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FOREWORD

This review book is a valuable addition to the study tools of any FRM exam candidate.
It offers concise coverage of exam topics to enhance your retention of the FRM
curriculum.

We suggest that you use this book as a companion to your other, more comprehensive
study materials. It is easier to carry with you and will allow you to study these key
concepts, definitions, and techniques over and over, which is a crucial part of mastering
the material. For a majority of you, there are no shortcuts to learning the broad array of
subject matter covered by the FRM curriculum, but this book should be a very valuable
tool for learning and reviewing the material as you progress in your studies over the
weeks leading up to exam day.

Previous Part I exam pass rates have been slightly below 50%, and many FRM
candidates have commented on the high difficulty level of the exam. This is an
indication that you should not underestimate the task at hand. Our SchweserNotes,
Mock Exams, SchweserPro™ QBank, OnDemand Class, and Schweser’s Secret Sauce are
all designed to help you study as efficiently as possible, grasp and retain the material,
and apply your knowledge with confidence on the exam.

As a reminder, the 2025 FRM Part I topic area coverage and weightings assigned by
GARP are as follows:



FOUNDATIONS OF RISK MANAGEMENT

Study Sessions 1–3

STUDY SESSION 1: RISK MANAGEMENT OVERVIEW

The Building Blocks of Risk Management

Cross-reference to GARP FRM Part I Foundations of Risk Management, Chapter 1.

Risk
In an investing context, risk is the uncertainty surrounding outcomes. Investors are
generally more concerned about negative outcomes (unexpected investment losses)
than they are about positive surprises (unexpected investment gains). Additionally,
there is an observed natural trade-off between risk and return; opportunities with high
risk have the potential for high returns while those with lower risk have lower return
potential.

The concept of risk taking refers to the active acceptance of incremental risk in the
pursuit of incremental gains. In this context, risk taking can be thought of as an
opportunistic action.

Risk Management Process

The risk management process is a formal series of actions designed to determine if
the perceived reward justifies the expected risks. A related query is whether the risks
could be reduced and still provide an approximately similar reward.

The four components of the risk management process are as follows:
1. Identify risks.
2. Analyze and measure risks.
3. Evaluate the impact from risk events.
4. Manage risks.

The risk management process involves a four-way decision. The company might decide
to avoid risk directly by selling a product line, avoiding certain markets or
jurisdictions, or offshoring production. They also might decide to retain risk, depending
on the expected rewards relative to the probability and frequency of any expected
losses. Another option is to mitigate risk by reducing either the magnitude or the



frequency of exposure to a given risk factor. Finally, risk managers could transfer risk to
a third party using derivatives or structured products. They could also purchase
insurance to outsource risk to an insurance company.

One of the challenges in ensuring that risk management will be beneficial to the
economy is that risk must be sufficiently dispersed among willing and able participants
in the economy.

Another challenge of the risk management process is that it has failed to consistently
assist in preventing market disruptions or preventing financial accounting fraud (due to
corporate governance failures).

In addition, the use of derivatives as complex trading strategies could assist in
overstating the financial position (i.e., net assets on balance sheet) of many entities and
complicating the level of risk assumed by many entities.

Finally, risk management may not be effective on an overall economic basis because it
only involves risk transferring by one party and risk assumption by another party.

Measuring and Managing Risk

Value at risk (VaR) calculates an estimated loss amount given a certain probability of
occurrence. For example, a financial institution may have a one-day VaR of $2.5 million
at the 95% confidence level. This would be interpreted as having a 5% chance that
there will be a loss greater than $2.5 million on any given day. VaR is a useful measure
for liquid positions operating under normal market circumstances over a short period
of time. It is less useful and potentially dangerous when attempting to measure risk in
non-normal circumstances, in illiquid positions, and over a long period of time.

Note that VaR does not capture the extent of risk in the tails of the distribution. A way
to address this limitation is by measuring the expected shortfall (ES). ES is computed
by averaging the VaRs that surpass a specified tail probability (i.e., ES measures extreme
losses beyond the VaR threshold).

Economic capital is the amount of liquid capital necessary to cover unexpected losses.
For example, if one-day VaR is $2.5 million and the entity holds $2.5 million in liquid
reserves, then they have sufficient economic capital (i.e., they are unlikely to go
bankrupt in a one-day expected tail risk event).

Scenario analysis is a process that considers potential future risk factors and the
associated alternative outcomes.

Stress testing is a form of scenario analysis that examines a financial outcome based
on a given “stress” on the entity. With reverse stress testing, the firm evaluates its
potential losses and then analyzes how those losses are connected to its activities and
exposures.

In practice, the term enterprise risk management (ERM) refers to a general process
by which risk is managed within an organization. An ERM system is highly integrative
in that it is deployed at the enterprise level and not siloed at the department level. The
value in this top-down approach is that risk is not considered independently, but rather
in relation to its potential impact on multiple divisions of a company.



Expected and Unexpected Loss
Expected loss (EL) considers how much an entity expects to lose in the normal course
of business. These losses can be calculated through statistical analysis with relative
reliability over short time horizons. The EL of a portfolio can generally be calculated as
a function of (1) the probability of a risk occurring, (2) the dollar exposure to the risk
event, and (3) the expected severity of the loss if the risk event does occur.

In a banking context, EL could be modeled as the product of a borrower’s probability of
default (PD), the bank’s exposure at default (EAD), and the magnitude of the loss given
default (LGD).

Unexpected loss (UL) considers how much an entity could lose in excess of their
average (expected) loss scenarios. There is considerable challenge involved with
predicting unexpected losses because they are, by definition, unexpected.

Relationship Between Risk and Reward
There is a natural trade-off between risk and reward. In general, the greater the risk
taken, the greater the potential reward. However, one must consider the variability of
the potential reward. The portion of the variability that is measurable as a probability
function could be thought of as risk (EL) whereas the portion that is not measurable
could be thought of as uncertainty (UL).

One of the biggest structural concerns is the potential for conflicts of interest. Those
in the position to be most aware of the presence, probability, and potential impact of
various risk factors are sometimes the ones who try to profit from its presence. This
reality could be seen in the actions of rogue traders. It may also be seen from managers
who conceal knowledge of a risk factor to maximize short-term stock price movements
to enhance personal compensation through stock-based remuneration structures.

Types of Risk
All firms face risks. These risks can be subcategorized as market risks, credit risks,
liquidity risks, operational risks, legal and regulatory risks, business and strategic risks,
and reputation risks.

Market risk refers to the fact that market prices and rates are continually in a state of
change. The four key subtypes of market risk are interest rate risk, equity price risk,
foreign exchange (currency) risk, and commodity price risk. The key to mitigating these
risks is to understand the relationship between positions. As these relationships change,
risk management methods need to change as well.

Credit risk refers to a loss suffered by a party whereby the counterparty fails to meet
its contractual obligations. Credit risk may arise if there is an increasing risk of default
by the counterparty throughout the duration of the contract. There are four subtypes of
credit risk: (1) default risk, (2) bankruptcy risk, (3) downgrade risk, and (4)
counterparty/settlement risk.



Liquidity risk is subdivided into two parts: (1) funding liquidity risk and (2) market
liquidity risk. If liquidity risk becomes systemic, it could lead to elevated credit risk
(e.g., a potential default scenario).

Operational risk refers to potential losses flowing from inadequate (or failed) internal
processes, human error, or an external event.1 The details of operational risk could
relate to factors such as inadequate computer systems (technology risk), insufficient
internal controls, incompetent management, fraud (e.g., losses due to intentional
falsification of information), employee mistakes (e.g., losses due to incorrect data entry
or accidental deletion of a file), natural disasters, cyber security risks, or rogue traders.

Legal risk is the potential for litigation to create uncertainty for a firm. Regulatory
risk refers to uncertainty surrounding actions by a governmental entity.

Business risk refers to variability in inputs that influence either revenues (e.g.,
customer demand trends, product pricing policies, etc.) or cost structures (e.g., the cost
of production inputs, supplier negotiations, etc.). Diverse business elements such as new
product innovations, shipping delays, and production cost overruns could also be
labeled as business risks.

Strategic risk involves long-term decision-making about fundamental business
strategy. These long-term strategic initiatives may involve large capital investments in
either equipment or human capital.

Reputation risk is the danger that a firm will suffer a loss in public perception (or
consumer acceptance) due to either (1) a loss of confidence in the firm’s financial
soundness or (2) a perception of a lack of fair dealing with stakeholders. Reputation
risk is often one of the outcomes of experiencing a loss in another risk category.

Risk Factor Interactions
A significant danger in risk management occurs when independent risk factors are
correlated. For example, a granular factor that leads to default risk for a loan could
ultimately spill over into credit risk, operational risk, business risk, and reputation risk.
This is most dangerous with unexpected losses. Realizing the potential for correlation
between risks will help a risk manager measure and manage unexpected losses with
marginally more certainty. For example, a risk manager could consider historical
correlations between identified risk factors and forecast the nature of these
relationships to measure the risk planning process.

VaR and the associated economic capital measurement are both useful metrics that
provide risk managers information. A risk-adjusted return on capital (RAROC) can be
calculated for comparison purposes, but VaR should not be considered as a stand-alone
risk metric because it makes certain assumptions, can be adjusted by input parameters,
and there are different types of VaR measurements. However, VaR, economic capital,
and RAROC can be useful for helping risk managers better understand the aggregate
risk exposure of VaR should not be considered as a stand-alone risk metric because it
makes certain assumptions and can be adjusted by input parameters and there are
different types of VaR measurements. However, VaR, economic capital, and RAROC can



be useful for helping risk managers better understand the aggregate risk exposure of a
firm.

How Do Firms Manage Financial Risk?

Cross-reference to GARP FRM Part I Foundations of Risk Management, Chapter 2.

Strategies for Risk Management
At a high level, a firm can pick from four different risk management strategies. Senior
management and the board of directors are ultimately responsible for strategy
selection, but risk managers can help inform the decision-making process. The risk
management strategies are as follows:
1. Accept the risk.
2. Avoid the risk.
3. Mitigate the risk.
4. Transfer the risk.

Risk acceptance could be done to actively include a risk factor in company
performance or because the risk is being passed through to customers. Risk could also
be avoided. If risk is retained, then it may be desirable to mitigate it through deal
enhancement (i.e., more collateral on a loan or investing in new technology to offset a
known risk). Risk can also be transferred to a third party, but this introduces
counterparty risk into the equation.

Risk Appetite Relative to Risk Decision-Making
Risk appetite refers to the level (and types) of risk that a firm is willing to retain.
There are two very important subcomponents: risk willingness and risk ability. Risk
willingness relates to a firm’s desire to accept risk in pursuit of its business goals, while
risk ability can put a cap on risk willingness for various reasons. The most common
reasons for reduced risk ability are internal risk controls (to keep risk in a desired
range) and regulatory constraints.

After a firm establishes its risk appetite, it should assemble an inventory of all known
risks. This process is called risk mapping and it is the next logical step in the risk
management process. This robust approach systematically considers any risk with a
known (or potential) cash impact on the firm. Every type of risk (i.e., market risk, credit
risk, liquidity risk, operational risk, legal and regulatory risk, business and strategic
risk, and reputation risk) is considered. Risk managers should incorporate any known
interactions between risk factors in terms of correlation risk or the possibility that one
risk might cancel out the cash impact of another risk (i.e., there might be a risk netting
that occurs).

Hedging Risk Exposures
Some of the benefits of deploying a hedging strategy include reduced costs, smoother
operating performance, enhanced business planning, and the ability to lock in positive



results in the short term. Some of the disadvantages include the potential for
managerial focus to be shifted away from core operations, compliance costs, the
possibility that new risks might be introduced in an attempt to minimize other risks,
and the high level of complexity associated with many hedging strategies. Common
challenges in the risk management process include misunderstanding or mismapping
risk exposures, managing changes with risk variables in dynamic markets, and internal
communication breakdowns.

Hedging Operational and Financial Risks
Hedging operational risk covers a firm’s activities in production and sales (i.e., expenses
and revenue). These operational risks can be considered as income statement risks.
However, financial risk relates to a firm’s balance sheet (i.e., assets and liabilities). By
making the realistic assumption that there are some imperfections in the financial
markets, a firm could benefit from hedging financial risk. Hedging activities should
cover both the firm’s assets and liabilities to fully account for the risks.

Pricing risk could be thought of as a type of operational risk, requiring the hedging of
revenues and costs. Foreign currency risk refers to the risk of economic loss due to
unfavorable changes in the foreign currency exchange rate; to the extent that there is
production and sales activity in the foreign currency, pricing risk would exist
simultaneously. Interest rate risk refers to the risk inherent in a firm’s net exposure to
unfavorable interest rate fluctuations.

Impact of Risk Management Tools
A firm needs to decide if its hedging strategy is a one-off event or if it is part of broader
risk management need. This decision is sometimes referred to as rightsizing a risk
management program. The financial markets are very dynamic, and a broadly-applied
risk management strategy requires investment in complex systems and hiring
experienced traders. There are several risk limits that need to be understood and
potentially controlled depending on the results of the risk mapping process (e.g., stop-
loss limit, notional limit).

Derivatives instruments could be used to physically manage risk, including forward
contracts, futures contracts, swap contracts, call option contracts, put option contracts,
exotic option contracts, and swaption contracts.

Financial instruments used to hedge risks and can be classified as exchange traded or
over the counter (OTC). Exchange-traded instruments cover only certain underlying
assets and are quite standardized (e.g., maturities and strike prices) in order to promote
liquidity in the marketplace. OTC instruments are privately traded between a bank
and a firm and thus can be customized to suit the firm’s risk management needs. In
exchange for the customization, OTC instruments are less liquid and more difficult to
price than exchange-traded instruments. In addition, there is credit risk by either of the
counterparties (e.g., default risk) that would generally not exist with exchange-traded
instruments.

The Governance of Risk Management



Cross-reference to GARP FRM Part I Foundations of Risk Management, Chapter 3.

Governance After the Global Financial Crisis
The financial crisis of 2007–2009 has been linked to several risk management failures.

The following is a list of some of the key lessons learned from risk management failures
during the financial crisis, with respect to the banking industry:

The needs of all of the firms’ stakeholders must be considered.
The board needs to have competent and independent directors.
The board needs to take a highly proactive role in the firm’s risk management
process.
The firm’s risk appetite needs to be clearly articulated by the board.
Compensation should be structured to better align management behavior with long-
term stakeholder priorities as determined by the board.

Basel III and the Dodd-Frank Act were also issued in response to the financial crisis of
2007–2009. Their goals are to focus banks on capital adequacy measures and to prevent
commercial banks from engaging in proprietary trading (among other things).

Governance of Risk Management Best Practices
Best practices in corporate governance include factors like board member
independence, competency standards for board members, consideration of all
stakeholders, and structuring managerial compensation packages to flow out of risk
management goals. There should also be separation between the CEO and the
chairperson of the board so that there is true accountability (i.e., there needs to be two
different individuals, not one). One of the duties of the board is to supervise the risk
management process. Best practices for risk management include adequately mapping
risks and specifying an enterprise-level risk appetite, which needs to be communicated
throughout the organization.

Risk Governance
The board of directors has ultimate responsibility for enterprise-level risk
management. If the board does not have sufficient expertise to adequately understand,
map, and manage the firm’s risk exposures, then they need to recruit a risk advisory
director (an independent expert in industry-specific risk factors) to the board and to
the risk management committee. The risk management committee will make all risk
appetite decisions and then bring these discussions back to the full board for their
awareness. The compensation committee is charged with aligning managerial
compensation with long-term stakeholder needs.

Risk Appetite vs. Business Strategy

A firm’s risk appetite reflects its tolerance (especially willingness) to accept risk. The
subsequent implementation of the risk appetite into defining the firm’s risk limits sets
some bounds to its business strategy and to its ability to exploit business opportunities.



The board needs to develop/approve the firm’s risk appetite as well as assist
management in developing the firm’s overall strategic plan.

Interdependence of Functional Units
The various functional units within a firm are dependent on each other when it comes
to risk management and reporting. Senior management, business units, finance and
operation functions, and risk management all work together to conduct the firm’s risk
management process. Frontline managers are vital in this process and the CRO
communicates progress to senior management and the risk committee on a very
regular basis.

Audit Committee
The audit committee is a subcommittee of the full board. Members traditionally
monitor compliance with accounting standards, but they also have a role to play in
supervision of risk management policies. They need to verify that policies are being
followed and offer opinions on the variables used in testing exposures, as well as the
functional value of the current risk management systems. These opinions are informed
by internal auditors and are collected and transferred to the full board for further
consideration.

Credit Risk Transfer Mechanisms

Cross-reference to GARP FRM Part I Foundations of Risk Management, Chapter 4.

Types of Credit Derivatives
Credit risk, the risk of a borrower defaulting, is the core risk exposure held by a bank.
Three derivative products helped to transfer credit risk leading up to financial crisis of
2007–2009: credit default swaps (CDSs), collateralized debt obligations (CDOs), and
collateralized loan obligations (CLOs).

Credit default swaps (CDSs) are financial derivatives that pay off when the issuer of a
reference instrument (e.g., a corporate bond or a securitized fixed-income instrument)
defaults. This is a very direct way to measure and transfer credit risk. These derivatives
function like an insurance contract in which a buyer makes regular (quarterly)
premium payments, and in return, they receive a payment in the event of a default.

A collateralized debt obligation (CDO) is a structured product that banks can use to
unburden themselves of credit risk. These financial assets are repacked loans which are
then sold to investors on the secondary markets. A CDO could include some
combination of asset-backed securities (ABSs) which could include mortgages
(commercial or residential), auto loans, credit card debt, or some other loan product.
Typically, the loans included in a CDO are heavily biased toward mortgage debt through
a securitized basket of mortgages called a mortgage-backed security (MBS). When a
CDO consists only of mortgage loans, it is technically known as a collateralized
mortgage obligation (CMO).



A collateralized loan obligation (CLO) is a structured product that is extremely
similar to a CDO. Like a CDO, they are a bundle of repackaged loans that are organized
into tranches. However, a CLO’s constituent loans are predominantly bank loans, which
have typically been exposed to a rigorous underwriting process. CLOs did not
experience the same level of defaults that plagued the CDO market (largely due to
heavy exposure to mortgages in the CDO space). For this reason, CLOs continued to
attract investor interest in the wake of the financial crisis of 2007–2009, while CDOs
lost interest quickly.

Reducing Credit Risk Exposure
Beyond the direct use of credit derivatives, banks have several different traditional
approaches that can be used to transfer credit risk. These mechanisms include
purchasing third-party insurance, exposure netting, marking-to-market, requiring
collateral, adding termination clauses, and possibly loan reassignment. Another option
is to syndicate a loan. In this approach, a lead bank will retain some of the loan and find
other banks to hold the remainder of the desired loan amount. These approaches may
involve credit derivatives as a part of the risk mitigation strategy.

Credit Derivatives in the Global Financial Crisis
The existence of credit derivatives did not cause the financial crisis of 2007–2009, but
the misuse of these products certainly did. Investors used CDS contracts for speculation
rather than risk mitigation. Collateralized debt obligations also held a very complex
mixture of mortgages that included both subprime loans and adjustable-rate loans as
well.

There was a perfect storm when the Federal Reserve began raising rates, adjustable-rate
loans attained their reset date and produced unaffordable payments, and the housing
market declined, causing home prices to drop. This confluence of factors led to massive
defaults that rippled through the MBS and CDO markets. Banks then became reluctant
to lend to each other while some were going bankrupt. As typically happens after a
crisis, new regulation was created. Dodd-Frank was formed to better regulate the credit
derivatives space and to keep bank trading in check. The SEC also added Section 15G to
further protect investors.

Securitization and Special Purpose Vehicles
Securitization is the general process of repackaging loans into a bundled new product
that can be sold to investors on the secondary markets. This process involves four key
steps:

Step 1: Create a special purpose vehicle (SPV), which is an off-balance sheet legal
entity that functions as a semi-hidden subsidiary of the issuing parent company.
An SPV will hold financial assets in such a way that is opaque for investors to
analyze.

Step 2: The SPV will use borrowed funds to purchase loan assets from one bank or
possibly several banks to create structured products (e.g., CMO, CDO, or CLO).



Step 3: The SPV’s constituent loans will be arranged by either seniority or credit rating
and structured into tranches to form risk layers within the SPV.

Step 4: The various tranches are then sold to investors on the secondary markets.
When sourcing loans, banks can choose between two high-level business models. The
traditional model is referred to as the buy-and-hold strategy. In this approach, banks
will source a loan and then retain it on their books. They enjoy periodic interest
payments to compensate for holding credit risk. The innovation enabled by
securitization is the originate-to-distribute (OTD) model. The OTD model involves
banks sourcing loans with the explicit intention to securitize them and sell the
structured products to investors. With this model, banks do not retain credit risk and
they are paid a fee for sourcing the loans that feed into the securitized products rather
than receiving interest payments, which belong to the investors in the structured
products. The incentive in the OTD model is to generate high loan volume, not high-
quality loans, which is the incentive in the buy-and-hold model.

STUDY SESSION 2: PRICING MODELS AND ENTERPRISE RISK
MANAGEMENT

Modern Portfolio Theory (MPT) and The Capital Asset Pricing
Model (CAPM)

Cross-reference to GARP FRM Part I Foundations of Risk Management, Chapter 5.

Modern Portfolio Theory
One of the most notable market risk researchers was Harry Markowitz. He laid the
foundation for modern portfolio theory in the early 1950s. Markowitz’s portfolio
theory makes the following assumptions:

Returns are normally distributed. This means that, when evaluating utility, investors
only consider the mean and the variance of return distributions.
Investors are rational and risk-averse. Markowitz defines a rational investor as
someone who seeks to maximize utility from investments.
Capital markets are perfect. This implies that investors do not pay taxes or
commissions.

Rational investors maximize portfolio return per unit of risk. Plotting all those
maximum returns for various risk levels produces the efficient frontier, which is
represented by the blue curve passing through C-D-E-F-G, shown in Figure 1.1.



Figure 1.1: Efficient Frontier

In general, any portfolio below the efficient frontier is, by definition, inefficient,
whereas any portfolio above the efficient frontier is unattainable. In the absence of a
risk-free asset, the only efficient portfolios are the portfolios on the efficient frontier.
Investors choose their position on the efficient frontier depending on their relative risk
aversion.

Capital Market Line
In the presence of riskless lending and borrowing, the efficient frontier transforms from
a curve to a line tangent to the previous curve. Investors will choose to invest in some
combination of their tangency portfolio and the risk-free asset. Assuming investors
have identical expectations regarding expected returns, standard deviations, and
correlations of all assets, there will be only one tangency line, which is referred to as
the capital market line (CML).

The equation of the CML is:

Capital Asset Pricing Model
The capital asset pricing model (CAPM) was developed by William Sharpe and John
Lintner in the 1960s. It builds on the ideas of modern portfolio theory and the CML in
that investors are assumed to hold some combination of the risk-free asset and the
market portfolio. Its key assumptions are:

Information is freely available.
Frictionless markets.
Fractional investments are possible.
Perfect competition.
Investors make their decisions solely based on expected returns and variances.
Market participants can borrow and lend unlimited amounts at the risk-free rate.



Homogenous expectations.

Estimating and Interpreting Systematic Risk
The expected returns of risky assets in the market portfolio are assumed to only depend
on their relative contributions to the market risk of the portfolio. The systematic risk
of each asset represents the sensitivity of asset returns to the market return and is
referred to as the asset’s beta. Beta is computed as follows:

Deriving and Applying the CAPM
A straightforward CAPM derivation recognizes that expected return

only depends on beta (company-specific risk can be diversified away) and
is a linear function of beta.

The CAPM equation is:

This implies that the expected return of an investment depends on the risk-free rate RF,
the MRP, [RM − RF], and the systematic risk of the investment, β. The expected return,
E(Ri), can be viewed as the minimum required return, or the hurdle rate, that investors
demand from an investment, given its level of systematic risk. Estimating hurdle rates
accurately is very important. If investors use an inflated hurdle rate, they may
incorrectly forgo valuable investment opportunities. If, on the other hand, the rate used
is too low, investors may purchase overvalued assets. The graphical depiction of the
above equation is known as the security market line (SML).

EXAMPLE: Expected return on a stock

Assume you are assigned the task of evaluating the stock of Sky-Air, Inc. To
evaluate the stock, you calculate its required return using the CAPM. The
following information is available:

Using CAPM, calculate and interpret the expected return for Sky-Air.



Answer:

The expected return for Sky-Air is:

E(RSA) = 0.04 + 1.5(0.05) = 0.115 = 11.5%

Measures of Performance
The Sharpe measure is equal to the risk premium divided by the standard deviation,
or total risk:

The Treynor measure is equal to the risk premium divided by beta, or systematic risk:

The Jensen measure (or Jensen’s alpha or just alpha) is the asset’s excess return over
the return predicted by the CAPM:

In all three cases, for a given portfolio, the higher, the better. The two that are most
similar are the Treynor and Sharpe measures. They both normalize the risk premium by
dividing by a measure of risk. Investors can apply the Sharpe measure to all portfolios
because it uses total risk, and it is more widely used than the other two measures. The
Treynor measure is more appropriate for comparing well-diversified portfolios.
Jensen’s alpha is the most appropriate for comparing portfolios that have the same beta.

Tracking error is the term used to describe the standard deviation of the difference
between the portfolio return and the benchmark return. This source of variability is
another source of risk to use in assessing the manager’s success.

The information ratio (IR) divides the portfolio expected return in excess of the
benchmark expected return by the tracking error:

The Sortino ratio is reminiscent of the Sharpe measure except for two changes. First,
we replace the risk-free rate with a minimum acceptable return, denoted RMIN. This
return could be determined by the needs of the investor or it can sometimes be set
equal to the risk-free rate. Second, we replace standard deviation with downside
deviation:



The Arbitrage Pricing Theory and Multifactor Models of Risk
and Return

Cross-reference to GARP FRM Part I Foundations of Risk Management, Chapter 6.

Arbitrage Pricing Theory
The capital asset pricing model (CAPM) measures the expected return of a financial
asset with respect to the broad market only. Arbitrage pricing theory (APT) is a type of
multifactor model that expands upon the CAPM to consider any number of
macroeconomic factors that may add additional explanatory power to the expected
returns of a financial asset. There is not a set series of macroeconomic factors to
consider, which presents analysts with a great deal of flexibility. APT also has simplified
assumptions relative to the CAPM.

According to arbitrage pricing theory, the expected return for security i can be modeled
as shown here. The idea is to model systematic risk on a more granular level using a
series of risk factors.

Multifactor Model Inputs
The first input is the expected return for the stock in question. This type of multifactor
model will then offer a series of adjustments that attempt to capture known variables
that would influence the returns of a stock (or portfolio). A beta (factor sensitivity) is
needed for each variable included in the model, and a value is needed for each factor as
well. The error term (ei) represents firm-specific return that is otherwise unexplained
by the model.
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