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The aim of this paper is to formulate the mathematical relationship between firms potential ability
and their applied efforts to attract the body of unattached customers. A method is devised in this
paper by which management techniques imposed by a particular firm can evaluate its market share.
This paper demonstrates the relationship between the applied marketing effort of management and
the potential ability of the firm in determining its market share. This paper also investigates the
effect of a number of simultaneous marketing impulses on the movement of the body of unattached
customers and hence on the size of the market share.
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1. Introduction

The study of competition among the few has opened two important (related) fields of research:
nonprice competition and customer loyalty in local and global markets. These have been the
results of work of many researchers specialized in the field of marketing management. This
work includes research by Brunner [1], Taylor and Shaw [2], Heflebrower [3], Glusser [4],
Drucker [5], Quelch and Hoff [6], Farber and Wycoff [7], Jaworski and Kohli [8], Clancy and
Shulman [9], Ambler [10], Mohammed et al. [11], and Berdrow and Lane [12].

When only two or three firms dominate the market (a situation which is very common in
many markets for manufactured consumer goods), consumer loyalty is particularly important
for a firm that aims at gaining the loyalty of a certain segment of the market. This segment will
not (in the short-run and in the absence of cut throat competition) move to another competitor.
We have, therefore, loyal customers who are attached to a particular brand [13-15]; and Brown
2001. The implication of this is obvious. If a new firm is to enter a particular market (or an
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existing firm is to expand its market share), the strategy would be to attract the unattached
(floating or indifferent customers). Hence, the body of unattached customers would be moving
towards some firm depending on the marketing effort used [16-18].

Only some part of the firms potential marketing ability may be in motion. The firm may
still be able to inject some new brands or embark on an intensified advertising campaign or
improve the quality of its product [19-21]. Hence, there are a number of impulses that can be
applied to move the body of unattached customers towards the firms in question.

2. The mathematical relationship of management evaluation of
potential capacity in determining market share

The position of the body of unattached customers is determined by the magnitudes of a
number of independent variables.
Let (x, y, z) be these variables, where
(i) x is say, the firm’s level of advertising expenditure;
(ii) y is the number of the firm’s brands;
(iii) z is a some quality variable.

These three variables can be expressed in a specified number of independent variables
0,0,Y¥,..., whereby if t is the time, then

x=f(t0,®,%,..), (2.1)
y=f(t0,d%..), (2.2)
z=f(1,0,0,%,..). (2.3)

Equations (2.1)—(2.3) may explicitly contain f, but they must not contain derivatives of
0,0, %,... or any other differential coefficients with respect to time ¢.

Now, the body of unattached customers (m) at a certain speed may be expressed
mathematically as

dv
Ft = ma, (24)
where
ds =wvdt, (2.5)

v being the speed, which can be measured by changes in sales to unattached customers (s)
with respect to time:

ds
= . 2.
v T (2.6)

It follows that

d /ds d*s ds
Ft = mE<E> = mﬁ = TI’ZUE. (27)
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An increase in production speed with a reduction in relative sales prices will reduce the

percentage of unattached customers.

Integrating from A; where s = s; and v = v; to Ay, where s = s, and v = v, we write

Sy
f Fids=m,
Sy
V2 1 1
dv = —mv? — —mv2.
J;l V= Smvy = Smv;

(2.8)

The left-hand side represents the effect U, of the effort F, exerted on the attraction of
unattached customers during the changes in market position from A; to A,. The expression

1/2mv? is defined here as the applied marketing effort and is denoted by T,

1
T= Emv%.

(2.9)

In an effort to maintain its market share, the firm’s effective marketing efforts match the

competitors’ efforts.

Now, let V be the firm’s marketing potentiality, where V is a function of 8, @, ¥, and so

on, we have
Zm(x"6x +0y** 6y +z*°6z) = -V,

ov ov ov
6V—¥66+666®+a—1p6qr+,

ox ox ox
Ox = @694_%6@4_6_11!611’4_ ,
and similar equations for 6y and 6z.
Noting that
Z < ooa_x+ ooa_y+zooa_z _a_v
T a0V 67" d6) b0

S 2y 22
oD oD oD oD
Zm(x“a—x + y"(')_y + z'°2> —a—v.
ov o¥ ov oY
If we now differentiate (2.1) we get
0x 0x

.0x  Ox ., . .
x§+%6 +6Eq) +6‘P1p +eee

Therefore,
ox* _ ox
50° ~ 00’
d /0ox ?®x x., ox _, 0*x .
E(@) = 3001 T 3020 T a000" Taeow . T

0 /ox Ox.,, Ox_, Ox_., _ ox*
=%<E+%6 +£CD +a—lp,lp+ )

_W.

(2.10)

(2.11)

(2.12)

(2.13)

(2.14)

(2.15)

(2.16)
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Noting that
x"a_x = i(x.a_x> _x.ia_x = i(x'%) _x.ig = i(x'%) —X.E (2 17)
00 dt 06 dt 00~ dt 00° dt 06~ dt 00 00°” '
Then,
wOx 0y WOy | .0z
Zm[x %+y 66+ ] Z [ 30° +y° 50° +z 66‘]' (2.18)

From (2.11) and (2.15),

dthK a9->+y 56° * ae-] Zm[ <%> y%(%) ;<§g- >]
dtz’ [ ae-*y'gg:”'gg:]_zm[ < ) < )”%(gj_g)]

.ay‘ ,6y 0z*] oV
dtz [ ae-+y 26° * ae-] Zm[ ae-“/ 26° * ae-]‘ 0

(2.19)
In virtue of (2.9), we have
(')T me + Y2+ 2%, (2.20)
Therefore,
oT JO0x*  oy* ,0z°
50 = = [x 50 Y 30 "7 0
(2.21)
oT L 0x* y‘ 0z*
30 ‘Zm[ 20 Vo0 ae-]'
Hence, from (2.19), (2.21), we obtain
d /oT oT oV
_<@> L (2.22)
Similarly,
dary oo
dt \ od* ob 0D’
(2.23)

4oy oo
dt \ o¥* o¥  o¥’
Equations (2.22), (2.23) express the relationship between potential marketing ability

and applied effort affecting the firm’s market share as determined by sales to unattached
customers. The same relationship can be investigated when a number of simultaneous
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impulses (e.g., embarking on new advertising campaign, injecting of new brands, and
introducing a substantial change in the quality of the product) are applied by the firm to its
marketing efforts.

The sum of the virtual moments of the components of changes in sales to unattached
customers would be equal to

> m[x} - x316x + [y} - y§] 6y + [z} — 23] 6=. (2.24)

We have

BT y 0z*
=2 [ a0 Voot ae-]‘ @25)

Let Ty and T be values of T just before and just after the impulses. Then,

2T, = Z mlx3® +y3° +z5°],

ae- =>m [ <ae-> (2‘3.) +Z'<§g:>0]- (2.26)
Now,

> mxj6x + y§6y + z56z]

B o[ 0x ./ 0y
—Zm X 0 O+y0 30 0+z

() Joo [9(55), i (ai),

(o0 ) Jo0

Lolae), G, 5(aw) Jov)
(2.27)
By referring to (2.15), it can be readily shown that
<gg:>0 = (g—g)o, and so on. (2.28)
Therefore,

<§E:)r->0=Zm[x(}(g—g)O+y5<g—g>0+z{,<§—g>o]. (2.29)

There will also be similar expression for

oT oT
(66)0 = <aTP>O' and so on. (2.30)

Therefore,

> m[x36x + y§by + z56z] = <§;:> 60 + <aa£.> 6D + <%>06‘P+---. (2.31)



Journal of Applied Mathematics and Decision Sciences

Similarly, it can be shown that

S mlxge + oy + z36) = (557 )60 + (5 ) 60+ <aa$z> o
1 1/0 0

From (2.24), (2.31), and (2.32),

D mlxt - x316x + [y} — yp16y + [2] - 25162

_/eT ol o, oTy
‘(ae; 595>69+<a®; a¢>5>6¢)+

oT, ol
<aqf; aw5>6W+

Let
oT1 T\ ., oT \*
S (et~ )%= 2 (an ),
If X,Y, and Z are the components of the applied impulse at (x, y, z) then

D (X6x + Y6y + Z6z) = P66 + Q6D + R6W.

Therefore,

(5),(),~ (&), -
06°/), \oe*/, \oe*/, '
(a_T) _(5_T> _<5_T>1
oo/, \od*/, \od*/,
oT \'

(&) -(&) - (&) -=

=Q,

(2.32)

(2.33)

(2.34)

(2.35)

(2.36)

P,Q, and R are called the generalized components of marketing impulse, while

(0T/00°)/66° is called generalized component of marketing effort.

3. Conclusions

This paper has devised a method by which a particular firm can evaluate its potential capacity
in determining its market share.

The relationship between the applied marketing effort and the potential ability of the

firm determining its market share has also been demonstrated.

The paper also investigated the effect of a number of simultaneous marketing impulses
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