Po3ain 3

IHHOBaliliHMI MeHEe X KMEHT

UDK 658.155

Zavirukha Anna Oleksandrivna,

postgraduate student of Department of Higher Mathematics

of Kiev National Economic University named after V. Hetman (Ukraine);
Bludova Tetyana Volodimyrivna,

Doctor of Economics, Professor, Professor of Department of Higher Mathematics
of Kiev National Economic University named after V. Hetman (Ukraine)

MODELING OF MANUFACTURER AND RETAILER COOPERATIVE INCOME
CONSIDERING ADVERTISING COSTS

The paper represents logical block diagram of cooperative advertising costs adjustment in
manufacturer and retailer’s logistics chain. Manufacturer and retailer’s joint interaction profit is
considered provided linear demand function and nonlinear response function of advertising
expenditures. Dimensionless variables system is introduced to form cooperative income function.
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Introduction. Current period is characterized by rapid changes in market situation that
affect business relationships and their joint construction. For example, the problem
of relations between managers of supplier company if this corporate client at the same time is
the main competitor of the company; or the leader's challenge to choose strategic position of
the company if the situation in the individual market segments varies each quarter; or how to
choose a successful approach to enter credit market for regional bank to find new sources of
high customer demand.

In recent economic literature a general model of stable relationships that must consider a
wide range of circumstances are developed and the need in specialized theories are
determined [1].

The problem setting. Marketing optimization campaign is the driving force of market
economic system effective functioning. In this regard, marketing manager’s fundamental
challenge is to identify wholesale and retail prices formation principles and their correlation.
Thus, pricing strategy is a system of organizational, technical and financial challenges aimed
at intensifying product sales, increasing its competitiveness, influence on demand and supply.
This strategy provides sales and market control to maintain prices, which provide best returns.
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It is embodied in the program of activities to improve the promotion, distribution and sale
of products in order to ensure sustainable profits [1].

Wholesale trade evaluates behavior within the manufacturer’s vertical sales system
through possible independent retailers and creates conditions for different pricing schemes
implementation. Discount schemes for buying large quantities of goods usually consist of two
parts [2]. Since the price determines the amount of sales and income level of the enterprise,
price control mechanisms should achieve coordination and synergy.

Analysis of recent studies. Research of pricing mechanisms have always been relevant in
conditions of market economic relations development. Effective pricing strategy issues have
largely been investigated by such foreign and domestic scholars, as Starostina A.O. [3],
Moroz L.A., Chukhrai N.I.[4], Wind and Lilien [5], YueJ., Huang Z.[6], etc. They studied
mainly the role of pricing in marketing and in vertical cooperative advertising, its
effectiveness in cost allocation between manufacturer and seller through brand investment,
local advertising costs.

Traditionally, cooperative advertising determines the level of effective coordination in the
data flow channel between the manufacturer and the seller and partially or fully provides costs
compensation between interacting partners. Therefore, development of new techniques for
joint promotional programs is an actual problem.

Let us consider the logistics connection chain: manufacturer — company — seller, who buys
goods from the manufacturer. Manufacturer is significant and large market leader and spends
money on his products national advertising (TV, radio, Internet, newspapers, magazines,
posters, billboards, etc.). Such enterprise’s national advertising campaign is aimed at
strengthening the brand image for the national market potential customers and forms their
purchasing values. There are two types of advertising: national and local. National advertising
gives to manufacturer the effort to promote his products in domestic market [7]. Local
advertising is more utilitarian way to promote product than national one. It encourages
consumers to buy goods in local store in the nearest future and creates demand only at the
local level.

The main problem of active elements interaction on market is stability and permanence of
relations between large enterprises — product manufacturer and retailer. The complexity of this
problem is that businesses must be confident that this interaction is beneficial for them. In this
regard, the urgent problem is reasonable distribution of advertising costs between
manufacturer and retailer. It is assumed that market demand is not only influenced by the
retail price policy, but also by an advertising level of manufacturer and its salesperson.

The aim of the paper is to consider advertising cost in the cooperative income function
forming.

Basic material. For example, the channel chooses a single retailer to sell the
manufacturer’s product, and this retailer sells only this brand name product within the class —
product [8]. Manufacturer establishes strong relationships with retailer which is caused by the
establishment of x, — manufacturer’s transfer price per unit for retailer. In turn, the seller sets a
price xg — per unit based on the unit cost in retail trade, as well as manufacturer transfer price.

Fig. 1 shows the logical block diagram of logistic cooperation between manufacturer and
retailer in order to maximize income from cooperative advertising costs adjustments. It shows
the structure of advertising costs distribution between two companies. Enterprises are
represented as a set of costs center and profit subcenters, which together represent profit
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center. Transactions between entities are done due to the amount of accrued expenses. Each
costs center is represented by profit center. Management in this case is done through cost
control system.
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Figure 1 — Cooperative advertising costs correction in the manufacturer
and retailer logistics chain

The premise supporting such relationship is that both the manufacturer and the retailer
could be better off than before. Just-in-time purchasing, collaborative planning, vendor
managed inventory (VMI), third party logistics (3PL), cooperative (co-op) advertising and
collaborative product development are widely used as inter-organizational coordination
mechanisms to improve product quality, reduce supply risk and cost and facilitate information
and profit sharing [9].

Co-op advertising is an important instrument for aligning manufacturer and retailer
decisions in supply chain. In this, the manufacturer announces a co-op advertising policy, i.e.,
a participation rate that specifies the percentage of the retailer’s advertising expenditure that it
will provide. In addition, it also announces the wholesale price. In response, retailer chooses
his optimal advertising and pricing policies [10].

124 MapkeTuHr i MeHe)KMeHT iHHOBanjii, 2013, Ne1
http://mmi.fem.sumdu.edu.ua/



Po3ain 3 InHoBaniiiHuii MeHeIKMEHT

Numerical methods for qualitative analysis and coordinated policies structure participation
allow the application of proposed model in many supply chain planning strategies and control
methods. The relevance of the problem is that it can be used as a supplement, as optimizer for
strategy planning and decision-making system.

In [11] it is proposed to consider demand function as a liner with statistically determined
parameters:

JCr)=0—pxg, a pER. (1)

In [12] advertising assignments reaction function ¢ (a, g) with two variables was
proposed: ¢ — manufacturer national advertising costs; a — seller’s level of advertising costs:

B
ola,q)=4 — ay_qé’ AB >0,

2
a, q>0, 2)

y+o=1.

The parameters «, f, B, » O are positive constants, and A >0 is the sales saturate
asymptote. Where o — - xg is the dependence of demand on retailer price and A — a%a is the

influence of advertising level on sales.
Thus, we have the income formula for the manufacturer D, (formula 3) and for retailer Dy
(formula 4):

B
Dv:(xv—c)-(a—,b’-xR)-<A—ay—q5)—t-a—q, (3)

Dp=(xg —x, —d) - (a— pxg) - <A - afqé) -(U-0a 4)

In this formulas ¢ is advertising costs, which the manufacturer agrees to share with the
seller; ¢ — manufacturer unit cost; d — the retailer’s unit cost incurred in addition to the
purchasing cost.

Let us consider manufacture and retailers cooperation profit Dy + Dy in two ways
(formulas 5 and 6):

B
Dyip=(x,- &) (a-prg) <A-a7’-_q5) - ta-q+ (xg- x,~d) - (a-p-xg) - <‘4'a7-i;5) -

B
—(I-Da=QGg— ctx,—d) - (a— Bxg)- <A - ay_qé) — ta — q —atta; )
B
Dy —e=d) - a=pa)- (4= ) —a—q. ©)
Let us introduce the following system:
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a'=a — p-(c+d), x}?:g (xg — (c+d)),
B

x\'/ - ; (XV-C),

1 1
) qy:q_(B')-er&rI’. ar:a_ (B')-y+6+1’. (7)
1 1
D;:Dv-(B')wéHf D‘;:Dv_(B')—er&rI’.
a” At a?B*B'
B B '

Applying formula (7) to formula (3), we obtain a manufacturer income function in
dimensionless form:

L , A ) .
Dv:xv-(l—xR)- —F 5|~ ta—q. (8)
n—— a’q
(B )y+5+1
Applying formula (7) to formula (4), we obtain a retailers income function in
dimensionless form:

D;e(x;e-x;)-( - —ﬁ)—(z—t)-al ©

1
@y

Regarding joint income function, we multiply left and right parts of formula (5) at
1

(B’) v+3+1. Then we have:

1

1
D)7 = ((xv—c—d) (a=p) - —i)—a—q) @ (10)

arq®

Or considering formula (7):

1
, IB a'ﬁxR a'Z , ’1 B_(B');r+5+1 , ’I 'd’;:
D:;(XR'C'd)'T'? A_(B);MH_W —a-(B)JMH—q(B)JM“
L /a A 1 , ,
(5L Lt~ Liewa)) (- )~ d - g (an
a a a a (B')m a’q
, (apierd B, 4 i o
=xR-(T—;-(xR—(c+d))- 71_% —a —(q.
ey
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The final manufacturer and retailer joint income function in dimensionless form looks like:

’

A 1 C

D'=xp(1-xp): — 1 |44 (12)
@y

Thus, due to the introduction of dimensionless variables (7), manufacturer and retailer
income functions, as far as joint income functions in dimensionless form are represented by
formulas (8), (9), (12).

Conclusions. Basing on the manufacturer and retailer joint income function in
dimensionless form, we can solve the problem of choosing parameter values for profit
maximization. The main result of cooperative advertising is trademark securing and increasing
of sales in short terms.

Described model presents the interaction of advertising costs and transfer prices aimed at
efficient work of profit subcenters. This is achieved by setting transfer prices for product to be
handed from one profit subcenter to another. As a result — there is a challenge for each profit
subcenter. Consequently, the result for subcenters managers is profit forming that allows to
formulate the priorities in costs management.

Prospects for the next studies is in search of geometric solution in form of two variables
surface, ways to maximize profit for specific enterprises using not only national advertising
but also cooperative one with retailer.
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A.O. 3asiproxa, T.B. bryoosa

MopesnioBaHHSI KOONMEPATHBHOr0 MNPHOYTKY BHPOOHMKA Ta piTeilyiepa 3 ypaxyBaHHSM
peKJaMHHMX BUTPAT

Y ecmammi npusedena nociuno-cmpykmypna cxema Kope2y8amMsi CYMICHUX GUMPAM HA PEKNAMY
8 J0CICINUYHOMY JIGHYIONCKY RNIONPUEMCMBA-8UPOOHUKA ma NIONpUEMCmMEa po30piOHoI mopeieii.
Posenanymo npubymox cymichoi 63aemooii nionpuemMcmea-eupooHuKa ma niOnpueMcmea po3opioHoi
mopeieni 3a ymogu AiHitiHoCmi QhyHKYil nonumy ma HeniniiHoi yHKYil pearyii peKIAMHUX ACUSHY8AHb.
Yeeoeno cucmemy 6e3posmipnux sminnux ons popmyeanus Gynxyii cymicnozo 00x00y.

KirouoBi cnoBa: mpuOyTok, ontuMizartis, 6e3po3MipHHH, KOOIepaTHBHA peKiIaMa.

A.A. 3asuproxa, T.B. bnyoosa

MopesupoBaHHe KOONEPATHBHOW MNpUOBLLIM NPOM3BOAUTENs] M pUTeljepa ¢ y4eTOM
PEKJIAMHBIX 0TYMCJICHHI

B cmamve npusedena no2uveckas CMpyKmMypHAas cxema KOPPeKmMuposKu COBMECMHbIX 3ampam Hd
PEKNaMy 8 T0SUCUYECKOU YenouKe NPeonpusmusi-u32omosumens u NPeOnpUsmusi pOSHUYHOU Mop2oGiu.
Paccmompenvl npubbinb cosMecmno20 83aumMo0eicmeus NPeOnpUsmus-u32omosumens U npeonpusmus
PO3HUYHOU MOP206AU NPU YCIO8UU TUHEUHOCMU QYHKYUU CHpOCca U HeTUHelHoU QYHKYuu peakyuu
DPeKNaMHbIX accucHosarull. Beedena cucmema 6e3pazmepuvix nepemenHuix 0 hopmuposanus QyHkyuu
COBMECmMHO20 00X004a.

KiroueBsie cioBa: mprObLIs, ONTUMH3AIMS, Oe3pa3MepHBIN, KOONIEpaTHBHAS peKiIaMa.
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