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Rezumat

Scopul acestui articol este de a oferi rezultate
de sondaj privind modelarea relatiilor economice in
economia de retea. Globalizarea s§i mediul
turbulentelor au un impact enorm  asupra
comprtamentului subiectelor economice din zilele
noastre. Abordarea retelei introduce o conceptie
interdisciplinara de analizd economicd (Williamson,
2005). Pentru a atinge acest scop, am efectuat o
analizd a impactului reciproc al crizei economice
recente (Damodaran, 2008). Metodologia utilizata
pentru crearea modelului ecuatiilor diferentiale sau
matricelor de punctaj.

Cuvinte cheie: valoarea driverului, sinergie,
retele economice, ecuatii diferentiale.

Introducere

Economia de retea reprezintd una dintre cele
mai proaspete abordari pentru descrierea
mediului economic real la inceputul secolului
la  XXl-lea. Mediul global necesita
complexitatea  descrierii, cercetarea  si
modelarea partiald si generala a relatiilor si
structurii. Scopul acestui articol este de a
oferi rezultate de sondaj privind modelarea
relatiilor economice in economia de retea.
Globalizarea si mediul turbulentelor au un
impact enorm asupra comprtamentului
subiectelor economice din zilele noastre.
Abordarea retelei introduce o conceptie
interdisciplinara de analizd economica
(Williamson, 2005). Pentru a atinge acest
scop, am efectuat o analizd a impactului
reciproc al crizei economice recente
(Damodaran, 2008).
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Abstract

The aim of this article is to provide results of
survey on modeling of economic relations in network
economics. The globalization and turbulence
environment provide huge impact on behavior of
economic subjects nowadays. Network approach
introduces interdisciplinary conception of economic
analysis (Williamson, 2005). To achieve this aim, we
carried out analysis of reciprocal impacts of recent
economic crisis on particular value drivers
(Damodaran, 2008). Methodology used for model
creation concerning difference equations and scorecard
matrixes.

Keywords: value driver, synergy, network
economics, difference equation

Introduction

Network economics represents one of the
fresh approaches for description of real
economic environment at the beginning of

21th century. The global environment
requires complexity of description, research
and modeling partial and  general

relationships and structure. The aim of this
article is to provide results of survey on
modeling of economic relations in network
economics. The globalization and turbulence
environment provide huge impact on
behavior of economic subjects nowadays.
Network approach introduces
interdisciplinary conception of economic
analysis. To achieve this aim, we carried out
analysis of reciprocal impacts of recent
economic crisis on particular value drivers
(Damodaran, 2008).
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Metodologia

Prima etapa contine cautarea extinsd in
literaturd. Studiul retelelor are in mod
necesar un caracter interdisciplinar, datoritd
ariei mari de aparitie i se bazeaza pe tehnici
stiintifice de la matematici aplicate,
informatica, inginerie si cu aplicatii variate
ca economie, finante si chiar biologia. A
doua etapa, proiectul modelului provine de la

abordarile  interdisciplinare  (Nagurney,
2002). Sunt  observate  comparatiile
aborddrilor  fundamentale din  fizica

(Kirhoff’s law etc.) si economie (fuziuni si
achizitii, valoarea sinergiei etc). Deducerea
este utilizatd in aceasta etapa. Metodologia
utilizata pentru crearea modelului in ceea ce
priveste diferenta de ecuatii.

Obiective

Obiectivul acestei lucrdri este de a masura
gradul de modificari al wvalorii sinergiei
cauzate de schimbdri in valorile driverelor.
Problema de cercetare este: in ce mod orice
schimbare in valoarea unei companii fiica,
achizitionata sau fuzionatd afecteaza valoarea
punctului vertex?

Literatura de cercetare

Sistemul economic poate fi inteles ca retele
de agenti la un nivel de agregare diferit. In
aceste retele, de obicei este creatd ordinea
spontand. Aceastd ordine rezultd din
comportamentul agentilor singulari care
urmeazd un set de reguli. Regularitatea
comportamentului agentilor singulari
produce regularitate 1n comportamentul
intregii retele (Cahlik, 2009). in considerarea
literaturii recente despre retelele economice
conceptiile fundamentale ale retelelor vazute
ca sistem de transport sau de informare
trebuie delimitate. Conceptul economiilor de
retea se adreseaza fenomenului
organizational inclusiv designului institutiilor
economice, unde nodurile retelelor sa faca
distinctia intre cartierele sociale de actori si
comunitatea mondiala. De- si re-legarea
structurile sociale sunt analizate in contextul
unei societdti In curs de dezvoltare la nivel
mondial (Erber, Hagemann 2002).

Methodology

The first stage contains extensive literature
searching. The study of networks is
necessarily interdisciplinary in nature due to
their breadth of appearance and is based on
scientific techniques from applied
mathematics, = computer  science, and
engineering with applications as varied as
economics, finance and even biology. The
second stage, the draft of model comes from
interdisciplinary ~ approaches  (Nagurney,
2002). Comparison  of  fundamental
approaches from physics (Kirhoff’s law etc.)
and economics (mergers and acquisition,
value synergy etc.) are observed. Deduction
is used on this stage. Methodology used for
model creation concerning  difference
equations.

Objective

The objective of this paper is to measure the
degree of changes of value of synergy caused
by changes in value drivers. The research
problem is: How any change in value of
daughter, acquired, mergered company
affected value of vertex point?

Literature Searching

Economic system can be understood as
networks of agents at different aggregation
level. In these networks, spontaneous order is
quite often created. This order results from
the behavior of single agents that follow
some set of rules. Regularity in the behavior
of agents produces regularity in the behavior
of the whole network (Cahlik, 2009). In
consideration of recent literature on network
economics the fundamental conceptions of
networks viewed like transport or information
system needs to be delimited. Concept of
economics of networks addresses
organizational phenomena including design
of economic institutions, where the nodes of
networks distinguish between the social
neighborhoods of actors and the global
community. De- and re-linking social
structures are analyzed in the context of an
emerging global society (Erber, Hagemann
2002).

Annals of the ,,Constantin Brancusi” University of Targu Jiu, Letters and Social Sciences Series, Issue 2/2010

178



Analele Universititii “Constantin Brancusi” din Targu Jiu, Seria Litere si Stiinte Sociale, Nr. 2/2010

Retelele sunt compuse din noduri si margini.
Nodurile sunt terminale sau puncte de
intersectare si reprezintd agentii (o persoana,
un oras, o firmd, un aeroport, institutii in
general). Agentii 1n retele de obicei
reprezintd regulile elementare ale céror
interactiuni duc la aparitia unor grupuri la
nivel superior (Cahlik, 2009). Conditiile
regulilor agentilor de nivel mic (valorile
driverelor, sinergia si schimbarile valorilor)
sunt subiectul nostru In acest articol.
Instrumentele de baza pentru analiza
comportamentului agentilor provin din teoria
jocului. In economie, modelul cel mai utilizat
la scara larga al acestei categorii este Dilema
Prizonierului (Kuhn, 2009). O muchie poate
reprezenta o relatie existentd intre agenti
(relatii furnizor-receptor, fluxul de numerar,
valoarea de transfer, etc.). Topologia retelei,
caile dintre noduri, a gruparii si alte
caracteristici provin din Teoria grafurilor
(Diestel, 2005) si jocuri regulate in temeiul
Legii Kirhoff (Lange, Grabish 2006).

Sinergia este o valoare aditionala care este
generatd prin combinarea a doud firme,
crearea de oportunitati care nu vor mai fi
valabile pentru aceste firme daca vor opera
independent (Damodaran, 2005). Retelele
sunt compuse din noduri si muchii. Nodurile
sunt terminale sau puncte de intersectare si
reprezintd agentii (o persoand, un oras, O
firma, un aeroport, institutii in general).
Agentii in retele de obicei reprezintad regulile
elementare ale cdror interactiuni duc la
aparitia unor grupuri la nivel superior
(Cahlik, 2009). Conditiile regulilor agentilor
de nivel mic (valorile driverelor, sinergia i
schimbarile valorilor) sunt subiectul nostru in
acest articol. Instrumentele de baza pentru
analiza comportamentul agentilor vin din
teoria jocului. In economie, modelul cel mai
utilizat pe scard larga a acestei categorii este
Dilema Prizonierului (Kuhn, 2009). O
margine poate reprezenta o relatie existentd
intre agenti (relatii furnizor-receptor, fluxul
de numerar, valoarea de transfer, etc.).
Topologia retelei, caile dintre noduri, a
gruparii si alte caracteristici provin din

Network consists of nodes and edges. Nodes
are terminal or an intersection points and
represent agents (a person, a city, a firm, an
airport, institution in general). Agents in
networks usually represent elementary rules
whose interactions lead to the emergence of
clusters on higher level (Cahlik, 2009).
Micro-level agent’s rules conditions (value
drivers, synergy, and value changes) are
subject of our survey in this article. The basic
tools for analyzing agents’ behavior come
from game theory. In the economics, the most
widely used model of this category is the
Prisoner’s Dilemma (Kuhn, 2009). An edge
can represent an existing relationship
between agents (supplier-demander
relationships, cash-flow within concern, value
transfer, etc.). The topology of the network,
paths between nodes, clustering and other
characteristics come from Graph Theory
(Diestel, 2005) and regular games under
Kirhoff’s Law (Lange, Grabish 2006).
Synergy is the additional value that is
generated by combining two firms, creating
opportunities that would not be available to
these  firms  operating  independently
(Damodaran, 2005). Network consists of
nodes and edges. Nodes are terminal or an
intersection points and represent agents (a
person, a city, a firm, an airport, institution in
general). Agents in networks usually
represent elementary rules whose interactions
lead to the emergence of clusters on higher
level (Cahlik, 2009). Micro-level agent’s
rules conditions (value drivers, synergy, and
value changes) are subject of our survey in
this article. The basic tools for analyzing
agents’ behavior come from game theory. In
the economics, the most widely used model
of this category is the Prisoner’s Dilemma
(Kuhn, 2009). An edge can represent an
existing  relationship  between  agents
(supplier-demander relationships, cash-flow
within concern, value transfer, etc.). The
topology of the network, paths between
nodes, clustering and other characteristics
come from Graph

The synergy effect is caused by value drivers.
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Teoria grafurilor.
Efectul sinergiei este cauzat de driver de
valori. Termenul driver de valoare este
folosit pentru aceste variabile economice care
sunt critice pentru venituri si functiile de cost
ale unei firme (Akalu, 2002) Akalu
subliniaza (Akalu, 2002) o abordare foarte
diferita a cercetdrilor definitiilor numerelor si
driverelor de wvalori; Ruhl si (Ruhl and
Cowen, 1995) definesc cinci, Moskowitz
sase (Moskovitz, 1988), Rappaport sapte
(Rappaport, 1998), Turner opt (Turner,
1998). Damodaran categorizeaza doua grupe
ale  potentialelor surse de  sinergie
(Damodaran, 2005):
— Sinergiile de operare afecteaza
operatiunile firmei combinate care includ
economii de scara, de stabilire a preturilor
mai  mari, combinatie de diferite
concentratii, functionale, si potentialul de
crestere mai mare in piete noi sau deja
existente. Aceste surse, In general, apar mai
mari ca fluxurile de numerar.
— Sinergiile financiare sunt definite cu
mai multd precizie; includ beneficii fiscale,
diversificare, o mai mare capacitate si
folosire pentru excesul de numerar. Aceste
surse apar ca fluxuri mari de numerar si
permit formarea ratelor mai mici.
Pentru scopuri generale de evaluare este
folositoare abordarea care reiese din
abductie. Abordarea lui Damodaran raspunde
cel mai bine scopului. Figura I aratd relatia
valorii sinergiei. Driverele de valori deriva
valoarea sinergiei. Schimbarea valorii lor
este baza rudimentard pentru crearea
modelului (a se vedea Figura I).

Diferite drivere de valori compun Fluxul de
Numerar Gratuit folosit pentru abordarea
evaludrii veniturilor (a se vedea Damodaran
2006, Copeland, Koller, Murrin etc.).
procedura  analogicd  pentru  modelul
afacerilor de evaluare este bazat pe analiza
driverelor de wvaloare prezentate de
Kazlauskiene,  Christaukas si  Akalu.
(Kazlauskiene — Christaukas 2008, Akalu
2002) Akalu a cercetat impactul driverelor

The term value driver is coined for those
economic variables that are critical to revenue
and cost functions of a firm (Akalu, 2002)
Akalu emphasizes (Akalu, 2002) very
different approach of researches to number
and value drivers definitions; Ruhl and
Cowen (Ruhl and Cowen, 1995) define five,
Moskowitz six (Moskovitz, 1988), Rappaport
seven (Rappaport, 1998), Turner -eight
(Turner, 1998). Damodaran categorized two

groups of potential sources of synergy
(Damodaran, 2005):
— Operating synergies affect the

operations of the combined firm include
economies of scale, greater pricing power,
combination  of  different  functional
strengths, and higher growth potential in new
or existing markets. These sources generally
show up as higher expected cash flows.

— Financial synergies are defined more
accurately; include tax benefits,
diversification, a higher dept capacity and
uses for excess cash. These sources show up
as higher cash flows and enable form of
lower discount rates.

For general valuation purposes is useful
considering approach comes from abduction.
The Damodaran’s approach answer the
purpose the best. The Picture 1 shows
relationship of synergy of value. The value
drivers derive the value of synergy. Changes
of their value are rudimental bases for model
creation (see Picture 1).

Particular value drivers compose Free Cash
Flow used for income valuation approach for
business valuation (see Damodaran 2006,
Copeland, Koller, Murrin etc.). Analogical
procedure for business valuation model based
on the analysis of business value drivers
submitted Kazlauskiene, Christaukas and
Akalu. (Kazlauskiene — Christaukas 2008,
Akalu 2002) Akalu researched the impact of
separate drivers on free cash flows within
different industries. Kazlauskiene and
Christaukas draft business valuation model
based on the decomposition of the change of
business value. In conjunction with
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separate asupra fluxului de numerar in mai
multe industrii. Kazlauskiene si Christaukas
au schitat modelul de evaluare al afacerii
bazat pe descompunerea schimbarii valorii
afacerii. In legiturd cu modelul Damodaran,
a se vedea Figura 1, modelul nostru este
fundamental.
Specificatia modelului
Pentru a crea modelul schimbarii valorii
sinergiei firmei 1in cadrul sectiunilor
transversale si in timp, sunt acceptate ipoteze
suplimentare. Firmele (agentii) din retele
sunt dispuse sa participe impreuna cu ceilalti
fara exceptii ale rolului superior sau inferior.
Firmele (agentii) joacd jocuri cooperative,
simetrice, discrete cu informatii imperfecte.
Scopul nu este nici ancheta privind teoria
jocului si nici procesul de decizie in cazul in
care firmele (agenti) vor coopera. Modelul
este derivat din diferenta ecuatiei de ordinul
n.
Valoarea sinergiei
Potrivit lui Damodaran (Damodaran, 2005)
sunt doud stagii de estimare a sinergiei.
Primul stagiu este bazat pe principiul
evaluarii venitului — pe prezicerea viitoarelor
utilitati. Estimatorul cautd reactia pietei la
achizitie si la estimarea sinergiei asteptate
cauzatd de schimbari in driverele de valoare.
Al doilea stagiu este evaluarea utilitatilor
dupda data fuziondrii. Aceastd abordare
rezultd intr-o de lege lata referitoare la
valoarea sinergiei. Presupunerea este o
realizare de valoare mare a firmelor
combinate dupd anuntarea fuziunii decat
suma valorilor pietei unor firme particulare
inainte de anuntarea tranzactiei. Valoarea
sinergiel este exprimata in ecuatia (1).
V(AB) =V (A)+V(B)

(D
V (AB) — Valoarea unei firme creatd prin
combinatia A si B.
V (A) — Valoarea firmei A,
V (B) — Valoarea firmei B,

Marik (Marik, 2007) continud cu
presupunerile  extinzdnd  ecuatia  (1).
Presupunem ca valoarea firmei combinate V

Damodaran model, see Picture 1, it is the
fundament our model.

Model Specification
In order to create the model of changes of
synergy value of firm within cross sections
and across time additional assumptions are
accepted. Firms (agents) inside network are
willing to participate with the others without
exception of superior and inferior role. The
firms (agents) play cooperative, symmetric,
discrete game with imperfect information.
The purpose is neither survey on game theory
nor decision process if the firms (agents)
would cooperate. The aim is the draft of
model expresses changes of synergy value of
firm caused by changes of value of
subordinate firms (agents) in terms of
changes of value drivers. The model is
derived from difference equation of n'™ order.
The Value of Synergy
According to Damodaran (Damodaran, 2005)
there are two stages of synergy estimation.
The first stage is based on income valuation
principle — on prediction of future utilities.
The estimator is looking for market reaction
to acquisition and gauging the expected
synergy caused by changes in value drivers.
This approach results to de lege ferenda value
of standalone basis. The second stage is
evaluation of utilities after the date of merger.
This approach results to de lege lata value of
synergy. The assumption is an achievement
of greater value of combined firms after a
merger announcement than the sum of market
values of particular firms before to the
announcement of transaction. The value of
synergy is expressed in equation (1).
V(AB) =V (A)+V(B)

(1)
V (AB) — Value of a firm created by
combining A and B
V (A) — Value of firm A, standalone basis
V (B) — Value of firm B, standalone basis
Thereinafter we suppose increase of general
stakeholder value. We do not distinguish
whether the value of synergy is allocated. On
this stage in particular solution the value has
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(AB) este egala cu suma V (A) si V (B) unde
firma A cumpard firma B. Pretul realizat
pentru firma B este mai mare decat V (B).
Vanzatorul firmei B poate seta sinergia
viitoare. Cresterea sinergiei valorii sinergiei
apare din fuzionare (2). Aceastd abordare
rezultd intr-o de lege lata referitoare la

valoarea sinergiei
AV =V(AB)-(V(A)+V(B))

()
AV — Cresterea valorii sinergiei
Ecuatia (2) exprima efectul de fuziune.
Costul achizitiei este prima diferentd a
pretului realizat si V (B) pentru firma A (3).

C=P-V(B)

3)
C — Costul achizitiei
P — Pretul realizat
Ecuatia (3) exprima efectul de impartire.

Profitul pentru achizitie pentru firma
achizitionata A este in crestere in valoarea
prezenta neta (4).

ANPV =[V(AB)—(V(A4)+V(B)—(P-V(B)]

A NPV — venit net actualizat

Ecuatia (4) exprima efectul agregat al
achizitiei. Prima parte aratd valoarea
sinergiei (efectul de fuziune). A doua parte
aratd distributia acestui efect dintre firma
achizitionata A si actionarii firmei B. A doua
parte este cruciald. Valoarea firmei B este
suma valorii V (B) si valoarea sinergiei. In
tranzactie poate fi valoarea sinergiei
distribuitd din firma A pentru achizitionarea
B. Dupa rezultatul achizitiei este profit
deoarece firmele A si B sunt un subiect.
Modelul general intr-un nod de retea este
creat de ordinea diferentei ecuatiei (5) cu
vy X0 [0, 0)and 0 <m <k.

ox.  +x
_ - %
X, =—",n=0,12,..,

A+x,

)

to be divided on changes of value bidding
firm and the final firm. This is extra-essential
in general solution.
Marik (Marik, 2007) continues with
assumption extending e quation (1). We
suppose the value of combined firm V (AB)
equals sum of V (A) and V (B) where firm A
acquire firm B. The realized price for the firm
B can be higher than V (B). The seller of firm
B can set up knowledge of future synergy.
Increase of the value of synergy comes from
merge (2). This approach results to de lege
ferenda value of synergy.

AV =V (AB)—(V(A)+V(B))
AV — Increase of value of synergy
Equation (2) expresses the merge effect.

The cost of acquisition is the first difference
of realized price and V (B) for the firm A (3).
C=P-V(B) 3)

C — The cost of acquisition

P — Realized price

Equation (3) expresses the split effect.

The profit from acquisition for acquired firm
A is increase in net present value (4).

(2)

“4)
A NPV — Net present value

Equation (4) expresses the aggregate effect of
acquisition. The first part shows the value of
synergy (merge effect). The second part
shows distribution of this effect between
acquired firm A and stakeholders of firm B.
The second part is crucial. The value of firm
B is sum of default value V (B) and the value
of synergy. In transaction can be the value of
synergy distributed from the firm A to
acquired firm B. Afterwards the result of
acquisition is still profit because the firms A
and B are one subject.

The general model in a peak vertex of
network is fashioned by the higher-order
difference equation (5) with parameters 0, A
(0, 00), initial conditions X — g, ..., Xo [0, ©)
and 0 <m <k

Annals of the ,,Constantin Brancusi” University of Targu Jiu, Letters and Social Sciences Series, Issue 2/2010

182



Analele Universititii “Constantin Brancusi” din Targu Jiu, Seria Litere si Stiinte Sociale, Nr. 2/2010

Concluzii

Impactul crizei economice asupra valorii
sinergiei este indirect. Valoarea sinergiei este
impactul indirect generat de schimbarile
cantitatii si calitatii driverelor valorii.
Principalul impact este in sectorul financiar
(prin politica fisacald si cea monetard) in
particular prin noile reglementari, restrictii,
orientarea si suportul fiscal al guvernelor in
sectorul bancar (f. i. capitalul adecvat in
general, suportul FED al celor mai mari
banci din America, orientarea UE asupra
performantei béncilor, suportul MMF cétre
Ungaria, Grecia etc. Una dintre cele mai
indraznete valori ale driverelor de sinergie —
povara fiscala — nu este valida aici.
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Conclusion

Impact of economic crisis on value of synergy
is indirect. The value of synergy is impacted
indirectly by changes in quality and quantity
of value drivers. Impacts can be divided on
state regulatory and market changes. In
general, we assume varied impacts in
different industries and countries. The main
impact is in financial sector (via fiscal policy
and monetary policy) in particular by the new
regulations, restrictions, guidelines and fiscal
support of governments on banking sector (f.
1. capital adequacy in general, support of FED
to biggest banks in USA, EU guidelines on
performance bank guarantee, MMF support to
Hungary, Greece etc.). Taxation changes
impact all subjects in a local area in order to
recover the income side of state budget. One
of the boldest synergy value drivers — tax
burden — do not valid hereafter.
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