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Abstract

Despite the availability of cheaper alternatives, some consumers in the noodles mar-
ket exhibit a preference for premium brands with higher prices, resulting in in-
creased demand for these products, posing a serious challenge in understanding

DOL: 10.26855/jame.2025.09.005 consumer behaviour. Competitiveness analysis, applied in industries, provides
brands with valuable insights into the competitive landscape, enabling them to iden-
tify potential competitors and devise effective customer retention strategies. Thus,
this research adopts Markov theory to estimate transition probabilities, which
shows the consumers' movement from one brand to another, consumers brand loy-
alty, each brand market share, and the steady-state-probability of each noodle's
brand, level of competition, and product acceptance by consumers of noodle prod-
ucts in the current market race. Primary data was collected via a Google form, and
the Markov theory was adopted for the analysis. Some calculations of the descrip-
tive statistics (quantitative and qualitative variables) were made on the observed
responses. Determination of appropriate sample size, derivation of some essential
measures, including but not limited to transition probabilities such that
Yj=oPj =1, transition diagram with their corresponding probabilities-matrix,
which shows the consumers' movement from one brand to another, and the steady
state probabilities were explored. The steady-state probabilities of Indomie, Golden
penny, Mimee, Minimee, Chikki Chikki, Honeywell, and Other are 0.6303, 0.1747,
0.0750, 0.0766, 0.0258, 0.0077, 0.0099, respectively. Hence, the steady-state anal-
ysis reveals that Indomie is the dominant brand in the market, with a significant
lead over its competitors despite being the priciest option.
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1. Introduction

After decades of research, there is no clear and agreed-upon definition of "competitiveness" that has emerged in the
literature [1]. Competitiveness in the market refers to the ability of a business or organization to attract and retain
customers, achieve a high market share, sustain profitability, and effectively compete with other businesses or organ-
izations in the same market or industry. Brands of the same commodities often engage in tight competition due to the
rapid advancement of technology, creative marketing concepts, promotional strategies, and digital marketing
launched by manufacturing companies. In today's competitive market, understanding consumers' behaviour is crucial
for businesses (companies) to retain customer loyalty (customers' long-standing preference towards a particular prod-
uct), customer retention (the company ability to retain its customers over a specified period of time) which
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consequently increase company's market-share, profit, customer insights, brand reputation, and strengthening com-
pany-to-customers relationship [2]. Teixeira [3] opined that one prominent consumer behaviour is brand switching,
where consumers shift from one brand to another due to one or a combination of factors such as price, advertisement,
availability, tastes and preferences, health and nutrition concern, packaging, product acceptance, social influence,
experiential factors, brand name, and image, etc. Thus, there exists a non-zero probability of consumers switching
from a specific brand to another when faced with multiple choices of the same product.

Markov theory, pioneered by Andrey Markov, is a special class of mathematical model that outlines the transition
(from one state to another) probability associated with dynamic systems or a sequence of chain experiments in an
effort to predict the future movement of the system based on the current location of the same system [4, 5]. One of
the primary appeals to Markov is that the future state of a stochastic variable is completely random, obeys a random
walk, and depends on the immediate preceding precision or state. It has garner considerable attention of many re-
searchers as a forecasting modeling tool for human resources management and aid in providing remedy to problems
in different areas such as inventory, equipment replacement, plant location, brand switching [6], and the like ones
involving dynamic systems (finance, auditing, economics [4]; marketing [3-5], natural language processing [7], pop-
ulation growth control [8], manpower planning and promotion exercise.

Noodle's has different types (Indomie, Mimee, Golden Penny, Minimie, Honeywell, Chikki Chikki, etc), necessi-
tating high economic rivalry among the brands. Despite the availability of cheaper alternatives, some consumers in
the noodles market exhibit a preference for premium brands with higher prices, resulting in increased demand for
these products, posing a challenge in understanding consumer behaviour. Competitiveness analysis (provides brands
with valuable insights into the competitive landscape, enabling industries to identify potential competitors and devise
effective customer retention strategies) among the noodle industries in Nigeria has not been explored. Therefore, this
paper aims to evaluate the level of brand switching among noodles consumers in the current market race by obtaining
transition probability matrix of the noodles brand, estimate level of consumers brand loyalty, predict the market share
of each noodles brand in the present and future time, deduce the expected duration of consumer's stay in each brand
and also the long run distribution of each brand.

2. Methodology

This section describes the procedures employed to achieve the set objectives. The data were collected via a Google
form, where variables like demographic data, factors affecting switching, duration of consumption and so on, were
obtained. Suppose the desired accuracy of the sample mean is denoted by € and the risk by a, then the appropriate

where Z(g) = normal quartile, which cuts of % of the area of the normal distribution in the upper tail, and o =
2

Population standard deviation obtained from previous research.
2.1 Descriptive Statistics

Summary statistics such as: Mean, Q4,Q, or Median, Q3, Standard deviation, Skewness, Kurtosis, and Coefficient
of variation of some quantitative variables were estimated. In addition, pie and bar charts were used to visualise the
attributive data.

2.2 Transition Probability and Matrix

A Markov chain is a discrete-time process Xg, X, X, -+ with index set T = 0,1,2,--- and countable state space S
such that the probability of any given state X; only depends on its immediate preceding state X(_). That is,
P(X¢ = X¢|Xe—1 = Xeoq, -+, X1 = X4, Xg = Xo) = P(X¢ = x¢[Xq = X¢—1) 2
If the State space is finite, and also the Markov chain time is homogeneous (probabilities are constant in time) then
the transition probabilities distribution,

DOI: 10.26855/jamc.2025.09.005 193 Journal of Applied Mathematics and Computation



A. T. Adeniran, O. O. Aremu, O. E. Adeniji

ni (t)
i = 1:_(t) 3)
where; B (t) = probability of switching from brand i to brand j,

n;;(t) = number of brand noodles consumers who move from brand i to brand j in period t, and

n;(t) = number of brand noodles consumers from brand i to other brands at the period t.
In matrix form, (3) can be written as

P11 P12 P13 P14- Plk
P21 PZZ P23 P24 PZk
P, Py, P;; Py ... P
p..=|f31 32 F33 I3 3k 4
U= |Py Py P P ... P4kJ| @
Pnl PnZ Pn3 Pn4 Pnk

famously known as transition probability matrix whose elements are PB; = P(X; = j|X(_; = i) and the assumptions
of Markov theory that

(i) states are independent of one another over time and are applicable to every participant in the system,

(i1) transition probabilities, P;;, are constant over time and for any given beginning state of a process,
j=oPj=1

are well preserved.

j o

2.3 Market Share Analysis and Prediction

Market share (MS) analysis entails the evaluation of a company's competitive position within a specific industry or
market. It is the proportion (percentage) of each brand in the commodity industry which indicates how well a firm or
company is active in the market place compared to its other competitors [6]. Mathematically, the current and the
predicted future values of MS can be obtained using iterative algorithm: MS(;y = MS(g) X P, MS(;) = MS(;y X P
and generally

MS(t) = Ms(t—l) X P (5)

where; MS() = Market share in period ¢, MS(_;) = Market share in the initial period, and P = Transition
probability.
2.4 Steady-state Distribution

To investigate the long-term behaviour of a process, it is very important to determine the Steady-state probability
vector which aids in the estimation of equilibrium distribution. That is, there exists a vector \pi = [my, Ty, T3, =+, (]

such that tlim Pigﬂ =m; > 0 exists, independent of i and satisfies the following boundary conditions:
—00
M = Y=o WPy ; Xj=omj = 1. (6)
The m; are known as the steady-state probabilities (probabilities of identifying the process in a certain state after
a very large number of transitions leading to the value of ;).

3. Results and Discussion

This section presents, with discussion, the results entailing summary statistics of some research questions, estimation
of the transition probability matrix, measuring the level of consumers' brand loyalty, prediction of the market share
of'each noodles brand in the present and future time, the expected duration of customers' stay in each brand considered
as well as the limiting distribution of the noodles product.

3.1 Sample Size Determination

Using (1) with Z( ) =196, ¢=0.1 and 0=1.075, n=412972 = 413 . That is, approximately 413

o
2
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respondents were sampled from the population of customers who consume noodles, and sufficient information was
collected via Google Form.

3.2 Descriptive Statistics

The study variables, such as the number of packs consumed per meal, the number of brands consumed in the past,
and the number of switches before the current one, are heterogeneous among the sampled units. Hence, the summary
statistics (mean, standard deviation, coefficient of variation) were estimated based on some stratification factors (Age,
Gender, Marital status, Place of residence, Nature of residence, and Ethnicity) and not on the crude sampled respond-
ents. Table 1 presents the summary statistics of some selected quantitative variables, while Figure 1 visualizes the
descriptive statistics of some qualitative data.

Table 1. Descriptive Statistics of Some Quantitative Variables Based on Attributive Class

No. of brands consumed in the  No. of switches before the cur-

Classifi- Level No. of packs consumed per meal
cation past rent brand
Factors Mean Stdde CvV n Mean Stdde Cv n Mea  Stdd Ccv n
v v n ev
15-24 2.304  0.743 32.243 319 1.784 1.681 94.215 391 2.342 2£4 87.326 319
25-34 2306  0.787 34.137 85 1.729 1.636  94.583 85 1.835 1'?2 77.444 85
Age
35-44 2.625 1.061 40.406 8 2.125 1.246  58.655 8 2.5 1'36 42.762 8
45-54 1 0 0 1 2 0 0 1 2 0 0 1
Female 2.148  0.651 30.307 250 1.844 1.673  90.726 205 2.232 1'58 84.634 250
Gender 16 1.08
Male 2.552 0.847 33.2 163 1.681 1.639  97.528 3 2.252 '2 88.049 163
Married 2.5 0.802 32.071 22 2.091 1.109 53.03 22 2455 1'559 64.999 22
Marital =000 2167 0753 34743 6 2167 1169 53956 6 25 28 4 6
Status 1
Single 2.299  0.758 32.976 385 1.756 1.692  96.351 358 2223 193 86.818 385
City 2.328  0.779 33.434 344 1.776 1.6 90.066 3; 2.151 1'_,?3 85.199 344
POR Rural 2.25 0.5 22.222 4 1 1414 14142 4 4.5 3 66.667 4
Town 2.2 0.666 30.279 65 1.846 1.97 106.73 65  2.569 2'222 86.479 65
Hostel 2.37 0.796 33.599 216 1.685 1.573  93.397 261 2296  2.02 87.955 216
Self- 18 1.80
NOR built 2235  0.725 32.414 187 1.877 1.752  93.278 7 2.198 '8 82.239 187
/Rented
Staff 2.3 0.483 21.002 10 2 1.764  88.192 10 1.8 2.04 113.55 10
Quarters 4
Hausa 2.2 0.837 38.03 5 1.8 0.837  46.481 5 1.8 0'33 46.481 5
. Igbo 2.16 0.618 28.615 50 1.78 1.632  91.711 50 2.28 1.92 84.547 50
Ethnic- 8
1ty Other 2.171 0.747 34.401 35 2.057 1.924 93.537 35 2.686 2';5 91.549 35
Yoruba  2.347  0.779 33.175 323 1.749 1.646 94.114 332 2.192  1.87 85.316 323
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Table 2 provides a comprehensive breakdown of some qualitative variables and their categories with respect to
their corresponding frequency and percentage.

Table 2. Summary Statistics of some Qualitative Variables

Variable Category Frequency Percentage (%)
Female 250 60.53
Gender

Male 163 39.47

Total 413 100
Hausa 5 1.21

Igbo 50 12.11

Ethnicity

Yoruba 323 78.21

Other 35 8.47

Total 413 100
City 344 83.29

Place of Residence Rural/Village 4 0.97
Town 65 15.74

Total 413 100
Hostel 216 52.3
Nature of Residence Self-built/Rented House 187 45.28
Staff Quarters 10 2.42

Total 413 100
Chikki Chikki 16 3.87
Golden penny 124 30.02

Honeywell 15 3.63
Previous brand Consumption Indomie 175 42.37
Mimee 21 5.08

Minimie 59 14.3

Other 3 0.72

Total 413 100
Chikki Chikki 9 2.18
Golden penny 70 16.95

Honeywell 3 0.73
Current brand Consumption Indomie 265 64.16
Mimee 29 7.02

Minimie 33 7.99

Other 4 0.97

Total 413 100
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Figure 1. Distribution of respondents by Gender, Ethnicity, Nature and Place of residence, Previous brand consumed and Cur-
rent brand consuming.

3.3 Transition Diagram and Transition Probability Matrix

Figure 2 visualizes the transition diagram that reflects how consumers jostling from brand to brand in the market.

Figure 2. Transition Diagram of Noodle's Consumer Movement
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Using (3) and Figure 2, transition probability matrix of brand switching from previous to the current consuming
noodle is
rIndomie Goldenpenny Mimee Minimie Chikki Chikki Honeywell Other]

gﬁ;gﬁ;enw 0.606 0.189 0.086  0.069 0.034 0.006  0.011
s 0.710 0.097 0.073  0.089 0.024 0.000  0.008

P M 0.619 0.238 0.048  0.048 0.000 0.048  0.000
U e e | 0:661 0.186 0.034  0.102 0.000 0.000  0.017
Homeywell 0.688 0.125 0.062  0.125 0.000 0.000  0.000
oo 0.400 0.467 0.067  0.000 0.000 0.067  0.000

L 0.667 0.000 0.000 0333 0.000 0.000  0.0004

3.4 Estimation of Consumers Behavioural Metrices (Brand Loyalty)

In this study, the brand loyalty was measured on four parameters: Commitment, Identification, Referral and Satisfac-
tory. Table 3 and Figure 3 analyse these metrices.

Table 3. Determination of Brand Loyalty with Various Levels

Variables Strongly Disagree (%) Disagree (%) Agree (%) Strongly Agree (%) Mean + SD
Commitment 48(11.6) 119(28.8) 174(42.2) 72(17.4) 2.6538+0.8986
Identification 12(2.9) 34(8.3) 248(60) 119(28.8) 3.1477+0.6818

Referral 7(1.7) 57(13.8) 269(65.1) 80(19.4) 3.0218+0.6317

Satisfactory 9(2.2) 35(8.5) 256(61.9) 113(27.4) 3.145340.6515

N BN Agree
El  Disagree
3 B2 Strongly Agree
@ =1 "Strongly Disagree

651%
61.9%

Observed Frequencies

27.4%

22%

Commitment Identification Referral Salisfactory

Determinants of brand loyalty
Figure 3. Measures of Brand Loyalty.
3.5 Market Share Prediction

The predicted market share for each brand provides insights into their relative positions and competitiveness in the
market, and this is presented in Table 4.

Table 4. Prediction of Market Share

Brand Current (%) Period1 (%) Period2 (%) Period3 (%) Average (%)

Indomie 62.98 63.01 63 63.05 63.01
Golden penny 17.54 17.51 17.52 17.51 17.52

Mimee 7.55 7.53 7.52 7.52 7.53
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Table 4 Continued
Brand Current (%) Period1 (%) Period2 (%) Period3 (%) Average (%)
Minimie 7.64 7.65 7.65 7.67 7.65
Chikki Chikki 2.56 2.56 2.57 2.54 2.56
Honeywell 0.76 0.78 0.78 0.76 0.77
Other 0.97 0.96 0.96 0.95 0.96
Total 100% 100% 100% 100% 100%

3.6 Steady State Probability Distribution

Figure 4 presents the steady probability. This probability represents the long-run term market share of each brand,
assuming the current market trends and dynamics remain stable. It should be noted that as the steps (n) increase, the
probabilities, Pl-r} = Pi?'l X P, tend to be steady as follows: =; of Indomie=0.6303, Golden penny=0.1747,
Mimee=0.0750, Minimee=0.0766, Chikki Chikki=0.0258, Honeywell=0.0077 and Other=0.0099.

24 Step Chain Probability Prediction

Group
04- ChikkiChikki
Golden penny

— Honeywell

Indomie

Mimee

Probability
|

Minimie
Other

0.2- linewidth

N

DI ’:l 1ID 1‘5 2‘0
Chain Step

0.0-

[
o

Figure 4. Graphical Display of Marginal Distribution of P".
4. Discussion

From Table 1, the two age groups 15-24 and 25-34 exhibit similar consumption patterns approximately 2 packs per
meal. The mean increases to 2.63 packs with a standard deviation of 1.06 in 35-44, showing the age group consumes
more packs per meal with greater variation in consumption. This is due to the fact that older people (34-45 age group)
consume more quantity of food than the younger ones. Age groups 15-24 and 25-34 reveal a high inconsistency
(coefficient of variation =~ 94.22 ) in the number of brands consumed in the past signifying potential dissatisfaction
compare to age group 44-45 with a lower coefficient of variation. The mean number of packs consumed per meal for
females and males is approximately 2 and 3, with standard deviations of 0.65 and 0.85, respectively, indicating that
males tend to consume more packs per meal than females, with slightly higher variation. The mean number of brands
consumed in the past of females and males is 1.84 and 1.68, with a standard deviation of 1.67 and 1.64, respectively,
depicting that females tend to experiment with slightly more brands than males. The mean number of packs consumed
per meal by respondents whose place of residence (POR) is city is 2.328 and 2.25 for the rural residents, with corre-
sponding standard deviations of 0.779 and 0.5, indicating that the rural residents tend to consume slightly fewer packs
per meal than the city dwellers with lower variation. Considering the number of brands consumed in the past, the
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town residents experiment more brands than the city dwellers with higher variation. Nature of residence of the re-
spondents (NOR) results indicate that hostel residents consume more packs per meal (the average is similar to the
Staff quarters) than rented/self-built respondents, with similar variation. Regarding the number of brands consumed
in the past, staff quarters respondents experiment more brands than the two other groups (hostel and self-built).

Figure 1 visualizes the distribution of informants based on their Gender, Ethnicity, Nature of residence, Place of
residence, Previous brand consumed, and Current brand consumed. Females (60.5%) constitute the majority while
males account for 39.5% of the sampled population. The gender imbalance reflects high participation of females than
males in the survey. Regarding the Ethnicity of the informants, majority fall within the Yoruba, accounting for 78.2%
while the smaller proportions are distributed as follows: Igbo (12.1%), Other (8.5%), and Hausa (1.2%). Nature of
residence indicates that the vast majority of respondent (52.3%) live in hostels, indicating that many respondents are
students or young professionals, followed by 45.3%) live in self-built or rented houses. The lowest in this category
(2.42%) live in staff quarters, which might imply that some respondents work for organizations that provide accom-
modation, e.g., Lecturer. The highest percentage was claimed by cities (83.3%) , confirming a strong urban presence
in the market, town residents account for (15.7%), and a low percentage (0.969%) is attributed to rural areas/villages
of the place of residence of noodle consumers. Comparison of the previous brand to the current brand depicts that
Indomie remains the leading brand despite being the priciest option, having an increase percentage from 42.37% to
64.16%, showing growth in the market share and suggesting an increase in customer loyalty and preferences com-
pared to other brands. Minimie and Golden Penny decrease from 14.29% to 7.99% and from 30.02% to 16.95%,
respectively, indicating potential issues in consumer retention or attraction and loss of customers to other brands.
5.08% of the respondents previously consumed Mimee received an increment of 1.94% when compared to the pre-
vious to the current percentage, although the increment is less pronounced. 3.87% and 3.63% of respondents consume
Chikki and Honeywell, respectively, making their market share remain relatively stable with minimal changes. Other
brand (0.73%) continues to have a minimal occupation in the noodles industry. Currently, 64.16% of the respondents
consume Indomie noodles, making it the clear market leader and dominator, while Golden Penny takes the runner-
up position with 16.95%. 7.99%, 7.02%, 2.18%, 0.97%, 0.73% represent Mimee, Minimie, Chikki-Chikki, Other
unobservable noodles, and Honeywell, respectively. 0.97% of the respondents consuming other brands, although
small, which still indicates a fragmented market with opportunities for new entrants (brands).

Table 3, diagrammatically presented as Figure 3, provides insights into the perceptions of respondents regarding
their brand loyalty. The table also includes the mean score and standard deviation for each parameter. For commit-
ment, 59.6% (42.2% agree and 17.4% strongly agree) of respondents supported that they are committed to continue
purchasing the current brand and not willing to try new brands, even if they are cheaper, with the mean score 2.6538
and SD=0.8986 indicating high brand loyalty. Regarding identifying the current brand, 88.8% (60% agree and 28.8%
strongly agree) of the respondents uphold the fact that they can easily identify the current brand through eye inspec-
tion or taste among other brands, with the mean score of 3.1477 and ¢ = 0.6818. In terms of referral, 84.5% (65.1%
agree and 19.4% strongly agree) affirms that they are willing to refer other consumers to the current brand. This
shows how referral plays a significant role in measuring consumer brand loyalty, with the corresponding mean score
0f 3.0218 and SD=0.6317. Finally, 89.3% (61.9% agree and 27.4% strongly agree) of the respondents concurred that
they are wholly satisfied and appreciate the current brand's effort in ingredients sustainability, with a mean score of
3.1453 and SD=0.6515. Across all four parameters, there is clear evidence of strong brand loyalty among consumers,
with agree towering high (42.1%, 60%, 65.1%, 61.9%), followed by strongly agree, except for commitment. These
results are in agreement with results from the transition diagram (Figure 2), the transition matrix, and conform to the
postulates of [6].

Table 4 highlights that on average, Indomie has a 63.01% market share, indicating a dominant position in the
market. Golden penny (17.52%), suggesting a strong presence but significantly behind Indomie. Mimee and Minimee
have 7.53% and 7.65% market share, respectively, indicating a relatively small but similar presence in the market.
Chikki Chikki's market share (2.56%) shows a limited presence. Other (0.96%) market share represents a small col-
lective presence of other noodle brands, results similar to [4] and [6].

Figure 4 displays the probability of a distant time, a time average, a fraction of the process, and the reciprocal of
the mean number of transitions. That is, if a consumer at a time is fixed in the distant future, 0.63023 is the probability
that the consumer will be in Indomie brand. Also, if the movement is operated for a long time, (y; = 0.1747) is the
fraction of time that a consumer will continue to consume Golden penny. After many customers transition from one
brand to another, 0.075 is a fraction of the consumers who will be consuming Mimee after a long time. 0.0766, 0.0258,
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0.0077, and $0.0099$ are also the reciprocals of the mean number of transitions between recurrence of Minimee,
Chikki Chikki, Honeywell, and Other, respectively.

5. Conclusion

This study applied Markov theory to analyse brand switching patterns in the noodles market. The research provides
valuable insights into consumer behaviour and brand loyalty, which aids in marketing strategies and improves con-
sumer retention. Also, it is suggested within the scope of this work and results-based evidence that the current com-
peting products can maintain their position if the following recommendations are implemented: quality product-mix,
awareness creation, advertisement, promo, offering incentives in the form of gifts, and avoiding product scarcity.
Furthermore, future researchers should extend analysis to estimation of behavioural metrics (product return rate,
purchase frequency, repeat purchase rate, customer retention rate, etc.), Chapman-Kolmogorov equation, First pas-
sage and first return time probabilities.
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