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STRATEGIC BRAND PORTFOLIO MANAGEMENT

In the past twenty years or so, three approaches to brand portfolio management strategies have emerged. The first approach is marketing. This
approach is associated with building a corporate brand portfolio. The goal is to increase diversified cash flows by entering new market segments. The
second approach is related to the competitive strategy of the enterprise. A false portfolio of intellectual property applications is being created.
Competitors are expected to spend resources in retaliation. The third approach is the formation of a dynamic strategy for investment portfolio
management. Due to the complex structure of the modern global financial market, the heterogeneous structure of available financial instruments and
traders using different approaches and time horizons, forecasts, as a rule, require a large number of observations, work poorly in the vicinity of
bifurcations and do not have a computer model that could build forecasts in real time. In such structures, slow diffusion-type processes with the
phenomenon of memory arise, that is, non-Markov processes. Moreover, such structures can have fractal properties. In this work, it seems to us, the
first step has been taken to build a "synthetic" model of dynamic asset portfolio management. By analyzing the data available in the scientific
literature, a mathematical model of strategic brand portfolio management is proposed. In view of the above, the model has the form of a differential
equation in fractional derivatives. In connection with the risk analysis, two models of fractional entropy are also considered - fractional Kolmogorov-
Sinai entropy and fractional Shannon entropy.
Kurouosi ciioBa: brand portfolio; fractal environment; long-range system; fractional differential equation; fractional entropy.
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CTPATEI'TYHE YIIPABJIIHHA IOPT®EJEM BPEH/IIB

3a ocTaHHI IBAJALSATH POKIB HAMITHJINCS TPH MiAXOIH OO0 CTpaTeriii ynpasminHs moprderem Openai. [lepmmit miaxin - mapketurrosuit. Len miaxin
TIOB'sI3aHMIT 13 TOOYIOBOIO KOPIIOPATUBHOTO MOpTders OpeHaiB. Merta - 30ibIIeHHs JUBEpCcU(IKOBAHUX TPOIIOBHUX ITOTOKIB 3aBISKH BUXOTY HA HOBI
CerMeHTH pHHKIB. JIpyruil minxiJy nos'a3aHui i3 KOHKYPEHTHOIO cTparericro migmpueMctBa. CTBOPIOETBCS XHOHUH NOPTQENs 3asiBOK Ha 00'€KTH
iHTeNeKTyanbHOI BiacHocTi. [lepexbadaeTsest, 1110 KOHKYPEHTH BUTPATATh PECYpCH Ha [ii y BiamoBimp. Tpetii mimxim — GpopMyBaHHS IHHAMIYHOL
cTparterii IHBECTULIHHOTO YHPaBIiHHA NOPT(eneM akTHBIB. Y CHILy CKJIAJHOIO YCTPOIO Cy4aCHOTO II00ATbHOro (JiHAHCOBOTO PHHKY, HEOIHOpPiIHOL
CTPYKTYypH HasBHUX (DIHAHCOBHX IHCTPYMEHTIB 1 TpeWzepiB, IO BHKOPHCTOBYIOTH Pi3HI IiJXOAM YacOBi T'OPH3OHTH, HPOTHO3H, SIK IIPaBHIIO,
BHUMAraroTh BEJIMKOI KUIBKOCTI CIIOCTEPEKEHb, IIOTAHO MPAIIOITh HA OKOMHILIX GidypKalliil i He MalTh KOMII'FOTEPHOI MOZEN, sika Moria 6 OyayBaTu
MPOTHO3H y PEXKUMI PeabHOro 4acy. Y [UX CTPYKTYpax BUHUKAIOTh IOBIIbHI Tporiec qudy3iiHOro THIty 3 )eHOMEHOM MaM'siTi, TOOTO HeMapKiBChKi
nponecH. Kpim Toro, Taki CTpyKTypu MOKYTb MaTH ()pakTaybHi BIACTHBOCTI. Y PoOOTI 3po0JIeHO, SIK HaM 3[a€ThCs, IMEPIINH KPOK IO MOOYHOBI
«CHHTETHYHOT» MOJEI JUHAMIYHOTO YIpaBIiHHs MOpT(eneM akTHBIB. 3a JOIIOMOrOI0 aHATI3y HASBHUX y HAayKOBIl JTiTEpaTypi AAaHUX 3aIPOIIOHOBAHO
MaTeMaTHYHy MOJEJb CTPATEriYHOrO YIPaBIiHHS MOpTdesneM OpeHiB. Y CHly CKa3aHOTO BHIIE, MOIENb Ma€ BUMII AU(EPCHIIaIbHOTO PiBHIHHS Y
JpOOOBHX MOXiTHUX. Y 3B'A3Ky 3 aHATi30M PH3MKIB PO3IIITHYTI TaKOXK IBI Mojeni Apo6oBoi eHTpomii - npoboBa eHTpomist Koamoroposa-Cunast Ta
npoboea extporrist [llenHoHa.

KuaioueBsle cioBa: noptdens OpeHniB; (ppakTaabHe cepeoBHIe; GeHOMeH maM’aTi; IudepeHLiiHe piBHAHHS y APpoOOBHX MOXiTHUX; AP0oOOBa
EHTPOMIsL.
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CTPATEI'MTYECKOE YIIPABJIEHUE IIOPT®EJEM BPEH10OB

B nocrnenHue NpUMEpHO JBAAIATh JIET HAMETHINCh TPH IOAXOAA K CTpaTerusM ympaBieHus moprtdenem Opennos. IlepBeit moaxom —
MapKeTHHIOBBIH. DTOT MOJXOJ CBSA3aH C MOCTPOECHHEM KOPIOPaTUBHOTO HopTdernst Opennos. Llems - yBennyeHne JUBEPCUPUINPOBAHHBIX JEHEKHBIX
MIOTOKOB OJIarofapsi BEIXOJLY Ha HOBBIE CETMEHTHI PHIHKOB. BTOpOI 1MOIX0x CBsI3aH ¢ KOHKYPEHTHOW cTparerneid npeanpustas. Co3gaeTcst JIOKHBINH
noprdens 3a1BOK Ha 00BEKTH HHTEILIEKTyalbHON coOcTBeHHOCTH. [Ipenmornaraercs, 4To KOHKYPEHTHI MOTPATSAT PeCypchl Ha OTBETHbIE AEHCTBUSA.
Tpertuii noaxox — hopMHUPOBaHHE TUHAMHYECKOW CTPATErHH WHBECTHI[MOHHOTO YIpaBJeHUs MopTdeieM akTUBOB. B cuity cioxHOro ycrpoiicta
COBPEMEHHOTO TIJI00aJbHOTO (DPUHAHCOBOTO pBHIHKA, HEOJHOPOIHOH CTPYKTYphl HWMEIOMNXCS (MHAHCOBBIX WHCTPYMEHTOB U Tpeiinepos,
UCTIONB3YIOMMX DPa3Hble MOAXOABl M BPEMEHHBIE T'OPHU3OHTHI, IIPOTHO3BI, KAaK IPaBHIO, TPeOyIOT OONBIIOTO KOIMYECTBA HAOMIOAEHUM, IJIOXO
paboTaloT B OKPECTHOCTAX OudypKaiuii 1 He UMEIOT KOMIIBIOTEPHON MOJIeH, KOTOpasi MOria Obl CTPOUTH MPOTHO3BI B PEXKHUME PeabHOTO BPEMEHH.
B Takux cTpyKTypax BO3HHKAIOT MeJIEHHBIE IIpOIiecchl AU(G(Y3HOHHOTO THIA ¢ ()eHOMEHOM IaMsTH, TO €CTh HeMapKOBCKHe nponecchl. Kpome toro,
TaKHe CTPYKTYPhI MOTYT UMETh (ppaKTaibHble CBOICTBA. B paboTe caenan, kak HaM KaXkKeTcsl, HEPBBIi HIar 0 HOCTPOCHHUIO «CHUHTETHUECKOI» MOeIH
JUHAMHYECKOTO ympapiaeHus nopTdeneM akTuBoB. C IOMONIBIO aHAIM3a HMEIOIIUXCS B HAYYHOH IHUTepaType NaHHBIX IpeAIoiKeHa MaTeMaTHuecKast
MOJIeJIb CTPAaTerHYecKoro ympaBlieHHs HopTdeneM OpeHIOB. B cmily ckazaHHOTO BBINIE, MOJENb MMeeT BUI AU(dEepeHINaTEHOrO YpaBHEHUS B
JIPOOHBIX MPOM3BOAHBIX. B CBA3M C aHANIM30M PHCKOB PAacCMOTPEHBI TAKKEe ABE MOJETU APOOHOH SHTpomuH — ApoOHas sHTpomus Kommoroposa-
Cunas u npo6OHas sutponust LlleHHOHa.

Keywords: moprdens 6peHnos; ¢pakraibHas cpeia; GpeHoMeH namsty; auddepeHnatsHoe ypaBHEHHe B APOOHBIX IPOM3BOAHBIX; JAPOOHAsT
SHTPOIHSL.

Introduction. Modern economic practice is  environment.

characterized by the presence of structurally unstable
markets included as nodes in the real-time network of the
global "new economy"”. In this regard, the analytical
component begins to play a key role in the management of
any business: the function of providing management with
a decision-making system in a rapidly changing external

Competitive strategy (CS) defines how the firm
intends to compete in its field, the mission of the firm and
the means of its implementation. The most important
aspect of CS is the alignment between the firm's mission
and the means by which it is achieved. The most powerful
are the resources that form competitive advantages. One
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of the most universal and effective tools for protecting
competitive advantage and a powerful offensive factor in
the CS of innovative business are objects of intellectual
property (IP). They are objects of exclusive rights and
hinder the desire of competitors to eliminate the
previously achieved innovative advantage.

In 1991, Aaker's fundamental work “Capitalizing on
the value of a brand name” appeared; soon began the
activity of the company "Interbrand™ to assess the market
value of brands. Today there are approximately 60 global
brands worth over a billion dollars. For example, the
Coca-cola brand is worth $84 billion and represents 59%
of the company's value; the Nokia brand is worth $21
billion and accounts for 44% of the company's value; the
Nescafe brand is worth $18 billion and represents 23% of
the company's value. The valuation techniques used are
based on the allocation of the revenue stream from the
brand and its indirect capitalization. The discount rate is
determined by the cumulative construction method.

Under dynamic portfolio management, we will
change its structure in real time to improve the investment
properties of the portfolio. In today's global economy,
more and more attention is paid to the formation of brand
portfolios. It is about how brands are related to each other,
how they interact, what functions they perform. In
principle, three types of brand portfolios can be
distinguished:  “corporate portfolio”, "portfolio of
competitive strategies” and "investment portfolio”. In this
regard, the key role in the management of any business
begins to play the provision of synergistic effects from the
formation of brand portfolios. This method gives a rather
rough estimate and does not allow building dynamic
strategies for managing even one brand, especially in the
face of possible chaotic behavior of the securities markets.
in the modern economy, more and more attention is paid
to the formation of brand portfolios. It is about how
brands are connected, how they interact, what functions
they perform. In this regard, ensuring synergistic effects
from the formation of brand portfolios begins to play a
key role in the management of any business. The main
thing here is to ensure the adequacy of your competitive
strategy, its relevance in a rapidly changing environment.

Analysis of recent research. Currently, the most
actively discussed issues of strategies for managing
corporate portfolios of brands. As goal-setting, the tasks
of synergy within the portfolio are studied. A fairly
complete picture of the theoretical aspects of these
problems can be obtained from the works [1-7].

The second type of brand portfolios is closely related
to competitive strategies. Competitive strategy (CS)
determines how the firm intends to compete in its area, the
mission of the firm and the means of its implementation.
The most powerful resources are those that create
competitive advantages. Theoretically, one of the most
versatile and effective tools for protecting a competitive
advantage and a powerful offensive factor in the CS of an
innovative business are objects of intellectual property
(OIP).

They are objects of exclusive rights and prevent
competitors from striving to eliminate the previously

achieved innovative advantage. On the other hand, when
filing an application for registration of an OIP, a company
shows the direction of its development. Therefore, the
practice of filing false applications has been developing
recently. For obvious reasons, works related to the
practical application of competitive strategies are not
published.

The third type of brand portfolio is important for
portfolio investors. In 1991, Aaker's fundamental work
“Capitalizing on the value of a brand name” appeared;
soon began the activity of the firm "Interbrand" to assess
the market value of brands. Today there are about 60
global brands worth over a billion dollars.

The valuation techniques used are based on the
separation of the brand income stream and its indirect
capitalization. The discount rate is determined by the
cumulative construction method. This method gives a
rather rough estimate and does not allow building
dynamic management strategies for even one brand,
especially in conditions of the possible chaotic behavior of
the securities markets.

In general, it should be noted that in all the cases
considered above, there are no adequate mathematical
models of strategic brand portfolio management.

Formulation of the problem. The classical models
of all portfolio theories require the fulfillment of certain
hypotheses for the asset market. The 2008 crisis showed
that these hypotheses have not been fulfilled for a long
time. After that, almost all known mathematical
formalizations of the market functioning began to use one
or another model of diffusion-type processes in a
stationary environment.

Basically, this was achieved by the transition to the
study of the series of returns, and not rates. However, such
processes "have no memory." By the way, this property is
one of the main postulates of technical analysis. On the
other hand, data on rates of past periods is used to predict
rates. They are implicitly trying to remove this
contradiction by different methods in different approaches
to forecasting. In addition, a specific market for specific
assets is still being considered (and not really existing now
global).

Globalization is characterized by the presence of
structurally unstable markets included as nodes in the real-
time network of the world economy. It follows from the
theory of dynamical systems that a model describing such
a specific system must contain irreparable chaos regions.
Therefore, until quite recently, the methods of the theory
of chaotic dynamics and the theory of bifurcations were an
adequate mathematical apparatus. In the last ten years, the
structure of the market has become even more complex.

Currently, we should consider the global market for
heterogeneous assets with an almost infinite number of
agents with different types of behavior and different
investment horizons. Note that the effects associated with
the topological structures of this market have not yet been
investigated. The real dynamics of the rate change looks
like a fractal process in time; therefore, infraslow
processes of a diffusion type arise. The rate charts under
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the influence of traders depend not only on the "now"
state, but are determined by the state of the entire chart.
Such presence of long-range action can lead to the
appearance of the phenomenon of memory, while
fractional derivatives appear in the equations describing
the dynamics. These considerations lead us to the use of
probabilistic interpretations of fractional derivatives [8,9]
and further to equations of diffusion type in fractional
derivatives. The fractional time derivative is understood in
the sense of Grunwald — Letnikov, and the spatial
fractional derivative - in the sense of Marshaud [10].

Mathematical model.

Mathematical model of
management of corporate brands.

The strategy of managing a portfolio of corporate
brands is relevant when planning business growth and
increasing its efficiency. At the stage of economic growth,
it is generally required to plan for sustainable growth and
the development of new markets. At the stage of
economic decline, it is mainly required to plan an increase
in business efficiency. Promotion of corporate brands
usually takes place in markets with high liquidity and a
large number of participants with different investment
horizons.

Therefore, it is appropriate to define risks using
Shannon's fractional information entropy. Taking all these
considerations into account, we will write a dynamic
model for assessing a portfolio of corporate brands:

GL M M
"DX =~H(X)¥ DX +"DX .

dynamic  portfolio

Here X is the expected value of the corporate
portfolio, H(X) is the Shannon fractional entropy, vy is the

Hurst exponent, /DX is the fractional Grunwald-

Letnikov derivative of order y, ¥ DX is the fractional

Marshaud derivative of order &, 6 is the Hausdorff-
Besicovitch dimension.

Mathematical model of dynamic  portfolio
management of competitive strategies for IT businesses.

It makes sense for IT businesses to define the value
of a competitive strategy as the value of a firm's share in a
rapidly growing market with rapidly changing new risks.
Therefore, we consider only this case as a simpler one.
Methods of the theory of equations in fractional
derivatives are not needed to describe such a process.
There are enough dynamic models with cycle bifurcations
and stochastic modes.

It follows from the general theory that almost any
process with real-time changing asset values is a K-system
and has an area of chaos (which is currently observed in
practice). Obviously, the Kolmogorov - Sinai entropy of
the dynamics of the NASDAQ composite stock index
should be considered a measure of systematic risk in the
tasks of assessing the competitive strategy of IT
businesses.

When building models of venture investment in a
specific project for a specific investor, it is also necessary
to model non-systematic risks of a specific IT business.
The function of a non-systematic risk component for a

specific IT business can be determined from a dynamic
system.

R =-bR(t) + a(N)R(t)S(t) ,

where S(t) is the cost of the company's competitive
strategy, beR,b>0 is a parameter, o(N) is the

standard deviation of the company's profitability in the
stock index base NASDAQ composite.

All strategic decisions made today will be
implemented in the future. The effectiveness of the
decisions made directly depends on the degree of
completeness and quality of information resources and
models for assessing, making and maintaining decisions.
Competitive intelligence provides the optimal selection of
information resources. In the West, 99,9% of such
resources are obtained from open sources, about 70% of
which are professional on-line databases.

A feature of IT businesses is that potential investors
determine their value based on the company's potential
share in a structurally unstable market. Therefore, in order
to develop a competitive strategy based on competitive
intelligence data under conditions of "stochastically
information-behavioral™ risks, adequate dynamic models
are required that depend on parameters and have
bifurcations of cycles and regions of chaos.

The cost of a competitive strategy for a specific IT
business is determined from a dynamic system:

S =h(N)S(t)[1—- j‘ S(t+5)Q(-s)ds]—aR(t)S(t),

R =-bR(t) + o(N)R()S(t) ,

where o e R,a >01is the parameter, and the function,
Q) =[t/var(T)]exp(-t/o(T)), T=h(D) is the
Kolmogorov entropy - Sinai dynamics of the cycle period
of the NASDAQ composite stock index.

This two-parameter model has two bifurcation
points: the first corresponds to a soft loss of stability of
equilibrium with the formation of self-oscillations, the
second corresponds to a soft loss of stability of the cycle
and a transition to a stochastic regime (such as the
Feigenbaum effect).

Mathematical model of
management of investors brands.

In this case, when constructing portfolio branding
models, the Kolmogorov - Sinai entropy h (I) of the
dynamics of the corresponding stock index | should be
considered a measure of systematic risk in the problems of
assessing brand portfolios.

The measure of the non-systematic component of
risk in the problems of assessing brand portfolios should
be considered the topological entropy defined for the
brand space, which should be constructed in such a way
that the Hausdorff - Besicovich dimension of the fractal
set coincides with the metric entropy. The corresponding
conditions are contained in the theorem of Besicovitch
and Eggleston. These conditions, in fact, establish the
relationship between the dynamic and fractal aspects of
the chaotic behavior of the securities markets.

dynamic  portfolio
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The function R, of the non-systematic risk

component for a new specific brand in the portfolio can be
determined from the dynamic system

GL T
DR =FF -4R,

where  °D is the Grunwald-Letnikov derivative,

y=col(yy,..w,), w, is the value of the j-th new

brand, are parameters (which are determined by methods
of expert assessments and / or methods of technical
analysis), F is a matrix that describes the “splitting” of the
portfolio.

In this case, the value of a brand portfolio is
determined from a dynamic system:

Ve =(Ygrad, H Yy )+((1- ) 2FT - A)w

+Z/1’|}(i R
i=1
GL T
R=BFyv-AR
Here V =diag(v,,..,v,), ‘tgrad fractional

Marshaud gradient, v, the rate of change in the value of
the j-th new brand, the matrices A, y,H describe,

respectively, the game matrix, “emission spectrum" and
"Shannon fractional diffusion™ for different classes of
brands. Management of "emission™ of new brands and
brand portfolio is carried out on the basis of mixed
strategies - game solutions A.

Results of work. Mathematical models of dynamic
management of brand portfolios were obtained in the form
of differential equations in fractional derivatives.

Prospects for further research. In the future, it is
quite possible to improve the proposed models of dynamic
portfolio management by developing correct methods for
selecting the factors most affecting the forecast.

Conclusions. This work is an introduction to the
creation of software implementations of predictive
dynamic models that can work in real time.
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