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ESTIMATING EFFICIENCY OF ADVERTISING
IN A DIFFERENTIATED PRODUCTS INDUSTRY

Increased competition between producers in Ukraine has led many firms to
increase their advertising efforts. According to the data of State Statistics Commit-
tee of Ukraine, total advertising expenditures in Ukraine in year 2007 amounted to
3 billion 893,8 million hryvnas [1]. However, how to measure the economic effect
of advertising precisely remains unclear. Hence, a model for quantifying the im-
pact of advertising on profits, outputs, and prices would be of considerable theoret-
ical and practical interest.

The role of advertising in the competition between firms has always been a
matter of scientific interest. Economists have developed quantitative models to
study the impact of advertising. Stigler (1961), Grossman and Shapiro (1984) ex-
amine models with informative advertising messages [2]. Nelson (1974),
Schmalensee (1977), analyze models where firms use signaling advertising [3], etc.

We investigate the impact of advertising in a oligopolistic competition within
the multinomial logit framework, pioneered by McFadden (1973) [4]. There exist

N firms, each controlling a single product. Products, indexed by 1=1-N are dif-
ferentiated by consumers’ perception of its quality dJ, which can be affected by

advertising. Consumers also differ by their preferences for product’s design, color,
brand name, etc. (stochastic component of the utility function). More precisely,

consumer’s utility from choosing a product Iis given by this utility function:

: (1)

where ©i is a stochastic component of consumer’s utility, described by ex-
treme value distribution with a cdf:
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F(x)=e*" @)

9 in (1) represents a mean utility level from buying a product B

d, :ijb-apj+gAj.’

3)
T —
where i = (Xjtr--0s X Is a vector of product’s characteristics.
It is well-known [5] that market shares in the above setting are given by:
e’
S; = 7
1+q e*
(4)

Assuming constant marginal costs, the profit maximization problem for firm
Iis given by:

P, =(p;- C)S;- A ?/4;%0?@ max

()
where I is a marginal cost of production for I -th firm.
The first-order conditions for (5) are:
dp; ] .
d—p_J:Sj -a(p;- C,—)g-sj(l- Sj)H
: : (6)
dp . ] .
d—A_J:g(pj - C;)&5;(1- SyH-1
: : (7)

Jointly (6)-(7) define a system of 2n non-linear equations in 2" unknowns.
Solving this system yields a Cournot-Nash equilibrium in price levels and advertis-

Ing expenditures. Let (A pj) be equilibrium advertising intensities and price lev-
els. We can than measure quantitatively the impact of advertising as :

Lj(Aj):pj(AjiAfj;p*)- pj(A*;p*)' (8)

Obtaining a solution to above problem presents a difficult problem, however,
as (6)-(7) is a system of non-linear equations of a high dimension. Thus, numerical
methods must be employed instead of analytical ones. We developed an efficient
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fixed point numerical procedure for solving (6)-(7) by exploiting certain features of
demand functions (4). The numerical procedure is implemented as a package in
Matlab. Using this package allows to change environment variables, such as firm’s
costs, product characteristics, industry structure etc. to obtain a numerical impact
of changing own firm’s strategic variables. Such simulations can be valuable to all
firms engaging in promotion activities to find proper advertising expenditures and
to study robustness of the solution to changes in the business environment.
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BHEJIPEHVE ABTOMATW3VPOBAHHOW MH®OPMALIMMIOHHOW
CUCTEMBDI YTPABJIEHNA YHEBHbLIM MNMPOLIECCOM B PABOTE
CO CTYAEHTAMW CIEUNATIBHBIX MEOAVUNHCKUX TPYTINN

TeHfeHUMA pa3BUTKA COBPEMEHHOTO OOLLIECTBA, ero APKO BblpaXKeHHasd WH-
(hopmatmsaums 060CHOBbLIBAOT HEOOXOAMMOCTb BCE 60/ee LUMPOKOro npuvMeHe-
HUA MH(OPMAaLMOHHBIX TEXHO/IOTMI B chepe 06pa3oBaHNs, U 0COGEHHO BO3pacTa-
eT 3HaYMMOCTb CO3[aHNsA U UCMO0/b30BaHMS UHPOPMALMOHHBIX 6AHKOB aHHbIX Ha
Kahegpe pr3nyeckoro BocrnmTaHusA. ITO 0OBACHAETCA TeM, YTO CNocobbl XpaHe-
HUA 1 06pabOTKN MHGOPMaLNMKN, KOTOPble NMPUMEHAKOTCA B HACcTOsLLEe BPeEMSA B
yrnpasneHun YrU3NYeCKUM BOCMUTAHNEM, CBA3aHbI C OO/bLUMMIM 3aTpaTamu BpemMe-
HW 1 PYYHOro TpyZa U He COOTBETCTBYIOT COBPEMEHHbIM TPeboBaHUAM, NpeLbsB-
NSieMbIM K CUCTEMaM Yrpas/ieHNst PU3NYECKO MOArOTOB/IEHHOCTLIO CTY/AEHTOB.

OnbIT NPYMeEHeHMs1 aBTOMATM3MPOBAHHbIX WH(OPMALMOHHbLIX CUCTEM ANS
yrpas/ieHVs opraHu3aunen 1 KOHTposieM y4yebHOro npouecca Kadeapbl pusnye-
CKOro BOCMMTaHUA BCTPeYaeTca 4ocTaTovyHo peako [1,2,3].
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