By the Banking Requlation and Supervision Agency:

COMMUNIQUE ON THE CALCULATION OF MARKET RISK BY RIS K
MEASUREMENT MODELS AND EVALUATION OF RISK MEASUREME NT
MODELS

(Published in the Official Gazette dated Novemt&raZD06 Nr. 26335)

SECTION ONE

Objective and Scope, Basis and Definitions

Objective and Scope

ARTICLE 1- (1) The purpose of this Communiqué is to lay dowe principles and
procedures concerning the standards for risk measamt models to be used by banks in the
calculation of market risk as well as evaluatiomisk measurement models and calculation of

market risk by risk measurement models.

Basis

ARTICLE 2- (1) This Communiqué has been prepared on the basigicles 43, 45, 93 of
the Banking Law Nr. 5411 dated October 19, 2005 Artitle 6(4) of the Regulation on
Measurement and Evaluation of Capital Adequacyarik® published in the Official Gazette
dated November 01, 2006 Nr. 26333.

Definitions
ARTICLE 3- (1) The following terms and expressions used isa @dmmuniqué shall have t

he meaning expressly designated to them below:

a) Bank(s): Bank(s) which are defined by Article 3loé Law Nr. 5411,
b) Retrospective test: Test made by banks to meakaradcuracy and performance of
risk measurement models they use,

c) Agency: Banking Regulation and Supervision Agency,



¢) Case risk: Downturn risk which may occur in paid value due to big changes in
interest rates, stock prices and FX exchange rates,

d) Value subject to risk: Value which defines thghlest loss of a portfolio or asset value
held, as a result of the changes that may occurt@adleictuations in interest rates, FX
exchange rates and stock prices, in a certain tiameche and a certain probability level
and which is predicted by various numerical methods

e) Deviation number: Number of cases in which thiéydoss occurred in portfolio value
due to the changes in interest rates, FX excheaatge and stock prices in a certain period
is over the daily “value subject to risk” predictley the bank’s risk measurement model
as a result of the comparison made,

f) Stress test: Whole of the various techniquesato® the measurement of potential
resistance of a portfolio against unexpected risks,

g) Regulation: Regulation on Measurement and Evalnaof Capital Adequacy of

Banks.

Basic principles for the usage of Risk measurememtodel
ARTICLE 4 — (1) Risk measurement model is used in risk mamagt and in determining

the legal capital requirement for market risk.

(2) Banks shall take all necessary measures agaiogel risk which may arise from errors
and missing issues in risk measurement model alsasdhterpreting risk which may arise
from errors and missing issues during including tésults of risk measurement model to
decision mechanisms since they may lead to sigmfidosses. Whole of the risk and loss

which may occur from the usage of risk measuremettel belongs to the bank.

(3) Maximum security measures are obliged to belempnted in making changes on and
usage process of software and codes concerning mis&asurement model as well as
implementation of efficient internal controls aratass to software.

(4) Banks are obliged to make necessary changaskimeasurement models depending on

new developments in risk measurement techniquesapiémentations.



SECTION TWO

Standards for Risk Measurement Models

General Standards

ARTICLE 5 — (1) In order for the Agency to give permission to theage of risk

measurement model in the calculation of capitaigaltion to be held against market risks, the

following are stipulated;

a)

b)

¢)

d)

f)

Banks shall have internal control, internal auditd arisk management systems
compatible with the principles and procedures dtatethe Regulation on Internal
Systems of Banks,

Operating and accuracy of the results of risk messant model shall be approved by
independent auditors,

Risk measurement model shall be based on sounddjtbeoretically, be compatible
with the principles and procedures determined im @ommuniqué, be applicable in a
prudential manner and be reliable,

The personnel to use and evaluate risk measuatemedels shall be in adequate
number and quality,

A sound and reliable data and registration systéall ®xist to be basis for the
accuracy of risk measurement,

Risk measurement model shall be used in the baldast for one year, value subject
to risk produced by risk measurement model relatinghe last one year, stress test
and retrospective test results shall be reportédedgency,

Stress tests and retrospective tests shall beeap@gularly, stress test results shall be
evaluated by senior management of the bank antlshaised in the determination of
policies and limits,

Risk measurement model shall be a part of daikymanagement process,

Risk measurement model shall be defined as ddtail writing.

Ratification of risk measurement models
ARTICLE 6- (1) It is obligatory that the risk measurement mateuld be ratified by the

external auditors in development and revision staggarding its theory, assumptions that it



is based on, functioning of the data used and acguof the results it produced. This

ratification should be procured even in case thdehs created out of bank.

(2) Ratification of the model is performed by pudfithe model to various tests and evaluating
the results.

(3) In implementation of the model,

a) Retroactive tests made by using the periodsmeted provided that it is not less than the

period defined in Article 10,

b) Tests on using a different confidence intervathie model other than what is defined in
Article 7,

c) Tests on appropriateness of he assumptions insge model and whether the risk has

been under or super-measured,

¢) Tests made by developing hypothetical portfofics used as a minimum.

Calculation of value exposed to risk

ARTICLE 7- (1) Value at risk with risk measurement model iggkated daily by using one-
sided ninety nine per cent confidence interval. Tinaimum holding period to be used in
Value at risk account is ten workdays. Banks mag Malue at risk figures they calculated
having considered holding periods less or more teandays by scaling it to ten workdays

according to square root of time formula.

(2) Banks may use one of “Variance-Covariance”, stbliical Simulation” and “Monte
Carlo Simulation” methods in value at risk accouwnt,condition that it includes all market

risks they are exposed to.



Including risk measurement model in risks from optbn transactions
ARTICLE 8- (1) Risk measurement model have to measure rigksatiyfor options with
non-linear price movements and quasi-option financistruments and volatilities of price

and ratios regarding option positions.

(2) Banks having substantial option portfolio sliblde able to determine in detail the

volatilities of values at option in different maitigs.

Stress tests
ARTICLE 9- (1) Banks which use risk measurement models inutaion of capital

requirement subject to market risk are obligedpolyaa detailed stress test on a regular basis.

(2) Stress tests of banks include the factors i@y cause extraordinary profit or loss in
purchase-sale accounts of the bank or that woukhgthen the management of the risk.
These factors include situations that affect alimm#sks including market risk, credit risk,

operational risk, liquidity risk and concentratiosk, has little chance to realize yet the extent
of loss could be big. Stress tests are also apmi@dsitions having linear or non-linear price

characteristics.

(3) Stress tests are applied for measuring capatitgpital level of the bank to meet possible
big losses, taking risk-decreasing and capital gmtote measures. Banks are obliged to
include the stress scenarios deemed necessary ebyAdency in portfolio or financial

instrument basis within stress test programs.

Retroactive test

ARTICLE 10- (1) Banks, in order to determine accuracy and perdmce of risk
measurement models they use, are obliged to deterthe variation figure by comparing
daily profits and losses with the exclusion of cassions and interest accruals in portfolio
values realized within the past two-hundred-fiftgriwdays due to the changes that may occur
in risk factors with daily value at risk figureseth projected by means of risk measurement
models. One-day holding period is taken into cagrisiion when value at risk is calculated

for retroactive test.



(2) Banks are obliged to apply retroactive testdking hypothetical portfolio as a basis. In
this test, bank position in end of the day is ta#iera basis and change in value of portfolio is

referred considering the prices during the day.

Data set

ARTICLE 11- (1) Historical monitoring period used in calculatiof value at risk by risk
measurement model cannot be less than one yeaorieléd monitoring period which shall be
used also for banks which use exponentially wedjhteoving average or similar other
methods is at least one year and the data to b pegighting that is being used in the model
actually includes a period of at least six monthshe model does not virtually include this
period, values calculated by means of equal weihhierage and exponentially weighted
average methods are compared and the one havirftjghest value at risk is used. In case
high volatility occurs in prices, on condition tlthe Agency is informed and the existence of
high volatility is accepted also by the Agency,h@rser monitoring period may be used or
data sets can be changed. Changes to be madaisadatdue to high volatility in prices are

notified to the Agency before the change.

(2) In case the data cannot be found, another dimhnnstrument having the closest
characteristic can be used for the financial imsgnt with lack of data and value at risk can
be calculated by determining an approximate stahdawviation. It is obligatory that this

situation is recorded and stated in the reportmde made to the Agency with the bank

management.

(3) Data sets that are used in order to calculaligevat risk are updated on a daily basis. Data
which cannot be procured on a daily basis yet @prbcured in different frequencies (such
as weekly, monthly) are also updated considerimgridated frequencies. Each data set is
reviewed at least quarterly as a group and it istrotied if data is transferred on time,
consistent and reliably. In case market movememtsreegular, the said review is performed
more frequently. No retroactive correction can bedenton data sets. If such correction is
necessary, the situation is notified to the Ageintyediately with a detailed report including

justification of correction.

(4) In case the Agency determines data sets areld@ries to be used in calculation of value

at risk or gives reference regarding these, ban&ald use them.



Data flow
ARTICLE 12- (1) The process which data flow followed until éaches risk measurement
model in the system should be clearly visible aoihjgrehensible. Documents regarding data

flow should at least cover;

a) Arrival ways of information and documents comiey positions from purchase-sale

regions,

b) From which units the position data to be usedsk measurement model came from (for

ins. middle, back office)

c) How these systems are used in purchase-salensegind to which extent these systems

cover the products,

¢) The necessary interfaces in the process,

d) Methods used in markets for data non -simultasetue to time difference.



SECTION THREE

Utilization Permit to Risk Measurement Models

Application by Related Bank

ARTICLE 13- (1) Banks who want to calculate their capital reguients necessary for

market risk by using risk measurement model stlyato the Agency with a bank’s board

decision decreeing that their models are providid standards specified in Section Two and

a report approved by their executives responsiteriformation systems, internal control,

internal audit and risk management including atdlmving information and documents:

a)
b)

f)

9)
h)

)

K)
1)

General organization scheme inside and outsidedbetry and partnership structure,
Detailed organization schemes of fund managemerit, wmit responsible for
registration and evaluation of purchase-sale tiimsss, internal control unit, risk
management unit, internal audit unit and othersurgtated to risk measurement model
and their job and responsibility definitions (withmes of senior officials),
Distribution form of activities concerning purchesse between and inside units,
Names of personnel working in risk management and job definitions of each
personnel as well as information related to thdificetions and work experiences of
these persons,

Explanations concerning the training programs tas@anel working In risk
measurement model,

Documents concerning the approval process of rigasurement model during
decision process by bank before use,

Information concerning the equipment and softwaedufor risk measurement model,
Detailed explanations concerning the methods usedlue subject to risk accounts,
Explanations concerning the method used to cakul¢ returns of market risk
factors (logarithmic return, percent return etas)well as confidence interval used and
holding terms,

Explanations concerning statistical assumptionsd usgarding the distribution of
market risk elements such as interest rate riskstoak position risk,

Explanations concerning the estimation method asefits evaluation,

Information concerning the analysis of strong amékvsides of the method used,

m) Explanations concerning continuous evaluation ef adequateness and performance

of risk measurement model,



p)

a)

Y

2)

Explanations concerning the test program used befloe implementation of risk
measurement model throughout the bank and resuhksedf, as well as its
performance and problems appeared, if any, afer us

Mathematical formulas and examples concerning ti@ng methods used as entries
in risk measurement model and pricing methods usedirchase-sale transactions as
well as the estimation success of pricing methods,

Information concerning the methods used for measené of risks related to
instruments without a liquid market,

Information concerning the methods used to provitrket data concerning risk
factors if some them are missing (such as intetjpolg

Information concerning the approaches used in nmogleisks related to financial
instruments such as option without linear price ements as well as specific risks,
Explanations concerning the problems faced in extadlg complex options due to the
fact that these options have irregular profit-lolsaracteristics,

Information concerning whether or not the risk mgament model includes the
exchange risk to which both purchase-sale accamither accounts are subject to,
In-bank written procedures concerning the runnihgsik measurement model,

If the bank is a subsidiary, affiliate or a bramfha bank established abroad and if it
will use the same risk measurement model used éynthin partner or the central
office, documents concerning compliance approvaltlits risk measurement model,
taken from the foreign audit authority,

All kinds of information and documents concerniing implementation methods of
retrospective tests,

All kinds of information and documents concerniing implementation methods of
stress tests and scenario analyses,

Explanations concerning the theories and assungtiomderlying the estimation
method of return curves as well as the advantaggsli@advantages of this method,

If any, reasons of usage of another method to agtitie return curves, different from

methods commonly used,

aa)ln case several return curves are formed for just f@reign currency, explanations

concerning the variable data used to form a spexiate and the method used to

select these variable data,

bb)Explanations on how the curves provided from th@ @ad related functions are made

suitable,



cc) Explanations concerning the limit determination tegs implemented by the risk
measurement model used,

dd)Information concerning the usage of daily limitdgprinciples to follow in case of
limit excess,

ee)ln distribution of limits between units, informaticand documents concerning the
distribution and showing if this distribution isrteal one or not,

ff) Explanations concerning the nominal and marketeslf each position, market risk
calculated with the method of value subject to @8kl limits as well as the realization
levels thereof,

gg)Information concerning the source of data used rasy @n the risk measurement
model, as well as the length of its historical tieegies, its updating method and
frequency,

hh)Explanations concerning the methods to be usedsa of data deficient

i) Explanations concerning the methods to be used vialuating extraordinary
observations and showing how these are includéukttoisk measurement model,

jj) If there isn’t a minimum annual data concernindiatle-series and if another financial
instrument showing the closest characteristichédinancial instrument in question is
taken into consideration in obligatory cases, exgii@ns and reasons concerning this
situation,

kk) Explanations concerning the estimation method usedetermining volatility and
covariance

II) Principles concerning the assessment of finanamstruments taking place in
purchase-sale accounts and rules applied to ctdctie cash flow dates and to
discount cash flows,

mm) Explanations concerning the software used in retédin of purchase-sale
transactions and payments,

nn)Explanations concerning how the data are provideh fdata providers,

00)All kinds of information and documents deemed nsagsby the Agency.
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Measurement of specific risk by risk measurement nutel
ARTICLE 14- (1) The banks authorized by the Agency to use mglasurement model to
measure the capital requirement they must haveak $ace to market risks are authorized to

calculate specific risks using the model, onlyhé tisk measurement model is;

a) Explaining sufficiently the historical price varians of the portfolio and its
confidentiality and performance shall be testedusyng several econometric and
statistical modeling techniques, for example, btawting a high result such as ninety
percent for the Certainty Coefficient (R2) valugadbed as a result of a regression,

b) Taking into consideration the concentrations indide portfolio by their size and
compositions and sensitive to portfolio structumed ashowing that high capital

requirement is emanating from bigger concentrations

c) It has to be designed to respond to unexpectaienconditions and it has to warn
relating to unexpected market conditions by readjzalso simulations relating to worst
condition scenarios probable with historical sintiolas.

¢) Its performance and accuracy relating to specisk measurement has been
confirmed by subjecting it to a separate retrospedest period

d) Its comprising risks emanating from securiigsier and risks due to their being
traded in different markets, similar but not thensgpositions.

e) Its including event risk.

Reporting Obligation in Risk Measurement Model

ARTICLE 15-(1) In calculation of capital liability subject toarket risk, banks started to use
risk measurement models, calculate and declaredagital liability subject to market risk as
to standard method within the scope of principles procedures determined in the

Regulation at the same time during at least theperting period.
(2) Banks taken permission of usage of model, oomtito practice retrospective tests and

stress tests. The results of stress tests andpettve tests are transmitted to the Agency in
the period determined in the second paragrapheaditticle 20 of the Regulation.
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Usage of Standard Method and Risk Measurement ModgITogether

ARTICLE 16-(1) Banks granted authorization to use risk measuremmdel as to the
principles determined, can calculate the capitalt,they are obligated to set aside in return
for small risk categories that can be neglectedurchase-sale accounts, by using standard

method.

(2) Banks calculate their capital liabilities bying risk measurement model for one or more
than one risk category afterwards can not use atdndethod again if it is not dependent on a
reasonable excuse for the same risk category. Blamks to declare the said excuse to the

Agency in written and have to have the confirmatéthe Agency.

(3) The capital, to be set aside for each riskgmateincluding sub-items included in the same
risk category, can be calculated by using justafitbe standard method or risk measurement

model methods.

(4) Banks developed their risk measurement moideiscluding the said risk factor or the
factors in time can pass to risk measurement madese of their reasoned applications shall

be deemed appropriate by the Agency .

(5) In case of using standard method and risk areazent model be used at the same time,
the amount taken into account in calculating th@wamh subject to market risk is the total of
the values gained separately as a result of cailonlanade with both methods as to

calculation principles determined in the Articlefathe Regulation.

Making Change in Risk Measurement Models

ARTICLE 17 -(1) the Banks’, taken permission from the Agermyrfsk measurement model
usage, making change on model is subject to theipsion of the Agency. The minimum
respects required for applications to include me¢ato make changes in risk measurement

model are the followings;

a) Changes to be made on the current risk measuremaiel and results of which the
changes in system and/or methodology have made #nissen by its interaction with work
flows.

b) Changes in limit structure.

12



c) Changes in the amount of value subject to riskutated for seeing the effects of

changes of risk measurement model and changeessest results.

Termination of Permission

ARTICLE 18 -(1) Banks which are convinced by Agency that thmeirability and adequacy
are lost or risk measurement models are lost tedigied conditions, are warned and it is
given a due period up to three months for themammlete their deficiency of their risk
measurement model. Authorization to use risk megmsent models in capital liability
account are cancelled of the banks which do nétl filne said conditions, do not complete
their deficiencies and do not bring their risk mgament models to an adequate and reliable
manner. The banks warned have to use standard dhathcalculation of capital liability
subject to market risk until they complete theifidencies and they provide adaptation to the

said conditions.

(2) Banks use risk measurement model in the accolunapital liability subject to market

risk, can not calculate capital liability by usisgndard method at own request.
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SECTION FOUR
Capital Requirement Dependent to Value Subject to Rk

Calculation of capital requirement dependent to vale subject to risk

ARTICLE 19 -(1) Banks are take into account of amount found assult of multiplying the
value subject to average risk of previous sixtyifess days with the total to be comprised by
adding Multiplication factor and if exists Plus Mplication Factor, and the higher one of the

amount of value subject to risk of the previous.day

Multiplication factor and plus Multiplication Facto r

ARTICLE 20-(1) Multiplication factor is implemented as 3 fall banks use risk
measurement models in market risk account. By tpkiio account of variation number
gained from retrospective test results, the bamkradltiplication factor rates, determined in
the statement hereunder, multiplication factor.case that bank presents adequate reasons in
respect that risk measurement model is essentighy and the reason of the variation is not
rational, the Agency can grant permission to im@atation of plus multiplication factor

relating to this variation

Number of Variation Plus Multiplication Factor
4 and Less 0.00

5 0.40

6 0.50

7 0.65

8 0.75

9 0.85

10 and more 1.00

(2) The Agency, without being limited with variatimmumbers, can determine a coefficient
change between zero and one, by taking into accolmtiteria such as internal audit ,
internal control and risk management systems, drgdonal structure and management
quality, and can add the said coefficient, indepemdrom plus multiplication factor, on
multiplication factor taken into account in caldida of capital required to be set aside

against market risks.
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(3) Bank informs the Agency immediately in caseofariation. The said period can not ever

exceed 5 business days.

SECTION FIVE

Final Provisions

Entry into Force
ARTICLE 21-(1) This communiqué enters into force on the datesgbitblication

Enforcement
ARTICLE 22—(1) The provisions of this Communiqué are enforcedngyGhairman of the

Banking Regulation and Supervision Agency.
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