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Abstract: Competitive market competition so the company must be smart in managing finance. In promoting the
selling point, marketing is the most important step to be considered. Promotional routine activity is one of the
marketing techniques to increase consumer appeal to marketed products. One of the important agendas of
promotion is the selection of the most appropriate promotional media. The problem that often occurs in the
process of selecting a promotional media is the subjectivity of decision making. Marketing activities have a
taxation fund that must be issued. Limited funds are one of the constraints of improving market strategy. So far,
the selection of promotional media is performed by the company manually using standardized determination that
already applies. It has many shortcomings, among others, regarding effectiveness and efficiency of time and
limited funds. Markov Chain is very helpful to the company in analyzing the development of the company over a
period. This method can predict the market share in the future so that company can optimize promotion cost at
the certain time. Implementation of this algorithm produces a percentage of market share so that businesses can
determine and choose which way is more appropriate to improve the company's market strategy. Assessment is
done by looking at consumer criteria of a particular product. These criteria can determine consumer interest in
a product so that it can be analyzed consumer behavior.
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1. INTRODUCTION:

Improving strategy in marketing is not easy. It is a tough task of a marketing chief. The teams formed in
improving quality and service are important to attract consumers to the products offered. Along with the development
of competitors on the same product, each company has its way in conquering the world market. If it does not keep up
with the market at that time, it will make the product unsold. Constraints on marketing is a financial problem faced by
everyday companies [1]. In the economic field, there are many findings and business policies that can create its charm.
This discovery encourages the emergence of business competitors to do the same for the smooth sale of their products.
The producers face another problem on how to sell the product to the money that has been invested can immediately
return to bring some benefits. To support all this is required a good marketing strategy. However, all that requires
much money. Some actions are sometimes useless. The funds invested are large, but the yields are few and only
payback. To survive or advance in marketing, this needs a good method.

Markov Chain is closely related to the theory of probability [5]. To provide a baseline analysis must first
know the assumptions, definitions, up to several theorems required. The problem with business is how they keep their
company in the future. Various businesses sell their products simultaneously [2]. Tight competition is a daily activity
in the business world. Improving product quality can help consumers switch from one product to another, resulting in
a decrease in market share. The author researches by using Markov Chain method to predict market share that aims to
set the company's marketing strategy. This approach is expected to help the company in analyzing the products and
consumers to get the benefits of the company.

2. THEORIES:

2.1 Marketing

Marketing is a way of selling products to consumers. It is performed to make that company owners get results
from what they create. The exchange of goods to money is the result of that marketing. Marketing is the first step to
profit. With targeted marketing techniques, this will create continuity between buyers and sellers. Marketing
techniques need to be mastered to create a market strategy. It is an essential function for business actors to maintain
the stability of the business world's surviva [3]. Marketing has a concept that is an activity undertaken to provide
consumer appeal of a product. This concept varies according to the availability of goods and facilities that exist in a
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company. This concept must also be by the financial target that will be achieved from consumers. Putting the idea out
of place will hamper the business world.

2.2 Marketing Problem

Companies must be able to survive in critical condition when faced with all the problems that exist and can win in
the market competition. Marketing must be able to read market opportunities and produce performance and strategy
and what customers need and desire. A business that successfully achieved its goals is strongly influenced by the
intention and ability of the company in marketing its products. It is called the marketing function. This feature should
be alert and responsive in finding opportunities that exist in meeting customer needs. Marketing is often regarded as
one of the most common constraints in the development of business especially in the middle to lower business [4].
Business people must find the most appropriate way to anticipate marketing failures because any strategy error will
have an impact on the company's earnings. Some of the following are the constraints faced in conducting marketing
activities:

e The company does not pay attention to the techniques used in marketing planning. Direct marketing is done
on the market without calculating the value of profit and loss. Imminent planning will render the product
unsaleable.

e The market is not always fitting for all types of products. Companies must know and understand the type of
market they will go. Companies must also know the ability of consumers in a particular market. If consumers
can not afford, automated merchandise will not be sold.

e Competition is not always honest. Sometimes competition is spiked with threats from a competitor. The owner
of the company should be able to anticipate this by improving marketing planning and outlining the most
efficient strategy in the competitive environment.

e The selling price and purchase are not always fixed. All this depends on the changes that occur on demand
and supply. There is no timeframe for when price fluctuations occur. It can happen when the product is plenty
while the demand is small and the product is slight while the demand is increasing.

2.3 Markov Chain

Andrey A. Markov introduced the theory of Markov Chains in 1907. The Markov chain is linked to the brown
movement and ergodic hypothesis, two important topics in physics in the early years of the 20th century, but it seems
that Markov is more focused on extending scores of law in experiments -temperance. Markov Chain is a method that
studies the properties of a current variable based on its past traits. It serves to obtain the properties of these variables in
the future [6][7]. This model corresponds to a series of processes in which the incidence of an experiment depends
only on the next event preceding it and is independent of the previous sequence of events.

This method is first used to analyze and estimate the behavior of gas particles in a closed container and
forecast weather conditions. The Markov process has been widely applied to analyze the movement of interest in an
object so that it is often used to analyze marketing techniques [8]. The goal is for business people to know the
constraints of what happens and predictions of the future of his company.

3. RESULT AND DISCUSSION:

This trial will involve an example of a strategy in car sales. Data and car brands are taken as fictitious
examples; Not based on the original data of a company. Here will be attached five car brands with each user number
and percentage of use. The number of users is taken based on the fictional numbers as well as the experimental
material. There are 300 respondents who serve as initial data to solve the problem. Table 1 is a list of cars used as
experimental materials.

Table 1. Intial data

No. Name Usage Proportion
1 Toyota 88 0,29
2 Daihatsu 78 0,25
3 Suzuki 65 0,21
4 Mercedez 45 0,15
5 BMW 30 0,10

There are as many as 5 criteria that become the benchmark of this marketing. These criteria are:

Cl = Comfort
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C2 = Practice
C3 = Price

C4 = Quality
C5 = Design

Table 2 describes the distribution of answers from respondents based on listed criteria. 300 people are willing to
be respondents to run the process of market share analysis. There are five brands of cars that are in comparison with
five criteria. Each respondent will choose which brand that is suited to himself. For example, Toyota gets 88
respondents with C1 (Comfort) criteria = 15, C2 (Practice) = 24, C3 (Price) = 19, C4 (Quality) = 16 and C5 (Design) =
14.

Table 2. Respondents data

No. Name C1|C2|C3|C4|C5|Total
Toyota 1512419 |16 | 14 | 88
Daihatsu | 15 [ 20 | 12 | 16 | 14 | 77
Suzuki 16 | 15| 11 | 13 | 10 65
Mercedez | 10 | 7 4 9 | 10 40
BMW 8 5 4 6 7 30

N KW

Based on the displacement data collected over the course of a period, each car company gets acquisitions from
other brands. Table 3 is a data transfer performed by other brands against existing car brands. For example, Toyota
gets 19 consumers consisting of six from Daihatsu, eight from Suzuki, three from Mercedez and two from BMW
while the other four brands get consumers from others as well. These movements are mutually done with certain
motives.

Table 3. Customer acquisition data for one period

No. Name | To | Da | Su | Me | Bm | Acq.
1 | Toyota 0| 6 8 3 2 19
2 | Daihatsu 7 0 7 1 1 16
3 | Suzuki 21210 3 2 9
4 | Mercedez | 2 4 1 0 3 10
5 | BMW 1 2 1 1 0 5

Loss 12 |14 | 17 | 8 8

In addition to the acquisition, losses are also obtained by each company. A transition is a disadvantage to the
company. Table 4 illustrates the consumer loss data obtained by each company. For example, Toyota lost 12
consumers consisting of seven moved to Daihatsu, two moved to Suzuki, two moved to Mercedez, and one moved to
BMW while the other four brands earn losses with varying amounts.

Table 4. Customer loss data on various car brands

No. Name | To | Da | Su | Me | Bm | Loss
1 | Toyota 0| 7 2 2 1 12
2 | Daihatsu 6 0 2 4 2 14
3 | Suzuki 8 7 0 1 1 17
4 | Mercedez | 3 1 3 0 1 8
5 | BMW 2 1 2 3 0 8

Acq. 19 (16 | 9 |10 | 5

Table 5 is the result of the acquisition and loss of consumers for each car company over a period. B = before
where this is the beginning of periode while N = New where this is the next period or the end of the earlier period.
Toyota achieved an increase over the previous period. It gets 19 new acquisitions and 12 consumer losses, resulting in
an increase in purchases by seven consumers. Daihatsu has an increase in two consumers, Suzuki has decreased eight
consumers, Mercedez gets two consumers, and BMW has decreased by three consumers.
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Table 5. Brand transition for one period

No. Name B |Ac|Lo | N
Toyota 88 | 19 | 12 | 95
Daihatsu | 77 | 16 | 14 | 79
Suzuki 65| 9 17 | 57
Mercedez | 40 | 10 | 8 | 42
BMW 30| 5 8 | 27

N |WIN |-

Table 6 states that not all consumers in the past period did the brand shifting, some among those who did not
make a move. There are as many as 241 that still remain in the old company, Toyota = 76, Daihatsu = 63, Suzuki =
48, Mercedes = 32, and BMW = 22.

Table 6. Brand transition data

No. Name To | Da | Su | Me | Bm | Rb

1 | Toyota 76 | 7 2 2 1 88
2 | Daihatsu 6 | 63| 2 4 2 77
3 Suzuki 8 7 | 48 1 1 65
4 Mercedez | 3 1 3 32 1 40
5 BMW 2 1 2 3 22 | 30
Rn 95 | 79 | 57 | 42 | 27 | 300
Toyota = g*lOO%
= 86.36%
Daihatsu = 3—3*100%
= 81.81%
Suzuki = g* 100%
= 73.85%

Mercedez = %*100%
= 80.00%

BMW = %*100%
= 73.33%

The following percentage calculation results explain some companies lose the market share, and some just get
it. Suzuki (-14.03%) and BMW (-11.11%) have decreased in the next period. Toyota (7.37%), Daihatsu (2.53%), and
Mercedez (4.76%) have increased in the new period.

959—588 +100%

= 7.37%

Toyota

79-77

Daihatsu = —5* 100%
= 2.53%

Suzuki = 575_765 * 100%
= —14.03%

4-24—240 *100%

4.76%

Mercedez
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BMW = 272‘730 *100%

—-11.11%

The calculation of market share can be done after the data acquisition and loss are met well. There are three
periods as the comparative material of the market share. There are three variables in this calculation, MS1 = market
share period one, MS2 = market share period two, and MS3 = market share period three. The calculation of the matrix
to obtain market share can be seen as follows.

7% 7 2 2 1 88
6 63 2 4 2 77
D=8 7 48 1 1|Rb=]|65
31 3 32 1 40
2 1 2 3 22 30

The following formula is used to find the transition probabilities.

D(col, row)

TP(col,row) = Rb(row)

D(1,1)
TPan = Rb(1)
76
88

= 0.86

D(1,2)
TPa. = Rb(2)

- 77

= 0.08

D(1,3)
TPe.) = Rb(3)

65
= 0.12

D(1,4)
TPa = Rb(4)

40
= 0.08

D(1,5)
TPe.1) = Rb(5)
2

= 0.07

0.86 0.08 0.12 0.08 0.07
0.08 082 0.11 0.03 0.03
TP =10.02 0.03 0.74 0.08 0.07
0.02 0.05 0.02 08 0.1
0.01 0.03 0.02 0.03 0.73

This calculation starts with M 1) to Mss). The result obtained is the transition probability (TP) of company at a
given period as seen in earlier matrix.

0.29
0.26
MS1 =10.22
0.14
0.10
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0.86 0.08 0.12 0.08 0.077 10.29
0.08 0.82 0.11 0.03 0.03| |0.26
MS2 =10.02 0.03 0.74 0.08 0.07]|*|0.22
0.02 0.05 002 08 0.1 0.13
0.01 0.03 0.02 0.03 0.731 lLo.10

0.32

0.26

MS2 =10.19

0.14

0.09
0.86 0.08 0.12 0.08 0.077 10.32
0.08 082 0.11 0.03 0.03| [0.26
MS3 =10.02 0.03 0.74 0.08 0.07]*[0.19
0.02 0.05 0.02 08 0.1 0.14
0.01 0.03 0.02 0.03 0.734 L0.09

0.33

0.27

MS3 = 10.17

0.14

0.08

Table 7. Comparison of market share value in three periods

Name MS1 MS2 MS3
Toyota 0,29 0,32 0,33
Daihatsu 0,26 0,26 0,27
Suzuki 0,22 0,19 0,17
Mercedez 0,13 0,14 0,14
BMW 0,10 0,09 0,08

ISSN — 2455-0620 Volume - 3, Issue -8, Aug -2017

Table 7 describes the comparisons of market share calculations in three periods. Market share calculations
show that in all three periods Toyota has increased consumer. Daihatsu also gets the same acquisition, while Suzuki
and BMW decreased in the second and third periods. Mercedes gained a gain of 0.01 in the second period. In the third
period, it did not increase or decrease. Markov Chain results can be used to analyze marketing techniques undertaken
company. A company can think of the next strategies based on the customer's acquisition estimation. Although these
results are not necessarily accurate, this can at least be a motivation for developing future promotional techniques.

4. CONCLUSION:

A marketing strategy is needed to maintain or increase sales. There is much fierce competition in the business
world. Market share prediction is the important thing to do to determine the direction and purpose of the company.
Markov method is very suitable to predict the performance results of the company based on data obtained in a given
period. However, the prediction method also has weaknesses. Markov chain analysis is hard to approach the reality
because of the requirements for constant transition probabilities over time while within a period of data may vary
according to actual conditions. This method only helps to describe predictions over the coming periods; It can not take
the decisions that happen in the real company.
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