiect de tip pagind Web este pus la

dispozitie un set de controale grupate intr-o bard de instrumente 7oo!/ Box, utilizarea acestora fiind
asemandatoare cu a celor din cadrul obiectelor de tip raport sau formular.
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Marcajul HTML principal pentru referinte externe este <A>; marcajul ancord este un marcaj de tip
pereche, deci se incheie cu </A>. Marcajul ancora trebuie sa contina atribute, altfel nu are nici un sens
si nu efectuecazd formatarea informatiei. Pentru ca o legatura si fie activa, adicd sd comande
programului de navigare sa execute ceva, trebuie sa fie specificat un atribut de referintd hypertext si
anume HREF= “’valoare*’. Valoarea poate fi vidd dacd nu se cunoaste informatia respectiva, dar
trebuie specificat atributul HREF (Hypertext REFerence) pentru ca legatura sa apard activd in
programul de navigare.

Formatul marcajului <A> este :

<A HREF= “’valoare‘’>Text formatat</A>

Textul ce apare intre marcajele <A> si </A> (marcajele de ancord) va fi afisat colorat in
albastru si subliniat sau evidentiat intr-o altd forma. Informatia care apare intre ghilimele este URL-ul
paginii Web catre care se face referinta.

O problema devenita clasicd in codul HTML este utilizarea simbolurilor rotunjite pentru
ghilimele; serverele Web nu stiu ce semnificd acestea. Trebuie verificat daca ghilimelele din
documentele Web sunt toate drepte:’’asa’’ si nu “‘asa‘‘. Acelasi lucru este valabil si pentru apostroafe.

Pentru a realiza pagini Web profesionale atat ca infatisare cat si ca utilizare este indicata
combinarea altor marcaje HTML cu referinte atat interne cat si externe.

Urmatorul exemplu prezinta crearea legéturilor cétre alte servicii :

<HTML>

<HEAD>

<TITLE>Destinatii pe retea</TITLE>

</HEAD>

<BODY>

<HI>Multi-Service Travel Destination on the 'Net</HI1>
<I>Did I miss one?<A HREF=’’'mailto:taylor@intuitive.come”>Drop me a
note </A></I>

<HR>

<B><Gopher></B>

<UL>
<LI><A HREF=’'’gopher://gopher.loc.gov/ ’’>Library of Congress Gopher
Service.</A>
<LI><A HREF='’"gopher://owl.english.purdue.edu/’’>The Purdure
University On line Writing Lab.</A>

</UL>

<B>FTP</B>

<UL>
<LI><A  HREF=''ftp://gatekeeper.dec.com/’’>A visit to the DEC
Gatekeeper archive.</A>

<LI><A HREF=''ftp://ftp.eff.org/”>The Electronic Frontier
Foundation</A>

<UL>

<B>Telnet</B>

<UL>
<LI><A HREF=’’telnet://well.com/”>zip to the Whole FEarth ‘Lectronic
Link. </A>
<LI><A HREF=’’telnet://bbs.packardbell.com/’’>. or check in at the
Packard Bell BBS.</A>

</UL>

</BODY>

</HTML>

Modularizarea aplicatiei

index.htm |
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7. PUBLISHING DATASHEETS TO THE WEB IN ACCESS
Author: Lecturer Claudia Carstea, PhD Candidate
“George Baritiu” University, Brasov, Romania

Abstract
This presentation focuses on publishing datasheets to the Web. A datasheet is a tabular

representation of data. It can be an individual table or a query that extracts results from one or more
tables. Datasheets often form the core component of a Web database report. There are at least three
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major approaches to publishing Access datasheets. First, you can use the Publish to the Web Wizard
in Access. This built-in feature holds a user's hand through the process of publishing data. The wizard
offers three distinct ways to publish data. Second, Access developers can write ASP script and HTML
code to publish data from a Web server to browsers. Third, you can publish Access data with Dynamic
HTML (DHTML). This, again, requires custom code development, but it can speed data access and
simplify common data processing tasks.

Static publishing is attractive for data that changes infrequently and for situations where you
want to control precisely when a set of pages updates. A price list and a monthly sale report are
examples of data sources that might benefit from static reporting. Dynamic publishing best serves
situations where the worth of a report depends on its timeliness and where the underlying data
changes often.

The Database Access component in ASP permits the generation of datasheets on the fly. This
component relies on ActiveX Data Objects (ADO). Microsoft promises to make DAO and RDO
obsolete with its newer ADO data access technology. Some of the core benefits of ADO are ease of
use, low memory overhead, and a small disk footprint. You can create a recordset reference by setting
a reference in a scripting language, defining an SQL statement, and pointing to an ODBC data
source.

The .asp file starts by creating a connection or using an existing one. Then, it creates a
recordset that includes all the fields in all records of the Shippers table. VBScript codes the
connection and recordset specification. Next, HTML code defines the table and column headings. The
concluding block of code intimately mixes HTML code and ASP script.

As you can see, there are many ways to publish Access datasheets to the Web. There is no
inferior way. Their diversity serves well the collective needs of Access developers and users who want
to publish data to the Web.

One obvious distinction is static versus dynamic publishing. Static publishing is like taking a
snapshot. It shows the data at a single point in time. A datasheet published with static HTML always
returns the same datasheet values. There are some situations, such as a monthly sales report, that
require a static publication. Its main strength is that it is easy to do. You do not have to worry about
setting and managing ODBC connections. Static HTML can run on any server.

Dynamic publishing is attractive for one obvious reason: Revisions to databases underlying
these datasheets appear automatically when visitors link to them. Surfers always get the freshest data
without any re-publication of the datasheet. This kind of publication is great for data that changes
often or irregularly.

This article shows you how to use Microsoft Access to develop applications that retrieve,
publish, and share information on the Internet or a local area network (LAN). For example, you can
create applications that display HTML documents in forms, or you can publish or share information
from a database located on a Web server. You can also create hyperlinks that you click to navigate to
database objects and other Microsoft Office documents located on a local hard disk or a local area
network.

The process of converting a Microsoft Access database to a Microsoft SOL Server database is
called upsizing. Typically, a Web application using a Microsoft Access back end will be appropriate
for a Web site on most corporate intranets or for use on a World Wide Web site in situations where
your application will be accessed by a limited number of users. If your Web site grows to the point
where it gets thousands of hits per day or has many users accessing and updating the database
concurrently, you should consider upsizing the database to Microsoft SOL Server.

Even if you intend to use SQL Server from the start, starting development of an Internet
application in Microsoft Access is a good idea for several reasons:

e You can leverage your knowledge of a familiar tool.

o The Microsoft Access interface for developing your tables, relationships, and queries provides
graphical design tools and wizards that are easier to use.

e Database development typically requires many iterations before completion. Doing so in
Microsoft Access is less complex, so you can rapidly prototype the back end for your
application.

Your application can grow with your needs. If the requirements of your application remain
small, there is no need to add the additional overhead of SQL Server. If your application becomes
more complex and must support more users, you can scale up to the improved performance, security,
and reliability of SQL Server.
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Formularele asigura construirea unor pagini Web care permit utilizatorilor sd introduca efectiv
informatii si sa le transmité serverului. Calea de comunicare intre programul de navigare Web si server
se numeste interfati CGl (Common Gateway Interface). Toate formularele Web sunt asemanatoare,
dar exista numai doua cai prin care informatiile pot fi transmise de la programul de navigare Web la
serverul situat in celdlalt capat al retelei. Daca informatiile sunt transmise cuprinse intr-un formular, si
URL-ul de destinatie include informatiile introduse, avem de-a face cu un formular de tip “’get®’
(METHOD=GET). Alternativa constd in transmiterea informatiilor, URL-ul de destinatie nu contine
alte elemente suplimentare addugate la sfarsit, avem de-a face cu un formular de tip “’post®’
(METHOD=POST).

Formularele HTML sunt delimitate de marcajul <FORM>, care se specifica prin:
<FORM ACTION=url METHOD=metoda>

</FORM>

In cadrul marcajului <FORM>, pagina Web poate cuprinde orice informatie HTML standard
de formatare, grafica, legaturi catre alte pagini si o multime de noi marcaje, specifice formularelor. Un
marcaj important prin care se permite introducerea datelor este marcajul <INPUT>. Urmatorul tabel
prezinti atributele marcajului <INPUT> insotite de semnificatie.

Atribut Semnificatie
TYPE=opt Tipul campului de intrare <INPUT>
NAME=nume Numele simbolic al valorii campului

VALUE=valoare Continutul prestabilit al cAmpului de tip text

CHECKED=opt Buton/caseta validatd in mod prestabilit

SIZE=x Numarul de caractere al casetei de text afisate

MAXLENGTH=x | Numéarul maxim acceptat de caractere

Programele de navigare Web curente permit lucrul cu doud tipuri de <INPUT>, fiecare dintre

acestea deteminand un tip diferit de iesire. Tipurile de intrari-utilizator sunt:

e TEXT este tipul prestabilit, cu SIZE utilizat pentru a specifica marimea prestabilita a
casetei care se creeaza.

e PASSWORD (parola) este un camp de text, iar datele introduse de utilizator sunt afisate
prin caracterul “’** sau alte simboluri, din motive de securitate. Optiuneca MAXLENGTH
poate fi utilizatd pentru a specifica numarul maxim de caractere permise pentru parola.

e CHECKBOX (caseta de validare) asigurd o singura casetd (negrupatd) de validare;
optiunea CHECKED permite sd se specifice dacad aceastd casetd urmeaza sau nu sa fie
marcatd in mod prestabilit. Optiune VALUE specifica textul asociat casetei de validare.

e HIDDEN (ascuns) permite transmiterea informatiilor programului care prelucreaza datele-
utilizator, fara ca utilizatorul sa le vada pe ecran. Este util, Tn mod deosebit in cazul in care
pagina care contine formularul HTML este generata automat de un script CGI.

e RADIO afiseaza un buton cu interblocare; diferitele butoane cu interblocare care au
acelasi nume NAME=valoare sunt grupate in mod automat, astfel incat un singur buton
din grup poate fi selectat.

FILE (fisier) ofera posibilitatea de a permite utilizatorilor sa transmita serverului un fisier.

e SUBMIT (transmite) determina aparitia in formular a unui buton, care, atunci cand este
apasat, transmite continutul intregului formular la serverul aflat la distanta.

e IMAGE este identic cu SUBMIT, numai ca in locul unui buton, permite specificarea unei
imagini grafice penru transmisia datelor sau un buton de ENTER. In cazul in care
utilizatorii au optat, prin configurarea programului de navigare, pentru neafisarea
imaginilor, se poate utiliza atributul ALT ce permite includerea unui text pentru a rezolva
aceasta problema.

e RESET, care permite utilizatorilor sa steargéd continutul tuturor cimpurilor formularului.
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Alte doud marcaje specifice formularelor sunt: <SELECT> ce defineste un grup de casete de
validare si <TEXTAREA> ce defineste un camp de intrare de tip text pe linii multimple.

Marcajul <SELECT> defineste un meniu derulant de optiuni, avadnd marcajul de inchidere

</SELECT> si parametrul <OPTION> care defineste fiecare optiune a meniului. Trebuie specificat si
atributul NAME care identific in mod unic intregul meniu definit de marcajul <SELECT>. In cadrul
marcajului se poate specifica un atribut SIZE, care indicd numairul articolelor de meniu care vor fi
afisate o data si atributul MULTIPLE, care specifica dreptul utilizatorilor de a selecta mai mult de o
optiune. Daca exista o valoare prestabilita, trebuie adaugat atributul SELECTED.
Marcajul <TEXTAREA> permite construirea unei casete de intrare pe linii multimple. Trebuie
specificat atributul NAME ce reprezintd un nume unic al casetei. Marcajul <TEXTAREA> permite
definirea dimensiunilor casetei de intrare de tip text, cu ajutorul atributelor ROWS (linii) si COLS
(coloane). Marcajul <TEXTAREA> are marcajul de terminare </TEXTAREA>.

<HTML>

<FORM>

<B>Numele</B>:

<INPUT Type=text Name="numele”><BR>
<B>Prenumele</B>:

<INPUT Type=text Name="prenumele”><P>
<B>Post TV preferate</B>:

<SELECT Name="optiuni”>

<OPTION SELECTED>(alege ceva)
<OPTION>Romania 1

<OPTION>TVR 2

<OPTION>Antena 1

<OPTION>ProTV

<OPTION>Prima TV

</SELECT><P>

<B>Comentarii</B>:<BR>

<TEXTAREA Name="comentariu” ROWS=5 COLS=100>
</TEXTAREA><P>

<CENTER>

<INPUT Type=SUBMIT Value=" OK 7>
<INPUT Type=RESET Value="Cancel”>
</CENTER>

</FORM>

</HTML>
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<HTML>
<HEAD>
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<META HTTP-EQUIV="Content-Type" CONTENT="text/html; charset=iso-8§859-1">
</HEAD>
<BODY bgcolor="861414" LEFTMARGIN="0" TOPMARGIN="0" MARGINWIDTH="0"
MARGINHEIGHT="0">
<table align="center" width="790" border="0" cellpadding="0" cellspacing="0">
<tr>
<td colspan="2"><img src="desprenoi/top.gif" width="790" height="171" alt="Pensiunea
Kronstadt" border="0"></td>
</tr>
<tr>
<td background="desprenoi/downButton.gif" width="202" valign="top">
<TABLE CELLPADDING="0" CELLSPACING="0" BORDER="0">
<TR>
<TD COLSPAN="2" valign="top"><IMG WIDTH="202" HEIGHT="69"
SRC="desprenoi/topButton.gif" BORDER="0"></TD>
</TR>
<TR>
<TD ROWSPAN="6" valign="top"><IMG WIDTH="50" HEIGHT="132"
SRC="desprenoi/leftButton.gif' BORDER="0"></TD>
<TD valign="top"><a href="index.html"
onMouseover="document.images.desprenoi.src="desprenoi/despreNoiOn.gif"
onMouseout="document.images.desprenoi.src='desprenoi/despreNoiOff.gif'"><IMG WIDTH="152"
HEIGHT="22" SRC="desprenoi/despreNoiOff.gif" BORDER="0" name="desprenoi"></a></TD>
</TR>
<TR>
<TD valign="top"><IMG WIDTH="152" HEIGHT="22"
SRC="desprenoi/cazareSel.gif"
BORDER="0" name="cazare"></TD>
</TR>
<TR>
<TD valign="top"><a href="restaurant.html"
onMouseover="document.images.restaurant.src='desprenoi/restaurantOn.gif""
onMouseout="document.images.restaurant.src='desprenoi/restaurantOff.gif "><IMG WIDTH="152"
HEIGHT="22" SRC="desprenoi/restaurantOff.gif" BORDER="0" name="restaurant"></a></TD>
</TR>
<TR>
<TD valign="top"><a href="turism.html"
onMouseover="document.images.turism.src='desprenoi/turismOn.gif"
onMouseout="document.images.turism.src="desprenoi/turismOff.gif'"><IMG WIDTH="152"
HEIGHT="22" SRC="desprenoi/turismOff.gif" BORDER="0" name="turism"></a></TD>
</TR>
<TR>
<TD valign="top"><a href="rezervari.asp"
onMouseover="document.images.rezervari.src='desprenoi/rezervariOn.gif""
onMouseout="document.images.rezervari.src='"desprenoi/rezervariOff.gif "><IMG WIDTH="152"
HEIGHT="22" SRC="desprenoi/rezervariOff.gif"
BORDER="0" name="rezervari"></a></TD>
</TR>
<TR>
<TD valign="top"><a href="contact.html"
onMouseover="document.images.contact.src='desprenoi/contactOn.gif"
onMouseout="document.images.contact.src='desprenoi/contactOff.gif""><IMG WIDTH="152"
HEIGHT="22" SRC="desprenoi/contactOff.gif"
BORDER="0" name="contact"></a></TD>
</TR>
<TR>
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<TD COLSPAN="2" valign="top"
background="desprenoi/downButton.gif">&nbsp;</TD>
</TR>
</TABLE>
</td>
<td valign="top" bgcolor="White">
<table border="0" cellpadding="0" cellspacing="0">
<tr>
<td rowspan="3"><img src="restaurant/leftPic.gif" width="34" height="200"
alt="" border="0"></td>
<td colspan="3"><img src="restaurant/topPic.gif" width="521" height="34"
alt="" border="0"></td>
<td rowspan="3"><img src="restaurant/rightPic.gif" width="33" height="200"
alt="" border="0"></td>
</tr>
<tr>
<td><img src="cazare/picl.gif" width="173" height="132" alt=""
border="0"></td>
<td><img src="cazare/pic2.gif" width="174" height="132" alt=""
border="0"></td>
<td><img src="cazare/pic3.gif" width="174" height="132" alt=""
border="0"></td>
</tr>
<tr>
<td colspan="3"><img src="restaurant/downPic.gif" width="521" height="34"
alt="" border="0"></td>
</tr>
<tr>
<td colspan="5"><img src="cazare/title.gif" width="588" height="64" alt=""
border="0"></td>
</tr>
<tr>
<td align="left" colspan="5">
<table border="0" cellpadding="0" cellspacing="0">
<tr>
<td>
&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;
</td>
<td>
<div align="justify" style="width:520;">
<font face="book antiqua,arial" size="-1">
Pensiunea dispune de o capacitate de cazare de 28 locuri in 14 camere cu
2 paturi sau pat dublu si
un apartament de 2 locuri.
Fiecare camera este dotata cu televizor color, TV cablu, minibar, telefon international,

mobilier nou, baie cu cabina de dus. <br><br>
camera cu 2 Paturi .....ccceeeeeeeeeeneeneenen. 30 EUR/zi<br>
camera cu pat matrimonial ................ 35 EUR/zi<br>
apartament...........ccoceeveeneeneenieeneeneennens 45 EUR/zi
<br><br>
Micul dejun este inclus in costul camerei <br>
</font>
</div>
<br><br><br><br><br><br><br>
</td>
</tr>
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</table>
</td>
</tr>
</table>
</td>
</tr>

</table>

</BODY>
</HTML>
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8. E-BUSINESS PROCESS AND CULTURAL CHALLENGES
Author: Lecturer Emilia Lenghel, PhD Candidate
“Spiru Haret” University, Bucharest, Romania

Abstract

The Internet — it is the most innovative way of sharing information. This revolution in the
sharing of information represents the best in technological developments of modern history. It has
manifested completely new sets of business rules and technological issues. In addition, this multi-
phased medium is in its simplest of terms, a brand-building tool, a way of generating sales, leads and
enhancing customer support, or all of them.

The new growing Web economy is driving companies’ worldwide to develop effective business
strategies, and they are now focusing on the need of redefining them. An effective e-business strategy
will have to consider not only the existence of a corporate portal to the outside world, but also the
entire business process and the ways to improve it.

Some fundamental e-business challenges addressed by this technology is the limited trust in
trading partner relationships, poor understanding of existing processes or the inability to automate
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them, cultural aspects related to both internal and external customers; but most importantly, by the
inadequacies in current business rules.

The modern company’s’ needs mandates an innovative business model with a globalized
system design in mind. The new business model layers of "internationalization”, along with those of
"localization", need to seriously address cross-cultural communications. The modern company is
required to seek the most efficient ways of synchronizing business-modeling objects with strategic
business rules.

1. The Promise of E-Business

The rapidly increasing scope and usage of ICT and access to worldwide communication by companies
of all sizes across world has already led to incredible changes to the business environment and
economic development policy. Despite the Internet promise of collaboration, lowered transaction
costs, increased revenues, and mass customization, e-business also raises a completely new set of
business and technology issues and is driving companies worldwide to define what opportunities does
the Internet offer to improve their business model and to come up with effective e-business strategies,
in order to improve existing, traditional business processes. In addition, companies begin to think
more strategically and globally and rethink fundamentally the processes by which they identify,
communicate, and deliver customer value. Successful companies development efforts look to facilitate
a more international orientation.

The Internet capabilities to directly connect market offer to producers the opportunity to open new
delivery channels and introduce new exchange methods. The new technology impact depends on the
goals of the organization that plan to make use of Internet and the World Wide Web. Some companies
benefit by using this revolutionary communication tool for direct sales, others use it for an immediate
reduction in the cost of customer service, and others view the Web as an opportunity to develop new
markets, to create and sell new services altogether. Businesses also find many uses for communication
over the Internet, from lowering the costs of faxes sending, to superior internal communication, which
lead to faster time-to-market.

Some of the challenges that companies must overcome to become e-business leaders are:

Limited trust in trading partner relationships;

Poor understanding of existing processes or inability to automate them;

Cultural aspects related to both internal and external customers;

Inadequacies in current business rules;

External factors drive (competitors, or a major trading partner dictating that a continued
relationship hinges on conducting e-business).

All of these requires a lot of process and cultural changes to be made, before implementing e-business
initiatives. An effective e-business strategy will consider a company’s business process and the way it
can be improved and automated by the instant, global communication mechanism the Internet offers.
To succeed, e-business must create and be able to support the electronic dialog. Business performance
relies upon the consistency and tone of this dialog.

2. Cultural Challenges

Clearly the Digital Revolution has changed traditional business practices by providing direct global
access to products and services. A company’s web site can now enable companies to interactive
communicate with customers through online discussion groups, bulletin boards, electronic
questionnaires, mailing lists, newsletters, and e-mail, these being only some of the opportunities it
offer. Companies are able to build now close relationships with their customers and tailor specific
behavior to individual customer needs and wants, by interactively involving them in the development,
marketing, sales, and support of products and services, along with the company’s market researchers,
products designers, marketing, sales and technical team.
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But a global approach requires a focused integrated strategy among people, languages, economies,
nations, cultures and technologies and must be considered from the beginning of any business start up.
Definitely, process must not be separated from cultural issues related to both internal and external
customers. Everywhere business leaders are fretting about how to address the business process and
cultural challenges of 'going global'. Globalization refers to the process of infernationalization and
localization of Web sites and of software applications. It demand an infrastructure that can help
companies manage the rapid change of content across multiple languages and help them to architect an
e-business solution that can scale across various target markets.

Internationalization implies designing a software or Web application to handle linguistic and cultural
conventions without additional engineering. Central to internationalization is the separation of
language and cultural data from the source code.
Internationalization involves:

e Ensuring that all localizable elements are extracted from the source code;

e Ensuring that the design of the user interface (UI) is personalized, accessible, dynamic and
neutral;

¢ Ensuring that the relevant character set is supported;

e Ensuring that regional standards are supported (including political and economic ones which
may implies specific managerial approaches/practices);

e For Web sites, ensuring that text embedded in graphics is easily localizable.

Localization implies adapting a product to the requirements of a locale market segment. This involves
the translation of the user interface (UI) (text messages, icons, buttons etc.) of the online help, and of
any documentation and packaging, and the addition of cultural data and language-dependent
components, such as spell-checkers, input methods and so forth. Localizable includes all messages,
icons, buttons etc. of an user interface (UI) and all the other human-readable content that should be
translated in the user's language.

Issues that the developer should take into account at UI design:

e Text expansion: extra space should be added to control buttons, menu trees and dialog boxes
to account for language-specific text expansion;

¢  Cultural-dependent or ambiguous symbols should be avoided: body parts (e.g., hand gestures),
religious symbols, graphics with more than one meaning and cultural - specific symbol (e.g.,
the stop sign), as they may lead to misunderstandings.

Additional, the web site hosting must be regional, and mirrored, to ensure respectable download times.
The necessary regional standards, which should be supported by the software and Web application,
include:

e Measurement formats (e.g., centimeters vs. inches);

e Number formats (e.g., different thousand separators);

e Time formats (use of the 24-hour or 12-hour clock);

e Date/Calendar formats (e.g., the mm/dd/yy format vs. the dd/mm/yy; the Chinese calendar);
e Currency formats (national currencies, and related issue);

¢ Phone Number formats (e.g., number separators);

¢ Sorting rules (different alphabetical orders).

In most developed business environments, regional standards and character encoding are dealt with
specific locale standards, rules and data related to a language and geographical area. A French
Unicode Locale, for instance, will include regional definitions for currency, the Euro symbol, date,
time, numerical notation and text messages. An Asian Locale (e.g. a Japanese locale) will also include
input methods and dictionary editing definitions.
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A simple demonstration of culturally distinct design is given by Stefan Peterson, Marketing Manager
of Bokus.com, the largest Scandinavian online bookseller. He points out the clarity and lack of clutter
in the Web site design. Even his Danish and Finnish customers tell him that the site looks 'really
Swedish'. Comparing it with Barnes& Noble.com or Amazon.com we can found that the American
designs fill the page with every option they can fit in there.

Douwe Mik, Managing Director of Logigo.com, an e-market startup in logistics, offers another
example. He had his new company's name checked for worldwide cultural acceptance. The report
concluded: "We have looked at this from the Chinese, Malay (snip) and we think that perhaps the
pronunciation of the words could be close to a local expression "Lau-chee-ko" which roughly
translated in a Chinese dialect used locally means “dirty old man”. Also Coca-Cola Company
instituted a name change, in China, after it found that in Chinese, “Coca-Cola” means “bite the wax
tadpole”.

3. Conclusions

Whenever a company will expand across borders, or develop a new e-business, will face with the issue
of either sticking to its product without any change, adapting the product to the new market or
developing an entirely new product. The decision taken will depend primarily on the preferences of
consumers but is also closely linked with the cost of manufacturing and government regulations.
Additionally the entire communicational approach with the customers has to be consistent with the
language, cultural norms, religious more and perceptive capacities of the society for which it is
intended, in order to avoid interpretations of the promotional message in unintended ways. Although
this should be obvious, even the most successful marketers occasionally overlook the importance of
understanding the intricacies of consumer perceptions.
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Abstract

In order to establish the reimbursement table, the formulas that appear can be easier
calculated using some numerical methods. These procedures may permit to evaluate the cost rate
using a polynomial function of n-order, where n is the number of the years in which the loan is
reimbursed. Also we can establish the cost rate and the optimal period of reimbursement for the bonds
emitting society. For this purpose we have used some numerical methods like linear interpolation and
nomographs.

1. Introduction

Let consider a loan with bonds where the number of issued bonds is M.

The bonds are undervalued at the date of issue (underwrite day) and are sold at the issue value V,. The
registered value is V,, >V, and the redeemable value is V, > V). Usually, the bonds are liquidated
over value. With the registered value V), is computed the interest coupon: C=V,- -1 where i is
the interest rate.

At the underwrite day, the company (or the government) collect the gross amount ~ N- V.. In
the mean time, the company make some expenditure for the issue of securities denoted by F. In fact,
the company collect the net amount N-V, — F.

The rate of return for the company can be express as a cost rate. The cost rate is the bring up
to date rate used in order to express the present value (at the underwrite day) of the cvasi-constant
instalments used for the bonds pay off. The present value of the cvasi-constant instalments had to be
equal with the net amount borrowed by the company.

The following relation define the cost rate, denote by ¢

'
A
N-VE—F=r-Jlt+—t) )

where n is the number of years between the date of issue and the settling day and 7 is the cvasi-

constant instalment which is given by the expression:

/
r=N-V, —1 2)
l—— .
@+/)
in the case when V, = V, (the registered value is equal with the redeemable value), or
/'|
r=N-V, —— 3)
1— 1

1+
in the case when V), < V, (the registered value is less then the redeemable value), where the rational
interest rate is given by the relation
.V, .
['=—2.j 4)
V,
Consider now the equation (1) with the expression (2) for the cvasi-constant instalment ». We

obtain
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1- n .
N.V,-F= (1+¢) ) A — )
t - 1
(1+7)
o R
(+¢) _NV.-F  (+i) ©)
¢ NV /
- 1
g -NVenF 1) ™
N-V, /

This equation is an n — degree equation with the unknown ¢. The other variables are known.
The problem is to solve the equation (5).

First, we have applied the linear interpolation in order to obtain an approximate solution of
the equation (5)..

For example, as starting values we consider N = 10,000 bonds having the registered value V,
= 50,000 ROL, the issue value V, = 45,000 ROL, the expenditure for the issue of securities F =
1,000,000 ROL, the number of years until the settling day » = 4, the interest rate i = (./ and the
redeemable value equal with the registered value V, = 50,000 ROL = V,, we obtain the cvasi-constant
instalment r = 157.73532 - 10° ROL.

Noting by

1- ! .
A ( z_) _ (1t+ t )

we obtain from (6) the equation

A(t)=rc, ®)
where ¢, is given by (7) and can have different values depending on different starting values.
For the above example we find ¢,=c '=2.8465406, hence (8) becomes

h(¢) = 2.8465406

In this equation the variable ¢; being known we looking for the variable ¢ For this purpose we can
find an approximate value for ¢, using linear interpolation. Computing A(#) for different values of ¢
we try to obtain two values ¢)' and ¢/ ie.c/' <¢<c/ asnearas possible.

In our example, for #'=0.15 itis ¢,'=2.8549793 and for £=0.2, ¢,’=2.5887360.

In order to apply the linear interpolation we consider the equation of straight line determined
by two points of coordinates (¢',c,’), (£’,c,’). Considering now that the point (zc,”) belongs to this
line, we are able to find the unknown value of ¢ (Fig. 0). Using this procedure we obtain ¢ =
0.1515847 .

For the same example but having the redeemable value V,=55,000 ROL we obtain
1=0.1894725 .

The aim of this paper is to apply other numerical methods for solve the equation (8). An
interesting idea is, from the point of view of the company, to adjust some data like V,, V,, V,, i, n in
order to minimise the cost rate.
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One of the numerical methods, which permit us to make such adjustment, consists in
nomographical procedures.

2. The nomographical method.

We will apply a nomographical procedure for solving the equation (8), written in the form

1
l-——=ct )
(1 + t)
To be more specific, we will build a nomogram for this equation.

Certain methods for solving the equations with more variables are the nomographical
procedures, e.g. the nomograms. In this case, the functional relations between the variables become the
geometric ones. For example: the “alignment” points, equalities of segments, parallelism of straight
lines, etc. We obtain a nomogram, which consists of scales, family of marked curves, unmarked
curves, parallel plane and so one. The analytical equations of the nomogram’s elements depend on the
functions from the given equation. These functions may have one or two variables. Using the
nomograms we find the value of the variable (variables) as being an alignment points, equalities of
segments, contact points of two planes, points situated in the same plane, and so one.

For nomographical representation, the equations have to be in a canonical form. There are
known multiples canonical forms for the equations with three or more variables. Also, we have the
necessary conditions to obtain these forms. The nomograms allowed us to vary the values of the
variables within the specific bounds. These bounds belong to the definition domain of the functions.
For each value of the known variables, we obtain the values of unknown variables. Hence, we have
more values of the unknown variables and so we can chose the most convenient values for the
practical problem.

Although the nomograms are easy to use and the results are quickly obtained, there is a small
disadvantage. It consists in reduced accuracy of results comparing to those obtained with the computer
aid. The reduced accuracy can be accepted in practical problems or can be improved by enlargement
certain parts of nomogram. So, we can obtain a new nomogram with diminished bounds of the
variables.

In this paper we follow to join the building and the using of the nomogram with the accuracy
and the speed of the computer for drawing as much as complicated curves. To achieve this we have
drawn up programs in MATLAB Programming Language.
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Let consider the equation with three variables, where ¢, is given by (7). The bounds of the
variations for the equation variables are:

2<c¢<3 1<n<10 0.01<t<09

By applying the natural logarithmic function to the both members of the equation (9) we
obtain

nlnl/(+¢)]=In( - c,t) (10)

We will build for the above given equation (9) a nomogram with the nets, which consists from
three-marked family of curves. For the simplicity of building and using of the nomogram we
consider that two families of the net are straight lines marked families, with the parametric
equations considered in the rectangular system of the coordinated XOY:

the family (c,) : x=c,
the family (1) : y=n
the family (2) : yvin[1/(1+8)] = In (1-xt)

The straight lines (c;) is formed from parallel straight lines with the OY axis and the straight
lines (n) is formed from parallel straight lines with the OX axis.

The family of curves () will be built for the bounds of the variable ¢, with the step 0.05 .

The corresponding nomogram is represented in the Fig. 1.

The family of curves (¢#) will be constructed for the bounds 0.01 <t < 0.1, with the step 0.01,
then for 0.1 <t <0.25 with the step 0.02, then for 0.25 <t < 0.4 with the step 0.03 and the last
one, 0.4 <t <0.9 with the step 0.05 .

The corresponding nomogram is represented in the Fig. 2.

The using of the nomogram is simple. The values of the known variables are given:
¢,"=2.84, n’ = 4. We ask for the values of the variable 7.

The straight lines of marked ¢,”=2.84, n” = 4 from the families (c;) and (2) are crossing in
a point P. Through this point pass a curve from the family (#), marked by 1"~ 0.15 which is the
looking for value of variable #. The same value of ¢ was obtained through a direct calculation by
linear interpolation if ¢,=c,” = 0.8465406 (Fig. 0).

For other pairs (¢, n) we obtain new points. The marked curves, which pass trough these
points, allow the looking for values of .
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3. Remarks and conclusions.

i) As we mention before we can diminish the bounds of the variables from the equation (9). We obtain an
enlargement of a certain part of the nomogram, corresponding to the values of the variables:

25<¢<29 3.7<n<47 0.12<t<0.25
In this case we obtain (Fig. 3):

=015, for ¢, =2.855, n’=4 and =02, for ¢, =2.588,n’ =4

t=D.1%‘_ t=EI.1|3 120.171 }=EI.1?' | t=l:|.18I

29

285

28

275

(=1

2.7

265

26

258

25
3.7

In Fig. 4 the nomogram are more enlarged with the bounds varying between:
2.55<¢<29 39<n<41 0.14<t<0.20
So, the value of the variable 7is # = 0.1515 .

ii) An advantage of the building nomogram consists in the fact that any values given at two variables of
the equation (9) permit us to find the third variable. For example, if ¢; =2.86 and ¢ =0.15 itresult n =
4 (Fig. 4);if n=5 and t=0.12 we get ¢; = 3.6 (Fig.5).

iii) For the cost rate equal with interest rate ¢ = i = (.1 it can be notice the biggest variation of ¢,
depending on n. The cost rate increase as well as the variation of ¢; decrease. For example, if = 0.5
and 1.9 <¢,;<2.2 any values of n between 5 and /0 can be considerate convenient. Further for 7 =
0.9 and 1.0 <c,;<1.2 any values of n between 3 and /0 can be considerate convenient. In conclusion
for small cost rates the increasing of the number of the years until the settling day involve significant
changing of c¢;. On the other hand, for bigger cost rates the increasing of the number of the years until
the settling day involves insignificant changing of ¢,. (Fig.1, Fig. 2).
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iv) Looking at the Fig. 5, at the family of curves of the nomogram, it can be easily establish that for a

costrate (.12 <t <0.20 and for the number of year n» = 3 we find a variation for ¢, of 0.3 (2.1 <¢,;<
2.4) ; for n =4 avariation of 0.46 i.e. 2.59 <¢,;<3.05 ; and for n = 5, the variation is 0.62 (3.03 <

¢1<3.65) .
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4. Future research

We mention that for equation (9) other types of nomograms can be built. One is the nomogram with
mobile plane and the other one with two parallel scales and a binary net.

The research for equation (9) can be extended in order to analyse the dependence of the variable
¢, on the other variables from the equation (7). Then we will study the equation with five variables:

(Y (Y
1+t N-V,-F 1+ 7
= . - (6)
t NV, /

where N and F are given constants.
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10. STASTISTICS’ ROLE IN THE EUROPEAN INTEGRATION PROCESS
Author: Lecturer Mariana Balu, PhD
Assistant Professor Diana Crdciunag, PhD Candidate,
“Spiru Haret” University, Bucharest, Romania

Abstract

European Union is an integrationist economic formation which reunites an important number of
national economies. It’s imagine is known in world through its major developmental economic result and
social prosperity too.

The international economics integration idea appears as a complex process of uses the
interdependences among the international economies. The aim of this process is the achievement of a
number of objectives by common interest. For a scientific knowledge of national economies a the basic
cells of various international integrationist forms, ONU, FMI, BIRD, etc. classifies these economies
depending on a lot of criteria.

These criteria are:

- the economic potential;
- the degree of capitalization of potential.

The developmental level of a country is characterizes of a macroeconomics indicators system.
The evaluation of these is the attribute of social and economics statistics. The determination of these is
done with the help of National Account System (NAS). This is a statistic tool, which permit the whole
presentation of fundamental equilibrium of a national economy.

For the harmonization and settlement relations between NAS of the different European
countries, was elaborating a reference frame - The European National and Regional Account System —
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1995. This has a statistical role which is permits an analytic and systematic description of what are
appointed as “total economy”, of her components and relations with other economies.

For decision’s basement of economic politics is required.:

- the analysis and knowledge of social and economic phenomena;,
- the relationship between these,

- the original causes of these,

- these manifestation forms.

The main international paths of the different economics statistics are in total parallelism with de
concepts which are use in SEC. This coherence of the concepts is essential for statistics comparative
evaluation of the different countries.

NAS is represent the spinal column of statistics , both of them are situate in a reciprocal
relationship

Key Words: Statistics, European Integration, National Account System, European National and
Regional Account System

EX

A major objective of EU is to create one Europe which respect the identity and freedom of whole
peoples compose it and to be a strong group of states as a part of irreversible process of globalization.
The economic interstate integration is output interdependences as a result of international division of
labor and international specializations.

The realization for objectives which are mentioned in the Agreement about EU, especially about
Economic and Monetary Union, require quality statistical tools. These instruments permit to the
Communitary Institutions, Governments and Economic Agents to take decisions on the strength of a
harmonized and reliable statistics.

Internationally since year 2000 with the occasion of European Council Special Session from
Lisbon was recognized a new facto New Economy, his objective is the settlement of system Europe on-
line to contain persons companies and public jobs.

Thus we put the problem if statistics can answer to requirement of informations demanded by
governments. Statistics can tackle new economy from different points of view:

- of bid (statistics about societies and products involved)

- of infrastructure which create the conditions to penetrate new economies (busy population,
education, professional preparation)

- of impact analyses(market labor indicator, prices, the labor productivity)

Near all statistical areas will prepare records to new economy and shall change the way we work,
learn and think. Romanian preparation for the entrance in European
Union must to contain the accommodation of Statistical Institution to Eurostatistics requirement to micro
and macroeconomics level. The institute of statistics must create a statistical system with a functional
conception and a general structure. The communitary statistics Eurostat must have a general structure
which contains: -the infrastructure part (classifications, registers);

-demographic and social statistics (population, labor, education statistics);

-regional statistics (environment statistics, regional and geographic statistics, science and
technology statistics);

-economic statistics:

- macroeconomics statistics;

- business statistics;

- monetary, financial and commercial statistics;

- Agriculture and fishing statistics.

Macroeconomics statistics as a part of communitary statistics, has as first part the economies
account (yearly and carry to contain European Account System-(EAS). The National Institute of
Statistics has to implement the EAS through a rational and complex process, presupposed the
interpretation of specific concepts and providing an operative informational base from statistically report
or from another source of date. Although the economists distinguish two levels for analysis:

-Microeconomics -for the interpretation of individual behaviors

-Macroeconomics-for the examination behaviors to collective level .

Only that macroeconomics space remains the special place of reflection, offering a coherent
ensemble for analysis an incorporate market, monetary unit the field of a political power.

The National Account System (NAS) were created just for macroeconomics analysis an
instrument for the verification his hypotheses and proposed economic measures. NAS give statistics a
durable utilization, opening a space of reflection for statistical production.

Thus, the utilization of NAS is expanded:
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-inform us about structure and evolutions of a strong economy;

-is an instrument used in economic prevision (supply macroeconomics models) ;
- is a pedagogic instrument for learning macroeconomics;

- is an instrument used in international comparing.

The Maastricht Treaty represents a new stage in the NAS utilization-because he establishes the
convergent criteria’s based on national account indicators. Among international comparison principles of
macroeconomics dates, can establish:

-the oneness condition for every indicator contained in compares,

-the oneness conditions for statistical calculation methods,

-the same reference year for all compared dates;

-the expression of all economic aggregates in a unique currency.

The macroeconomics calculation problems are resolved by using NAS.

But international comparisons must limited in real terms at structure and dynamic comparing.
We can’t do comparisons in absolute digits because the macroeconomics indicators are expressed in
every national currency. The indicators expression in unique currency (USA dollar as a rule) achieved:

- through middle currency rate of exchange implement, or

- through using national currency purchasing power parity in report with USA dollar.

The middle currency rate of exchange is an unlike process, because one country currency rate of
exchange is influenced by demand and capital movement.

In order to realize price and volume comparisons to international level are used price and volume
indexes established for country couples. We apply same index formulas like in case of fluctuations from
a period to another.

ENRAS”95 recognizes the necessity of prices and volumes international comparisons.

If the prices are in national currency the interpretation of price coefficients cause the introduction
notion of: purchasing power parity (PPP).For a given product PPP between currency A and B can be
define as a number of units from B currency needed to buy in country B the same quantity of goods
which is buyed in country A with a unit of A currency.

PPP evaluation method consist in using price indexes calculated on the strength of goods and
services price from country which does the comparative calculus reported goods and services price from
standard currency country.

Thus we can use price indexes PAASCHE and LASPEYRES :

- Price index Paasche :

I:’; = Zplql/zpoql

Which will be for A and B countries:
IV = Zpaqa/Zpsqa

- Price index Layspeyres:
PL
Il/o = ZplC]O/Zpoqo

Which will be for A and B countries:
I]:B = szqB/ ZquB

Due to a different weights implement the results are different to eliminate these influences we have to use the
price index FISCHER, which is a geometric average of Paasche and Laspeyres indexes.

. 1/2
PF PP PL
Iy = (IA/B XIA/B)

Fischer index satisfies differently tests such as: time reversibility” and ,,factors reversibility” and
is used mainly in economic statistics. This index presents also a conceptual and practical disadvantage
such as:

- require as both Laspeyres and Paasche index to be calculate —what leads to growth costs and
delay results publication,

- the Fischer index is not easy to construe as the Laspeyres and Paasche indexes.

But the Fischer index, being a symmetrical average of Laspeyres and Paasche indexes, can
estimate correct the theoretical index. In specialty studies is spoken about another symmetrical index, the
Tornqvist index which is a geometric well-balanced average of individual volume indexes.

’ o V2ler+et)
11}/)(1) =H|:<lll/0) }

g/ and g, are share value zlcalculated for each product.
\%
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The price index Tornqvist can be obtained replacing the relative amounts (ql/qo) through the
relative price ( pi/p,) thus the Fischer index can be obtained:

, /2
Ly =11, < 11, )
Which is equivalent to:
A (VeI D (Tl [ttt

IPL IPP

and price indexes Laspeyres and Paasche
I0 and I - price indexes Tornqvist calculated in the current year and respective basic year
conditions

If we take into account that:

- I(IPP/IPT)and (IP / 1];) ar <PT1 I;[Ib t mean Fischer index is bigger then Laspeyres index, only if
(I /1, )1s bigger then (I,,/1," A\, /I;,

From this result the importance of correlations between the Fisher index and the Tornqvist index
among the basic year of the indicator analyzed.

- increasing or decreasing weight of indicator components which analyses the higher values
indexes,

- increasing or decreasing concentration degree of the analyzed indicator.

Economic theory suggests that a symmetrical index which utilize equal weights in two situations is
preferable both Laspeyres and Paache.

Practical choose symmetrical indexes Fischer and Tornqvist has a secondary importance, because
all symmetrical indexes are estimated each other.

For settlement PPP, the collected prices use to the prices report calculus for each good and service.
Then we calculate averages for these reports in order to obtain the un-weighted parities elementary rubric
level. The parities elementary rubrics parities are aggregates, using as weights the national expenditures
structure.

For each couple of countries (A and B), we have the following stages of parities estimation.

- the un - weighted geometric average estimation for individual price reports, estimative for
illustrative products in the country A (base of compare) — Laspeyres parity;

- the un — weighted geometric average estimation for individual price reports, estimated for
illustrative products B - Paasche parity);

- obtain of parity (Fischer-type) as geometric average parities of Laspeyres and Paasche parities.

Therewith method, is obtained for each primary group a matrix of binary un-transitive parities
(the parity between the country A and C is no equal with the produced among the parity for the countries
A and B and respective the parity for the countries B and C). Throughout EKS (Elteto-Kovez-Szule)
procedure caused a positive parities matrix. The parities of primary groups are weighted then, on each
aggregation level from down up to GDI level.

Settlement of PPP, in the European Compare Program (ECP) is a part of United Nation’s
International Compare Program, which was launched in 1979. The aim of this program is to realize an
international compares of GDI volume and its expenditures components. ECP represent a volume
compares of GDI realize after expenditures method, with the identification of ultimate demand
components: consumption, investment, import and export.

International GDI compare presupposes the achievement of three conditions:

- The utilization of the same definition for GDI
- the same currency evaluation for GDI,
- the same price level for GDI estimation.

The countries which assist in European GDI compare carry out generally first condition. The
other conditions are not available because GDI value is shown in national currency. PPP does feasibly
these conditions achievement.

The main expenditures elements of GDI are:

- the ultimate consumption of house-keepings, of public administrations and of private
administrations:

- the gross formation of capital (contains the gross formation of fixed capital and stocks
variation):

- import/export balance (the net export). In the case of final consumption, the classification
achieved after aim. For the gross formation of fixed capital, the classification is realized by product’s
type. The general classification shall be alike for the countries of a certain group.
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For illustrate the in table 1 Romanian’s GDI elements:

Table 1 GDI " mil. USD

2001 2002
1.Ultimate consumption (UC) 34.211,2 37.825,3
2.Investments (1) * 9.038.3 10.525,8
3.goods and services export (E) -3.084,0 -2.602,0
4. GDI (UC+I+E) 40.165,5 45.749,1

Source: RNB — annual report — 2002

1) GDI calculates to the average course USD — ROL

2) The investments containing: The gross formation of fixed capital, stocks variation and statistical
difference.

For the year 2002 we can observe a growth of GDI against 2001. This fact confirms a growth of
Romanians economy.

2002 - GDI was with 4, 9 % bigger then 2001, on the background of goods and services export
and private investments development.

GDI increasing was initially prognosed to 5%, subsequently revised to 4, 7%, arrived in the last
to 4, 9% - the highest rhythm of growth registered in the candidate countries for the espousal of EU.

Relation GDI with another economic indicator points us the importance of it’s calculation in a
unitary way. Thus in the internal and external publications is spoken of equilibrium relation among the
saves up investment and the current accounts balance.

2001 2002
GDI 40.165,5 (mil$) 45.745,1(mil $)
Current account balance (CAB) - 2223 -1525
Gross saves up (GS=CAB+I) 6.815,3 9000,8

Source: NRB — annual report 2002

In this mode we can calculate the saves up rate (SR):

2001 2002
SR = GS/GDI X 17,0 19,7 100
The investment rate ( IR):

2001 2002
IR = I/GDI X 22,5 23,0 100

Current account balance weight in GDI (CABW):

CABW =CAB/GDIx 100

2001 2002
The equilibrium -5.5 -3.3 relation will became:

CAB/GDI = GS /GDI- I/GDI CABW =SR-IR

The obtained results points that in 2002 the equilibrium relation was registered the lowest level of
current account deficits in GDI (3, 3%) of the previous two years, due to positive evolutions of the two
components: saves up rate which arrived at 19, 7 % (the highest value after 1994) and investment rate
which arrived at 23% in 2002

International comparison of Romanian economy must do mainly in with the economies of the
countries from the Central and Eastern Europe.

In the year 2002, the economies of these countries evolved favorably in comparison with USA
and EU. The economic dynamics of these countries maintained the rhythm of growth to approximate 3%
as and in the year 2001 (illustrate in the table 3)
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Table 3: GDI (increasing rates), the foreign trade and the current account balance for the Central

and Eastern European countries.

Countries GDI Export Import Currency Currency
(increasing (increasing (increasing account account
rates) rates) rates) balance balance
% % % mil. USD weight
in GDI %
2001 2002 2001 {2002 2001 2002 2001 2002 2001 2002
Bulgaria 4.1 48 |60 112 | 11,6 | 88 8422 | 6774 | 62 | -44
Czech 3.1 20 149 146 | 132 | 112 | 32725 | -3807 57 | 53
Rep.
Poland 1,0 13 | 7,1 |88 1,3 32 7166 6700 | -39 | 36
Romania 5.7 49 198 [219 | 191 | 149 | -2223 1573 55 | 33
Slovakia 33 44 164 137 | 155 | 11,7 | -17559 | -19389 | -86 | -82
Slovenia 3.0 3.1 |61 |121 0,2 7.6 30,9 375 0,2 1,7
Hungary 3.8 33 1109 | 6,1 7.9 4.9 1967 2771 34 | -40
Source: RNB —annual reports 2002, annual and monthly reports of these countries national banks —

2002, IMF and others papers.

From analysis GDI increasing rates are noticed the low performance of Poland (1,3% ) and
Czech Republic ( 2%) , the others countries registering rates between 3,1% and 4,9% .

Czech Rep., Slovakia and Hungary tried to pass the economic growth from one based on export,
to one stimulated by internal demand, led to the growth of budgetary deficits and internal unbalances.
Romania and Bulgaria registered the highest economic growth rates (4, 9% and respective 4, 8%) on the
background consolidation investments consolidation, of reduce the net imports and private consumptions
stimulation.

The exports of the countries from Central and Eastern Europe increase significantly. Their
average was exceeded the world exports average. This due to USD depreciation compare to Euro and of
the advantages of the forces of labor costs. Analyze of the current accounts balance show the
deficits of current account increasing, in majority of countries

Weight deficits of current account in GDI show us as that:

- Only Hungary is the country which bred in order for they diminished
The incomes from touring; good and services imports increasing

- In Poland was held below check through proper monetary politics;
- Czech Republic and Slovakia are registered easy diminutions of deficits with help Commercial
balance improvement;

-Romania and Bulgaria registered the biggest decreases ale deficits: Romania due to diminish the
imports and breed the current transfers, Bulgaria by reason of diminution commercial deficits, breed the
incomes from touring and reduce the interest pays;

- Slovenia finishes the current account with surplus in the last two years, due to breed else quick
exports against import.

Thus as the size deficits (-) or surplus (+) permits us to asses Eastern and Central European
countries in hierarchic order. But the graveness unbalance compared with GDI been better expressed in
percents (current accounts balance weight in GDI — CCB / GDI) - in this mode the hierarchy between
these countries changes. Beginning with the year 1999, calculus concerning the PPP did yearly, this fact
permits us a good analysis of countries development levels.

From analysis results the role of statistics in the future development of economies and is obvious
as the statistics is a future science. Thus statisticians shall prepared answers to new economic problems:
Indicators for the characterization of the new style of, increasing and deliver the incomes, the inequalities
in the incoming level, new communities, etc. Just as Grigore C. Moisil said,  statistics is the strongest
mode to research the social facts ™.
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11. KNOWLEDGE AND MEANING OF FORMATION: A POSSIBLE CHRISTIAN MODEL OF
INTERPRETATION

Author: Dipl. Eng. Dumitru Grigore

Eparchy of Arges and Muscel

Abstract

If the measure of the science in the enlargement of the horizon of knowledge makes good effects
and maybe the same number of destructive effects, the moral rate-setting of the cognitive act is imposed
not only from religious prospective. The meaning of human formation is fundamentally conditioned by an
ethical invariant system and the sciences are called to bring their contribution in its reaffirmation. An
ethic system marks out the knowledge meaning, the deviations producing the perturbation, the crisis, the
collapse.

An ethic system in knowledge keeps the human being in the normality space. The realty of the
world is not only a scientific one but a religious one. The world reality is integral. The scientific
knowledge does not exclude another order of reality, but puts it in evidence, emphasizes it continually.
The relation between the world reality and its normality determines the co-ordinates of human
Jformation. Speaking of an ethic of science, we speak about an ethic of knowledge. There is a positive,
benefic knowledge and there is also a malefic, destructive knowledge. The normality seems to be the
most faithful way to follow.

What would be, but forbidden in knowledge? Does the normative ethic system transmitted by
revelation conserve the being normality? Can science ignore the spiritual fundamentals of world it is
researching and discovering? At least on these questions it can be interdisciplinary discussed the
knowledge and the meaning of formation of human being.

1. INTRODUCERE

Daca demersul stiintei in largirea orizontului cunoasterii produce efecte benefice si poate tot

atatea efecte distructive, normarea morala a actului cognitiv, se impune nu doar din perspectiva
religioasd. Sensul devenirii umane este in mod fundamental conditionat de un sistem etic invariant
si in reafirmarea acestuia, sunt chemate stiintele sa-si aduca aportul. Un sistem etic jaloneaza
insusi sensul cunoasterii, abaterile producand perturbatia, criza, colapsul.
Un sistem etic in cunoastere pastreaza fiinta umani in arealul normalitatii. Realitatea lumii nu este
una doar stiintificd sau doar religioasa. Realitatea lumii este integrald. Cunoasterea stiintificd nu
exclude o alti ordine a realititii, ci dimpotrivd o relevd, o evidentiaza necontenit. Relatia dintre
realitatea lumii §i normalitatea sa, determind coordonatele devenirii umane. Vorbind despre o etica
a stiintei, vorbim despre o eticd a cunoasterii. Existd o cunoastere pozitivda, beneficd, dupa cum
existd si o cunoastere maleficd, distructivd. Normalitatea pare a fi indicatorul cel mai fidel al
cdii de urmat.

Ce anume ar fi, dar, interzis in cunoagtere? Sistemul etic normativ transmis prin revelatie
conservd normalitatea fiintei? Existd o alternativa viabila in timp care sd excluda normalitatea?
Poate ignora stiinta fundamentele spirituale ale lumii pe care o cerceteazd si o descopera? Cel
putin pe aceste intrebdri se poate problematiza interdisciplinar cunoasterea si sensul devenirii
fiintei umane, in fapt un dialog implicit intre religie si stiintd, in contextul permanentelor
transformdri petrecute in cadmpul cunoasterii, in care fiinta umana isi reafirmd permanent sansa
libertatii si a progresului.

2. CUNOASTEREA
- scurti incursiune in timp -

O scurtd incursiune in istoria cunoagterii ne va trimite mai intai in timp prin secolul al VI-
lea 1.d.H, atunci cand stiinta, filozofia si religiile ocupau acelasi loc in gandirea vremii. Singurul
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scop al cautdrilor era aflarea esentei tuturor lucrurilor, despre care inca de pe atunci se intuia
cid este adevarul absolut. Pe acesta filozofii scolii din Milet il numeau ,,physis”, astfel, din acest
cuvant grecesc derivand termenul de ,.fizica”.

Adeptii scolii din Milet nu ficeau distinctie intre spirit si materie. Din acest motiv
filozofia lor avea un pronuntat caracter mistic. Universul era vdzut ca un imens organism animat
de respiratia cosmica, toate lucrurile fiind indumnezeite (la Anaximandru si Thales).

Heraclit din Efes credea intr-o schimbare perpetud a lumii (,,devenirea” eternd). El admite
asemenea misticilor orientali ca toate schimbarile isi au izvorul intr-un dinamism ciclic al
contrariilor care formeazi o unitate, si aceastd unitate transcendenti a lucrurilor el o numeste
logos.

Prima scindare survine in gandirea scolii eleate care fixeazd un Principiu Divin deasupra
tuturor zeilor si oamenilor, principiu luat ca zeitate definitd si inteligentd care conduce lumea.
Apar astfel zorii dihotomiei caracteristice gandirii occidentale — separarea spiritului de materie.

Parmenide introduce principiul conform caruia Fiinta este unicd si indivizibild, opunéndu-i-
se astfel lui Heraclit. Dupad Parmenide, toate schimbarile sunt iluzii datorate simturilor. Substanta
este indestructibila, condensatd in forme cu proprietati diferite si acest concept se va regdsi la
baza gandirii occidentale.

Fiinta unicd si indivizibild (la Parmenide) si Eterna Devenire (la Heraclit) au reusit o
conciliere prin secolul V 1d.H. la filozofii greci. S-a ajuns la conceptul de atom — unitate
indivizibildi a materiei, admitandu-se c¢a ,,Fiinta” se manifestd in forme imuabile ale céror
combinatie si separare genereaza transformarea.

De aici, in secolele urmatoare s-au fixat si mai mult elementele esentiale azi in géindirea
occidentald — dihotomia spirit-materie, corp-suflet.

Aristotel este cel care creeazd sistemul ce constituie cadrul conceptiei occidentale asupra
lumii pana in zilele noastre. inci de atunci insi, filozofia lui considera ci problema spiritului si
contemplarea perfectiunii divine sunt mult mai importante decét investigarea lumii materiale.

De-a lungul Evului Mediu conceptia aristoteliand a fost sprijinitd de Biserica Crestina, insa
in epoca renasterii se produce prima desprindere din cadrul filosofico-teologic in gandire, astfel
ideile speculative despre naturd incep sd-si gédseasca verificarea in experienta.

Se naste astfel stiinta prin Tmbinarea experimentului cu aparatul matematic (pur teoretic)
punandu-se la punct teorii stiintifice riguroase.

Preceddnd nasterea stiintei moderne si chiar insotind-o, gandirea filozoficd formuleaza un
dualism extrem spirit-materie. Prin secolul al XVII- lea, Descartes produce un concept care
divizeaza lumea in spirit si materie permitdnd oamenilor de stiintd sa trateze materia ca fiind
,moartd”, lumea fiind un ansamblu urias alcituit din mici particele diferite necesare intregului.

Daca stiinta modernd se naste cu Galileo Galilei, ea gaseste la Newton sustindtorul si
fondatorul conceptiei mecaniciste — fundament al fizicii clasice — model care domina gandirea
stiintifica pana in pragul secolului XX.

Imaginea lui Dumnezeu raménea in continuare nealteratd. Legile naturii erau acceptate ca
legi ale lui Dumnezeu, eterne. Lor, lumea li se supune.

De la Descartes, gandirea occidentala identificd fiinta cu ratiunea, dar aceasta a dus la
separarea spiritului de corp, primul controlandu-l pe cel de-al doilea, rezultand de aici un conflict
aparent intre vointd si instinct. Fragmentarea interioara determind nefast o viziune asupra lumii
exterioare” ca o multitudine de obiecte si fenomene separate. Astfel noi am fi alcatuiti din
fractiuni, mediul Inconjurétor, societatea fiind independente. Aceasta a dus la intelegerea gresitd
a lumii, la neparticipare prin intelegere la armonia intregii creatii.

S-a asociat de-a lungul timpului, cunoagterii rationale — stiinta i cunoasterii intuitive —
religia, aceste douda forme de cunoastere fiind caracteristice mentalului uman. Cunoasterea
rationald o vom pune in legdturd cu experienta, cu perceptia obiectelor, fenomenelor prin cele
cinci organe de simt cu care am fost inzestrati. Astfel actul de cunoastere rationald se desfdsoara
intr-o zond a intelectului care opereazd in acest sens cu divizarea, compararea, evaluarea si
clasificarea.

Cunoasterea rationald abstractizeaza. Abstractizarea presupune selectia doar a unor proprietati
semnificative dintr-un ansamblu de structuri sau fenomene, prin comparare si clasificare.
Abstractizand insa, diminudm enorm intelesul realitatii, aceasta neimpiedicandu-ne ca prin
alcdtuirea unor sisteme de concepte abstracte, unor modele, si ne putem comunica unii, altora
experientele, gandurile.
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Reprezentarea aproximativd a realitatii prin sistemul nostru abstract de gandire face ca
acest gen de cunoastere si fie limitat. insi, pentru ci ne este mult mai usor si cuprindem cu
mintea reprezentarea realititii decat realitatea insdsi, aproape in mod firesc tindem si le
confunddm pe acestea doud, confundand simbolurile noastre cu realitatea.

Experienta la altd scard de intelegere a facut 1nsd ca realitatea si fie cunoscutd printr-o
transcendere atdt a intelectului cit si a perceptiei senzoriale. Ea a fost numitd cunoastere
absoluta pentru cd nu are la bazd discrimindri, abstractii, clasificari relative si aproximative. O
experientd in Intregime non-intelectuald, experientd care se naste dintr-o stare deosebitd a
constiintei, numitd stare de meditatie sau stare mistica.

Asociind acest fel de cunoastere, cunoasterii de Dumnezeu, vom constata diferente
categorice intre experienta teologicd crestind $i cea misticd orientald. Dacd in doctrinele
spiritualiste orientale desavarsirea prin cunoagtere absolutd si unirea cu Dumnezeu implica
eliberarea omului de propria naturd, prin abandonarea naturii ca atare, teologia dogmatica
ortodoxa are in vedere transfigurarea insdsi a naturii in Hristos — Dumnezeu prin Duhul Sfant.
Deci, o cunoastere ce depaseste si simtirile si ratiunea, cunoastere ce nu purcede nici din
realitatea sensibild, nici din argumente omenesti, fiind intemeiatd pe Cuvéntul revelat. De aceea
Dionisie Areopagitul spune ca ,jmodalitatea de a-L. cunoaste pe Dumnezeu cea mai demna de El
este cunoasterea in felul necunoasterii, intr-o unire mai presus de intelegere” in acceptiunea sa
adevérata teologie apofaticd identificandu-se cu uniunea misticd, cu patrunderea omului de
energiile dumnezeiesti care 1l transfigureaza.

latd de ce cunoasterea in Duh inseamna mult mai mult. Daca ratiunea nu ar fi sprijinitd de
lucrarea Duhului Sfant, poarta spre Adevér ar ramane inchisd. Nu existd evolutie spirituald in afara
cadrului substantial —energetic dupa cum nici cercetare stiintificd in lipsa mecanismelor psihice
prin care sunt posibile intuitia, observatia si experimentul, mecanisme pe care insusi spiritul le
produce si le perfectioneaza. Stiinta ar trebui sa dea ratiunii ceea ce in teologie se numeste caldura
dragostei si lumina credintei. Pe temeiul acesta cladeste Biserica invataturile sale care se adreseaza
omului, dandu-i acestuia nadejdea ca prin iubire si credintd se poate inainta la infinit In cunoasterea lui
Dumnezeu si a creatiei Sale. In lumina acestui adevir, stiinta devine o treaptd importanti a cunoasterii,
care il poate aduce pe omul vesnic cautitor in apropierea adeviaratelor raspunsuri. Din acest punct,
mintea omeneasca trebuie sd-si recunoasca neputinta si sa se lase célduzitd de lucrarea harului. Cercetand
amanuntit tainele vietii, omul de stiintd gdseste acelasi raspuns pe care credinciosul simplu il stie de la
bun Inceput: existda Dumnezeu!

Daca la temelia stiintei este agezat aspiratia umanitétii spre a se descoperi pe sine si materialitatea
in care se manifesta, tainele adeviratei cunoasteri despre lume sunt revelate in referatul Sfintei Scripturi:
"Ziua zilei spune cuvdnt si noaptea noptii vesteste stiinta" (Ps. 18, 2).

Noi crestinii credem ca toate insusirile spiritului omenesc, ce se pot manifesta in domeniul
stiintific, toate facultatile umane creatoare de cultura sunt inspirate si cdlduzite de puterea proniatoare
a lui Dumnezeu. Noi credem cd omul are menirea de a fi colaboratorul si continuatorul creatiei,
sublimand natura ce i-a fost incredintatd. De aceea, masura in care omul va intelege sd colaboreze
la creatie, va da sens si finalitate operei sale.

Doar aga putem intelege de ce, inca din primele veacuri crestine, Biserica s-a manifestat ca
un asezamant cosmic, spiritual, de pietate si culturd. Doar asa ne explicdim de ce pe zidurile
altarelor noastre sunt uneori zugraviti Homer, Pitagora, Socrate, Plutarh, Platon, Aristotel, Filon sau
Sofocle. Prezenta acestor intelepti ai lumii vechi 1n pictura sacra a Bisericii noastre nu este o dovada
de ignorantd, ci aratd limpede cd lumea veche precrestind participa la nadejdea in venirea
Mantuitorului. In cultura antica, indeosebi in literatura si filozofie, gasim multe idei morale care se
aproprie sensibil de invatitura crestind. Astfel, Clement Alexandrinul incercand o savanta asimilare a
culturii profane in crestinism, declard ca filozofia greacd joaca pentru antichitate rolul Vechiului
Testament, de "calduzad cdtre Hristos";, Fericitul Augustin desluseste in filozofia lui Platon ideea de
Treime; Eusebiu de Cezareea descopera la Platon elemente ale doctrinei crestine; Justin Martirul si
Filosoful considera ca Logosul - Fiul lui Dumnezeu - S-a revelat in mod partial si filosofilor pagani,
ca o lumini asezata in ratiunea filosofica. In sfarsit, Sfantul Vasile cel Mare, in discursul despre
educatia tinerilor, spune ca orice lumina naturala a spiritului omenesc care confirma adevarul, binele
si frumosul - revelate de Biserica - poate fi socotitd ca o luminad daruitd de Dumnezeu spre a lucra
asupra fapturii Sale.
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Este drept, uneori din grija prea mare de a nu pune in pericol puritatea credintei, au aparut in lume
unele curente religioase care negau cultura profana. S-a spus chiar ca filozofia nu este indispensabila
si cd un crestin, si fard filozofie, stie ca Dumnezeu este Creatorul lumii. Dar Sfintii Parinti precum
Grigorie de Nazianz, Grigorie de Nyssa, Grigorie Palama, Maxim Marturisitorul si loan Damaschin
au pus in valoare atat in latura gandirii mistice, cat si in cea a formulérilor dogmatice - influenta
culturii filozofice. Insisi ideea ca stiintele profane sunt auxiliarele necesare Teologiei era imbratisata
de scolile catehetice antiohiene si alexandrine. in "Hexaimeron", Sfantul Vasile cel Mare face apel la
stiintele naturale, la cosmologie, la antropologie si la gandirea aristotelica. Sfantul loan Damaschin,
in capitolele cosmologice si antropologice din "Dogmatica" sa, utilizeazd toate datele stiintelor
profane ale timpului, de la psihologie si medicina, pana la geografie si astronomie. Exemplele pot
continua.

Este bine sd precizdm 1nsa cd niciodatd Parintii Bisericii n-au confundat stiinta cu credinta si
nici n-au substituit Revelatiei divine biblice filozofia antica sau stiintele profane ale timpului
lor. Ei stiau cd@ “rationalizarea excesivd a misterului existentei duce la reductionismul care
impiedicad adevirata cunoastere.”’

Daca Parintii Bisericii, gdsesc in vremea lor maniera de a interactiona constructiv si
progresist cu stiintele profane, vom intalni insd de la Descartes pana in timpurile moderne
preocuparea multor savanti si ganditori de a-1 defini pe Dumnezeu, de a-l1 postula, de a-i
demonstra intr-un fel sau altul, existenta.

Descartes (1596-1650) de pilda, aseminandu-se ca metoda lui Nicolaus Cusanus, cu privire la
metafora perfectiunii, coreleaza existenta ca perfectiune cu existenta lui Dumnezeu. Dumnezeu
existd deoarece existenta este o perfectiune. Si cum perfectiunea poate decurge numai dintr-o
fiinta infinitd, Dumnezeu este infinit’.

Spinoza (1632-1677) urmand modelul de gandire al geometriei lui Euclid afirmd cd Dumnezeu
este singura substantd, singura fiintd, cu infinit de multe atribute, din care noi cunoastem
doar extensia si gandirea. Este desigur cea mai riguroasa forma de panteism’.

Newton (1642-1727) il va reprezenta pe Dumnezeu cu ajutorul metaforei mecanicii
deterministe. Leibnitz (1646-1716) va crede ca existenta lui Dumnezeu decurge din posibilitatea

4
sa .

Kant va sustine cad “ratiunea practici” ne obligd sd postulam atat pe Dumnezeu cat si
imortalitatea. Hegel va spune cd& Dumnezeu este Spiritul Absolut. Einstein va crede ca
Dumnezeu este revelat in legile naturii si in coerenta lor.” ( Interesant de vidzut ci exact in
acest fel, dar cu paisprezece secole mai devreme isi propovdduia Maxim Marturisitorul (580-
622) invatatura sa).

Exemplele vor continua si pentru timpuri mai recente cand Odifreddi (1994) va lega existenta
lui Dumnezeu de ultimele descoperiri din logicd si din informatica teoretica, timp in care alti
autori fac referiri la fizica cuantica, biologie, cosmologie si filozofie. De pildi Frijof Capra
armonizeaza mistica orientald cu noua fizicd; Bernard d’Espagnat il vede pe Dumnezeu in
spatele inteligibilitatii totale a lumii; Jean Kovalevski aduce argumente céd revelatia este, pentru
religie ceea ce sunt modelele cognitive pentru stiintd; Thierry Magnin, actionand prin
intermediul logicii Iui Lupascu a tertului inclus i al transdisciplinarititii lui Basarab
Nicolescu (1996), “raporteaza perechea (lisus-Dumnezeu, lisus-fiintdi umand) la metafora
complementaritatii cuantice”’; Jean Francois Lambert il raporteazi pe Dumnezeu la fenomenul
incompletului; David Bohm il priveste pe Dumnezeu prin metafora hologramei, etc. Ar mai fi
de adaugat aici abordarea extremd a problemei prin prisma metaforei autoorganizirii pe care o
fac autori importanti cum ar fi Illya Prigogine sau Francisco Varella, pentru ei Dumnezeu
fiind identic cu creatia sa.

Farda a comenta acum panteismul lui Spinoza, neopanteismul lui Prigogine sau Capra, viziunea
holistd a lui Bohm care apeleazd frecvent la diversi termeni new-age, trebuie remarcatd
preocuparea la scard istoricd atdt a teologilor cat si a oamenilor de stiintd pentru realizarea unei
inedite intdlniri in cunoastere.
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3. Posibile directii pentru un dialog posibil

a. Semnificatia si scopul universului’

O prima initiativd 1n angajarea unui dialog util poate face ca pe baza cercetdrii si analizei
stiintifice asupra structurii universului pe de o parte si prin credintd pe de altd parte, in lumina
Revelatiei divine, sd discernem scopul ultim al sau. Sd intelegem de pildd, cum prin combinatia
elementelor structurale de bazd ale universului, luatd ca limbaj informational multiplu (non-verbal),
Creatorul insusi comunica sensuri si intentii creatiei sale, dezviluindu-se ca Inteligentd creatoare
transcendenta®. In acest fel atat stiinta cat si religia pot ramane fiecare in arealul siu de
dezbatere, cu metodele si instrumentele de lucru specifice. Fara depasirea competentelor, fapt
care, dupd cum aratd Einstein ar descrie raportul stiinta - religie in termenii unui conflict fard
solutie. Astfel dupa opinia lui, ,,Stiinta este stridania seculard de a aduna laolaltid, cu ajutorul
gandirii sistematice, fenomenele perceptibile ale acestei lumi intr-o corelatie cat mai deplina....
religia este strddania de veacuri a omenirii de a deveni clar si deplin constienta de aceste valori
si scopuri (suprapersonale) si de a intdri si largi in mod constant efectele lor... un conflict intre
ele ne apare imposibil. Caci stiinta nu poate decat sa stabileascd ce este, nu si ceea ce trebuie
sd fie...Religia, pe de alta parte, are de-a face doar cu evaludri ale gandirii §i actiunii umane: ea
nu poate vorbi cu temei despre fapte si relatii dintre fapte.”’

b. Comuniune dintre inteligenta necreati si inteligenta creata'

Ratiunea umana activa in cercetarea stiintifici poate fi de asemenea interpretatd ca reflex si
dar al Ratiunii divine, in permanent drum catre Aceasta. Scopul nu poate fi altul decat
“comuniunea de iubire multipld si inepuizabild in noutatea ei, care nu desfiinteazd ratiunea ci o
trans-fiinteazd ca, din fortd de cadutare si cuprindere exterioard, si devind capacitate de
impartagire din interioritate reciprocd dintre Creator si creatie.”(Mitropolitul Daniel). Astfel,
interioritatea spirituald a persoanei reflectdindu-se in comportamentul ei exterior, se va intelege
mai bine si mai responsabil pericolul desfigurdrii in creatie precum, la fel de clar, sansa
transfigurdrii vietii, naturii, omului'’.

c. Spreo etici a stiintei

Daca ar fi sa-l credem pe Jacques Monod, apelul la religiozitate nu va rezolva criza de valori
a societatii, stiinta fiind aceea care este chemati si formeze un nou sistem etic. Este putin
probabil insd ca stiinta sd poatd implini singurd acest deziderat pentru ca insasi pozitia sa eticad
este ambigud si controversati'’. Dacd ne referim doar la ,duplicitatea” rezultatelor sale, care pot
fi benefice si distrugitoare in acelasi timp, angajarea unei anumite pietdti in actul de cunoagtere
poate desigur inclina balanta in interesul fundamental al vietii si libertatii. Chiar dacd in mod
paradoxal ,,multe din aplicatiile pasnice ale stiintei cad de la masa imbelsugata a cheltuielilor
militare de cercetare, ... exemplul zborurilor cosmice sau al internetului”* (M. Malita)

Existd desigur resurse in acest sens. O eticad profesionald a omului de stiinta: probitate, respect
pentru adevér, rigoare, perseverentd, daruire etc. Pe de altd parte, faptul cd anumite teoreme au
stabilit limitele sau contradictiile modelelor rationale (ex. Teorema Iui Godel ), faptul ca a fost
demonstratd puterea redusd a rationamentului din inzestrarea naturald a mintii omenesti, au facut
ca omul de stiintd responsabil sa devind mai modest, mai umil in actul de cunoastere. Zilnic
putem urméri in documentarele stiintifice difuzate pe posturi de televiziune dedicate, marturisiri
pline de uimire ale unor oameni de stiinta din domenii foarte variate in fata vastului spatiu al
cunoagterii. Un singur exemplu ar fi edificator aici, si anume, revelatia pe care au produs-o
astronomilor din intreaga lume, primele imagini transmise de telescopul Hubble dupa ce oglinda
acestuia a fost re-aliniatd printr-o interventie in spatiu cu un efort si cu riscuri de neimaginat. Un
lucru pare si raménd incert pentru omul de stiinta religios, dupa un astfel de experiment la limitd
si anume: cat este precizie stiintificad si cat este ajutor de la Dumnezeu ?

Credem ca, spre deosebire de secolul trecut, in relatiile cu religia, omul de stiintd este acum
pregitit sa manifeste tolerantd si intelegere, deschidere spre un dialog necesar si sincer, dar purtat
in limitele de competenti. Credem ca omul de stiintd este pregatit s tind cont in demersul sau si
de fundamentele spirituale ale lumii pe care o cerceteazd si o descopera.
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d. O lume unicid pentru o omenire solidara

Sa fie oare nevoie de momente de crizd pentru ca omenirea sd-si reevalueze apartenenta la
aceeasi mare si unicd familie? Din pacate 11 septembrie 2001 a probat aceasta. Intr-o lume ce
parca isi pierduse reperele morale, o lume ce parea céd-l uitase de mult pe Dumnezeu, , tragedia
americand a fdcut din trei sute de milioane de oameni o mdnd stransd pe inimd... Ce Dumnezeu poate
sd-i uneascd pe americani intr-un asemenea ‘“hal”? Pamantul acela? Istoria lor galopanta? Puterea
economicd? Banul? ...Numai libertatea poate face asemenea minuni! ""(Cornel Nistorescu) Dupa 11
septembrie 2001, intreaga comunitatea internationald s-a mobilizat in apérarea civilizatiei unice. Nu
pentru un popor anume ci pentru ideea solidarda de wumanitate. Astfel toate ale lumii parand in
pericol, constiinta omenirii s-a sprijinit pe factorii integratori, pe unitate. Unitate in apararea
aceluiasi patrimoniu cultural universal, aceluiasi sistem de valori. Timp in care unanim, in publicul
larg al tuturor tarilor lumii este respinsd ferm orice asociere a terorismului cu religia, credinta
religioasa fiind primul comandament in recuperarea din situatia de criza. in faptsi prin aceasta
religia 1isi va fi redimensionat misiunea militantd pentru construirea unei lumi unice pentru o
omenire solidard. Acum mesajul de pace si tolerantd al tuturor religiilor poate fi subiectul
reconcilierii lor. insusi conceptul de concililiere insa, cere un areal mai larg de dezbatere si stiinta
nu poate lipsi de la acest dialog."

4. Cunoasterea transdisciplinara —spre o noui intelegere a sacrului

Basarab Nicolescu dezvolta conceptul de cercetare transdisciplinard'® din dorinta de a
intelege complet lumea actuala. Transdisciplinaritatea vizeaza ceea ce este intre discipline.
Traversand disciplinele, se va situa dincolo de oricare disciplind. Ca metoda, cercetarea
transdisciplinara este total diferitd de cercetarea disciplinard, fiindu-i complementard acesteia. Ea
tine cont de dinamica generatad prin actiunea simultand a mai multor niveluride  Realitate,
incercand sd rezolve corespondenta dintre lumea exterioard a Obiectului si lumea interioard a
Subiectului. in aceasti abordare se impune sa facem distinctia dintre Real (ceea ce este) si
Realitate (ceea ce percepem). Realul este ascuns, Realitatea este accesibild. Nivelul de Realitate
este un ansamblu de sisteme invariante la actiunea unui numar de legi generale. Doud astfel de
niveluri ale Realitdtii sunt diferite dacd, prin trecerea de la unul la celdlalt are loc o rupturd a
legilor si conceptelor fundamentale.'” Astfel doud niveluri adiacente sunt legate prin ele prin
logica tertului inclus'®. in virtutea acestui proces de a lega intre ele niveluri de realitate
adiacente, cunoasterea Realitatii este practic nelimitatd, deschisd. Aceasta vine in acord cu una
dintre cele mai importante rezultate stiintifice ale secolului XX: teorema lui Godel, care afirma ca
un sistem de axiome suficient de bogat duce inevitabil la rezultate fie indecidabile, fie
contradictorii. In aceastd corespondenti, este imposibil si se construiasci o teorie completi pentru
descrierea trecerii de la un nivel al Realitdtii la altul. Si dacad existd o unitate care uneste toate
nivelurile Realitatii, atunci aceasta trebuie si fie deschisa. Implicatiile de aici sunt deosebite.
Coerenta dintre nivelurile Realitatii (cel putin in lumea naturald) implicd o zona de non-existentd
in care nu existd nici un nivel de Realitate. Ea este numita zond de transparentd absolutd si este
asociatd  sacrului. Ansamblul nivelurilor de Realitate i aceasta zond complementard
corespunzatoare sacrului, constituie Obiectul transdisciplinar. Se deschide astfel o noud
perspectivd asupra culturii, religiei, politicii, artei, educatiei si vietii sociale prin introducerea
unui nou Principiu al Relativitdtii: nici un nivel de Realitate nu este un loc privilegiat din care
ar putea fi intelese toate celelalte niveluri ale Realitatii.”

Asociind acum fiecirui nivel de Realitate un nivel de perceptie. In virtutea coerentei
nivelurilor de perceptie, ar trebui sd existe o echivalentd zona de transparentd la perceptie.
Ansamblul nivelurilor de perceptie si zona sa de transparentd vor constitui Subiectul
transdisciplinar. In sfarsit, pentru ca Subiectul transdisciplinar sia poatd comunica cu Obiectul
transdisciplinar, cele doud zone de transparentd trebuie si fie identice. Comunicarea ar presupune
o intersectie dintre buclele asociate de informatie si constiintid. Aceasta intersectic si buclele
asociate de informatie si constiintd descriu termenul Interactiunii dintre Obiect si Subiect si el este
al treilea termen al cunoasterii transdisciplinare.

Constructia lui  Basarab Nicolescu, 1mi sugereazia acel , attingitur inattingibile
inattingibiliter” concluzionat de Nicolaus Cusanus, in demersul sdu de a-L cuprinde conceptual pe
Dumnezeu, pentru ca Cel care nu poate fi atins, trebuie atins intr-un fel in care nu este atins.
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De fapt, transdisciplinaritatea incearca sa unifice doud tipuri de cunoastere: cunoasterea apofatica,
mistici a Parintilor rasdriteni in latura ei experimentabildi dar non-rationabild, si cea non-
experimentabild si  non-rationabila, supra-rationald (transrationald). ,,Cunoasterea in  felul
necunoagterii, intr-o unire mai presus de Intelegere”(Dionisie Areopagitul), unificd necontenit
contrariile, depasindu-le. In acest mod putem intelege cunoasterea apofatici. Ea, in mod structural
este 0 cunoastere a ter‘,tului.20

S. Prefigurand o teologie a informatiei
-un posibil model crestin-

Teologia este disciplina care se ocupd cu expunerea si justificarea rationald a izvoarelor, a
dogmelor si riturilor unei religii.”' Dealtfel mai poate fi inteleasd terminologic drept vorbire
despre Dumnezeu. Utilizat in extensie, interdisciplinar, termenul poate acoperi un domeniu nou de
abordare a relatiei Creator — creatie, din perspectiva fiinfei informationale.

Aflatd intr-o permanentd relatie de schimb informational cu mediul sau de viata, fiinta
umana — sistem informational complex, ne dezviluie raporturi speciale pe care le are cu lumea si
Creatorul sau.

Mai intdi vom face apel la modelele noi de interpretare a lumii micro si macrouniversului.
Ele ne vor deschide perspectiva unei analize sistematice a raportului in care, sistemele in general,
se afla cu realitatea. Astfel prin prisma structuralitatii lumii pot fi remarcate doua tipuri de
cuplaje de interes major in intelegerea atit a genezei cat si a dezvoltdrii sistemelor in cauza:
cuplajul substantd - cdmp; cuplajul energie - informatie.

Din punct de vedere al functionalitdtii lumii, unitatea acesteia rezultd din :legea circuitului
entropic ; legea continuitdtii informationale.

Viziunea structural - functionald asupra lumii atribuie celor trei paliere materiale ale realitatii
cate un plan nestructurat profund ( ortoexistenta ) si un plan structurat de suprafata (
existenta ). Astfel putem vorbi despre corespondentele :

- materie minerala - plasma fizica;
- materie vie ( biosicd ) - bioplasma;
- materie psihica - psihoplasma.

Sistematizand aspectele informational - energetice care intervin in interactiunea sistemelor vii
cu realitatea lumii, am propus un model” ce evidentiazi atat planurile realitatii cit si influentele
induse sistemelor respective pe aceste planuri.

Vom avea astfel o influentd totala P specifica oricdrui sistem viu, cu componente pe fiecare
palier indicat.

Corespunzitor componentelor sale, influenta totald P va necesita un numéar de cii de transfer
informational - energetic. Cidi specifice ( in subdomeniul fizic ) sau nespecifice ( in subdomeniul
bioplasmatic sau psihoplasmatic ). insisi stuctura unui astfel de sistem este alcituiti de asa
manierd incat sa pastreze logica spectrului de influente in toate palierele considerate.

Aplicind modelul in cazul fiintei umane, vom descrie practic in limbaj informational
interactiunea unui sistem deschis cu o realitate integrald. Problema teologicd se va pune in masura
in care fiinta ne dezvaluie potentialititi evaluate informational care trimit in teologia morala.
Astfel, intreaga teologie morald crestina poate fi reconfiguratd in limbaj informational, in aceleasi
semnificatii dogmaticezs, putandu-se dezvilui ,,informational”, spre exemplu, ,,cimara de sus” despre
care vorbesc Parintii ortodoxiei, ,Jocul” special care leagd fiinta umand de Creatorul siau prin
energiile necreate, semnificatia si rolul tainelor ortodoxe in viata crestinilor, sensul lucrarii harului
in lume.

O extindere a acestei metode asupra textului sacru va duce desigur la descoperirea de
sensuri noi care privesc Decalogul, regulile de viatd transmise de citre Dumnezeu lui Moise
pentru poporul ales. (vezi Leviticul, cap. 8,11,12,15,18,20,26)

Teologia informationald ar indeplini astfel atat criteriul de comtact, cit mai ales pe acela de
confirmare propuse de Haught’. Ea poate raméne deopotrivdi in cadrele transdisciplinarititii
descrise de Basarab Nicolescu, operand cu nivelurile realitatii bio si psiho-plasmatice , cele ale
realitatii trams-fizice si trams-psihice ale cdror coerentd si extensie asigurd intalnirea miraculoasa
dintre sensibil si inteligibil, acolo unde fiinfa 1si intdlneste Creatorul intr-o unire mai presus de
intelegere. Coordonatele ei de dezbatere, repotentdnd morala crestind, pot fundamenta o moralad
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mai accesibilda omului modern, mult mai explicitid, dar negresit, mult mai radicala. Este o cale
noud de a ne redescoperi interioritatea, de a ne reevalua raporturile in lumina energiilor
transfiguratoare, de a ne regdsi normalitatea - libertatea in comuniunea cu Dumnezeu.

6. Concluzii

Sensul devenirii umane este unul teandric. O miraculoasa sansa acordata fiintei create de catre
insusi Creatorul ei. Teandria este dimpreuna-lucrarea energiilor necreate cu cele create. Este o
prezentd dinamica de naturd informational-energeticd, avand un singur scop: normalitatea. Aceea
ganditd de Creator mai inainte de a fi lumea. Astfel sensul devenirii umane este unul propriu
starii de mormalitate. Orice exces, orice insuficientd departeaza persoana de comuniunea promisa,
vestitd, propovaduiti. In afara asistentei harice trdim anormal, gindim anormal, sivarsim lucruri
anormale. De aceea un sistem axiologic de valori trebuie sd perfecteze actul de cunoastere in
perspectiva pastrarii acestei stari de normalitate a fiintei umane. Ca virtute teologicd a ratiunii,
credinta “functioneazi” ca un “regulator”. Dincolo de indoiala filosofica, credinta potenteazi
nadejdea, altd mare virtute, Tmplinind fiinta in lucrarea iubirii, cea de-a treia virtute care ridica
omenitatea la finaltimea purtdrii de Duh Sfant. Miracolul acesta este starea de normalitate
ontologicd a lumii. Este oare prea mult spus cd miracolul devine astfel stare de normalitate? Nu,
desigur. Abaterile ce survin, producind adevarate mutatii in toate planurile acestei realitéti
integrale a fiintei umane sunt mai degraba restul neimplinirii. Acestea trebuie, nu atit denumite,
cat intelese si asumate. Bilantul, pana la “actiunea” miracolului iertarii din iubirea Creatorului
pentru creatia Sa, trebuie evaluat, si normat. Comuniunea presupune 1in primul rand
responsabilitate si aceasta nu poate fi edificatd decat prin actul de cunoastere. Cunoasterea insa,
ar trebui si ne readucd la “starea de echilibru” pierdutd candva. Cine, cand si cum va decide
asupra acestei “stiri de echilibru” ? Acest feedback ne readuce in lucrarea comuniunii. De aceea
este atdt de necesar dialogul dintre omul de stiintd si marturisitorul de Dumnezeu. De aceea, iesind
din tipare, va trebui si vorbim in limbaj stiintific conscrat despre lucruri greu de numit si de
experimentat, de aceea, surmontdnd uneori dogmele, va trebui sd refacem echilibrul launtric al
fiintei-persoane si al lumii.

1. Conflictul. Convingere conform céreia stiinta si religia sunt fundamental ireconciliabile.
Are la bazad argumentul ci religia nu poate demonstra in mod direct adevarul ideilor sale in
timp ce stiinta o poate face. Religia se bazeaza pe presupuneri si o imaginatie fard margini
in timp ce stiinta se limiteaza la fapte ce pot fi observate.

Pe de alta parte, multi crestini invatd ca stiinta trebuie respinsd dacd nu corespunde literei
Scripturii. Uneori stiinta este perceputd ca o fortd demonicd ce a golit cultura de substanta
spirituala.

2. Contrastul. Punct de vedere potrivit cdruia nu existd vreun conflict real intre cele
doud, religia si stiinta raspunzand, fiecare, la intrebari total diferite. Ele nu trebuie judecate
dupa aceleasi standarde. Intrebarile pe care si le pun fiecare sunt complet deosebite,
comparatia nu are sens. Religia si stiinta nu trebuie si se amestece una in treburile celeilalte.
Astfel opozitia lor nici nu se pune. Contradictia le-ar tese pe amandoua in acelasi material, in
care se vor pierde una 1n cealaltd. Stiinta si religia sunt modalititi de cunoastere
independente si autonome. Metoda contrastului interzice combinarea metodei stiintifice cu
orice alt sistem de credinta, religios sau laic, deoarece, mai devreme sau mai tarziu, o unire
atat de superficiald duce la un conflict inutil.

3. Contactul. Abordare in care se cautd dialogul, interactiunea si o posibila consonanta
intre stiintd si religie, si, mai ales, cdile prin care stiinta poate modela intelegerea religioasa
si teologica. Teologia nu se poate baza prea mult pe stiintid, dar trebuie sd acorde atentie
celor ce se intdmpla in lumea oamenilor de stiintd. Presupune o discutie deschisa 1intre
oamenii de stiintd si teologi. Este exclusd atit combinatia cédt si separarea. Contactul sustine
ca stiinta poate largi orizontul credintei religioase si cd perspectiva credintei religioase poate
adanci intelegerea universului. Se propune un ,joc” al realismului critic. Participarea la
deschiderea critica spre realitate asigura baza unui contact veritabil intre stiintd si religie.

4. Confirmarea. Este perspectiva pasnicd. Extrem de importantd. Ea clarifica modalitatile
prin care religia sprijind si alimenteazd, in profunzime, intreaga activitate stiintifica. Religia
valideaza chiar impulsul care da nastere stiintei. Prin confirmarea pe care o da stiintei ea nu
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se implicd in nici un fel de combinare sau fuziune cu vreo ipotezd sau teorie stiintifica.
Stiinta s-ar putea dezvolta avand inrddacinatd ,credinta” a priori, potrivit cédreia universul
este o totalitate de lucruri ordonatd in mod rational. Prin aceastd abordare religia rdmane
strans legata de stiintd, fard a se amesteca in vreun fel cu aceasta.

Trebuie remarcat cd autorul insusi va pleda pentru ultimele doud metode. Dupd parerea sa
abordarea contactului, completatd de cea a confirmdrii, ofera problemei raspunsul cel mai
fructuos si rezonabil.

Pluridisciplinaritatea se referd la studierea unui obiect dintr-una si aceeasi disciplind prin intermediul
mai multor discipline deodatd. De exemplu, un tablou de Giotto poate fi studiat din perspectiva istoriei
artei intersectatd de aceea a fizicii, chimiei, istoriei religiilor, istoriei Europei si geometriei. Sau, filosofia
marxistd poate fi studiatd din orizontul filosofiei incrucisat cu acela al fizicii, economiei, psihanalizei ori
literaturii. Obiectul va iesi astfel mai imbogétit in urma incrucisarii mai multor discipline. Cunoasterea
obiectului obtinutd in cadrul propriei discipline de studiu este adincitd de un aport pluridisciplinar
fecund. Cercetarea pluridisciplinard aduce un plus disciplinei in cauzi (istoria artei sau filosofia in
exemplele de mai sus), dar acest "plus" se afld in slujba exclusivd a disciplinei respective. Cu alte
cuvinte, demersul pluridisciplinar se revarsa peste limitele disciplinelor dar finalitatea sa rdmine inscrisd
in cadrul cercetarii disciplinare.
Interdisciplinaritatea are o altd ambitie, diferitd de aceea a pluridisciplinaritatii. Ea se referd la
transferul metodelor dintr-o disciplind intr-alta. Se pot distinge trei grade de interdisciplinaritate: a) un
grad aplicativ. De pildd, metodele fizicii nucleare transferate in medicind duc la aparitia unor noi
tratamente contra cancerului; b) un grad epistemologic. De exemplu, transferul metodelor logicii formale
in domeniul dreptului genereaza analize interesante in epistemologia dreptului; ¢) un grad generator de
noi discipline. De exemplu, transferul metodelor matematicii in domeniul fizicii a generat fizica
matematicd, al metodelor din fizica particulelor in astrofizicd a dat nastere cosmologiei cuantice, al
matematicii in studierea fenomenelor meterologice sau de bursa a generat teoria haosului, al informaticii
in artd a dus la arta informatica. Ca si pluridisciplinaritatea, interdisciplinaritatea debordeaza limitele
disciplinei insi finalitatea sa rdmine de asemenea inscrisd in cercetarea interdisciplinard. Prin al treilea
grad al sdu, interdisciplinaritatea contribuie chiar la big-bang -ul disciplinar.
Transdisciplinaritatea priveste - asa cum indica prefixul "trans" - ceea ce se afla in acelasi timp si intre
discipline, si induntrul diverselor discipline, si dincolo de orice disciplind. Finalitatea ei este intelegerea
lumii prezente, unul din imperativele sale fiind unitatea cunoasterii.

(Extras din carta TRANSDISCIPLINARITATE - Manifest, de Basarab Nicolescu Editura Polirom,
lasi, Romania).
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