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Abstract

Economic and financial crises change several balances in countries and affect many different sectors. In 2008, the
economic and financial crisis occurred in the west influenced the insurance sector more than the banking sector in
European countries. Investment portfolio of insurance companies might be affected by many variables. It is though
that the crisis does not direct impacts but it affects these variables and causes changes in insurers’ investment
portfolio. In this study, models were formed in order to measure the impacts of the crisis on investment portfolio of
insurance companies and results were compared. It was found out that the crisis in 2008 had impacts on total
investment portfolio of European insurance companies and work and workplace premium were identified as the most
effective variable in terms of increase in investment portfolio of companies.
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1. Introduction

Nowadays the insurance sector is getting more and more important in financial markets. This sector requires a
dynamic structure as well as a financial source in order to adapt changing market conditions and to continue its
development (Yiicememis et al., 2011). Insurance companies, which manage their financial portfolio to receive
revenue, seek new sources to make more profits than their investment activities (Kuzmina and Voronova, 2011).
Companies in the insurance sector acquire these financial sources in many different ways. These sources are declared
as funds which can be used in time between premium and payments of the insured and claim payment with some
limitations. The funds that were created through the insurance system might be potentially used to contribute a
country’s economic development (Unal, 1994).

Insurance companies apply several different sources in order to extend their investment portfolio. Premium and
claim payments can be considered as the factors that directly affect investment portfolio of companies. In addition,
population of the companies’ origin countries, as it demonstrates the largeness of the market, can be considered as a
factor.

Insurance companies can be influenced by several economic factors while extending their investment portfolio.
Among these factors, global economic crises are considered as the potentially most effective factor. As recent history
indicated, economic crisis in 2008 negatively affected many sectors including the insurance sector. Kocovi¢ et al.
(2011) stated that the global crisis did not directly affected investment portfolio of insurance companies but it led
companies to change their preferences for their investment funds. Impavido and Tower (2009) identified that the
global crisis in 2008 caused them to follow more conservative investment policies; therefore the impacts of the crisis
were minimum. Particularly for non-life claims, these effects were kept in minimum. Liedtke and Schanz (2010)
urged that the 2008 crisis had lesser impacts on the insurance sector in comparison to the banking sector. They gave
the most significant reason for this is that the impacts of the crisis on liquidity risks of insurance companies occurred
differently than other financial institutions’ liquidity risks. Schich (2009) however argued that the crisis had
considerable effects on insurance companies, particularly on changes of their investment portfolio and financial
market values.
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While the impacts of the global crisis in 2008 on investment portfolio of insurance companies in European
companies, it is possible to extract different results. It is safe to say that insurance companies in Latvia, Bulgaria,
Malta, Croatia, Portugal, Austria, Spain, Denmark and Germany used the crisis as an opportunity (investment
portfolio values in Latvia, Bulgaria, Malta and Croatia are lower than other countries, so these are not shown on the
graph). The companies in these countries, both during and after the crisis, increased their values concerning their
investment portfolio.
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Figure 1. Countries with continuous increase trend in investment portfolio values

European countries such as Estonia, Cyprus, Slovakia, Slovenia, Hungary, Czech Republic and Greece did not
experience a stable growth or recession during the economic crisis. Portfolio values of insurance countries in some of
these counties diminished during the crisis but next year they experienced an increase in these values. Even some
countries reached higher levels than the years before the crisis.
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Figure 2. Countries lacking continuous increase trend in investment portfolio values

In countries like Iceland, Romania, Turkey, Norway and United Kingdom, the view that was created by the crisis is
rather darker (investment portfolio values in Iceland, Romania and Turkey are much lower than other countries.
Because of that, only Turkey is shown on the graph in order to understand the country’s position among others). In
these countries, total investment portfolio values of insurance companies decreased during the crisis and this
tendency to decrease continued in the following years. Therefore it is not possible to claim the crisis had similar
impacts on the insurance sector in Europe.
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Figure 3. Countries with continuous decrease trend in investment portfolio values

This study analysed and modelled variables that might have impacts on investment portfolio in two different cases
separately. In the first case, with the assumption that the crisis had no effects, possible variables that are considered
to influence investment portfolio of insurance companies were examined. In the second case, the same variables,
with regard to the impacts of the global economic crisis in 2008, were used to form models.

2. Methodology

Dynamic panel data models can be examined as two groups: autoregressive panel data models and distributed lag
panel data models. In autoregressive panel data models, lag values of dependent variables are included as
independent variables whereas in distributed lag panel data models, lag values of independent variables are
considered as independent variables. Dynamic panel data models are generally analysed as autoregressive panel data
models.

Yi=a;+yYiq + BXi + vy i=1,2,...,N (individuals), t=1,2,...,T (time) (1)
Here, v;e = p; + uye

In this model, lag values of the dependent variable are on sides of independent variables. In this model X;, are
regressors (X;, will be strictly exogenous (X;, are uncorrelated with v;, V i,t)), p; is fixed (by construction, Y;,_;
is correlated with ;) individual effects, and v;; has zero mean, constant variance, and is uncorrelated across time
and indiviauals. In dynamic models, estimators based upon Ordinary Least Squares (OLS) and Generalized Least
Squares (GLM) are biased and inconsistent (Bond, 2002). This is because in dynamic models due to past shocks and
Y; (-1 is correlated with u;_q. Y is a function of y; and it is also correlated with error term consisting of u;.

An alternative transformation to remove individual effects y; is called “the first-difference” information:
Ay = yAyi -1 + BAX + Avy (2)

The first difference is dropped from the p; model with its transformation. As the lag dependent variable is internal
and model’s independent variable (AY;,_;) and error term is not orthogonal, biased estimators are obtained. In
situations where there is a relationship between independent variables and error term, instrumental variables
regression is used to make estimators consistent. However, the effectiveness of the estimators varies according to the
instrumental variable method used. In dynamic models, the instrumental variable method was first suggested by
Anderson and Hsiao (1982). Anderson and Hsiao (1982) suggested excluding the first differences model and y; unit
effects from the model and using (AY;,_;) instead of (AY;,_,) or (Y;,—,). Therefore, consistent but ineffective
estimators were acquired. Arrelano and Bond (1991) used the moments consisting of all possible lag values of the
dependent variable and estimated a model with more instrumental variables (Zeren and Ergun, 2010, p.77). They
obtained these estimations through a single-step and two-step Generalized Method of Moments (GMM) methods. In
all instrumental variables regression models, GMM estimators have non-biased and smaller variance (Garza et al.,
2011).

Arellano and Bover (1995) used the “orthogonal variation” method and suggested effective instrumental variable
method. Blundell and Bond (1998) suggested an alternative method. Blundell and Bond focused on the orthogonality
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condition T=3, (N>T) and E = (¥;,Au;3) = 0 and emphasized the importance of extra moment criterion in order to
acquire effective estimator of the dynamic panel data model.

Windmeijer (2005) considered that standard errors produce biased results under heteroscedasticity, stated the
necessity for using a modified instrumental variable and suggested two-step GMM model. As the first differences
method remains weak and T is small, this study employed the Arellano and Bover/Blundell method and “Bond
System Generalized Method of Moments”.

3. Implementation

The financial and economic crisis, which began in 2008 in the west, was the worst crisis in the last 70 years. It is
much more severe than Asian crisis in the 1990s and the 2001 crisis that occurred after the 7/11 events. The aim of
this study to investigate the impacts of the crisis in 2008 on total investment portfolio of insurance companies in
European countries between 2007 and 2012 and to analyse variable that have affected total investment portfolio in
this above-mentioned period.

The insurance market is mostly under the influence of past experiences and old habits. Therefore, it is very important
to consider lag values as explanatory factors in examining total investment portfolio of insurance companies (Arena,
2008). In this study, dynamic panel data estimators were used in order to investigate the impacts of the former period
on total investment portfolio of insurance companies. Thereby, the effects of dynamic structure of portfolio on
variables can also be empirically observed. We used two-step difference GMM estimators with the Windmeijer
correction.

In this study, for the insurance companies located in 30 European countries, the changes in the variable total insurers’
investment portfolio in Europe (TIIPE) were explained through the variables the number of Insurance Companies
(NIC), total direct life premium income (TLPI), life benefits paid (LBP), nonlife claims paid (NLCP), motor gross
written premiums (MGWP), motor claims paid (MCP), European property gross written premiums (EPGWP), gross
domestic products (GDP), population (POP) and the Dummy variable (D1), which was formed to include the impacts
of the crisis. The data used in this study were acquired from the official website of Insurance Europe (European
(re)insurance federation). The list of included countries was given on Appendix-1.

Descriptive statistics concerning these variables are shown on Table 1. The average value of investment portfolio for
30 European countries was found 242 892.40 and standard deviation was found 456 818.40. The average number of
insurance companies, for the 30 countries that were analysed, was calculated 174.4. Among these 30 countries, the
least number of insurance companies is in Iceland (9) and the most in United Kingdom (1314).

Table 1. Descriptive statistics

Variables Mean Std.Dev. Min. Max.
TIIPE 242 892.,4 45 6818,4 304,8 2007 124
NIC 174,4 2281 9 1314
TLPI 21817,7 43 185,7 18,9 295 249,9
LBP 19 614,6 41 814,7 4,2 248 639,5
NLCB 9819,4 16 255,8 39,8 67 535
MGWP 4249,1 6316,3 50,1 21989
MCP 3266,2 5280,3 26,4 20 444
EPGWP 2779,8 44489 20 17 837,2
GDP 454 291 640 183 5557,4 2 609 900
POP 1.82E+07 2.40E+07 31763 8.23E+07

The study analysed two situations. In the first situation, the impacts of the global crisis in 2008 were ignored and a
model (Model 1), which demonstrated the significance of concerning variables in explaining the total insurers’
investment portfolio in Europe variable, was formed. In the second situation, the impacts of the global crisis in 2008
were included in the model (Model 2) and significance of variables that explained the dependent variable was
re-examined. The results concerning these models are summarized on Table 2.
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Table 2. The results concerning the model

Model 1 Model 2
Constant -61843.22%** -55788.93%%*
19679.98 22408.34
TIIPE(-1) -0.70561*** -0.66443%%*
0.02811 0.025802
NIC -308.4151*** -306.2636%%*
25.58657 27.51779
TLPI -0.58413*** 1.40074 %%
0.28246 0.47187
EPGWP 191.0295%** 179.9473 %%
5.18231 4.62166
LBP 1.14219%** 1.08981%**
0.27569 0.28596
MCP -19.58834*** -10.32276*
4.24747 543184
POP 0.00062%** 0.0004813**
0.00018 0.000226
D1 -13413.53%**
2783.622
N and # of groups 150-30 150-30
Wald Statistics (df) 26722.04 (7) 12233.79 (8)
Number of Instrument 21 22

Arellano-Bond test for zero
autocorrelation in

first-differenced error

AR(1) = 0.06649 AR(1) = 0.08742

AR(2)=0.38934 AR(2) =0.994

According to the research findings, variables that were found significant can be interpreted as follows;

It was found out that the NIC (number of insurance companies) variable had diminishing effect on the total insurers’
investment portfolio in Europe variable in both Model 1 and Model 2. This situation can be interpreted that the
increase in number of companies in a particular country leads to share of the market with more companies;
consequently their shares in the extended market decrease. It was observed that TLPI (total direct life premium
income) had negative and little effect on the TIIPE variable in Model 1 whereas it had positive effect in Model 2. It
was found out that the EPGWP (European property gross written premiums) variable was the most effective one on
the TIIPE variable. Nevertheless, it can be said that this impact is lesser than before the 2008 global crisis. The
impact of the LBP (life benefits paid) variable had on the TIIPE variable was found positive. However considering
the effects of the crisis, it can be said that this impact decreased a bit. The impact of the MCP (motor claims paid)
variable on the dependent variable was found decreasing. Payments of insurance companies result in recession of
their investment portfolio. However, as this model included the impacts of the crisis, the amount of this decrease was
found even smaller. The effects of the POP (population) variable on the TIIPE variable was identified very small,
almost zero but significant. As the population grows, the number of the insured is expected to grow. The expected
increase in the model, where the impacts of the crisis were examined, was more than the other model where the
impacts of the crisis were excluded. The D1 (Dummy indicating the impacts of the crisis) variable was added to the
Model 1 in order to include the impacts of the global economic crisis in 2008. This variable was found negative and
significant. Thereby, this shows that the crisis had diminishing effects on the total insurers’ investment portfolio. In
this context, it is possible to claim that the 2008 crisis influenced the insurance sector. Nevertheless, the lag of the
total insurers’ investment portfolio in Europe (TIIPE) variable negatively affected the TIIPE variable. This situation
can be interpreted that the crisis spread and consequently total insurers’ investment portfolio was negatively affected.
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Moreover, decrease of the demand in the sector can only be balanced in the medium term.

In the model, the AR(1) and AR(2) tests were applied in order to determine whether there was autocorrelation. In
dynamic panel data models, first degree autocorrelation is frequently encountered and it is considered natural due to
the own structure of the model. In the model, no finding was acquired concerning second degree autocorrelation. The
absence of second degree autocorrelation shows that GMM estimates were consistent.

4. Conclusion

Economic and financial crisis affect the insurance sector as they have impacts on all other sectors. It can be said that
the insurance sector is seriously vulnerable during crisis periods as the products of the insurance sectors gives
guarantee to the risks of the finance, banking and real estate sectors in several fields. In addition, this is because the
insurance sector can be considered as additional and escapable costs in such times. Nonetheless, insurance
companies face new types of risks due to their increasing cross-border transactions. As economic crisis spread other
countries, there are many factors affecting investment portfolio of insurance companies. In the light of these research
findings, the aim of this study is to examine the impacts of the 2008 crisis on total investment portfolio of insurance
companies in European counties and to analyse variables affecting it.

The analysis indicates that the following variables have influences total investment portfolio of insurance companies:
number of insurance companies, total direct life premium income, life benefits paid, nonlife claims paid, motor gross
written premiums, motor claims paid, European property gross written premiums, gross domestic products,
population. It was identified that companies should reconsider their positions with regard to these variables and
control values concerning them. In addition due to direct and indirect impacts of the crisis, insurance companies
experience considerable losses in their premium revenue during crisis periods. It was also found out that the increase
in number of insurance companies in these countries caused a decrease in portfolio of companies in an extremely
competitive market.

Finally, it was identified that the 2008 crisis had impacts on total investment portfolio of insurance companies in
Europe. It was also found out that the most increasing effect on investment portfolio of insurance companies was
caused by European property gross written premiums.
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Appendix 1. The list of countries

Austria Belgium Bulgaria
Switzerland Cyprus Czech Republic
Germany Denmark Estonia

Spain Finland France

Greece Croatia Hungary

Ireland Iceland Italy

Latvia Malta Netherlands
Norway Poland Portugal
Romania Sweden Slovenia
Slovakia Turkey United Kingdom
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