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Abstract. In this article, Risk of Open Currency Position which the banks are most commited
and Value at Risk method which is used to measure market risk are investigated. Variance -
Covariance and Historical Simulation Methods used in calculating risk expense were thoroughly
investigated and analyzed its effects on banks.
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1. Open Currency Position Risk

If the bank has a disparity between the total balance sheet assets and the total of the
balance sheet liabilities in one currency, then the bank’s balance position in that currency
is open. If the balance sheet assets in the currency exceed the total amount of the total
liabilities, then the bank position will be long in that currency, in the contrary, if the
balance sheet liabilities in the currency exceed the total amount of the total assets, then
the bank position becomes short.

If the position of the bank in one currency is long, then the bank will suffer losses as
a result of a decrese of exchange rate. On the contrary, if the position in one currency is
short, then exchange rate of that currency will lead to the bank loss. If the position of the
bank in any currency is open to the likelihood of an event that could lead to loss, then
there would be a currency risk. This currency risk is called the Open Currency Position
risk and this risk arises from an open position on the balance of the currency. Open
Currency Position risk is one of the most exposed risks of banks.

2. Value at Risk Method

Banks open currency position either cumpulsorily or voluntarily in different currencies.
Hence, banks are exposed to risks due to their open position. It is very important for banks
to predict the effects of changes in exchange rates on the currency position within a certain
period of time. The Bank should calculate to what extent it will expose its open position,
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and hence to what extent the exposure to risk. The method used to measure the open
currency position risk is called the Value at Risk Method. Value at Risk is the maximum
exposure to probable loss of a certain amount during the valuation period. Exposure to
Risk is a method that measures the maximum loss of volatility in the financial markets,
i.e. fluctuations in volatility.

As we mentioned, a value at risk is an expected maximum loss with a certain confidence
level in a certain period of time As it is seen from the definition, Value at Risk includes
two factors, such as the Time Span and the Level of Confidence. The time interval is a
period it takes to close the position. Degree of precision of curency posiotn risk depends
on confidence level. Degree to which extend a real risk exposure is less than calculated
Value at risk is determined by confidence level. Here, the normal distribution and the
features of this distribution are important.

Normal distribution is such a distribution that is symmetrically average, and the aver-
age, median and mod are equal. These values are crossed at the same point as indicated
by a curve. Mode is the most frequently number in a series. The median is the number
in the middle of a sequence of numbers when it is put in order from smaller or larger
in series. As noted above, the right and left sides of the intersection of the curve of the
normal distribution are symmetric to each other. The normal distribution curve infinitly
stretches to the left and right but does not cut the bottom line. Below is a schedule of
normal distribution:

The standard deviation is taken at ”0” at the hinge point of the normal distribution
curve.
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The standard distribution is such a distribution that the average value for that distri-
bution is 70” and the variance is 71”. 68%, 95% and 99% of values in normal distribution
fall accordingly within (-1,+1), (-3,4+3) and, (-2,+2) standard deviation:

Different levels of confidence are selected for estimating Value at Risk. The volatility
of the market should be taken into consideration when selecting the level of confidence.
In emerging economies, financial markets are highly volatile, thus the level of confidence
should be taken higher in these countries, as the financial markets are less volatile in de-
veloped countries, so the level of confidence should be lower. However, the 99% confidence
level is selected as a standard. The Basel Committee recommends that the level of confi-
dence should be chosen as high as possible. The higher the risk level, the higher the value
at risk.



6 A. Huseynov

The methods for calculating the value at risk are divided into two classes, including
parametric and nonparametric methods. The Variance-Covariance method is used in the
parametric method, however the Historical Simulation method is in the non-parametric
method. parametric methods depend on the degree of confidence under the hypothesis
that revenue is normally distributed. In non-parametric method, income is not dependent
on any parameter. In other words, revenue is not based on any hypothesis. We will stay
on these two methods which are commonly used to measure value at risk.

3. Parametric method: Variance - Covariance method

This method determines the parameters affecting the currency position and calculates
the maximum loss value from the fluctuations that occur at a certain level of confidence.

Let’s assume that the bank’s total assets are 3,750,000 EUR and total liabilities are
5,730,000 EUR. Euro currency position is open and short. The open position is -1,980,000
EUR. Therefore, there will be loss as a result of the increase in exchange rate of the FEuro.

We need exchange rates of at least two months to calculate value at risk with para-
metric method. We obtain the latest two-month euro exchange rate on the Central Bank’s
website. In order to apply the Variance-Covariance method it is important that the dis-
tribution of the exchange rates ought to be normal. Otherwise, the value at risk will yield
an erronous result. We’ll use skewness and kurtosis to detect whether the distribution is
a normal distribution. Skewness is a number that shows the symmetry of distribution.
If skewness is equal to zero the distribution will be symmetric, if it is smaller than zero,
ie negative numbers, the distribution will be right-handed and ultimately, if it is more
than zero, that is, positive numbers, the distribution will be left-handed. The number of
kurtosis is a value associated with the sharpness or the cavity of the distribution.If the
kurtosis is 3, then the distribution will be a normal distribution, if the distribution is less
than 3 then distribution will be spike and if it is greater than 3 then it will be concave.
In order to calculate skewness, we can use SKEW in the Excel program and KURT to
calculate kurtosis. If we calculate the skewness and kurtosis values, we get the following:

Date Rate Skewness | Kurtosis | Mode Median Average

03.09.2018 | 1.9729 -0.080875 | -0.685801 | 1.972900 | 1.967050 1.965113

04.09.2018 | 1.9727

05.09.2018 | 1.9712

06.09.2018 | 1.9778

07.09.2018 | 1.9770

10.09.2018 | 1.9630

11.09.2018 | 1.9722

12.09.2018 | 1.9699

13.09.2018 | 1.9762
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Date Rate Skewness | Kurtosis | Mode Median Average

14.09.2018 | 1.9883
17.09.2018 | 1.9781
18.09.2018 | 1.9876
19.09.2018 | 1.9848
20.09.2018 | 1.9852
21.09.2018 | 2.0024
24.09.2018 | 1.9967
25.09.2018 | 1.9960
26.09.2018 | 1.9996
27.09.2018 | 1.9976
28.09.2018 | 1.9799
01.10.2018 | 1.9712
02.10.2018 | 1.9668
03.10.2018 | 1.9681
04.10.2018 | 1.9494
05.10.2018 | 1.9567
08.10.2018 | 1.9571
09.10.2018 | 1.9546
10.10.2018 | 1.9561
11.10.2018 | 1.9655
12.10.2018 | 1.9729
15.10.2018 | 1.9635
16.10.2018 | 1.9673
17.10.2018 | 1.9649
18.10.2018 | 1.9550
19.10.2018 | 1.9479
22.10.2018 | 1.9570
23.10.2018 | 1.9474
24.10.2018 | 1.9496
25.10.2018 | 1.9398
26.10.2018 | 1.9325
29.10.2018 | 1.9366
30.10.2018 | 1.9348
31.10.2018 | 1.9281
01.11.2018 | 1.9284
02.11.2018 | 1.9396
05.11.2018 | 1.9353

As you can see, skewness is -0.080875 and kurtosis -0.685801. Skewness is different
from 70”7 and kurtois is ”3”. At the same time, we have noted that in normal distribution



8 A. Huseynov

the average, median and mod are equal. Here, all of the values are different from each
other. Given all this, we can say that distribution is not a normal distribution. Neverthe-
less, we can normalize this distribution. We use the NORMDIST function in the Excel
program. This function converts distribution to a normal distribution with a specified
average value (standard average) and standard deviation. However, each distribution can
not be converted to a normal distribution. In order to use the NORMDIST function, we
need to calculate the average value and standard deviation values. To calculate the aver-
age, we sum up these amounts and divide them into their number. The average number
is calculated by the following formula:

Z?:l T

3|
I

Where, n — number of values, r; - values and 7- average of the values. After obtaining the
mean, we need to calculate the variance to calculate the standard deviation. Variance is a
statistical value that shows how far each of these exchange rates is from the average. To
calculate the variance, we calculate the sum of the squares of the differences from average
of all the rates and then divide their number to one minus. The following formula is used
to calculate variance:

o Do (1 — 7)?

n—1

Where, o- the variance of these rates. Then we need to calculate the standard deviation.
Standard deviation indicates a deviation of the estimated figure from from the mean of
the set of values Standard deviation is the root of the variance and is calculated by the
following formula:

Where, o- the standard deviation of given rates. The detailed description of the calculation
is as follows:
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Date Rate Average Square of | Variance Standard
deviation deviation

03.09.2018 1.9729 | 1.965113 0.000061 0.000388 0.019710
04.09.2018 1.9727 0.000058
05.09.2018 1.9712 0.000037
06.09.2018 1.9778 0.000161
07.09.2018 1.977 0.000141
10.09.2018 1.963 0.000004
11.09.2018 1.9722 0.000050
12.09.2018 1.9699 0.000023
13.09.2018 1.9762 0.000123
14.09.2018 1.9883 0.000538
17.09.2018 1.9781 0.000169
18.09.2018 1.9876 0.000506
19.09.2018 1.9848 0.000388
20.09.2018 1.9852 0.000403
21.09.2018 2.0024 0.001390
24.09.2018 1.9967 0.000998
25.09.2018 1.996 0.000954
26.09.2018 1.9996 0.001189
27.09.2018 1.9976 0.001055
28.09.2018 1.9799 0.000219
01.10.2018 1.9712 0.000037
02.10.2018 1.9668 0.000003
03.10.2018 1.9681 0.000009
04.10.2018 1.9494 0.000247
05.10.2018 1.9567 0.000071
08.10.2018 1.9571 0.000064
09.10.2018 1.9546 0.000111
10.10.2018 1.9561 0.000081
11.10.2018 1.9655 0.000000
12.10.2018 1.9729 0.000061
15.10.2018 1.9635 0.000003
16.10.2018 1.9673 0.000005
17.10.2018 1.9649 0.000000
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Date Rate Average Square of | Variance Standard
deviation deviation
18.10.2018 1.955 0.000102
19.10.2018 1.9479 0.000296
22.10.2018 1.957 0.000066
23.10.2018 1.9474 0.000314
24.10.2018 1.9496 0.000241
25.10.2018 1.9398 0.000641
26.10.2018 1.9325 0.001064
29.10.2018 1.9366 0.000813
30.10.2018 1.9348 0.000919
31.10.2018 1.9281 0.001370
01.11.2018 1.9284 0.001348
02.11.2018 1.9396 0.000651
05.11.2018 1.9353 0.000889

We can calculate variance and standard deviation by using Excel functions, VAR and
STDEV. Let us Normalize distribution with NORMDIST function:

Rate Normalization
1.9281 3.567192
1.9284 3.667930
1.9325 5.246246
1.9348 6.294925
1.9353 6.537772
1.9366 7.192703
1.9396 8.821054
1.9398 8.934681
1.9474 13.486201
1.9479 13.786019
1.9494 14.670538
1.9496 14.786353
1.9546 17.418853
1.955 17.600747
1.9561 18.073221
1.9567 18.312725
1.957 18.427399
1.9571 18.464853
1.963 19.907433
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Rate Normalization
1.9635 19.954187
1.9649 20.018521
1.9655 20.015891
1.9668 19.948059
1.9673 19.899468
1.9681 19.796030
1.9699 19.450303
1.9712 19.107172
1.9712 19.107172
1.9722 18.792848
1.9727 18.620038
1.9729 18.548090
1.9729 18.548090
1.9762 17.149081
1.977 16.756785
1.9778 16.347095
1.9781 16.189329
1.9799 15.201675
1.9848 12.289117
1.9852 12.045393
1.9876 10.591266
1.9883 10.173373
1.996 6.022602
1.9967 5.699944
1.9976 5.300748
1.9996 4.478074
2.0024 3.476943

The distribution table will be as follows:

25

20

15

10

11
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With The Variance-Covariance Method (VAR) The Value at Risk is calculated as
follows:

VAR = Open Position * o * «

Where, o — standard deviation, o — the level of assurance. Here, « is equal to 1,645, at
95% confidence level in normal distribution, as noted. Similarly, the value that corresponds
to 99% confidence level in normal distribution is 2,326. In our case, the open position is
-1,980,000 EUR and standard deviation is 0.019710. Therefore,

VAR95% = 64196.55 and V AR99% = 90772.75

The Value at Risk we obtained means that the maximum amount of our loss at 99%
confidence level within 1 day will be AZN 90 772.75. The probability exceeding of our
loss from this amount is 1%. If we multiply the calcaulated Value at Risk for 1 day by the
square root of holding period we will get a value at risk for that period The formula will

be:

VAR = Open position * o o % \/t

Where, t — time interval, or, in other words, a retention period.

4. Non-parametric method: Historical Simulation method

This method is based on the assumption that the history repeats itself. This method
uses Historical Values to calculate Value at Risk. That is, we can calculate the amount of
loss for tomorrow by using the prior days’ rates and losses, assuming that tomorrow will
be like the days we left behind. There will also be a level of confidence.

Suppose that the total assets of the Bank is 9,750,000 GBP and the total liabilities is
7,350,000 GBP. Pound currency position is open and long. The open position is 2,400,000
GBP. Therefore, there will be loss as a result of the decrease of the exchange rate of the
Pound.

With a Historical Simulation Method, we need exchange rates for at least the last
two months to calculate the value at risk. We obtain the latest two-month exchange rate
currencies from the Central Bank’s website. Then we calculate the daily fluctuations of
these exchange rates. The following formula is used to calculate the change:

(ratecurrent day — rateipe day before) /Tatethe day before

Then the open position is re-evaluated by multiplying to the change of these exchange
rates. These re-evaluations are then sorted from large to small. After the rankings the
total rows are multiplied by 95% or 99%. There are 45 rows in our example. If we multiply
this figure to 95% or 99%, we’ll get approximately 43 and 44 respectively. The amount
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in row 43 with probability 95%, and the amount in row 44 with probability 99% are The
Value at Risk. The detailed illustration of the calculation is as follows:

Date Rate Changel Impact | Ranking| Open | Value at Risk
posi- (95%)
tion
-20201.66
03.09.2018 2.1980 2400000
04.09.2018 2.1865 - - 28795.16 Value at Risk
0.523% | 12556.87 (99%)
05.09.2018 2.1861 -439.06 25884.10 -22608.31

0.018%
06.09.2018 2.1953 0.421% | 10100.18 | 23178.90
07.09.2018 2.1984 0.141% | 3389.06 22331.57
10.09.2018 2.1951 -3602.62 | 18663.53

0.150%
11.09.2018 2.2163 0.966% | 23178.90 | 15288.02
12.09.2018 2.2116 -5089.56 | 14071.80

0.212%
13.09.201§ 2.2172 0.253% | 6077.05 13381.90
14.09.201§ 2.2302 0.586% | 14071.80 | 12606.06
17.09.2018 2.2239 -6779.66 | 11263.58

0.282%
18.09.2018 2.2363 0.558% | 13381.90 | 10234.31
19.09.201§ 2.2354 -965.88 10100.18

0.040%

20.09.201§ 2.2354 0.000% | 0.00 8782.47
21.09.2018 2.2562 0.930% | 22331.57 | 6077.05
24.09.201§ 2.2236 - - 5705.83

1.445% | 34677.78
25.09.2018 2.2275 0.175% | 4209.39 5229.47
26.09.2018 2.2392 0.525% | 12606.06 | 5047.88
27.09.201§ 2.2364 - -3001.07 | 4209.39
0.125%
28.09.2018 2.2243 - - 3389.06
0.541% | 12985.15
- - 2882.82
0.459% | 11005.71
02.10.2018§ 2.2157 0.072% | 1734.34 2643.05
03.10.2018 2.2094 -6824.03 | 1734.34

01.10.2018 2.2141

0.284%
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Date Rate Changel Impact | Ranking| Open | Value at Risk
posi- (95%)
tion
04.10.2018 2.1978 - - 0.00
0.525% | 12600.71
05.10.2018 2.2118 0.637% | 15288.02 | -439.06
08.10.2018 2.2290 0.778% | 18663.53 | -965.88
09.10.2018 2.2278 - -1292.06 | -1292.06
0.054%
10.10.201§ 2.2373 0.426% | 10234.31 | -2715.05
11.10.2018 2.2478 0.469% | 11263.58 | -3001.07
12.10.2018 2.2505 0.120% | 2882.82 -3602.62
15.10.2018 2.2293 - - -5060.27
0.942% | 22608.31
16.10.2018 2.2346 0.238% | 5705.83 | -5089.56
17.10.2018 2.2393 0.210% | 5047.88 | -6779.66
18.10.2018 2.2267 - - -6824.03
0.563% | 13504.22
19.10.2018 2.2135 - - -
0.593% | 14227.33 | 11005.71
22.10.2018 2.2216 0.366% | 8782.47 | -
12489.16
23.10.2018 2.2029 - - -
0.842% | 20201.66 | 12556.87
24.10.2018 2.2077 0.218% | 5229.47 | -
12600.71
25.10.2018 2.1907 - - -
0.770% | 18480.77 | 12985.15
26.10.2018 2.1793 - - -
0.520% | 12489.16 | 13504.22
29.10.2018 2.1817 0.110% | 2643.05 -
14227.33
30.10.2018 2.1771 - -5060.27 | -
0.211% 18409.81
31.10.2018 2.1604 - - -
0.767% | 18409.81 | 18480.77
01.11.2018 2.1837 1.079% | 25884.10 | -
20201.66
02.11.2018 2.2099 1.200% | 28795.16 | -
22608.31
05.11.2018 2.2074 - -2715.05 | -
0.113% 34677.78
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As mentioned above, the Value at Risk that we have obtained likewise means that the

maximum amount of loss we will have is 22 608.31 AZN at 99% confidence level within 1
day. The probability of the loss exceeding this amount is 1%.

Acknowledgement. Dedicated to the bright memory of a great scientist and mathe-
matician Prof. Dr. Gusein Sh. Guseinov.

References

Jorion, Philippe (2006). Value at Risk: The New Benchmark for Managing Financial
Risk (3rd ed.). McGraw-Hill.

Holton, Glyn A. (2014). Value-at-Risk: Theory and Practice second edition, e-book.

David Einhorn (June-July 2008), Private Profits and Socialized Risk (PDF), GARP
Risk Review, archived (PDF) from the original on Apr 26, 2016

McNeil, Alexander; Frey, Rdiger; Embrechts, Paul (2005). Quantitative Risk Man-
agement: Concepts Techniques and Tools. Princeton University.

Dowd, Kevin (2005). Measuring Market Risk. John Wiley & Sons.

Pearson, Neil (2002). Risk Budgeting: Portfolio Problem Solving with Value-at-Risk.
John Wiley & Sons.

Crouhy, Michel; Galai, Dan; Mark, Robert (2001). The Essentials of Risk Manage-
ment. McGraw-Hill.

Wilmott, Paul (2007). Paul Wilmott Introduces Quantitative Finance. Wiley.

Julia L. Wirch; Mary R. Hardy. ”Distortion Risk Measures: Coherence and Stochastic
Dominance” (pdf). Retrieved March 10, 2012.

Aaron Brown (June-July 2008). ”Private Profits and Socialized Risk”. GARP Risk
Review.

Aaron Brown (December 2007). ”On Stressing the Right Size”. GARP Risk Review.

J H M Darbyshire, The Pricing and Hedging of Interest Rate Derivatives: A Practical
Guide to Swaps, 2016.

Novak, S.Y. (2011). Extreme value methods with applications to finance. Chapman
& Hall/CRC Press.

Kuester, Keith; Mittnik, Stefan; Paolella, Marc (2006). ” Value-at-Risk Prediction: A
Comparison of Alternative Strategies”. Journal of Financial Econometrics. 4: 53-89.



16 A. Huseynov

[15] Pajhede, Thor (2017). "Back testing Value-at-Risk: A Generalized Markov Frame-
work”. Journal of Forecasting. 36: 597-613.

[16] Christoffersen, Peter (2014). "Back testing Value-at-Risk: A Duration-Based Ap-
proach”. Journal of Financial Econometrics.

Aydin Huseynov

Baku State University, Baku, Azerbaijan

AFB Bank, Acting CEO, Baku, Azerbaijan

E-mail: aydin.huseynov@afb.az , huseynov@email.com

Received 17 May 2018
Accepted 09 August 2018



