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STUDIU PRIVIND PROGNOZA EVOLUTIEI
ECONOMIEI REALE SI SISTEMULUI DE PIETE
FINANCIARE UTILIZAND ELEMENTE DIN
TERMODINAMICA SISTEMELOR DESCHISE

In cadrul acestui studiu, ne-am propus crearea unor modele
econometrice care sd permitd prognozarea economiei reale din
Romania, precum si a evolutiei sistemului de piete financiare
romanesti. Baza de studiu a constituit-o asimilarea economiilor reale
cu sisteme fizice care se preteaza modelarii cu ajutorul fizicii statistice
si a termodinamicii sistemelor deschise. Acolo unde anumite date tin
de evidenta, s-au putut asimila anumite procese economice si de piata
cu procese aferente unor sistem browniene. S-a urmarit trecerea de la
modele construite statistic la modele cu marimi cu evolutie continua.
Scopul cercetdrii a fost crearea unui model pentru economia reala,
scris in marimi de stare si a unui model pentru sistemul de piete
financiare, scris in marimi de proces. In final, s-a analizat gradul de
conexiune dintre modelele descrise prin interpretarea §i compararea
raspunsurilor dinamice obtinute in urma rezolvarii modelelor, precum
si gradul lor de conexiune cu fenomenele reale deja intdmplate.

In multitudinea de fincerciri de modelare matematica a
comportamentului pietelor cu scopul realizarii de previziuni, cele mai
putine succese au fost obtinute pe pietele financiare. Fenomenul este
oarecum paradoxal, datoritd faptului ca pietele financiare prezintd un
grad de lichiditate inalt, si, prin urmare, modelarea lor matematica
poate fi abordata nu numai la nivel statistic ci si cu ajutorul functiilor

continue. Abordarile mixte de tip statistic-continuu pot fi utilizate ca
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alternative imediate. Un caracter de noutate il prezintda modelele
matematice inspirate de fizica sistemelor browniene precum fizica
statisticd §i termodinamica sistemelor deschise. Aceste tipuri de
modele au mari sanse de succes in conditiile Tn care prezintd avantajul
adaptarii modelelor econometrice la modele matematice consacrate si
verificate din fizica clasica. Mai mult, aceste modele, desi sub forma
unor sisteme de ecuatii diferentiale sau ecuatii cu derivate partiale, in
sine greu de rezvolat pe cazuri concrete, prezinta avantajul dezvoltarii
unor metode de rezolvare studiate si cizelate pe lungi perioade de timp
si confirmate de experienta.

Un punct forte al metodelor inspirate din fizica este constituit
de faptul cd, pentru fiecare tip de caracteristica generala a pietei
studiate se poate atribui o marime fizicd, asa Incat piata sa fie gandita
ca un mediu continuu care interactioneaza cu exteriorul — in speta cu
economia reald si cu alte piete. Un avantaj decisiv al acestei abordari
este acela ca se poate realiza astfel un model pentru orice piatd, in
conditiille in care toate pietele se raporteazd practic la aceeasi
economie reala. Pietele financiare, datoritd lichiditatii ridicate, se
preteaza cel mai bine acestui tip de modelare datorita faptului ca pot fi
asimilate cel mai bine unor medii continue.

In conditiile unei asimilari formale cu un mediu fizic, o piata
poate fi studiatd ca atare prin inzestrarea mediului caruia i-a fost
asimilatd cu marimi de cantitate, cu marimi de miscare, cu marimi
dinamice si, acolo unde existd posibilitatea, cu potentiale de stare.
Aceste tipuri de marimi — In sine de natura fizicd — permit interpretari
de profunzime la nivelul evolutiei dinamice in timp a pietelor
financiare — gandite ca mediu fizic — si raportarea lor sistemicd la

mediul economic precum si la alte piete.



Relevanta temei de cercetare este justificata prin elementele de
originalitate si aspectul inovativ al abordarii. Astfel, in constructia
modelelor, s-au folosit atat notiuni de macroeconomie si economie
internationala, analizd matematica si analiza statistica, cat si notiuni de
termodinamica a sistemelor deschise si fizica statistica. Baza de studiu
a constituit-o asimilarea economiilor reale cu sisteme fizice care se
preteazd modelarii cu ajutorul fizicii statistice s1 a termodinamicii
sistemelor deschise. Acolo unde anumite date f{in de evidenta, s-au
asimilat anumite procese economice cu procese aferente unor sisteme
browniene. S-a urmarit, de asemenea, trecerea de la modele construite
statistic (greu de rezolvat) la modele cu marimi cu evolutie continua.

Importanta temei propuse pentru domeniul de cercetare trebuie
judecata in contextul in care au existat incercari de modelare matematica
a comportamentului pietelor cu scopul realizarii de previziuni, iar cele
mai putine succese au fost obtinute pe pietele financiare. Importanta
temei rezida din faptul ca aceste tipuri de modele propuse prin proiect au
mari sanse de succes in conditiile in care prezintd avantajul adaptarii
modelelor econometrice la modele matematice consacrate si verificate
din fizica clasicd. Mai mult, aceste modele prezinta avantajul dezvoltarii
unor metode de rezolvare studiate si cizelate pe lungi perioade de timp si
confirmate de experienta.

Impactul estimat al proiectului este unul relevant, in sensul ca
modelele construite pot servi in directionarea politicilor de investitii
atat factorilor de decizie guvernamentald, bancilor si investitorilor
privati, precum si In gestionarea operatiunilor de comert exterior.
Ideatic vorbind, asemenea modele ar servi plasdrii mai bune si
conectarii economiei romanesti la economia globald, marind astfel

sansele succesului economic.



In ceea ce priveste caracterul interdisciplinar al proiectului, el
este generat de faptul ca proiectul a implicat discipline diferite (pe de
parte, el cuprinde elemente de economie si statisticd economica, iar pe
de altd parte, elemente de fizica si matematicd), fapt ce stimuleaza
depasirea granitei disciplinare (modelarea matematica din domeniul
economic). La tema de cercetare aleasd s-a plecat de la premisa ca,
daca, pentru modelele matematice din fizica, problema conditiilor la
limita legate de spatiu si a conditiilor inifiale legate de timp este o
problemd clar definitd, pentru modelele matematice din economie

punerea acestei probleme prezinta maxima dificultate.
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STUDY ON THE REAL ECONOMY EVOLUTION
PROGNOSIS AND THE FINANCIAL MARKETS SYSTEM
USING ELEMENTS OF OPEN SYSTEMS
THERMODYNAMICS

In this study, we set ourselves the objective of creating
econometric models which allow the forecasting of Romania real
economy, as well as the Romanian financial markets system
evolution. This study is founded on the similarity between real
economies and physical systems adequate for modeling using
statistical physics and the open systems of thermodynamics. Where
there has been evidence, some economic and market processes could
have been assimilated with processes relative to Brownian systems.
Research has been done in order to observe the transition from
statistics-based models to models with continuous evolution measures.
The objective of this research is to establish a model for the real
economy, written in state measures and a model for the financial
markets system, written in process measures. Finally, the analysis
focused on the degree of connection between the models described by
interpreting and comparing the dynamic answers obtained after having
solved the models, as well as their degree of connection with real
phenomena already occurred.

Among many attempts to mathematically model the markets’
behaviour in order to make predictions, the less successful results
were obtained for the financial markets. The phenomenon is
somewhat paradoxical, due to the fact that financial markets present a
high degree of liquidity and, therefore, their mathematical modeling

can be approached not only from the statistic point of view, but also
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using continuous functions. Mixed approaches like statistical-
continuous approach can be used as immediate alternatives. A novelty
characteristic is featured by the mathematical models inspired from
the physics of Brownian systems as statistical physics and open
systems thermodynamics. These types of models have huge chances
of success as they have the advantage of adapting econometric models
to mathematical models recognized and verified by classic physics.
Moreover, these models, although they present themselves under the
form of differential equations systems or partial differentials
equations, which are difficult to solve when analyzing real cases, have
the advantage of developing solutions studied and refined over long
periods of time and confirmed by history.

A strong point of physics inspired models is represented by the
fact that, for any type of general characteristic of the studied market,
one can assign a physical measure, so that the market be conceived as
a continuous environment which interact with the exterior — more
precisely with the real economy and other markets. A decisive
advantage of this approach is that such model can be realized for any
market, as all markets refer themselves practically to the same real
economy. Financial markets, due to a high liquidity, are most suited
for this type of modeling because they can be best assimilated with
continuous environments.

In the case of a formal assimilation with a physical
environment, a market can be studied by providing the environment to
which the market was assimilated with quantity measure, movement
measures, dynamics measures and, where possible, with state
potentials. These types of measures — mainly of physical nature —
allow profound interpretations of the dynamic evolution in time of
financial markets — seen as physical environment — and their systemic

comparison to the economic environment and other markets.
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The research subject importance is justified by the originality
elements and the innovative aspect of the approach. Thus, for the
construction of the models, there have been used both macroeconomic
and international economy notions, mathematical analysis and
statistical analysis, as well as notions of open systems
thermodynamics and statistical physics. The foundation of the study
was the similarity between real economies and physical systems
adequate for modeling using statistical physics and open systems
thermodynamics. Where there has been evidence, some economic
processes were assimilated to processes relative to Brownian systems.
Research has been done in order to observe the transition from
statistics-based models (difficult to solve) to models with continuous
evolution measures.

The importance of this subject for the research in this field has to
be assessed to the extent where there have been attempts of mathematical
modelisation of markets behaviour in order to make predictions and the
less successful results were obtained in the case of financial markets. The
importance of the topic resides in the fact that these types of models
proposed in the project have huge chances of success as they present the
advantage of adapting econometric models to the mathematical models
recognized and verified by classic physics. Moreover, these models
present the advantage of developing solutions studied and refined over
long periods of time and confirmed by history.

The estimated impact of the project is relevant, as the created
models can serve to guide the investment policies both of
governmental decisional factors, banks and private investors, as well
as to manage the foreign trade operations. Ideally speaking, such

models would help to better rank and connect the Romanian economy
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in the context of global economy, broading therefore its chances to
economic success.

With regard to the interdisciplinary character of the project, it is
in fact generated by the fact that the project has involved different
disciplines (on the one hand, it comprises elements of economy and
economic statistics, and on the other, elements of physics and
mathematics), which required crossing the discipline border
(mathematical modeling of economic field). For the purposes of this
research topic, the analysis started from the premise that, if for
mathematical models in physics, the problem of limit conditions
relative to space and that of initial conditions relative to time is a well
defined issue, for mathematical models in economy the analysis of

this problem give rise to the utmost difficulties.
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