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Abstract
Due to increasing liberalization and globalization in the financial 
markets, the effect of firm characteristics on solvency has recently 
become a significant issue in the financial industry especially 
in the life insurance industry. The present study is an attempt 
in this direction and aims to determine the impact of corporate 
characteristics on solvency of Indian life insurance companies. 
The data adopted in this study are annual data of Indian life 
insurance companies from 2001-02 to 2012-2013 and includes 
the life insurance companies which were registered on or before 
2002 (except LIC). The collected data is analyzed with the help of 
alternative research methodologies, which include both static and 
dynamic panel regression to give more concrete result. The result 
of static panel data provided that solvency is 19.38% dependent on 
independent variables (TANG, LQ, GO, PROF, FS, AG). Overall 
the results shown the positive relationship of LQ, GO, PROF and 
AG with SOL, whereas TANG and FS are negatively associated 
with SOL. Whereas GMM methodology, provided that SOL is 
16.04% dependents on independent variables (TANG, LQ, GO, 
PROF, FS, and AG). As per GMM model TANG, LQ, and GO 
are negatively associated with SOL, whereas PROF, FS, and AG 
are positively associated with SOL. 
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I. Introduction
Life insurance companies with its two main diverse functions play 
a vital role in the development of an economy and to a large extent 
the achievement of both these functions is dependents upon the 
solvency of the life insurance companies. Beside this, Solvency 
margin is one of the leading indicators of financial soundness of 
firms as the firms with higher solvency margin are deemed to be 
more financially sound than that of other. A financially sound 
insurance firm can meet its obligations towards its customers 
and society in a better way and in-turn able to retain and attract 
more customers. Alternatively, the insurers’ performance can be 
improved through the higher solvency margin, as the better risks 
in terms of large number of customers are attracted to the more 
solvent insurers, and these insurers are better able to get higher 
premium revenues. Therefore, a higher solvency margin may 
result in excellent realization of goals by the insurers. On the 
other hand, uncertainly is one of the fundamental characteristics 
of insurance business, as it involves uncertainty regarding timing 
of occurrence of claim as well as cost of claim. In such a business 
of uncertainty, the solvency margin acts as cushion to protect 
the interest of policyholder as well as to ensure the survival of 
insurance business.  Beside this, a life insurance contract has a 
strong fiduciary element as a policy holder parts with his money 
in exchange for a promise of future payment on maturity or to 
dependents in case of death. The fulfillment of obligation on 
the part of life insurance companies requires solvent position. 
Therefore, solvency of the insurers is the main cause of concern 
for the regulator.  

A solvent insurance company is one which possesses sufficient 
assets to meet all liabilities. In practice due to the fundamental 
characteristics of presence of uncertainty in the insurance 
contract it may be difficult to determine the exact value of the 
liabilities, or whether the assets would be sufficient to meet all 
those liabilities. Therefore, a considerable degree of estimation 
is required for liabilities and assets, which itself are causes of 
concern as the estimation may or may not be true. In strict sense, 
this concern led the supervisory and regulatory authorities to 
require insurance companies to maintain a solvency margin, by 
which assets must exceed liabilities at every point of time. This 
strict imposition of statutory solvency requirement is to protect 
the interest of policyholders. The insurance companies also try to 
meet compulsory requirement as essential part of their business 
because they want to avoid insolvency. Accordingly, a sound 
financial management policy is followed by insurance companies 
which aim to maintain adequacy of solvency margin at every point 
of time. However, for various reasons, the financial state of an 
insurer may deteriorate rapidly and in such a situation the statutory 
solvency margin gives early word of warning for corrective action, 
to avoid the painful situation of insolvency and ultimately shut 
down of business.  Hence, it provides a mechanism for initiating 
discussions with a company over the need for additional capital, 
changes in underwriting practice, changes in riders etc. so as to 
enable the company to take corrective action The solvency margin 
must be sizeable enough to enable action to be taken in good time 
if the company is unable or unwilling to take corrective action 
itself. One possibility may be for the portfolio of business to be 
transferred to another company. In the majority of cases in the 
U.K. the ailing company will simply have its authorization to write 
new business withdrawn. By the time a company is closed to new 
business, much of the solvency margin may have disappeared, and 
the remaining assets ought to be sufficient to allow the liabilities 
to be run off. The uncertainties inherent in the run-off suggest 
the need for significant margins in the valuation of liabilities, 
and possibly assets, regardless of the existence of an additional 
solvency margin. (Daykin et. al., 1984) [1]

II. Review of Literature 
The studies which are directly and indirectly related with the 
objective of present study are reviewed as under: Belth (1967) 
[2] provided that the techniques currently being used in the 
determination of the solvency position of life insurance companies 
should be re-examined thoroughly, because the present system, 
which was developed in an environment markedly different from 
that of today, may not be performing in the best possible manner 
for the public and for the life insurance business. Zelten (1972) [3] 
revealed that the present examination system is deficient in every 
aspect. Many of the problems plaguing the present examination 
process can be alleviated by substituting annual independent audits 
for mandatory, full-scale, routine examinations of every insurer. 
Since the substitution cannot be complete, however, the states 
must retain authority to conduct examinations whenever they feel 
such action is in the best interest of policyholders. Pinches and 
Trieschmann (1974) [4] examined the efficiency of alternative 
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models for solvency surveillance of property-liability insurance 
firms employing financial ratios. The two models investigated are: 
(1) financial ratios individually or in groups on a univariate basis; 
and (2) a set of financial ratios in a multivariate context based on 
a multiple discriminant model. Through the use of statistical tests, 
it is shown that the multiple discriminant model does a better job 
of identifying firms with a high probability of distress than the 
univariate models. Butsic (1994) [5] examined that the regulators 
have recently adopted a risk-based capital formula for property-
liability insurers and the analysis considers the stochastic nature 
of insurance risk, using market valuation to remove measurement 
bias, and finds that a proper time horizon is the period between 
risk-based capital evaluations. Hooker et al (1996) [6] looked 
at the problems of assessing, for solvency purposes, the capital 
requirements of a non-life insurer in the context of the United 
Kingdom. It considers how these capital requirements might vary 
according to the different risks to which an insurer is subject and 
how this Risk-Based Capital (RBC) might be measured in practice, 
using as a case study the RBC formula recently introduced in the 
United States of America. Cummins et al (1999) [7] analyzed 
the accuracy of the principal models used by the U.S. insurance 
regulators to predict insolvencies in the property-liability 
insurance industry and compares these models with a relatively 
new solvency testing approach - cash flow simulation. Logistic 
regression analysis is used to test the models for a large sample 
of solvent and insolvent property-liability insurers, using data 
from the years 1990 through 1992 to predict insolvencies over 
three-year prediction horizons. The study found that the FAST 
system dominates RBC as a static method for predicting insurer 
insolvencies. Baranoff et al. (1999) [8] has contributed one principal 
idea to the methodology of solvency studies for the life insurance 
industry. The idea is grouping, which is applied in two different 
ways. First, companies are grouped into industry segments by 
insurer specialization or by size. Second, predictor variables are 
grouped into thematically related motifs. The primary benefits 
of grouping are improved solvency prediction and improved 
interpretation of predictors. Improved prediction results from 
industry segmentation improved interpretation from predictor 
motifs. The models are developed by the technique of cascaded 
logistic regression, which forecasts solvency status on the basis 
of motifs, rather than of individual variables. A key finding is that 
the segments differ in their significant motifs in anticipated ways. 
For example, investment motifs are important for solvency in the 
Life and Annuities segments, but not in the Health segment. A 
similar pattern characterizes the difference between large and small 
insurers. The study covers the 1990 through 1992 time period, 
when there were a historically high number of troubled companies. 
Adams and Buckle (2003) [9] examined the determinants of 
corporate (i.e. underwriting and investment related) financial 
performance in the Bermuda insurance market. Using panel data 
for 1993–1997, it was found that, as expected, highly leveraged, 
lowly liquid companies and reinsurers have better operational 
performance than lowly leveraged, highly liquid companies and 
direct insurers. Contrary to what was hypothesized, performance 
was positively related to underwriting risk. However, the size of 
companies and the scope of their activities were not found to be 
important explanatory factors. Chen and Wong (2004) [10] focused 
on the solvency of general (property-liability) and life insurance 
companies in Asia and provided that the factors that significantly 
affect general insurers’ financial health in Asian economies are 
firm size, investment performance, liquidity ratios, combined ratio, 
and operating margin. Second, the factors that significantly affect 

life insurers’ financial health are firm size, change in asset mix, 
investment performance, and change in product mix. Ibiwoye et 
al (2012) [11] highlighted that in addition to its primary role of 
providing financial protection for other industries the insurance 
industry also serves as a medium for fund mobilization. In spite of 
the harsh economic environment in Nigeria, the insurance industry 
has been crucial to the consummation of business plans and wealth 
creation. However, the continued downturn experienced by many 
countries, in the last decade, seems to have impacted negatively 
on the financial health of the industry, thereby rendering many 
insurance companies inherently distressed. The study constructed 
an insolvency prediction model based on artificial neural network 
approach which could be used to evaluate the financial capability 
of insurance companies. Schmeiser et al (2012) [12] studied the 
risk of mis-specifying solvency models for insurance companies 
and also examined the sensitivity of different risk measures with 
respect to model misspecification. The results from the Monte 
Carlo simulation provided that the changes in the specification 
of a solvency model have a much greater impact on shortfall 
probabilities and expected policyholder deficits than they have on 
capital requirements. The simulation results also suggested that 
mandatory interim reports on the solvency and financial situation 
of an insurance company are a powerful tool in order to reduce 
the model uncertainty faced by the regulator. 

III. Model, Methodology and Hypothesis
In this section, the research methodology is set up to examine 
different corporate characteristic that affect company’s solvency. 
The following model is employed:
SOL=∫

Where, Solvency (SOL) is measured by the ratio of available 
solvency margin to required solvency margin; Tangibility (TANG) 
is measured by ratio of fixed assets to total assets; Liquidity (LQ) 
is measured by ratio of current assets to total liabilities; Growth 
(GO) is measured by the percentage change in total assets of the 
life insurance companies under consideration; Firm Size (FS) is 
measured by Ln(total assets); Profitability (PROF) is measured 
by net income to total assets and Firm age (AGE).

A. Methodology 
The methodology adopted in the present study includes Fixed 
Effects Model versus Random Effects Model.
Panel data is nothing more than that of combination of time-
series and cross-section observations. Although by combining 
such observations we increase the sample size and it poses several 
estimation challenges yet the panel data technique provides robust 
parameter of estimates than time series and/or cross-sectional data. 
At the same time panel data, is an extension of pooled data which 
allows studies to provide accurate results where problems would 
have been created when certain variables were omitted, such as 
time and individual specific variables (Gujarati, 2003) [13]. 
(Hsiao, 1986) [14] and (Baltagi, 2005) [15] highlighted significant 
advantages of using panel data over cross-sectional and time-
series data which includes: controlling of individual heterogeneity; 
large number of data points which ensures less collinearity 
among variables and provide more degree of freedom and more 
efficiency; it is better able to study the dynamic of adjustment; 
longitudinal data allow to indentify and measure the effects that 
are not detectable in cross-section and time-series data; and it is 
able to test the more complicated behavioral model. 
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Upon these findings, the study has tested the data again based on 
the panel data analysis technique using both the fixed and random 
effects to find the most appropriate empirical model. 
Among static panel data models, fixed effect and random effect 
models are the most commonly used. The fixed effect model allows 
control for unobserved heterogeneity which describes individual 
specific effects not capturing by observed variables. The term 
“fixed effects” is attributed to the idea that although the intercept 
may differ across individuals (firms), each individual’s intercept 
does not vary over time; that is, it is time invariant. The random 
effects model will be estimated by the Generalized Least Squares 
(GLS) technique. This is because the GLS technique takes into 
account the different correlation structure of the error term in the 
random effects model (Gujarati, 2003) [13]. 
Hausman (1978) [16] provided with a test that distinguishes 
between fixed effects model and random effects model by 
comparing the differences of the estimated coefficient under 
the null hypothesis. On the basis of result, the null hypothesis 
is accepted or rejected. If null hypothesis is rejected, then fixed 
effects model is better than the random effects model. On the other 
hand acceptance of null hypothesis favour the random effects 
model over fixed effects model. 
The fixed effect model was found through testing to be the most 
appropriate for this study. The main advantage that studies has 
found that the fixed effects model incorporates the problem 
of unobserved individual heterogeneity: this is the effects not 
captured by the observed variables which are specific effects to 
the individual. 

B. Testing of the Null Hypothesis 
The null hypothesis presented in this study to test how the 
determinants affect the dependent variable, solvency are shown 
here: 
H0 = independent variables do not have a significant effect on 
solvency
While the alternative hypothesis is: 
H1 = independent variables have a significant effect on 
solvency 

C. Data 
In the present study annual data of Indian life insurance companies 
over the period from 2001-02 to 2012-2013 are used and includes 
only those life insurance companies which were registered on or 
before 2002 (except LIC). Accordingly 10 life insurance companies 
fall under the scope of study. The data has collected from various 
sources which comprises of handbook of Insurance Regulatory and 
Development Authority (IRDA) and annual reports of insurance 
companies under consideration. For the purpose the respective 
website of IRDA and insurance companies is used.

IV. Empirical Analysis and Interpretation 
We start our empirical analysis by reporting the descriptive 
statistics. 

Table 1 Descriptive Statistics
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Table 1 report descriptive statistics such as mean, median, 
maximum, minimum, standard deviation, skewness, kurtosis and 
jarque-bera. It is observed that variables are widely distributed 
over the period of study. Table 1 shows that TANG, LQ, GO, 
FS, and AG all have positive mean except PROF. On average 
the corporate grow by 43% annually over the twelve years under 
consideration. The solvency ratio ranges from 77% to 634%. Most 
variables are characterized by relative large kurtosis, which are 
clearly non-gaussian, as signalled by the rejections of the null of 
normality delivered by Jarque-Bera test. 
Further the correlation matrix is computed in order to identify 
the strength and direction of relationship between variables and 
it is shown in Table 2.

Table 2: Spearman Correlation Matrix
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From the above table it is evident that the PROF, FS, AG are 
positively significantly associated with solvency, where as TANG, 
LQ and GO are negatively associated with solvency. In contrast 
LQ, PROF, FS, AG are negatively associated with TANG, LQ and 
GO. On the other hand GO are positively associated with TANG 
and LQ. AG is positively associated with PROF and FS. 
Since the aim of our study is to determine the corporate 
characteristics which affect solvency with the application of 
different methodologies. Starting with static penal data analysis, 
the impact of independent variables on the dependent variables 
has been determined by fixed effect and random effect models. 
The fixed effect model assumes that company-specific effects are 
fixed, whereas the same is not in case of random effect model. In 
order to determine which model is best the use of Hausman test 
is made. Table 3 shows the regression result of fixed and random 
effects. The results provided that solvency is 19.38% dependent 
on independent variables (TANG, LQ, GO, PROF, FS, AG).

Table 3: Fixed Versus Random Effects
Variable Coefficient Standard Error P value
Constant 2.519132 1.412304 0.0772
TANG -0.325833 0.829035 0.6950
LQ 0.004604 0.140306 0.9739
GO 0.051029 0.171385 0.7664
PROF 0.148564 0.070413 0.0371
FS -0.089645 0.160016 0.5764
AG 0.128495 0.060967 0.0373
F-test 5.768313(0.000029)
Adjusted R2 0.193821
Hausman test 8.301189(0.2169)

Overall the results shown the positive relationship of LQ, GO, 
PROF and AG with SOL, whereas TANG and FS are negatively 
associated with SOL. The p-value of F statistics is significant 
which signifies the overall fit of model.
Beside static panel data analysis we also estimated dynamic 
panel data model. For this we have used the two-step difference 
GMM model drawn up for dynamic panel data models by 
Arellano and Bond (1991) [17]. The GMM estimator uses internal 
instruments; specifically, instruments that are based on lagged 
values of the explanatory variables that may present problems of 
endogeneity (TANG, LQ, GO, PROF, FS, and AG are considered 
as exogenous). 

Table 4 GMM Estimation of Model
Variable Coefficient Standard Error P value
Constant 0.708503 1.234568 0.5672
TANG -0.282001 0.798707 0.7247
LQ -0.091437 0.147712 0.5371
GO -0.034552 0.183218 0.8508
PROF 0.155354 0.076475 0.0446
FS 0.166015 0.138383 0.2328
AG 0.035713 0.057176 0.5335
Adjusted R2 0.160453

The table 4 shows the results of GMM model. The results provided 
that SOL is 16.04% dependents on independent variables (TANG, 
LQ, GO, PROF, FS, and AG). As per GMM model TANG, LQ, 
and GO are negatively associated with SOL, whereas PROF, FS, 
and AG are positively associated with SOL.  

V. Conclusion 
The effect of firm characteristics on solvency has recently become 
a significant issue in the life insurance industry due to the growing 
level of globalisation and deregulation of markets, aggressive 
competition and expectations of policyholders. 
This study examines the effect of corporate characteristics on 
solvency of Indian life insurance companies from 2001-02 to 
2012-2013. In this study we aimed to show how the use of different 
methodologies may affect the empirical results that analyse the 
relationship between corporate characteristics and solvency. We 
first estimate the model using the static panel data and then we 
adopted the dynamic panel method to check the robustness of 
our results. 
In general, the results of the study provided that solvency is 19.38% 
dependent on independent variables (TANG, LQ, GO, PROF, 
FS, AG). Overall the results shown the positive relationship of 
LQ, GO, PROF and AG with SOL, whereas TANG and FS are 
negatively associated with SOL. The p-value of F statistics is 
significant which signifies the overall fit of model.
Using GMM methodology, we find that SOL is 16.04% dependents 
on independent variables (TANG, LQ, GO, PROF, FS, and AG). 
As per GMM model TANG, LQ, and GO are negatively associated 
with SOL, whereas PROF, FS, and AG are positively associated 
with SOL.
The above empirical results suggest that the characteristics of 
Indian life insurance companies have some impact on their 
solvency. This is in favour of the Hypothesis: 
H1 = independent variables have a significant effect on 
Solvency. 
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