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I. Purpose and Target Audience

“In banking, asset liability management is the pcacof managing the risks that arise
due to mismatches between the assets and liabilidiebts and assets) of the bank.
Banks face several risks such as liquidity riskerest rate risk, credit and operational
risk. Asset/Liability management (ALM) is a strategnanagement tool to manage
interest rate and liquidity risk faced by bankdjestfinancial services companies and

H l ”
corporations.

A number of widely differing views of risk managembteare held by executives,
regulators, and investors of financial institutiofe most commonly held view
characterizes risk management as a mean of pragedisastrous losses in times of
financial distress. In the past many executivegebet! that the lower the risk the lower
the return. Today's risk manager is a key membegeoior executive team who helps
to define business opportunities from risk-retugrspective. In spite of the fact that
Chief Executive Officers (CEO) admits the imporanof asset/liability risk
management in theory, they do not regard it asla Mvhen they speak about a risk
manager they consider only the credit risk manager.

The Manual on “How Can a Medium-Sized Bank DevdteDwn Asset/Liability Risk
Management System?” focuses on developing an Asselity Risk (liquidity and
interest rate risk) Management System in a smallraerdium-sized bank. The reason
why we are now dealing with interest rate and ligyirisk management (from now on
A/L Risk) is that while there is a vast body of uejory and academic literature about
credit risk, market and operational risks, reldtiMess attention has been given to the
daily practice of liquidity and interest rate riskanagement in the banking book.

Why is this subject not as popular as the othdrs@n be attributed to the lack of bank
managers’ knowledge about how interest rate anddity risk exposure can influence
the profitability of the bank under unfavorable Bomic circumstances. However some
crises, like the current one, have proved the itgnae of A/L Risk and more and more
banks are thinking about employing an advanced Ridk Management system. The
second explanation could be the difficulties of rappiate data collection, although
there are some well known IT companies which areld@ing very comprehensive,
smart and expensive Asset and Liability Managenssistem. Unfortunately, most
small and medium-sized banks cannot afford thig eestly software.

The purpose of this manual is to share our thouglitis the reader on “How can a
medium-sized bank develop its own Asset/Liabilgik Rlanagement system”.

The book gives some practical advice on how a samallmedium-sized bank can start
to develop its own A/L Risk Management system byufing on the interest rate risk
and liquidity risk management policy and the measwant of these risks. The book is
divided into two parts. In the first part of thedkowe are going to give an overview of
the main steps of the risk management system dawelot process. In the second part
we will introduce the dimensions of risk managembased on the liquidity and

interest rate risk management system, as wellesrtanization, process and tools. We

1 Crockford Neil (1986). An Introduction to Risk Magement (2.nd ed.) / Woodhead-Faulkner.
085941-332-2 (Wikipedia Asset Liability Management)
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will give some examples through Medium Bank, atfmiis Moscow based small-sized
bank.

We are addressing this book to the senior managentenare interested in developing
a policy of risk management. This book can helprthe improve their interest rate and
liquidity risk management system in such a way thak enable them to meet the
requirements of the international rating agendmt®rnational rating is very important
for a bank that wants to issue bonds, look for stees or deal in the international
market. Since FitchIBCA, S&P and Moody’s, considete have expertise in credit
ratings, are regarded as unbiased evaluators rdigigs are widely accepted by market
participants and regulatory agencies. The ratingcgss includes quantitative,
gualitative, and legal analysis. Quantitative asiglys mainly financial analysis based
on the firm’s financial reports. Qualitative anasyss concerned with the quality of
management, operating position, company structunternal regulations (like risk
management regulations) and includes a thorougbwenf the firm’s competitiveness,
vulnerability to technological changes, regulatahanges and labour relations. We
also offer this manual to risk experts of banks @eneral guidance to develop internal
regulations for A/L Risk management. This book gare an overview to the Treasury
management in order to corporate efficiently witth Risk management staff as well.

We do not recommend this book to those experts waot to get a very detailed
theoretical picture about the different methodsnefasuring interest rate and liquidity
risk exposure and techniques of hedging and magagiposure in the daily activity.
This book does not contain the Value at Risk (Vagthodology for measuring
interest rate and liquidity risk exposure in thaliag book, but aims to give practical
advice to managers of small and medium-sized baokbat they can develop a sound
A/L Risk management system. An appropriate VaR rhéateA/L Risk management
should be supported with advanced IT and specalizigh qualified staff and it could
be the next stage for the development of the A/kkRnanagement. Please note there
are a lot of handbooks about advanced models fofdAL

2 Frank J. Fabozzi and Atsuo Konishi: The HandbobRsset/Liability Management, Irvin, McGraw-
Hill, 1996 / Stavros A. Zenios, William Ziemba Hdrabk of Asset/ Liability Management, 2006 /
Alexander Adam:Handbook of Asset/ liability managginfrom models to Optimal return Strategies,
John Wiley and Sons Ltd.



[I. Overview of A/L Risk Management system developrant

The typical steps of the system development aréolleving:

Diagnostic, that is used to analyze and describe gap between current
performances and desired future goals, or theprastice.

Decision, first of all the Board of Directors ortlsenior management must answer
the question “Should the bank have the best peatiall dimensions?” and then
they can decide between the alternatives.

Implementation, when the bank should implementiteepted version.

Decision
Could BIS Diagnostic Should the
Principle Or bank have the
be the Gap analysis best practice in
Best Practice all dimensions?

Implemen-
tation

[I.1. Diagnostic phase and the best practice

At the core of this phase there are two questions:
1) Where are we? 2) Where do we want to be?

The purpose of diagnostic is to compare the cuaettal performance of an activity to
a target. The benefit is that it provides an obyecbasis for assessing the actual
performance of an activity. The following gap arsdytechniques are used to examine
and describe the gap between current performamecedesired future goals.

The gaps can include:

the difference between the current operation o&elvity and the activity vision,
sometimes referred to as "C delta V" (current gaom);

the difference between actual and theoretical tayg®metimes referred to as "A
delta T" (actual gap target); or

the difference between actual performance measunetsvorld class benchmarks.



In the case of the liquidity and the interest nasg& management system, we should
compare the system used in the bank to the bestiggaThe tools used by a bank in
the diagnostic phase are the following:

— appropriate questionnaire,
— personal interview inside the bank and outside wétiner banks,
— research and collection of material about the noxlomy,

— studying on potential IT support that can helpitozk.

What is the best practice in the international marlet?

Parallel with the development of the financial nerkhe best practice of the asset/
liability risk management is changing. In the eélrW?Oé, it started out in the form of
a simple gap model which analyzed risk in termsash inflows and outflows and the
gaps or mismatches in these cash flows. Laternencash flow gap models gave way
to duration gap models which look more at thelates of cash flows rather than cash
flow themselves. In the 1990s the application ofVAtechnology spread to the other
types of risk with three main areas of developmenirrencies, equities and
commodities. This was the market risk managemenbgheAt that time ALM meant
market risk management, and everybody had to ki@vJP Morgan model. In the
2000s the advancement in the theory and the teohpodf risk analysis and IT
databases created advanced risk management inattken book, which in turn is
advancing the state of the art in ALM field.

Related to development of financial market not othlg risk management technique
was developed in the banking industry, but legéties also started to measure the risk
and limit exposure. The first well-known internatté effort to deal with the growing
exposure of financial institutions to risk and \tdiees and especially to the risk of off-
balance sheet claims such as derivative instrunteagipened in 1988. The Bank for
International Settlements (BISket the capital adequacy requirements for banking
worldwide to account for credit risk (The 1988 BAScord, the so-called Basel I). It
was followed by the 1996 BIS Amendment to the @@tcord to incorporate market
risks in the trading book. BIS has published maoguinents in risk management since
1980. From ALM point of view the most importantnmiples of the Basel Committee:
Supervision of banks' foreign exchange positions1@80, the Principles for the
Management of Interest Rate Risk, in 1997 and 2864 Sound Practices for
Managing Liquidity in Banking Organizations or inn&ncial Groups in 2000, 2006
and 2008. Since BIS serves as a central bank itgiples and Accords act as
instructions to the Supervisors or to the institnéi having legislative powers in the
banking sector.

3 The Handbook of Asset /Liability Management (FrankEabozzi and Atsuo Konishi (Irwin McGraw-
Hill 1991, 1996)

4The Bank for International Settlements (BIS) idreernational organization which fosters internaib
monetary and financial cooperation and servestank for central banks
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The Basel Committeé on Banking Supervision principles could be used,sathe
Best practice (“Basel principle” in the further). The following atlke most important
principles related to A/L Risk management:

— Amendment to the Capital Accord to incorporate ratirksk (2005)

— Principles for the Management and Supervision t#rést Rate Risk (2004)
— Management of Liquidity Risk in Financial Group$(B)

— Sound Practices for Managing Liquidity in Bankingg@nizations (2000)

— Liquidity Risk: Management and Supervisory Challen008)

- BASELII

[1.2. Decision making phase

At decision making'‘s core is the question:
Should the bank have the best practice in all dgiwas in the near future?

Normally the decision maker attempts to come uphwvas many alternatives as
possible. The alternatives are evaluated and tlse dree is selected. The process of
evaluating the alternatives usually starts by naimg the choices down to two or three
and then choosing the best one. This step is ysilImost difficult, because there are
often many variables to consider. The decision makest attempt to select the
alternative that will be the most effective givée tavailable amount of information, the
legal obstacles, the public relations issues, thantial implications, and the time
constraints on making the decision. Often the dacisaker is faced with a problem
for which there is no apparent good solution atrtiement. When this happens, the
decision maker must make the best choice avaiktilee time but continue to look for
a better option in the future.

In the A/L Risk management case there is set obtst practice based on the Basel
principles and other methods. There are severakbaad consultant companies that
give detailed description in the theory and the amded methodology. The main
guestion the decision maker has to ans®8aould the bank need the best practice in
all dimensions in the near future?

The following questions can help the decision makernse between alternatives:
— From where does the bank collect the data to medkarexposure?
— How often does the bank monitor the limit utilizat?

5 The Basel Committee on Banking Supervision providdserum for regular cooperation on banking
supervisory matters. Its objective is to enhanadetstanding of key supervisory issues and imprbee t
quality of banking supervision worldwide. It seets do so by exchanging information on national
supervisory issues, approaches and techniques,amitiew to promoting common understanding. At
times, the Committee uses this common understartdintgvelop guidelines and supervisory standards
in areas where they are considered desirable. itnrédgard, the Committee is best known for its
international standards on capital adequacy; the @oinciples for Effective Banking Supervisiondan
the Concordat on cross-border banking supervision.



— Does the bank need or want to develop the pregstera?
— How many human resources does the bank need foy thes technique?
— How many technical resources does the bank neagsiog this technique?

When the decision maker(s) makes the best choiadable at the time, they have to
make a plan for the future on how the bank can eynfile advanced methodology if
they want to develop the activity in that directisthen they need the advanced
techniques.

The final product of the diagnostic phase should béhe Proposalthat contains the
findings, namely what is the difference between tdrget and the current situation,
how the bank can reach the best practice, whatescost of implementing the best
practice.

Who are the decision makers in the A/L Risk Managemnt case?n the A/L Risk
Management case the Board of Directors and thetAssaility Committee are the
main decision making bodies. In Chapter Ill.1.1uywill be provided with more
detailed information about the functions of thesgaaizations.

[1.3. Implementation phase

Once the decision has been made, it should berpetb Implementation requires
some additional planning time as well as the uridetsng and cooperation of the
people involved. The bank has to found a projecttie implementation. This project
should work according to a detailed working plaattis approved by the project
sponsors. The project sponsor should be a memb#reoBoard or the chairman of
ALCO otherwise the project's credibility is not emh for a successful
implementation. The project manager could be thenagiamg director who is
responsible for A/L Risk. The project has to operatcording to the classic project
management principles.

ALM information system implementation would be timstallation of new hardware,
software, new databases and application prograntstlee adoption of new manual
procedures. Implementing new systems, whether dheypackage software or bespoke
developments, is a complex and risky attempt for
financial institutions and there are many hor
stories which indicate this. One of the key reasc
for this is that the implementation process brin
along with it radical changes and quite often w
touch almost every business process within
bank. Change on such a scale can therefore |
threat to persons, who fear for their places witt
the organization, and who may have their own

agendas regarding to the proposed changes. Comationigs very important in the
implementation step inside the bank, because megple are resistant to changes
simply because they do not understand why it i®seary. In order to ensure smooth
implementation of the decision, the decision maktssuld communicate the reasons
behind the decision to the people involved and stpghem with trainings and
workshops.

9
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What is the result of the A/L Risk management implenentation? The result should

be a sound interest rate and liquidity risk manag@nsystem, that contains the
reasonable organization, and responsibility stmeéctgsound risk management policy
and internal regulation on measuring, monitoringd acontrolling process and
appropriate tools, such as methodology for meagunsk exposure, limit system,
report system and IT. In the following chapter wdl imtroduce the system based on
the dimension of risk management.

Does the bank need external consultant in develognA/L Risk management
system? YES because the external consultant could be usefbbth the diagnostic
and the implementation phase, they can approacprtidem in a different way. They
are not involved in the organization. Secondly,¢besultants can give the bank know-
how. Thirdly they should keep to the deadline adwy to the contract, and this could
influence the behavior of the bank staff too.

After the decision has been implemented, the datisiaker must follow-up on the
decision to see if it is working successfully. hietdecision that was implemented has
corrected the difference between the actual andredeutcome, the decision is
considered successful. However, if the implemerdedision has not produced the
desired result, once again a decision must be niddedecision maker can decide to
give the decision more time to work, choose anotfghe generated alternatives, or
start the whole process over from the beginning.

[1.4. Case Study

Let me introduce Medium Bank, our fictitious bank.

Medium Bank was founded in Moscow, Russia in 1993’ hey were not very active until 1998 but
now they are close to the 150th place in Russiankdaanking. In the past few years
macroeconomic environment has been favorable ferRssian banking system and banks have
benefited from the strong economic growth, polltisiability and funds inflow into the country. The
bank operates in 30 branches and outlets in Serstetrg and Moscow and has plans to attract a
foreign strategic investor to enter its capitalget positive effect on the Bank’s internationalngs,
level of corporate governance and funding costs.

The bank is a dynamically developing medium-sizesmmercial bank with total assets
RUR 10 billion, shareholders equity of RUR 0.6 ibiil, loan portfolio of RUR 7 billion and total
customer deposits of RUR 6,5 billion as of Decentier2006 based on audited financial statements
prepared in accordance with IFRS. The main prodaictise bank are mortgage and consumer loans.

Now the Bank’s strategy is focused on the retadt@eand lending to small and medium-sized

enterprises. To better manage the balance-sheéttiiehas decided to start developing a sound |A/L
Risk management system. They have a basic ALM sydtet they only send report to the CBR abput
the maturity gap and liquidity ratios. They produmaturity and the repricing gap and calculate sti
according to the IFRS requirements.

The global liquidity conditions have adversely afésl the bank ability to tap the markets. The hank
currently facing refinancing risk due to the bullepayments. Overall, Russian banking sector ligquidi
is very vulnerable and the situation is aggravdigdthe nature of retail term deposits, substantial
funding concentrations and generally low interbaankd depositor confidence. Thus employing
guantitative models for managing ALM risks are watied and appropriate to the bank needs.




[ll. Dimensions of A/L Risk Management

When a bank starts to develop a sound A/L Risk mamant system, it should analyse
the present situation according to the dimensidniseorisk management.

SHOULD THE

BANK HAVE THE

BEST PRACTICE I 4
ALL DIMENSIONS 2/

Organization Process Tool-set
1. Organizational chart, Strategic - 1. Methods for
2. Job description, Operational level measuring the risk
3. Responsibilities and Measuring, Managing, || 2. Limit setting
authorities to be Monitoring,Controlling || 3. Documents
summarized ina the risk exposure 4. |T (data warehouse, etc)

decision making matrix

h? l /

Risk Manf;gement Policy as Strategic process description
Guidelines as operating process desc

The first dimension is the organisation of the harkmely how the bank structures its
activity. The second dimension is the process ef AL Risk managemenn two
aspects. Strategic level encompasses risk managdumamtions performed by senior
management and BoD. The strategic level is destiibéhe Risk Management Policy.
The operational level includes risk management iwith business area or across
business lines. It partly involves measuring, mamggmonitoring and controlling
performed by middle management or units devotedsto reviews. Also belonging
here is ‘On-the-line’ risk management; this is wheasks actually emerge. These risk
management activities are performed by individwdis take risk on the organization’s
behalf in their front office and loan originatioanictions. Risk management in those
areas is confined to guidelines set by manageriéet.third dimension is the tool-set,
which more or less belongs to the operational |eketause it is contained in the
guidelines.

[11.1 Organization and responsibilities

[11.1.1 Organizational structure related to A/L Risk
Efficient asset/liability management cannot opesaithout appropriate organizational

structure. In this chapter we focus on those decisnaking bodies, decision makers
and organizational units that directly influence. ARisk.
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The Basel Principlésemphasizes the role of the management: “The boladirectors

in a bank should approve strategies and policiéls mispect to risk management and
ensure that senior management takes the stepssagcés monitor and control these
risks consistent with the approved strategies atidips. The board of directors should
be informed regularly of the interest rate risk @qgre of the bank in order to assess the
monitoring and controlling of such risk against th@ard’s guidance on the levels of
risk that are acceptable to the bank. Major hedgingisk management initiatives
should be approved in advance by the board orppsopriate delegated committee.
Senior management must ensure that the structuteedfank’s business and the level
of the risk it assumes are effectively managed, dpbaropriate policies and procedures
are established to control and limit these riske] &hat resources are available for
evaluating and controlling interest risk”. The kelgments of a medium- sized bank
organizational structure related to asset/liabiitgnagement activities are discussed in

the following.

Risk Management Committee }

100% 1%
90%

0% 7%

0%
0% —
61%
60%

0% — = ——— T 6% ——
0% D

CFQ Treasurer  ALM manager Business line CRO

The Board of Directors (BoD)

The Board of Directors (BoD) is practically the maiecision making body in a bank,

they should be responsible for managing the affand direction of the bank as a

whole. They set the strategic course and the abgscfor the bank’s business while

identifying the corporate risk tolerance cultured aoverseeing the integrity of the

corporate policies and decision making. BoD haspgprove the Risk management
policy and they are to receive a report about igleexposure of the bank at least once
a year.

Risk Management Committee

It is generally a Board level subcommittee contgduto supervise the overall risk
management functions of the bank. The compositioth® committee may vary in
banks depending upon the size and volume of thméss Generally it could include
the head of Credit Committee, ALCO and Operatidtiak Management Committee.
Chief Executive Officer (CEO)

6 Basel Committee on Banking Supervision: Princifiteshe Management and Supervision of Interest
Rate Risk (Basel 2004)
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The CEO is the main operative decision maker. Withads or her support the risk
management system could not be efficient. The CESDigport should be a clear
identification to all departments of the organiaatito cooperate with the A/L Risk
Manager in establishing and maintaining the A/LkRts&anagement process.

Asset/Liability Committee (ALCO)

Asset/Liability Committee (ALCO) is a senior levebmmittee with the decision-
making capacity and responsibility to review, dstwand direct the financial policy,
position, risk exposures. Asset/Liability Committees the group of the senior
management is the most important decision makirdy boom the asset and liability
point of view.

ALCO is typically responsible for establishing, dowenting and enforcing all policies
that involve asset and liability management, susHiguidity, interest rate, foreign
exchange, commodity and equity risk. ALCO is alsgsponsible for delegation of
market risk limits to the Chief Risk Officer (CR®O) Chief Financial Officer (CFO) of
the bank. ALCO may delegate to CFO or CRO the aitthto make day to day
decisions on its behalf, including the authorityetidend business unit mandates beyond
their annual date, to approve excess of limits jolex that these do not breach overall
risk limits approved by the BoD.

Treasury and Trading Room

Treasury is responsible for the “front-office” fummms of the Bank’s treasury and
funding activities, it contains the trading or degl room. Treasury develops and
implements effective funding/borrowing, investmanid hedging strategies to support
the Bank’s activities and establishes rates forcBpeClients in accordance with the
policy approved by ALCO. Key responsibilities ind&i

* the management of the Bank’s liquidity accordingnteeds and requirements of
prudence

* the management of interest rate, liquidity and rearksks according to the risk
management policies and guidelines approved bdizand ALCO

* management of the investment portfolios

* management of trading books and trading activivéhin the limits approved by
ALCO

* immunization of risks and management of hedgingunsents
* management of funding sources and liabilities
» proposing the borrowing and investment strate@iesLiCO

» coordinating and negotiating master counterpartye@gents and associated
documentation for derivative and repurchase/revexgerchase transactions

Strategy and Finance Division headed by CFO

The division is in charge of finances functionsyeeping valuation and finance
policy, ensuring integrity of P&L, managing busiagganning process, and supporting
business needs. Controlling uses transfer pricegsy

12



Back and Middle Office

The office operates independently from the froriiicefand is responsible for settling,
reconciling and bookkeeping transactions, monitpfiront and back office positions,
limits consumption and daily P&L. The office proe&lindependent mark-to-market of
the bank’s position and supports business needsteTare some banks where the
middle office is responsible for market risk maraget.

[11.1.2. A/L Risk Unit

According to the Basel principles, “Banks shouldacly define the individuals and/or
committees responsible for managing risk and shewsure that there is adequate
separation of duties in key elements of the riskagament process to avoid potential
conflicts of interest. Banks should have risk measwent, monitoring, and control
functions with clearly defined duties that are mightly independent from position-
taking functions of the bank and which report riskposures directly to senior
management and the board of directors. Larger aermmomplex banks should have a
designated independent unit responsible for thegdesd administration of the bank's
measurement, monitoring, and control functions.”

A/L Risk unit should be responsible for the followi

* developing and implementing appropriate risk manage systems (incl. IT)

* revising the part of the risk management policated to the risk management and
guidelines yearly and submitting to the ALCO andBo

* preparing scenario analysis and stress test

» identifying, measuring and monitoring on Bank’safiicial positions, risk exposures
and performance for the funding, investment andgimedactivities carried out by
Treasury

* preparing reports on risk exposure to the ALCO BaD

» deriving and recommending limits for interest raliguidity and market risks
exposure

» performing the secretariat of the ALCO

There is no consensus in the financial industryre®/L Risk unit should be inside
the bank: in Finance, in Risk Group or in Treasudamely CFO, CRO or the
Treasurer should be responsible for the A/L Riskn&ally choosing between them
depends more on the capacity and capability optreon managing either department
than on functional reasons. Delegating A/L Risk agement to Finance department
will be the most appropriate but may stimulate &og on the earnings. Otherwise if
Treasury is responsible for managing interest eatd liquidity management, it is
necessary to segregate control functions from tagfng. A/L Risk inside of Risk
Group is not prevalent. Unfortunately, in Russidhiea medium-sized bank most of the
ALM team is based in Treasury (62%b)

7 The results are based on IFC sampling observation.
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The members of the A/L Risk Unit

Human resources are really a key factor in theesgof A/L Risk. The following table
summarizes the main requirements. The bank camat geal picture about the interest
rate and liquidity risk exposure without qualifisthff and appropriate IT. Number of
staff depends on the size of the bank and the lefvél system. A/L Risk unit staff
should number at least 3 persons, but in a smal bize market risk unit, the middle
office and the A/L Risk unit can be combined in ahepartment. The staff being
responsible for the operational risk can also bé qfathis unit. The department could
be A/L Risk, Market and Operational Risk Manageni@epartment with 4-6 persons.

When the bank has undersized resources for thgopar human resource management
is very difficult, especially in terms of fluctuah of the staff. For the efficient work,
the Department needs qualified junior and expegdnstaff. Experienced staff is
expensive and for new experienced staff it takes 2 months to adapt their skills to
local circumstances.

An entrant needs about 1 year to be able to wodniefficient way. However, after 1
or 2 years at least 50 percent of the junior destres the bank, because they are not
satisfied with the salary and their position — thage not entrant any more.
Consequently, for using mainly junior staff the bax@eds more employees, which may
result in increased expenses. It is worth for thekito retain and support the staff if the
bank is satisfied with their work.

oo o P

Human resources is the second ke

Staff of the Numbers of staff of the department depends on IT.
ALM RISK If the system is fully automated, the number of the staff could be at least 3,
Department otherwise more.

Relevant master’s or equivalent

Requirements professional degree What does the
. Experience in fundamentals in the
from the staff liquidity and interest rate risk bank need,
m_zta\l?agemznt in cop:tl:]elr_lgial bgnks t economist or
with a good grasp of the IT environmen .
specific to banks shuzliu=r=y ?

Mathematical knowledge
Good at Reading English
Good analytic skill

The staff with experience .
et o;ffthe is expensive, but the i
sta junior staffs may leave the 2 :

Development of Efficiency of an Entrant

Emcncy

bank after 2 years ., Of ST Nal v
"%BGF\TED
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[11.1.3. Decision Making Matrix

The Decision making matrix is a key part of thepmssibilities. It contains a detailed
description of who has the right to make decisionspprove the issue. The more
detailed, the more efficient the matrix is. Evergptas to know who is responsible for
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what in the organization; otherwise the bank ishlm&o operate right, sound way. By
reducing uncertainty they promote actions.

The decision making matrix is used to describe Mbitteria Decision Making. The
rows contain the subject of the decision; authesitiand the columns contain
organizational units or the manager of the orgamaal units.

Head of
Boardof | 100 | cro CRO aryy | Headof Dealer
Divectors Risk Treasury

Risk Management Policy x

Guideline for hiquidity risk x

Guideline for interest rate 1isk X

Excess limits [

Strategic liquidity
management, over 1 year
fund

operational liquidity
management in 1 year
fund or placement

Inside the Inside the
limits limits

Strategic intersst rate risk
management limits

Operational interest rate risk Inside the Inside the
management limits limits

Pricing methodology
(deposit and loan)

Inside the Inside the

geilE * lirnits lirnits

[11.1.4. Case Study

Rules of procedure of Assets and Liabilities Commige (ALCO) at Medium Bank
I. Legal status and basic functions of ALCO

ALCO is a permanent committee created by the BoMedlium Bank, and the main level managing
body of asset/liability management. It has decisights concerning those issues which are delegated

I.1. Members of ALCO:

The Chairman of ALCO is the CEQ; Vice chairman fgef Financial Officer (CFO). Members are the
CEO, CFO, Chief Risk Officer (CRO), Treasurer, ALianager, who is also responsible for the
market and operational risk management, head diubmess lines, head of the marketing and salg and
the head of the IT could be invitedrhe key tasks of secretariat are performed by Abépartment

II.2. Competences and obligations of the members éi.CO

The chairman of the ALCO has the right to call ostpone the meetings of ALCO, and to set the items
on the agenda of the meetings. He chairs the ng=etihthe committee and approves the minutes of
the meetings. The deputy chairman takes up the AloB@irman’s duties in case of his absence.
Members of the committee have voting power; cagyint the tasks adjunct to the ALCO memberghip
is an obligation resulting from their sphere ofidtt. Attending ALCO meetings is obligatory far
ALCO members or their designated deputies for sopeasion. The secretariat of ALCO has to|be
informed on the absence of the ALCO member, omptkeious working day the latest. The secretariat
is responsible for preparing ALCO meetings, settipgthe agenda, and for controlling the proposgls’
formal requirements. Besides he/she is responsilesending the invitation and proposals to the

8 According to the SunGard Bancware: Global ALM Rices Surveys 2005 Alexander Wolf, ALCO
members are CFO (97%), Treasurer (77%), ALM Mangge%), CEO (66%), Business line managers
(61%), Controller (37%), CRO (6%).
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participants, for making and having approved bydhairman minutes and résumés of the meeting
posting the decisions to the authorized persond, fan the retention of ALCO documents. T
documents (yearly work-plans, proposals, and ms)ughould be retained for a certain period
years). Invited persons could be recommended byptbponents for discussing each item on
agenda. Invited persons do not have a voting power.

lll. Competence of ALCO

ALCO makes decisions on individually unregulateduess related to the assets and liabili

, for

he
3

the

ies

management of the bank. ALCO is supposed to coetatinuously tendencies on the money- and

capital markets, and relevant changes in the &abdity structure of the bank. If needed, necegsa

measures are to be taken. ALCO approves the liyupdan, liquidity risk-, interest rate risk-, mautk
risk management methods of the bank, the value afimum risk exposure and the strategy
Treasury on the investment- and trading portfdlioe ALCO specifies the recent list of conditiorse
value of interest rate margin, the possibilitiesngipals and measure of deviation from the martjis,

method of setting internal settlement interest (&EP) and the stock limits for the banking cliénts

securities and derivative deals. ALCO reviews atidwates the funding policy.
IV. Operation of ALCO

of

According to the yearly working plan the ALCO h&s ineeting on every month, on Monday and at

10.00 am. Calling extraordinary meetings, writtening, and postponing meetings is approved by

chairman (vice-chairman) of ALCO. The responsibtelyp of Medium Bank for arranging ALCO

meetings is ALM Department. The secretariat inforitms chairman on the planned agenda of
following meeting, and on the list of persons thiaduld be invited in connection with the items be
agenda. After the approval by the chairman theetadat prepares the invitation cards, and by
preceding 2 days earlier posts the invitations thieddocuments related to the items on the agen

the

the
t
the

ato

the members of the ALCO. The invitation card camainformation on the scene, date, approyved
agenda and proposing bodies. The invitation carihfated persons should contain the scene and date
of the meeting, and the short description of tleeniton the agenda for which the invited person was

invited. Secretariat collects and posts the propsamad controls the compliance with the requirers

nt

of the proposals. A proposal can appear on thedagenly in case it's posted to Secretariat 2 days

before the meeting. Before appearing on the agdrelaroposal has to comply with the requireme
on the content and form, and without considerablamletion has to be suitable for making decisig
and after the control of the Secretariat, in caserdten voting the proposal has to be postedh®
ALCO secretariat by 12 o'clock on the day before deadline of the decision making.

Responsible person for the authenticity, profesdignality, for complying with the formal restriotis
and for completing the specified reconciling andrdinative tasks is the proposing body. The purp
of proposals is to prepare draft resolutions onsues based on conclusions drawn from descrig
and analysis of facts, data and experiences. Rageint on draft resolutions is proper descripti
going into details, and pointing out responsitikti The possible surplus resources of each me
have to be pointed out in the draft resolutionse phrpose of written reports is to present infoioma

nts
ns,
t

ose
tion
on,
asure

on and overview periodically or occasionally thegesses of each subject. Suggestion for decisi®n ha

to be prepared only in justified cases.
The course of ALCO meetings

In case of absence of the ALCO chairman, the mgesirchaired by the deputy chairman of ALC|
The meeting is started by setting quorum. If thgomity of those persons who have a voting right

O.
are

present, the chairman declares the quorum. Duhiagieeting the chairman introduces each itenmp on

the agenda and asks the competent member or ingitpeesent or eventually verbally complete
item on the agenda. The member or invitee can drafter right to present to another member
invitee. The chairman chairs the dispute over ttepgsals, brings the proposal to a vote, and fn
makes the decision. Majority principle is applied the decision-making process, using open-
method. After closing the dispute over a principlag chairman puts the formulated draft resolutor
a vote. The resolution is valid if it's supporteglthe majority of present persons having a votigbtr
In case of equality of votes the vote of the chainris decisive. The members of the committee do
have a voting power in such cases, where he/st#ehiclose relative or his/her company is inteeks

he
or
all
ote
1

not
t

In extraordinary cases — which need a quick detisithe chairman can order a voting process without

calling a meeting in order to decide in a certairsjion.

Minutes of the ALCO meetings have to be preparedammh ALCO meeting. The minutes are prepa
by secretariat. Minutes need to contain: persorsgmt on the meeting (persons having right to
and invited persons), the approved agenda, andxhet text of approved proposals. In justified ea

red
ote
se

the chairman can order to put down the substaekhents of the debate over an item on the ag
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into the minutes.

The secretariat of ALCO has to prepare and haventimeites signed by the chairman in 5 days| in
urgent cases in 1 day following the meeting. Theretariat has to post the approved minytes
immediately to the members of ALCO. The secretasfaRLCO keeps a record of the execution|of
approved proposals, and follows the execution @aiténtion.

Head of the organisational unit is responsible dgecuting decisions and proposals are obliged to
record the fact of execution and inform the rec&egping body on it. The way of transferring
information is filling out with a short report inBorking days after handing over the questionnseénet
by the secretariat of ALCO. The Secretariat preparguarterly summery of the execution of proposals
for the chairman of ALCO.

Requirements on the content of proposals discusseg ALCO

Cover sheet of the proposal (complying with thenfak requirement) has to contain who disagrees
partly or fundamentally. The substance of the difices in opinions has to be marked in fthe
management summary, and if necessary an alterrdgiision has to be outlined in the draft proposal.

. Reconciling sheet, the departments and the rektdiconciliation has to be marked
. Management summary (if the length of the proposatens it necessary)

. Detailed description: It's a concise summary, whiotains the substance of the issue and the
proposal: (recommended points of view is Precedéaiskground, Overview of the tasks, main
statements, the decision, etc., the changes anelffénet on the yearly plan of the bank due to
the decision have to be pointed out. And Detaitgulamation (according to the points of view
contained in the management summary) and Diffeeimcepinions

. Detailed decision proposals (the responsible pefsoand the deadline of the realization),
case of differences in opinions alternative profsosa decision

n

. List of enclosures

. Enclosures

Medium Bank is planning to change the organizatichart related to the ALM risk that we described
above. The CFO will be responsible for the ALM. Tim@me of the organization unit will be A/L,
Market and Operational Risk Management Departmdiite jobs and responsibilities of the
organizational unit will be the same as we desdriaove. The headcount in the unit is 6. The nit
consists of 4 experienced and 2 junior staff.

There are 3 persons responsible for market ancatipeal risk, 2 persons are in charge of liquidibd
interest rate risk management and 1 person isehd bf the unit. The bank will organize a workshop
for the department or send them to a training @aurs

[11.2. Levels of A/L Risk Management Process

[11.2.1 Risk Management Policy — strategic level

Strategic level encompasses risk management funsctiperformed by senior
management and the BoD. The strategic level isriest in the Risk Management
Policy that contains risk definitions, ascertainingtitutions risk appetite, formulating
strategy and policies for managing risks, estalbriggladequate systems and controls in
order to ensure that overall risk remains withioegtable level and return compensates
for risk taken. The success of policies and proesidepends upon the management.
Hundreds of pages of advanced procedures sitting shelf are useless if no one
employs them. However, even a simple set of praesdis more efficient if people
believe in them and take personal responsibilityufzholding them.

The risk management policyshould be based on the Basel Committee Princgies
clearly defined and consistent with the nature @mdplexity of their activities. It is the
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basic document that must be approved by the Boardirectors. Interest rate and
liquidity risk management policy should be a pdrthe risk management policy.

s rovcrvoco gl

Global risk management policy contains the followings:
¥ The objectives of the Risk management in the Bank,
¥Risk tolerance and required return on capital
¥ Global description of each type risk of: (definition,
strategy, main methods of measuring the risk,
limit structure, hedging strategy, reporting, monitoring)
¥»Risk management organization and responsibilities

Risk
Management
Policy

Guidelines ¥ Definition of the risk,

- = ¥»Detailed description of methods of measuring risk,
¥ Description of limit structure and setting up limits,
¥List and template of the main reports

¥ Monitoring

»Risk management organization and responsibilities

Interest rate

Operational
Rhd

CRIM
Scoring-
rating

procedure

The risk management policy should contain the foithg:

1.
2.

Objectives of risk management
Risk tolerance and required return on capital

Banks should make a distinction between expected amexpected losses.
Expected losses are those that the bank knowsregisonable certainty will occur
(e.g., the expected interest rate movement) andypreally reserved for in some
manner. Unexpected losses are those associatedinfdreseen events (e.g. losses
due to a sudden downturn in economy or crisis thiiiences the interest rate
movement). Banks rely on their capital as a buffeabsorb such losses.

A policy statement identifying the types of instrembs and activities that the bank
may employ or conduct is one mean. It should deadentify permissible
instruments, either specifically or by their chaeaistics, and should also describe
the purposes or objectives for which they may bsdu3he statement should also
define a clear set of institutional procedures &oquiring specific instruments,
managing portfolios, and controlling the bank'sraggte risk exposure. The banks
should identify the risks inherent in new produantsl activities and ensure these are
subject to adequate procedures and controls bbéng introduced or undertaken.

Global description of each type of risk: definitjostrategy, main methods of
measuring the risk, limit structure, hedging sggteeporting, monitoring

Risk management organization and responsibilities
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[11.2.2 Guidelines — operational level

The operational level of the risk management isiesd in the guidelinesE=ffective

procedure and guidelines lay out specifically wiebple should do --what they should
not do-- in a given situation. It has to contaire ttiefinition of the risk, detailed

description of methods for measuring risk, desmipof limit structure and setting up
limits, list and template of the main reports, nmoring and the risk management
organization and responsibilities. The detailedcdpson of the methods, limits and
reports can be found in the tools of the A/L Riskridgement chapter.

[11.2.3 Case Study

Medium Bank set out the Risk Management Policyhef Bank. The Liquidity and Interest rate Ri
Management Chapter of the Policy is the following:

1.

Asset/Liability Management riskALM risk) is the risk for unexpected economic auttes
resulting from market movements affecting the bedasheet structure in the banking book.

The objectives of the ALM policy: undertaking arnerest rate, liquidity, market risk exposure,
compliance of all legal provisions, by which thenRaloes not incur a loss that would jeopard
its profitability, equity or its safe functioningyr one that provides an opportunity of realizi
profit by exploiting the change of market conditiohLM Risk management of Medium Bar
involves the application of four basic elementghim management of assets, liabilities, and
Balance sheets (OBS) instruments:

— Appropriate board and senior management oversight

Adequate risk management policies and procedures

Appropriate risk measurement, monitoring, and ewritrnctions
— Comprehensive internal controls and independeritsaud

The bank manages risk that originates from the téisgdity structure of the banking boo
together with the trading position in condition ttlhey manage trading book separately, but
bank has no trading book activity now. The banlegithe list of products that influence the AL
position in the Appendix of its Palicy.

The interest rate risks the exposure of a bank’s financial conditionatdverse movements
interest rates. Accepting this risk is a normalt mdirbanking and can be an important source
profitability and shareholder value. However, esbes interest rate risk can pose a signific
threat to a bank’s earning and capital base.

Interest rate risk management policy: undertakinisk exposure, by which the Bank does
incur a loss that would put at risk its profitatyili equity or its safe functioning, or gives
opportunity of realizing profit by taking advantagithe movements of interest rates.

The bank measures separately the exposure thasdoone different sources of interest rate risk.

The bank manages the risk by setting up limits thasethe maximal acceptable loss, with str
testing, scenario analysis.

The bank overall limit for the interest rate risipesure is based on capital requirement meas
by repricing gap with BIS weight. Limit is 25% dfet core capital.

Liguidity risk is the riskfor the bank being unable to meet its obligatiosstlzey come dué
because of insufficient liquid assets, an inabiiityiquidate assets or to obtain adequate fundin

Liquidity risk managing policy: the Bank should &kle to fulfil its payments when due and a
to carry out the necessary transactions, while tagimg the profitability of its operations.

The Bank distinguishes between market liquiditk @&d funding liquidity risk. Within funding
liquidity risk, banks address their practices itatto management of the following:

e Structural (over one year- long term, or strategip; ratios and funding mix, cash capit
survival horizon)
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e Tactical (similar concept as long term but for sboterm, operational, cash-flow), intraday
(cash and collateral management)

» Contingency (Stress testing, sensitivity analysid acenario testing, special liquidity asset
pool, contingency plans, ratios and earmarkeddityiasset pool)

The Bank measures its liquidity position in the enajurrencies (RUB, USD, EUR) in which it js
active. In addition to assessing its aggregateigareurrency liquidity needs and the acceptgble
mismatch in combination with its domestic currermymmitments, the bank also undertakes
separate analysis of its strategy for each currency

The bank manages the risk by setting up limits th@separtly the maximal acceptable loss and|the
capital requirement, by analysing stress testingnario analysis and prepare a contingency plan
in place that addresses the strategy for handiuidity crises and include procedures for makjng

up cash flow shortfalls in emergency situation. Tdenk overall limit for the liquidity risk
exposure is based on analysing the capacity ofredtéunding, because it is more realistic than
the capital requirement. The maximum limit of O fbe 30 days, and RUB -500 for 31-90 days,
RUB-1500 for the other categories.

Regulatory and economic capital should not direlséiytied to funding liquidity risk.

The main decision making body of the Bank is théBo strategic questions, and the ALCO|at
operational level.

The CFO is responsible for the daily activity.

[11.3.Tools of liquidity risk management®

[11.3.1. Definition of liquidity risk

Liquidity risk is the risk for a bank being unable to meet its obiloyes as they come

due because of insufficient liquid asset, an intgbtb liquidate assets or to obtain
adequate funding. Liquidity risk comprises both dung liquidity risk and market

liquidity risk though these two dimensions of lidity are closely related.

Funding liquidityrisk is the risk that the bank will not be ableneet efficiently both
expected and unexpected current and future cash flo

Market liquidity riskis the risk that a firm cannot easily offset amehate a position
without significantly affecting the market pricedagise of inadequate market depth or
market disruption. Within the market liquidity rishke bank should periodically review
its efforts to establish and maintain relationshigth liability holders, to maintain the
diversification of liabilities, and aim to ensutestcapacity to sell assets.

The concept of liquidity is complex and any suggestthat a single metric will
adequately reflect the true liquidity risk of a kas misguided in order to the bank uses
a range of metrics being customized to meet th& baeds. The bank should manage
different strategies, including diversification dabilities by types of depositors,
investors, products, marketplaces, currenciestioakhips with investors, financing
and selling assets. The bank regularly assessesedisred and unsecured funding
capacity to better understand their current angpeotive funding liquidity risk in
varying conditions._Liquidity risk arises from marspurces including a financial
firm’s business decision to provide liquidity toethmarkets, potential damage to a
firm’s reputation (even-driven sources), specifioqucts and activities (transaction-
and product-driven sources), and potential chamgése macroeconomic environment

9 This chapter mostly based on the Principles otidiy Risk Management (institute of International
Finance, March 2007)
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(market trend). The following list contains the sms of liquidity risk according to its
relatedness to the asset or liability side of taekb

Asset-related Liability-related
1. Insufficient availability of collateral 1. Accelerated withdrawal of relationship-based
and transactional deposits from bank and

2. Disruption in payment/settlement system dealers

3. Increased collateral requirements due to 2
market risk losses, ratings triggers or '
asymmetric documentation

Lack of competitive deposit strategy and

products

4. Inadequacy of a firm’s infrastructure to More rapid loan than deposit
conduct securitization transaction 4. Loss of access to unsecured wholesale

5. Reduced liquidity of outright market for funding or extreme increase in cost

securities 5. Material dependence on wholesale short- and
long-term unsecured funding, including from

6. Too large a trading position relative to market higher-rated counterparties

volume, open interest, and number of market
makers 6. Failure of major provider of unsecured funds

7. Failure of specialist liquidity providers in 7. Concentration of wholesale funding source
niche security markets

4

8. Reduction in the availability of money

8. Unwillingness of counterparties to take market lines available to the bank
s_ettlement risk on collateral transfer across 9. Reduction in ability to raise term money
time zones '

10. Reliance on credit dependent sources of
secured funding, correspondingly, availabil
of committed irrevocable secured funding

lines

9. Spurious diversification, while portfolios
might be diversified strategies may be
correlated across counterparties

—

y

10. Lack of demonstrable liquidity due to

b : 11. Restricted access to secured funding markets
espoke nature of transaction

12. Reliance on synthetic funding from better-
rated counterparties

13. Technology risk related to funding
14. Rating downgrade

Generic On or Off Balance Sheet

Currency mismatch between assets and liabilitiean@e in regulatory or tax rules, Reduced internal
capital generation, OTC transaction (stock borrgwtransaction)

[11.3.2. Methods for Measuring Liquidity risk
[11.3.2.1. Measuring funding requirements
Within funding liquidity risk, banks address thgractices, using metrics related to

management of the following:

A. Tools for tactical -namely intraday and short tediguidity management include
the cash-flow, cash and collateral management.

B. Tools for structural -medium and long term- ligilydimanagement are the
following:

* Funding matrix based on contractual and expectsid-ftaw in total and in each
currency,
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* Funding matrix based on planned transactions al #otd in each currency. The
bank should forecast future cash flow of asseibijlities and off-balance sheet.

« Liquidity indicators including measuring liquiditgependence on depositors,
financial institutions, hedging of investments bguity, hedging credits by
deposits, liquidity vulnerability and so on.

» Liquidity costs

C. Tools for Contingency management include strestntgssensitivity analysis,
special liquidity asset pool, ratios and earmaticpddity asset pool

A) Metricsfor short term liquidity risk exposure

The purpose of measuring daily liquidity level asrhaintain the solvency of the bank
on a daily basis. For this purpose, the bank hasdpare a short term cash-flow report
for at least 8 days and calculate the followingifpmss on daily basis:

1. Positions of foreign exchange nostro accounts

2. Position of the local currency nostro accounts.(éhg central bank account
and the management of the compulsory reserve deposi

3. Position of the collateral (repo and etc.) by Tuegslepartment
4. Highly liquid securities

For the sound liquidity and cash management thé& Istiould set out separate and
detailed policy guidelines for cash management, daxklop a model for optimizing
the cash utilisation.

B) Metrics for medium and long term liquidity risk exposure

B. 1.) The bank measures liquidity risk exposureauthe following funding matrixes based
on the cash-flow mismatch (liquidity) gablaturity ladder or Funding matrix based on
the contractual and expected cash-flow. Ba@k should prepare monthly the funding
matrix in each currency (local currency, EUR, USINF, other currencies) in a way
that assets placed at and liabilities withdrawmfank for the actual position of the
on- and off-balance sheet items. Receivables ayabfes with maturity must be sorted
into categories of overdue, 0-30 days (0-7 days} 8ays, 15-30 days), 31-90 days, 91-365
days, 1-2 years, 2-5 years, and over 5 years astsatthe completion guide.

Even though demand depositors can withdraw theiwdguimmediately, in normal
circumstances they do not. On average demand depstay at banks for quite long
periods - often two years or more. Banks can usegdahe retail deposits as a core
source of funds that, over time, can fund loan® 3écond step should be restructuring,
based on past observation. The item restructuretti dme the retail and other client
deposits in accordance with their expected matulityo the bank has to categorize the
utilization of credit lines assuming normal busmestivity. Eventually restructured
maturity ladder results in realistic maturity gafhe bank can analyze it, or calculate
the cumulative gap that is the gap of the prevmersod + actual gap.

Liquidity planning is a key component of forecagtiquidity problems.It allows

managers to make important borrowing decisionsrbefelatively predictable events
occur. Such forward planning can lower the costuofds by determining an optimal
funding mix and minimize the amount of excess ne=ethat the bank needs to hold.
Effect of planned transactions on mid-term liquidib total and in each currency
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(domestic currency, EUR, other currencies) couldnsasured by the funding matrix
completed according to forecasts.

The cost of liquiditycould be measured on at least six-monthly badcsiledied with a
risk bonus curveThe cost of liquidity is the additional chargetbé recent loan (risk
bonus) assuming a complete, maturity-matched neting (i.e. the cost of liquidity
depends on the bank’s specific and financial maaksessment). The risk bonus curve
could be the difference between the yield curveeat financing possibilities and the
most liquid swap yield curve.

Liquidity costs are premiums the bank has to pay depending ooredit ratings.
These are costs that have to be charged to customigre financingp.

Fisk premiums (Spreads)
Maturity in years

1 2 3 4 & 10 15 20

Assets

Liquidity Cost= -) Gap [T, EI?%:

Liahilities

Depaosits

where  Gap
ri — fund transfer pricing cost, or market price,
t; length ofi period (in days),
[ period number

nominal value of the gap irperiod,

The gaps established while analyzing the matutitycture of the expected funding
matrix are linked to the adequate points of thie lobsnus curve according to stress tests,
so that the value of risk due to an open liquidisk position can be set. The results
show the changes in liquidity risk due to the nevaricing structure arising because of
the alteration of the market position of the baakd the cost of shaping a closed
liquidity structure Liquidity risk is the risk of a future increase in liquidity cosf the
open funding position of the bank.

B. 2) Liquidity ratios

The bank should commensurate asset/funding diyergistrategies with the nature of
their business, the environment in which they ojgerand the types of products and
markets in which they are active. There are sevetals that are useful for assessing
the liquidity of the bank. The following table shewome of the most common:

10 Based on Reuters Presentation in Seminar on litguahd interest rate risk in the international
Practice Moscow 2008
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Ratio name

Calculation of the ratio

Dependency ratio
on significant
deposits

Cash + Tradable securities + Short term banking@sxes
Sum of significant deposits

1. Cash: Stock in cash-desks (local and foreign cagen
2. Tradable securities

3. Short term banking exposures: central bank andibgrdeposits maturing
in 0-14 days
4. Significant deposit could be deposit over the petage of the regulatory

capital.

Dependency on
financial

Cash + Tradable securities+ Short term banking SxEs
Resources from financial institutions

institutions

1. Resources from financial institutions: resourcesnfifinancial institutions
Liquidity To this effect, liabilities are sorted by the extdrey are withdrawal and asset
Vulnerability are sorted by how easily they can be mobilised.

Easily withdrawal
liabilities covered
by mobile assets

Easily disposable assets

Liquidity vulnerability = Easily withdrawal funds

Easily modifiable assets:
1. Cash in hand and settlement accounts
2. Placements on the interbank market with short nitgt(within 14 days)

3. Treasury bonds and government bonds (except fastrg and
consolidated government bonds)

Easily withdrawal funds:

1. Sight deposits and current account deposits,
2. Time deposits
3. Liabilities from repurchase agreements

Short term (maturing within 14 days) deposits fritn@ interbank market.

Coverage ratios of
bank investments

Shareholders’ Equity
Tangible assets + Intangible assets + Businessshar

Coverage of loans
by deposits

Deposits
Loans

Coverage short
term liabilities by
liquid assets

Liquid assets
Short term liabilities

The assets included should only be those whichigtgy liquid.

[11.3.2.2. Measuring Asset Liquidity Exposure

According to the IIF firms having significant ratiee on asset liquidity should evaluate
haircuts and the timing of cash flows from the seasr In determining the amount of
availability liquidity and the liquidation horizorthe evaluation should include a
determination of whether the asset is encumberedetisas an assessment of market

n

haircuts, market capacity constraint, access ttralelbank facilities, concentrations in
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collateral, potential name — specific concern, dredoperational ability to complete the
transaction. In particular:

* Encumbered assets should be excluded from incramentidity value

» Haircuts should be evaluated in business as usuaék as in stressed conditions
» Capacity of the markets for a particular assetsctmwuld be evaluated and

» Operational capability to facilitate the transactghould be in place and tested

The firm that relies on secured funding sources tsignificant extent should have

robust processes in place to evaluate asset ltguidder a variety of business as usual
and stressed conditions. It should be recognisatlituidity values of similar assets

may vary across firms depending on the nature @f thusiness and their respective
market capabilities.

The bank could assess the ability to convert iteaared funding to secured basis. The
loan (“collateral”’) value of its unencumbered politis is reviewed daily. The
treatment should differentiate between the usesséta as collateral for borrowing and
for generation of cash by sales of such assetsatsul take into consideration the
business strategy for the assets in question, tdtenpal P&L impact of the any
disposition, and whether management would be willia absorb potential losses,
taking into account tax effect.

The bank should practically categorize the assated on their liquidity. Liquidity
categories can be high, medium and low or set ugnéyikelihood of the action to be
taken. Most firms use haircuts or volatility an&@ygo determine the liquidity value of
assets.

Liquid assets could be diversified by using thdofwing attributes: Pledgeable assets
(depending on central banks and industry critergppable assets, securitizable assets
(retail consumer loans) with cash structures ohwinthetic structures (credit default
swap). Securities need to be grouped by theirdiggvalue. High values, would apply
to eligible central bank holdings. Other criteralte included in considering liquidity
values and categorization are rating and creditlityuamarket price availability,
maturity, type of security, reason for holding ¢iray, investment, and hedge), access
to secured funding for security, issuer type/coynturrency, size of position and time
to settlement.

Firms could base haircuts on prior experience, pesttice assumption, liquidation
scenarios, and regulatory requirements, practideptad in market or credit risk or
market liquidity models (VAR type statistical teotpmes are often applicable in
analyses ancillary to liquidity risk analysis, suabl estimating the mark-to-market
value of marketable assets, including the likelyatitity of market values within
relevant time frames (e.g., one day, one week emoonth).

[11.3.3. Scenario analysis, stress test and limitetting

Most financial firms use a variety of metrics to mitor the level of liquidity risk to
which they are exposed. The basic approaches magtbgorized into three types: the
liquid assets approach, the cash flow approachaantkture of the two.

* Under the liquid assets approach, the firm maistdiquid instruments on its
balance sheet that can be drawn upon when needelvariation on this approach,
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the firm may maintain a pool of unencumbered asgasuially government
securities) that can be used to obtain secured irfgndhrough repurchase
agreements and other secured facilities (the reteneetrics in this approach are
ratios.)

* Under the cash flow matching approach, the firrerafits to match cash outflows
against contractual cash inflows across a variehear-term maturity buckets.

* The mixed approach combines elements of the cash rihatching approach and
the liquid assets approach. The firm attempts ticimeash outflows in each time
bucket against a combination of contractual caflbows plus inflows that can be
generated through the sale of assets, repurchasznagnt or other secured
borrowing. Assets that are most liquid are typicalbunted in the earliest time
buckets, while less liquid assets are countedtar tame buckets.

When the bank starts to prepare scenario analygsexpected funding matrix has to
be supplemented with several assumptions and lieegaps should be determined. The
bank should ensure that stress tests are usedasuneethe behaviour of all sources of
cash inflow and outflows that could potentially tmaterial to the firm under various
sets of assumptions For example, Scenario on thewiag of the liquidity could be that
financing ability decreases due to (1) worseningaafring, and (2) deposit withdrawal, or
there’s a rising need for liquidity due to utilizet of credit lines.

For each scenario it could be valid that the mdtlmans have to be renewed. This needs
financial sources and the liquidity crisis peries®0 days long.

The liquidity risk limits should set boundaries foe level of liquidity risk exposure for
the bank and where appropriate, should also prawideapability to allocate limits to
individual portfolios, activities, or business wit.imit systems should also ensure that
positions that exceed certain predetermined leveleive prompt management
attention. Setting up limits should be based ondstmated funding capacity of the
bank (central bank and credit facility, facility sécured repo).

The IIF Committee believes in “the industry’s resms would be better spent
improving capital measures related to other, moa¢enal risks and on strengthening
liquidity risk management. Pursuing a costly saatito an immaterial problem is
inconsistent with risk based regulation.” Accordiiogthe Committee, when setting up
the limits a bank should take into account theofsihg:

» The diversification of funding sources is usuallycamplished by having the
others: different types of wholesale investors .(egntral banks, pension funds,
money market funds and money managers).

* The bank could have notional limits by type of ldjasset, issuer, and issuer name
credit rating, other meaningful criteria, and/onder liquidation time frames/larger
haircuts as inventory in specific products grows.

 Firms should ensure that regarding potential fugdfrom central banks are
evaluated taking into account the level of seveaitd type of crisis. Firms should
differentiate between different types of centrahlbdacilities (e.g. standing and
emergency).
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[11.3.4. Contingency Plan

Policy:

The Contingency plan addresses potential, earlyiwagrsignals of risk. Contingency
planning should include establishing policies ametpdure and clear divisions of roles
and responsibilities for liquidity events so asatmid confusion or lack of clarity of
roles during crisis. This should include strategae®l procedures for timely, clear,
consistent, and uninterrupted internal and exteomsmhmunication flows to ensure
timely decision to prevent undue escalation ofessand to provide adequate assurance
to market participants, employees, clients, cresljiteegulators, and shareholders. This
could include the designation of a formal crisiantethat can be a contact point for
senior management. The planning process shoulddadhe designation of back ups
for key functions and assurance that key systerdgescesses have been considered in
the firm’s business continuity planning.

Organisation:

Contingency plans need to involve Treasury, risé Bosiness areas, IT, settlements,
communication and finance areas. Most firms haliquadity crisis team in place that
is chaired by the Treasurer or CFO. A member of Theasury or risk can be the
contingency coordinator to ensure that working geounderstand their tasks and those
decisions and actions are logged and communicateappropriate. There are some
banks, where the crisis team meets on a regulas bageview stress scenarios in
business as usual conditions.

Action plans:

Bank should have in place an asset reduction ptahfimancing strategy for firm-
specific and market-related liquidity events. Soimes define states of a crisis and
define appropriate measures to mitigate a crisiging the disruption secured funding
asset liquidation would be possible for high-gradeer (in particular, eligible central
bank assets) but higher haircuts would be applasskdb on liquidity quality. The bank
can take attention the unused credit facilitiesmfrahe Central bank or other
counterparties, but the latest can be disappearitige trouble.

The existence of recourse provisions in asset stilesextension of liquidity facilities
to securitization programs, and the early amoitmpattriggers of certain asset
securitization transactions can involve significaguidity risk to institutions engaged
in these secondary market credit activities. lagths should ensure that their liquidity
contingency plans fully incorporate the potentiak rposed by their secondary market
credit activities. With the issuance of new assatked securities, the issuing banking
organization should determine the potential effactits liquidity at the inception of
each transaction and throughout the life of thaisees in order to better ascertain its
future funding needs. An institution's contingemtgns should take into consideration
the need to obtain replacement funding, and spehiypossible alternative funding
sources, in the event of the early amortizatioowttanding asset-backed securities. It
should be recognized that an early amortizatiora dfanking organization’s asset-
backed securities could impede its ability to futsetlf--either through re-issuance or
other borrowings--since the institution's reputatiith investors and lenders may be
adversely affected.

11 This chapter based on the principles of LiquidRigk Management, IIF, March 2007
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[11.3.5 Case Study

Medium bank: Medium Bank employs the following methodologies fie@asuring liquidity risk

exposure and limits.

Methodology name

Limit size

Short term liquidity

Limits of foreign
exchange nostro accoun

The account balance should exceed the overdrafttdnee linked to the
account or zero if there’s no overdraft credit line

Foreign exchange
position of Treasury

The net liabilities from foreign exchange interbaddals (money marke

deposit deals, foreign exchange swap deals, regis)de one day (T+1
cannot exceed the securely accessible volume ohim liabilities.

Cash flow table

Medium-sized bank produces the cash-flow reporfdbowing 8 days or

a daily basis every day. The Middle office collectine data from IT

system and email letters from the branches and Aleounting
department.

The negative gap of the following day in the tabnnot exceed th
securely accessible volume of overnight liabilitieat is 25% of the limit
that the bank gets from the counterparties banks/fo The bank set lim
for the cumulative net funding requirement, whistb0% of the interban
possibilities.

Highly Liquid assets

The highly liquid assets (money market deposit sleztures in 30 day|
banking book bonds, repo deals, derivative deats fareign exchang
spot deals) must exceed the maximum financing me&® days of (nof
treasury) departments, which are to be set acaptditistorical data an
business forecasts.

Mid term liquidity

Maturity gap based on
expected events. Case:
the limit of cumulated
gap is independent from
foreign exchange

The Medium bank produces the maturity gap in doimestrrency, USDO
and EUR separately every month. Based on stafisitalysisMedium
Bank assumedhat 20% of retail deposit could be withdrawn fronat

bank within 1 year, and 10% in 1-2 years, 30% B years and 40% ove

5 years.
The limit for the gap of each matrix:

The absolute value of the negative value of curedlajap on balancs
and off-balance sheet items in each category (éxoephe category ove
5 years) cannot exceed the sum of funds securetgsaible fron
interbank market (e.g. repo deals, liabilities frtira central bank).

~
—
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Maturity gap based on th
business plan: the limit g
cumulated gap is
independent from foreigt
exchange

Medium bank produced the funding matrix based an hibsiness plal
half-yearly. The assets and liabilities are categor according to th
expected cash flow in the case of retail clients.

The absolute value of the negative value of curedlaap on balancs
and off balance sheet items in each category (¢Xoephe category ove
5 years) cannot exceed the sum of liabilities ssguaccessible by th
subsidiary from interbank market (e.g. repo debdjilities from the

D S

3%
D =

central bank) and the value of unhedged interb@plosit collection.
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Maturity gap

Maturity
Description Total (a+...+j-/+k) Matured | 1-30 days i:;so gjl;;;s 1-2 years 2.5 years 5 years :::‘::‘t:?im
12 1 4 5 [ 7 8 9 10

Assets 10,000 500] 2,200] 500 500) 1,500 1,000 3,000 800

Cash and Current Accounts 2004 200

Trading and Available for Sale Securities SIJQI 500

Investment Securities 500] 500

Deposits due to the Central Bank and Other 1.000I 1,000

Banks

Loans Y.IJIJgI 500 500 500 500 1000 1,000 3,000

Other Receivables (1)
Business shares + Own Assets 300] 400
Liabilities 10.000 | 0 3,200 2,500] 2,000 1,300 [ 400) 600

Deposits 6.700) 3,000 2,500 1,000 200 0 0 1]

Retail Deposits 470 2000 2000 500 200
Other Deposits 2,00 1,000 a00 a00

Deposits due to Banks 200§ 200

Loans s500] B0 i

Debt Securities 1.500) 1,000 500

Subordinated Liabilities 404 400

Other Liahilties [1)
Shareholder's Equity and Provisions 600} E00
Basis Position 0500 -1.000 -2 000 -1.500 200 1.000 2600 200
Cumulated Basis Position 500 -500 2500 -4.000 -3.800 -2.800 -200 0
Regrouping of Deposits {to be add up) 5 700 3,000 2,500 1,000 200 o] o] o]

Retail Deposits 14.700 2,000 2,000 500 200

Other Deposits 2.000 1,000 500 500
Estimated payoffs of Deposits (to be substract) 6,700) 1,078 657 1,205 470 1410 1,860 ]

Retail Deposits 4,700 78 157 705 470 1410 1,880

Cther Deposits 000 1,000 500 500

Undrawn Credit Facilities 00 100 500 200
Modified Basis Position -300 500 822 -657 -1.905 -7 410 720 200
Cumulated Modified Basis Position [500 [1322 [565 [-1.240 [-1.310 [-1.720 [-1.000 800
Scenatio: Dovngrade 3,650 1,800 [1,20 |s00 Jioo [o [ Io

Methodology name Limit size

Liquidity cost

next month

Treasury position for the|

Based on the business plan from the businessHm@&ank compares th
bank position to the planned transaction. The Tngakas to manage th
difference.

matrix.

foreign exchange

Scenario analysis, Stres
test using the Funding

The limit of cumulated
gap is independent from

Medium Bank analyzes the downgrade, withdrawal epasit and
utilization of credit lines according to the scaaamnalysis below.

The absolute value of the negative value of curedlajap on balancs
and off balance sheet items in each category (¢xoephe category ove
5 years) cannot exceed the sum of liabilities sdguaccessible fron
interbank market and possibility of selling the eissin these speci
circumstances based on the cost. (Calculatingdkg c

1. Downgrade

e 10% of matured banking sector sources (depositsFahdwaps) arg
not renewed.

e 10% of maturing mid-term or long-term resourcesmirdinancial
institutes (loans, etc) is not renewed.

2. Withdrawal of deposit

Depositors withdraw 10% of deposits in one week] &0% of mature
fixed deposits is not renewed.

lines

3. Utilization of credit

50% of unused credit lines maturing in one yearwilized (in 7 days
10%, in 8-14 days: 10%, in 15-30 days: 20%, in 81d8ys: 10%).

Dependency on

significant deposits

Min 2,
Significant deposit is over 15% of the regulatoapital.

Liquidity vulnerability

25%

Coverage short term
liabilities by liquid assetg

Medium Bank developed methodologies and policietetermine the
level of specifically earmarked liquid assets tiwy should maintain at
all times to meet immediate liquidity needs wheretawith adverse
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conditions.

Coverage ratios of The value should be higher than 1.
investment of the bank

[11.4. Tools of Interest rate risk management

[11.4.1. Definition of interest rate risk 12

The interest rate risks the exposure of a bank’s financial condition adverse
movements in interest rates. Accepting this risi reormal part of banking and can be
an important source of profitability and shareholdgue. However, excessive interest
rate risk can pose a significant threat to a baekisiing and capital base. Changes in
interest rates affect a bank's earnings by chaniggnget interest income and the level
of other interest sensitive income and operatineases. Changes in interest rates also
affect the underlying value of the bank's ass&bijlities, and off-balance sheet (OBS)
instruments because the present value of futute ft@ss (and in some cases, the cash
flows themselves) change when interest rates chahgeordingly, an effective risk
management process that maintains interest rdtemvitbin prudent levels is essential
to the safety and soundness of the bank.

Sources of the interest rate risk

* Repricing risk: As financial intermediaries, banks encounter irgerate risk in
several ways. The primary and most often discuks®al of interest rate risk arises
from timing differences in the maturity (for fixedte) and repricing (for floating-
rate) of bank assets, liabilities, and OBS pos#tioWhile such repricing
mismatches are fundamental to the business of bgnikiey can expose a bank's
income and underlying economic value to unantieigafluctuations as interest
rates vary. For instance, a bank that funded atenyg fixed-rate loan with a short-
term deposit could face a decline in both the ifacome arising from the position
and its underlying value if interest rates increddeese declines arise because the
cash flows on the loan are fixed over its lifetiméyile the interest paid on the
funding is variable, and increases after the steor deposit matures.

* Yidd curve risk: Repricing mismatches can also expose a bank togekain the
slope and shape of the yield curve. Yield curvk aisses when unanticipated shifts
of the yield curve have adverse effects on a banktsme or underlying economic
value. For instance, the underlying economic valfi@ long position in 10-year
government bonds hedged by a short position ings-g®vernment notes could
decline sharply if the yield curve steepens, eVethe position is hedged against
parallel movements in the yield curve.

* Basisrisk: arises from imperfect correlation in the adjusttnainthe rates earned
and paid on different instruments with otherwisaikr repricing characteristics.
When interest rates change, these differencesiganige to unexpected changes in
the cash flows and earnings spread between alabthties and OBS instruments
of similar maturities or repricing frequencies. Fexample, a strategy of funding a
one-year loan that reprices monthly based on tleenoonth US Treasury bill rate,
with a one-year deposit that reprices monthly basedne-month LIBOR, exposes

12 This chapter based on the Basel Committee on Bgri&upervision :Principle for Management and
Supervision of Interest Rate Risk (July 2004), bi&tin on Page 5 and source on Page..
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the institution to the risk that the spread betwgentwo index rates may change
unexpectedly.

* Optionality: An additional and increasingly important sourceirgérest rate risk
arises from the options embedded in many bank ss$abilities, and OBS
portfolios. Formally, an option provides the holdee right, but not the obligation,
to buy, sell, or in some manner alter the cash ftdvan instrument or financial
contract. Options may be stand-alone instrumerth a8 exchange-traded options
and over-the-counter (OTC) contracts, or they mayeimmbedded within otherwise
standard instruments. While banks use exchangedradd OTC options in both
trading and non-trading accounts, instruments eittbedded options are generally
more important in non-trading activities.

Open position arises from the following transaction

- Deposit collection, borrowing, issuing securitiegnstituting loan relationship,
conducting repurchase agreement

- Providing loans, lending, investments in securitiesstituting loan relationship

- Off-balance sheet transactions affecting interasgt risks (e.g. interest rate and
foreign exchange swaps, forward foreign exchange securities transactions,
forward interest rate agreements, foreign exchapgen transactions)

[11.4.2. Methods for Measuring Interest rate risk

The Bank should apply those methods for measuritegast rate risk with which the
Bank’s current and future interest rate risk possi can be measured. Common
methods are:

A) Repricing risk analysis for measuring yield ceimsk

B) Analyzing basis risks for measuring the effeicthe interest income
C) Fund transfer pricing for measuring the effddhe interest income
D) Duration

A) Repricing Risk Analysis

Repricing schedule:

The repricing analysis for measuring a bank's @serate risk exposure begins with a
maturity/repricing schedule that distributes ingtrgensitive assets, liabilities, and OBS
positions into “time bands” according to their mégu(if fixed-rate) or time remaining
to their next repricing (if floating-rate). The repng schedule could be filled based on
the duration of the items, if the bank is able toitdfor each item, but in this book we
do not use it. Repricing schedule should be preparenthly or quarterly in domestic
currencies (RUB) and in the main currencies (USDRE Assets and liabilities should
be sorted into categories of intervals accordingdtential repricing, i.e. interest rate
changes: within 1 month, 1-3 months, and so on. dwlytic reasons, this table is
supplemented with the positions that belong totthding book and data needed for
measuring interest rate optional risk.
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Repricing schedule could be the base of the follomg analysis

Rate sensitivity gap:

The bank can analyze the rate sensitivity gap (R&3) ratio of rate sensitive assets
(RSA) to rate sensitive liabilities (RSL).

RSG = RSA/RSL

An RSG greater than implies that there are more interest rate semsdssets (in par
amount) than interest rate sensitivity liabiliti@is suggests that, as interest rates rise,
the return on assets will rise faster than fundiogt, resulting in a higher spread
income. If theRSG less than if the interest rates rise, funding costs wilerat a faster
rate than return on assets.

Repricing gap analysis

These schedules can be used to generate simplmatodi of the interest rate risk
sensitivity of both earnings and economic valuehanging interest rates. When this
approach is used to assess the interest rate fiskircent earnings, it is typically
referred to as gap analysis. The size of the gagm fgiven time band - that is, assets
minus liabilities plus OBS exposures that repricenature within that time band -gives
an indication of the bank's repricing risk exposukenegative, or liability sensitive,
gap occurs when liabilities exceed assets (inctydBS positions) in a given time
band. This means that an increase in market intemg=s could cause a decline in net
interest income. Conversely, a positive, or aseesiive, gap implies that the bank's
net interest income could decline as a resultdg¢@ease in the level of interest rates.

Static simulation

Static simulation technique is used for measurhmg @ffect of changing interest rate

yield curve on a bank’s economic value and inteiresime perspectives assuming the
gap does not change. The measuring procedureasl loassimulating the future path of

interest rates and examining their impact on tish dlw. In static simulation, the cash

flows arising solely from bank’s current on- and-lohlance sheet positions are

assessed and the interest rate change.

Standardized approach

According to standardized approach repricing scleeduwsed to evaluate the effects of
changing interest rates on a bank's economic \ayuapplying sensitivity weights to
each time band. The weights are based on estimaté® durationof the assets and
liabilities that fall into each time band, whereration is a measure of the percentage
change in the economic value of a position that @atur given a small change in the
level of interest rates. Duration-based weights banused in combination with a
repricing schedule to provide a rough approximatanthe change in a bank's
economic value that would occur given a particsler of changes in market interest
rates.

32



The calculation process is the following:

1. The first step is to offset the longs and shortednh time band, resulting in a single short oglpn
position in each time band. The net position isshm of the balance sheet items (BS) and the off
balance sheet items (OBS) assuming that assetsahaogtive and liabilities have a negative sign.

2. The second step is to weight these resulting slratlong positions by a factor that is designed to
reflect the sensitivity of the positions in thefdient time bands to an assumed change in interest
rates. The set of weighting factors for each tiraacis set out in table below. These factors|are
based on an assumed parallel shift of 200 basistptiiroughout the time spectrum, and op a
proxy of modified duration of positions situatedtla¢ middle of each time band and yielding 5%.
If you cannot expect the 2% movement you can usefdlowing calculation: A parallel rate
shock substantially consistent with 1st and 99ticgratile of observed interest rate changes using a
one-year (240 working days) holding period and aimum five years of observations. (That
means 4 interest rate shocks: upward and downwarall@l shift according to the first, and the
same according to the 99th percentile.)

3. The third step is to sum these resulting weightesitipns, offsetting longs and shorts, leading to
the_ _net short- OI'_ Iong-wel_ghte( Time band Middle of time [ Proxy of modified | Assumed | Weighting
position of the banking book in thg band duration in year | change in factor
given currency. yield

. Up to 1 month 0.5 months 0.04 years 200 bp 0.08%

4. The fourth step is to calculate th[ ito3months 2 months 0.16 years 200 bp 0.32%

H it 3to 6 th 4.5 th 0.36 200 b 0.72%
Welghted position of ,the whole 6tg 12mn(:2ntrs15 9mrT(]J(r)1?hss 0.71 ﬁii 200 bz 1.43%
bankmg book by summing the ne 1to 2 years 1.5 years 1.38 years 200 bp 2.77%

H HY] 2t03 2.5 2.25 200 b 4.49%
short- and Iong-we|ghted p(_)SItlon 312422:: 3.5 ﬁii 3.07 522@ 200 bg 6.14%
calculated for different currencies. 4105 years 4.5 years 3.85 years 200 bp 771%

5. The fifth step is to relate the weightel 1010 vears— 55 yoars | ¢635ears | 20065 | 137006

pOSitiOI’l of the whole banking book tq _10to 15 years 12.5 years 8.92 years 200 bp 17.84%
, . 15 to 20 years 17.5 years 11.21 years 200 bp 22.43%
SharehOIder S eqUIty- Over 20 years 22.5 years 13.01 years 200 bp 26.03%
To measure the effect of the
Changing Shape the interest ra Time band Middle of time | Proxy of modified| Assumed | Weighting
. , K band duration in year | change in factor

yield curve on bank’s economi yield
i H Up to 1 month 0.5 months 0.04 years 200 bp 0.08%

Capltal the same a_pproa‘Ch |s.al 1 to 3 months 2 months 0.16 years 168 bp 0.27%

kept relevant with changing sw6months | 45months | 0.6 years 141 bp 0.51%

F. : i 6 to 12 months 9 months 0.71 years 119 bp 0.84%
§Cenar!o. yleld CUI’VG' Sh!ﬂ‘ 1to 2 years 1.5 years 1.38 years 100 bp 1.38%
Immedlately by 200 basis pOII’]t 2 to 3 years 2.5 years 2.25 years 84 bp 1.89%

H 3 to 4 years 3.5 years 3.07 years 71 bp 2.17%

In ShOI’t term _and gradua”y fO 4 to 5 years 4.5 years 3.85 years 59 bp 2.29%

the further perlods. 5to 7 years 6 years 5.08 years 50 bp 2.54%

H 7 to 10 years 8.5 years 6.63 years 42 bp 2.79%

The prOCGSS Of the CaICU|atIO_n 10 to 15 years 12.5 years 8.92 years 35 bp 3.15%

the same as above. The weigh 15w20years | 17.5years | 1121 years 30 bp 3.33%

Calculated on the mOdIfle Over 20 years 22.5 years 13.01 years 25 bp 3.25%

duration are in the following table.

Dynamic simulation for measuring optionality

In the dynamic simulation approach, the simulatioids more detailed assumptions
about the future course of interest rates and Xipeated changes in a bank business
activity over that time. The more sophisticatechteques allow dynamic interaction of
payment streams and interest rates and to betpgureathe effect of embedded or

explicit option.

The Bank has to measure the interest rate riskatisg¢s from theptionality due to
potential repayment of loans before maturity oreptil withdrawal of time deposits
before maturity. The scenarios that are employedhé liquidity risk management

could be used here too.
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B) Basisrisk analysis

The Bank prepares basis risk analysis denominatetbimestic currency, EUR, USD
and CHF containing all balance sheet items anddfialance sheet items that are
exposed to interest rate risk quarterly. Assetsliahdities are sorted into categories of
intervals according to benchmark interest rate refwicing periods up to 1 month, 1-3
months, 3-12 months, 1-5 years, 5-10 years, 10ed%sy over 15 years.

The bank prepares a quarterly forecasted basis ais#lysis based on plans
(projections) as of the end of the following quaitethe similar structure.

For example: Bank could analyse the effect of a b@8is point shift of the central
bank’s prime rates on interest income and expewseane year period. The effect on
the profit could be shown in two scenarios: the lBdaes not change the interest rates
of variable items (only the interest rates of flogtitems change), and the Bank
responses to the Central Bank’s interest rate ibeces it has reacted upon a Central
Bank’s interest rate decision in the past (accardinhistorical data).

The analysis of parallel move of announced and t@ack interest rates to the central
bank’s prime rate should be completed on the bafsksistoric data (suggested time
range: 2 years). The table should contain the valu@announced and benchmark
interest rates at the end of the quarter, the dargrage of difference between the
historic data (2 years) and the central bank’'s erirate and the coefficients of
correlation.

C) Fund Transfer Pricing Analysist3
Among the methodologies of interest rate risk managnt we can mention the Internal
Fund Transfer Pricing (FTP), which is a well knopnactice in the financial sector. It
is part of the overall

management information  vieldrcost

accounting and control syster
WhICh inCIUdeS priCing1 Yield on OneYear Loan
budgeting profit planning, e, e —
asset/liability  management e
Through fund transfer pricing Spread  Spread

bank can analyze more ® T T e
.. . . i olal Sprea fer Pri Fi
efficiently its net interest foproas l/_,—z—'i——-;ﬁ:?f,g;:rg: o Fr

Transfer Price for
OneYear Funds

margin, because fund transfe 1 —

pricing allows quantifying the /} oo )

variances caused by th ° V4 \

imbalance of funds providec Aetual Gost of Purchased
and funds used by the banl Funds in First Six Months

Financial institutions utilize
the Single Pool Rate
Matching, Specific Matching,
Multiple Pool Rate Matching m
and Matched Maturity4

I Maturity

13 This chapter based on Dr. Judit Burucs: “ThoughtsFoind Transfer Pricing” was published by
Analytical Journal No.7. Circulation is 10 000. THkoject introduction accompanied the article.
(http://www.abajour.ru/files/07_08 buruch.pdf

14 Keys to community bank success: Utilizing manageniformation to make informed decisions-
Funds transfer pricing (FTP), Journal of Bank C&sManagement Accounting, 2001, by Katafian,
Robert E.
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Matched Maturity® is basically a gap approadmilar to the repricing gap. Each
individual customer account is matched to a madkieen index (transfer pricing yield
curve). FTP creates a shad#&nof assets and liabilities for each expected césh f
item on the balance sheet and attaches to eachlkaetnpaice based on its term. Real
assets are accordingly funded by “shadow” lialeditito produce a match-funded
spread; conversely, real liabilities receive incofmen “shadow’ assets for the same
purpose. A unique charge or credit rate is assignedach record according to its
origination date on the basis of repricing tenamntcactual cash flow and some
adjustment (repricing spread, liquidity term, endbedi option and etc.)

In the process, the lending and deposit units nkddeveled balance sheet and a net intgrest
spread per record is established. The FTP posteatitied earnings from business units into

a special Funding Mismatch Unit. This unit can e Treasury, Funding Center or ALCO|in
practice. Funding Mismatch Unit acts as the cerdiedring house for funds, benchmarking
all transfer rates against a market derived yialdve plus other market pricing factors.
Calculated debits and credits are applied to boalkrzes until the earlier of maturity or
repricing. If the bank uses a single curve, assétliability transactions of identical attributes
are assigned with an identical transfer rate. Wineasuring performance, a transaction’s
transfer rate remains unchanged over its repridifey Effectively, this insulates the
transaction’s margin contribution from the effeEsabsequent market interest rate chardes.

Selecting a transfer pricing yield curve is a catiaspect of the FTRShould we use
the funding rate or investment rate? When implemgna FTP system banks must
determine a “funding curve” that most accurateljexts their source or assets on the
whole sale market. Some banks may utilize an iatgtlrate such as LIBOR, interbank
SWAP curve, a treasury yield curve or state borddycurve. Using credit risk free
market indices like state bond curve will encourbgeks to make loans that are less
profitable than they appear and to discourage desptsat can be profitable. Note
however, that if the bank is significantly depastth (most of savings banks, which
have more deposit than loans), the bank tenddéotsee marginal investment curve for
their benchmark. Furthermore, bank should applgmasate benchmark yield curve to
each of the currencies in which it operates, bez@ash of the currencies in which a
bank deals represents a distinct and independantesof interest rate risk. Interest rate
in the European Union, Russia or USA may shiftppasite directions for completely
unrelated reasons.

The funding curve for a financial instrument shates relationship between indicators
such as time to maturity and the interest rateustdpents to a base FPRRield curve
are often necessary to reflect unique attributesthaf particular institution and

15 Internal Transfer Pricing of Bank Funds by Valegimardini, Bank Administration Instiitute

16 A bank’s focal point for market risk: The transfericing mismatch unit, Journal of Bank Cost &
Management Accounting, 2000 by Chittenden, John

17 A simple example will illustrate this process. lustassume that the institution has only two items

its balance sheet: 3 year duration deposit on witighays 6.5% interest rate and 8 year duration
mortgage on which it receives 10% interest rateneA interest margin is 3.5% (10%-6.5%). Assume
further that the bank is asset rich (it possessm® hoan than deposits) and can borrow in the veadde
market at 7% for 3 years and 8% for 8 years. ThE Ellows the institution to split up its 3.5% net
interest margin into a 2% net interest margin anl¢10%-8%), a 0.5% net interest margin on deposit
(7%-6.5%), and interest rate risk mismatch of 1%-+(B%).

18 Adjustments to the base FTP rate index curve,nzwf Bank Cost & Management Accounting, by
Ersoz, Ali Murat / Transfer Pricing, Financial Rigkanagement in Banking, Therory &Application of
Asset &Liability Management MCGRaw-Hill, by Denriis Uyemura, Domald R. VVan Deventer
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instrument. The decision to apply a certain adjestrmethod to use should coincide
with the bank’s own cultural and fundamental phiobes which are as follows:

1)

2)

3)

4)

5)

6)

7)

8)

9)

Institution Credit Risk Adjustment. If the bank n®t deposit rich, the base yield
curve needs to be adjusted to reflect the bank’s oredit risk. There are some
banks that use their own actual senior debt masetad.

Bid/Asked Spread or Funding Commission Adjustmenhie brokering cost
(commission or fee) can be factored into the tengiricing yield curve. The
typical products: for this approach all assets haklilities are managed by the
treasury department of a bank.

Term Liquidity Adjustment: Term liquidity is the pact of the repricing frequency
of an instrument being shorter than expected ntgtufhe liquidity premium can
be estimated by observing rate differentials bebwds® organization’s wholesale
funding curve and swap curve. Swap rates quotecdlsé to transfer interest rate
risk, so differences between actual funding rata$ swaps represent the cost to
raise physical liquidity, less term repricing rigidjustments to the base yield curve
are necessary for instruments that have the samaiau or repricing period, but
which, due to different liquidity characteristi@ge not of the same value or cost to
the bank. A fixed rate loan with 5 year durationymeceive a lower FTP charge
than a similar asset with the same duration dubdability of the bank to convert
the loan into a more liquid investment, by usingsecondary market for
securitization.

Option Pricing Adjustment is used to reflect theatoof providing the customer the
right to unilaterally change the contractual teoha transaction.

Prepayment Penalty Adjustment can be incorporateddapplied in transfer pricing

in two ways: The first is after the transactionttie applicable to larger-sized
transactions, especially where an economic prepalrfee is charged to the
borrower. Transfer rates are assigned based orcdh&actual amortization or

maturity schedule. When prepayment occurs, themaligransfer fund is sold back
to the Treasury with the mark to market prepayniess (or gain) passed to the
business line unit in the form of a cost allocatidhe second way is before the
transaction that is used for loan products wheeeetlis generally no prepayment
penalty charged (e.g. mortgage loan). The FTPaseased by an amount that will
compensate the Treasury over the expected aveifggeflsuch loans for the

prepayments that will occur.

Mandatory Reverse Deposit Requirement Adjustmerthés lost interest on the
deposit without interest or lower interest thatdge#® be held in the Central bank
by the bank.

Interest payment Adjustment. The banks should adpgsr funds transfer price to
an interest payment frequency. A funds transfeitd®bcredit adjustment is to be
made for all interest earning and interest beapirgglucts which interest payment
frequency is different from the basic yield curve.

Other adjustments can also be made though areomatnon in practice. Among
them are: Tax Advantage Adjustment for fixed assetuto or commercial leases,
or Stand by Liquidity Adjustment.

Adjustment or transfer pricing in the case of tedainate maturity deposits and
non interest bearing assets. In the case of thetemdinate maturity deposit
especially in the case of demand deposits findivey dppropriate FTP is a real

36



challenge and the bank should find its own way. Theent rat&® method, the
average rate methods and the blended term appavactell used.

In the FTP the residual spread between the integigstand transfer rates can be used in
simulating funding center strategies and measurnismnatched risk exposuréransfer
prices can also help forecasthgnargin performance of business units. When they
project the future balance sheet, they can betaddiyy a simulation tool based on the
FTP which models balance sheet and interest in@xpehse behaviors, separating the
future impact of existing business from plannedy risiness. The model needs the
same information about the cash flow, repricingtunty, currency, embedded option
and other characteristics of existing busineshi@aother ALM model. This simulation
model provides then forecast of a business unigsgodained interest margin based on
it existing book of business. Business unit mareg@an project the additional new
business volumes that must be booked at appropmatgins to meet their overall net
interest contribution target. The business unitisutation forecast is rate environment
sensitive; managers can understand and consigedegendent volume effects on their
business performance. Planning usually focuses singke, “most likely“ scenario for
interest rates and on assumptions such as prepsymaile ALM mutually tests the
future balance sheet and net interest revenueqgpiajs across numerous and varying
assumptions . The originating unit’'s net contribatto the overall recorded margin of
the bank is a traditional historical post perfore@mmeasurement view. The FTP
cannot eliminate all effects of interest rate clenffom originating business units or
unscheduled volume reductions. Rate-volume variaataysis must consider this
element. FTP insulated the originating unit’'s perfance only from the effects of
pricing risk, not from volume risk.

Measuring mismatch exposure is the followingfter allocating the contribution
margin based on transfer prices, any residual dpseeredited to a funding center. This
spread is what the bank earned from accepting mgndaismatches. In aggregate,
though, sources and uses of funds in the balaneet streate numerous funding
mismatches. The residual spread provides limitddrimation about the aggregate
balance sheet mismatch to which the bank is cuyrexposed. This is because it is
derived from transfer price assigned at interest satting. To understand and measure
the earnings’ impact on the funding center of tkiesteng mismatch, a transaction’s
remaining-term transfer price needs to be usedadshaction’s remaining term transfer
price is the price that would be assigned todayedbasn its remaining repayment
characteristic and today’s alternative yield curse,the spread between the different

19The current ratemethod transfer prices the deposit at rates tteainaplace for the current processing
period. Changes in market rates are immediatelyfa@hdreflected in assigned transfer rate.

The moving averagmethods, a form of the average rate transfermgjdntends to describe the sluggish
pricing observed for these types of liabilitiestithe period for the moving average is chosen based
the observed or estimated repricing responsiveioesbe deposit category.

Blended termanalysis initiates by assuming a portion to a pobdine as core stable based on historical
analysis of past cash flow patterns in balances: Malatile balances profiles secure longer moving
averages. Balance and time segmentation continotls some amount is apportioned to a volatile
portion which receives short transfer rate. Blentth transfer rate is a weighted transfer pricth wi
cash flow.

Transfer pricing Indeterminate-maturity Depositsyurhal of Performance Management, by Thomas E.
Bowers

20 Fund transfer pricing and A/L modeling, JournalBdnk cost & management Accountant, 2000,
Payant, W Randall.
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points of the curve indicates how much could benedrfor accepting mismatches
today. To analyze the bank’s aggregate existingmaishes, the remaining term
transfer price is applied to the transfer priced@pal balances for all sources and uses
of funds. The impact of overall mismatch on futeernings can be evaluated in an
income simulation model. This procedure isolatedy otihe funding mismatch
components in the simulation’s funding risk assesgmrhe income simulation of the
funding mismatch assists the funding center imigmagement. The difference between
the origination term and remaining term simulatresults represents the spread the
bank created from two factors — first accepting@pmismatch exposures which effects
on earnings may not be felt immediately and segobhdtause transaction’s remaining
lives shorten over time.

Income simulation can be performed with differessumptions for interest rates,
prepayments, volume growth, spreads, etc. FTP dhrenhove future interest rate risk
planned business unit net interest revenue and wahismatch calculation which is
very meaningful for a Treasury department.

D) Duration

The Bank can use duration (Average Remaining Majurfor asset/liability
management, however it is difficult for many barks analyse the volatility of
everything on the balance sheet in order to u$eribonds. Duration analysis is the
expected life of a fixed-income security, takingpiraccount its coupon yield, interest
payments, maturity, and call features. Duratioerafits to measure actual maturity, as
opposed to final maturity, by measuring the avertigee required to collect all
payments of principal and interest. The durationaofallable bond, also called its
effective duration, may be considerably shortentha stated maturity in a period of
rising interest rates. Thus, as market interessraise, the duration of a financial
instrument decrease. For example, a 30 year matgey have an effective duration
of only 11 to 12 years, which means the loan witlqably be paid off in about one
third of the time, supposedly carried by origingtlander as an earning asset.

Calculation

With relation to fixed rate bonds duration is theighted average of the remaining
maturity until each individual payment is due, wegpd by the ratio of the discounted
net present value of each payment, where discoatets rare the individual yields
calculated until the due dates of each paymentand’s price.

Regarding to floating rate bonds duration is therage remaining lifetime equals with
the remaining period until the next interest rateng.

Duration (MD): D=

where D — average remaining maturity (years)
r — vyield calculated until maturity,
C. - due amount atttime,
m — full maturity (years)
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Modified Duration (MD): D" =2

(1+ r)
where D - modified duration (years),
r — yield calculated until maturity

Duration gap model

Duration analysis can be used to assess the inppacterest rate changes on market
value of bank’s asset/liability structuréhe duration gap model improves upon static-
gap analysis by quantifying the impact of changemierest rates on the net worth of
the bank, rather than solely focusing on the tempapricing characteristics of the
bank’s balance sheet. Furthermore, the conceptj@tyeduration, by-product of the
duration-gap measurement, allows the bank’s manageta assess the risk of various
asset/liability and capital structures.

If MVA and MVL are the market values of assets &alilities, respectively, duration gap is equal tg

DGAP=DA- (MVL/ MVA) DL
where DA is duration of assets, DL is durationiabllities

For instance, if the duration of assets is 4, fwda assets are 98 percent funded by liabilitjes
with a duration of 2, the duration gap of the ington is 2.4 = (4.0 - (0,98 2)).

Based on duration gap model the change in econeahie of equity can be found with the following

AEVE = —DGAF{i}MVA

(1+y)

wherey is the general level of interest rates
The interest rate sensitivity or equity duratiofith@ bank can be expressed as follows:

Equity duration = (Duration Gap)/(Leverage ratio)

where Leverage ratio equals
Total market value of Rate Sensitivity Assets
Total market value of Equity capital

This indicates that the change in the value ofrestitution for a given change in interest rates is
function not only of the duration gap, but alsotleé financial leverage inherent in the institut®n
capital structure. The duration gap could serveaastrategic planning tool for evaluating and

controlling the interest rate risk of the bank. &yanging the composition of the balance sheet, the
desired duration gap for a particular target act@an be attained. The disadvantage of the duration
gap model is that it requires extensive data orciBpecharacteristic and current market pricing
schedules of the bank.

[11.4.3. Setting up limits and stress testing

The goal of interest risk management is to maingalpank’s interest rate risk exposure
within self-imposed parameters over a range ofiptessshanges in interest rates.

The interest rate risk limits should set boundaftesthe level of interest rate risk for
the bank and where appropriate, should also prawideapability to allocate limits to
individual portfolios, activities, or business wit.imit systems should also ensure that
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positions that exceed certain predetermined levelseive prompt management
attention.

* From an earnings perspective, banks should exphares on the variability of net
income as well as net interest income in orderutly faccess the contribution of
non interest income to the interest rate risk exposf the bank.

* The form of limits for addressing the effect ofamton the bank’s economic value
of equity should be appropriate for the size andhmgexity of its underlying
position. Interest rate risk limits may be keyedpecific scenarios of movement in
market interest rates. Specified scenarios shakd account of the full range of
possible sources of interest rate risk.

The stress test, the worst case scenarios mighid@@brupt changes in the general
level of interest rates, changes in the relatiggsl@mong key market rates (i.e.
Basis risk), change in the slope and the shapéeofield curve (i.e. Yield curve
risk) and so on.

[11.4.4. Case Study

Medium bank developed interest rate risk managemsysiem in the banking book. They employed the
following methodology:

Methodology Limit

Repricing risk Potential decrease of the interest income — baseteoyield curve 1% paralle
exposure and analyz§¢ movement should not be greater than 10% of thdyyaaome.

RSG=RSA/RSL
The bank sets the limit based on the maximum aabépioss. What can the

bank afford?

The potential decrease of the shareholder’'s equibased on the standard
interest rate shock (2% parallel movement) of #@icing risk in the banking
book - should not be greater than 20% of the suthefier | and tier Il capital.

Duration Average remaining maturity of the securities pditfef the banking book, not
hedged with IRS denominated in RUB with duratioem¥ year of bank should
not exceed 5 years. The limit is based on the auraf the liability side.

Basis risk Medium Bank’s basis risk exposure is based on t88 fund; otherwise most
products of the bank are fix rate, so the bank du@sproduce basis risk
analysis.

Yield curve The bank is loan richit needs a transfer pricing yield curve thateett the

bank’s source and use of the funds on the whoke sarket. There is no regl
good solution in the Russian market; consequeihtyy bank derives it from
several benchmark yield curves. The possibilitedd be the following:

40



12

11

YT, %

10

25060 oeneT
5001
26058

For short term: Moscow Interbank Offer Rate (MIBA#)sed on 31 bank
offer rates: from 2 to 7 days, from 8 to 30 dayspf 31 to 90 days., fron
91 to 180 days, from 181 days to 1 year, but theketafor 3 monthg

5 &5 B BA

Dwration, in years

== Sovereign Funds Curve —o—LIBOR Curve —c—Bank Curve

money is not liquid.

From 1 year to 5 years: Yield of bonds issued mkba

From 5 years and longer the yields from the statelbmarkets.
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Repricing gap

According to the Maturity Date (Fix) or Repricing Date (Floaters)
uptol 1-3 3-6 6-12 1-2 2-3 3-4 4-5 5-7 7-10 10-15 15 years Total
Description month Imonthsfmonths} months years J vears | vears J vears } vears years years over
1 2 3 4 5 6 7 8 9 10 11 12 13
a b C d e f g h i i Kk | m
Interest-bearing Assets 2200] 500 250 500f 1500 500 500 250 500 500 1000] 1000] 9200
Avaiable for Sale Securities - fix 500 500
Avaiable for Sale Securities - floaters 0
Held-to-Maturity Securities - fix 500 500
Held-to-Maturity Securities - floaters 0
f[i)xepc)slts due to the Central Bank and Other Banks - 12001 1200
Deposits due to the Central Bank and Other Banks - 0
floaters
Loans and Other Interest-bearing Receivables - fix 500 500 250 500 1000 500 500 250 500 500 1000 1000 7000
Loans and Other Interest-bearing Receivables - 0
floaters
Interest-bearing Liabilities 2700 2500 450 1550 1600 200 0 0 0 0 0l 0 9000
Interbank Deposits - fix 200 200
Interbank Deposits - floaters 0)
Deposits - fix 2500, 2500 250 750 500 200 6700
Deposits - floaters 0)
Loans - fix 600 600
Loans - floaters 0
Debt Securities - fix 200] 800 500] 1500
Debt Securities - floaters 0)
Back-ranked Liabilities - fix 0)
Back-ranked Liabilities - floaters 0
Difference (Assets - Liabilities) -50! -200 -20 -105 -10 30 50 25 50 50 100 100 200
Off-balance Sheet net position of Banking Book 400 400
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The following table shows all Adjustments to thed& TP rate yield curve in the Medium bank:

Adjustment to the FTP rate in RUB

Products aserate | ceannisk | Lauiy?L | penaty || reseme’ | FTP adusted
Assets
Money Market assets 8% 4% - - - 12%
Prime commercial loans 10% 4% - - - 14%
Commercial loans (fixed) 10% 4% - - - 14%
Mortgage loans (fixed) 12% 4% - 1% - 17%
Consumer loans (fixed) 10% 4% - 1% - 15%
Indeterminate maturity assets 12% 4% weighted / - - - 16%
Liabilities
Money Market products 8% 4% - - - 12%
Current account (fixed) 1% 4% - - -4% 5% x (1-4%)
Retail term deposit (fixed) 10% 4% - - -4% 14% x4%) = 13.4%
Corporate term deposit (fixed) 10% 4% - - -4,5% 1404-4%) = 13.4%
Indeterminate maturity deposit 12% 4% weighted /- - - 16%

[11.5. Necessary IT support to ALM
[11.5.1. Requirement on ALM software

The A/L Risk Management is not always perfect, sint is based on several
assumptions and approximations. Still, it could ibgroved upon, if information
technology (IT) supports it. The bank should havieMAsystems that capture all
material sources of interest rate

and liquidity risk and that
assesses the effect of intere
rate changes in ways that a

Bulding ALM system

Back office

Software for processing, delivery, conformations,

consistent with the scope @ B e i mamens

their activities. _ .
Risk management - Middle office

The following figure presents T S aming o iy

the basic requirements that 3

integrated solution for globa Treasury- Front Office //

asset and liability managemer

Limit monitoring system

contains.

Software for Treasury

The Treasury has a key role in ALM. The Treasurgdsea position-keeping system
that provides real-time transaction data store, ketardata store, global P&L

consolidation across trading rooms and pricinggo®he software should include full
drilldown capabilities that enable the Treasury &isk management to identify and
attribute risk to its sources. The sources inclimesiness units, trading entities,
portfolios, individual deal or deal strategies. Tusition-keeping system should give
possibilities to allocate the deals into the bagkiook or into the trading book.

21 The adjustment is applied for the floating ratseshproducts.
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The Treasury also needs an efficient tool to momitarket conformityand prevent off-
market trading. The bank should store the marketsr&eal time) at the time of deal
entry, together with the deal rate and produceparteon any deviation from the bank’s
defined tolerance level. These tolerance levelddcba expressed in percentage form
or the absolute amount of the percentage differbet@een the real time value (market
price) and traded value (capture price). The lasteould be less than the defined
tolerance level.

Treasury and the Risk management need limit mandosystem that controls
utilization of daily and overnight position limitss well as stop loss limits. The system
should be able to send message to the appropeagt of the management if it is
necessary.

Software for Back Office

The bank should be equipped with intelligent systeand technology that integrate
every process related to the trade from order ma&magt to final settlement. The
system should include processing and delivery,iooation, payment, collateralization

and booking and communication with third partieschsuas counterparties,

correspondents and clearing systeime system should provide fully automated
support for handling the SWIFT messages.

Software for market risk management

The system for risk management of trading book khoalculate regulatory capital
based value at risk (at least historical simulati@sed) as an internal model based
method as well as the standard method. The sydsmaeds a wide range of reports
covering valuation, risk scenario analysis, castv§l, that can be integrated in line with
ad-hoc market requirements. The trading book riskiager system can be developed
together with the front office system and take iattmount the dealers’ requirements
because the dealers also use these data for daiketrisk management.

A complete A/L Risk management system appro@cimot simply an aggregate of
applications, data and organisation. Bank has nfasyness units, which are engaged
in different activities and support different prets! IT should optimize the exchange
of information between each entity within the bakkkey task is to organise the
necessary A/L Risk data into a common format (dataonary). IT plans needs to take
account of how key A/L risk management informatioight change over time. The
information might be static or dynamic. The IT jpdain and operating system should
be designed so, that they do not place constraimtsnanagers trying to obtain risk
management data. Attempting to calculate and mardgeRisk on a global basis
requires the centralized control of algorithms anthediate access to large amounts of
data. ALM data include both historical statisticelaurrent risk characteristics for each
transaction in every portfolio.

A simple A/L Risk management system consists afghmajor componengs:

Portfolio Manager This is basically a database program that fateéls the collection
and management of portfolio data. The collectioagehdepends on the existence of a
data warehouse in the bank. If the bank has awatahouse containing all the data
used by the system, the source of collection cathéalata warehouse instead of the
sources system. The data include details of théghor such as the description and
amount of the assets and liabilities, as well aamhoff balance sheet items held in the

22 Ravi E. Dattatreya, A practical Approach to Adsietsility Management in The Handbook of Asset
/Liability management by Frank J. Fabozzy and At&oaishi, Irwin McGraw-Hill, 1996
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portfolio. The A/L Risk database contains all r@et/ information on interest rate,
exchange rate and liquidity risk deal by deal. Ban#tata warehouse should be
populated daily with transaction and market infdiiora Transaction information
should also be reconciled daily to ensure that ptarkk is reported accurately. Risk
data warehouse should also store a time seriesuddaindata in its financial database.

If the software needs to collect the data from gaplgically different places, the bank
should install a computer with a relatively highpasity in a centre of the bank and
connect it with the workstation via leased line.

ALM Risk IT model Treasury / | |

Position keeping market
data collecting

system
Market Confirmity System

Risk(ALM)

Portfolio /

analyzer,

incl. . an - —————————\

limit controlling W ————
I |

system

Cash-flow generator This program obtains portfolio information froRfortfolio
Manager and generates cash flow from assets ahdities. Most systems have a
mapping engine that converts each deal into plamilika deals (depo or loans with one
cash flow, namely MM deals). Depending on dealsun@ the software aggregates
deals and generates capital cash flows of eactuptod

Portfolio Analyser— It should be able to produce a number of nurakead graphical
reports, conduct scenario analyses and recommdmhst¢o be taken regarding risk
control. It generates a discount function basecwailable market data and uses it to
determine present values and so on. It constrigetality gap and interest rate risk gap.
It could also contain a risk simulator for scenailysis (basis risk, and so on). The
program sometimes contains Fund Transfer Pricinduteoand the module that is able
to calculate the VaR. The software should includlé drilldown capabilities, which
enable Risk management to identify and attribugk to its sources, for example by
business unit, trading entity, portfolio, individuteal or deal strategy.

[11.5.2. Buying or developing ALM software

There are various suppliers of A/L Risk managemanthe international software
market. The most well-known firms provide integthteomplete software for ALM.
Most of the packages contain similar modules. Tleeedifferences between them in
price and some functionality. When a bank decidebuy software bear in mind that
the price of the software is normally the smallesitt of the implementation cost. A
bank has to pay consultancy fee, and other exteost. Consultancy fee is higher if
firm has no office in the country where the banlosated. Before bank buys software,
management needs to examine the supply, and disdetsled conditions of
installation with the firm. For software installati bank should set up a project that
consists of bank experts form IT, Treasury, Risknaggement, Accounting and Back
Office and firm members. The project sponsors gshbel CFO or CRO and IT.
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Functions Description

Treasury Treasury front office real-time position keeping syst nj

and connection to the ALM

Limit monitoring and
Market Conformity

Market risk limit controller system
Country and Counterparty limit controller
Market conformity modul for dealers qutaing

Back Office/ Middle
office

Accounting system

Value at Risk (VAR) VAR calculation model, BIS capital adequacy

ALM Banking Book ALM system based on Data warehouse

If the bank has a very smart IT department, ang treeve enough capacity, the bank
can develop software. However please note thatlogwgy ALM software is very
costly and takes a lot of time. It is more effidiéor the bank to work with a smaller
local IT company that is able to develop the basicthe ALM software that could be
adjusted to the bank requirements. It can be chethpa buying software from large

international company or developing software alone.

Database of the Medium bank

Field Name Field Desciption

Account number It identifies the transaction

Product Banking book product identification
Currency

Interest rate

Actual rate

Minimum-Interest-Rate

Maximum-Interest-Rate

Interest-Benchmark

in case of floating rate

Margin

margin

Interest-rate type

Fix or floating

Interest-Adjustment-
Frequency

Repricing period

Last-Interest-Adjustment

Last interest adjustment date of floating structure

Next-Interest-Adjustment

Next interest adjustment date of variable structure

Trading-Date

Trading date

Fees

Fee is paid regularly bases

Settlement-Date

Settlement or Value date of the account

Maturity-Date

Maturity date or closing date of the account

Next-Payment-Date

Next repayment date of the capital repayment ouiyn
structure.

Last-Payment-Date

Last repayment date of the capital repayment ouiann
structure.

Payment capital

Payment capital-Frequency

Repayment frequency of the capital repayment orignnu

structure.

Payment interest

Payment interest -
Frequency

CreditLine

Current-Account-Balance

Current amount

Amount-origination

Loan case

Fund Transfer Price

Transfer price actual value in the trading date

FTP points

FTP points in the FTP curve

FTP Adjustment

Curve adjustment (liquidity premium and so on)

Cash flow of the principal

Medium Bank
bought softwares
for the treasury
(position keeping,
limit monitoring)
from the vendor.
Bank set up a
project and found a
local computer
company that has a
basic ALM system.
They decided the
data base contains
the data that can be
found in this table.

They have to collect
the data from the 3
source systems:
deposit, loan and
the treasury system
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111.6. Reports

[11.6.1. Basic Reports

According to Basel Il bank should establish an adég system for monitoring and
reporting risk exposures and assessing how the’sahianging risk profile affects
capital needs. The bank’s senior management odhadatirectors should, on a regular
basis, receive reports on the bank’s risk profild aapital needs. These reports should
allow senior management to:

» Evaluate the level and trend of material risks tadr effect on capital levels

» Evaluate the sensitivity and reasonableness ohkeymptions used in the capital
assessment measurement system

» Determine that the bank holds sufficient capitaiagt the various risks and is in
compliance with established capital adequacy gaadis

» Assess its future capital requirements based obdh&’s reported risk profile and
make necessary adjustments to the bank’s strgbéagicaccordingly.

exposure
capital
require
ment,
and the
plan
Monthly report on
Movement of the
market, Limit
utilization ,Overview
about exposure,
Scenario analysis,
Capital requirement

ALM RISK DEPT.
measures,
monitors,analyzes
the positions,
prepare reports and
proposal

Daily report on
Liquidity forecast,
Position report
Limit utilization

Who prepares the reports and who receives it?

ALM Department should be responsible for the repdot be received by the ALCO
and BoD, because these reports should containmiptdata from the present exposure,
but also an explanation of the reasons. They haverdaduce forecast, and scenario
analysis on how exposure positions influence thk BHL in the future.

If the bank has no appropriate computer systemeatolg data for the gap reports
takes a lot of time, and normally they have notugfotime to analyze the position of
the bank. IT has to support the ALM unit in prepgrihe report; otherwise the Bank
management cannot get the right information fordéeision.
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If ALM does not produce the daily reports on Treggposition, they have to monitor
and if limit utilization does not fit to the limitapproved by the ALCO they have to
report it to the Bank management.

Daily reports could be produced by Back or Middiice.

What types of reports have to be prepared?

— Position reports on risk exposure

— Overall mismatch report on the position

— Funding requirements for the next month and quarter
— Overall mismatch report on the expected position

- PI/L reports

- “What if” scenarios for stress testing

— Scenario base on the forecast

Limit reports

The form of the report

The report to the ALCO and the BoD should consis? parts. The first part should
contain the explanations of results, limit utilipatinformation, proposals on managing
the risk exposure and the effect of the new praluthe second part should be the
appendix, containing detailed reports of posit&senario, P/L.

Daily reports should be more detailed.

[ll. 6.2. Case study

Medium Bank prepares comprehensive regular reports. The following chart shows the form and
the content of the monthly reports to the ALCO and the yearly report to the BoD.

[

Overview Executive summary contains liquidity and interesterrisk exposure in th
reporting period. A short forecast of the marketveraent completes th
overview. Economic Capital requirement behind tlusifion of the bankis
prepared to the management.

D

Limit utilization A table that contains the limits, actual value loé tast reporting day, and sums
of the limit excess in the reporting period.

Market Short overview of the market movement with tablat tthows the value of the
movement interest rates in short term and long term in RBBR and USD.

Interest rate risk Repricing gap and explanation
expostre Capital requirement based on BIS

Scenario analysis with change of the yield curve
Change of the net interest income based on FTP
Scenario analysis based on Basis risk effect

Duration analysis for security portfolio
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Liquidity risk

exposure

Report of the daily exposure (graph)

Gap analysis based on expected cash flow

Scenario analysis (with drawing, prepayment, andrgo

Value of the liquidity ratios, explained the diféexce with previous reporting

Treasury position or funding requirement for th&tmaonth and quarter

Scenario analysis

Medium bank reports prepared by ALM unit

Reports on interest
rate risk exposure

Can be split

Description

Overall Repricing
Schedule
(Mismatch)

Report

Business lines
(retail, corporate
SME)

Product groups
(loans, term
deposits,

Currency
(RUB, USD)

The repricing mismatch report contains the exposuné
arise from timing differences in the maturity (ffixed-
rate) and repricing (for floating-rate) of bank etss
liabilities, and OBS positions. While such reprgi

mismatches are fundamental to the business of bgnk

they can expose a bank's income and underlyingoscion
value to unanticipated fluctuations as interestgatary.
This analysis should be prepared by currencies.

“What if” scenarios,
effect of changing
interest rates on
interest income and

a bank's economic
value

Business lines
(retail, corporate
SME)

Product groups
(loans, term
deposits,

Currency (RUB,
USD, EUR)

Type of the
interest rate (fix,
floating,
variable)

Type of the
benchmark
(Mosibor, Libor)

Repricing mismatches can also expose a bank togelsan

in the slope and shape of the yield curve. Yieldreuisk
arises when unanticipated shifts of the yield cunewe
adverse effects on a bank's income or underly
economic value. Assuming the structure of the posiis
unchanged “What if”

1. change of the yield curve (parallel moving)
2. change of the shape of the yield curve

A maturity/repricing schedule can also be usedviaduate
the effects of changing interest raasa bank's economi
value by applying sensitivity weights to each tibzand.

“What if” scenarios
of portfolio change

Repricing mismatches can also be prepared baseded
planned portfolio.

Basis risk

Overall
Business lines
Product groups
Currency

Type of the
interest rate (fix,
floating)

Type of the
benchmark
(Mosibor, Libor)

The Bank prepares a basis risk analysis denomiriate

domestic currency, EUR, USD and CHF containing
balance sheet items and any off-balance-sheet itbais
are exposed to interest rate risk quarterly. Assetd
liabilities are sorted into categories of intervatsording
to benchmark interest rate.

The bank prepares a quarterly forecasted basis
analysis based on plans (projections) as of theoérte
following quarter in the similar structure.

=]

ing

9]

od
all

risk

“What if” scenarios

Bank analyses the effect of a 100 b.p. shift ofkatyield
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related to basis risk

curve: how the Bank can respond to this event?

Duration analysis

Liquidity reports

Daily cash flow for

8 days

Tools for tactical (intraday and short term) ligityd
management: cash-flow

Overall Maturity
(Mismatch)

Report

Business lines
(retail, corporate
SME)

Product groups
(loans, term
deposits)

Currency (RUB,
USD)

Bank should prepare the funding matrix in each ety
(RUB, USD, other currencies) in a way that assketsed at
and liabilities withdrawn from Bank for the actymsition of
the on and off balance sheet items. Then the figndiatrix

should be restructured for expected positiased on the

past observation:

- retail and other client deposits are to be regrdupe

from their contractual category into another catgg

in accordance with their expected maturity (stadole

core deposit especially for the retail deposithsi
deposits)

- utilization of credit lines assuming normal busmes

activity

Overall Maturity (Mismatch) report for expected jias

Treasury position
based on the
business plan

Liquidity Cost
report

The cost of liquidity is the additional charge bétrecent
loan (risk bonus) assuming a complete, maturityehned
refinancing (i.e. the cost of liquidity depends tme
bank’s specific and financial market assessmentie
results show the changes in liquidity risk duehe hew
financing structure arising because of the altematf the
market position of the bank, and the cost of shamn
closed liquidity structure. .Liquidity risk is thésk of a
future increase in liquidity costs of the open fungd
position of the bank

What if scenarios
effects of the

change of portfolio

Downgrade:10% of matured banking sector sources
not renewed.

Withdrawal of deposits

Utilization Credit lines: 50% of unused credit line
maturing in one year are utilized (in 7 days: 10843-14
days: 10%, in 15-30 days: 20%, in 31-90 days: 10%).

are

n

Indicators
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IV. Conclusion

Every bank needs a sound A/L Risk management systeem though developing an
A/L Risk management system is a complicated and tonsuming job. Based on the
Basel principles the sound risk management systemhies the application of four
basic elements that are the following:

1. Appropriate board and senior management oversight

2. Adequate risk management policies and procedures

3. Appropriate risk measurement, monitoring, and adritmctions
4. Comprehensive internal controls and independeritaaud

This book introduced you to the basic steps of degelopment of a sound ALM
system based on the Basel principles. In the psooéshe system development the
bank has to answer the main questions:

* Where is the Bank A/L Risk management system?
* How does the bank want to develop it?

* Should the bank need the best practice in all deioes of A/L Risk
management in the near future?

* How can the bank implement the best practice in Ridk management?
Analyzing the first dimension of A/L Risk managereme have to emphasize:

 The bank should pay close attention to the roletref BoD and senior
management is very important in ALM

* Without the appropriately-operated ALCO, the baakrot manage interest and
liquidity risk efficiently

» Considering that the treasurer belongs to the fodfite area, CRO or CFO
should be responsible for A/L Risk management unit.

Most rating agencies believe that if a bank useRMAodel, its risk management
system is advanced. We, however, are of the opithiaha medium-sized bank’s A/L
Risk management system could be sound without ugafg model in the first stage.
As it was mentioned earlier, hundreds of pagesdefiaced procedures and models
sitting on a shelf are useless if no one can emfileyn. So the bank has to set out a
Risk management policy and guidelines that contdiose methodologies and
procedures that the bank employs in its daily pcact

Studying tools of ALM the bank should define whatierest rate and liquidity risk are,
how they measure it, what the bank's risk appétteed on the capital requirement and
the maximal acceptable loss. An efficient A/L Riskanagement system could not be
without an appropriate IT system; the bank haseteetbp the IT system parallel with
implementing new methodology of risk measurement.can support a reasonable
report system. Among methods of interest rate mglasurement Fund Transfer Pricing
was also introduced. The bank can use it not oafynieasuring interest rate risk
exposure but it could be employed for planning gmdfitability management
throughout the institution.

Building a sound A/L Risk management system is a ¢pichallenge for
the bank, but it makes bank operations more efficiet
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