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Abstract
This study aims to measure the foreign exchange risks that the insurance companies are exposed
to. In this context, this study analyzes 7 insurance companies listed in Borsa Istanbul (Istanbul
Stock Exchange). The foreign exchange risks that the insurance companies are exposed to were
measured using VaR models, Historical Simulation and Monte Carlo Simulation methods. Data obtained from the analysis show the losses that the insurance companies suffer due to exchange risk.
The losses calculated using the Monte Carlo Simulation were found to be greater than the losses
calculated using Historical Simulation.
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1. Introduction
It is possible to briefly define risk as a liability with potential loss. There are many risks that life insurance and
pension companies are exposed to. However, the most significant risks arise from the core business of a company. These are risks that a company undertakes in return for premiums collected as a result of insurance contracts. Potential risks most commonly involve such risks.
As insurance industry constitutes an important part of the finance system especially in developed countries, it
is exposed to financial risks. It is a common practice for insurance companies to invest in several financial assets
in order to utilize the insurance premiums they have collected. Therefore, it is inevitable that insurance companies are faced with financial risks. Among the common risks other than insurance transactions that life insurance
and pension companies are exposed to, there are financial risks such as interest rate risk, credit risk, liquidity
risk, exchange rate risk. In addition, market risk, group risk, operational risk, modeling risk, and regulatory restrictions risk are also significant when it comes to insurance companies.
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Financial risks involve two major factors. The first one is the deteriorations in the macroeconomic capacity as
a result of political or economic crises both in national and international settings. As these kinds of risks arise
from an imbalance in the system, they are also known as market or system risks. The second risk component is
the unsystematic risks which commonly arise from the internal structure of a company and are defined by factors such as management quality, integrity of the financial structure, and the ability to be competitive. These two
types of risks combined are called the “total risk”. Risk management models first define and classify the risks.
The next step for risk management models is to measure and assess the risks while the third step involves the
creation of a risk map in order to reduce these risks. The following processes involve continuous risk tracking
and regular reports to the risk management department.
Insurance companies, when holding assets in the form of foreign currencies in order to meet their obligations,
are exposed to foreign exchange risk. This type of risk results from the fluctuations in exchange rates. This practice creates a threat in terms of foreign exchange rate when the company is indebted in foreign currencies. Insurance companies take foreign exchange risks into consideration as part of their assessments for the next twelve
months when calculating their minimum capital requirements. The foreign exchange risk is a factor not just insurance and reassurance companies but any company must take into consideration (Insurance Europe, 2013).
According to Giddy & Dufey, foreign exchange risk is “the impact of the unpredictable exchange rate changes
on a company” (Giddy & Dufey, 2006).
The foreign exchange risk cannot be eliminated altogether yet, there are several solutions in order to minimize
its impact. The foreign exchange risk is especially an important issue for international companies. The research
showed that the profits of international companies were affected by the fluctuations in the exchange rates (Popov & Stutzmann, 2003).
This study aims to measure the foreign exchange risk that the insurance companies are exposed to. For this
purpose, this study measures the risks arising from exchange rate positions of 7 insurance companies listed in
Borsa Istanbul (BIST).

2. Literature Survey
Value at Risk is a measure which can be used for any company which is exposed to financial risk. It is commonly used by banks, insurance companies, pension funds, and other financial corporations for which risk
management is a must (Jorion, 2000). Literature shows that studies on Value at Risk mainly focus on such organizations.
Assaf (2015), Su (2015), Iglesias (2015), and Baciu (2014) used Value at Risk in order to measure the risks
stock markets are exposed to. Assaf (2015) investigated the performance of stock markets operating in MENA
(Middle East and North Africa) countries using the Value at Risk method. Su (2015) investigated the performance of stock markets operating in developing countries using the Value at Risk method. Iglesias (2015) analyzed the stock markets operating in the EUROZONE using the Value at Risk method for a period between 2000
and 2012. Baciu (2014) calculated the risk of the Romanian stock market using the Value at Risk method.
Keçeci & Sarul (2014), Adams et al. (2014), Janssen (2009), and Majumdar (2008) have conducted Value at
Risk calculations for insurance and financial organizations. Adams et al. (2014) assessed the direction, extent
and duration of the risk dispersion between financial organizations using Value at Risk methods. Keçeci & Sarul
(2014) turned to VaR methods in order to measure the market risk Turkish insurance companies are exposed to.
Majumdar (2008) measured the insurance risks using historical simulation and Monte Carlo simulation, methods
used in VaR calculations. Janssen (2009) measured the portfolio risks European insurance companies are exposed to as part of Solvency II using VaR methods.
This study measures the foreign exchange risk of 7 insurance companies operating in Turkey listed in Borsa
Istanbul are exposed to using Value at Risk methods. In this respect, this study is expected to contribute to the
literature.

3. Data and Methodology
This study uses Value at Risk methods in order to measure the foreign exchange risk insurance companies are
exposed to. Value at Risk is a method commonly used in order to measure the market risk.
Value at Risk is a risk measure first developed by J.P. Morgan in 1994 to estimate the loss expected for a
fixed portfolio for a time period of “t” with a specified “p” probability value. Thus, it is possible to measure the
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total risk a portfolio is exposed to with a single number. Being a simple and easy-to-use method, this technique
is quickly adopted by several financial organizations and has gained widespread use (Iorgulescua, 2012). It
gained widespread use in risk measurements especially after the Financial Crisis of 2008 (Piroozfar, 2009).
Stress testing for portfolio performance measurements in extraordinary market conditions is used in addition
to the VaR methods which is ideal for normal market conditions. This is shown in Figure 1.
Risks occurring from extraordinary market conditions and extreme price movements influence the condition
of the portfolio (BIS, 2005, 4). The Value at Risk methods used is classified into two groups, namely, Parametric Methods (Variance-Covariance Method) and Non-Parametric Methods (Historical Simulation, Monte Carlo
Simulation Methods).

3.1. Historical Simulation Method
Historical Simulation Method involves the application of asset returns of a time series of past 250 days to the
current portfolio weights (Bolgün & Akçay, 2009).
N

R p ,t = ∑ Wi ,t Ri ,t
i =1

k ∈ (1, 2, t )
W: Current weight of the risk factors in a portfolio
R: Change in returns
Probable portfolio value is estimated using the changes in return for w weights and a time period of t, and
VaR is calculated for a confidence level of 95% or 99%. The full valuation method involves the whole set of
prices while Historical Value at Risk requires efficiency curves which proves the realism inherent for this method.
Thus, the model risk decreases while it is fully eliminated when not available in the data. Therefore, this method can be used as both linear and nonlinear investment tools (Manganelli & Engle, 2001).
The criticism about this method focuses on the disadvantage arising from ignoring some risks by failing to
consider possible future changes as the method focuses on the changes in the sample being based on historical
data (Pallotta & Zenti, 2000).

3.2. Monte Carlo Simulation Method
Monte Carlo Simulation requires the generation of various random numbers in order to reach the correct VaR.
Random number generation should be increased by 100-fold in order to increase the accuracy of VaR by a digit
(Glasserman, 2004). Nevertheless, Monte Carlo Simulation is commonly used in stress testing (Guo, 2008).
Parameters Used in the Value at Risk Measurement.
VaR calculations depend on a number of parameters. These are holding period, confidence level, sampling
period and calculation of capital requirement.

3.3. Holding Period
Considering Value at Risk is based on the measurement of the price changes of a portfolio or an individual asset

Figure 1. Value at Risk. Source: BIS, 2005.
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in a “certain time period”, the holding period is a parameter concerning the time period in which assets will be
held in the portfolio. In other words, the holding period is the time horizon in which the change in the portfolio
value is to be calculated (Assaf, 2015).
The holding period is calculated by taking the square root of the period as part of the VaR calculations (Iglesias, 2015).
1 day holding period = 1 = 1
10 days holding period = 10 = 3.162278
21 days holding period = 21 = 4.582576
252 days holding period = 252 = 15.87451
The VaR calculated for a holding period is multiplied with the square root of that holding period which VaR
is to be calculated for. Therefore, the result obtained for a holding period of 10 days is higher than the result obtained for a holding period of 1 day. The VaR increases as the holding period increases.

3.4. Confidence Interval
Confidence interval should be estimated beforehand in VaR calculations. The confidence level is determined
based on the company’s risk appetite and its economic capital stock (Yildirim, 2012). Standard VaR calculations
aim to measure potential future losses in a specified confidence level (commonly 95% or 99%) (Bolgün &
Akçay, 2009).
Confidence level when defined as 99% for VaR estimation means that the probability of the maximum loss
for a day exceeding the VaR level is only at 1%. The VaR value calculated increases with the increasing confidence level.

3.5. Sampling Period
Another parameter of the Value at Risk (VaR) measurements is the determination of past observation periods for
which the volatility and correlations will be calculated and price changes will be observed.
The success of VaR calculations depends on the dataset to be used in volatility and correlation calculations.
Volatility values calculated for different sampling periods will give different results therefore resulting in different VaR values. The Basel Committee defined a minimum of a year (252 working days) as the sampling period and obliged companies to update their dataset in specific intervals and to calculate VaR according to the
new dataset (Basel Committee on Banking Supervision, 2009, 13). The sampling period shall be no less than a
year (250 working days).

3.6. Capital Requirement Calculation
Capital requirement calculation is not a primary parameter of VaR calculations. However, capital requirement
will be calculated for the market risk following the VaR calculation. In other words, risk exposure should be
stated in capital in order to make it possible to compare capital costs of all risks in a common plane. Therefore,
Bank for International Settlements (BIS) set the capital coefficient to be 3 at a minimum. This value alternates
between 3 and 4. The BIS is subject to serious criticism on this subject. Some claim that this capital coefficient
lacks the necessary basis. Actors of the market find this coefficient higher than it should be (Bolgün & Akçay,
2009).
It is a common practice for banking organizations to associate VaR results with their capital adequacy by
multiplying the VaR results with the capital coefficient, 3 as part of the capital requirement calculations. Yet,
there are no standards defined for the insurance companies.
Insurance companies included in this study and their exchange rate positions are shown in Table 1 and Table
2.
This study analyzes 7 insurance companies operating in Turkey listed in Borsa Istanbul. 6 of these insurance
companies focus their activities in fields other than life insurance while 1 of them operates in life insurance. It
was not required to calculate the risks life insurance companies and others are exposed to separately as financial
risks were in question. Exchange rate positions of the insurance companies included in the analysis are given in
Table 2.
6 of the insurance companies have a positive foreign exchange position. In other words, they do not have a
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Table 1. Insurance companies which are included in the analysis.
Company Code

Company Name

Field of Activity

ANSGR

Anadolu Insurance

Other than Life Insurance

AKGRT

Ak Insurance

Other than Life Insurance

GUSGR

Güneş Insurance

Other than Life Insurance

HALKS

Halk Insurance

Other than Life Insurance

ANHYT

Anadolu Life Insurance

Life Insurance

AVIVA

Aviva Insurance

Other than Life Insurance

RAYSG

Ray Insurance

Other than Life Insurance

Table 2. Exchange rate positions of the insurance companies.
Net Foreign Currency Position

Net Foreign Currency Position in
the Balance Sheet

Company Code

Portfolio
Date

USD

Euro

TL

ANSGR

31.12.2014

41.117.370

8.517.960

112.537.672

AKGRT

31.12.2014

41.485.131

4.444.460

101.838.273

GUSGR

31.12.2014

2.911.853

680.409

8.195.849

HALKS

31.12.2014

4.007.593

1.796.382

13.799.576

ANHYT

31.12.2014

(3.300.293)

6.215.766

12.042.698

AVIVA
RAYSG

31.12.2014

(675.931)

(2.089.603)

(7.461.555)

31.12.2014

5.456.171

5.231.403

26.949.656

foreign exchange deficit. Only Aviva insurance had a negative foreign exchange position. USD and Euro were
included in the study in terms of foreign exchange positions of the companies. Other currencies which account
for small amounts were not included in the foreign exchange positions of insurance companies. In addition,
amounts which were listed under the “other” option were not included in the portfolio.
Net positions of the insurance companies in USD and Euro as stated in their balance sheets were calculated in
Turkish Lira dividing the amounts by the average exchange rates issued by the Central Bank of Turkey for the
date of 31.12.2014 (USD = 2.1343; Euro = 2.9365).
The analysis was based on the daily exchange rates for 252 working days between 01.01.2014 and 31.12.2014.
It is required to take data for at least 252 days into account when calculating the VaR. Figure 2 shows the value
of the Euro and USD against Turkish Lira.
The analysis involved the value of the Euro and USD for 252 days. According to the increases and decreases
in the value of the USD (Figure 2) it was found that the maximum increase in the value accounted for 5% while
the maximum decrease in the value accounted for 4%. The Euro, on the other hand, suffered a value loss by 6%
against the Turkish Lira in 2014 while increasing by over 4% for the same period.

4. Empirical Findings
The first phase of this study involved calculations of the Value at Risk for insurance companies in question. The
second phase involved the estimation of the impact of Value at Risk on the capital adequacy ratios of these insurance companies. The Calculations involved Historical Simulation Method and Monte Carlo Simulation Method with a confidence level of 99% and holding periods of 1 and 10 days.
Descriptive statistics for foreign exchange rates used in the market risk calculations are shown in Table 3.
The skewness and kurtosis coefficients need to be investigated in order to look into the distribution structure
of the return series with irregular distribution. Skewness measures the symmetry of the distribution while
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Figure 2. Euro and USD exchange rate changes.
Table 3. Descriptive statistics for foreign exchange rates.
EURO

USD

Statistic

Statistic

Mean

2.9107

2.1977

5% Trimmed Mean

2.8908

2.1923

Std. Deviation

0.1042

0.1108

Minimum Value

2.7585

2.0701

Maximum Value

3.2110

2.3691

Skewness

0.7202

0.2662

Kurtosis

2.1254

1.2145

kurtosis measures the peakedness of the distribution. A normal distribution gives a skewness coefficient of 0
while giving a kurtosis coefficient of 3. The skewness coefficient values greater than 0 implies that the distribution is left-skewed; while values smaller than 0 implies that the distribution is right-skewed. Kurtosis, on the
other hand, gives information about the distribution frequencies if they are accumulated around the average or if
they diverge from the average in order to form a flat structure. Kurtosis coefficient values greater than 3 implies
that the distribution is peaked; while values smaller than 3 implies that the distribution is flat.
Considering the skewness coefficients of the foreign exchange rates in question, it was found that the skewness coefficients of the Euro and USD were both greater than 0. This means that the return distribution of these
currencies was left-skewed. Kurtosis coefficients of the Euro and USD distributions were smaller than 3 and it
was found that the distributions were flat-topped.
The foreign exchange rates in question do not exhibit normal distribution characteristics. As Historical Simulation Method does not require estimation of any parameters such as volatility or correlation, misinterpretation
of the parameters was not an issue.

4.1. Results of the Historical Simulation Method
Results of the Historical Simulation Method give the maximum expected loss for a time interval of 252 days
under normal market conditions with a confidence level of 99%. The results obtained from the Historical Simulation Method against Foreign Exchange risk are shown in Table 4.
When the Historical Simulation results of the insurance companies were analyzed it was found that their daily
losses ranged between 0.59 and 1.75. Halk Insurance suffered the greatest loss with 1.75%. The losses insurance
companies suffer increased with the increasing holding periods. Losses calculated for a holding period of 10
days range between 1.86% and 5.54%.
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Table 4. Historical simulation method results for insurance companies based on foreign exchange risk.
Insurance
Companies

Historical VaR
Results
(1 day) TL

Historical VaR
Results
(10 days) TL

VaR Position/
Current Value of the Portfolio
(1 day) %

VaR Position/
Current Value of the Portfolio
(10 days) %

ANSGR

800.348

2.530.923

0.71%

2.25%

AKGRT

600.254

1.898.170

0.59%

1.86%

GUSGR

100.874

318.992

1.23%

3.89%

HALKS

241.963

765.154

1.75%

5.54%

ANHYT

98.142

310.352

0.81%

2.58%

AVIVA

65.245

206.323

0.87%

2.77%

RAYSG

320.254

1.012.732

1.19%

3.76%

4.2. Results of the Monte Carlo Simulation Method
Monte Carlo Simulation Method reveals the most unfavorable conditions insurance companies may face under
normal market conditions with a confidence level of 99%. Results of the Monte Carlo Simulation against the
Foreign Exchange risk are shown in Table 5.
When the results given in Table 5 are analyzed it was found that daily losses ranged between 0.35% and
0.93%. Güneş Insurance suffered the greatest daily loss with 0.93%, while Ak Insurance suffered the lowest
daily loss with 0.35%. According to the VaR results obtained from a holding period of 1 day using the Monte
Carlo Simulation, Ak Insurance suffered the second greatest loss with 0.90%.
When the Value at Risk positions were calculated using the Monte Carlo Simulation is proportioned to their
current values; daily losses with respect to a holding period of 10 days was found to be in a range between 1.10%
and 2.95%. Güneş Insurance suffered the greatest loss with 2.95% according to the Monte Carlo Simulation results obtained from a holding period of 10 days. The lowest loss, on the other hand, was 1.10% in the case of Ak
Insurance. Halk Insurance suffered the second greatest loss with 2.85% according to the results obtained from a
holding period of 10 days.
VaR results obtained using the Historical Simulation Method for holding periods of 1 day with a confidence
level of 99% were higher than those calculated using the Monte Carlo Simulation. Similarly, the results obtained
for a holding period of 10 days is higher than the results obtained for a holding period of 1 day.

4.3. Association of VaR Results with Capital Adequacy
Capital adequacy correlation is a necessary process in order to determine the impact of the VaR results on the
capital adequacy of insurance companies. Especially the regulatory and auditing authorities will be interested to
see the erosion in the capital adequacies of insurance companies caused by the VaR results.
We have mentioned that the Bank for International Settlements (BIS) identified a capital coefficient at a
minimum of 3 for the calculations of capital adequacy according to the Value at Risk (VaR) results. However,
several authorities claim that this capital coefficient lacks the necessary basis. In fact, when the capital coefficient is taken 3 in the correlations between the VaR results and capital adequacies it would take the capital adequacy ratios to a lower level. Banking Regulatory and Supervisory Agency also recommends the capital coefficient to be taken 3. Yet, there are no standards defined for the insurance companies in Turkey in this respect.
This study used the capital coefficient of 3 in the correlations between the VaR values of insurance companies
and their capital adequacy ratios.
Table 6 shows the current capital adequacy ratios of insurance companies as of 2014.
Insurance companies operating in Turkey calculate their capital adequacy ratios by dividing their capitals by
their minimum required capital. According to the capital adequacy ratios obtained, capital adequacy ratio of
Aviva Insurance is found to be below 100. Anadolu Life Insurance was found to be the insurance company with
the greatest capital adequacy ratio.
The required capital is most commonly calculated using two methods in Turkey. According to the first method, the capital is calculated separately for fields such as insurance other than life insurance, life insurance and
pension. This method involves the use of the highest of the two amounts found based on the premium and dam-
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Table 5. Monte Carlo simulation results for insurance companies based on foreign exchange risk.
Insurance
Companies

Monte Carlo VaR Results
(1 day) TL

Monte Carlo VaR Results
(10 days) TL

VaR Position/
Current Value of the
Portfolio (1 day) %

VaR Position/
Current Value of the
Portfolio (10 days) %

ANSGR

480.142

1.518.342

0,43%

1,35%

AKGRT

354.215

1.120.126

0,35%

1,10%

GUSGR

76.417

241.652

0,93%

2,95%

HALKS

124.152

392.603

0,90%

2,85%

ANHYT

52.478

165.950

0,44%

1,38%

AVIVA

41.254

130.457

0,55%

1,75%

RAYSG

185.125

585.417

0,69%

2,17%

Table 6. Capital adequacies of the insurance companies.
Insurance Companies

Capital

Minimum Required Capital

Adequacy Ratios*

ANSGR

1.019.833.212

847.030.553

120

AKGRT

380.681.096

230.960.763

164

GUSGR

401.158.535

346.688.854

115

HALKS

182.913.391

138.542.386

132

ANHYT

620.647.012

128.316.773

483

AVIVA

73.426.310

108.843.271

67

RAYSG

109.646.602

91.772.888

120

*

Capital/Minimum Required Capital. Source: 31.12.2014 Balance Sheet Annotations.

Table 7. The impact of foreign exchange risk analysis on the capital adequacy of insurance companies.

Capital Adequacy Ratio
Historical Simulation
(1 day holding period)
Historical Simulation
(10 days holding period)
Historical Simulation
(with 3 capital factors)*
Monte Carlo Simulation
(1 day holding period)
Monte Carlo Simulation
(10 days holding period)
Monte Carlo Simulation
(with 3 capital factors)*

Anadolu
Insurance

Ak Insurance

Güneş
Insurance

Halk
Insurance

Anadolu Life
Insurance

Aviva
Insurance

Ray
Insurance

120

164

115

132

483

67

120

120

164

115

132

483

67

120

120

164

114

131

482

66

120

119

164

112

130

480

65

119

120

164

115

132

483

67

120

120

164

115

132

483

67

120

120

164

114

131

482

66

119

*

1-day VaR results are multiplied by 3 capital factor.

ages for insurance other than life insurance and the use of the total amount for results related to obligation and
risk for life insurance. According to the second method, required capital equals to the sum of active risk, reassurance risk, risk of overly increased premiums, risk of provision for outstanding claims, notation risk and foreign exchange risk.
Insurance companies operating in Turkey most commonly prefer the first method when calculating the minimum required capital. The minimum required capitals included in this study are directly taken from the balance
sheet annotations of the insurance companies in question.
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The impacts of the Historical and Monte Carlo Simulation Methods on the capital adequacy ratios were found
at different levels (Table 7). Values obtained from the Historical Simulation Method have taken the capital
adequacy ratio to a point lower than the ones obtained from the Monte Carlo Simulation Method. However, this
decrease was not significant. The VaR results obtained appears to have no adverse impact on the capital adequacy ratios.

5. Conclusion
Insurance companies are exposed to financial risks as it is the case for any other financial organization due to
their assets and their obligations. Among these risks, financial risks are risks such as foreign exchange risk, interest rate risk, credit risk, and liquidity risk. Aforementioned risks have an impact on the operations of insurance companies to a degree close to the banking industry and they tend to result in loss when they are realized.
This study measured the foreign exchange risks which insurance companies may be exposed to using the VaR
models. 7 insurance companies listed in Borsa Istanbul were analyzed. Value at Risk was calculated for the foreign exchange positions of insurance companies. The results showed that:
Results obtained from the Historical Simulation Method were higher than those obtained from the Monte
Carlo Simulation, both being methods of the VaR calculation. Similarly, the losses calculated for a holding period of 10 days were higher than the ones calculated for a holding period of 1 day. The VaR results obtained appear to have no adverse impact on the capital adequacy ratios.
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