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Abstract—Marketing establishes a communication network
between producers and consumers. Nowadays, marketing approach is
customer-focused and products are directly oriented to meet customer
needs. Marketing, which is a long process, needs organization and
management. Therefore strategic marketing planning becomes more
and more important in today’s competitive conditions. Main focus of
this paper is to evaluate pricing strategies and select the best pricing
strategy solution while considering internal and external factors
influencing the company’s pricing decisions associated with new
product development. To reflect the decision maker’s subjective
preference information and to determine the weight vector of factors
(attributes), the fuzzy linear programming technique for
multidimensional analysis of preference (LINMAP) under
intuitionistic fuzzy (IF) environments is used.
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1. INTRODUCTION

ARKETING is a vital factor in accelerating economic

activities between producers and consumers. Finding
needed goods and services at desired location with readily
available amounts is very important for consumers. Thereby
consumers can easily benefit from goods and services in the
extent of their purchasing power.

Marketing, which is a long process, needs organization and
management. Therefore the term “marketing strategy” is
widely used. At the most macro level, marketing strategy
focuses on manipulations of marketing mix variables (4P) —
product, price, place and promotion [1]. Another definition of
strategy in marketing with a broader perspective of strategy
claims that strategic market planning is a four-step process:
defining the business, setting a mission, selecting functional
plans for marketing, production, and other areas, and
budgeting for those plans [2]. Thus the strategic marketing
planning becomes more and more important in today’s
competitive conditions.

One of the marketing mix variables is the price of the
product and decisions surrounding the overall pricing
strategies of company. Pricing is the process of determining
what a company will receive in exchange for its products.
Price, is basically about the charging of the product however,
pricing is not that simple. Price should be considered with the
segmentation and the positioning of the product because price
naturally brings a classification to the product. Besides,
pricing strategy proceeds with the product’s life cycle. List
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price, discounts, allowances, payment periods, credit terms
etc. should be considered throughout the process. For a
company, decisions concerning price determination depend on
determinants in the market as well as the consumer portfolio
or the target market of the company, the financial and
organizational structure of the company itself and the
characteristics of the product. Therefore, it is a multi-attribute
decision making (MADM) problem.

In MADM problems, a decision maker (DM) is often faced
with the problem of selecting, evaluation or ranking
alternatives that are characterized by multiple, usually
conflicting, attributes [3]. LINMAP is a MADM method and
is based on pair-wise comparisons of alternatives given by
decision makers and generates the best compromise alternative
as the solution that has the shortest distance to the positive
ideal solution (PIS) [4]. In evaluation process of alternatives
there are quantitative and qualitative attributes and in this
study, the alternatives are evaluated on qualitative attributes
through using intuitionistic fuzzy sets (IFS) [5], [6]. As IF set
is an appropriate tool to capture the fuzziness in information,
the LINMAP under IFSs is used to describe the DM’s
preferences given through pair-wise comparisons with
hesitancy degrees [7].

During the last years, in the literature there are several
studies about strategic marketing planning; by Lin et al.,
implementing fuzzy analytic network process for the selection
of the best marketing strategy as a multiple criteria decision
making problem [8], by Wu et al., modeling the marketing
strategy decision-making problem as a multi-criteria decision-
making problem, implementing of the integration of the
analytic network process and TOPSIS to determine the
appropriate marketing strategy [9], by Tsai et al., proposing an
integrated model for evaluating airlines’ websites
effectiveness which is based on the perspectives of
““marketing mix 4Ps’’ and ‘‘website quality’’ for the web-
based marketing using the analytic network process [10], and
by Wang, providing a reference for planning brand marketing
with a hybrid multi-criteria decision making model combining
the decision making trial and evaluation laboratory with
analytic network process and VIKOR methods [11].

11.BASIC CONCEPTS OF MARKETING STRATEGY

In order to propose a marketing strategy selection model,
marketing and marketing strategy should be defined. The
essence of marketing is a transaction — an exchange — intended
to satisfy human needs and wants [12]. Marketing is not just
an activity of a department in a company; it is a management
requiring process. Marketing consists of five main steps; (1)
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research, (2) segmentation, market targeting, positioning, (3)
marketing mix constitution, (4) implementation of the strategy
and (5) control [13]. The second and the third steps form the
marketing strategy. Marketing strategy involves two key
questions: Which customers will the company serve? How to
create a value for these customers [14]?

Marketing strategy starts with segmentation. Segmentation
is to find customer groups which are homogeneous between
them and heterogeneous compared to other groups [15].
Segmentation aims to find the distinctive qualities of current
markets, divide markets into segments according to these
qualities, determine the size and the growth of these segments
and observe the competitors. Next comes the market targeting.
Basically the target market is the segment served. The target
market must be clearly identifiable to simplify the marketing
communications and large enough to achieve required profit.
A company might consider five basic strategies for target
market selection: (1) single segment targeting, (2) selective
targeting, (3) mass nmarket targeting, (4) product
specialization, (5) market specialization [16]. Once the target
market is defined, the company must consider creating a value
for its customers. This step is called positioning. A position is
a complex set of perceptions, impressions and feelings and it
is important to note that customers position the company’s
value offering with or without its help [17].

Positioning step is more important for the new products
because once a product is positioned for the customer, it is
nearly impossible to change. Last step of the marketing
strategy is creating the marketing mix. Marketing mix
elements, also known as 4P’s, are product, price, promotion
and place [18]. Each P represents different strategies for
marketing and is vital for the success. It is a framework which
helps to structure the approach to each market. The mix is a
bundle of variables which are offered to the customer.

An effective marketing program blends each marketing mix
element into an integrated marketing program designed to
achieve the company’s marketing objectives by delivering
value to consumers. The marketing mix constitutes the
company’s tactical tool kit for establishing strong positioning
in target markets [14]. In other words, each of these elements
has special concerns and difficulties. Building a marketing
mix is complicated and effortful for a company.

III. METHODOLOGY

A. Definition of Intuitionistic Fuzzy Sets (IFS)

IFSs were first introduced by Krassimir T. Atanassov in
1986 and were developed in 1999 [5], [6]. The concept of an
intuitionistic fuzzy set (IFS) can be viewed as an alternative
approach to define a fuzzy set in cases where available
information is not sufficient for the definition of an imprecise
concept by means of a conventional fuzzy set [19].

Let X = {x1,x,, ..., x,} be a finite universal set. An IF set
A'in X is defined as:

A = {(x;, 1y (), v ()Y x; € X} with the functions;

Ha: X = [01], x € X = pyu(x) €[0,1]

and

vt X - [01] , x€X - vu(x) €[0,1]
defining the degree of membership (p,(x;)) and the degree of
non-membership (vs(x;)) of the element x; € X to the set
A C X and forevery x; € X, 0 < py(x;) +va(x) < 1.

ma(x;) =1 — pua(xy) —va(x;) is Atanassov’s intuitionistic
fuzzy index, the degree of indeterminacy membership, of the
element x; in the set A and for every x; € X, 0 < m,(x;) < 1.

B. Distance between IFSs

Distance between intuitionistic fuzzy sets was first
introduced by Atanassov [6]. Let
A = {0, pa(x), va (), € X} and

B = {(x;, ug (x;),vg(x))x; € X} be two IF sets in the set X.
4 (x;) and g (x;) are their IF indexes respectively.
An Euclidean distance between IF sets A and B is [6], [20],

) (ﬂA(xl) - #B(xl))z
d(A,B) = 2 Yt +(va(x) — UB(XI))Z M
+(m, () — mp(x)))?

C. Multi-Attribute Group Decision Making (MAGDM)
Problems Using IFSs

Atanassov’s IF sets are used in MADM problems by [7],
[21]. Assume that there is a group consisting of P decision
makers who have to rank n alternatives A; based on m
attributes C;. Let that A = {A;, 45, ..., A, } is an alternative set
comprised of n alternatives and C = {C;, C;, ..., C,} be the set
of m attributes. Suppose that y;; and v;; are the degree of
membership and non-membership of the alternative A; €
A with respect to the attribute C; € C. The evaluation of the
alternative A; € A with respect to the attribute C; € C is an
IFS. The intuitionistic indices m;; =1 — u;; —v;; are the
hesitation quantity of the decision maker where 0 < y;; +
v; <1, u; €[01] and v;; €[0,1] are the degree of
satisfaction and the degree of non-satisfaction, respectively.
Let
D; = (Di1, Digy s Dim) = ((fiz, Vir) Hizs Viz)s s {lhims Vim))
be the vector of Atanassov’s IFSs of all m attributes for
alternative A; € A where Dyj = (u;;,vi) (i=12,..,n; j=
1,2, ...,m) is an Atanassov’s IFS. Then the MAGDM problem
is defined in the matrix format;

D? = ((#Z'vf]'>)nxm -

C c, v Cp
A ( W h)  (ulyvh) <ui’m,vfm>w

A_Z (151,051 (U520 05,) (Koms Vom?

An \(#21, Urfl) (#ﬁzv Uﬁz) (.ufth vﬁm )/
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DP is an Atanassov’s IF decision matrix for decision maker p
and is used to represent the MAGDM problem under
Atanassov’s IF environment [7], [21].

D.Consistency and Inconsistency Measurements

Let A" be an Atanassov’s IF positive ideal solution (IFPIS)
represented by an IF set AY = ((uf, vi), (Ui, v3), , (wh, vh).
It is unknown a priori and needs to be determined, where

= {(u}“,ujf’)} = {(x]-,,u;-r,v]*)} (G=12,..,m is an
Atanassov’s IF set on attribute C;.

Using (1), the square of the weighted Euclidean distance

between the alternative i and the IFPIS A* can be calculated as

2
SP =37 wj[d(DF, AN = 35 w; (- 1) +
(Uipj - UJT‘-) + (T[ij - T[j+) ] (3)

where wj is the weight of each attribute (; € C (0 < w; <1
and Ytiwp=1), the
w = (W, Wy, -,
determined [7].

Assume that the decision maker gives her/his preferences
between alternatives by Q = {(k, )|AxpA4,;, (k, 1 =12, ..,n)}
from his/her knowledge and experience, where the symbol “p”
is a preference relation given by the decision maker.

Using (3) the decision maker can calculate the squares of
the weighted Euclidean distance between each pair of
alternative (k,l) € Q and the Atanassov’s IFPIS as follows
[7]:

vector of weights

wy)T is unknown a priori and needs to be

SP =Y, wjd(Dp;, 4] @)
SP =3, aw;[d(DF, 41)]° )

The alternative Ay is closer to the Atanassov’s IFPIS than
the alternative A4, if SP > S,f . So the ranking order of
alternatives A;, and 4, is determined by SP and S? based on
(w, A™) which must be consistent with the preference given by
the decision maker. (w,A*) should be properly chosen for
consistency of the ranking order of alternatives A, and A4,
determined by S/’ and Sf, and the preference provided by the
decision maker [7]. To measure inconsistency between the
ranking order of alternatives A, and A;, an index (S lp ) ,f )_
is defined as follows [7]:

- (Sg -SSP <sSy
(sP-sP) = {0" ! ES}’ N 5’5 max (0,57 — SP)  (6)
(8P —SP) is defined to be 0. The ranking order of
alternatives A, and A; is inconsistent with the preferences
given by the decision maker if Slp < S,f 171

A total inconsistency index of the decision maker p is
defined as:

P =Y unear(ST —SE) = Xwpear max (0,85 —S7) (7)

An index (SF —S? )+ to measure consistency between the
ranking order alternatives A; and A; and the preferences given
by the decision maker preferring 4, to A4; can be defined as
follows [7]:

SY—Sp (ST =5D)

p_ op\t _ ]t — p_cp
(s7-sP) {0 (s <s?) max (0,57 —S7) (8)

A total consistency index of the decision maker p is defined
as:

+
P =Y onear(ST —SE)" = Xknear max (0,SF —S5)  (9)
The total inconsistency and consistency indices B and G are
all IFSs.
E. LINMAP Model for MAGDM Using IF'Ss

Maximize {¥5_; ¥ pear Ziy} (10)
subject to:

m P
2 pZ pZ pZ p2 pZ
ZW]Z Z P‘zj _ij)+(vlj _Ukj)+(”zj _”kj)

j=1  p=1(kDEQr
+ z(u;; - yg]) +2(uf; - v))]

ZMJZ Z [4(/‘11_#1(]

j=1 p=1(k1)EQP
+ z(vl) vk])]
m

—Zv,-z Z (205, - )
=l )+ 20y = k)

= wla — ) + 208~ vp)

=
m

= w2, - ) + 4l - v + 220,
j=1

=
>0(k 1) €eQr,

p=12..,P
Zy=0, (kkDeQ?, p=12,..,P
u + v < wy, ujZO,ijO, j=12,..,m
Lawi=1, wjzg j=12,...,m
where | ’ ]Hi (11)
U]=WJUJ

When the problem is solved, the best values of (u},vf) are
calculated using (11).
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IV. PROPOSED MODEL

A. Alternatives of the Model

Many internal and external factors influence pricing
decisions, including the nature of the market, economic
conditions, the company’s overall marketing strategy,
objectives, and marketing mix, as well as organizational
considerations. Price is only one element of the company’s
broader marketing strategy. If the company has selected its
target market and positioning carefully, then its marketing mix
strategy, including price, will be fairly straightforward [14].
The price creates a positioning in customers’ minds. Setting an
initial price for a new product is vital for the success of this
product. Therefore, the purpose of the model proposed in this
study is to select the best pricing strategy for the company in
NPD process.

Therefore the alternatives of the model are the base pricing
strategies classified by Ferrell & Hartline [16]:

e  Price Skimming: Setting a high price relative to the
competition, thereby skimming the profits off the top of
the market.

e  Prestige Pricing: Setting the prices at the top end of all
competing products in a category to indicate a higher
quality.

o  Value-Based Pricing: Setting reasonably low prices but
still offer high-quality products and adequate customer
services.

e Competitive Matching: Setting the prices by focusing on
matching competitors’ prices and price changes.

e  Penetration Pricing: Setting relatively low prices to
maximize sales, gain widespread market acceptance, and
capture a large market share quickly.

B. Attributes of the Model

The attributes of the model are the strategic marketing
criteria mostly effective in the marketing strategy selection
process as shown in Table I.

Innovation is the first criterion. The word innovation is
derived from the Latin word “innovare”, which means to
renew or change. Nowadays it represents the new product
development (NPD) process and Research and Development
(R&D) operations for the companies. Second criterion,
Manufacturing / Operations, consists of the production
processes and other operations (logistics, outsourcing etc.) of
the company except managerial activities. Capacity,
flexibility, efficiency, effectiveness of the operations and cost
structure are included in this criterion. Management criterion
consists of quality of top and middle management, knowledge
of business, culture, strategic goals and plans, entrepreneurial
thrust, planning / operation system, loyalty / turnover, quality
of strategic decision making [22]. Market criterion is related to
the market that the company serves. Consumer criterion
represents the company’s potential customers who compose
the company’s target market/segment. Product criterion is one
of the 4P’s, which represents the substantial product acquired
by the consumer.

TABLEI
ATTRIBUTES OF THE MODEL
Heading Attribute
Innovation C1: New Product Capability

C2: Research & Development

Manufacturing / Operations C3: Cost Structure
C4: Economies of Scale
C5: Logistics

Management C6: Management Style
C7: Marketing Communication
C8: Accessibility to Capital

Market C9: Market Share
C10: Market / Segment Size
C11: Number of Competitors

Consumer C12: Consumer Fidelity
C13: Brand Image

Product C14: Product Type Convenience
C15: Breadth of the Product Line
C16: Product Support
C17: Price Elasticity of the Demand

V.APPLICATION

A. General Information

In order to evaluate the first application of the model, a
computer and mobile phone manufacturer company has been
chosen. This company has an important market share around
the world. Since its foundation, this company uses the Blue
Ocean Strategy as its general marketing strategy. Blue Ocean
Strategy suggests that an organization should create new
demand in an uncontested market space, or a "Blue Ocean",
rather than compete head-to-head with other suppliers in an
existing industry [23]. As a result, the demand of the products
of this company considerably high and the brand image is
reliable. The company is advantageous about the economies of
scale and its fixed costs are minimized.

Launching of a new laptop of this company is selected for
the application. With a marketing insight, this is a specialty
product, which 1is unique, one-of-a-kind product that
consumers will spend considerable time, effort, and money to
acquire [16]. The product’s type is convenient with the target
market and the product line of this product has a broad range.
This is not a new-to-the-world laptop however it has a faster
micro-processor than the other laptops which belong to the
same product line. Three decision makers, chosen by the
company from the marketing department, will evaluate the
alternatives for these attributes and will give their preference
relations. Since this company is one of the market leaders, the
last two alternatives are eliminated by the decision makers. In
this application, the model has three alternatives: Price
Skimming, Prestige Pricing and Value-Based Pricing. Briefly,
the model has 17 attributes and 3 alternatives, as shown in Fig.
1, which will be evaluated by 3 decision makers.
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Fig. 1 The attributes and the alternatives of the application

B. Step by Step Procedure

The aim is to provide a LINMAP application extended with
Atanassov’s IF sets. The degree of indeterminacy membership
() represents the hesitations mathematically. The proposed
method is currently applied to evaluate marketing strategies
and select the best pricing strategy while considering in
addition the hesitations in the preferences of the decision
makers. The computational procedure is summarized as
follows:

Step 1.The experts, the company’s marketing department
managers identify the evaluation attributes.

Step 2.The experts, B,(p =1,2,3) give their preference
judgments  between  alternatives  with  paired
comparisons as Q, ={(2,1),(1,3)}, Q, =
{(2v3)r (1!3)}7 £23 = {(2!1)}

Step 3. The experts use IF sets corresponding the linguistic
variables (as shown in Table II) to evaluate the rating
of alternatives with respect to each attribute [21].

TABLEII
LINGUISTIC VARIABLES AND CORRESPONDING IF SETS
Very Poor (VP) (0.05,0.95)
Poor (P) (0.25,0.7)
Fair (F) (0.5,0.4)
Good (G) (0.7,0.25)
Very Good (VG) (0.95,0.05)

Step 4.0ODbtain the data and ratings of all alternatives A;(i =
1,2,3) on every attribute C;(j = 1,2,...,17) given by
three experts P,(p = 1,2,3) as partly shown in Table
I1I.

Step 5.Construct the decision matrices DP using IF sets for
each expert. In the same vein, construct the matrices D?
and D3 for the experts P, and P;.

Step 6. Construct the linear programming model using (10)

Maximize z3; + zi; + zZ; + z% + 73,
subject to

011wl +...-1,55v17 < -1
045wl +...-0,60v17 =224, <0

045wl + ...+ 1,30v17 =22}, <0
0,24wl -...+1,50v17 =222, <0

045wl - ...+ 1,50v17 =22z <0
0,0lwl +...-0,60v17 =223, <0
—wjt+u+v;<0

Yiliwi=1

w; =001 (G =1.2,..,17)

1 1 2 2 3
23120, 2320, 25320, 23>0, z;;, =0

TABLE III
RATINGS OF THE ALTERNATIVES FOR THE FIRST FIVE ATTRIBUTES
Decision
Heading Criterion  Alternatives Makers
P, P, Ps
C,: New A VG VG G
Product A, G F G
Development As G G F
I ti
nnovation N VG VG VG
C,: R&D A F P F
As G F G
coc A G G VG
3. Cost
Structure Az G F G
As VP P P
. Cy: A F P F
Manufact}mng / Economies A F F G
Operations
of Scale A, VG G VG
A P VP VP
Cs: Logistics A, F F F
As G VG G

Step 7.Solve linear programming problem: To obtain the best
weights and the IF Positive Ideal Solution (IFPIS),
taking h = 1.0 and using D? and QP, solve (10).

By solving linear programming problem, using MATLAB

R11 on a Pentium IV PC with a 3 GHz CPU and 4 GB RAM,

the results are obtained:

w = (@1, Wy, ., W17) = (0.032,0.038, ...,0.060)
U = (U, Up, o, Uy7) = (0.012,0.005, ..., 0.002)
v = (Vq, Vg, ..., V17) = (0.010, 0.025, ..., 0.054)

Using w, u and v values with (11), the IFPIS set is calculated.

A ={(uf o)) G = 12,..17)}
= {{0.37,0.33),(0.16,0.66), ... ,(0.03,0.91)}

Step 8. Calculate the square of the weighted Euclidean distance
Sip between each pair of alternative, Dip , and the IF
positive ideal solution, A*. The results are obtained
using (3) and shown in Table IV.
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TABLE IV
WEIGHTED EUCLIDEAN DISTANCES
P, P, P;
A 0.1635 0.1302 0.1702
A 0.3654 0.4356 0.4380
As 0.0977 0.0730 0.1122

According to these distances, the ranking orders of the three
alternatives for the three experts are as follows:
For P;: A;pA;pA, (Symbolizing “the expert P, prefers 4; to
A;”by A3 p Ar)
For P,: A;p4,p4;
For P;: A3pA4,pA4>
Step 9. The group ranking order of all alternatives can be
obtained using social choice functions such as Borda’s
function [24]. Borda’s function ranks the alternatives in
the order of the value of f;,(x), Borda’s scores of the
alternatives are shown in Table V.

TABLEV
BORDA’S SCORES
P, P, Ps Borda’s Score
A 1 1 1 3
As 0 0 0 0
As 2 2 2 6

The ranking order of the three alternatives is A;, A; and A,
according to the Borda’s scores; in other words, the best
alternative is As. The best alternative is Prestige Pricing, the
second alternative is Value-Based Pricing and the last
alternative is Price Skimming.

C. Concluding Remarks

In the application, the best solution is determined as
Prestige Pricing strategy. This result is significant for a
company whose products do not differ from the competitors’
in terms of functionality and who stays distant from the highly
competitive area, positions its products in an uncontested
market neutralized of the competition.

“Market/Segment Size” criterion is determined as the most
important criteria. Indeed, the company presents the products
to a narrow target market and provides competitive advantage
with superior design features.

The second important criterion is determined as “Product
Support”. This is significant for a company who adopts Blue
Ocean positioning strategy, bringing the product criterion into
the forefront, as well as multiplies and expands the core
product with an improved product support service.

VI. CONCLUSION

In this paper, the use of intuitionistic fuzzy linear
programming to strategic marketing development has been
discussed. Three pricing strategies alternatives are determined
in the study: (A;) Value-Based Pricing, (A,) Price Skimming,
and (A;) Prestige Pricing. 17 attributes; 2 innovation
attributes, 3  manufacturing/operations  attributes, 3
management attributes, 3 market attributes, 2 consumer
attributes and 4 product attributes based on these alternatives

are also stated. To reflect the DM’s subjective preference
information and to determine the weight vector of attributes,
the LINMAP model under IF environment is constructed. The
weights of the alternatives are obtained then ranked by using a
social choice function.

At the end of this study, the method set “Market / Segment
Size” (C10) as the key attribute and “Prestige Pricing” as the
best pricing strategy solution.

The usefulness of the model was observed by its effect on
the decision-making process in selecting an appropriate
alternative and the case study shows that the LINMAP method
under IF environment is applicable as an evaluation technique
for marketing strategy alternatives. The current fuzzy linear
programming model offers the decision maker some flexibility
to incorporate his/her own priority in the model.
Consequently, managers can use such approaches in making
their strategic decisions in case of incomplete information and
vagueness. The model provides a wuseful conceptual
framework for evaluating pricing strategy alternatives and
marketing managers can use such approaches in making their
strategic decisions.
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