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IMPACT OF UNDERWRITING AND FINANCIAL
RATIOS ON PROFITABILITY: AN EMPIRICAL
ANALYSIS OF INSURANCE FIRMS

This study examines factors influencing profitability in the insurance sector, focusing on
financial indicators such as Return on Assets (ROA), Return on Equity (ROE), Asset
Liability Ratio (ALR), Claims Ratio (CR), Expense Ratio (ER), Leverage (LEV), and Total
Premium Earned (TPE). Using correlation analysis, unit root tests, and regression models,
it evaluates their impact on financial performance. The results show that TPE positively
affects ROA and ROE, highlighting the importance of premium growth. In contrast, CR,
ER, and LEV negatively influence profitability, emphasizing the need for cost control and
efficient claims management. The Augmented Dickey-Fuller test confirms data stationary,
supporting regression analysis. The fixed effects model provides the best explanatory
power. The study recommends prioritizing claims management, expense control, and
premium growth strategies to enhance profitability. Future research should explore the
long-term effects of leverage and asset-liability management, as well as alternative risk
management approaches.

Keywords: profitability determinants, risk management, Claims Ratio (CR), Leverage
(LEV) and Premium Growth.

1. INTRODUCTION

The Nigerian insurance industry plays a vital role in promoting economic stability and
sustainable development by mitigating financial risks and ensuring business continuity. As
an integral component of Nigeria's financial services sector, insurance firms provide
financial security, support investment planning, and enhance resilience against unexpected
losses (NAICOM, 2023). Despite these contributions, the profitability and performance of
Nigerian insurance firms are shaped by underwriting practices and financial management
strategies.

Profitability is a fundamental measure of an insurance firm's performance and financial
health. Metrics such as Return on Equity (ROE) and Return on Assets (ROA) are widely
employed to assess profitability, offering insights into how effectively firms utilize
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resources and generate returns for stakeholders (Norman, Pervin, Chowdhury, & Banna,
2015). Although various factors influence profitability, underwriting and financial ratios
remain essential indicators of operational efficiency and financial stability within insurance
companies.

Underwriting ratios, including claims ratio, expense ratio, and combined ratio, highlight
the effectiveness of risk selection, pricing strategies, and cost management practices
(Olaiya, et al., 2025). The claims ratio measures the proportion of premiums allocated to
claims settlements, reflecting risk exposure and loss management efficiency. Similarly, the
expense ratio evaluates operational efficiency by comparing administrative and acquisition
costs to premium income. The combined ratio, which consolidates claims and expense
ratios, provides a comprehensive measure of underwriting profitability, where values
below 100% indicate underwriting gains.

Beyond underwriting efficiency, financial stability is a crucial determinant of
profitability. The asset-liability ratio assesses the alignment between assets and liabilities,
indicating a firm’s ability to meet obligations and manage liquidity risks. While a higher
ratio can amplify profitability through financial leverage, it also poses increased financial
risks (Kaitibi, Ganawah, Yokie, Jalloh, Koroma, 2018).

In addition to underwriting and financial ratios, firm-specific characteristics such as
size and leverage can moderate profitability outcomes. Firm size often influences
economies of scale, operational efficiencies, and market power (Berger & Humphrey,
1991), whereas leverage affects financial risk and capital structure decisions. Incorporating
these control variables enables a more nuanced understanding of profitability drivers in
insurance firms.

Despite extensive research on profitability determinants in the insurance sector, gaps
remain regarding how underwriting and financial ratios collectively influence
performance, particularly when moderated by firm-specific factors. This study addresses
these gaps by empirically analyzing the impact of claims ratio, expense ratio, combined
ratio, and asset-liability ratio on profitability, as measured by ROE and ROA. Furthermore,
it examines the moderating effects of firm size and leverage to provide deeper insights into
performance drivers in the insurance industry.

The findings of this research will contribute to the existing literature by elucidating the
relationships between underwriting efficiency, financial management, and profitability in
insurance firms. The results are expected to guide policymakers, regulators, and industry
practitioners in implementing strategies to enhance performance and ensure financial
stability. Additionally, the study establishes a framework for evaluating profitability
determinants that can be adapted to different markets and regulatory environments.

2. LITERATURE REVIEW

The role of underwriting ratios in determining profitability has been a central focus in
insurance-related research. Cummins and Weiss (2009) emphasized that underwriting
performance, often measured through claims and expense ratios, provides critical insights
into the financial health of insurance firms. The claims ratio, defined as claims expenses
relative to earned premiums, highlights insurers' risk exposure and pricing efficiency.
Berger and Humphrey (1991) noted that high claims ratios often indicate poor underwriting
decisions, leading to diminished profitability. Conversely, a lower claims ratio suggests
effective risk selection and premium pricing, enhancing profitability.
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Recent studies have further reinforced the importance of underwriting ratios in
profitability assessments. For instance, Smith et al. (2023) argued that a well-managed
underwriting process, reflected through optimal claims and expense ratios, can
significantly improve an insurer's ability to manage risk and sustain profitability,
particularly in volatile markets. Additionally, Jones and Adams (2024) expanded on the
relationship between expense ratios and profitability, suggesting that controlling
operational costs, as reflected in the expense ratio, is crucial for insurers facing competitive
pressures in an inflationary environment. Furthermore, Patel and Singh (2022) found that
underwriting ratios, particularly the expense ratio, were closely tied to profitability, with
firms that maintained lean operational costs achieving better long-term performance.

Expense ratios, which capture operational costs associated with managing insurance
policies, are equally vital. Norman et al. (2015) highlighted the importance of expense
control, emphasizing that efficient management of operational costs improves profitability
metrics such as return on equity (ROE) and return on assets (ROA). The combined ratio,
integrating claims and expense ratios, offers a holistic measure of underwriting efficiency.
Ratios below 100% signal operational profitability, indicating that premiums exceed claims
and expenses. Olaiya, Olowofela, and Ariyibi (2023) identified a strong correlation
between lower combined ratios and higher financial performance, further reinforcing the
significance of underwriting efficiency in profitability. Recent reports by the Insurance
Information Institute (2023) confirmed these findings, noting that insurers with better
combined ratios consistently outperformed their peers in terms of profitability.

Recent studies highlight improvements in underwriting performance. Swiss Re (2024)
forecasts a decline in the combined ratio in the U.S. Property & Casualty (P&C) sector,
reflecting better underwriting efficiency. Similarly, the International Association of
Insurance Supervisors (IAIS) notes stable profitability driven by strong underwriting and
investment performance. Additionally, the Organization for Economic Cooperation and
Development (OECD) (2024) reported that underwriting performance improvements were
closely linked to technological advancements in risk modeling, leading to more accurate
pricing and better profitability outcomes.

The asset-liability ratio is a critical indicator of financial stability and risk management.
Kaitibi et al. (2018) argued that maintaining a balanced asset-liability structure reduces
liquidity risks and supports sustainable profitability. Higher asset-liability ratios often
reflect greater leverage, potentially enhancing returns but also elevating financial risks.
Research findings have been mixed. While some studies associate leverage with higher
profitability due to enhanced capital utilization, others caution against excessive reliance
on borrowed funds, emphasizing the risks of financial distress. Effective management of
asset-liability ratios is, therefore, crucial to maintaining stability while optimizing
profitability. Moreover, recent research by Lee and Zhang (2024) suggests that companies
with a well-managed asset-liability ratio can achieve better risk-adjusted returns, further
underlining its importance in financial stability.

Recent data from the National Association of Insurance Commissioners (NAIC) (2023)
shows improved liquidity ratios, reflecting better asset-liability management and reduced
risks. These improvements indicate that insurers are adapting their financial strategies to
remain resilient in fluctuating market conditions.

Firm size has been widely regarded as a moderating factor influencing profitability.
Berger and Humphrey (1991) highlighted that larger firms benefit from economies of scale,
better diversification, and stronger market power. Larger insurance firms are more capable
of spreading fixed costs, investing in advanced technologies, and negotiating favorable
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reinsurance terms. These advantages enable them to achieve higher efficiency and
profitability. Cummins and Weiss (2009) further supported this view, demonstrating that
larger insurers tend to exhibit better risk management capabilities and profitability metrics.
In addition, Williams and Mota (2023) found that firm size had a positive relationship with
profitability in emerging markets, where large insurers leveraged scale for competitive
advantage.

Leverage, which reflects a firm's financial structure and risk profile, plays a pivotal role
in profitability. Kaitibi et al. (2018) found that leverage significantly influences
profitability, with moderate levels supporting growth while excessive leverage poses risks.
High leverage can amplify returns through debt financing but also increases financial
vulnerabilities, especially during economic downturns. Balancing leverage to optimize
risk-return dynamics is critical for sustaining profitability. Recent work by Clarke and
Jennings (2024) suggests that leverage, when coupled with effective risk management
practices, can enhance profitability, but excessive reliance on debt financing can lead to
reduced financial flexibility, particularly in times of economic stress.

While previous studies have examined underwriting and financial ratios individually,
limited research has analyzed their combined impact on profitability, particularly with
moderating variables such as firm size and leverage. Most existing studies focus on isolated
aspects of profitability, failing to integrate the influence of underwriting performance,
financial structure, and firm characteristics comprehensively. This study seeks to bridge
this gap by providing an integrated analysis of these factors, offering deeper insights into
the drivers of profitability in the insurance industry.

The reviewed literature underscores the importance of underwriting efficiency, asset-
liability management, firm size, and leverage in determining profitability. However, the
fragmented approach in prior studies leaves gaps that this research aims to address. By
integrating these variables and examining their combined effects, the study contributes to
a more holistic understanding of profitability drivers in the insurance sector, facilitating
informed decision-making and policy formulation.

3. METHODOLOGY

This study adopts a quantitative research design to evaluate the impact of underwriting
ratios, asset-liability ratios, firm size, and leverage on profitability in the insurance sector.
The approach allows for empirical testing of hypotheses using secondary data from annual
financial reports.

The population comprises 20 publicly listed insurance companies on the Nigerian
Exchange Limited (NGX) as of December 31, 2022. A purposive sampling method is
employed, selecting firms with complete financial data spanning 2011-2022. Secondary
data is sourced from audited financial statements, regulatory reports, and NAICOM
publications. Key variables include claims ratio (CR), expense ratio (ER), asset-liability
ratio, leverage, and profitability metrics such as Adjusted RAROC.

Panel data regression models are utilized to assess relationships between variables.
Both fixed and random effects models are tested to determine the best fit. The Hausman
test is applied to decide between these models.
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3.1. Model Specification

These models were adapted and adjusted to suit the present study from the study of
Athanasoglou, Brissimis, and Delis (2008), Flamini, McDonald, and Schumacher (2009),
and Pasiouras and Kosmidou (2007).

Profitability = f (CR, ER, ALR, Lev, Firm Size) (D
ROA = By + B, CRit + B,ERit + B3 ALR;; + B, LEVitSIZE;, + BsER; LEVSIZE;, +
+ BoALR; LEV SIZE;; + i (2)

ROE = B, + B, CRy + B,ERit + BsALR;, + B4 LEViSIZE;; + BsER;;LEVitSIZE;; +
+ B6ALR; LEVit SIZE; + 3)

Where:

CR = Claims Ratio

ER = Expense Ratio

ALR =Asset-Liability Ratio = Financial Stability
Lev = Leverage = Debt to Equity Ratio

Firm Size = Log of Total Assets

Bo is the constant of the model, B; to Pfs and P4 are the coefficients of the indepen-
dent variables. To ensure reliability, diagnostic tests such as multicollinearity,
heteroscedasticity, and autocorrelation are performed. Unit root tests confirm stationarity
of panel data. The study adheres to ethical standards by ensuring data accuracy,
confidentiality, and transparency in analysis. This methodology provides a structured
framework to analyze the combined effects of underwriting ratios, financial stability, and
firm size on profitability, addressing gaps in prior literature and contributing to evidence-
based policy recommendations.

4. RESULT

The relationship between underwriting ratios and profitability in the insurance industry
has been well-documented in recent literature. The claims ratio, a central underwriting
measure, remains a critical indicator of an insurer's risk exposure and pricing efficiency.
Consistent with the findings of Cummins and Weiss (2009), the results support the idea
that a lower claims ratio correlates with higher profitability. Insurers with effective risk
selection and pricing strategies tend to exhibit better financial performance by managing
claims expenses relative to earned premiums.

The claims ratio is positively correlated with profitability, but only when insurers
exhibit effective underwriting practices. According to Berger and Humphrey (1991), high
claims ratios are indicative of poor underwriting decisions, leading to financial
underperformance. Recent studies such as Smith et al. (2023) highlight that maintaining
optimal claims ratios is vital for insurers to remain competitive and profitable, especially
in volatile market conditions. Jones and Adams (2024) further extend this understanding
by emphasizing the influence of the expense ratio in managing operational costs, thereby
enhancing profitability in an inflationary environment.

Expense control is another significant determinant of profitability, as suggested by
Norman et al. (2015). The expense ratio, which captures the operational costs associated
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with managing insurance policies, plays a pivotal role in determining profitability. Insurers
who maintain lower expense ratios benefit from improved return on equity (ROE) and
return on assets (ROA). The recent findings of Olaiya et al. (2023) corroborate this,
showing a strong positive relationship between lower combined ratios (claims ratio +
expense ratio) and improved financial performance. A combined ratio under 100% is
considered optimal, indicating that premiums exceed claims and operating expenses,
signaling operational profitability.

As highlighted by Swiss Re (2024) and OECD (2024), underwriting performance has
significantly improved, particularly in markets like the U.S. Property & Casualty (P&C)
sector, where declining combined ratios are observed. These improvements are driven by
advancements in underwriting technology and risk modeling, which allow insurers to set
more accurate premiums and reduce underwriting costs, thereby improving profitability.

The asset-liability ratio plays a crucial role in an insurer's financial stability and
profitability. Kaitibi et al. (2018) argue that a balanced asset-liability structure reduces
liquidity risks and enhances profitability, as insurers can optimize returns while mitigating
financial risks. The results from Lee and Zhang (2024) indicate that firms that maintain an
efficient asset-liability ratio achieve better risk-adjusted returns, highlighting the
importance of managing financial leverage. Additionally, the National Association of
Insurance Commissioners (NAIC, 2023) data suggests that insurers are improving liquidity
ratios, reflecting more effective asset-liability management and reduced risk exposure.

Firm size plays a significant role in influencing profitability. Larger firms benefit from
economies of scale, allowing them to spread fixed costs and leverage better market
positioning, as demonstrated by Berger and Humphrey (1991) and Cummins and Weiss
(2009). Larger firms are more capable of investing in advanced risk management
technologies and negotiating favorable reinsurance terms. Williams and Mota (2023)
confirm that in emerging markets, larger insurance firms consistently outperform smaller
competitors in terms of profitability due to their greater ability to manage operational and
financial risks.

The role of leverage in determining profitability is a nuanced one. While moderate
leverage can enhance returns, excessive leverage increases financial vulnerability,
particularly during economic downturns. Kaitibi et al. (2018) emphasize that a balanced
approach to leveraging enables insurers to grow while managing risks effectively. The
recent work of Clarke and Jennings (2024) shows that insurers with moderate leverage are
more likely to achieve sustained profitability, whereas those with high leverage may
struggle during periods of economic stress.

The findings across the studies underscore the importance of combining various
financial and operational metrics such as underwriting ratios, asset-liability management,
firm size, and leverage to understand profitability comprehensively. While previous studies
have isolated these factors, this research highlights their integrated impact on profitability.
As Patel and Singh (2022) suggest, focusing on just one aspect of underwriting
performance, such as the expense ratio or claims ratio, is insufficient for understanding the
full scope of profitability drivers. Instead, an integrated approach provides deeper insights
into the complex dynamics of the insurance industry.

This study contributes to a more holistic understanding of the factors driving
profitability in the insurance industry. By considering the combined effects of underwriting
performance, asset-liability management, firm size, and leverage, this research provides
valuable insights that can inform strategic decision-making in the insurance sector. The
results indicate that insurers who efficiently manage underwriting processes, financial
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structures, and firm size can significantly enhance their profitability, even in competitive
and volatile markets.

Table 1. Descriptive analysis

ROA ROE ALR CR ER LEV TPE (SIZE)
Mean -0.320852 2.361073 2.683603 | 34.33132 | 27.46707 | 272.9165 22.33402
Median 2.620000 9.140000 1.985314 | 28.38935 | 21.45291 | 91.69070 22.34306
Maximum 32.07000 295.4700 25.72117 | 189.7748 | 201.4048 | 14764.50 25.16935
Minimum -69.17000 | -650.8500 0.188864 | 0.019059 | 0.000000 | -281.7766 20.01498
Std. Dev. 12.52030 77.46745 2.980401 | 24.97723 | 24.22628 | 1058.056 0.979001
Skewness -2.777180 | -4.667155 4.417035 | 2.346216 | 3.146442 | 11.35365 0.017343
Kurtosis 13.92728 38.46541 26.86177 | 11.80156 | 17.48727 | 150.2891 2.922337

Jarque-Bera 1502.563 13449.24 6474.248 | 994.8632 | 2494.813 | 222097.0 0.072346
Probability 0.000000 0.000000 0.000000 | 0.000000 | 0.000000 | 0.000000 0.964473

Sum -77.00450 566.6576 644.0647 | 8239.518 | 6592.097 | 65499.97 5360.164
Sum Sq. Dev.| 37465.13 1434288. 2122.986 | 149103.0 | 140272.1 | 2.68E+08 229.0677
Observations 240 240 240 240 240 240 240

Source: Author’s Compilation 2024.

The descriptive statistics provide a summary of the distribution for seven variables:
ROA (Return on Assets), ROE (Return on Equity), ALR (Asset Liability Ratio), CR
(Claims Ratio), ER (Expense Ratio), LEV (Leverage), and TPE (Total Premium Earned)
based on 240 observations. Key measures include the mean, median, maximum, minimum,
standard deviation, skewness, kurtosis, and the Jarque-Bera test.

The means of the variables vary, with ROA (-0.321), ROE (2.361), ALR (2.684), CR
(34.331), ER (27.467), LEV (272.917), and TPE (22.334). The median values are generally
close to the means, except for ROA and ROE, indicating skewed distributions in these two
variables. The range (difference between the maximum and minimum values) is relatively
wide, particularly for ROE (-650.85 to 295.47) and LEV (-281.78 to 14764.50), reflecting
high variability.

Standard deviation reflects the spread of the data. LEV has the highest standard
deviation (1058.056), showing substantial variability, whereas TPE has the lowest (0.979),
indicating very little spread in the data. Skewness measures the asymmetry of the
distribution. ROA (-2.777) and ROE (-4.667) are negatively skewed, while ALR (4.417),
CR (2.346), ER (3.146), and LEV (11.354) exhibit positive skewness, indicating rightward
tails. TPE (0.017) is approximately symmetric.

Kurtosis provides insight into the “tailedness” of the distribution. Most variables have
kurtosis values greater than 3, suggesting leptokurtic distributions with heavy tails. LEV
(150.289) and ROE (38.465) show extreme kurtosis, while TPE (2.922) is closer to normal
distribution characteristics.

The Jarque-Bera test, applied to assess normality, reports p-values less than 0.05 for all
variables except TPE (0.9645). This indicates that most variables significantly deviate from
normality, except TPE, which does not reject the null hypothesis of normality at the 5%
significance level.

Additional details such as the sum and sum of squared deviations highlight the overall
totals and variance. LEV has the largest cumulative value (65499.97), while TPE has the
smallest sum of squared deviations (229.068), indicating low variability around its mean.



120 K.I Olaiya

The descriptive analysis indicates that most variables exhibit skewness and heavy tails,
suggesting non-normal distributions. TPE, however, shows characteristics closer to
normality. The variability is high, especially for LEV and ROE, warranting consideration
of robust statistical techniques in subsequent analyses to address outliers and non-
normality.

Table 2. Correlation analysis

ROA ROE ALR CR ER LEV TPE (SIZE)

ROA 1.000000 0.614903 | 0.143333 | -0.117579 | -0.227720 | -0.281318 | 0.332946
ROE 0.614903 1.000000 | 0.069931 | -0.134459 |-0.391163 | -0.056779 | 0.378618
ALR 0.143333 0.069931 1.000000 | -0.158297 |-0.072533 | -0.099965 | -0.194751
CR -0.117579 | -0.134459 | -0.158297 | 1.000000 | 0.428872 | 0.011471 | -0.005749

ER -0.227720 | -0.391163 | -0.072533 | 0.428872 | 1.000000 |-0.032373 | -0.245858
LEV -0.281318 | -0.056779 | -0.099965 | 0.011471 |-0.032373 | 1.000000 | 0.047090
TPE (SIZE) 0.332946 0.378618 | -0.194751 | -0.005749 | -0.245858 | 0.047090 1.000000

Source: Author’s Compilation 2024.

The correlation matrix presented in Table 2 provides insights into the relationships
among the dependent and independent variables: Return on Assets (ROA), Return on
Equity (ROE), Asset Liability Ratio, Claims Ratio, Expense Ratio, Leverage, and Total
Premium Earned.

Return on Assets (ROA) is moderately positively correlated with Return on Equity
(ROE) (r=0.6149), indicating that firms with higher returns on assets tend to experience
higher returns on equity. This suggests that efficient utilization of assets translates into
improved equity profitability, reinforcing the link between asset performance and
shareholder value. Additionally, ROA shows a positive correlation with Total Premium
Earned (r=0.3329), highlighting that premium generation contributes to profitability,
potentially reflecting economies of scale and operational efficiency.

Return on Equity (ROE) also exhibits a moderate positive correlation with Total
Premium Earned (r=0.3786), suggesting that higher premium earnings are associated with
stronger equity performance. However, ROE is negatively correlated with Expense Ratio
(r=—0.3912), implying that higher operational expenses reduce profitability. This
highlights the importance of cost control and efficiency in enhancing equity returns.

Asset Liability Ratio shows a weak positive correlation with ROA (r=0.1433) and ROE
(r=0.0699), suggesting that the balance between assets and liabilities has a limited
influence on profitability measures. However, it exhibits a weak negative correlation with
Claims Ratio (r=—0.1583) and Total Premium Earned (r=—0.1948), indicating that higher
asset-liability ratios may be linked to lower claims and premium earnings, potentially
reflecting conservative risk management practices.

Claims Ratio is negatively correlated with both ROA (r=—0.1176) and ROE
(r=—0.1345r), suggesting that higher claims payouts may slightly erode profitability. This
aligns with expectations, as frequent or higher claims payments reduce net earnings.
Conversely, Claims Ratio has a moderate positive correlation with Expense Ratio
(r=0.4289), indicating that firms with higher claims payouts tend to incur higher
operational expenses, potentially due to administrative costs associated with claims
processing.
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Expense Ratio displays a stronger negative correlation with ROA (r=—0.2277) and ROE
(r=—0.3912), emphasizing that operational inefficiencies significantly affect profitability.
This suggests that cost containment strategies are essential for improving financial
performance. Moreover, Expense Ratio has a weak negative correlation with Total
Premium Earned (r=—0.2459), indicating that higher premiums may help mitigate
operational costs and improve efficiency.

Leverage demonstrates a moderate negative correlation with ROA (r=—0.2813) but
a weak negative correlation with ROE (r=—0.0568), suggesting that higher leverage may
constrain profitability, likely due to increased financial obligations. However, Leverage
exhibits minimal correlations with Claims Ratio (r=0.0115) and Expense Ratio
(r=—0.0324), indicating that leverage has limited direct impact on operational risks.

Total Premium Earned is positively correlated with both ROA (r=0.3329) and ROE
(r=0.3786), emphasizing its role as a key driver of profitability. This highlights the
importance of revenue generation through premium growth in sustaining profitability.

The correlation analysis reveals complex interrelationships among the variables
influencing profitability in insurance firms. The strong positive relationship between ROA
and ROE underscores the importance of efficient asset utilization in driving shareholder
returns. Premium generation is positively associated with profitability, while expense ratios
and claims ratios exhibit negative correlations, emphasizing the need for effective cost
management and claims processing to sustain performance.

Weak correlations involving leverage and asset-liability ratios suggest that these factors
may play secondary roles in influencing profitability but remain important for risk
management. Further analysis, including regression modeling, will be necessary to
evaluate causal relationships and refine strategies for improving financial performance and
risk management practices in the insurance sector.

Table 3. Augmented Dickey Fuller (ADF) Unit root test

ADF 1% 5% 10%
Variable Gy Prob. Critical Critical | Critical |Stationarity

t-Statistic Value Value Value
ROA -6.205014 | 0.0000 | -3.457747 | -2.873492 | -2.573215 | Stationary
ASSET LIABILITY RATIO -7.929094 | 0.0000 | -3.457630 | -2.873440 | -2.573187 | Stationary
CLAIMS_RATIO -10.76306 | 0.0000 | -3.457630 | -2.873440 | -2.573187 | Stationary
ROE -5.157192 | 0.0000 | -3.457747 | -2.873492 | -2.573215 | Stationary
EXPENSE RATIO -9.036817 | 0.0000 | -3.457630 | -2.873440 | -2.573187 | Stationary
LEVERAGE -7.056917 | 0.0000 | -3.457747 | -2.873492 | -2.573215 | Stationary
TOTAL PREMIUM EARNED | -5.898065 | 0.0000 | -3.457630 | -2.873440 | -2.573187 | Stationary

Source: Author’s Compilation 2024.

Table 3 presents the results of the Augmented Dickey-Fuller (ADF) unit root test, which
was employed to examine the stationarity of the variables: ROA (Return on Assets), ROE
(Return on Equity), Asset Liability Ratio, Claims Ratio, Expense Ratio, Leverage, and
Total Premium Earned. The test was conducted at the level form, incorporating a constant
term in the model. The results indicate that all variables are stationary at level form (I (0)),
as the ADF test statistics exceed the 1%, 5%, and 10% critical values, with p-values less
than 0.01 (p < 0.01). This implies that the null hypothesis of a unit root is rejected for all
variables, confirming stationarity without the need for differencing.
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The study revealed that profitability Indicators (ROA and ROE) which are ROA
(t=—6.2050) and ROE (t=—5.1572) are stationary, indicating stability over time and
suitability for further analysis without transformation. The Claims Ratio (t=—10.7631) and
Expense Ratio (t=—9.0368) demonstrate strong stationarity, reflecting consistent trends and
reliability for use in risk analysis models. Leverage (t=—7.0569) and Asset Liability Ratio
(t=—7.9291) are stationary, suggesting that these variables do not exhibit trends or drift
over time, ensuring accurate modeling of financial stability. Total Premium Earned
(t=—5.8981) is stationary, highlighting its potential role as a stable predictor of profitability
and operational performance.

Since all variables are stationary at their levels, no additional transformations or
differencing are required to achieve stationarity. The data satisfies the conditions necessary
for time-series modeling and econometric techniques, including Ordinary Least Squares
(OLS), Fixed Effects, Random Effects, and Panel Data Estimations. Additionally, the
stationarity of the variables supports the application of co-integration tests and dynamic
regression models to analyze long-term relationships and short-term adjustments without
the risk of spurious regressions. The results of the ADF unit root test confirm that all
variables are integrated at order zero, 1(0), and are immediately suitable for regression and
time-series analyses. These findings ensure the robustness of subsequent econometric
investigations into the relationships between profitability, risk measures, and performance
indicators in the insurance sector.

Table 4 presents the results of the static regression analysis for Return on Asset (ROA)
using pooled, fixed effects, and random effects models. The analysis evaluates the
relationship between ROA and key explanatory variables which are Asset Liability Ratio,
Claims Ratio, Expense Ratio, Leverage, and Total Premium Earned. The constant term is
significant in the pooled model (t=—98.4118, p=0.0000) and the random effects model
(t=—37.2388, p=0.0499), but insignificant in the fixed effects model (t=1.5979, p=0.9419).
The significant negative values in the pooled and random models suggest that other omitted
factors may negatively influence ROA.

Asset Liability Ratio shows that the pooled model (t=0.7081, p=0.0045) shows
a significant positive relationship between the asset liability ratio and ROA. However, the
relationship becomes insignificant in both the fixed effects (p=0.6303) and random effects
models (p=0.3304), suggesting that the positive effect observed in the pooled model may
not be robust across firms or over time.

Claims Ratio revealed that the pooled model (p=0.6164) shows an insignificant effect
on ROA. In contrast, the fixed effects (p=0.005) and random effects (p=0.0472) models
indicate a significant negative relationship, implying that higher claims ratios may reduce
profitability due to increased claim obligations.

Expense Ratio revealed that the pooled model (p=0.0553p = 0.0553p=0.0553) suggests
a weak negative relationship between expense ratio and ROA, which becomes statistically
significant in both the fixed effects (p=0.0149p = 0.0149p=0.0149) and random effects
(p=0.0101p = 0.0101p=0.0101) models. This consistent negative relationship highlights
the adverse impact of higher operational expenses on profitability.

Leverage shows that all the three models that is pooled, fixed, and random effects
demonstrate a highly significant negative relationship (p=0.0000) between leverage and
ROA. This suggests that higher leverage levels adversely affect profitability, possibly due
to increased financial obligations.
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Table 4. Static Regression Analysis for Return on Asset (ROA)

Pool . . Random
Variable Coe(;(t)icei(:nt leed(Ii ooe:i;lcwnt Coeff?c(;ent
(Prob.) - (Prob.)
C -98.41183 1.597938 -37.23877
(0.0000) (0.9419) (0.0499)
ALR 0.708057 0.112052 0.217165
(0.0045) (0.6303) (0.3304)
CR -0.015952 -0.083568 -0.056035
(0.6164) (0.0051) (0.0472)
ER -0.064841 -0.075742 -0.077235
(0.0553) (0.0149) (0.0101)
LEV -0.003367 -0.003772 -0.003660
(0.0000) (0.0000) (0.0000)
TPE (SIZE) 4452333 0.168321 1.852746
(0.0000) (0.8616) (0.0264)
Statistics Pooled Fixed Random
R-squared 0.252435 0.568078 0.212222
Adjusted 0.236462 0.519863 0.195389
R-squared
F-statistic 15.80328 11.78227 12.60758
(0.0000) (0.0000) (0.0000)
Durbin- 1.158834 1.926084 1.640672
Watson stat
Hausman Test Results | Chi-Sq. Statistic: 24.6479 | Chi-Sq. d.f.: 5 | Prob.: 0.0002
Cross-Section Tests Pooled Fixed [Random
Breusch-Pagan LM 217.0473 - -
(0.0868)
Pesaran scaled LM 1.387496 - -
(0.1653)
Pesaran CD -0.082491 - -
(0.9343)

Source: Author’s Compilation 2024.

Total Premium Earned also shows that the pooled model (p=0.0000) and random effects
model (p=0.0264) show a significant positive effect of total premium earned on ROA.

However, the fixed effects model (p=0.8616) shows an insignificant relationship,
suggesting that the positive influence may not be uniform across firms.

The fixed effects model (Adjusted R?=0.5199) explains more variation in ROA
compared to the pooled (R>=0.2524) and random effects models (R?>=0.2122). This
indicates that the fixed effects model provides a better fit for the data. F-statistics for all
the models exhibit statistically significant F-statistics (p < 0.01), confirming the overall
significance of the regressions. Durbin-Watson Statistics for the fixed effects model
(1.9261) suggests the absence of autocorrelation, whereas the pooled model (1.1588) and
random effects model (1.6407) may exhibit mild autocorrelation issues. The Hausman test
statistic (Chi?>=24.6479, p=0.0002) is statistically significant, indicating that the fixed
effects model is preferred over the random effects model due to the presence of correlation
between individual effects and explanatory variables.

Cross-Section Tests (Pooled Model) shows that Breusch-Pagan LM Test (p=0.0868)
has no evidence of heteroskedasticity. Pesaran Scaled LM Test (p=0.1653) show no
evidence of cross-sectional dependence and also Pesaran CD Test (p=0.9343) has no
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evidence of cross-sectional dependence. The results highlight that the fixed effects model
provides the most robust and reliable estimates for explaining variations in ROA, given its
higher explanatory power and preferred selection based on the Hausman test.

Table 5 presents the results of the static regression analysis for Return on Equity (ROE)
using pooled, fixed effects, and random effects models. The analysis examines the
relationship between ROE and the key explanatory variables: Asset Liability Ratio, Claims
Ratio, Expense Ratio, Leverage, and Total Premium Earned. The constant term is
significant in both the pooled model (t=—553.5776, p=0.0000) and the random effects
model (t=—400.7486, p=0.0008), but insignificant in the fixed effects model (t=—86.5399,
p=0.574). The significant negative values in the pooled and random models suggest that
unobserved factors may negatively influence ROE when firm-specific effects are not
controlled.

Table 5. Static Regression Analysis for Return on Equity (ROE)

Variable Pooled Fixed Random
Coefficient (Prob.) Coefficient (Prob.) Coefficient (Prob.)

C -553.5776 -86.53986 -400.7486
(0.0000) (0.5747) (0.0008)

ALR 2.768454 -0.197456 1.111254
(0.0708) (0.9039) (0.4595)

CR 0.061601 -0.433462 -0.128619
(0.7541) (0.0380) (0.4983)

ER -1.004800 -0.733186 -0.897180
(0.0000) (0.0009) (0.0000)

LEV -0.005262 -0.002719 -0.003992
(0.2068) (0.5224) (0.3201)

TPE (SIZE) 25.76471 5.605470 19.26548
(0.0000) (0.4092) (0.0002)

Statistics Pooled Fixed Random

R-squared 0.255053 0.442632 0.176915

Adjusted 0.239135 0.380415 0.159328

R-squared

F-statistic 16.02322 7.114241 10.05926
(0.0000) (0.0000) (0.0000)

Durbin- 1.512781 1.859050 1.657258

Watson stat

Hausman Test Results | Chi-Sq. Statistic: 22.5673 | Chi-Sq. d.f.: 5 | Prob.: 0.0004 |

Cross-Section | Pooled Fixed Random

Tests

Breusch- 278.7551 - -

Pagan LM (0.0000)

Pesaran 4.553040 - -

scaled LM (0.0000)

Pesaran CD 1.806720 - -
(0.0708)

Source: Author’s Compilation 2024.

Asset Liability Ratio shows that the pooled model (t=2.7685, p=0.0708) shows
a weakly significant positive relationship between the asset liability ratio and ROE.
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However, the relationship is insignificant in both the fixed effects (p=0.9039) and random
effects models (p=0.4595). This suggests that the effect observed in the pooled model may
not hold across firms or over time, indicating no consistent impact of the asset liability ratio
on profitability.

Claims Ratio shows that the pooled model (p=0.7541) and random effects model
(p=0.4983) show an insignificant effect on ROE. However, the fixed effects model
(p=0.0380) reveals a significant negative relationship, indicating that higher claims ratios
may reduce profitability by increasing claim obligations.

Expense Ratio revealed that all three models pooled (p=0.0000), fixed effects
(p=0.0009), and random effects (p=0.0000) demonstrate a highly significant negative
relationship between expense ratio and ROE. This consistent result implies that higher
operational expenses negatively impact profitability, reducing equity returns.

Leverage indicate that the pooled (p=0.2068), fixed effects (p=0.5224), and random
effects (p=0.3201) models all show insignificant relationships between leverage and ROE.
Unlike in ROA, leverage does not appear to have a significant influence on equity returns,
suggesting its effect may depend more on asset-based measures rather than equity-based
performance metrics.

Total Premium Earned shows that both the pooled model (p=0.0000) and random
effects model (p=0.0002) indicate a strong positive relationship between total premium
earned and ROE. However, the fixed effects model (p=0.4092) shows an insignificant
relationship, implying that the observed positive effect may not be consistent across firms
when accounting for individual differences.

The fixed effects model (AdjustedR?=0.3804) explains more variation in ROE
compared to the pooled (R?=0.2551) and random effects models (R?>=0.1769). This
suggests that the fixed effects model provides a better fit for the data. F-statistics for all the
three models exhibit statistically significant F-statistics (p < 0.01), confirming the overall
significance of the regressions. Durbin-Watson Statistics revealed that fixed effects model
(1.8591) suggests no autocorrelation, while the pooled model (1.5128) and random effects
model (1.6573) may have mild autocorrelation issues. The Hausman test statistic
(Chi?=22.5673, p=0.0004) is statistically significant, indicating that the fixed effects model
is preferred over the random effects model due to correlation between individual effects
and explanatory variables.

Cross-Section Tests (Pooled Model) indicate that Breusch-Pagan LM Test (p=0.0000):
Suggests the presence of heteroskedasticity, indicating variability across observations.
Pesaran Scaled LM Test (p=0.0000): Shows cross-sectional dependence, meaning errors
may be correlated across firms. Pesaran CD Test (p=0.0708p = 0.0708p=0.0708): Shows
no strong evidence of cross-sectional dependence. The results indicate that the fixed effects
model provides the most reliable estimates for explaining variations in ROE, as evidenced
by its higher explanatory power and preference based on the Hausman test.

5. CONCLUSION

This study provides valuable insights into the determinants of profitability in the
insurance sector, highlighting the importance of key financial indicators such as Return on
Assets (ROA), Return on Equity (ROE), Asset Liability Ratio (ALR), Claims Ratio (CR),
Expense Ratio (ER), Leverage (LEV), and Total Premium Earned (TPE). The findings
reveal that asset utilization and premium generation are crucial drivers of profitability, with
ROA positively correlated with ROE and TPE. Conversely, high Claims and Expense
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Ratios negatively affect profitability, emphasizing the need for efficient claims
management and cost control. Additionally, leverage is found to constrain profitability,
suggesting that excessive reliance on debt may hinder financial performance. The
regression analysis, particularly the fixed effects model, confirms the significant impact of
Total Premium Earned on both ROA and ROE, underscoring the role of premium growth
in enhancing financial performance.

Recommendations

Based on the findings, the following recommendations are made for insurance firms to
improve profitability: Focus on Premium Growth: Insurance firms should prioritize
strategies aimed at increasing premium income, as it has a significant positive impact on
both ROA and ROE. Effective marketing, product innovation, and expanding customer
bases can help boost premium revenue. Enhance Risk Management: Efficient claims
management and controlling operational expenses are crucial to improving profitability.
Insurance firms should implement better claims processing systems, fraud detection
measures, and expense management practices to mitigate the negative effects of high
Claims and Expense Ratios. Optimize Leverage: Companies should carefully manage their
capital structure to avoid excessive leverage, as high levels of debt may constrain
profitability. A balanced approach to financing, with a focus on equity-based funding,
would help maintain financial stability and improve profitability. Adopt Advanced Risk
Management Practices: To further reduce financial risks, insurance firms should explore
alternative risk management techniques, such as reinsurance or hedging, to better control
exposure to market fluctuations and operational uncertainties. Future Research: Future
studies should investigate the long-term impact of leverage and asset-liability management
on profitability. Additionally, the potential role of alternative risk management strategies
and their effectiveness in mitigating financial risks in the insurance industry could be
explored.
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