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Solvency is the premise of the sustainable management of insurance companies. Among factors that affect the solvency of
insurance companies, diversification strategy is one that cannot be ignored. To study the impact of diversification on the solvency
of property-liability insurance companies and how diversification will influence companies with different ownership, this paper
adopts the dynamic panel GMM model and the unbalanced panel data from 2009 to 2015. ,e analysis is from two dimensions:
product diversification and geographic diversification. Empirical study shows that product diversification will increase the
solvency of Chinese-funded property-liability insurance companies but reduce the solvency of foreign-funded ones. As for the
impact of geographic diversification on solvency, the more geographically diversified the premium income of Chinese-funded
property-liability insurance companies are, the lower their solvency will be. However, geographical expansion has no significant
solvency-related impact on foreign-funded property-liability insurance companies in China.

1. Introduction

,e diversification strategy of insurance companies is
mainly manifested in two aspects; one is product diversi-
fication, and the other is geographic diversification. Due to
the limitation of business policy and after considering their
own advantages, property-liability (P/L) insurance compa-
nies with different ownership properties have chosen dif-
ferent diversification strategies. Over the past 30 years, the
rapid growth of car ownership has driven the rapid growth
of auto insurance, which has also led Chinese-funded P/L
insurance companies to form a centralized product strategy
with auto insurance at its center. However, as the loss ratio of
auto insurance continues to rise and “the market-oriented
reform of auto insurance rate” advances, the profit margin of
P/L insurance companies in auto insurance is declining.
Chinese-funded P/L insurance companies, which mainly
concentrate on auto insurance, are facing the pressure of
changing their centralized business structure. Moreover, due
to China’s policy support for the development of nonauto

insurance business, many Chinese-funded P/L insurance
companies are actively diversifying their products to develop
nonauto insurance business, such as liability insurance,
health insurance, and accident insurance.

However, the diversification strategy of foreign-funded
P/L insurance companies is quite different. Foreign-funded
P/L insurance companies were prohibited from operating
compulsory liability insurance for traffic accidents, which
hindered the development of their auto insurance business.
,us, they had to turn to nonauto insurance to earn a
comparative edge and form a relatively diversified business
structure. It was not until May 2012 when the market of
China’s compulsory liability insurance for traffic accidents
was fully opened to foreign insurers. Since then, foreign
insurers have been allowed to operate this important type of
auto insurance, which further increased the diversification of
their products. With the rapid expansion of the insurance
industry, P/L insurance companies have established more
branches to seize the market share. ,rough geographical
expansion, P/L insurance companies can not only increase
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premium income and improve profitability but also realize
cross-regional diversification of underwriting risks and re-
duce the impact of concentrated claims on their solvency.
Since the liberalization of the geographical restrictions of
foreign-funded P/L insurance companies in China has
greatly reduced the cost of setting up branches, foreign-
funded P/L insurers have also begun to accelerate their
institutional expansion.

,erefore, diversification has become a common choice
for both Chinese-funded and foreign-funded P/L insurance
companies. Diversification affects the risk of P/L insurance
companies in two ways. On the one hand, diversification
brings down insurance companies’ risk. A diversified
combination of unrelated businesses can reduce the vola-
tility of insurance companies’ premium income and com-
pensation expenditure. It thus reduces the chances of
insolvency. ,rough the diversified operation, insurance
companies can share resources such as customer base,
marketing channels, information systems, and other busi-
ness links. In this way, economies of scope and economies of
scale are achieved to improve business performance and
enhance solvency. On the other hand, diversification may
increase the risk of insurance companies by widening the
risk types, risk carriers, and risk sources. ,e diversification
of business lines and regions may lead to the complication of
management and increase information asymmetry, which
will lower the management efficiency and further threaten
the companies’ solvency.

Does corporate diversification enhance solvency in
emerging insurance markets like China? Does diversification
have different effects on P/L insurance companies with
different ownership? ,is paper discusses the impact of
corporate diversification on solvency from the two per-
spectives, i.e., business diversification and geographical di-
versification. It fills the academic gap regarding the emerging
insurance market. Besides, we consider the diversified op-
eration of foreign-funded P/L insurance companies different
from their Chinese peers, due to the limitations of their
business and geographical operation. ,is paper contributes
to the existing literature by empirically examining the im-
pact of diversification on the solvency of Chinese-funded
and foreign-funded P/L insurance companies, respectively,
and discusses the reasons.

2. Theoretical Basis and Research Hypothesis

2.1.)e Impact of Diversification on the Solvency of Insurance
Companies. Synergistic effect theory is one of the basic
theories to explain the motivation of enterprise diversifi-
cation. ,anks to economies of scope or scale, synergies in
enterprises can both reduce cost and increase sales [1–4].
,ere are mainly three synergy benefits of diversified op-
eration for insurance companies. Firstly, through diversi-
fication, insurance companies can share both tangible and
intangible resources to reduce operating costs. Secondly, by
increasing business diversification, an insurance company
can obtain more customer groups through its existing cross-
selling channels and brand effect, thus gaining higher pre-
mium income and better efficiency of resource allocation.

,erefore, diversification is a good way for insurance
companies to improve profitability and enhance solvency.

Coinsurance effect theory is another theoretical hy-
pothesis to explain the potential benefits of diversification
based on the portfolio theory. Different business depart-
ments of diversified enterprises will generate cash flows with
incomplete correlation, which can reduce the risk of
bankruptcy and overcome the financial constraints of en-
terprises [5]. Diversified enterprises are like an asset pool, in
which enterprises can reduce the volatility of the overall cash
flow and thus minimize their financial risks [6]. Companies
operating incomplete related businesses can reduce the risk
of revenue or earning fluctuations [7–9]. Shim found in his
research that income diversification is beneficial to the banks
since it will bring down the probability of insolvency and
lessen the profit volatility [10].,e concrete manifestation of
coinsurance effect theory in P/L insurance companies is as
follows: due to the irrelevance of premium income and
compensation expenditure of various business lines and
regions, P/L insurers can have a more stable income and
compensation expenditure through diversified portfolios. In
this way, their solvency is enhanced [11]. ,e research took
US P/L insurance companies as samples and found that P/L
insurers with the diversified business had less income
fluctuation.

In addition, we can also explain the risk reduction effect
of diversification according to the law of large numbers. ,e
law of large numbers, one of the basic operation and
management rules for insurance companies, points out that
when the sample size is large enough, the average value of
random variables will approach a stable value, which can be
either probability or average. ,e law of large numbers
requires insurance companies to accumulate many homo-
geneous risk subjects within the scope of their solvency. In
such a manner, they will have more stable operations and
more accurate calculations of premium. ,rough cross-re-
gional risk distribution, the geographical diversification will
help P/L insurers reduce their underwriting risk [12], which
in turn will further enhance the solvency of insurers.

After the theoretical analysis, we can propose the fol-
lowing hypotheses:

Hypothesis 1. (H1): according to the synergistic effect and
coinsurance effect theory, product diversification will en-
hance the solvency of P/L insurance companies.

Hypothesis 2. (H2): according to the synergistic effect, co-
insurance effect, and the law of large numbers, regional
diversification will enhance the solvency of P/L insurance
companies.

However, the principal-agent theory denies the effec-
tiveness of the internal capital market of diversified enter-
prises. ,e theory holds that the market is not perfect and
has insurmountable defects, such as information asymmetry
and ineffective resource allocation. Scharfstein and Stein
studied the two-level principal-agent model and pointed out
that information asymmetry is more likely to cause an in-
effective allocation of resources by the internal capital
market of diversified enterprises [13]. Diversified companies
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tend to have longer organizational levels and management
chains, which will inevitably lead to information blockage or
distortion. Diversified operation brings principal-agent
problems to enterprises as it increases the chances for
managers to obtain personal benefits. It may affect the for-
mulation of enterprises’ strategies and investment decisions
and increase the operational risks of enterprises [14]. When
an insurance company conducts diversified business opera-
tions, the principal-agent problem may arise due to the in-
crease of information asymmetry. As the insurance business
becomes more complicated, its external supervision and in-
ternal management become more difficult and costly [15].
Regulatory difficulties and gaps caused by diversification will
increase the probability of rent-seeking by internal managers,
thus increasing enterprises’ operational risks [16]. ,erefore,
diversification can reduce solvency risks on condition that the
risk of loss due to the high volatility of new activities is lower
than the expected profit margin [17].

,erefore, according to the theoretical analysis above, we
propose the following hypotheses:

Hypothesis 3. (H3) : according to the principal-agent theory,
product diversification will reduce the solvency of P/L in-
surance companies.

Hypothesis 4. (H4) : according to the principal-agent theory,
geographical diversification will reduce the solvency of P/L
insurance companies.

2.2. )e impact of Ownership on the Relationship between
Diversification and Solvency of Insurance Companies.
Ownership has an impact on the risk taking of enterprises
[18]. Barry et al. found in the study of the banking industry
that different ownership structures greatly affect banks’ risk-
taking behaviors [19]. ,is is particularly evident in the
corporate governance of emerging markets [20]. Research
on emerging markets such as Vietnam has shown that the
ownership structure is strongly correlated with firm per-
formance [21]. China’s insurance market is an emerging
market in the early stages of development. At the beginning
of China’s opening up, Chinese-funded and foreign-funded
P/L insurers had limited access to the market, in terms of
operation regions and the business scopes. ,erefore, they
formed different product portfolios and business models. In
addition, differences in market position, risk management
level, and business philosophy of Chinese-funded and for-
eign-funded P/L insurers also lead to differences in the
impact of diversified operations on solvency.

,erefore, we propose the following hypothesis:

Hypothesis 5. (H5): diversification effects on solvency vary
for P/L insurance companies with different ownership.

3. Sample Selection and Variable Design

3.1. Sample Selection and Data Sources. ,e data of P/L
insurance companies selected in this paper are from the
CSMAR database. We supplemented the missing data from

China Insurance Statistical Yearbook from 2010 to 2016.
,is paper was manually collected and sorted the solvency
adequacy index of each company through the public annual
report of the Insurance Industry Association. Macroeco-
nomic data for this study are obtained from the website of
the National Bureau of Statistics. In 2016, China began to
implement the “second generation of compensation,” of
which the accounting method for solvency has changed
since then. ,erefore, the data before 2016 are selected to
ensure the standardized reference of the research
conclusions.

Since it was not until 2010 when China began to
require P/L insurers to disclose public information, the
time interval of 2009 to 2015 was selected to include a
total of 56 companies in this research. Among them, there
are 38 Chinese-funded P/L insurers and 18 foreign P/L
insurers.

3.2. Variable

3.2.1. Explained Variable. Solvency (sol): We refer to Wu
and Li to use the solvency adequacy ratio as a measurement
of insurers’ solvency [22]. ,is ratio reflects the “actual
capital” and “minimum capital” of the insurance company,
showing the ability of an insurance company to fulfil its
policy claims and payment obligations. It evaluates the
operating risk of an insurance company from the perspective
of risk capital. Solvency is one of the three pillars of in-
surance supervision in China. ,e guarantee of solvency is
not only vital to the soundness of insurance companies’ own
operation but also to the protection of interests of the in-
sured person and the policyholder. ,e higher the solvency
adequacy ratio is, the lower the solvency risk the insurance
company faces.

3.2.2. Explanatory Variable. Product diversification (pro-
div): According to China’s regulations on insurance su-
pervision and management, P/L insurance companies’
calculation and operation methods need to follow related
insurance types. Since 2008, the “Statistical Table of Prop-
erty-Liability Insurance Company” in the China Insurance
Yearbook has categorized P/L insurance businesses into 14
types: enterprise property insurance, family property in-
surance, motor vehicle insurance, liability insurance, engi-
neering insurance, cargo transportation insurance, ship
insurance, credit insurance, guarantee insurance, special risk
insurance, agricultural insurance, short-term health insur-
ance, accident and injury insurance, and others. Based on
these categories, this paper calculates the product diversi-
fication degree of P/L insurers. ,e Herfindahl index of P/L
insurers’ product diversification in the year t is measured as
follows:

prodivi,t � 1 − 
n

j�1
Si,j,t

2
, (1)

where Si,j,t is the proportion of the premium income of the i-
th P/L insurance company on the j-th insurance type to the
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total premium income of the P/L insurance company during
the period t.

Geographical diversification (geodiv): Geographical di-
versification helps P/L insurers to spread risks across re-
gions. Carrying out insurance business across the country is
conducive to P/L insurers, as they can stabilize their pre-
mium income and compensation expenditure. Here, the
geographical diversification is still measured by the Her-
findahl index as

geodivi,t � 1 − 
n

j�1
D

2
i,j,t, (2)

whereDi,j,t is the proportion of the premium income of the i-
th P/L insurers from the j-th province, municipality directly
under the central government or city separately listed in the
plan to the total insurance income of the P/L insurance
company during the period t. ,e higher the Herfindahl
index, the more geographical diversified the P/L insurance
companies are.

3.2.3. Control Variable

(1) Scale of a company (size): ,e size of an insurance
company is measured by the logarithm of the
company’s total assets. Larger firms have more in-
vestment skills and knowledge available to control
their risks [19]. However, recent studies have shown
that thanks to service outsourcing, many smaller
insurers can also obtain professional asset man-
agement services to reduce risks. ,erefore, the
correlation between the company size and insurers’
robustness is not strong.

(2) Age of the company (age):,e age of a company is an
important characteristic of an enterprise. As a firm
grows older, its risk preference goes down [23].
Older companies have accumulated more experience
through the “learning effect,” [24] so they can better
control the solvency risk. ,e firm age is equal to the
sample year minus the year in which the firm was
established. In this paper, the logarithm of the firm
age is taken.

(3) Loss ratio (loss): ,e higher the loss ratio of an
insurer is, the greater solvency impact it will achieve.
A high loss ratio means a heavy outflow of cash from
the insurance company. ,is ratio is equal to the
ratio of indemnity expenses to the premium income.

(4) Reinsurance (rein): Reinsurance is measured by the
reinsurance ratio, which is equal to the ratio of
ceding premium to the total premium. As an im-
portant way to transfer risks, reinsurance allows
insurers to transfer a part of their risks for soundness
operation.,erefore, we expect a positive correlation
between reinsurance and solvency.

(5) Market shares (ms): ,e market share of an insur-
ance company is the proportion of its premium
income compared to the total premium income of
the industry during a certain period. ,e larger

market share the insurance company takes up, the
more attention and supervision it receives from the
public and the government. ,erefore, insurers with
a larger market share will concentrate more on
solvency management.

(6) Investment risk (investrisk): In the investment
business of the insurance company, the relatively
stable and less risky types of investment include fixed
deposit, bond investment, and interbank lending.
,e solvency risk of a P/L insurance company is
negatively correlated with its risky assets [25]. In-
vestment risk refers to the ratio of risky assets to total
assets, and risky assets are the total assets minus
stable assets.

(7) Gross domestic product (gdp): As macroeconomic
factors will affect the solvency risk of P/L insurers,
this paper controls such factors to eliminate the
effect. It chooses the growth rate of gross domestic
product (GDP) as the measurement of macroeco-
nomic factors.

3.3. Model Construction. To solve the endogeneity problem
and generate accurate and effective estimation, this paper
builds the following GMM dynamic panel model. ,is
model, which is shown as follows, reflects how diversified
operation will influence P/L insurers’ solvency [26]:

soli,t � α0 + α1soli,t−1 + α2prodivi,t + α3controli,t−1 + μi,t,

(3)

soli,t � β0 + β1soli,t−1 + β2geodivi,t + β3controli,t−1 + εi,t.

(4)

Models (3) and (4) are used to test the impacts of
business diversification and geographical diversification on
the solvency risk of P/L insurers, respectively, where prodivi,t

is the degree of business diversification; soli,t−1 represents the
solvency risk of one lagging period, considering the hys-
teresis of risks; geodivi,t is the degree of geographical di-
versification of P/L insurance companies; controli,t−1
represents a series of control variables, including the age of
the company, the loss rate, reinsurance, investment risk, and
GDP growth rate. εi,t and μi,t are the error terms.

4. Empirical Result

4.1. Descriptive Statistics of Variables. Table 1 lists the de-
scriptive statistical results of the relevant variables. ,e
average level the of solvency adequacy ratio of P/L insurance
companies in China is 18.91. ,e average solvency adequacy
ratio of foreign-funded P/L insurance companies is 27.21,
which is higher than that of their Chinese peers, which is
14.30. In terms of the degree of business diversification,
foreign-funded P/L insurance companies register 0.608,
which is much higher than the degree of 0.383 for their
Chinese peers. ,ese data are consistent with the reality that
the business structure of foreign-funded P/L insurers in
China is dispersed, while for Chinese-funded P/L insurers, it
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is concentrated. As for the degree of geographical diversi-
fication, Chinese-funded insurance companies get 0.778 and
foreign-funded ones obtain only 0.349. Chinese-funded
insurers are more geographically diversified than foreign-
funded insurers. ,is may be due to the restrictions on
foreign-funded insurance companies at the beginning of
China’s opening up, when foreign insurers only got limited
business scope, geographically.

4.2.)eEstimationTest of theModels. ,is paper empirically
examines the impact of diversification on insurance com-
panies’ risks based on the differences between Chinese-
funded and foreign-funded P/L insurance companies. In this
model, GMM (Generalized Moment Method), the dynamic
panel model of the system is used for estimation. ,e lag
period of solvency is taken as an explanatory variable to solve
the endogenous problem. According to the results of AR (2)
and Sargan test, there is no sequence correlation and ex-
cessive identification of instrumental variables. ,erefore,
this model is reasonably set.

4.2.1. )e Impact of Business Diversification on Solvency.
Table 2 displays the regression results of the impact of
business diversification on solvency. Columns (1), (2), and

Table 1: Descriptive statistics of variables.

Variable Mean value Standard deviation Minimum value Maximum value

Full sample

Sol 18.91 67.63 0.52 898.4
Prodiv 0.472 0.199 0.015 0.884
Geodiv 0.609 0.362 0 0.959
Size 8.079 1.660 5.188 13.59
Age 2.062 0.775 0 4.220
Loss 0.438 0.431 0 6.880
Rein 0.228 0.234 0 0.971
ms 0.019 0.058 0 0.421

Investrisk 0.651 0.196 0.137 0.985
gdp 0.083 0.013 0.067 0.106

Sample of Chinese-funded companies

Sol 14.30 50.10 0.52 315.5
Prodiv 0.383 0.164 0.015 0.844
Geodiv 0.778 0.284 0 0.959
Size 8.910 1.541 6.189 13.59
Age 2.054 0.821 0 4.220
Loss 0.435 0.160 0 0.779
Rein 0.113 0.103 0 0.734
ms 0.030 0.072 0 0.421

Investrisk 0.733 0.169 0.238 0.985
gdp 0.083 0.013 0.067 0.106

Sample of foreign-funded companies

Sol 27.21 90.77 1.077 898.4
Prodiv 0.608 0.170 0.022 0.833
Geodiv 0.349 0.315 0 0.922
Size 6.818 0.834 5.188 9.325
Age 2.077 0.701 0 3.135
Loss 0.442 0.653 0 6.880
Rein 0.404 0.267 0.001 0.971
ms 0.001 0.001 0 0.009

Investrisk 0.527 0.169 0.137 0.947
gdp 0.083 0.013 0.067 0.106

Table 2: ,e impact of business diversification on solvency.

Variable Full sample Chinese-funded Foreign-funded
(1) (2) (3)

L.sol 0.037∗∗∗ 0.008∗∗∗ 0.042∗∗∗
(37.615) (6.546) (19.024)

Prodiv 6.240∗∗ 5.719∗∗∗ -10.870∗∗∗
(2.194) (4.391) (-2.875)

Size 4.541∗∗∗ 4.852∗∗∗ 0.389
(5.568) (16.663) (0.293)

Age −11.260∗∗∗ −13.771∗∗∗ −10.768∗∗∗
(−8.909) (−18.773) (−7.177)

Loss 1.906∗∗∗ 7.104∗∗∗ 2.083
(9.981) (6.219) (0.902)

Rein 11.599∗∗ 12.859∗∗∗ 41.641∗∗∗
(2.447) (5.804) (7.244)

ms −83.371 −134.467∗∗∗ −1,033.972
(−1.217) (−2.996) (−0.414)

Investrisk −3.271∗∗ 1.992∗∗∗ −15.813
(−2.297) (4.659) (−1.298)

gdp 29.242 −109.412∗∗∗ 147.254∗∗∗
(1.278) (−6.250) (6.204)

Constant −10.615∗∗ −5.967∗ 19.370∗∗∗
(−1.962) (−1.942) (3.223)

N 268 170 98
AR (2) test (0.562) (0.910) (0.875)
Sargan test (0.070) (0.090) (0.954)
Note. ∗∗∗ means P< 0.01, ∗∗ means P< 0.05, and ∗ means P< 0.1.
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(3) are the regression results of the full sample, the
Chinese-funded sample, and the foreign-funded sample, re-
spectively. Overall, business diversification has a significant
positive impact on the solvency of P/L insurers by reducing
their solvency risks. In the sample of Chinese-funded com-
panies, there is a positive correlation between business di-
versification and solvency at a significant level of 1%. In other
words, more business diversification will reduce Chinese-
funded P/L insurers’ solvency risk. As for business structure,
most Chinese-funded P/L insurance companies mainly focus
on auto insurance. However, auto insurance industries ex-
perienced serious losses in recent years. ,erefore, Chinese-
funded P/L insurers changed their auto insurance-centralized
business model to a more diversified business model. Such
transformation not only unlocked new sources of profitable
growth for them but also improved their solvency. ,rough
the diversified combination of unrelated businesses, the
volatility of their premium income and compensation ex-
penditure was reduced and the coinsurance effect was
achieved. In this way, the insurers successfully minimized
their risks for a long time.

However, according to the regression results of foreign-
funded companies, the coefficient between business diver-
sification and solvency is significantly negative at the level of
1%. In other words, more diversified business is not con-
ducive to the solvency enhancement for them. Since the
market of China’s compulsory liability insurance for traffic
accidents was fully opened to foreign insurers, the operating
restrictions of foreign-funded P/L insurance companies in
China have been lifted, and many foreign-funded insurance
companies have begun to operate auto insurance business.
However, the degree of business diversification has a neg-
ative impact on the solvency. As newcomers to the China’s
auto insurance market, foreign-funded P/L insurers do not
have sufficient knowledge of customers or enough data on
related auto insurance claims. ,erefore, in the short term,
they cannot benefit from the beginning. Moreover, new
business means higher input and excessive compensation
and income risks. ,ese factors have adversely affected the
solvency of foreign-funded P/L insurance companies.

4.2.2.)e Impact of Geographical Diversification on Solvency.
Table 3 shows the empirical regression results of geographical
diversification’s impact on solvency. Overall, there is a sig-
nificant negative correlation between the degree of geo-
graphical diversification and solvency of P/L insurers at the
level of 1%. For Chinese-funded P/L insurers, geographical
diversification is positively correlated with solvency at the
significant level of 1%. According to the empirical results,
geographical diversification cannot spread risks or enhance
the solvency for Chinese-funded P/L insurers. On the con-
trary, rapid expansion and establishment of new branches
lead to asymmetric information of Chinese-funded P/L in-
surers. Triggered by asymmetric information, the principal-
agent problems occur, which make risk control more difficult
and the solvency of insurance companies worse.

However, according to the regression results of foreign-
funded P/L insurers’ sample, the correlation between

geographical diversification and the solvency is not sig-
nificant. ,is may be due to the geographical restrictions
imposed on foreign-funded insurers in the early days of
China’s opening up. Previous restrictions provided for-
eign-funded insurance companies limited access to geo-
graphical diversification. As a result, they had to
concentrate in the eastern and central regions of China
[27]. After the restrictions are lifted, geographical di-
versification cannot improve the performance or diversify
risks for foreign-funded companies, and the principal-
agent problem caused by geographical diversification is
not prominent. ,erefore, the impact of geographical
diversification on the solvency of foreign-funded insur-
ance companies is not significant.

5. Robustness Test

Referred to the existing research, we need to further test the
robustness of the conclusion. We use entropy index as the
proxy variable of Herfindahl index to measure the degree of
product diversification and geographical diversification of
insurance companies. Compared with the Herfindahl index,
the entropy index has a wider range of values.

Following Krivokapic et al. [28], we use the entropy
index to measure the product diversification degree of P/L
insurance companies as follows:

e − prodivi,t � 
n

j�1
Si,j,t ln

1
Si,j,t

 , (5)

where Si,j,t is the proportion of the premium income of the i-
th P/L insurance company on the j-th insurance type to the

Table 3: ,e impact of geographical diversification on solvency.

Variable Full sample Chinese-funded Foreign-funded
(1) (2) (3)

L.sol 0.033∗∗∗ 0.004∗ 0.037∗∗∗
(21.315) (1.684) (25.938)

Geodiv −15.158∗∗∗ −16.792∗∗∗ −5.977
(−4.492) (−15.085) (−1.477)

Size 5.377∗∗∗ 5.674∗∗∗ 0.646
(11.658) (11.844) (0.578)

Age −10.152∗∗∗ −9.195∗∗∗ −11.972∗∗∗
(−6.773) (−5.931) (−7.667)

Payrate 2.873∗∗∗ 6.450∗∗∗ 2.305
(8.237) (4.694) (1.556)

Rein 10.461∗∗ 9.314∗∗ 32.272∗∗∗
(2.154) (2.391) (4.912)

ms −79.194 −88.264∗∗ −1,274.190
(−1.058) (−2.559) (−0.694)

Investrisk −4.685∗∗∗ 0.141 −12.783∗∗
(−3.626) (0.119) (−2.328)

gdp 11.789 −47.052∗∗ 119.361∗∗∗
(0.503) (−2.498) (5.212)

Constant −5.220∗∗ −11.000∗∗∗ 20.004∗∗∗
(−1.968) (−3.204) (3.421)

N 268 170 98
AR (2) test (0.194) (0.085) (0.829)
Sargan test (0.365) (0.405) (0.958)
Note. ∗∗∗ means P< 0.01, ∗∗ means P< 0.05, and ∗ means P< 0.1.
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total premium income of the P/L insurance company during
the period t.

,e geographical diversification degree of P/L insurance
companies measured by the entropy index is as follows:

e − geodivi,t � 
n

j�1
Di,j,t ln

1
Di,j,t

 , (6)

whereDi,j,t is the proportion of the premium income of the i-
th P/L insurance company from the j-th province, munici-
pality directly under the central government or city sepa-
rately listed in the plan to the total insurance income of the
P/L insurance company during the period t.

Table 4 shows the results of the robustness test with the
dynamic GMM method. ,e business diversification mea-
sured by the entropy index is taken as a proxy index. ,e
empirical results in Table 4 show that when Chinese-funded
P/L insurance companies diversify their business, their
solvency will increase, while the business diversification of
foreign-funded P/L insurance companies only witnesses
lower solvency. ,is result is consistent with previous re-
search conclusions, and the robustness test is passed.

Table 5 shows the robustness test results of the dynamic
GMM method when the geographical diversification, which
is measured by the number of entropy values, serves as the
proxy index. According to the empirical results, the geo-
graphical diversification will reduce the solvency of Chinese-
funded P/L insurance companies while exerting no signif-
icant impact on the solvency of foreign-funded P/L insur-
ance companies. Hence, the robustness test results are
consistent with the geographical empirical results.

6. Conclusions and Suggestions

We manually collect the solvency adequacy ratio data of 38
Chinese-funded P/L insurance companies and 18 foreign-
funded P/L insurance companies in China, using the Her-
findahl index to measure the product diversification and
geographical diversification of these companies, and build
the dynamic panel GMM model to empirically test the
impact of product diversification and geographical diver-
sification on their solvency. ,e empirical study finds that
product diversification will significantly increase the sol-
vency of Chinese-funded P/L insurance companies but
negatively affect that of foreign-funded P/L insurance
companies. In addition, geographical diversification will
significantly reduce the solvency of Chinese-funded P/L
insurance companies. As for foreign-funded P/L insurance
companies, the negative impact of geographical diversifi-
cation on solvency is not prominent.

Based on the research conclusions above and the reality
of China’s insurance market, this paper puts forward the
following suggestions:

With the advancement of market-oriented premium
rates in China’s P/L insurancemarket, the competition in the
insurance market becomes more and more fierce. Chinese-
funded P/L insurance companies have to change their
product structure from the auto-insurance-centered one to a
more diversified one. Chinese-funded companies should
seize the opportunity to strengthen the management and
profitability of the auto insurance business. Meanwhile,
Chinese-funded P/L insurance companies should actively
explore a nonauto insurance business, take advantage of the

Table 4: ,e impact of business diversification (measured by
entropy number) on solvency.

Variable Full sample Chinese-funded Foreign-funded
(1) (2) (3)

L.sol 0.044∗∗∗ 0.023∗∗∗ 0.040∗∗∗
(91.698) (49.630) (50.676)

e-prodiv 3.106∗ 7.287∗∗∗ −4.455∗∗∗
(1.707) (4.983) (−3.383)

Size 3.298∗∗∗ 2.031∗∗∗ 0.766
(9.729) (7.956) (0.527)

Age −12.480∗∗∗ −10.778∗∗∗ −9.358∗∗∗
(−11.148) (−24.671) (−5.937)

Payrate 1.914∗∗∗ 4.752∗∗∗ 0.518
(8.543) (4.523) (0.872)

Rein 15.308∗∗∗ 10.312∗∗∗ 40.270∗∗∗
(4.097) (3.881) (5.712)

ms −94.840 −135.375∗∗∗ −4,448.806
(−1.259) (−3.496) (−0.926)

Investrisk −3.044∗∗∗ −1.277∗∗∗ −8.836
(−2.820) (−3.688) (−1.290)

Gdpgrowth −25.524 −119.584∗∗∗ 146.557∗∗∗
(−0.936) (−9.009) (7.741)

Constant 6.341∗∗ 17.712∗∗∗ 10.690∗∗∗
(2.005) (5.397) (2.784)

N 268 178 98
AR (2) test (0.531) (0.358) (0.696)
Sargan test (0.204) (0.368) (0.949)
Note. ∗∗∗ means P< 0.01, ∗∗ means P< 0.05, and ∗ means P< 0.1.

Table 5: ,e impact of geographical diversification (measured by
entropy number) on solvency.

Variable Full sample Chinese-funded Foreign-funded
(1) (2) (3)

L.sol 0.034∗∗∗ 0.005∗∗∗ 0.041∗∗∗
(37.819) (3.663) (17.084)

e-geodiv −5.675∗∗∗ −9.064∗∗∗ 1.734
(−8.895) (−41.251) (0.900)

Size 5.967∗∗∗ 8.041∗∗∗ 0.049
(6.064) (25.270) (0.039)

Age −7.679∗∗∗ −4.586∗∗∗ −12.662∗∗∗
(−4.767) (−3.786) (−5.881)

Payrate 1.971∗∗∗ 6.469∗∗∗ 2.128
(7.991) (3.403) (1.298)

Rein 13.760∗∗∗ 3.156 42.315∗∗∗
(3.226) (1.559) (4.841)

ms −65.050 −29.031 903.442
(−0.842) (−0.919) (0.191)

Investrisk −3.619∗∗ −1.817∗∗∗ −16.448
(−2.334) (−2.619) (−1.605)

Gdpgrowth 29.942 11.278 136.345∗∗∗
(1.599) (0.544) (5.726)

Constant −11.977 −26.336∗∗∗ 15.615∗∗∗
(−1.613) (−9.507) (4.332)

N 268 178 98
AR (2) test (0.531) (0.982) (0.696)
Sargan test (0.204) (0.213) (0.949)
Note: ∗∗∗ means P< 0.01, ∗∗ means P< 0.05, and ∗ means P< 0.1.
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scope economy effect of business diversification, unlock
more resources of premium income, and improve profit-
ability. In this way, their solvency will be enhanced. How-
ever, when Chinese-funded companies expand
geographically, they should prevent the growth of infor-
mation asymmetry caused by blind expansion and
strengthen the supervision of underwriting and claim set-
tlement in the business development of branch offices. In
this way, the adverse impact of principal-agent problems can
be reduced, and management inefficiency can be avoided.
Chinese-funded P/L insurance companies will better achieve
solvency during geographical expansion.

Foreign companies should enter the auto insurance
market step by step, gradually accumulating claims the data
of auto insurance and business experience and actively carry
out customer research. When entering the new market, they
should overcome culture shock and prevent the adverse
impact on solvency. Meanwhile, as China further opens the
insurance industry, foreign P/L insurers have fewer re-
strictions on geographical expansion. During geographical
diversification, they should strengthen management and
guard against solvency risk.
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