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Abstract

Although extensive research has explored profit persistence in financial services, relatively
little focus has been on insurance companies. This study addresses this gap by analysing the
degree of profit persistence among insurance companies in Tanzania. The empirical analysis
utilised data from a sample of 20 insurance companies in Tanzania from 2010 to 2020. It
applied Markov chain stochastic processes to analyse profitability categories, which are
based on the changes in insurers’ return on assets (ROA). The empirical findings revealed a
relatively low degree of profit persistence in Tanzania’s insurance companies, both in the
short and long term. The results also support the hypothesis that low-profit persistence exists
in developing countries. The model predicted that the profit level of insurance companies in
Tanzania would be in low-profit, medium-profit, and high-profit states, with probabilities of
approximately 0.22, 0.31, and 0.46, respectively. The relatively high probability of remaining
in a high-profit state suggests that insurance companies with higher profit levels will likely
experience profit persistence in the long run.
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1.0 Introduction
The insurance industry, as a critical pillar of the financial sector, has gained increasing attention due to
its pivotal role in promoting economic growth and financial development across both developed and
developing economies (Mahdavi & Majed, 2011; Outreville, 2013; Alhassan & Fiador, 2014; Din et al.,
2017; Okonkwo & Eche, 2019; Eling & Jia, 2019; Horera & Maganya, 2020; Kassahun, 2020; Singhal
et al., 2022; Worku et al., 2024). Insurance facilitates risk transfer, mobilises capital for investment, and
provides financial protection against unforeseen events such as death, disability, and accidents. Globally,
the industry contributes about 5% to 7% of GDP (Azman-Saini & Smith, 2011; Dragos et al., 2019;
Swiss Re, 2021; Bhatia et al., 2021). Furthermore, beyond its core functions, the insurance sector
supports long-term savings, enhances liquidity, enables economies of scale in investment, reduces
uncertainties, and creates employment. An efficient insurance sector also promotes capital formation,
technological advancement, and lower intermediation costs (Ahmed et al., 2011; Malik, 2011;
Deshmukh, 2012; Bawa & Chattha, 2013; Akotey et al., 2013; Boadi et al., 2013; Razak et al., 2014).
Over the past two decades, Tanzania’s insurance industry has undergone a significant
transformation, emerging as a vital pillar of the country's economic development. Regulatory reforms,
structural adjustments, and integration into regional blocs, such as the East African Community (EAC)
and the Southern African Development Community (SADC), have collectively fostered the observed
sectoral growth. Demand for insurance services continues to rise, driven by large-scale infrastructure
projects, including the Standard Gauge Railway (SGR) and the Julius Nyerere Hydropower Plant
(JNHP), as well as expanding socio-economic activities such as oil and gas exploration and mortgage
financing (TIRA, 2020). Nevertheless, insurance penetration remains relatively low despite these
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advances, and concerns persist regarding the sector’s long-term financial sustainability and competitive
dynamics (FSD Tanzania, 2024). These concerns underscore the importance of examining financial
performance indicators, particularly the degree of profit persistence, which reflects the insurers’ ability
to maintain profitability over time (Djankov et al., 2002)

Given the sector’s centrality to risk management and economic resilience, a stable and profitable
insurance industry is essential. The persistence of profitability enhances a firm's capacity to absorb
shocks, make informed strategic decisions, and maintain long-term solvency. Understanding the degree
of profit persistence thus offers valuable insights into the sector's sustainability and competitiveness
(Maury, 2018; Pimentel, 2022). As such, firms must innovate, control costs, and adapt to market
demands in competitive environments. As a result, abnormal profits, whether above or below the norm,
should diminish over time due to market forces that promote efficiency and normalise returns (McMillan
& Wohar, 2011; Iskenderoglu & Ozturk, 2016). Analysing the degrees of profit persistence in
Tanzania’s insurance sector is, therefore, crucial for evaluating the market's fairness, efficiency, and
overall performance.

Although profit persistence has been extensively examined, many studies have focused on non-
financial sectors such as manufacturing (Mueller, 1990; Maruyama & Odagiri, 2002a; Yurtoglu, 2004;
Agostino et al., 2005; Aslan et al., 2010; Goddard et al., 2011; Hirsch, 2014; Guan & Cao, 2015; Eklund
& Lappi, 2019; Molnar et al., 2023), and studies on financial intermediaries have concentrated mainly
on the banking sector (Pervan et al., 2015; Amidu & Harvey, 2016; Tan, 2016; Sanderson et al., 2018;
Goswami, 2022). In contrast, investigations into insurance firms remain scarce and limited (Pervan et
al., 2013; Tunay et al., 2014; Konuk et al., 2014), particularly in developing countries. To the
researcher’s knowledge, no study has been conducted on this subject in Tanzania. Moreover, most
studies focus on developed countries, whose structural and institutional characteristics may differ
significantly from those of Tanzania. This difference underscores a notable knowledge gap in
understanding the degree of profit persistence among Tanzanian insurance companies and its
implications for the industry’s structure and competitiveness. Consequently, there is a clear need for a
localised empirical investigation. This study, therefore, analyses the degree of profit persistence among
Tanzanian insurance firms using a first-order Markov Chain Model, which allows for the modelling of
probabilities associated with firms moving between low, moderate, and high profitability states,
providing insights into both short-term dynamics and long-run equilibrium behaviour. While this
technique has been applied in other sectors, such as banking and manufacturing (Amidu & Harvey,
2016; Molnar et al., 2023), its application to the insurance sector, particularly in Tanzania, is empirically
novel and contextually significant. Towards this end, the study specifically seeks to:

i.  Determine the levels of profit persistence in Tanzania’s insurance industry.
ii.  Examine how insurance firms transition from different profit levels (low, moderate, high) over
time.

These objectives enabled the study to provide valuable insights into the stability and dynamics of
profitability within Tanzania’s insurance sector. A probabilistic modelling approach enhances
understanding of the industry's competitive structure and the movement of firms across profitability
levels over time. The findings provide evidence-based guidance for strategic decision-making by
industry stakeholders, supporting the formulation of informed regulatory policies. Moreover, the study
contributes to the limited literature on profit persistence in Sub-Saharan Africa. These findings also have
practical implications for enhancing financial resilience, promoting sustainable growth, and improving
the long-term performance of insurance firms.

1.1 Definition of Key Terms

Insurance Business: The insurance business involves pooling risks and providing financial protection
against uncertain future events in exchange for a premium. It plays a vital role in financial intermediation
and economic stability (Anderson & Brown, 2005; Skipper & Kwon, 2007).

Persistent Profit: Persistent profit refers to a firm’s consistent ability to maintain above-average or
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below-average profitability over time, despite the pressures of competition. It reflects the firm's
competitive advantage, structural barriers, or inefficiencies within the market (Goddard & Wilson, 1999;
Djankov et al.,2002).

Profitability Classifications: This term refers to the classification of firms into different performance
levels (low, moderate, and high profitability) based on return indicators such as ROA or ROE. These
classifications enable the analysis of how firms move between different performance levels over time
(Pervan et al., 2013).

Short and Long Run: The short run refers to a period during which firms have fixed specific business
inputs, during which they earn abnormal profits or losses. In contrast, the long run is a time horizon
characterised by variable inputs, and firms are projected to earn only normal profits due to market
adjustments (Varian, 2010).

Return on Assets (ROA): ROA measures a firm’s profitability relative to its total assets. It indicates how
efficiently a company uses its assets to generate earnings and is commonly used to assess firm
performance in profit persistence studies due to its benefits compared to other profitability proxies
(Flamini et al., 2009; Bodie et al., 2014).

Section 2 of this paper reviews the relevant literature on profit persistence. Section 3 outlines the
methodology used in the study. Section 4 presents the data analysis and empirical findings. Finally,
Section 5 concludes and delineates policy implications.

2.0 Literature review

2.1 Theoretical review

Theoretically, two dominant frameworks have been widely discussed regarding the persistence of profit.
The first is commonly known as the static competitive environment hypothesis, which posits that
industry profit levels are shaped by the structural characteristics of the market, including the ability of
firms to reduce competitive pressures by establishing barriers to entry. This perspective aligns with the
well-known Structure Conduct Performance (SCP) model, which suggests that a market's profit,
particularly in terms of profitability, is closely linked to the degree of market concentration and the
industry's overall structure.

Although the SCP framework has provided valuable insights, it has attracted criticism due to its
static nature, as it often overlooks dynamic market factors, such as technological change, innovation,
and strategic interactions among firms. As Mueller (1990) contends, early theoretical work on profit
persistence can be traced back to the classical models of Adam Smith (1776) and Augustin Cournot
(1838). These models argue that greater market concentration leads to higher profitability, as firms in
concentrated industries are more likely to set prices above marginal cost, resulting in a sustained gap
between prices and costs and, consequently, abnormal profits.

Moreover, increased competition within an industry tends to result in more subdued levels of
profitability. On the other hand, an industry protected from competitive pressures would generate better
profits, all other things being equal (Carlton & Perloff, 2005; Goddard et al., 2011). Competition
restrictions can be direct and indirect, often stemming from collusive competition behaviours. These
include practices such as price fixing, bid rigging, market allocation, and the formation of cartels, which
undermine fair market dynamics. This assumption provides valuable insight into the company's
strategies for generating and sustaining profits (Tamirat et al., 2018).

The second school of thought emphasises that industries respond to change and can also be
agents of change, reacting to innovation, emerging markets, regulatory shifts, or geopolitical disruptions
(Teece, 2023). This adaptive view aligns with the dynamic capabilities framework, first articulated by
Teece et al. (1997), which posits that to remain competitive, firms must develop capabilities to sense
and seize new opportunities and reconfigure their internal resources accordingly. As globalisation,
technological advancements, or deregulation-driven strategic environments evolve, firms must modify
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their strategies and operations to remain viable (Teece, 2007). Eisenhardt and Martin (2000) extend this
perspective by emphasising that dynamic capabilities involve flexible and iterative routines that enable
firms to respond effectively to environmental turbulence. Similarly, Zollo and Winter (2002) highlight
the role of organisational learning and accumulated experience in reshaping routines to navigate change.
Mintzberg et al. (1998) further argue that strategy formation is often emergent and shaped by continuous
interactions between the firm and its environment, rather than being fixed through planning.
According to microeconomic theory, when markets are effectively competitive, consumers
benefit from lower prices, improved quality, and better service. In such environments, firms are
incentivised to operate efficiently and respond to consumer needs (Carlton & Perloff, 2015). Therefore,
assessing profit persistence in the insurance industry is essential, as it reflects the market's degree of
competition and efficiency. From a customer perspective, higher competition is often associated with
lower profit persistence and can lead to enhanced benefits, such as better claim services, pricing, and
innovation, which promote customer satisfaction and loyalty (Mueller, 1977; Goddard & Wilson, 1999).

2.2 Empirical review

Most prior studies on profit persistence focus on developed countries, with limited research in
developing contexts. Nonetheless, their insights are valuable for understanding the underlying theory.
The following paragraphs provide a brief review of key studies across the manufacturing and financial
sectors, regardless of country context.

Since the 1970s, numerous empirical studies have analysed the persistence of profitability,
examining both static and dynamic hypotheses within the non-financial sector. Studies on the persistence
of profits on financial intermediaries, particularly in the insurance industry, remain scarce. Mueller
(1977) formulated the persistence profit hypothesis as an alternative perspective on the competitive
environment. Mueller (1986) later expanded on the persistence of profits hypothesis, distinguishing it
from static industrial organisation and resource-based literature. He introduced a dynamic perspective
that links competition and profitability, arguing that abnormal profits do not persist in the long term.
Since the seminal contribution by Mueller, the dynamics of company profits have been specified as an
autoregressive process, typically of first order.

Mueller (1990) extended Mueller’s profits persistence (1986) framework model which is the
Schumpeterian framework driven by creative destruction or market competition and incorporates the
Cubbin and Geroski (1987) model to analyse the dynamic of company profits persistence in seven
developed economies (Sweden, Japan, US, UK, Canada, Japan and France) from 1960 to 1980,
concluding that there is high degree of profit persistence in all these countries, indicating that the speed
of adjustment towards the long- run equilibrium profit is comparatively low. Moreover, the results reveal
significant variations in profit persistence across the countries. Profit persistence facilitates
understanding the policies that work effectively, enabling efficient resource allocation, promoting
balanced development within a country, enhancing product innovation, reducing costs, improving the
efficient production of insurance services, and enhancing prospects for economic growth (Karulkar &
Jain, 2020; Abel & Marire, 2021).

Several studies on profit persistence have focused on the non-financial industry (Mueller, 1986;
Geroski & Jacquemin, 1988; Kambhampati, 1995; Cefis, 2003a; Cefis, 2003b; Yurtoglu, 2004; Tarzijan
& Eylerts, 2010; Gschwandtner et al., 2011; Gschwandtner & Hirsch, 2018; Bareith, 2019). Specifically,
Gschwandtner et al. (2011) analyse the profit persistence and the drivers of persistence for 4,676
European food industries during the period 1996-2008. Results reveal a lower degree of profit
persistence in the food industry than in other manufacturing sectors, primarily due to intense competition
among food processors and high retailer concentration. Gozbasi and Aslan’s (2015) study, which
focuses on the energy industry, examined the profit persistence of 13 energy companies in Turkey from
1997 to 2011. They found a high level of profit persistence in the energy industry. Contrary to previous
studies, the persistence in their research is greatly influenced by a low degree of market saturation, weak
price competition, and low concentration in the retailing industry, rather than intense competition in
Turkey. Esmeray and Esmeray (2016) re-examine profit persistence in the Turkish energy market by
employing the panel Autoregressive Distributed Lag (ARDL) model. They examined five companies
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running from 2005 to 2015. They concluded that persistence is more common in the short run than in
the long run. However, they observed high entry barriers in Turkey's energy industry.

A recent study by Hirsch et al. (2021) focuses on the differences between top competitors and
fringe food retailers. It investigates the drivers and persistence of profits in EU food retailing using a
sample of 12,786 firms from France, Spain, and Sweden between 2006 and 2014. They found higher
profit persistence among top competitors in the food retailing sector, likely due to their strong bargaining
power with processors.

In the financial sector, several studies on profit persistence have focused on banking sectors both
in developed and developing countries (Levonian, 1994; Roland, 1997; Berger et al., 2000; Knapp et
al., 2006; Bektas, 2007; Lee et al., 2014; Pervan et al., 2015; Amidu & Harvey, 2016), and few have
focused on African economies. Some of these studies examined individual countries, while others
explored multinational firms. As expected, findings vary significantly across countries, companies, and
industries due to differences in market structure, regulatory environments, and economic conditions.

Studies on a single country include Roland (1997), Agostino et al. (2005) Knapp et al. (2006)
Bektas (2007), Athanasoglou et al. (2008), Kaplan and Aslan (2008), Aslan et al. (2010), Pervan et al.
(2015), Tan (2016), Batten and Vo (2019). Specifically, Roland (1997) examined the persistence of bank
profits of US bank holding companies from 1986 to 1992. Roland employed a two-dimensional measure
of persistence and confirmed the presence of abnormal profit persistence. The level of persistence seems
to be greater in inefficient banks than in their efficient counterparts. Athanasoglou et al. (2008) examined
the persistence of profitability and its determining factors in a dataset of Greek banks from 1985 to 2001,
despite variations in data availability across years. The GMM estimation results for the first-order
autoregressive model show an average level of profit persistence, implying that deviations from a
competitive market structure may not be substantial. On the other hand, the study did not reveal any
evidence to support the Structure-Conduct-Performance hypothesis.

Iskenderoglu et al. (2011) analysed profit persistence using a panel dataset of eight Turkish
banks, covering the period from the first quarter of 1998 to the fourth quarter of 2009. The analysis
employed Return on Assets (ROA) and Return on Equity (ROE) as profitability indicators. The
Lagrange Multiplier (LM) unit root test results rejected the presence of unit roots in both ROA and ROE,
suggesting that profit persistence does not exist during the observed period. Additionally, the findings
indicate high competition within the Turkish banking sector. These results are consistent with those of
Bektas (2007), who reported that the long-run average profit rate was nearly zero, concluding that profit
persistence is absent in the long term. Similarly, Kaplan and Celik (2008) found moderate short-term
profit persistence, with excess profits diminishing over time, suggesting intense competition in the
Turkish banking industry during the period from 1980 to 1998.

Pervan et al. (2015) applied Markov Chain analysis to assess profit persistence in the Croatian
banking sector from 2002 to 2010, using Return on Assets (ROA) as the profitability indicator. The
Markov Chain results indicated low profit persistence among highly profitable banks, and relatively
higher persistence among less profitable ones. The findings are consistent with the study done by Roland
(1997). On the other hand, Mohammed et al. (2015) analysed the link between concentration and
competition in Malaysia’s Islamic and conventional banking industries. They empirically employed a
structural approach whereby their findings confirm the structure-conduct-performance (SCP) paradigm,
which reflects a greater degree of competition in the Malaysian dual banking system.

Sanderson et al. (2018) investigated the persistence of profit and the determinants of profitability
in the Zimbabwean banking sector from 2009 to 2014. The study found that profitability does not persist,
implying that any abnormal profits are eroded over time due to market competition, consistent with the
theoretical expectations of monopolistic competition. This finding aligns with the theoretical
expectations of monopolistic competition, suggesting that banks do not sustain abnormal profits in the
long run.

Other studies that examine the profit persistence across countries (Goddard et al., 2004; Goddard
et al., 2011; Lee et al., 2014; and Amidu & Harvey, 2016) have employed dynamic panel models to
assess the degree of profit persistence in the global banking sector. Goddard et al. (2011) analysed the
level of competition across 65 national banking industries. They reported and compared country-level
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dynamic panel estimates regarding the persistence of bank profits. They revealed that the profit
persistence tends to be lower and competition stronger in countries with more advanced institutional
development and robust external governance mechanisms. Moreover, Amidu and Harvey (2016)
evaluate the persistence of profits of 330 banks across 29 African countries from 2002 to 2009. Markov
Chain analysis results provide evidence of a high level of profit persistence among banks in Africa,
which is inconsistent with the study by Goddard et al. (2011), who suggest a lower persistence level in
developing economies compared to developed economies. The results also indicate that bank regulations
and earnings management play a significant role in influencing both the level and persistence of bank
profitability. Likewise, it was noted that increased competition and the global financial crisis of 2008—
2009 lowered both the level and persistence of bank profits.

To date, the literature has limited analysis of profit persistence in the insurance industry. Most
existing studies (see, for example, Sarpong-Kumankoma et al., 2018; Faizulayev et al., 2020; Horera &
Maganya, 2020; Kasman et al., 2020; Vojinovi¢ et al., 2022; Worku et al., 2024) in the sector have
focused on determining the factors that influence insurers’ profitability, with comparatively little
attention given to the degree/level of profit persistence. Ferruz et al. (2007) investigated performance
persistence in Spanish equity pension funds from 1996 to 2002 using a non-parametric (contingency
table) approach. Their findings revealed evidence of short-term profit persistence, but no indication of
long-term persistence. Implicitly, although some Spanish pension funds may benefit from superior
managerial skills in the short term, these advantages are not maintained over the long run.

The persistence of profitability among non-life insurance firms operating in Croatia, an
emerging market economy, was investigated from 2002 to 2011 (Curc, 2013). Using a Markov Chain
stochastic process applied to profitability classes based on changes in the Return on Assets (ROA)
indicator, the study found that profit persistence was more common within moderate profitability states.
Furthermore, an analysis of profit persistence in the Turkish insurance sector was conducted for 58
insurance companies from 2002 to 2012, using ROA and ROE as profitability indicators (Tunay et al.,
2014). Employing a dynamic panel model, the study found evidence of short-term profit persistence.
However, the results suggest that profitability does not persist in the long run.

Through the literature review, this study identifies several notable gaps. To the researcher's
knowledge, no previous studies have specifically analysed the degree of profit persistence within the
Tanzanian insurance sector. Second, while the Markov Chain framework is a robust mathematical tool
for assessing profit persistence and modelling transitions between discrete states over time, its
application in the insurance industry has been limited. Third, most existing studies employing the
Markov Chain approach have primarily concentrated on identifying the determinants of profit
persistence, rather than quantifying its magnitude. By addressing these gaps, this study provides deeper
insights into the nature and extent of profit persistence, as well as the transitional dynamics of insurance
firms in Tanzania, thereby contributing to academic discourse and informing policy formulation.

3.0 Materials and Methods

3.1 Data set and Sampling

The study analyses the degree of profit persistence among insurance companies in Tanzania. It is based
on secondary data obtained from the Tanzania Insurance Regulatory Authority (TIRA), covering a
sample of 20 insurance companies that were active between 2010 and 2020. The data were extracted
from annual reports published by TIRA, as well as from the official websites of the respective insurers.
The sample was selected primarily based on data availability and the companies' years of operational
experience. To analyse the degree of profit persistence among insurance companies, a discrete-time first-
order Markov Chain model with a finite state space was employed, where the states were defined based
on changes in insurers’ return on assets (ROA).

3.2 Measurement of variable(s)

Return on Assets (ROA) was employed as the key measurement variable for profitability to analyse the
degree of profit persistence among insurance companies. ROA is defined as:
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ROA = Net Income 1
" Total Assets 1

This ratio indicates how efficiently a company utilises its assets to generate profits, making it a suitable
indicator for measuring the degree of profit persistence in the sector. A discrete-time first-order Markov
Chain model with a finite state space was used to evaluate firms' transitions between different
profitability levels over time. Each state represents a distinct profitability category based on the ROA
value. According to Bartoloni and Baussola (2009), an insurer falls in the low-profit class (1) if its ROA
is below the average minus the standard deviation, and in the high-profit class (h) if its ROA exceeds
the average plus the standard deviation. Insurers with ROA values falling between these thresholds fall
into the moderate-profit class (m). Based on this classification, the Tate space is defined as S = {l, m, h}.
This state-based classification allows the application of a Markov Chain model to analyse how insurers
transition between profitability levels over time, providing insights into the persistence (i.e., degree of
profit persistence).The variations observed in return on assets (ROA), analysed through the transition
probability matrix (TPM), provide insights into the transition of state changes over time. Since past
changes in ROA suggest potential future shifts, these variations can be modelled as random variables
governed by a stochastic process. The TPM effectively captures the behaviour of a Markov Chain, with
each element indicating the probability of transitioning from one profit state to another. Profitability
states were calculated over the study period using the average annual ROA and its corresponding
standard deviation. The standard deviation was computed using equation (2):

’ 2 _ Ry
g = n(z xinz(z xl) (2)

Where, ¢ = standard deviation, x; = individual ROA observation, n =number of observations, and
indexi=1,2,3,........ ,n

3.3 Model Specification: Markov Chain Processes
This study examines profit persistence in Tanzania’s insurance sector by modelling firm returns using

the Markovian properties of stochastic processes. It posits that profitability states adhere to a first-order
Markov process, capturing the probabilities of transitioning between various profit levels over time.
Through the Chapman-Kolmogorov framework, the analysis derives transition matrices and their
limiting distributions, providing valuable insights into the long-term stability and persistence behaviour
of the sector.

Markov Chain processes, introduced by Andrey Markov in 1907, are foundational to the
stochastic theory. These processes operate on the principle that future states depend only on the present
state and not on the sequence of events that preceded it, a property known as the Markov (or
memoryless) property (Bhat & Miller, 2002; Brooks et al., 2011). A Markov Chain is a discrete
stochastic process defined by a sequence of random variables. X = {X,;:n = 0,1,2,...} over a state
space S where $={0,1,2,...,n}. It uses conditional probability to model transitions between states,
making it suitable for analysing systems over time, such as insurer profitability levels in this study. So,
A Markov chain is a discrete stochastic process. X which possesses the following Markov property
(memoryless property).
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P(Xn:J‘Xm :i’ Xm—l:i X = i*

m=19“m-2

5X0 :iO):P(Xn:j’Xm :l) (3)

For all states igs Iy eeendy i, j € Sand n > m

The conditional probabilities on the right-hand side of equation (3) are fundamental to describing a
Markov chain. These are known as transition probabilities, and they are denoted as:

Pij:P(Xn:jlxm:i) 4)

Where: P;; is the probability of transitioning from state i to j. X;;, and X,, represent the states at times

m and n respectively (IFoA, 2010; Doubleday & Esunge, 2011). It is customary to represent the
transition probability in a matrix, whose entries show the probabilities of moving from one state of the
Markov Chain to another. Thus, we can write:

P (X, = jlXm = i) = p;j in n X n square matrix form as:

Po Por P Pwz - Pon
Po Pu P P - Py
P =P;j=|Pxw Pun Pxn Psx - Py

(%)
Where n is the number of states in S. The entry in the i** row and j**column is P; ]
The Transition Probability Matrix (TPM), P;; satisfies the following properties:
I pij = 0,
. YXiaipi =1, foralli,jandn >m (6)

iii.  p;; the diagonal elements indicate transition from state i to state i.

The distribution of a Markov chain is fully determined once equation (4) and the initial probability
distribution are given. x,is specified. Additionally, n-step transition probability PL-’} (i.e., the probability
of moving from state i to state j in exactly n — steps) can be obtained by calculating the (i, j)"
of the matrix Pj}.

entry

3.4 Assumptions of the Markov Chain Model
For a system to be modelled using a Markov chain, the following assumptions must be satisfied:

i.  Memoryless Property — The system’s current state depends only on the immediate previous state
and not on any earlier states.
ii.  Time or Space Homogeneity — The transition probability matrix remains constant over time.

3.5 Estimating transition probabilities
Based on the state space identified previously, the next step was to fit the data into the model by

developing a Transition probability matrix (TPM). Before undertaking further Markov analysis of the
three states in a discrete time, first, a 3 x 3 transition matrix was formulated as presented in Table 1.
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Each entry, R;; in the table indicates the number of times a transition has occurred from a state. i to state

j at a specified time and i, j = [, m, h. For instance R,,,;;, indicates the number of transitions from state
m to state m, and Ry, indicates the number of transitions from state / to state / in a specified time, and
SO on.

Table 1: Transition Matrix

From/To Low profit (I)  Mean profit (m) High profit (h)
Low profit (1) Ry Ry Ry,
Mean profit (m) R Roym Rmn
High profit (h) Ry, Rpm Run

3.6 Transition probability matrix (TPM)
The transition matrix obtained from the table facilitated the formulation of a TPM with entries called

transition probabilities. The TPM forms the basis of Markov analysis. Subsequently, we employ
maximum likelihood estimators to find the best estimate. p; jwhich is obtained by dividing each element

in a particular row by the sum for each component in the row, as in equation (7) and the resulting TPM
(Pyj)as presented in Table 2:

3
i = U \here Ry = 3 R 7
pij—R_j'W ere R; = ij (7)
=

Table 2: Transition probabilities matrix (TPM)

From/To Low profit (I)  Mean profit (m) High profit (h)
Low profit (1) Pu Pim Pin
Mean profit (m) Pmi Pmm Pmn
High profit (h) Phi Phm Phn

The TPM indicates the movement from one profit class to another profit class and also refers to a short-
term transition. Each element on the main diagonal of the TPM represents the persistence of profitability
within each state over the short-term period. When all elements on the main diagonal of the TPM are
closer to one, it indicates a high level of profit persistence. (Pervan et al., 2013). Thus, p;;, Pmm and ppn
reflect the average annual probabilities of insurers remaining in low-profit, moderate-profit, and high-
profit classes, respectively, over the short period.

The off-diagonal elements of the transition matrix represent the probabilities of moving between
different profit states. Specifically,p;,, and p;j refer to the probabilities of moving from the low-profit
class to the moderate and high-profit classes, respectively. Similarly, p,,; and p,,, represent the
probabilities of moving from the moderate profit class to the low and high-profit classes. Conversely,
Pn and pp,, represent the probabilities of moving from the high- to the low and moderate-profit classes,
respectively. These probabilities are subject to the condition that the sum of each row probabilities adds
up to one, written as:

Z P, =1, foralli €{l,m,h} (8)
J

3.7 Steady-state probability-stationary probability distribution
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The convergence of a transition probability matrix (TPM) to a steady state over time is ergodicity. The
corresponding ergodic distribution refers to the limiting or stationary probability distribution of a
dynamic system that reaches a unique steady state, regardless of its initial condition (Borovkov, 1998).
In the case of a regular Markov chain with a finite state space, the process will eventually stabilise, and
all rows of the TPM were raised to a sufficiently high power (i.e.,TPM™) was identical. The steady-
state probabilities are obtainable by solving equation (9) as follows:

T = mP 9)

Subject to the condition that, m; + m,,, + m, = 1 to a unique stationary distribution, each of these rows
gives the steady-state probabilities and is given by a vector. = (1}, T,,,, T5) Where 7; isthe row vector
of steady-state probabilities, and P, which amounts to is the transition probability matrix.

4.0 Findings and discussion

The study employed the standard—and most commonly used—measure of profitability, return on assets
(ROA), as a proxy for the persistence of profits. As a standard measure of profitability in the extensive
literature on profit persistence within insurance companies, ROA reflects a company’s efficiency and
profitability, as it is a product of the net profit margin and the asset turnover ratio. A similar approach
has been employed in the extant literature (Berger et al., 2002; Pervan et al., 2013; Chronopoulos & Liu,
2015; Gugler & Peev, 2018; Adel & Meknassi, 2022). The choice of data was primarily determined by
the availability of data and the economic framework from previous studies, with some modifications
made to suit the needs of this study. Data were extracted from the TIRA (2022) database. In contrast,
the study population comprises insurance companies in Tanzania that offer life and non-life insurance
services, particularly those that have been in operation for at least three years prior to the study. This
study applies the Markov Chain technique to analyse the profit persistence of insurance companies in
Tanzania and draw meaningful conclusions.

4.1 Test for randomness

Before we apply the Markov Chain to model the persistence of insurers’ profitability, our task in this
section is to confirm the use of a three-state Markov Chain to establish the suitability of this method to
the set of the assumption that the profit rate (ROA) available for analysis consists of a sequence of
observations, recorded in the order of occurrence which can be categorized into two mutually exclusive
events. The runs test proposed by Bradley (1968) has been adopted to test the randomness of a data set
(Markov property). We code ROA values above the median as positive and those below the median as
negative. The null hypothesis for the runs test posits that the Return on Assets (ROA) was generated
randomly, in contrast to the alternative hypothesis, which asserts that the sequence of ROA was not
generated randomly. The test statistic is given by:

._ R-E[R]

O

(10)

Where R represents the number of runs, E[R] represents the expected number of runs, and oy represents
the standard deviation of the observed number of runs, mathematically, are written in equation (11)

2nn, ol \/2n1n2(2n1n2—n1—n2)
2
E[R] _ h+n, and Or (n, +n,)"(n, +n,—1) an
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Where, n,; and n, indicate the number of positive and negative values in the observed sequence of a
given data. At the 5% significance level, a test statistic with an absolute value greater than 1.96 indicates
non-randomness (reject Ho). For this study, the run’s test results with n;= 150 and n,= 70 and R =0
give the critical value Z,.= -1.005 at a 0.05 significance level. Since the test statistic < 1.96, the analysis
accepts Ho. Implicitly, there is enough evidence to support the claim that the sequence of data (ROA) is
determined by randomness. In other words, the runs test suggests the presence of randomness at a 5%
significance level. Henceforth, applying the first-order Markov process in modelling the persistence of
insurers' profitability is plausible.

4.2 Determination of transition probability matrix (TPM)

We employ a finite-state discrete-time Markov Chain to model the persistence of profitability in
Tanzania’s insurance companies. Using TPM behaviour effectively establishes the Markov process
analysis, as the TPM offers a convenient way to describe the behaviour of a Markov Chain. Each
element in TPM represents the probability of transition from one particular state to another.

The average annual ROA was calculated based on the average yearly ROA values, and the
corresponding standard deviation was computed using equation (2). Table 3 presents the results:

Table 3: Average Annual ROA and Corresponding Standard Deviations

Year Average annual Standard deviation
ROA
2010 0.009935 0.101567
2011 -0.012080 0.129931
2012 0.004669 0.126355
2013 0.016379 0.125057
2014 0.046524 0.121036
2015 0.044932 0.056478
2016 0.030835 0.040177
2017 -0.012121 0.069296
2018 -0.025832 0.097956
2019 -0.034572 0.281098
2020 0.000059 0.098378
Grand Total 0.006248 0.128045

4.3 Model Determination

An insurer is in the low-profit class when its ROA is below the average minus the standard deviation.
Conversely, an insurer belongs to the high-profit class if its ROA exceeds the average plus the standard
deviation. Otherwise, we define the Moderate (mean) ROA class, i.e., all insurers whose ROA falls
between the average plus or minus standard deviation. Thus, the study observed transitions from one
state to another (i.e., changes in ROA, which could occur from a high-profit level to a low-profit level,
followed by another high-profit level, and so on). The results from 2010 — 2020 were computed using
the Advanced Excel program (Matrix - numerical computations). Figure 1 presents a graph that helps
identify the states of the transition probability matrix used in this study. Additionally, it illustrates the
long-term average ROA of the insurance industry, along with the corresponding standard deviation
intervals:
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Figure 1: Return on assets (ROA) with Corresponding Standard Deviation Interval
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The data collected was further analysed to obtain more information regarding the objective of this study.
Using the assigned states [, m, and h the given time frame. The transition matrices and TPM were
formed for the period (2010-2020. With the help of Table 1 and equation (7), the TPM of insurers over
the period 2010-2020 was empirically computed and compiled using the Advanced Excel program, and
the results are presented in Table 4 as follows:

Table 4: Transition Probabilities Matrix (TPM) during the 2010-2020 Period

From/To Low profit (L)  Medium profit (M)  High profit (H)
Low profit (L) 0.2245 0.3265 0.4490
Medium profit (M) 0.1884 0.3478 0.4638
High profit (H) 0.2451 0.2843 0.4706

The TPM in Table 4 can be well illustrated using a transition digraph depicted in Figure 2:

04706

0.2245 P 01884 0.3478
— 7 .

> 0.3265

Figure 2: Transition Diaphragm for Insurance Firms in Tanzania, 2010-2020

4.4 Steady-state probability distribution

The steady-state probabilities of insurers are computed to capture the long-run behaviour of return on
assets (ROA) across multiple transitions. These probabilities indicate the likelihood that an insurer will
remain in each profitability class over an extended period, regardless of its initial state. This long-term
distribution, also known as the ergodic or limiting distribution (Basu, 2003), represents the system’s
equilibrium state. As the transition probability matrix (TPM) is regular, it is expected to converge to a
form with identical rows over time. Each row of this limiting matrix represents the steady-state
probability vector, denoted as:
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T = (T, Ty, Tp)-

As Table 5 further illustrates, this convergence confirms that the Markov Chain is ergodic, meaning
each state is accessible from any other within a finite number of steps. The relatively quick attainment
of steady state also suggests that the insurance industry is minimally affected by external fluctuations
over time.

Table 5: Annual TPM and Steady-state Vectors for the 2010-2020 Period Combined

Transition Transition Probabilities Number of The steady-state vectors
period Matrix (TPM) transitions toreach 7 = (z, 7, 7,)

the steady state (n)
2010 -2020 0.2245 0.3265 0.4490 4 [0.22272 0.31363 0.46364.

0.1884 0.3478 0.4638
0.2451 0.2843 0.4706

4.5 Short-run transition

The diagonal elements of TPM in Table 5 provide insights into short-run dynamics over the 2010-2020
period. According to the Markov Chain framework, higher values along the diagonal suggest stronger
profit persistence, with values near one indicating a high likelihood that firms remain in the same
profitability class over time (Bartoloni & Baussola, 2009; Pervan et al., 2013, 2014). The analysis
reveals that all diagonal elements are below 0.5, signalling moderately low short-term profit persistence
within the industry. However, variations exist across profitability classes: insurers in the high-profit
class exhibit relatively stronger persistence (0.4706) compared to those in the moderate (0.3478) and
low-profit (0.2245) classes. These findings suggest that high-profit insurers are more likely to maintain
their status in the short run than those in lower classes, who experience greater volatility. This
distribution highlights the uneven stability of profitability across firms, reflecting structural dynamics
and potential market inefficiencies in the Tanzanian insurance sector.

Regarding off-diagonal elements, it is evident that there is a higher probability that insurers in the
high-profit class (24.51%) will find themselves in less profitable businesses than moderately profitable
insurers (18.84%) in the short run. This higher likelihood of downward movement among highly
profitable insurers may be due to their tendency to take greater risks, making them more vulnerable to
adverse outcomes. Consequently, highly profitable insurers may be more likely to transition into the
low-profitability class than those in the moderate class. Notably, moderately profitable insurers
(46.38%) are also more likely to find themselves in highly profitable businesses. A plausible explanation
may be that moderate-profit insurers are aggressively improving their operations to win more profitable
companies/deals, thereby transitioning into the high-profit class.

Moreover, the probability of transitioning from the low-profitability class to the moderately
profitable class is higher than the likelihood of remaining in the low-profit category over a short period.
Furthermore, there is a 45% chance that insurers in the low-profitability class can progress directly into
the high-profitability class within the short term. Conversely, highly profitable insurers face a 28%
probability of transitioning to the moderate-profit class, indicating a potential decline in performance
even among top performers.

4.6 Long-run transitions

On the other hand, Table 5 presents the results of the long-term transition of insurers (see the steady
state vector column), indicating that the probability of insurers being in any profitable state in the long
term is independent of their initial state. Overall, as observed in the short term, the same was revealed
in the long term: there is moderate persistence in the insurance industry in Tanzania. Generally, in the
insurance industry, persistence declines slightly to 0.2227, compared with 0.2245 in the short term, in a
state of low profitability. The same scenario has been observed in the moderate profit class, where
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persistence decreases to 0.3136, compared with a probability of 0.3478 in the short term. Furthermore,
the persistence in the highly profitable state decreases to 0.4636, compared to 0.4706 in the short term.
In the long term, insurers are more likely to remain in the highly profitable class, with a probability of
46.36%. In comparison, the chances of being in the low and moderately profitable classes are 22.27%
and 31.36%, regardless of the starting point. This pattern signals intense competition in Tanzania’s
insurance market, characterised by easy entry and exit for firms and high customer mobility due to
freedom of choice. Additionally, limited public awareness of insurance may suppress demand,
constraining the sector's profitability.

Further analysis using the Markov chain model estimated the expected time for insurers to return
to a given profitability class, a measure known as the recurrence time. Mathematically, recurrence time
is defined as: Recurrence time :1/7Ti , TT; represents the long-run (steady-state) probability of being in

state i. The calculated recurrence times for each profitability class are presented in Table 6:

Table 6: Steady-state probability and the recurrence time for the period 2010 - 2020

State Steady-state probability Recur/ 1/m

L 0.222726 4.489822
M 0.313636 3.188405
H 0.463637 2.156860

As Table 6 illustrates, insurers in the low-profitability class take an average of 4.49 years to return to
the same state, while those in the moderate and high-profitability classes take approximately 3.19 and
2.16 years, respectively. These differences in return times suggest that insurers in the high-profitability
class recover more quickly than those in other categories. The shorter recurrence time for highly
profitable insurers may be attributed to their more substantial market presence, better customer
retention, and greater operational experience, which enable them to recover faster after setbacks.

5.0 Conclusion and Recommendations

This study has presented the first empirical analysis of profit persistence in Tanzania’s insurance
industry, utilising a Markov Chain transition probability model—a method rarely employed in
developing countries. The findings reveal a relatively low degree of profit persistence, with firms
showing medium stability in high-profit states (53% probability) but weaker retention in moderate
(22%) and low-profit (25%) states. This pattern of stability suggests that, though top-performing firms
maintain their positions, lower-tier insurers face challenges in improving profitability, reflecting market
volatility, regulatory inefficiencies, and structural barriers. This pattern is consistent with evidence from
other emerging markets (Goddard et al., 2005; Pervan et al., 2013). The shorter recurrence time for high-
profit firms (2 years) compared to medium (5 years) and low-profit (4 years) indicates a competitive
imbalance, possibly driven by limited innovation, scale constraints, and uneven market access. These
dynamics underscore the need for policy reforms that foster innovation, reduce regulatory bottlenecks
(e.g., VAT burdens), enhance ethical standards, and promote financial literacy to stimulate market
expansion. Ultimately, enhancing profit sustainability in Tanzania’s insurance sector requires a
coordinated strategy to strengthen both the competitive landscape and the regulatory environment. Such
efforts will create an ecosystem that enables both established and emerging insurers to thrive. This study
posits that, if these structural gaps are systematically addressed, the Tanzanian insurance industry is
poised to develop into a robust and resilient driver of inclusive economic growth.

6.0 Limitations and Future Research
This study experiences a few limitations that need to be addressed in future studies. As the study
employed a first-order Markov Chain model, future studies could explore higher-order Markov
processes or alternative modelling approaches, such as dynamic autoregressive models or Lagrange
Multiplier tests, to capture deeper temporal dependencies and improve robustness. Moreover, the
study’s exclusive focus on Tanzania’s insurance market has limited the generalisability of its findings.
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As such, comparative analyses involving multiple countries or regional blocs could provide broader
insights into structural differences in profit persistence across diverse regulatory and economic
environments. Furthermore, this study’s focus on life and general insurance suggests that future research
should also examine microinsurance, a rapidly growing yet under-researched segment in Tanzania.
Investigating this area could yield valuable insights into the profitability dynamics of underserved
markets.
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