
www.irmtz.org 1

2018



I
R
M
T

This manual covers IRMT Modules:

www.irmtz.org 2

INSTITUTE OF RISK MANAGEMENT TANZANIA
(IRMT)

CERTIFIED FINANCIAL SERVICES RISK SPECIALIST
(CFRS) COURSE



I
R
M
T

3ÕÒÎÁÍÅȡȣȣȣȣȣȣȣȣȣȣȣȢȣȣȣȣȣȣȣȣȣȣȣȢȢ

/ÔÈÅÒ .ÁÍÅÓȡ ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȣȣȣȣȣȣȢȢ

#ÁÎÄÉÄÁÔÅ 2ÅÇÉÓÔÒÁÔÉÏÎ .Ïȡ ȣȣȣȣȣȣȣȣȣȣȢȣȣȣȣȣ

%ØÁÍÉÎÁÔÉÏÎ 3ÅÓÓÉÏÎȡ ȣȣȣȣȣȣȣȢȣȣȣȣȣȣȣȣȣȣȢ

$ÁÔÅȡ  ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȢȢȣȣȣȣȣȣȣȣȣȢȢ

Candidates Details

www.irmtz.org 3



I
R
M
T

IRMTis a professionalorganization establishedin 2015under
the Chapter 212 of Laws of Tanzania with mandate to
promote the common interest and advance theory and
practice of risk management of persons carrying on risk
managementprofessionin the United Republicof Tanzania.

Ancillaryto this, to conduct review classes,forums, seminars,
workshops and examinations in the profession of risk
management.

In executing such responsibilities, IRMT conducts risk
managementexaminationstwice in a year during the month
of DecemberandJune.

Introduction to IRMT
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Thistraining manual has been prepared to provide guidance

to trainers and candidatespreparing for the IRMTexaminations

in the ProfessionalExamination Schemeleadingto the

*CertifiedRiskManagementTechnician(CRMT)

*CertifiedRiskManagementProfessional(CRMP)or

*CertifiedFinancialServicesRiskSpecialist(CFRS).

This handbook should be read in conjunction with the IRMT

Examinationand Training guidelinesas amended from time to

time for the CFRS.

Introduction to IRMT
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ÁThe financial services risk specialist examination
scheme intends to build and nurture necessary
competence for Risk Management strategist in the
banking,insuranceand financialsector.

ÁIt provides knowledge and skills in the use and
application of financial risk management tools and
nurture the detailsof financialRiskmanagementand
internal control framework.

CFRS Examination Scheme
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ÁIt covers the knowledge and skills on
utilization of RiskManagementtechniquesfor
effective decision making and provides
competence and proficiency necessary for
identifying and solving complex financial Risk
situations.

CFRS Examination Scheme
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ÁThe examination scheme intends to cover the
meaning,scopeandpurposeof RiskManagement,Risk
Management framework, risk governance, risk aware
culture, risk assessment,risk responseand insurance,
operational risk management, risk assurance and
future of risk managementas generic component and
narrows down to risk analytics with financial risk
managementasa keycomponent

CFRS Examination Scheme
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*A person should at least meet one of the following entry
requirement:

*CertifiedRiskManagementTechnician

*Any recognizedprofessionalqualification suchas CPA,
ACCA, CISA,CFEor other equivalent PROFESSIONAL
QUALIFICATIONSOR

*Any university degree but must attend and pass
foundation in risk management prerequisite course
conductedby IRMTauthorized training center

*Anydegreein risk management

Entry Requirement for CFRS Examination

www.irmtz.org 9



I
R
M
T

ÁThe Certified Financial Service Risk Specialist
Examination Schemeshall consist of 150 weighted
multiple choice questions and two written case
studies question with a total score of 500 points
where the passmark is 375points. The Examination
will usuallytake three hours

CFRS Examination Scheme
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Module I: Foundation in Risk Management

Á Meaning, scope and purpose of risk 
management

Á Risk Management framework

Á Risk Governance

Á Risk Aware Culture

Content of the Curricula 
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Module II: Introduction to Financial Risk 
Management

Á Introduction to Risk and Return

ÁThe efficiency frontier and Capital Asset Pricing 
Model

ÁArbitrage Pricing Theory

ÁRisk Management for financial institutions

ÁCredit Rating

Content of the Curricula 
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Module II: Risk Management in Banks

ÁCommercial Banking and capital 
Requirements

ÁDeposit insurance

Á Investment banking and security trading

ÁThe risks facing banks

Content of the CFRS Curricula 
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Module III: Risk Management in Insurance Companies and 
Pension Plans

ÁLife Insurance

ÁAnnuity Contracts

ÁMortality Tables

ÁLongevity and Mortality Risk

ÁProperty CasualityInsurance

ÁHealth Insurance

ÁMoral Hazard and Adverse selection

ÁThe Risk facing Insurance Companies and Pension Plans

Content of the CFRS Curricula 
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Module IV: Trading in Financial Markets
ÁThe markets

ÁLong and short positions in Assets

ÁDerivative Markets

ÁPlain Vanilla Derivatives

ÁExotic Options and Structured Products

ÁRisk Management challenges in Financial Markets

ÁMutual Funds and Hedge Funds

Content of the CFRS Curricula 
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Module V: Interest Rate Risks, Value at Risk and Volatility
ÁManagement of net interest income
ÁLIBOR and Swap Rates
ÁDuration and Convexity
ÁInterest Rate Deltas in Practice
ÁDefinition  of VaRand Calculation
ÁVaRand Capital
ÁCoherent Risk Measures
ÁMarginal VaR, Incremental VaRand Component VaR
ÁImplied volatilities
ÁPower Law
ÁExponentially Weighted Moving Average and Volatility 

Modeling

Content of the CFRS Curricula 
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Module VI: Basel I, Basel II, Basel 2.5, Basel III, Solvent 
II and Dodd-Frank

ÁBank Regulations

ÁBasel II, 2.5 and III

ÁCredit Risk and Operational Risk

ÁSolvency II

ÁDodd-Frank Act

ÁBanking Legislation in other countries

Content of the CFRS Curricula 
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Module VII: Market Risk

*Historical simulation approach

*Extreme Value theory

*Correlation and Covariance Matrices

*Linear Model and option

*Monte Carlo simulation

*Model Building vs. Historical Simulation

www.irmtz.org 18
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Module VIII: Credit Risk and Estimating Default 
Probabilities

*Credit Ratings and Historical default probabilities

*Recovery Rates and credit default swaps

*Credit spreads

*Comparison of Default probabilities estimates

*Using equity prices to estimate default probabilities

*Credit Risk in Derivatives

*Credit Value at risk

*Lesson learned from credit crisis 2007-2012

Content of the CFRS Curricula 
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Module IX: Operational Risk in Financial Services

ÁOperational Risk and determination of regulatory 
capital

ÁLoss Severity and loss frequency

ÁProactive approaches

ÁInsurance

ÁSarbanes Oxley

Content of the CFRS Curricula 
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Module X: Liquidity Risk and model risk

ÁLiquidity Trading Risk, funding risk and liquidity black 
holes

ÁModel Risk and marking to market

ÁHedging and dangers of building the model

ÁDetecting model problems

ÁManaging trading room and risk limits

Content of the CFRS Curricula 
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IRMT has designed and created  CFRS  Review Manual 2016 
Student Pack primarily as an educational resource to assist 
individuals preparing to take the CFRS certification exam. It was 
produced independently from the CFRS exam and the CFRS 
Certification Committee, which has no responsibility for its 
content.

IRMT makes no representations or warranties whatsoever with 
ÒÅÇÁÒÄ ÔÏ ÔÈÅÓÅ ÏÒ ÏÔÈÅÒ )2-4 0ÕÂÌÉÃÁÔÉÏÎÓ ÁÓÓÕÒÉÎÇ ÃÁÎÄÉÄÁÔÅÓȭ 
passage of the CFRS exam. 
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*© 2016 IRMT. All right reserved. No part of this publication 
may be used, copied, reproduced, modified, distributed, 
displayed, stored in a retrieval system or transmitted in any 
form by any means (electronic, mechanical, photocopying, 
recording or otherwise) without the prior written 
authorization of IRMT
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Development of this manual has been a collaborative effort. 
This is the result of contributions from volunteers across the 
globe who are actively involved in risk management.

IRMT wish to record  gratitude to all individuals and organs that 
were involved in the process of preparation and finalization of 
this manual, for their dedication and commitment into the 
whole process. 

www.irmtz.org 24

Acknowledgments



I
R
M
T

IRMT furthermore, recognize the invaluable assistance, 
encouragement from Ministry of Finance through the Internal 
!ÕÄÉÔÏÒ 'ÅÎÅÒÁÌȭÓ ÏÆÆÉÃÅ ÉÎ ÐÅÒÓÏÎ Mr. Mohammed A. Mtonga
Internal Auditor General of Tanzania.

Mr. Emmanuel SubbyAssistant Internal Auditor General Risk 
and Quality Assurance Unit, for their encouragement and 
support  of the whole process of molding the manual.

www.irmtz.org 25

Acknowledgments-Contd..



I
R
M
T

Besides, IRMT would like to extends an handful thanks in person to 
Dr. KadidaR. MashaushiSenior Lecturer at IFM for his contribution to 
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Meaning Scope and Purpose 
of Risk Management
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ÁDefinition of Risk

ÁImpact of Risks on Organization

ÁPractical Aspects of Risk Management

ÁOrigins of Risk Management

ÁPrinciples, Standards and Objectives of 
Risk Management 

ÁRisk Management Regulatory Framework

ÁEnterprise Risk Management

ÁCase Studies

www.irmtz.org 29
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ÁAll organizations face internal and external factors and
influence that make it uncertain whether and when they
will achievetheir objectives

ÁRisk is the effect of the uncertainty on an organization
objectives (International Organization Standardization-
ISO-31000)

*Effect is a deviation from the expected (positive or
negative)

*Objectivecan be in aspectsof financial , health, safety
andenvironmentalgoals)

*Objectives can apply at different levels (strategic,
organizationwide, project; product andprocess)
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*Risk is characterizedby reference to potential events
and consequencesor combination of these including
changein circumstances.

*Uncertainty is the state, even partial, of deficiencyon
information related to understandingor knowledge of
event; its consequence; or likelihood.
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ÁReal or perceived threat, danger or benefit.

ÁRisk is the threat or possibility that an action 
or event will adversely or beneficially affect 
organization's ability to achieve its. 
objectives. 

ÁȬ!calculation of both probability and
improbability becomingaÒÅÁÌÉÔÙȭ.

ÁRiskhasno religion.

ÁThisdefinition isbasedon three scenariosȣ
www.irmtz.org 32
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ÁSomethinghappening that may have an impact
on the achievementof objectives

ÁIt includes risk as an opportunity as well as a
threat.

ÁBy managingthreats entity will be in a stronger
position to deliver its businessplan priorities.

ÁBy managingopportunities the organisationwill
be in a better position to provide improved
servicesandbetter valuefor money.
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ÁWhatevercango wrong, will go wrong

ÁWhatevercannot go wrong, will go wrong

ÁWhenthings go wrong, they go badlywrong

www.irmtz.org 34

Risk Scenarios



I
R
M
T

Improbable Risk
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Challenger - A Case Study in Risk Management.avi
Risk Management Video.mp4
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ÁWhat is risk?

ÁWhat is ISO 31000?

ÁCan you identify ten risk scenarios?

ÁDo you agree that one risks normally results into 
other potential risks?

ÁIs this a probable or improbable risks?

ÁWhat are major risks in any organization which are 
improbable?
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Upside and Down Side of Risks 
Definition

Threats:

VDeath

VHead Injury

VInjury

VReputation

VFinancial

VDamage to the bike

VSunburn/frost bite

Opportunities:

VExercise

VSunlight

VReputation

VFinancial

VRole model

VEnvironment
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ÁTypical examples of risk relates to:

*Resources, Political, economic, Social, 
Technological, legislative/Regulatory, 
Environmental, competition, Customer/citizen, 
Managerial Professional, Financial, Legal, 
Partnership/Contractual, procurement, 
0ÈÙÓÉÃÁÌȟ ÔÅÃÈÎÏÌÏÇÉÃÁÌȣ
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ÁPublic Sector Service Delivery

ÁBanking Industry

ÁStarting a job or carrier

ÁTransport and travel

ÁFinancial management 

ÁAttending this workshop

ÁRisk related to your organization
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Examples of Risks: Key Risk Areas
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Software Development Risks
Risk Affects Description 

Staff turnover Project Experienced staff will leave the project before it is finished. 

Management change Project  There will be a change of organisational management with 

different priorities. 

Hardware unavailability Project Hardware that is essential for the project will not be 

delivered on schedule. 

Requirements change Project and 

product 

There will be a larger number of changes to the 

requirements than anticipated. 

Specification delays Project and 

product 

Specifications of essential interfaces are not available on 

schedule 

Size underestimate Project and 

product 

The size of the system has been underestimated. 

CASE tool under-

performance 

Product CASE tools which support the project do not perform as 

anticipated 

Technology change Business The underlying technology on which the system is built is 

superseded by new technology. 

Product competition Business A competitive product is marketed before the system is 

completed. 
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Wording of Risks

ÁRisksshould be described in terms of ȰÉÆȣthenȣȱ
This ensures that you are considering the
implicationsof the risk event occurring. For example
ȬÉÆwe do not review and manage our budget, then
there isa risk that we will overspend.ȭ

ÁIn wording risks, care needs to be taken to avoid
stating the impacts that may arise as being the risk
rather then the risk itself, or to simplydefine the risk
asthe opposite of the objective
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Example
Objective: Improve forecast accuracy 

Failure to improve forecast 
accuracy

Thisis not correct risk description becauseit is 
simply the opposite of the objective

Being late and failto provide 
accurate forecast

This is a statement of impact of the risk, not risk 
itself

There is no fuel in vehicle so the 
driver get thirst

This does not impact on achievement of the 
objective

Inadequate forecast equipment 
causes  inaccurate forecast

This is a risk because it can be controlled by 
making sure TMA finds fund to buy forecast 
equipment. This risk could be broken down further 
to identify all possible causes that may have the 
effect of failure to improve forecast accuracy

Poor government cash flow 
causes TMA fail to forecast 
effectively

This is the risk we cannot control, but against
which we can plan and make contingency plan.  
Further assessment would cause one to look at 
the likelihood of the risk occurring
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Qualities of good risk description
*It contains three main components

*Cause ɀthe negative or positive conditions that currently exist relative 
to the risk

*Identification of root cause(s) of the risk

*This provides justification that a risk exists

*Probability of Occurrence ɀThe likelihood of the occurrence of the risk

*Within a future time frame or future event

*Consequences ɀThe effect, negative impact (s) to the program (s) in 
case the risk occurs

*The consequence should be related to at least cost, schedule, scope 
and performance

*Consequence should also result in opportunities that may surface in 
correcting problem
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Qualities of good risk description

*Proper risk descriptions helps to manage right risks

*Risks management is time and resource consuming

*Managing non-risk is not cost effective

*Example

*The risk many be identified as stock expiry

*7ÒÉÔÉÎÇ ÔÈÉÓ ÒÉÓË ÁÓ ȰÉÆ ×Å ÄÏÎȭÔ ÕÓÅ ÔÅÃÈÎÏÌÏÇÙ ÆÏÒÅÃÁÓÔ ×ÉÌÌ ÎÏÔ 
ÂÅ ÁÃÃÕÒÁÔÅȱ 

*May fail to inspire interest and action

*Risk is too vague or there Is no clear reason why this is a risk

*In this case one needs to identify causal conditions that may 
cause risk. If there is non this is not a risk
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Qualities of good risk description 

ÁRisksmust be written in a clear, concise and unambiguous
fashion

ÁWord and phrases that may have confusing and multiple
interpretations must be avoided

*Adequate, limited, near real time, all, periodic, rapid, fast,
flexible, future, immediately, large, light, portable, several,
sometimes,when required, future, clearly,appropriate,

ÁKeyroot causeshouldbe determined earlyenough

*Root CauseAnalysisis an analyticaltechnique used to determine
the basicunderlying reasonthat causesa varianceor a defect or
a risk.
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Best Practices

ÁAvoid writing mitigation in a risk description

ÁWhen risk has occurred they become issues and are 
managed as issues

ÁWhen risk has been mitigated or is no longer a threat 
it is closed
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ÁRecall the case of crossing the river
where the carwasdrowned

*Discussany four major risks before crossing
the river

*Write the proper description of each of the
four risks

*Discuss any three mitigation you could
recommend
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Á Risk (uncertainty) may affect the achievement of
objectives.

Á Effective mitigation strategies/controls can reduce
negativerisksor increaseopportunities.

Á Residual risk is the level of risk after evaluating the
effectivenessof controls.

Á Acceptance and action should be based on residual risk
levels.

Risk Basics
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A Simple Framework

Evaluate 

& Take 

Action

Establish

Objectives

Identify

Risks & 

Controls

Assess

Risks & 

Controls

Monitor

& 

Report

Step 1 Step 2 Step 3 Step 4 Step 5

Communicate, learn, improve
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End of Session I
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Risk Management

The only alternative to risk management is crisis management --- and crisis 

management is much more expensive, time consuming and embarrassing

JAMES LAM, Enterprise Risk Management, Wiley Finance © 2003
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What is Risk 
Management?
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ÁStudy of risk management started after World War II
(1945).

ÁIt started with an ides of market insurance to protect
individualsand companiesfrom variouslossesassociated
with accidents.

ÁOther alternative to market insurance,surfaced in 1950s
when market insurancewas perceivedasvery costly and
incomplete for protection againstpure risk.

ÁIn 1970s the use of derivatives as risk management
instruments arose and expanded to 1980s as corporates
intensifiesfinancialrisk management.

History of Risk Management
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International risk regulations began in 1990s, and financial firms
developed internal risk management models and capital
calculation formulas to hedge against unanticipated risks and
reduceregulatory capital:
ÁGovernanceof risk managementbecomeessential,
Á Integrated risk managementwas introduced
ÁFirstCorporateRiskOfficer position wascreated
ÁConsideration of financial management or risk portfolio

emerged
ÁFinancialrisk managementbecomecomplementary to pure risk

managementfor manycompanies
ÁFinancialinstitutions including banks and insurancecompanies,

intensified their market and credit risk management activities
during 1980s.

History of Risk Management Contȣ
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ÁOperational risk and liquidity risk management emerged 
in 1990s

ÁFinancial institutions developed internal  risk 
management models  and capital calculations formulas to 
protect themselves from unanticipated risk and reduce 
regulatory capital. 

Á Integrated risk management was introduced

Foodfor thought
All these regulations( on precedingslide),governancerulesand
risk managementmethods failed to prevent the financial crisis
that beganin 2007. Why?

History of Risk Management Contȣ
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Origins Risk Management

*The origins of modern risk management is dated back to
1955to 1964
ÁTherewere no bookson risk managementat the time
ÁNo universityoffered coursesin the subject
ÁFirst academic books published by Mehr and Hedges

(1963)Their content covered pure risk management, that it
excludedenterpriserisk management:
*Engineers developed technological risk management

models
*Operational risk partly covers technological losses,today

operational risk has to be managed by financial
institutions.

*Engineersalsoconsiderthe political risk of projects
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Origins Risk Management

ÁAfter World War II, larger companies with diversified 
portfolios of physical assets began to develop self-insurance 
against risks

ÁSelf insurance covers the financial consequences of an 
adverse event or losses from an accident 

*It involves creating a fairly liquid reserve of funds to cover 
losses resulting from an accident or a negative market 
fluctuation
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Origins Risk Management

ÁConcept of risk management was revolutionized in 1970s,
when financial enterprises exposed to various price
fluctuations such as risk related to interest rates, stock
markets returns, exchangerates, and prices of raw materials
or commodities

ÁTherisk of natural catastrophealsomagnifiedsignificantly

ÁTo increase flexibility or to reduce the cost of traditional
hedgingactivities,derivativeswere then increasinglyused
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Origins of Risk Management

ÁDerivativesarecontracts that protect the holder from certain risks

*Theirvaluedependson the valueand volatility of the underlie,or of the
assetor valueindiceson which the contract are based.

*Thebest known derivativesare forwards, options, futures and swaps

ÁDerivatives were first viewed as form of insurance to protect
individuals and companies from major fluctuations in risks.
However, speculation quickly arose in various markets, creating
other risksthat are increasinglydifficult to control or manage

*Proliferation of derivativesmade it difficult to assesscompanies'global
risks

ÁThedefinition of riskmanagementbecamemore general.
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Key Dates in Development of Risk 
Management

Á1900ɀBirth of financial theory ɀBrownian motion to
analyzefluctuations in a financialassets
Á1930ɀfirst researchin pricesof financialassets
Á1939ɀfirst meeting of AmericanFinanceAssociation
Á1942ɀJournal,AmericanFinanceappeared
*1946becomeTheJournalof Finance
*1964becomeTheJournalof Financeand Insurancefollowed

by journal of Risk Management published by Risk and
InsuranceManagementSociety(RIMS)founded in 1950
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Á1950s and 1960s researchersundertook fundamental
studiesof financialdecisions
üResulted into modern theory of portfolio choice on the

CAPM(CapitalAssetPricingModel)
ü In early 1970s that the main financial risk management

products appeared,and that the initial theoretical models
of modelsof modern risk coveragewere published.

ÁBlack and 3ÃÈÏÌÅÓȭÓmodel proposed explicit formula for
pricing a derivative,namelyOPTION.

Á In 1980s, high market volatility spurred the large US
investment banks to put in place risk management
departments. JP Morgan developed RiskMetrics for market
risksandCreditMetric for credit risksin 1994and1997

Key Dates in Development of Risk 
Management
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ÁThe publication of RiskMetric model prompted broad
dissemination of Value-at-Risk (VaR) risk measures among
professionalsandacademicalike.
ÁThese two new risk measurement tools are important

instruments for calculating ÂÁÎËȭÓregulatory capital under Basel
II andBaselIII.
ÁRiskmanagementbecamea corporate affair in late 1990s
üThe major decisions in firms; management policy (and

monitoring) are now madeby board of directors. Most often,
the audit committee monitors thesedecisions,although some
large financial institutions have put risk management
committee in place
üPositionof CorporateRiskOfficer, or CRO,emerged

Key Dates in Development of Risk 
Management Contȣ
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Key dates in development of risk 
management

ÁAdequate capital reserves problems in 2000s due to defaults 
in late 1990s and the Enron bankruptcy in 2001

üBasel II introduced rigorous rules for banks

üIn addition to modifying the credit risk management rules, the 
accord introduced new rules for operational risk
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History of Risk Management

ÁIn 2002 there were major corporate scandals and
bankruptciesresulting from poor riskmanagement

ÁSarbanes-Oxleyregulationswasintroduced in USin 2002

*It stipulated governancerulesfor companies

*Stock exchange, including the NYSEin 2002, also added
risk managementgovernancerulesfor listed companies.

*Theregulationsdid not prevent financialcrisisin 2007

Ånot becauseof that the rules were inefficient but they
lackedapplicationandenforcement
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History of Risk Management
Fivecategoriesof risks
*Pure risks (Insurable or not, and not necessarilyexogenous in the

presenceof moral hazard)
*It is also called absolute risk i.e. the risk that is beyond human

control and has only one possible outcome: loss. Pure risk
includesuchthings asnatural disaster,fire anduntimely death

*Market risks (variation of price of commodities, exchange rates,
assetreturns)
*Default risks (probability of default, recovery rate, exposure at

defaults)
*Operationalrisks(employeeerrors, fraud, ITsystembreakdown)
*Liquidity riskɀrisk of not processingsufficient funds to meet short-

term financialobligations without effecting prices. May degenerate
into default risk
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History of Risk Management

Four main risks for banks are:

ÁCredit Risks (80% of the risk of banks, including 
default risk)

ÁMarket Risks (5%)

ÁOperational Risks (15%)

ÁLiquidity Risks ( not yet well quantified and 
generally included in yield spread between private 
and public bonds)

Basel agreement of 2004 addresses these risks
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*Risk management is a part of the wider corporate 
governance and internal control system of an 
organization

*Corporate governance is the system by which
organizations are directed and controlled and
ensuresthat the objectivesand plansare established
and operations adheresto transparency,probity and
accountability
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*Organizationsmanagerisk by identifying it, analysing
it and then evaluating whether the risk should be
modified by risk treatment in order to satisfy their
risk criteria. Throughout this process, they
communicate and consult with stakeholders and
monitor and review the risk and the controls that are
modifying the risk in order to ensurethat no further
risk treatment is required (ISO31000).
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*It isnot avoidingrisk

*It is application of management policies and
proceduresand practicesto the task of identifying,
analyzing, assessing,treating and monitoring the
various risks that might prevent an organization
from achievingits objectives

*Thereisno risk free environment!
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Back at the Office

ÁWhy is the organization interested in RM?What are they

hoping will be achievedwith its implementation?

ÁWho is doing what? Roles & responsibilities must be

clearly defined. Make sure Leadershipsupports RM and

uses RM results to make decisions. Everyone is a risk

manager. Make sure that all risks have owners and the

responsibilitiesfor mitigation areassigned

ÁHow will it be implemented?What is your framework?

What is the common language? How will risks be

measuredandreported?
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ÁWhere will you start? Choicescould be where you can

most easilysucceedor where it is needed the most or

where interest ishigh.

ÁWhen will it be implemented? It is a journey not a

destination; 3-5 years for complete roll-out; how often

will risks be assessed; when will mitigation plans be

implemented and monitored; when will risks be

reported.

Back at the Office Contȣ
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Ask Questions and Develop Your 
Approach

ÁDo we understand our major risks?Do we know what is
causingour risksto increase,decreaseor stay the same?

ÁHavewe assessedthe likelihood and impact of our risks?

ÁHavewe identified the sourcesandcausesof our risks?

ÁHow well arewe managingour risks?

ÁAre we trying to prevent the downside risks from
happening? Or are we trying to simply recover from
them?

ÁWho isaccountablefor theserisks?
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Á How do we talk about risk? Do we have a common

language acrossbranches,acrossdivisions, across the

ministry, acrossthe OPS,acrossthe health caresystem?

Á Are we taking too muchrisk? Or not enoughrisk?

Á Are the right people taking the right risks at the right

time?

Á 7ÈÁÔȭÓour culture?Are we risk adverseor are we risk-

takers?Or arewe somewherein between?

Ask Questions and Develop Your 
Approach
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ÁConsider the 13 categories of risk
ÁIdentify top 5 threats (downside) and top 5opportunities 

(upside)
ÁPropose mitigation strategies
ÁDiscuss how the following risk factors would affect your 

assessment:
*Economy
*Demographics
*Weather
*Technology
*Timing of events such an election
*Others

The Case
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ÁEnterpriseRiskManagement
*is a process, effected by an entity's board of directors,

managementandother personnel,

*applied in strategy setting andacrossthe enterprise,

*designedto identify potential events that may affect the entity,
andmanagerisksto be within its riskappetite,

*to provide reasonableassuranceregarding the achievement of
entity objectives(COSO)

ÁRisk Management is a set of coordinated activities to direct
andcontrol anorganizationwith regard to risk (ISO31000)

ÁIn general terms, ȰÒÉÓËÍÁÎÁÇÅÍÅÎÔȱrefers to the
architecture (principles, framework and process) for
managing risks effectively, while ȰÍÁÎÁÇÉÎÇÒÉÓËȱrefers to
applyingthat architecture to particular risks
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*https://youtu.be/BLAEuVSAlVM
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Video Case Study



ÁRM is a structured, consistent and continuous processacross
the whole organization for identifying, assessing,deciding on
responsesto and reporting on opportunities and threats that
affect the achievementsof its objectives. IIA

ÁRisk Management is the identification, assessment, and
priotization of Risk(ISO31000) and subsequentapplication of
resources to minimize, monitor, and control the probability
and/or impact of downside events or to maximize the
realizationof opportunities.

ÁIt deals with the management of uncertainty, risks and
opportunity towards the achievementof company goals and
objectives.

www.irmtz.org 82

Risk Management Defined 



I
R
M
T

*Pillars of Corporate Governance

*Accountability

*Ensure that management is accountable to the 
Board

*Ensure that the Board is accountable to the 
shareholders

*Fairness

*Protects shareholders rights

*Treats all Shareholders including minorities, equitably

*Provide effective redress for violation
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* Transparency
* Ensure timely, accurate disclosure on all material matters 

including financial situation, performance, ownership 
and corporate governance

* Independence
* Procedures and structures are in place so as to minimize, 

or avoid completely conflicts of interest
Independent directors, advisers i.e. free from influence 
of others 

RiskManagement is a component of Corporate Governanceto
ensureachievementof its keypillars

Risk Management and Corporate 
Governance Contȣ
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*increase the likelihood of achieving objectives;

*encourage proactive management;

*be aware of the need to identify and treat risk throughout 
the organization;

*improve the identification of opportunities and threats;

*comply with relevant legal and regulatory requirements 
and international norms;

*improve mandatory and voluntary reporting;

*improve governance;

*improve stakeholder confidence and trust;

*establish a reliable basis for decision making and planning;
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*improve controls;

*effectively allocate and use resources for risk treatment;

*improve operational effectiveness and efficiency;

*enhance health and safety performance, as well as 
environmental protection;

*improve loss prevention and incident management;

*minimize losses;

*improve organizational learning; and

*improve organizational resilience.
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*Support strategic  and business planning

*Enhances communication between directors and 
departments

*Support effective use of resources

*Promote continual improvement

*Helps focus internal audit programs

*Fewer shocks and unwelcome surprises

*Reassures stakeholders

*Quick grasps of new opportunities 

www.irmtz.org 87

Objectives of Risk Management



I
R
M
T

ÁAligns risk profile and strategy

ÁBroadens risk awareness

ÁMinimizes surprise and losses

ÁRationalizes capital requirements

ÁImproves the shareholders value

ÁAssures regulatory compliance
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Risk can be describe as The chance of something
happeningthat will havean impact on objectives. It
is measured in terms of consequences and
likelihood:

ÁObjective must be defined before defining risks
which mayaffect the objectives.

ÁRisk management must be linked to objectives/
strategies/project
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Hard Side Soft Side

Measuresand Reporting Risk Awareness

Risk Oversight 
Committees

People

Policies and Procedures Skills

Risk Assessment Integrity

Risk Limits Incentives

Audit Process Cultureand Values

Systems Trust and Communication
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Principles of Risk Management

&

Risk Management Standards
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ÁCreates value (Gain should exceed pain)
ÁBe an integral part of organizational processes
ÁBe part of decision making process
ÁExplicitly address uncertainty and assumptions
ÁBe systematic and structured
ÁBe based on best available information
ÁBe customizable to entity needs
ÁTake human factors into account
ÁBe transparent and inclusive
ÁBe dynamic, iterative and responsible to change
ÁBe capable of continual improvement and enhancement
ÁBe continually and periodically re-assessed
ÁBe tailora-ble
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ÁRisk Management Standard (IRM, ALARM and AIRMIC) of UK

ÁISO 31000 Risk Management ɀGuidelines on principles and 
implementation of risk management

ÁISO Guide 73 ɀRisk Management Vocabulary

ÁBS 31100 Cod of best practice for Risk Management

ÁAZ/ANS 4360:2004 Risk Management Standard

ÁCOSO Enterprise Risk Management

ÁCanadian Government Sector Standard

ÁBasel I,II, 2.5 and III

ÁSolvency II (ICAAP)

ÁKings Report
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Many Models to Chose Among

ÁCOSO 

ÁCOCO 

ÁCadbury Report

ÁDeming Award

ÁTQM

Á12 Attributes

ÁDeep Learning 
Framework 

ÁBaldrigeAward

ÁISO 31000

ÁWestinghouse Award

ÁNorthrop Award
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ÁCOSO: The major accounting and audit
professional organizations issued COSO in
1992.

Á12 Criteria: The Canadian Comprehensive
Auditing Foundation published Effectiveness
Reporting and Auditing in the PublicSector in
1987.

ÁCOCO: In November 1995, The Canadian
Institute of Chartered Accountants (CICA)
publishedGuidanceon Control.
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ÁISO 31000 developed by the International
Organization for Standardization(ISO)

ÁDeepLearning Framework: In 1990, Peter Senge
publishedthe now classicTheFifth Disciplineand
then in 1995published The Fifth DisciplineField
book
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ÁModels provide a way of understanding our
organizations.

ÁBy having different groupings, each highlights some
aspectsof control more than others.

ÁThe criteria in the frameworks provide a basis for
understanding control in an organization and for
makingjudgment about the effectivenessof control
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*Models provide a systematicstep by step method of
evaluating and addressingthe adequacyof controls
in multiple dimensionsof a business.

*Modelsprovide a standardreview process.

*Models provide a tool that helps management and
auditors evaluate the adequacy of controls in
multiple dimensionsof the business. It helps give a
picture of how well all of the controls in all of the
dimensionsareworking.
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Risk Management Principles, 
Frameworks and Processes
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Risk Management Principles, Frameworks 
and Processes
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Risk Management Principles, 
Frameworks and Processes
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Risk Management Principles, 
Frameworks and Processes

http://www.irmtz.org/
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Risk Management Process

Establish Context

Identify Risks

Analyse Risks

Evaluate Risks

Treat risks

Assess Risks and Controls

Context:

Strategic, internal, external context

Identification:

What can go wrong? Missed opportunities?

Analysis/Measurement:
Assess risk likelihood and 

consequence, review 

Evaluate:
Compare risks, set risk priorities

Treatment Options:

Reduce, avoid, transfer or retain
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Establish Context

Identify Risks

Analyse Risks

Evaluate Risks

Treat risks

Risk Assessment
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Risk Management Process
COSO Framework

ÁCOSO stands for Committee 
of Sponsoring Organizations 
of the Treadway Commission 

ÁIt is the US Private Sector 
organization, 

ÁDedicated to providing 
guidance to executives, 
management and 
governance entities on 
critical aspects of 
governance, Business Ethics

ÁGuidance on Internal 
Control, ERM, Fraud, and 
financial reporting

ÁCOSO has established a 
common internal control 
model against which 
companies and 
organizations may assess 
their control systems.
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COSO and ISO 31000

ÁCOSO defines ERM as a process;

Á%ÆÆÅÃÔÅÄ ÂÙ ÁÎ ÅÎÔÉÔÙȭÓ ÂÏÁÒÄ ÏÆ 
directors, management and 
other personnel;

ÁApplied in strategy setting and 
across enterprise;

ÁDesigned to identify potential 
events that may affect the entity;

ÁManage risks within its risk 
appetite;

ÁProvides reasonable assurance 
regarding the achievement of 
entity objectives.

ÁIRM (New COSO) defines Risk 
Management as 

ÁThe process whereby the 
organizations methodically address 
the risks attaching to their 
activities

ÁWith a goal of achieving sustained 
benefits within each activity and 
across the portfolio of all activities

ÁGenerally it is a decision-making 
discipline that reduces uncertainty 
and managers potential  variations 
from expected outcomes in 
achieving company goals (RIMS)
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COSO and ISO 31000 (Continue)

ÁISO 31000 defines risk 
Management as

ÁIntegral part of all organization 
processes

ÁIt is not a stand alone activity that 
is separate from main activities 
and processes of the organization

ÁIt is part of responsibilities of 
management; and

ÁAn integral part of all 
organizational processes including 
strategic planning and all project 
and change management 
processes

ÁIn practical insight the 
whole of the business is 
just like risk 
management, why?
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Warren Buffet on Risk 
Management-Recall

ÁRiskis part of businessoperation ɀIt is important for
corporatesto take insurance

ÁAnybusinessundertaking isabout taking risk

ÁCEO is a Chief Risk Officer of any business
organisation. Why?

*Haslargepicture of the entire organisation

*Everymorning CEOwalk up to managerisks

*He/sheaskswhat risk is facingmy businesstoday
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Analysis of Warren Case

ÁWhat is risk Management

ÁWhat are consequences 
of dedicating risk 
management activities to 
a unit in a organisation? 

ÁWho is supposed to 
manage risk in an 
organization

ÁWhat is the status of 
Risk Management 
today?
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ÁThereare number of establishedrisk managementstandards
and frameworks
ÁThe first was developed in Australia in 1995, and has been

followed by those being developed in Canada,Japa, the UK
and the US.
ÁTheoverallapproachfor eachstandardissimilar.
ÁThe standard with a widest recognition was the Australian

StandardAS4360 ((2004) but this was withdrawn in 2009 in
favor of ISO31000
ÁTheERMversion of the COSOstandard is also widely applied

in manyorganizations
ÁIn June, 2011, the British BS 31100:2011Ȭ2ÉÓËManagement:

Codeof practice and guidancefor implementation of BSISO
31000ȭwaspublishedin June,2011
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ÁIn the later part of 2009, international standard ISO31000(2009), Ȭ2ÉÓË
Management: PrinciplesandÇÕÉÄÅÌÉÎÅÓȱȟwaspublished.

ÁSomestandardsare better recognized than others, organizations should
selectthe approachthat ismost relevant to their particular circumstances

ÁThedifference between risk managementstandard and risk management
framework

*A risk management standard sets out the overall approach to the
successfulmanagementof risk, including description of risk management
process,together with the suggestedframework that supports the process

*Risk Management standard is a combination of a description of the risk
managementprocess,together with the recommendedframework

* ISO 31000 (issued by International Standards Organization (2009)) and
Institute of RiskManagement (IRM) issuedby Airmic, Alarm and the IRM
(2002) aremainstandards

*COSOERMand CoCo(Criteriaof control) aremainframeworks

www.irmtz.org 114

Risk Management Standards
Vs

Risk Management Framework
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ÁAn example of widely used risk managementstandardswas produced by
IRMin 2002in co-operation with Airmicand Alarm

*It isa high level approachaimedat non risk managementspecialist

*TheIRMstandardcanbe downloaded from the IRMwebsite

ÁThe AustralianStandardand the COSOstandard/framework are designed
for useprimarily by specialistrisk managementpractitioners

ÁThe organizations listed on the New York stock exchange,the approach
outlined in the COSOInternal Control framework (1992) is recognizedby
the Sarbanes-OxleyAct of 2002(SOX)

*It isalsoapplicableto USlisted companiesaround the world

*COSO approach is internationally recognized and in many
circumstancesmandated.
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Risk Management Standards
Vs

Risk Management Framework

Á There are standards developed by risk management
professionalsandothers by accountantsor auditors.

Á These makes the approaches to managing risks in three
distinct ways
ÅRisk Management approach, followed by ISO 31000,

British StandardBS31100and the IRMStandard
ÅȬ)ÎÔÅÒÎÁÌ#ÏÎÔÒÏÌȭapproach, developed by COSOInternal

Control framework andby the UKTurnbullReport
ÅȬÒÉÓËaware ÃÕÌÔÕÒÅȭapproach, develop by Canadian

Institute of Chartered Accountants, known as the CoCo
framework
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ÁRisk Architecture, Strategy and Protocols is represented by
mnemonicRASPfor anorganization

ÁAn important component of RASPis the riskmanagementpolicy

ÁRisk Management policy sets out the overall strategy of the
organization towards risk management, define risk management
roles and responsibilities and se out the protocol that should be
followed

ÁTheRASPcreatethe RiskFramework

ÁRASP represent the context for risk management in the
organization

ÁThe risk strategy component will normally be set out as the one
page statement of what the organization want TO achieve with
respect to riskmanagement
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Risk Architecture, Strategy and 
protocols
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ÁRASP provides a simple way to explain the scopeof the risk
managementframework

ÁRASP approach is consistent with concept of risk
managementframework described in ISO31000

ÁThe three components of risk architecture, strategy and
protocol are required for successful risk management
activities

ÁThe organization must have clear understanding of the risk
management process, followed by a clear definition of the
framework that supports the process.

ÁFramework is a supportive structure and is a series of
components build around and supporting risk management
process
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ÁA Risk Management Framework should facilitate communication
and flow of risk
ÁRisk Management framework has two major important

considerations
*It must be supportive of the riskmanagementprocess
*It must ensure that the outputs from the process are

communicatedinto organizationandachieveanticipatedbenefits
for the organizations

ÁWhen an organization decides to follow the structure of any risk
managementstandard
*It should set up a framework that includes structures,

responsibilities, administration, reporting and communication
componentsof riskmanagement
*All these procedureswill then be recorded in a risk management

manual
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Many Models To Chose Among

ÁCOSO 

ÁCOCO 

ÁCadbury Report

ÁDeming Award

ÁTQM

Á12 Attributes

ÁDeep Learning 
Framework 

ÁBaldrigeAward

ÁISO 9000

ÁWestinghouse Award

ÁNorthrop Award
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Cadbury 
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ÁCOSO:  The major accounting and audit professional 
organizations issued COSO in 1992.

Á12 Criteria:  The Canadian Comprehensive Auditing 
Foundation  published Effectiveness Reporting and 
Auditing in the Public Sectorin 1987.  

ÁCOCO:  In November 1995, The Canadian Institute of 
Chartered Accountants (CICA) published Guidance on 
Control.   

Who Developed Models?
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ISO 31000
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ISO 31000 Risk Management Framework
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ÁToprovide principlesandgenericguidelineson riskmanagement

ÁIt can be used by any public, private or community enterprise,
association,group or individual

ÁIt can be applied throughout the life of an organization, and to a
wide range of activities, including strategies and decisions,
operations, processes,functions, projects, products, servicesand
assets

ÁIt can be applied to any type of risk, whatever its nature, whether
havingpositive or negativeconsequences

ÁIt is not intended to promote uniformity of risk managementacross
organizations

ÁTo harmonize risk management processesin existing and future
standards

ÁISO31000isnot intended for the purposeof certification

128

ISO 31000:2009 - SCOPE
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ÁISO 31000:2009 is a natural successor to AS/NZS
4360:2004
ÁIt hasinfluenced a revisionof COSO
ÁIt fits Ȭ%2-ȭrequirements,but alsoallowssilo/project risk

management
ÁFollowing ISO31000will provide a low cost, high chance

of successapproachto ERM
ÁISO 31000 adds value and reduces risk in risk

management
ÁISO31000provides generic guidance on how to embed

risk management, and reinforce the concept of
ȰÐÏÓÉÔÉÖÅȱrisk
ÁManagingrisk isabout creatingvalueout of uncertainty

129www.irmtz.org
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Mandate 

and 

Commitment

(4.2)

Implementing 

risk 

Management

(4.4)

Design of 

framework 

(4.3)

Continual 

improvement 

of the 

Framework

(4.6)

Monitoring 

and review 

of the 

Framework

(4.5)

Framework

(Clause 4)

a) Creates value

b) Integral part of 

organizational

processes

c) Part of decision

making

d) Explicitly addresses

uncertainty

e) Systematic, 

structured and timely

f)  Based on the best

available information

g) Tailored

h) Takes human and

cultural factors into 

account

i)  Transparent and 

inclusive

j)  Dynamic, iterative and

responsive to change

k) Facilitates continual 

improvement and 

enhancement of the 

organization

Principles

(Clause 3)

Process

(Clause 5)

Establishing
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Risk treatment

(5.5)

Risk

identification

(5.4.2)

Risk analysis

(5.4.3)

Risk
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Risk assessment
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ISO 31000:2009  Relationship between the Principles, Framework and Process
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Á2ÉÓË ÍÁÎÁÇÅÍÅÎÔ ÓÈÏÕÌÄȣȢ

a) Create value
b) An integral part of organizational processes
c) Part of decision making
d) Explicitly address uncertainty
e) Be systematic and structured
f) Be based on the best available information
g) Be tailored
h) Take into account human factors
i) Be transparent and inclusive
j) Be dynamic, iterative and responsive to change
k) Be capable of continual improvement and 

enhancement

131

Principles (Clause 3)
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Risk Management Principles
Summary (PACED)
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4.3 Design of framework

5.3.1 Understanding the organization and its context

5.3.2 Risk management policy

5.3.3 Integration into organizational processes

5.3.4 Accountability

5.3.5 Resources

5.3.6 Establishing internal communication and reporting mechanisms

5.3.7 Establishing external communication and reporting mechanisms

4.4 Implementing risk management

4.4.1 Implementing the framework

4.4.2 Implementing the risk management process

4.6 Continual improvement of the framework

4.5 Monitoring and review of the framework

ISO 31000  Relationship between the components of the framework for managing risk

Mandate and Commitment (4.2)
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ISO 31000: Mandate and Commitment 

Communicate the benefits 
of risk management to all 

stake holders

Ensure that the 
necessary resources 
are allocated to risk 

management

Ensure legal and 
regulatory compliance

Define risk management 
performance indicators 

that align with 
organizational 
performance

Ensure alignment of risk 
management objectives 
with the objectives and 

strategies of the 
organization

The Management 
Should

Articulate and endorse 
the risk management 

policy
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ISO 31000: Framework Design For Managing Risk 

2. Risk Management 
policy

7. Establishing external 
communication and

reporting mechanisms

6. Establishing internal 
communication and 
reporting mechanisms

3. Integration into 
organizational 

processes

4. Accountability

Risk 
Management 
Framework 
Elements

1. Understand the 
organization and 
its environment

5. Resources
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Risk Framework Elements
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Risk assessment (5.4 )

Communication 

and 

Consultation

(5.2)

Monitoring 

and 

Review

(5.6)

Establishing the context (5.3)

Risk analysis (5.4.3)

Risk evaluation (5.4.4)

Risk treatment (5.5)

Risk identification (5.4.2)

ISO 31000 Risk Management Process



I
R
M
T

ÁShould be an integral part of management, be
embedded in culture and practices and tailored to
the businessprocessesof the organization.

ÁIncludes five activities: communication and
consultation; establishing the context; risk
assessment; risk treatment; and monitoring and
review.

138

Risk Management Process
(Clause 5)
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ÁReporting is incidental to good Risk Management, 
not the sole focus of it!

ÁIf you only focus on reporting, you will not motivate 
the required culture change

ÁAdvanced Governance Codes (e.g. ASX, LSX) require 
two sets of reports:

ÁThe maturity and performance of the RM framework

ÁThe risk profile and how/why it has changed

139

Reporting

www.irmtz.org
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1. Brainstorming

2. Structured or Semi-structured 

Interviews

3. Delphi Technique

4. Check-lists

5. Preliminary Hazard Analysis 

6. HAZOP

7. HACCP

8. Toxicological Risk Assessment

9. Structured What If (SWIFT)

10. Scenario Analysis

11. Business Impact Analysis BIA

12. Root Cause Analysis (RCA)

13. Failure Modes and Effects Analysis 

(FMEA)

14. Fault Tree Analysis (FTA)

15. Event Tree Analysis (ETA)

16. Cause-consequence Analysis

17. Cause-and-effect Analysis

18. Layers of Protection Analysis

19. Decision Tree Analysis

20. Human Reliability Assessment (HRA)

21. Bow Tie Analysis

22. Reliability Centred Maintenance

23. Sneak Analysis

24. Markov Analysis

25. Monte Carlo Simulation

26. Bayesian Statistics and Bayes Nets

27. FN Curves

28. Risk Indices

29. Consequence /Likelihood Matrix

30. Cost Benefit Analysis

31. Multi-Criteria Decision Analysis

IEC 31010 Risk Assessment Techniques
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ISO 31000:2009
ɆISO 31000 fully complying with 

COSO ERM .                  

ɆISO 31000 is more practical

ɆEasy to apply (less than 30 pages)

ɆApplicable to organisationsin all 
industries, large or small

ɆMore clearly written and terms are 
explicitly defined

ɆWider acceptance as reference for 
risk management in existing and 
future standards

ɆNo need to redesign existing 
management system to apply

ɆApply to all levels of organization 
for any type of risk, both positive 
and negative consequences

ERM (COSO II)
ɆCOSO ERM does not comply 

with ISO 31000

Ɇ COSO is very theoretical

Ɇ Very complicate (over 200 
pages)

Ɇ Better suited for large financial 
organisations

ɆCOSO is not easy to understand

Ɇ Limited acceptance, mainly in 
the US within financial industry 

ɆMajor system modification is 
required to comply with COSO

Ɇ Focus on negative risk at 
corporate level, often very 
confusing when apply at 
operational level

ISO 31000:2009 Versus ERM(COSO II)

The Leading Edge
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RISK MANAGEMENT COMPACT
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ISO 31000:2009 defines risk as:

A deviation from 
the expected ɀ
positive and/or 

negative

Deficiency of 
information 

relating to an 
event, its 

consequence, or 
likelihood

ɆCan have different 
aspects e.g. finance, 
safety, environment 
goal
ɆCan apply at different 

levels e.g. strategic, 
department, project

ñThe effect of uncertainty on objectivesò

What can go wrong?

How likely is it? What are the consequences?
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What is Risk?
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Poor example Ȱ ÔÈÅÒÅ ÉÓ Á ÒÉÓË ÔÈÁÔ Á ÆÒÁÕÄ ÏÃÃÕÒÓȱ

It leaves too many questions:

Á How might it occur?

Á What parts of the organisation might be affected?

Á Who in the organisation might be affected?

Á What are the consequences?

Á What clues are there for developing treatments?

Describing Risk ɀPoor Example
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Describing Risk ɀGood Example

A better description

Ȱthere is a risk that a researcherfalsifies research findings
resulting in cancelationof the program, lossof grant funds and
reputationalharmto theÕÎÉÖÅÒÓÉÔÙȱ

*Allows better considerationof causalfactors

*Allows usto better frame consequenceand likelihood

*Allows us to consider what controls are in place and how
effective they are. Forexample:
- Staff codesand professionalconduct

- Peerreview and quality assurancemechanisms

- Relationshipmanagement

- Reputationalmanagement
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Introduction to COSO Framework
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*Risk Management

*Governance

*Control

*Assurance and (Consulting)

4ÏÄÁÙȭÓ ÏÒÇÁÎÉÚÁÔÉÏÎÓ ÁÒÅ 
concerned about:
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ÁȰȣ a process,effected by an entity's board of
directors,

Ámanagementand other personnel,applied in
strategysettingandacrossthe enterprise,

Ádesignedto identify potential eventsthat may
affect the entity, and

Ámanagerisksto bewithin its riskappetite,

Áto provide reasonableassuranceregardingthe
achievementof entity objectives.ȱ

Source:  COSO Enterprise Risk Management ɀIntegrated Framework.  2004. COSO.

ERM Defined:
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* Underlying principles

* Every entity, whether for-profit or not, exists to
realizevalue for its stakeholders.

*Value is created, preserved, or eroded by
management decisions in all activities, from
setting strategy to operating the enterprise day-
to-day.

Why ERM Is Important 

www.irmtz.org 150
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ERM supports value creation by enabling 
management to:
*Deal effectively with potential future events that create 

uncertainty.

*Respond in a manner that reduces the likelihood of 
downside outcomes and increases the upside

Why ERM Is Important 

www.irmtz.org 151
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COSOERMframework defines essentialcomponents,
suggests a common language, and provides clear
direction and guidance for enterprise risk
management.

Enterprise Risk Management ɂ
Integrated Framework 

www.irmtz.org 152
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Enterprise vs Integrated Risk 
Management

*Similarities:
VFormal process

VConsistent and systematic

VIncludes projects, programs, 
operations

VIs embedded in key processes 
such as strategic planning, 
budgeting, project planning, 
evaluation, etc

VMust be driven and supported 
by Leadership

VAdds value to decision-making

*Differences:

VEnterprise-wide:

VIs organizational-centric

VSuccess is defined as 
implementation over the entire 
organization

VIntegrated:

VTake a systems-focus

VMay actually create risks for 
individual organizations
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The ERM Framework
Entity objectives can be viewed in the
context of four categories:

ɆStrategic 
ɆOperations
ɆReporting
ɆCompliance

www.irmtz.org 154
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The ERM Framework

ERM considers activities at all levels
of the organization:

ɆEnterprise-level
ɆDivision or

subsidiary
ɆBusiness unit

processes 

www.irmtz.org 155
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Enterprise Risk Management
requires an entity to take a portfolio view
of risk.

The ERM Framework
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*Management considers how 
individual risks interrelate.

*Management develops a portfolio view 
from two perspectives:

-Business unit level

-Entity level

The ERM Framework

www.irmtz.org 157
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The eight components

of the framework

are interrelated ȣ

The ERM Framework

www.irmtz.org 158
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*Establishes a philosophy regarding risk management. It
recognizesthat unexpected as well as expected events may
occur.

*Establishesthe ÅÎÔÉÔÙȭÓriskculture.

*Considersall other aspectsof how the ÏÒÇÁÎÉÚÁÔÉÏÎȭÓactions
mayaffect its risk culture.

Internal Environment

www.irmtz.org 159
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Objective Setting
Ɇ Is applied when management considers risks

strategy in the setting of objectives.

ɆForms the risk appetite of the entity ɂ a high-level
view of how much risk managementand the board
arewilling to accept.

ɆRisk tolerance, the acceptable level of variation
aroundobjectives,is alignedwith risk appetite.

www.irmtz.org 160
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Event Identification

ɆDifferentiates risksandopportunities.

ɆEvents that may have a negative impact represent
risks.

ɆEvents that may have a positive impact represent
natural offsets (opportunities), which management
channelsbackto strategy setting.
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Event Identification

Ɇ Involves identifying those incidents, occurring
internally or externally, that could affect strategy
andachievementof objectives.

ɆAddresses how internal and external factors
combineand interact to influencethe risk profile.
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Risk Assessment
ɆAllows an entity to understand the extent to which 

potential events might impact objectives.

ɆAssesses risks from two perspectives:
- Likelihood
- Impact

Ɇ Is used to assess risks and is normally also used to 
measure the related objectives.
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Risk Assessment

ÅEmploys a combination of both qualitative 
and quantitative risk assessment 
methodologies.

ÅRelates time horizons to objective horizons.

ÅAssesses risk on both an inherent and a 
residual basis.
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Risk Response

Ɇ Identifies andevaluatespossibleresponsesto risk.
ɆEvaluatesoptions in relation to ÅÎÔÉÔÙȭÓrisk appetite,

cost vs. benefit of potential risk responses, and
degree to which a response will reduce impact
and/or likelihood.

ɆSelectsand executes responsebasedon evaluation
of the portfolio of risksand responses.
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Control Activities

ÅPolicies and procedures that help ensure 
that the risk responses, as well as other 
entity directives, are carried out.

ÅOccur throughout the organization, at all 
levels and in all functions.

Å Include application and general 
information technology controls.
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ÁManagementidentifies, captures, and 
communicates pertinent information in a form and 
timeframe that enables people to carry out their 
responsibilities. 

ÁCommunication occurs in a broader sense, flowing 
down, across, and up the organization.  

Information & Communication
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Effectiveness of the other ERM components is 
monitored through:

Ɇ Ongoingmonitoring activities.

Ɇ Separate evaluations.

Ɇ A combination of the two. 

Monitoring

www.irmtz.org 168
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A strong system of internal control is 
essential to effective enterprise risk 
management. 

Internal Control
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ɆExpands and elaborates on elements 
ÏÆ ÉÎÔÅÒÎÁÌ ÃÏÎÔÒÏÌ ÁÓ ÓÅÔ ÏÕÔ ÉÎ #/3/ȭÓ
ȰÃÏÎÔÒÏÌ ÆÒÁÍÅ×ÏÒËȢȱ

ɆIncludes objective setting as a separate 
ÃÏÍÐÏÎÅÎÔȢ /ÂÊÅÃÔÉÖÅÓ ÁÒÅ Á ȰÐÒÅÒÅÑÕÉÓÉÔÅȱ 
for internal control.

Ɇ%ØÐÁÎÄÓ ÔÈÅ ÃÏÎÔÒÏÌ ÆÒÁÍÅ×ÏÒËȭÓȰFinancial 
2ÅÐÏÒÔÉÎÇȱ ÁÎÄ Ȱ2ÉÓË !ÓÓÅÓÓÍÅÎÔȢȱ

Relationship to Internal Control ɂ
Integrated Framework
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ÁManagement 

Áthe Board of Directors 

ÁRisk officers

ÁInternal auditors

ERM Roles & Responsibilities
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*Play an important role in monitoring ERM, but do 
NOT have primary responsibility for its 
implementation 
or maintenance.

*Assist management and the board or audit 
committee in the process by:

-Monitoring -Evaluating

-Examining -Reporting 

-Recommending improvements

Internal Auditors
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Visit the guidancesection of the ))!ȭÓWeb site
for The))!ȭÓposition paper, Ȱ2ÏÌÅof Internal
!ÕÄÉÔÉÎÇȭÓin EnterpriseRiskManagement.ȱ

Internal Auditors
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Introduction to Financial Risk 
Management

MODULE II
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Module II: Introduction to Financial 
Risk Management

Areas of understanding

1. Introduction to Risk and Return

2. The efficiency frontier and Capital Asset Pricing 
Model

3. Arbitrage Pricing Theory

4. Risk Management for financial institutions

5. Credit Rating
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Why Should We Study Financial 
Risk Management?

ÁTo better understand the nature and volatility of
financialmarkets

ÁTo understand the development of new financial
products --e.g., derivativesandhybrid securities

ÁTo understand how these products can be used to
change a ÆÉÒÍȭÓrisk profile and protect its financial
condition
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Risk and Return
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At the End of These Presentation You 
Will Understand

ÁIntroduction

ÁWhat is risk?

ÁAn overview of market performance

ÁMeasuring performance

ÁReturn and risk measures

ÁSummary and Conclusions
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Introduction

ÁIt is important to understand the relation between risk
and return so we can determine appropriate risk-
adjusteddiscount rates for our NPVanalysis.

ÁAt least as important, the relation between risk and
return is useful for investors (who buy securities),
corporations (that sell securitiesto finance themselves),
and for financial intermediaries (that invest, borrow,
lend,andprice securitieson behalf of their clients).
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What is Risk? Can You Recall?

ÁDefinition: risk is the potential for divergence
between the actualoutcome andwhat isexpected.

ÁIn finance,risk is usuallyrelated to whether expected
cash flows will materialize, whether security prices
will fluctuate unexpectedly, or whether returns will
be asexpected.
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An Overview of Market Performance ɀIs 
There Risk?

DJIA (Dow 30)  

January 1930 to October 2002
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Monthly % Change in DJIA (Dow 30) 

January 1930 to October 2002
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NASDAQ Composite Index

November 1984-October 2002
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Monthly % Change in 

NASDAQ Composite Index

 October 1984 to October 2002
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S&P/TSX Composite Index

April 1984 - October 2002
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Monthly % Changes of 

S&P/TSX Composite Index

 April 1984-October 2002

-30.0%

-20.0%

-10.0%

0.0%

10.0%

20.0%

M
a

y
-8

4

M
a

y
-8

5

M
a

y
-8

6

M
a

y
-8

7

M
a

y
-8

8

M
a

y
-8

9

M
a

y
-9

0

M
a

y
-9

1

M
a

y
-9

2

M
a

y
-9

3

M
a

y
-9

4

M
a

y
-9

5

M
a

y
-9

6

M
a

y
-9

7

M
a

y
-9

8

M
a

y
-9

9

M
a

y
-0

0

M
a

y
-0

1

M
a

y
-0

2

www.irmtz.org 187

An Overview of Market Performance ɀIs 
There Risk?



I
R
M
T

Measuring Performance: Returns

ÁDollar return (over one period):
= Dividends + End of Period Price ɀBeginning of Period Price

ÁPercentage return (over one period):
=Dollar return/Beginning of Period Price

=(Dividends + End of Period Price)/Beginning of Period Price -1

ÁExamples: calculate both $ and % returns

1. P0=$50, Div1=$2, P1=$55.50

2. P0=$20, Div1=$0.25, P1=$12.75

3. P0 = $30, Div1=$1, Capital Gain=$5

4. P0 = $130, Div1=$0, Capital Loss=$128
www.irmtz.org 188
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Holding Period Returns

ÁLet Rt be the observed return 
earned in year t, then the 
holding period return over a T-
period time frame is as follows:

ÁThe average compound rate of 
return or geometric average 
rate of return (GAR) just 
converts the HPR to an 
equivalent effective annual 
rate:
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Mean Returns

ÁThe mean return is the 
arithmetic average 
rate of return and is 
calculated as follows: T

R

R return Mean 

T

1t
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The Risk Premium

ÁDefinition: the risk premium is the return on a risky
security minus the return on a risk-free security
(often T-bills areusedasthe risk-free security)
*Another name for a ÓÅÃÕÒÉÔÙȭÓrisk premium is the

excessreturn of the riskysecurity.

ÁThemarket risk premium is the return on the market
(asa whole) minusthe risk-free rate of return.

ÁWe may talk about the past observed risk premium,
the average risk premium, or the expected risk
premium.
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Risk Measures

*Studiesof stock returns indicate they are approximately
normally distributed. Two statistics describe a normal
distribution, the meanand the standarddeviation (which
is the square root of the variance). The standard
deviation showshow spreadout is the distribution.
ÁFor stock returns, a more spreadout distribution means

there isa higher probability of returns being farther away
from the mean(or expectedreturn).
*For our estimate of the expected return, we can use the

meanof returns from a sampleof stock returns.
*For our estimate of the risk, we can use the standard

deviation or variancecalculated from a sample of stock
returns.
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Sample Standard Deviation and 
Variance

ÁSample variance is a 
measure of the squared 
deviations from the 
mean and is calculated 
as follows:

ÁSample standard 
deviation is just the 
square root of the 
sample variance:
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How to Interpret the Standard Deviation 
as a Measure of Risk

ÁGivena normal distribution of stock returnsȣ
*there is about a 68.26%probability that the actual

return will be within 1 standard deviation of the
mean.
*there is about a 95.44%probability that the actual

return will be within 2 standard deviations of the
mean.
*There is about a 99.74%probability that the actual

return will be within 3 standard deviations of the
mean.
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Summary and Conclusions

ÁWe can easily calculate $, %, holding period, geometric
average, and mean returns from a sample of returns
data.

ÁWecanalsodo the samefor aÓÅÃÕÒÉÔÙȭÓrisk premium.

ÁThe mean and standard deviation calculated from
sample returns data are often used as estimates of
expected returns and the risk measurefor a security or
for the market asa whole.
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Unpredictability

ÁInterest rates
*Inflation, cash flows (investing / lending), asset and 

liability values
*Late 1970s --Volcker / FED policy change
ÁCommodity prices
*Costs, substitute products
*Price shocks --OPEC, Kuwait
ÁFX rates
*International cash flows, relative competitiveness
*Early 1970s --Breakdown of Bretton Woods
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Financial Risks --Examples

ÁInterest rates
*Savings & Loans
*Inversion of yield curve around 1980

ÁCommodity prices
*Airlines
*Price of fuel after Iraq invaded Kuwait

ÁForeign exchange
*Airlines
*Strengthening of US$ relative to pound in 1981
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Financial Risk Management:
A Broad Framework

ÁFRM can take several (familiar and unfamiliar) 
forms

*Asset hedges

*Liability hedges

*Asset-liability management

*Contingent financing

*Post-loss financing and recapitalization
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Why Do Corporations Use Financial 
Derivatives?

ÁTransaction hedges
*FX; debt
*Currency and interest rate risk

ÁStrategic (economic) hedges
*Protect cash flows or company value from 

movements in financial prices

ÁReduce funding costs
*FX; synthetic debt

ÁTrading derivatives for profit
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7ÈÙ $ÏÎȭÔ #ÏÒÐÏÒÁÔÉÏÎÓ 5ÓÅ -ÏÒÅ 
Derivatives?

ÁCredit risk

ÁNo suitable instrument

ÁLack of knowledge

ÁAccounting / legal issues

ÁTransaction costs

ÁResistance by Board / upper management
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Vocabulary

ÁFinancial derivative: a financial instrument whose

valueis a function of anotherɉȰÕÎÄÅÒÌÙÉÎÇȱɊfinancial

instrument

ÁFinancial engineering: the creation and use of

financialderivativesto aid in the managementof risk

ÁRisk profile: describes the effect of changes in a

financialprice on the valueof a firm
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Forwards

And

Futures
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Forward Contracts

ÁObligation / agreement to buy/sell in the future

Á#ÏÎÔÒÁÃÔ ÐÒÉÃÅ ÉÓ ÔÈÅ ȰÅØÅÒÃÉÓÅ ÐÒÉÃÅȱȠ  ÎÏ ÐÁÙÍÅÎÔ 
until maturity

ÁPhysical delivery or cash-settled

Á"ÕÙÅÒ ɉÈÏÌÄÅÒɊ ÉÓ ȰÌÏÎÇȱȠ  ÓÅÌÌÅÒ ɉ×ÒÉÔÅÒɊ ÉÓ ȰÓÈÏÒÔ

ÁOTC --can be tailored

ÁTwo-sided risk
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Futures Contracts

ÁObligation;  agree to a future transaction
ÁTraded on organized exchanges
ÁStandardized
ÁDaily settlement (marking to market)
*Reduces default risk:  essentially, a series of one-

day contracts

ÁMargins (performance bonds)
*Initial margin
*Maintenance margin
*Margin call

ÁExchange clearinghouse
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Exchanges Vs. Otc

Exchanges

ÁAdvantages

*Clearinghouse

*Liquidity

*Standardization

ÁDisadvantages

*Lack of flexibility

*Regulation

*Trading costs

*Public

OTC Markets

ÁDisadvantages
*Credit risk

*Low liquidity

*Non-standardization

ÁAdvantages
*Flexible

*Less regulation

*Lower regulatory costs

*Private
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Types of Contracts

ÁAgricultural commodities
*Wheat, corn, soybeans
*Farmer (supplier) can lock in sales price before 

harvest (short futures)
*Consumer (user) can lock in purchase price (long 

futures)
ÁOther commodities
*Metals, petroleum
ÁFinancial assets
*FX, stock market indices, interest rates
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Example

ÁAn agrees to buy from Bill one barrel of oil, 
five months from now, for $20
*!ÎÎ ÉÓ ÉÎ ÔÈÅ ȰÌÏÎÇȱ ÐÏÓÉÔÉÏÎ
*"ÉÌÌ ÉÓ ÉÎ ÔÈÅ ȰÓÈÏÒÔȱ ÐÏÓÉÔÉÏÎ

ÁIf the price of oil is $25 five months from now, 
who pays to whom, and how much?

ÁIf the price of oil is $12 five months from now, 
who pays to whom, and how much?
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Options

ÁOption to buy or sell the underlying asset

ÁRight, not obligation

ÁCalloption:  right to buy the U/L asset

ÁPut option:  right to sell the U/L asset

ÁBuyer = holder = long position (option to exercise)

ÁSeller = writer = short position
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Parameters of Options

ÁExerciseprice = strike price = price at which the
holder of the option can exercise the option (and
thus buy or sell the underlyingasset)

ÁExpirationdate

ÁPremium=amount paid for the option

ÁAmericanoption: can exercise any time up to and
includingexpiration date

ÁEuropeanoption: can exercise only on expiration
date
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Examples of Options --
4ÈÅÙȭÒÅ Everywhere

ÁTraded options

*On stocks, indices, FX, interest rates, futures, 
swaps, options,...

ÁConvertible bonds

ÁCall provisions on bonds

ÁOn projects

*To expand, abandon, postpone

ÁInsurance
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Example

ÁAmy sells Bob a January European call option on one 
share of Compaq stock

ÁSuppose Compaq stock is trading at 32.5

ÁExercise price = 35

ÁPremium = 3

ÁIn January, suppose: ST=30ST=40

Total payoff [profit/loss]

Amy: 0  [3] -5  [-2]

Bob: 0  [-3] 5  [2]
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Option Values (Cont.)

ÁPrior to expiration: Call Put

*In-the-money St > X St < X

*At-the-money St = X St = X

*Out-of-the-money St < X St > X

ÁIntrinsic value -profit that could be made if the option 
was immediately exercised

*Call: stock price -exercise price

*Put: exercise price - stock price 

ÁTime value - the difference between the option price and 
the intrinsic value
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Option Values:
Payoff Chart

*Call --long position

*Call --short position

*Put --long position

*Put --short position

Payoff

X
ST
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Put-call Parity

ÁArbitrage implies a certain relationship

between put, call,andunderlyingassetprices

ÁTwo portfolios have, at payoff, identical

values:

*OneEuropeancalloption +cashof PV(X)

*OneEuropeanput option +one shareof stock

ÁC+ PV(X)= P+S
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Black-scholesFormula

VC = S N(d1) - X e-rt N(d2)

d1 = [ ln(S/X)+(r+0.5s2)t] / st 0.5

d2 = d1 - st0.5
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Purposes of Derivatives

ÁSpeculative

*Highly risky

*Highly leveraged

*Very volatile

ÁHedging

*Combine with other securities

*Hedge (minimize) risk from other securities
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Hedging

ÁȰ(ÅÄÇÅȱ: Takea position that offsets a risk

ÁRisk: Uncertainty regarding the value of the
underlyingasset

ÁBy hedging, one changes the risk inherent in
owning the underlyingasset

ÁThe return distribution of the underlying asset is
not changed
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Using Options to Hedge

ÁCombine the underlying asset with an option or

options

ÁCan reduce or eliminate downside risk while

retaining upsidepotential

ÁCan protect against falls in held asset values, or

againstincreasesin input prices
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Option Strategies

ÁProtective put

*Own stock (long position)

*Own put (long position)

ÁCovered call

*Own stock (long position)

*Sell call (short position)

ÁStraddle

ÁSpread
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Protective Put

ÁInvestor owns asset

ÁInvestor alsobuys(holds) a put on the asset

ÁGuaranteesinvestment portfolio proceeds at least
equalto the exerciseprice of the put

+ =
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Protective Put Example

ÁSupposeyou own a share of stock, and you purchasea put
option with an exercise price of 22.5 on that stock, for a
premium of $0.75

ST : 30 25 20 15

Premium: -0.75 -0.75 -0.75 -0.75

Put Payoff: 0 0 2.50 7.50

=== === === ===

Overall: 29.25 24.25 21.75 21.75
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Covered Call

ÁInvestor purchases stock

ÁInvestor also sells (writes) a call option on the stock

Á/ÐÔÉÏÎ ÐÏÓÉÔÉÏÎ ÉÓ ȰÃÏÖÅÒÅÄȱ ÂÙ Ï×ÎÉÎÇ ÔÈÅ 
underlying stock itself

ÁɉÖÓȢ ȰÎÁËÅÄ ÏÐÔÉÏÎȱɊ

ÁProvides additional (premium) income

+ =
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Covered Call Example

ÁSupposeyou own a share of stock, and you write a
call option with an exerciseprice of 35on that stock,
for a premiumof $2.00

ST : 30 35 40 45

Premium: 2 2 2 2

Call Payoff:0 0 -5 -10

=== === === ===

Overall: 32 37 37 37
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Straddle

Á(Long) Straddle: buy both a callanda put on a stock

ÁEach option has the same exercise price and
expiration date

ÁBelievestock will be relativelyvolatile

ÁWorst-case: no movement in stock price
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Spread

ÁCombination of options

*Two or more calls, or

*Two or more puts

ÁVertical spread: simultaneous sale and purchase of
options with different exerciseprices

ÁHorizontal spread: saleand purchaseof options with
different expiration dates
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Interest Rate Options

ÁCap: a calloption on an interest rate

ÁFloor: a put option on an interest rate

ÁCollar: simultaneously buying a cap and selling a
floor

ÁThese options can be used to hedge rate-sensitive
debt andassets
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Interest Rate Options:
Terminology

ÁUnderlying index: interest rate being hedged or
speculatedupon; e.g., LIBOR,prime rate
ÁStrike rate: determines cash flows (similar to

exerciseprice)
ÁSettlement frequency: how often the strike rate and

underlyingindex arecompared
ÁNotional amount: principal to which the interest rate

is applied
ÁUp-front premium: paid by purchaserto seller for the

option
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Interest Rate Caps

ÁAt each settlement date, check whether index rate is 
greater than strike rate

ÁIf not, cap purchaser does not receive cash flows

ÁIf so, purchaser receives from seller:

[ (index rate - strike rate) x

(days in settlement period / 360) x

notional amount ]
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Interest Rate Caps:
Example

Á$20,000,000 two-year quarterly interest rate cap on 
3-month LIBOR with a strike rate of 8%

ÁCost:  150 basis points

ÁUp-front premium = 0.015 x $20M = $300,000

ÁIf 3-month LIBOR = 9%, seller pays

(.09-.08) x 90/360 x $20M

= $50,000 (for that quarter)
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Interest Rate Floors

ÁAt each settlement date, check whether index rate is 
greater than strike rate

ÁIf so, floor purchaser does not receive cash flows

ÁIf not, purchaser receives from seller:

[ (strike rate - index rate) x

(days in settlement period / 360) x

notional amount ]
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Interest Rate Collars

ÁPurchasea capto hedgefloating-rate liabilities

ÁSella floor at a lower strike rate

ÁSaleof floor helpsfinancepurchaseof cap

ÁNet result: Interest expensewill be limited on both
ends -- will float between the cap and floor strike
rates

ÁCanachievezero-premiumcollar
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SWAPS

*Agreement between two parties

*Ȱ#ÏÕÎÔÅÒÐÁÒÔÉÅÓȱ

*Exchange sets of future cash flows

*Two major types

*Interest rate swaps

*Currency swaps

*Relatively new FRM tool
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Swaps Vs. Futures

ÁFutures

*Standardized

*Exchange-traded

*Short horizons

ÁSwaps

*Custom tailored between counterparties

*Little regulation; potential for privacy

*Term flexibility
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Interest Rate Swaps

ÁOne party pays a fixed interest rate and receivesa

floating rate

ÁThe other party pays a floating rate and receivesa

fixed rate

ÁFloating rates involve greater exposure to interest

rate risk

ÁȰ.ÏÔÉÏÎÁÌÐÒÉÎÃÉÐÁÌȱis amount on which the interest

paymentsaredetermined

www.irmtz.org 236



I
R
M
T

Interest Rate Swaps (Cont.)

ÁPrincipal is not actually exchanged -- only interest
payments

ÁGenerally,only net interest paymentsare transacted

*Avoidsunnecessarytransactions

*Helpscredit risk

ÁAt eachȰÓÅÔÔÌÅÍÅÎÔÄÁÔÅȟȱa net payment is made,
based on the difference between the two interest
rates (applied to the notional principal)
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Currency Swaps

ÁOne party holds one currency, and desires a different 

currency

ÁThree sets of cash flows:

*Exchange principal at inception of swap

*Periodic interest payments

*Exchange principal at termination of swap

ÁInterest rates fixed ==> only change in value is from 

FX change

ÁGenerally, only make net payments
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Limitations of Swaps

ÁCounterpartiesmust find eachother

*Meet specificneeds

*Cost,time; facilitators

ÁLackof ȰÌÉÑÕÉÄÉÔÙȱ; difficult to unwrap/trade / change

without consentof other party

ÁCreditrisk of counterparty
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Development of Swap Market

ÁOriginally:

*Unique contracts

*Had to search for counterparty

*Investment banks were dominant intermediaries

ÁMore recently:

*More standardized and liquid

*Intermediaries accept contract, then lay off risk

*More highly capitalized firms --e.g., commercial 
banks
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Capital Asset Pricing and Arbitrage 
Pricing Theory
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The Capital Asset Pricing Model

Å

www.irmtz.org 243



I
R
M
T

The Capital Asset Pricing Model
Assumptions
Markets arecompetitive, equallyprofitable
Á No investor is wealthy enough to individually affect

prices
Á All information publiclyavailable; all securitiespublic
Á No taxeson returns, no transactioncosts
Á Unlimited borrowing/lending at risk-free rate
Investorsarealikeexcept for initial wealth, risk aversion
Á Investors plan for single-period horizon; they are

rational, mean-varianceoptimizers
*Use same inputs, consider identical portfolio

opportunity sets
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The Capital Asset Pricing Model

www.irmtz.org 245

ÁHypothetical Equilibrium
*  All investors choose to hold market portfolio
* Market portfolio is on efficient frontier, optimal risky

portfolio

ÁHypothetical Equilibrium
* Risk premium on market portfolio is proportional to

varianceof market portfolio andÉÎÖÅÓÔÏÒȭÓrisk aversion
* Riskpremium on individualassets
Å Proportional to risk premium on market portfolio
Å Proportional to beta coefficient of security on market

portfolio
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Efficient Frontier and Capital 
Market Line
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The Capital Asset Pricing Model

Passive Strategy is Efficient

Á Mutual fund theorem: All investors desire same 
portfolio of risky assets, can be satisfied by single 
mutual fund composed of that portfolio

Á If passive strategy is costless and efficient, why 
follow active strategy?

*If no one does security analysis, what brings 
about efficiency of market portfolio?
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The Capital Asset Pricing Model

ÁRiskPremiumof Market Portfolio

*Demand drives prices, lowers expected rate of
return/risk premiums

*When premiums fall, investors move funds into risk-
free asset

*Equilibrium risk premium of market portfolio
proportional to

*Riskof market

*Riskaversionof averageinvestor
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ÁTheSecurityMarket Line(SML)

*Represents expected return-beta relationship of
CAPM

*Graphsindividual asset risk premiums as function
of assetrisk

ÁAlpha

*Abnormal rate of return on security in excessof
that predicted by equilibrium model (CAPM)
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The SML and a Positive-Alpha Stock
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The Capital Asset Pricing Model

ÁApplicationsof CAPM

*UseSMLasbenchmarkfor fair return on riskyasset

*SMLprovidesȰÈÕÒÄÌÅÒÁÔÅȱfor internal projects
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CAPM and Index Models
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Monthly Return Statistics 01/06 -12/10

Statistic (%) T-Bills S&P 500 Google

Average rate of return 0.184 0.239 1.125

Average excess return - 0.055 0.941

Standard deviation* 0.177 5.11 10.40

Geometric average 0.180 0.107 0.600

Cumulative total 5-year return 11.65 6.60 43.17

Gain Jan 2006-Oct 2007 9.04 27.45 70.42

Gain Nov 2007-May 2009 2.29 -38.87 -40.99

Gain June 2009-Dec 2010 0.10 36.83 42.36

* The rate on T-bills is known in advance, SD does not reflect risk.
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Monthly Returns
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Monthly Cumulative Returns
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Scatter Diagram/SCL: Google vs. S&P 500, 
01/06-12/10

www.irmtz.org 258



I
R
M
T

SCL for Google (S&P 500), 01/06-12/10
Linear Regression

Regression Statistics

R 0.5914

R-square 0.3497

Adjusted R-square 0.3385

SE of regression 8.4585

Total number of observations 60

Regression equation:  Google (excess return) = 0.8751 + 1.2031 × S&P 500 (excess 

return)

ANOVA
df SS MS F p-level

Regression 1 2231.50 2231.50 31.19 0.0000
Residual 58 4149.65 71.55
Total 59 6381.15

Coefficien
ts

Standard 
Error

t-
Statistic p-value LCL UCL

Intercept 0.8751 1.0920 0.8013 0.4262 -1.7375 3.4877
S&P 500 1.2031 0.2154 5.5848 0.0000 0.6877 1.7185

t-Statistic (2%) 2.3924

LCL - Lower confidence interval (95%)

UCL - Upper confidence interval (95%)
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CAPM and Index Models

ÁEstimation results

ÅSecurity Characteristic Line (SCL)

Å0ÌÏÔ ÏÆ ÓÅÃÕÒÉÔÙȭÓ ÅØÐÅÃÔÅÄ ÅØÃÅÓÓ ÒÅÔÕÒÎ ÏÖÅÒ ÒÉÓË-
free rate as function of excess return on market

ÅRequired rate = Risk-free rate + ɼx Expected excess return 
of index
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CAPM and Index Models

*Predicting Betas

*Mean reversion

*Betasmove towards meanover time

*To predict future betas, adjust estimates from
historical data to account for regressiontowards
1.0
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CAPM and the Real World

CAPM is false based on validity of its
assumptions

*Usefulpredictor of expectedreturns

*Untestableasa theory

*Principlesstill valid

*Investorsshoulddiversify

*Systematicrisk is the risk that matters

*Well-diversified risky portfolio can be suitable for
wide rangeof investors
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Multifactor Models and CAPM

Å
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Multifactor Models and CAPM

Å

www.irmtz.org 264



I
R
M
T

Monthly Rates of Return, 01/06-12/10

Monthly Excess 
Return % * Total Return

Security Average
Standard 
Deviation

Geometric 
Average

Cumulative 
Return

T-bill 0 0 0.18 11.65

Market index ** 0.26 5.44 0.30 19.51

SMB 0.34 2.46 0.31 20.70

HML 0.01 2.97 -0.03 -2.06

Google 0.94 10.40 0.60 43.17

*Total return for SMB and HML

** Includes all NYSE, NASDAQ, and AMEX stocks.
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Regression Statistics: Alternative Specifications
Regressionstatistics for: 1.A Single index with S&P 500 as market proxy

1.B Single index with broad market index 
(NYSE+NASDAQ+AMEX)

2. FamaFrench three-factor model (Broad Market+SMB+HML)

Monthly returns January 2006 -December 2010

Single Index Specification FF 3-Factor Specification

Estimate S&P 500 Broad Market Index with Broad Market Index

Correlation coefficient 0.59 0.61 0.70

Adjusted R-Square 0.34 0.36 0.47

Residual SD = Regression SE (%) 8.46 8.33 7.61

Alpha = Intercept (%) 0.88 (1.09) 0.64 (1.08) 0.62 (0.99)

Market beta 1.20 (0.21) 1.16 (0.20) 1.51 (0.21)

SMB (size) beta - - -0.20 (0.44)

HML (book to market) beta - - -1.33 (0.37)

Standard errors in parenthesis
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Arbitrage Pricing Theory

Arbitrage

*Relativemispricingcreatesrisklessprofit

Arbitrage PricingTheory(APT)

*Risk-return relationships from no-arbitrage
considerationsin largecapitalmarkets

Well-diversifiedportfolio

*Nonsystematicrisk is negligible

*Arbitrage portfolio

*Positive return, zero-net-investment, risk-free
portfolio
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Arbitrage Pricing Theory

Calculating APT

*

Returns on well-diversified portfolio

*
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Portfolio Conversion

When alpha is negative, you would reverse the signs of each
portfolio weight to achievea portfolio A with positive alphaand
no net investment.

Steps to convert a well-diversified portfolio into an
arbitrage portfolio
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Largest Capitalization Stocks 
in S & P 500

Stock StockWeight Weight
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Regression Statistics of S&P 500 Portfolio 
on Benchmark Portfolio, 01/06-12/10

Linear Regression

Regression Statistics

R 0.9933

R-square 0.9866

Adjusted R-square 0.9864 Annualized

Regression SE 0.5968 2.067

Total number of observations 60

S&P 500 = - 0.1909 + 0.9337 × Benchmark

Coefficients

Standard 

Error t-stat p-level

Intercept -0.1909 0.0771 -2.4752 0.0163

Benchmark 0.9337 0.0143 65.3434 0.0000
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Annual Standard Deviation

Period
Real 
Rate

Inflation 
Rate

Nominal 
Rate

1/1 /06 - 12/31/10 1.46 1.46 0.61

1/1/96 -12/31/00 0.57 0.54 0.17

1/1/86 -12/31/90 0.86 0.83 0.37
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Security Characteristic Lines
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Arbitrage Pricing Theory

*Multifactor Generalization of APT and CAPM

*Factor portfolio

*Well-diversified portfolio constructed to have 
beta of 1.0 on one factor and beta of zero on any 
other factor

*Two-Factor Model for APT
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Constructing an Arbitrage Portfolio

Constructing an arbitrage portfolio with two
systemicfactors
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Problem 1

5% + 0.8(14% ï5%) = 12.2%

14% ï12.2% = 1.8%

5% + 1.5(14% ï5%) = 18.5%

17% ï18.5% = ï1.5%

a. CAPM: E(ri) = 5% + ɓ(14% -5%)

CAPM: E(ri) = rf + ɓ(E(rM)-rf)

¶E(rX) =  

¶aX = 

¶E(rY) = 

¶aY = 
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Problem 1

b. Which stock?

i. Well diversified:
Relevant Risk Measure?

Best Choice?

b. Which stock?

ii. Held alone:

Relevant Risk Measure?

Best Choice?
ɓ:  CAPM Model

Stock X with the positive alpha

s

Calculate Sharpe ratios

aX = 1.8%

aY = -1.5%
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b. (continued) Sharpe Ratios

ii. Held Alone:

Sharpe Ratio X = 

Sharpe Ratio Y = 

Sharpe Ratio Index = 

(0.14 ï0.05)/0.36 = 0.25

(0.17 ï0.05)/0.25 = 0.48
(0.14 ï0.05)/0.15 = 0.60

Better

ů

rE(r)
Ratio Sharpe f-=

Problem 1
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Problem 2

E(rP) = r f + b[E( rM) ðr f]

20% = 5% + b(15% ð5%) 

b = 15/10 = 1.5
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Problem 3

E(rP) = rf + b[E(rM) ɀrf]

E(rp) when double the beta:  

If the stock pays a constant dividend in perpetuity, then we 
know from the original data that the dividend (D) must satisfy 
the equation for a perpetuity:

Price = Dividend / E(r)

$40 = Dividend / 0.13

At the new discount rate of 19%, the stock would be worth:

$5.20 / 0.19= $27.37

13% = 7% + ɓ(8%) or ɓ= 0.75

E(rP) = 7% + 1.5(8%) or E(rP) = 19%

so the Dividend = $40 x 0.13 = $5.20
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False. b= 0 implies E(r) = rf , not zero.

Depends on what one means by óvolatility.ôIf one means the sthen this

statement is false. Investors require a risk premium for bearing systematic

(i.e., market or un-diversifiable) risk.

False. You should invest 0.75 of your portfolio in the market portfolio, which

has ɓ= 1, and the remainder in T-bills. Then:

bP = (0.75 x 1) + (0.25 x 0) = 0.75

Problem 4



I
R
M
T

www.irmtz.org 283

Problems 5 & 6

5. Not possible. Portfolio A has a higher beta than Portfolio B, but the

expected return for Portfolio A is lower.

6. Possible: Portfolio A's lower expected rate of return can be paired

with a higher standard deviation, as long as Portfolio A's beta is

lower than that of Portfolio B.

5.

6.
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Problem 7

7. Calculate Sharpe ratios for both portfolios:

Not possible. The reward-to-variability ratio for Portfolio A is

better than that of the market, which is not possible

according to the CAPM, since the CAPM predicts that the

market portfolio is the portfolio with the highest return per

unit of risk.

0.5
.12

.10.16
SharpeA =

-
=0.33

.24

.10.18
SharpeM =

-
=

ů

rE(r)
Ratio Sharpe f-=



I
R
M
T

www.irmtz.org 285

Problem 8

8. Need to calculate Sharpe ratios?

Not possible. Portfolio A clearly dominates the market

portfolio. It has a lower standard deviation with a higher

expected return.
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Problem 9

9. Given the data, the SML is:

E(r) = 10% +b(18% ï10%)

A portfolio with beta of 1.5 should have an expected return

of:

E(r) = 10% + 1.5(18% ï10%) = 22%

Not Possible: The expected return for Portfolio A is 16% so

that Portfolio A plots below the SML (i.e., has an a= ï6%),

and hence is an overpriced portfolio. This is inconsistent with

the CAPM.
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Problem 10

10. The SML is the same as in the prior problem. Here, the required

expected return for Portfolio A is:

10% + (0.9³8%) = 17.2%

Not Possible: The required return is higher than 16%. Portfolio A is

overpriced, witha= ï1.2%.

E(r) = 10% + b(18% ï10%)10.
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Problem 11

11. Sharpe A =                                        

Sharpe M =

Possible: Portfolio A's ratio of risk premium to standard

deviation is less attractive than the market's. This situation is

consistent with the CAPM. The market portfolio should

provide the highest reward-to-variability ratio.

(16% - 10%) / 22% = .27

(18% - 10%) / 24% = .33
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Problem 12

12. Since the stock's beta is equal to 1.0, its expected rate of return

should be equal to the market return, or 18%

E(r) =

0.18 =                          

0

011

P

PPD -+

100

100P9 1 -+
or  P1 = $109

)r)ɓ(E(rr
P

PPD
:mEquilibriu In fMf

0

011 -+=
-+
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a. r1 = 19%; r2 = 16%; b1 = 1.5; b2 = 1.0

We canôt tell which adviser did the better job selecting stocks because 

we canôt calculate either the alpha or the return per unit of risk.

b.  r1 = 19%; r2 = 16%; b1 = 1.5; b2 = 1.0, rf = 6%; rM = 14%

a1 =  

a2 =

The second adviser did the better job selecting stocks (bigger + alpha) 

19% ï

16% ï

19% ï18% = 1%

16% ï14% = 2%

CAPM: ri = 6% + ɓ(14%-6%)

[6% + 1.5(14% ï6%)] =

[6% + 1.0(14% ï6%)] =

Problem 13
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c. r1 = 19%; r2 = 16%;b1 = 1.5;b2 = 1.0, rf = 3%; rM = 15%

a1 =

a2 =

Here, not only does the second investment adviser appear to be a better

stock selector, but the first adviser's selections appear valueless (or

worse).

19% ï[3% + 1.5(15% ï3%)] =  

16% ï[3%+ 1.0(15% ï3%)] =  

19% ï21% = ï2%

16% ï15% = 1%

CAPM: ri = 3% + ɓ(15%-3%)

Problem 13 Contȣ
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Problem 14

a. McKay should borrow funds and invest those funds proportionally in Murrayôs

existing portfolio (i.e., buy more risky assets on margin). In addition to

increased expected return, the alternative portfolio on the capital market line

(CML) will also have increased variability (risk), which is caused by the higher

proportion of risky assets in the total portfolio.

b. McKay should substitute low beta stocks for high beta stocks in order to

reduce the overall beta of Yorkôsportfolio. Because York does not permit

borrowing or lending, McKay cannot reduce risk by selling equities and using

the proceeds to buy risk free assets (i.e., by ending part of the portfolio).
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Problem 14

Since the beta for Portfolio F is zero, the expected return for 

Portfolio F equals the risk-free rate.

For Portfolio A, the ratio of risk premium to beta is:  

The ratio for Portfolio E is:  
Create Portfolio P by buying Portfolio E and shorting F in the proportions 

to give ɓp = ɓA = 1, the same beta as A.  ɓp =SWiɓi

1 = WE(ɓE) + (1-WE)(ɓF); 

E(rp) =  
WE = 1 / (2/3) 

or1.5(9) + -0.5(4) = 1  1.5%,

11.5% - 10% = 1.5%

(10% - 4%)/1 = 6%
(9% - 4%)/(2/3) = 7.5%

WE = 1.5 and WF = (1-WE) = -.5

ap,-A

=

Buying Portfolio P and shorting A 

creates an arbitrage opportunity since 

both have ɓ= 1

i.

ii.
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The revised estimate of the expected rate of return of the stock would be

the old estimate plus the sum of the unexpected changes in the factors

times the sensitivity coefficients, as follows:

Revised estimate = 14% +  

E(IP) = 4% & E(IR) = 6%; E(rstock) = 14%

ɓIP = 1.0 & ɓIR = 0.4

Actual IP = 5%, so unexpected ȹIP = 1% 

Actual IR = 7%, so unexpected ȹIR = 1%

E(rstock) + ȹdue to unexpected ȹFactors
[(1 ³1%) + (0.4 ³1%)] = 15.4%

Problem 16



I
R
M
T

www.irmtz.org 295

Risk Management in Financial 
Institutions
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Coverage
ÁWhat is Risk ?
ÁTypes of Capital and Role of Capital in Financial Institution
ÁCapital Allocation and RAPM
ÁExpected and Unexpected Loss 
ÁMinimum Capital Requirements and Basel II Pillars
ÁUnderstanding of Value of Risk-VaR
ÁBasel II approach to Operational Risk management
ÁBasel II approach to Credit Risk management
ÁCredit Risk Mitigation-CRM, Simple and Comprehensive approach.
ÁThe Causes of Credit Risk
ÁBest Practices in Credit Risk Management
ÁCorrelation and Credit Risk Management.
ÁCredit Rating and Transition matrix.
ÁIssues and Challenges
ÁSummary
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Managing Risk 
Effectively: Three Critical Challenges

CHANGE

Management Challenges for 
the 21st Century
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ɆRisk, in traditional terms, is viewed as a ȬÎÅÇÁÔÉÖÅȭ.
7ÅÂÓÔÅÒȭÓdictionary, for instance, defines risk as
ȰÅØÐÏÓÉÎÇto dangeror ÈÁÚÁÒÄȱ.

ɆTheChinesegive a muchbetter descriptionof risk

> Thefirst is the symbol for ȰÄÁÎÇÅÒȱȟwhile

> The second is the symbol for ȰÏÐÐÏÒÔÕÎÉÔÙȱȟ
making risk a mix of dangerandopportunity .

What is Risk?
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Risk Management

www.irmtz.org 299

Riskmanagement is present in all aspectsof life; It is
about the everyday trade-off between an expected
reward an a potential danger. We, in the business
world, often associate risk with some variability in
financial outcomes. However, the notion of risk is
much larger. It is universal,in the sensethat it refers
to human behaviour in the decision making process.
Risk management is an attempt to identify, to
measure,to monitor and to manageuncertainty.
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Capital Allocation and RAPM

ÁThe role of the capital in financial institutions and the
different type of capital.

ÁThe key concepts and objective behind regulatory
capital.

ÁThe main calculations principles in the Basel II the
current BaselII Accord.

ÁThedefinition andmechanicsof economiccapital.

ÁTheuseof economiccapital asa managementtool for
risk aggregation, risk-adjusted performance
measurement and optimal decision making through
capital allocation.
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Role of Capital in Financial Institution

ÁAbsorb largeunexpectedlosses

ÁProtect depositorsandother claimholders

ÁProvide enough confidence to external investors and
rating agencieson the financial heath and viability of
the institution.
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Type of Capital

ÁEconomic Capital (EC) or Risk Capital

An estimate of the level of capital that a firm requires 
to operate its business.

ÁRegulatory Capital (RC)

The capital that a bank is required to hold by regulators 
in order to operate.

ÁBank Capital (BC)

The actual physical capital held

www.irmtz.org 302
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Economic Capital

ÁEconomic capital acts as a buffer that provides
protection againstall the credit, market, operational
andbusinessrisksfacedby an institution.

ÁECis set at a confidence level that is less than 100%
(e.g. 99.9%), since it would be too costly to operate
at the 100%level.
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Risk Measurement- Expected and 
Unexpected Loss

*The Expected Loss(EL) and Unexpected Loss
(UL) framework may be used to measure
economiccapital
*Expected Loss: the mean loss due to a

specificevent or combination of eventsover
a specifiedperiod
*Unexpected Loss: loss that is not budgeted

for (expected) and is absorbed by an
attributed amount of economiccapital Losses so remote that 

capital is not provided 
to cover them. 

500
Expected Loss,

Reserves

Economic Capital =
Difference 2,000

0

Total Loss 
incurred at x% 

confidence 
level

Determined by 
confidence level 
associated with 
targeted rating

P
ro

b
a

b
ili

ty

Cost

2,500

EL UL
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Minimum Capital Requirements

Basel II

And

Risk Management
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History 
COUNTRY YEAR NATURE RESULTS 

Mexico  1994 -95  
Exchange rate 
crisis  

Budget deficit increased 
leading to massive 

government borrowing. The 
resultant money supply 

expansion pushed up prices.  

East Asia  1997  Bank run crisis  

Capital flight. Bank run crises 

and cu rrency run crises latter 

in 1999.  

Russia  1998  
Interest rate 

crisis.  
Huge rise in budget deficit.  

Ecuador  1999  Currency crisis  
Currency depreciated by 

66.3% against the US dollar.  

Turkey  2001 -02  
Interest rate 

instability  

Overnight interbank interest 
rate  increased by 1700%. 

Domestic interest rate 
reached 60%. Domestic stock 

market crashed.  

Argentina  2001 -02  Debt crisis  Default on public debt.  
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Basel I Basel 2

Focus on a single risk measure -ÏÒÅ ÅÍÐÈÁÓÉÓ ÏÎ ÂÁÎËÓȭ ÉÎÔÅÒÎÁÌ 
methodologies, supervisory review 
and market discipline

One size fits all Flexibility, menu of approaches. 
Provides incentives for better risk 
management

Operational risk not considered Introduces approaches for Credit risk 
and Operational risk in addition to 
Market risk introduced earlier.

Broad brush structure More risk sensitivity

Comparison
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Objectives
The objective of the New BaselCapitalaccordɉȰ"ÁÓÅÌ
II) is:
1. To promote safety and soundnessin the financial

system
2. Tocontinue to enhancecompletive equality
3. To constitute a more comprehensiveapproach to

addressingrisks
4. Torendercapitaladequacymore risk-sensitive
5. To provide incentives for banks to enhance their

risk measurementcapabilities
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Minimum Capital RequrementsFor Banks 
ɉ"ÏÔ #ÉÒÃÕÌÁÒ .Ï ȣȢȢɊ

IRAF Rating Required CAR effective from

Institutional Risk 
Assessment Framework 
(IRAF)

31st Dec. 
ΤΡȣȢȢ

31st$ÅÃȢȟ ΤΡȣȢȢ ÁÎÄ 
onwards

1 & 2 8% 8%

3 9% 10%

4 10% 12%

5 12% 14%
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The new Basel Accord is comprised of óthree pillarsôé

Pillar I
Minimum Capital 

Requirements

Establishes minimum standards for  
management of capital on a more 
risk sensitive basis:

ɆCredit Risk

ɆOperational Risk

ɆMarket Risk 

Pillar II
Supervisory Review 

Process

Increases the responsibilities and 
levels of discretion for supervisory 
reviews and controls covering:

Ɇ%ÖÁÌÕÁÔÅ "ÁÎËȭÓ #ÁÐÉÔÁÌ 
Adequacy Strategies

ɆCertify Internal Models

ɆLevel of capital charge

ɆProactive monitoring of 
capital levels and ensuring 
remedial action  

Pillar III
Market Discipline

Bank will be required to increase 
their information disclosure, 
especially on the measurement of 
credit and operational risks.

Expands the content and improves 
the transparency of financial 
disclosures to the market.

Overview of Basel II Pillars
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Development of a Revised Capital Adequacy 
Framework Components of Basel II

Pillar 1 Pillar 2 Pillar 3

The three pillars of Basel II and their principles

Basel II

Supervisory 

review process
ɆHow will 

supervisory bodies 
assess, monitor and 
ensure capital 
adequacy?

Ɇ Internal process for 
assessing capital in 
relation to risk profile

ɆSupervisors to review 
ÁÎÄ ÅÖÁÌÕÁÔÅ ÂÁÎËÓȭ 
internal processes 

ɆSupervisors to 
require banks to hold 
capital in excess of 
minimum to cover 
other risks, e.g. 
strategic risk

ɆSupervisors seek to 
intervene and ensure 
compliance

Market 

disclosure
ɆWhat and how should 

banks disclose to 
external parties?

ɆEffective disclosure 
of:
- "ÁÎËÓȭ ÒÉÓË ÐÒÏÆÉÌÅÓ
- Adequacy of 

capital positions
ɆSpecific qualitative 

and quantitative 
disclosures
- Scope of 

application 
- Composition of 

capital 
- Risk exposure 

assessment 

- Capital adequacy

Minimum capital 

requirements
ɆHow is capital 

adequacy measured 
particularly for 
Advanced 
approaches?

ɆBetter align regulatory 
capital with economic 
risk

ɆEvolutionary approach 
to assessing credit risk
- Standardised 

(external factors)
- Foundation Internal 

Ratings Based (IRB)
- Advanced IRB

ɆEvolutionary approach 
to operational risk
- Basic indicator
- Standardised

- Adv. Measurement

Is
s
u

e
P

ri
n

c
ip

le

ɆContinue to promote 
safety and soundness in 
the banking system

ɆEnsure capital adequacy 
is sensitive to the level 
of risks borne by banks

ɆConstitute a more 
comprehensive 
approach to addressing 
risks

ɆContinue to enhance 
competitive equality

Objectives
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Overview of Basel II Approaches (Pillar I)

Approaches that can be
followed in determination

of Regulatory Capital
under Basel II

Total 
Regulatory 

Capital

Operational 
Risk

Capital

Credit
Risk

Capital

Market
Risk

Capital

Basic 
Indicator
Approach

Standardized 
Approach

Advanced 
Measurement 

Approach 
(AMA)

Standardized 
Approach

Internal 
Ratings Based 

(IRB)

Foundation

Advanced

Standard
Model 

Internal
Model

Score Card

Loss 
Distribution

Internal 
Modeling


