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1. INTRODUCTION AND CATEGORIZATIONS OF BEHAVIORAL
BIASES 

Traditional economic and financial theories typically 
assume that: 

i. Individuals are rational
ii. Markets are efficient

Behavioral finance challenges these assumptions. Two 
classifications of behavioral finance are: 

1) Behavioral Finance Micro (BFMI) – distinguishes
individual investors from rational decision makers
and examines how individuals make financial
decisions.

2) Behavioral Finance Macro (BFMA) – distinguish
markets from efficient markets and examines market
anomalies.

1.1 Categorization of Behavioral Biases 

Behavioral finance identifies two primary reasons behind 
irrational decision making of investors.  

1) Cognitive errors: Cognitive errors are mental errors
including basic statistical, information-processing, or
memory errors that may result from the use of
simplified information processing strategies or from
reasoning based on faulty thinking. These biases are
related to the inability to do complicated
mathematical & statistical calculations i.e. updating
probabilities.

2) Emotional biases: Emotional biases are mental errors
that may result from impulse or intuition and/or
reasoning based on feelings, perceptions, or beliefs.
These biases are usually related to human behavior to
avoid pain and produce pleasure.

1.2 Differences between Cognitive Errors and
Emotional Biases  

• If identified, cognitive errors can be relatively
easily corrected and moderated with better
information, education and advice.

• Moderating a bias refers to recognizing the bias
and taking steps to reduce or even eliminate it
within the individual.

• Emotional biases are less easily corrected than
cognitive errors. These biases can only be
“adapted to”.

• Adapting a bias refers to recognizing the bias and
accepting it by adjusting decisions for it.

NOTE:  
Some biases have aspects of both cognitive errors and 
emotional biases.   

Behavioral Biases 

Types of Biases 

1. Cognitive Errors

2. Emotional Biases

Belief Perseverance Biases Information Processing Biases 

i. Conservatism
ii. Confirmation
iii. Representativeness
iv. Illusion of Control
v. Hindsight

i. Anchoring & Adjustment
ii. Mental Accounting
iii. Framing
iv. Availability

i. Loss aversion
ii. Overconfidence
iii. Self-Control
iv. Status Quo
v. Endowment
vi. Regret-Aversion
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2. COGNITIVE ERRORS: BELIEF PERSEVERANCE CONSERVATISM
BIAS AND CONFIRMATION BIAS 

Categories of Cognitive Errors: 

Cognitive errors can be classified into two categories: 

2.1 Belief Perseverance Biases 

Belief perseverance is the tendency to cling to one's 
initial belief even after receiving new information that 
contradicts or disconfirms the basis of that belief. 

• Belief perseverance bias is closely related to
Cognitive Dissonance which is the inconsistent
mental state that occurs when new information
conflicts with previously held beliefs or cognition.
To deal with it, people tend to
o Focus only on information that supports a

particular belief, known as selective exposure.
o Ignore, reject, or minimize any information that

conflicts with a particular belief, known as
selective perception.

o Remember and focus only on information that
confirms a particular belief, known as selective
retention.

Types of Belief perseverance biases: 

2.1.1) Conservatism Bias 

It is a tendency of people to maintain their prior beliefs or 
forecasts by improperly incorporating new information.  

• Conservatism bias implies investor under-reaction
to new information and failure to modify beliefs
and actions based on new information.

• In other words, financial market participants
(FMPs) tend to overweight the base rates and
underweight the new information to avoid the
difficulties associated with analyzing new
information.

• Cognitive Costs: It refers to the difficulty
associated with processing the new information
and updating the beliefs.
o The higher the cognitive costs (e.g. in case of

abstract and statistical information), the higher
the probability that new information is
underweighted (or base rate is overweighted).

o The lower the cognitive costs, the higher the
probability that new information is overweighted
(or base rate is underweighted).

Consequences of Conservatism Bias: 

• Conservatism bias influences FMPs to maintain a
view or a forecast to avoid the difficulties
associated with analyzing new information.

• Conservatism bias makes FMPs slow to react to
new information to avoid the difficulties

associated with analyzing new information. For 
example, FMPs may hold winners or losers too 
long. 

Detection of and Guidelines for Overcoming 
Conservatism Bias: To correct or reduce the impact of 
Conservatism bias, FMPs should: 

• Adequately analyze the impact of new
information and then respond appropriately i.e.
should assign proper weight to new information.

• Seek advice from professionals when they lack the
ability to interpret or understand the new
information.

2.1.2) Confirmation Bias 

It is a tendency of people to selectively seek and 
focus only on information that confirms their beliefs or 
hypotheses while they ignore, reject or discount 
information that contradicts their beliefs. This bias also 
involves interpreting information in a biased way. It is 
also referred to as “selection bias”.  

• Confirmation bias implies assigning greater weight
to information that supports one’s beliefs.

Consequences of Confirmation Bias: 

• Confirmation bias makes FMPs to focus only on
confirmatory (or positive) information about
existing investment while ignore/reject any
contradictory (or negative) information about an
existing investment.
o As a result, FMPs tend to overweight those

investments in their portfolios about which they
are optimistic, leading to under-diversified
portfolios and excessive exposure to risk.

• Confirmation bias makes FMPs to develop biased
screening criteria and prefer only those
investments that meet those criteria.

Detection of and Guidelines for Overcoming 
Confirmation Bias: To correct or reduce the impact of 
confirmation bias, FMPs should: 

• Try to collect complete information i.e. both
positive and negative.

• Actively look for contradictory information.
• Use more than one method of analysis.
• Perform additional research.
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3. COGNITIVE ERRORS: BELIEF PERSEVERANCE BIASES –
CONSERVATISM AND REPRESENTATIVENESS  

Representativeness 
In representativeness, people tend to make decisions 
based on stereotypes i.e. people stereotype the recent 
past performance about investments as “strong” or 
“weak”. In this bias,  

• People seek to look for similar patterns in new
information (i.e. assess probabilities of outcomes
on the basis of their similarity to the current state).

• People treat characterizations from a small
sample as “representative” of all members of a
population.

Representativeness bias implies investor over-reaction to 
recent/new information and negligence of base rates. 
E.g. an individual may conclude too quickly that a
yellow object found on the street is gold.

FMPs suffering from representativeness bias tend to buy 
stocks that represent desirable qualities e.g. a good 
company is viewed as a good investment. 

Types of Representativeness Bias: 

3.1 Base-Rate Neglect 

It is a bias in which people tend to underweight the base 
rates and overweight the new information. E.g. an 
investor views stock of a “growth” company as a 
“growth stock”.  

3.2 Sample-Size Neglect 

It is a bias in which people incorrectly consider small 
sample sizes as representative of the whole population. 
In this bias, FMPs tend to overweight the information in 
the small sample. For example,  

• FMPs may consider the past returns to be
representative of expected future returns i.e.
stocks with strong (poor) performance during the
past 3-5 years may be considered winners (losers).

Consequences of Representativeness Bias: When FMPs 
suffer from representativeness bias, they tend to: 

• Overweight (overreact to) new information and
small samples.

• Consider the recent past returns to be
representative of expected future returns.

• Hire investment managers based on its
recent/short-term strong performance results
without considering the sustainability of such
returns.
o This attitude may result in high investment

manager turnover, excessive trading and long-
term underperformance of portfolio.

• Update beliefs using simple personal classification
to avoid difficulty associated with dealing with
complex information.

Detection of and Guidelines for Overcoming 
Representativeness Bias: To correct or reduce the 
impact of representativeness bias, FMPs should: 

• Develop and follow an appropriate asset
allocation strategy to achieve better long-term
portfolio returns.

• Invest in a diversified portfolio to meet financial
goals rather than chasing returns.

• Use a “Periodic table of investment returns” in
which the asset classes’ returns are ranked over
time. This table facilitates investors to analyze
historical patterns of the relative returns of the
asset classes to better evaluate the recent
performance of an individual.

4. COGNITIVE ERRORS: BELIEF PERSEVERANCE BIASES - ILLUSION
OF CONTROL AND HINDSIGHT BIAS 

4.1 Illusion of control 

It is a tendency of people to incorrectly believe that 
they have the ability to exert influence over 
uncontrollable events (e.g. outcomes of their 
investments) and thereby overestimating their ability to 
succeed in uncertain or unpredictable environmental 
situations.  

• This bias tends to increase with choices, familiarity
with the task, competition and active involvement
in the investment.

Consequences of Illusion of Control Bias: FMPs suffering 
from illusion of control bias tend to: 

• Have higher expectancy of personal success and
higher certainty or confidence about their ability

Practice: Example 2, 
Volume 1, Reading 1. 
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to predict.  This leads to excessive trading and 
long-term underperformance of portfolio. 

• Prefer to invest in companies over which they
perceive to have some control (e.g. employer’s
company stock), leading to under-diversified
portfolios.

Detection of and Guidelines for Overcoming Illusion of 
Control Bias: To correct or reduce the impact of illusion 
of control bias, FMPs should: 

• Realize that it is difficult to have complete control
over the outcomes of the investments and the
success of investment depends on various
uncertain factors.

• Attempt to look for contradictory viewpoints.
• Maintain records of their transactions and should

clearly document rationale underlying each 
trade.  

• Maintain a long-term perspective rather than
chasing returns.

4.2 Hindsight 

It is a tendency of people to overestimate “ex-post” the 
predictability of events or outcomes that have actually 
happened. In hindsight bias, people tend to believe that 
their forecasts / predictions about future events (e.g. 
investment outcomes) were more accurate than they 
actually were and they perceive events that have 
already happened as inevitable and predictable. This is 
simply because in retrospect, things often appear to be 
much more predictable than at the time of our forecast. 

Consequences of Hindsight Bias: 

• This bias causes FMPs to overestimate their ability
to forecast and predict uncertain outcomes. This
overconfidence about the accuracy of their
forecasts:
o Makes FMPs to underestimate the risk of large

errors, leading to excessive exposure to risk.
o Hinder their ability to learn from their past

forecasting errors and to improve their
forecasting skills through experience.

• This bias causes FMPs to inadequately evaluate
money managers or security performance against
what has happened as opposed to expectations.

Detection of and Guidelines for Overcoming Hindsight 
Bias: To correct or reduce the impact of hindsight bias, 
FMPs should: 

• Recognize and own up their investment mistakes.
• Maintain records of their investment decisions

(both good and bad) and should carefully
examine them to avoid repeating past investment
mistakes.

• Always remember that markets are sensitive to
business cycles; this implies that investors should
manage their expectations and should evaluate
the performance of investment managers relative
to appropriate benchmarks and peer groups.

5. COGNITIVE ERRORS: INFORMATION PROCESSING BIASES

Processing Errors Biases result from processing 
information for the purpose of financial decision-making 
in an illogical and irrational way. 

Types of Processing Errors Biases: Following are four types 
of Processing Errors Biases.  

5.1 Anchoring and Adjustment Bias 

It is a tendency of people to develop estimates for 
different categories based on a particular and often 
irrelevant value, known as “anchor” (either quantitative 
or qualitative in nature) and then adjusting their final 
decisions up or down based on that “anchor” value.  

• For example, a target price, the purchase price of
a stock, prior beliefs on economic states of
countries or on companies etc.

• Anchoring bias implies investor under-reaction to
new information and assigning greater weight to
the anchor.

Consequences of Anchoring and Adjustment Bias: 
Anchoring bias may cause FMPs to continue to focus on 

(i.e. remain anchored to) their original estimates (anchor 
values) rather than new pieces of information.  

Detection of and Guidelines for Overcoming Anchoring 
and Adjustment Bias: To correct or reduce the impact of 
anchoring bias, FMPs should: 

• Objectively examine new pieces of information.
• NOT base their investment decisions upon past

prices (i.e. purchase prices or target prices),
market levels, and economic states of countries
and companies.

5.2 Mental Accounting Bias 

It is a tendency of people to divide one sum of money 
into different mental accounts based on some arbitrary 
categories e.g., source of money (e.g., salary, bonus, 
inheritance) or the planned use of the money (e.g. 
leisure, necessities). 
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• People suffering from mental accounting bias
tend to treat a sum of money as “non-fungible” or
“non-interchangeable”.

• Instead of making investment decisions in
risk/return context (as suggested by traditional
finance theory), mental accounting bias causes
FMPs to follow a goals-based theory in which
portfolio is divided into distinct layers addressing
different investment goals. E.g.
o Bottom layers are designed for downside

protection i.e. to preserve wealth. This layer may 
be comprised of low-risk investments (i.e. cash 
and money market funds). 

o Middle layers are designed for generating some
income. This layer may be comprised of bonds
and stocks.

o Top layers are designed for upside potential i.e.
to increase wealth. This layer may be comprised
of risky investments (i.e. emerging market stocks
and IPOs).

Consequences of Mental Accounting Bias: This bias 
causes FMPs to  

• Ignore the correlations among various assets by
placing them into imaginary distinct layers
addressing particular investment goals.

• Fail to avail diversification opportunities to reduce
risk by combining assets with low correlations.

• Invest in an inefficient manner due to offsetting
positions in the various layers, resulting in
suboptimal portfolio and poor performance.

• Irrationally treat returns derived from income
differently from the returns derived from capital
appreciation.

Detection of and Guidelines for Overcoming Mental 
Accounting Bias: To correct or reduce the impact of 
mental accounting bias: 

• FMPs should develop a portfolio strategy by
considering all the assets and their correlations.

• Rather than treating income return differently from
capital return, FMPs should focus on total return. 

• FMPs should allocate sufficient assets to lower 
income investments to facilitate principal to grow 
and to preserve its inflation-adjusted value.  

5.3 Framing Bias 

Framing bias refers to the tendency of people to 
respond differently based on how questions are asked 
(framed). 

Narrow framing: It is a sub category of framing bias. It 
refers to a tendency of people to focus only on a narrow 
frame of reference when making decisions i.e. analyzing 
a situation in isolation while neglecting the larger 
context.  

• This bias causes people to make their decisions
based on items grouped into narrowly defined
categories considering only few specific points.

Consequences of Framing Bias: 

• Framing bias affects investors’ attitude toward risk
e.g. when an outcome is framed in terms of gains,
investors tend to exhibit risk-averse attitude and
when an outcome is framed in terms of losses,
investors tend to exhibit risk-seeking attitude (or
loss aversion).
o As a result, FMPs may misidentify their risk

tolerance, leading to suboptimal portfolios.
• Framing bias may cause FMPs to select

suboptimal investments depending on frame of
reference of information about particular
investments.

• Framing bias may cause FMPs to pay attention to
short-term price movements, which may lead to
excessive trading.

Detection of and Guidelines for Overcoming Framing 
Bias: To correct or reduce the impact of framing bias: 

• FMPs should try to eliminate any reference to
gains and losses already incurred; instead, they
should focus on the future prospects of an
investment.

• Investors should try to be as neutral and open-
minded as possible when interpreting investment-
related situations.

• Investors should focus on expected returns and
risk, rather than on gains and losses.

5.4 Availability Bias 

It is a tendency of people to overestimate the 
probability of an outcome based on the ease with 
which the outcome comes to mind. In other words, 
individuals tend to place too much weight on evidence 
that is in front of them, readily available or easily recalled 
and underemphasize information that is harder to obtain 
or less easily recalled. 

• For example, due to lack of data available on
alternative asset classes, investors sometimes base
their decisions on only readily available data
instead of completing the appropriate due
diligence process.

Sources of availability bias: 
a) Retrievability: It is a tendency of people to incorrectly

choose the answer or idea that is easily recalled or
easily retrieved.

Practice: Example 3, 
Volume 1, Reading 1. 
66 
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b) Categorization: It is a tendency of people to
categorize new information by using familiar
classifications and search sets based on their prior
experiences. This may result in biased estimates of
probability of an outcome.

c) Narrow range of experience: It is a tendency of
people to pay attention to a very narrow frame of
reference when making a decision due to their
narrow range of experience.

d) Resonance: It is a tendency of people to
overestimate the probability of an outcome that
resonate (match) with their way of thinking.

Consequences of Availability Bias: 

• Due to retrievability, FMPs tend to select an
investment, investment advisor, or mutual fund
based on advertising rather than on a thorough
analysis considering investment objectives and
risk/return profile.

• Due to categorization, FMPs may focus on a
limited set of investments.

• Due to narrow range of experience, FMPs tend to
pay attention to few specific points and
characteristics and as a result may fail to diversify.

• Due to resonance, FMPs overinvest in certain
companies that resonate with their way of
thinking without performing a thorough risk/return
analysis, leading to an inappropriate asset
allocation.

• The availability bias causes FMPs to overreact to
market conditions (either positive or negative).

• The availability bias causes FMPs to
overemphasize the most recent financial events.

Detection of and Guidelines for Overcoming Availability 
Bias: To correct or reduce the impact of availability bias: 

• FMPs should develop and follow an appropriate
investment policy strategy.

• FMPs should construct an appropriate asset
allocation strategy based on return objectives, risk
tolerances, and constraints.

• FMPs should make investment decisions based on
a thorough analysis and research.

• FMPs should focus on long-term performance
rather than chasing short-term results.

5.5 Cognitive Errors: Conclusion 

• Cognitive errors result from statistical, information
processing or memory errors.

• Individuals may avoid cognitive errors by
remaining alert to the likelihood of their
occurrence.

6. EMOTIONAL BIASES: LOSS AVERSION

Following are the six types of emotional biases: 

6.1 Loss-aversion bias 

It refers to the tendency of an individual to hold on to 
(do not sell) losing stocks too long in the expectation of 
return to break even or better while selling (not holding) 
winning stocks too early in the fear that profit will 
evaporate unless they sell. It is also known as “disposition 
effect”. 

• Under loss aversion bias, the displeasure
associated with the loss is greater than the
pleasure associated with the same (absolute)
amount of gains. As a result,
o Individuals tend to be risk-seeking in the domain

of losses as they consider risky alternatives as a
source of opportunity.

o Individuals tend to be risk-averse in the domain
of gains as they consider risky alternatives as a
threat.

Sub-categories of Loss Aversion Bias: These include 
House money effect:  

It refers to the tendency of people to accept too much 
risk (become less risk-averse) in dealing with someone 
else’s money. Investors may exhibit this bias in dealing 

with their investment profits i.e. they treat their 
investment profit as if it belongs to someone else and 
thereby take higher risk when investing it.  

Myopic Loss Aversion:  Myopic loss aversion is the 
combination of a greater sensitivity to losses than to 
gains and a tendency of people to evaluate outcomes 
more frequently even if they have long-term investment 
goals. This bias causes FMPs to: 

• Focus on short-term results (i.e. gains and losses).
As a result, demand a higher than theoretically
justified equity risk premium.

• Fail to plan for the relevant time horizon.
• Fail to pay attention to long-term performance.
• Become highly sensitive to short-term volatility that

makes them not to invest in assets that may have
experienced volatility in recent times.

• In addition, myopic loss-averse investor’s risk-
aversion increases over time.

Consequences of Loss Aversion: As a result of holding 
losing investments longer while selling winning 
investments too quickly than justified by fundamental 
analysis,  

• Loss-averse investors may hold a riskier portfolio
with limited upside potential.
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• Loss-averse investors trade excessively which may
result in poor investment returns due to higher
transaction costs.

Detection of and Guidelines for Overcoming Loss 
Aversion: To correct or reduce the impact of loss-
aversion bias: 

• FMPs should develop and follow a disciplined
investment policy strategy.

• FMPs should make investment decisions based on
a detailed fundamental analysis.

• FMPs should rationally evaluate the probabilities of
future losses and gains.

7. EMOTIONAL BIASES: OVERCONFIDENCE & SELF CONTROL

7.1 Overconfidence bias 

It is a tendency of people to overestimate their 
knowledge levels and their ability to process and access 
information. In this bias, people tend to believe that they 
have superior knowledge, and they make precise and 
accurate forecasts than it really is.  

• Overconfidence bias may cause investors to
under react to new information.

• Overconfidence bias has aspects of both
cognitive and emotional biases, but the
emotional aspect dominates.

Types of Overconfidence Bias: 
Illusion of Knowledge Bias: It is a bias in which people 
tend to misperceive an increase in the amount of 
information available as having greater knowledge and 
misjudge their ability and skill to interpret that 
information. It has two categories: 

a) Prediction overconfidence: This bias refers to the
tendency of people to estimate narrow confidence
intervals (i.e. narrow range of expected payoffs and
underestimated standard-deviation) for their
investment predictions. As a result, portfolio risk is
underestimated, and investors may hold poorly
diversified portfolios.

b) Certainty overconfidence: It is a bias in which people
tend to assign over-stated (high) probabilities of
success to their outcomes. As a result, portfolio risk is
underestimated, and investors may hold poorly
diversified portfolios.

Self-attribution Bias: It is a bias in which people tend to 
attribute successful outcomes to their own skills while 
blame external factors (e.g. luck) for failures or poor 
outcomes. It can be classified into two types i.e. 

a) Self-enhancing: Self-enhancing refers to the tendency
of people to take too much credit for their success.

b) Self-protecting: Self-protecting refers to tendency of
people to deny any personal responsibility for failures.

Consequences of Overconfidence Bias: 

• Overconfidence bias causes FMPs to trade
excessively, leading to higher transaction costs
and lower returns.

• Overconfidence bias causes FMPs to become
overly optimistic about their investment outcomes;
as a result, they may underestimate risks and
overestimate expected returns and may take
excessive exposures to risk.

• Overconfidence bias causes FMPs to hold poorly
diversified portfolios.

Detection of and Guidelines for Overcoming 
Overconfidence Bias: To correct or reduce the impact of 
overconfidence bias: 

• FMPs should critically review their trading records,
including the frequency of trading.

• FMPs should perform post-investment analysis on
both successful and unsuccessful investments and
must acknowledge their failures.

• FMPs should calculate portfolio performance over
at least two years.

• FMPs should try to gather complete information
when making investment decisions.

• FMPs should objectively evaluate investment
outcomes.

7.2 Self-control bias 

It is a tendency of people to consume today (i.e. focus 
on short-term satisfaction) at the expense of saving for 
tomorrow (i.e. long-term goals). Due to self-control bias, 
people are reluctant to sacrifice present consumption 
for the sake of long-term satisfaction.  

• This bias is related to “hyperbolic discounting”
which refers to human propensity to prefer small
payoffs now rather than larger payoffs in the
future.

Consequences of Self-Control Bias: 

• Self-control bias makes FMPs to save insufficient
amount for the future; as a result, they may
subsequently take excessive risk exposures to
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generate higher returns for meeting long-term 
goals. 

• Self-control bias makes FMPs to over-invest in
income-producing assets to generate income for
meeting present spending needs; as a result,
principal may not grow sufficiently which may
negatively affect portfolio’s ability to maintain
spending power after inflation.

Detection of and Guidelines for Overcoming Self-Control 
Bias: To correct or reduce the impact of self-control bias: 

• An appropriate asset allocation strategy should
be constructed based on return objectives, risk
tolerances, and constraints of an investor.

• FMPs should follow a saving plan.

8. EMOTIONAL BIASES: STATUS-QUO BIAS, ENDOWMENT, AND
REGRET-AVERSION 

8.1 Status-quo bias 

It is the tendency of people to prefer to “do nothing” 
(i.e., maintain the “status quo”) instead of making a 
change. In the status-quo bias, investors prefer to hold 
the existing investments in their portfolios even if currently 
they are not consistent with their risk/return objectives.  

• Status-quo bias is relatively difficult to eliminate.

Consequences of Status-quo Bias: 

• Status-quo bias causes FMPs to continue to hold
portfolios with inappropriate risk characteristics.

• Status-quo bias causes FMPs to ignore other
profitable investment opportunities.

Detection of and Guidelines for Overcoming Status-quo 
Bias: To correct or reduce the impact of status-quo bias: 

• FMPs should develop and follow an appropriate
asset allocation strategy based on return
objectives, risk tolerances, and constraints.

• FMPs should recognize and quantify the risk-
reducing and return-enhancing advantages of
diversification.

8.2 Endowment bias 

It is a bias in which people become emotionally 
attached to the asset they own so they value an asset 
more when they own it than when they do not. As a 
result, the minimum selling price that owners ask for an 
asset is almost always greater than the maximum 
purchase price that they are willing to pay for the same 
assets. 

• This bias is also related to the “Familiarity Bias” in
which people tend to prefer assets with which
they are familiar and view them as less risky e.g.
employer’s company stocks, domestic country’s
stocks

• In an endowment bias, people hold on to the
inherited/purchased securities due to various
reasons i.e.

o To avoid the feelings of disloyalty associated
with selling those securities.

o To avoid the uncertainty associated with making
the correct decision. 

o To avoid incurring tax expense associated with
selling those securities.

Consequences of Endowment Bias: 

• Endowment bias causes investors to keep the
securities/businesses that they have inherited or
purchased instead of investing in assets that are
more appropriate to meet their investment
objectives.

• Endowment bias causes investors to maintain an
inappropriate asset allocation and inappropriate
portfolio.

Detection of and Guidelines for Overcoming Endowment 
Bias: To correct or reduce the impact of endowment 
bias: 

• FMPs should treat inherited investments as if they
have received cash and then invest that cash
appropriately based on investment goals.

• To deal with the fear of unfamiliarity, FMPs should
review the historical performance and risk of
unfamiliar securities and should initially invest a
small amount in them until they are comfortable
with them.

8.3 Regret aversion bias 

It is the tendency of people to avoid making decisions 
due to the fear of experiencing the pain of regrets (i.e. 
feeling of responsibility for loss or disappointment) 
associated with unsuccessful decisions. 

• Error of commission: It refers to the regret from an
action taken. In general, people tend to feel
greater pain of regret when poor outcomes are
the result of an action taken by them. Hence,
people consider “no action” as the preferred
decision.

• Error of omission: It refers to the regret from not
taking an action.
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Consequences of Regret Aversion Bias: 

• Regret aversion bias may cause FMPs to be too
conservative in their investment choices.

• Regret aversion bias may cause FMPs to hold on
to losing positions for too long to avoid the pain
associated with selling positions at loss. This
behavior may lead to excessive risk exposure.

• Regret aversion bias may cause FMPs to hold on
to investment positions too long than justified by
fundamental analysis in the fear that they will
increase in value.

• Having suffered losses in the past, regret aversion
bias may cause FMPs to avoid risky investments
and prefer low risk assets. This behavior leads to
long-term underperformance of portfolio and
may jeopardize long-term investment goals.

• Regret aversion bias may cause investors to
engage in “HERDING BEHAVIOR” in which investors
simply try to follow the crowd (i.e., invest in a
similar manner and in the same stocks as others)
to avoid the burden of responsibility and hence
the potential for future regret.

• Regret aversion bias may influence investors to
invest in stocks of well-known companies as they
mistakenly view popular investments as less risky.

• Regret aversion bias may cause investors to
maintain positions in familiar investments to avoid
the uncertainty associated with less familiar
investments.

Detection of and Guidelines for Overcoming Regret-
Aversion Bias: To correct or reduce the impact of regret-
aversion bias: 

• FMPs should develop and follow an appropriate
asset allocation strategy based on return
objectives, risk tolerances, and constraints.

• FMPs should recognize and quantify the risk-
reducing and return-enhancing advantages of
diversification.

• Education about the investment decision-making
process and portfolio theory is highly important
e.g. FMPs may use efficient frontier research as a
starting point.

IMPORTANT TO NOTE: 

• In the status-quo bias, people tend to hold original
assets/investments “unknowingly” simply due to
“inertia”; whereas in the endowment and regret-
aversion biases, people intentionally tend to hold
original assets/investments.

Practice: End of Chapter Practice 
Problems for Reading 1 & FinQuiz 
Question-bank (Questions + Item-
sets.) 
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1. INTRODUCTION AND GENERAL DISCUSSION OF INVESTOR
TYPES 

According to behavioral finance, investors, analysts and 
portfolio managers are susceptible to various behavioral 
biases and their investment decisions are influenced by 
psychological factors.  

Thus, investment decision-making process demands a 
better understanding of individual investors’ behavioral 
biases. 

Behavioral finance seeks to identify and explain various 
behavioral biases that lead to irrational investment 
decisions and helps investors to learn about and correct 
their common decision-making mistakes. 

1.1 General Discussion of Investor Types 

Investors can be classified by their psychographic 
characteristics i.e. personality, values, attitudes and 
interests. These psychographic classifications provide 
information about an individual’s background and past 
experiences and thus help advisors to achieve better 
investment outcomes by identifying individual strategy, 
risk tolerance and behavioral biases before making 
investment decisions.  

However, it is important to note that due to 
psychological factors, it is not possible to make accurate 
diagnosis about any individual. 

1.1.1) Barnewall Two-Way Model 

The Barnwell Two-Way Model classifies investors as either 
'passive' or 'active':  

1) Passive investors: Passive investors are individuals who
have become wealthy passively e.g. by inheriting, by
professional career, or by risking the money of others
instead of risking their own money.

• Passive investors tend to prefer high security and
have low tolerance for risk (or high risk aversion).

• The fewer the financial resources a person has,
the lower the risk tolerance and hence the more
likely the person is to be a passive investor.

• Passive investors can be good clients as they tend
to trust their advisors and delegate decision
making control to their advisors.

• Due to low risk tolerance, passive investors prefer
to hold diversified portfolios.

• Passive investors also tend to exhibit herding
behavior with regard to stock market investment.

2) Active investors: Active investors are individuals who
have earned wealth through their active involvement
in investment or by risking their own money (e.g.
building companies, investing in speculative real
estate using leverage or working for oneself) instead

of risking money of others. As a result, active investors 
tend to have high risk tolerance (low risk aversion) 
and low need for security. 

• However, they have high risk tolerance to the
extent they have control of their investments. This
implies that as active investors feel loss of control,
their risk tolerance reduces.

• They prefer to maintain control of their investments
because they have a strong belief in themselves 
and their abilities. 

1.1.2) Bailard, Biehl, and Kaiser Five-Way Model 

BB&K five-way model classifies investors into five types 
based on two dimensions or axes of “investor 
psychology”. These two axes include: 

Confident-anxious axis: It deals with how confidently the 
investor approaches life (any aspect i.e. career, health 
or money). 

Careful-impetuous axis: It deals with whether the investor 
is methodical, careful and analytical in his approach to 
life or whether he is emotional, intuitive, and impetuous. 

BB&K Classifications: 

1. Adventurer: Adventurers are highly confident; their
high confidence makes them:

• Take greater risks.
• Prefer making own decisions and dislike taking

advice. As a result, they are difficult to advice.
• Prefer holding highly undiversified/concentrated

portfolios.

2. Celebrity:

• Celebrities like to be in the center of things and
don't like to be left out.

• They may not have their own ideas about
investments and thus, prefer to follow popular
investments.

• They may recognize their limitations related to
investment decisions and therefore, may seek to
take advice about investing.
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3. Individualist:  
 

• Individualists are confident & independent 
individuals who prefer to make their own decisions 
but who are methodical, careful, balanced and 
analytical. 

• Individualists tend to make their own decisions but 
after careful analysis. 

• They are the best clients of advisors as they listen 
to their advice and process information in a 
rational manner. 

 
4. Guardian:  
 

• Guardians are anxious and careful investors who 
primarily focus on safeguarding & preserving their 
wealth. 

• They tend to avoid volatility.  
• They are often older individuals who are either at 

or near to their retirement. 
• They do not generally have confidence in their 

forecasting ability and knowledge and thus prefer 
to seek professional guidance. 

 
5. Straight Arrow:  
 

• Straight arrows represent average investors who 
do not fall in any specific group presented above. 
Thus, they are placed in the center of the four 
groups. 

• Straight arrows are balanced in their investment 
approach and prefer to take moderate risk 
consistent with return. 

• They are sensible and secure.  

 
Limitations of BB&K Model: 
 

• Investors may approach different aspects of their 
life with different level of confidence and care 
e.g. an investor may be highly confident and/or 
less careful about his health but more careful and 
anxious about his career. 

• Instead of analyzing approaches towards other 
aspects of life, it is more preferable to focus on 
investors’ approach towards investing. 

• In addition, it is difficult to exactly classify type of 
an investor because an investor’s behavior 
pattern and tendencies may not be consistent 
and may change over time. 

 
2.1.3) New Developments in Psychographic Modeling:  

Behavioral Investor Types 

Behavioral finance can be applied to private clients 
using two approaches: 
 
1) Bottom-up approach to bias identification: Under this 

approach, advisors attempt to diagnose and treat 
behavioral biases, 

 
• By first testing for all behavioral biases in the client 

to determine which type of biases dominates. 
• Then this information is used to create an 

appropriate investment policy statement and a 
behaviorally modified asset allocation. 

 
Limitation of Bottom-up Approach: It is very time 
consuming and complex approach.  

 
 

 

2. NEW DEVELOPMENTS IN PSYCHOGRAPHIC MODELING: 
BEHAVIORAL INVESTOR TYPES  

 
 

 

2.1 Behavioral Alpha Process: A Top-Down 
Approach 

 
Behavioral alpha (BA) approach to bias identification: It 
is a “top-down” approach to bias identification and is 
relatively a simpler, less time consuming and more 
efficient approach than a bottom-up approach. Instead 
of starting with testing for all biases, the BA approach 
involves following four steps: 
 
1. Interview the client to identify active/passive trait and 

risk tolerance: This step involves question-and-answer 
session intended to determine: 

 
• Investor’s objectives, constraints, risk tolerance 

and past investing practices of a client. 
• Whether a client is an active or passive investor. 

 
2. Plot the investor on active/passive and risk tolerance 

scale: This step involves administering a traditional 

risk-tolerance questionnaire to evaluate the risk 
tolerance level of a client. In general,  

 
• Active investors will rank medium to high on the 

risk tolerance scale; 
• Passive investors will rank medium to low on the 

risk scale.  
 
However, it must be stressed that this division will not 
always be the case. E.g. if an investor is classified as 
active investor in Step 1 but he exhibits low risk tolerance 
in Step 2, then he should be assumed as a passive 
investor. 
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3. Test for behavioral biases: This step involves identifying 

behavioral biases in a client. 
 

4. Classify investor into a BIT (Behavioral Investor Type): 
This step involves identifying client's Behavioral Investor 
Type (BIT) and biases associated with each BIT. 

The BA approach classifies investors into Four Behavioral 
Investor Types (BIT) i.e. 
 
a) Passive Preservers (PPs): If an investor is passive and 

has a very low risk tolerance, the investor will likely 
have the biases associated with the Passive Preserver. 

 
Basic type: Passive 
Risk tolerance level: Low 
Primary biases: Emotional  
 
Characteristics: 
 

• Primary focus is on family and security; 
• Prefer to avoid losses; 
• Focus on preserving wealth rather than 

accumulating wealth; 
• Become wealthy passively; 
• Uncomfortable during times of stress; 
• Do not like change and as a result, slow to make 

investment decisions; 
• Highly sensitive to short-term performance; 
• Typically, investors tend to become passive 

preservers with an increase in their age and 
wealth; 

• Emotional biases include endowment, loss 
aversion, status-quo and regret aversion. 

• Cognitive errors include anchoring and 
adjustment and mental accounting. 

 
Advising Passive Preservers: 
 

• PPs are emotionally biased investors and therefore 
are difficult to advise. 

• PPs need "big picture" advice, implying that 
advisors should not provide them with quantitative 
details i.e. S.D., Sharpe ratios etc. Instead, advisors 
should explain how clients' investment decisions 
affect emotional aspects of their lives, i.e. their 
legacy, their heirs, or their lifestyle. 

• After a period of time, PPs are likely to become an 
advisor's best clients because they value 
professionalism, expertise, and objectivity. 

 
b) Friendly Followers (FFs): If the investor is passive and 

has a moderate risk tolerance, the investor will likely 
have the biases associated with the Friendly Follower. 

 
Basic type: Passive 
Risk tolerance level: Low to medium  
Primary biases: Cognitive  
 
Characteristics: 
 

• FFs usually do not have their own ideas about 
investing and often follow friends, colleagues, or 
advisors when making investment decisions. 

• FFs prefer to invest in latest, most-popular 
investments regardless of a long-term plan or the 
risk associated with such an investment. 

• FFs often “overestimate their risk tolerance”.  
• Hindsight bias gives Friendly Followers a false sense 

of security when making investment decisions, 
encouraging them to take excessive risk exposure. 

• Generally, FFs follow professional advice and they 
like to educate themselves financially. 

• Cognitive errors include availability, hindsight, and 
framing biases. 

• Emotional biases include regret aversion.  
 
Advising Friendly Followers:  
 

• FFs may be difficult to advise because they often 
overestimate their risk tolerance which increases 
their future risk-taking behavior. In addition, they 
do not like to follow an investment process.  

• Because Friendly Follower biases are primarily 
cognitive, advisors should educate them using 
objective data on the benefits of portfolio 
diversification and following a long-term plan. A 
steady, educational approach will help FFs to 
understand the implications of investment 
choices. 

• Due to regret aversion bias, advisors need to 
handle Friendly Followers with care because they 
may immediately act on the advice but then 
regret their decision.  

 
c) Independent Individualists (IIs): If an investor is active 

and has a moderate risk tolerance, the investor will 
likely have the biases associated with an 
Independent Individualist.  

 
Basic type: Active  
Risk tolerance level: Medium to high  
Primary biases: Cognitive  
 
Characteristics: 
 

• An II is an independent thinker.  
• IIs are self-assured and “trust their gut” when 

making decisions;  
• Due to overconfidence in their abilities, they may 

act on available information without looking for 
contradictory information.  

• Sometimes, IIs may make investments without 
consulting their advisor. 

• IIs maintain their views even when market 
conditions change and tend to under-react in 
adverse investment situations; 

• IIs enjoy to invest and have relatively high risk 
tolerance; 

• IIs often do not like to follow a financial plan; 
• Of all behavioral investor types, IIs are the most 

likely to be contrarian.  
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• Cognitive biases of IIs include conservatism, 
availability, confirmation and representativeness. 

• Emotional biases of IIs include overconfidence 
and self-attribution.  

 
Advising Independent Individualists:  
 

• Due to their independent mindset, IIs may be 
difficult to advise. 

• However, IIs do listen to sound advice when it is 
presented in a way that respects their 
independent views. 

• Like FFs, IIs biases are primarily cognitive and 
therefore, education is essential to change their 
behavioral tendencies. It is recommended that 
advisors should conduct regular educational 
discussion with IIs clients rather than pointing out 
their unique or recent failures.  

 
d) Active Accumulators (AAs): If an investor is active and 

has an aggressive risk tolerance, the investor will likely 
have the biases associated with an Active 
Accumulator. 

 
Basic type: Active  
Risk tolerance level: High  
Primary biases: Emotional  
 
Characteristics:  
 

• AAs represent the most aggressive type of 
investors; 

• AAs are often entrepreneurs and have created 
wealth by risking their own capital; 

• AAs are more strong willed and confident than IIs; 

• AAs believe to have control over their investment 
outcomes; as a result, they strongly want to be 
involved in investment decision-making. 

• AAs tend to change their portfolio whenever 
market conditions change, leading to high 
portfolio turnover rates and poor performance; 

• Some AAs have a tendency to spend excessively 
and save less; 

• AAs are quick decision makers; 
• AAs prefer to invest in higher risk investments 

suggested by their friends or associates. 
• Some AAs do not like to follow basic investment 

principles i.e. diversification and asset allocation. 
• Emotional biases of AAs include overconfidence 

& self-control; 
• Cognitive errors of AAs include illusion of control.  

 
Advising Active Accumulators:  
 

• AAs may be the most difficult clients to advise, 
especially the one who has experienced losses. 

• Advisors should also monitor AAs for excess 
spending. 

• The best approach to dealing with these clients is 
to take control of the situation i.e. advisors should 
not let AAs dictate the terms of the advisory 
engagement and investment decisions and 
should make AAs to believe that they have the 
ability to help clients make sound & objective 
long-term decisions. 

• Advisors should explain AAs the impact of 
financial decisions on their family members, 
lifestyle, and the family legacy rather than giving 
quantitative details. 

• Once advisors gain control, AAs become easier to 
advice. 
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Source: Exhibit 5, Volume 1, Reading 2. 
 

IMPORTANT TO NOTE: 
 

• Emotionally biased clients should be advised 
differently from the clients with cognitive errors i.e. 
emotionally biased clients should be advised by 
explaining the effects of investment program on 
various investment goals whereas clients with 
cognitive errors should be advised by providing 
quantitative measures e.g. S.D. and Sharpe ratios. 

 

2.2 Limitations of Classifying Investors into Various 
Types 

 
Due to complex human nature, it is hard to exactly 
categorize an investor into one of the types. Hence, BIT 
should be used as guideposts by advisors in developing 
strong relationship with clients.  
 
Limitations of behavioral models include the following: 

 
1) An individual may suffer simultaneously from both 

cognitive errors and emotional biases: Hence, it is not 
always appropriate to classify a person as either an 
emotionally biased person or a cognitively biased 
person. 

2) An individual may reflect characteristics of multiple 
investor types: Hence, it is not always appropriate to 
classify a person strictly into one type. 

3) Behavior of people may change over time, it may not 
be consistent: E.g., as an individual becomes older, his 
risk tolerance tends to decrease. Therefore, it is hard 
to precisely predict financial decision-making and its 
expectations. 

4) Human behavior is very complicated and therefore, 
two persons classified as the same investor type may 
need to be treated differently.  

5) An individual may act rationally sometimes but at 
times may behave in an irrational and unexpected 
manner. 

 

3. HOW BEHAVIORAL FACTORS AFFECT ADVISOR-CLIENT 
RELATIONS 

 
 

Benefits of adding behavioral factors to the IPS: 
 

• It will facilitate advisors to develop a more 
satisfactory relationship with clients. 

• It will help advisors to create such a portfolio 
which will be both suitable to meet long-term 
goals and to which the adviser and client can 
comfortably and easily adhere to. 

• It will facilitate advisors and clients to achieve 
better investment outcomes that are closer to 
rational outcomes. 

 
Some fundamental characteristics of a successful 
behavioral finance-enhanced relationship include: 
 
 

3.1 Formulating Financial Goals  
 
The adviser understands the client’s investments goals 
and characteristics: 
 
To understand client’s investment goals& characteristics, 
advisors need to formulate and define those goals. This is 
done by understanding client’s behavioral tendencies. 
To create an appropriate investment portfolio, advisors 
should identify behavioral biases in clients before 
creating an asset allocation.   

 
3.2 Maintaining a Consistent Approach   
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The adviser follows a systematic & consistent approach 
to advising the client:  
 
Following a consistent approach to advising the client 
will help advisors to add professionalism to the 
relationship, leading to better-structured relationship with 
the client.   
 

3.3 Investing as the Client Expects   
 

The adviser invests in a way that is consistent with the 
expectations of the client:  
 
In order to produce a successful & satisfactory 
relationship, it is critically important for an advisor to 
meet the client’s expectations.  
 
An advisor can better address the client’s expectations 
by determining the behavioral tendencies and 
motivations of the client. In addition, the IPS should be 
periodically revised and updated for changes in the 
investor’s circumstances and risk tolerance. 

 
 

3.4 Ensuring Mutual Benefits    
 

The client-advisor relationship should provide mutual 
benefits:  
 
Incorporating behavioral factors to the investment 
program of a client will likely result in a more satisfactory 

and happy client, which will ultimately be beneficial for 
the advisor as well. 
 

3.5 Limitations of Traditional Risk Tolerance 
Questionnaires 

 
Due to the limitations of traditional risk tolerance 
questionnaires, they should only be used as broad 
guideposts and should be used in conjunction with other 
behavioral assessment tools. These limitations include: 
 

• A traditional risk-tolerance questionnaire is not 
useful to identify the active/passive nature of a 
client. 

• Traditional risk-tolerance questionnaires do not 
consider behavioral biases. 

• Traditional risk-tolerance questionnaires may 
provide different outcomes when they are 
applied repeatedly to the same client but with 
slight variations in the wording of questions (i.e. 
framing). 

• Traditional risk-tolerance questionnaires may not 
appropriately incorporate client’s ability and 
willingness to tolerate risk over time because once 
they are administered, traditional risk-tolerance 
questionnaires may not be revised on a periodic 
basis.  In fact, like IPS, they should be revised at 
least annually. 

• Usually, the results of such questionnaires are 
interpreted in a too literal manner by advisors. 

• Generally, traditional risk-tolerance questionnaires 
work better as a diagnostic tool for institutional 
investors rather than individual investors.  

4. HOW BEHAVIORAL FACTORS AFFECT PORTFOLIO 
CONSTRUCTION 

 
 

Behavioral biases may affect investors’ selection of 
securities and portfolio construction process in different 
ways as explained below.  
 

4.1 Inertia and Default 
 
Inertia: Inertia, also known as “status-quo bias”, is a 
behavioral tendency of people to avoid change. It has 
been observed that most participants in the Defined 
Contribution (DC) Plan suffer from inertia and as a result, 
they tend to remain at the default savings, contribution 
rates and conservative investment choices set for them 
by their employer, despite changes in risk tolerance level 
or other circumstances. 
 
Target Date Funds: To counteract the inertia 
demonstrated by plan participants, an autopilot 
strategy, referred to as “Target Date Funds” can be used 
which provides an automatic asset allocation and 
rebalancing.  
 
In a target date fund, a portfolio has greater allocation 
to equities or risky assets during early years but as the 
fund approaches its target date (commonly the 

participant’s retirement date), the proportion of fixed 
income or conservative assets in the portfolio increases.  
 
Limitation: Target date funds represent a “One size fits 
all” solution to deal with inertia. However, it is not 
necessary that one particular investment mix will be 
suitable for all the plan participants.  
 
Indeed, advisors should take into account all the 
important factors (e.g. tax rates, number of dependents, 
wealth level etc.) and should consider the entire 
investment portfolio of the investor before designing the 
asset allocation. E.g.  
 

• Assets that are expected to generate higher 
taxable returns should be held in tax-deferred 
retirement funds. 

• An investor with significant wealth and no children 
may have relatively high risk tolerance.  

 

4.2 Naïve Diversification 
 
A “1/n” naïve diversification strategy: In this strategy, 
investors divide their contributions evenly among the 
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number (n) of investment options offered, regardless of 
the underlying composition of the investment options 
presented.  
 
Conditional 1/n diversification strategy: In this strategy, 
investors divide allocations evenly among the funds 
chosen. The number of chosen funds may be smaller 
than the funds offered. 
 
Such strategies are mainly associated with regret 
aversion bias or framing.  
 

4.3 Company Stock: Investing in the Familiar 
 
Another extreme example of poor diversification, 
leading to inappropriate portfolio construction occurs 
when employees (i.e. DC plan participants) heavily 
invest in the stock of the employer (i.e. sponsoring) 
company. 
 
Factors that encourage investors to invest in employer’s 
stock include the following: 
 
1) Familiarity and overconfidence effects: Due to 

familiarity with the employer company and 
overconfidence in their ability to forecast company’s 
performance, employees tend to underestimate risk 
of employer company’s stock. Familiarity gives 
employees a false sense of confidence and security.  
 

2) Naïve extrapolation of past returns: Plan participants 
tend to extrapolate past performance of the 
sponsoring company into the future. Investors tend to 
rely on past performance because that information is 
cheaply available, reflecting availability bias. 
 

3) Framing and status quo effect of matching 
contributions: Employees who receive their employer 
matching contribution in company stock view their 
employer’s decision to match in company stock as 
implicit advice. It has been observed that: 

 
• Employees who have the the obligation to take 

the employer match in the form of company 
stock allocate greater proportion of their 
discretionary contributions to company stock. 

 
• Employees who have the option (not obligation) 

to take the employer match in the form of 
company stock allocate smaller proportion of 
their discretionary contributions to company stock. 

 
4) Loyalty effects: Employees may invest in the 

employer’s stock to assist the company e.g., in 
resisting the takeover because companies with high 
levels of employee stock holdings are difficult to take 
over. 
 

5) Financial incentives: Employees may prefer to hold 
employer’s stock when there are financial incentives 
to do so e.g. stock can be purchased at a discount to 

market price or when purchasing employer’s stock 
provide tax benefits.  

 
4.4 Excessive Trading 

 
Unlike DC plan participants, investors with retail accounts 
tend to trade excessively. High trading activity leads to 
greater transaction costs and poor portfolio 
performance. Such excessive trading can be explained 
by: 
 

• The Disposition effect(associated with loss aversion 
bias) i.e. selling winning stocks too quickly while 
holding on to losing stocks too long.  

• Regret aversion attitude  
• Overconfidence  

 

4.5 Home Bias 
 
Home bias refers to a tendency of people to invest 
greater portion of their funds in domestic stocks. This 
behavior may be explained by various factors i.e. 
 

• Investors have more informational advantage 
about companies listed in their own countries than 
that of foreign companies. 

• Behavioral biases including familiarity, availability, 
confirmation, illusion of control, endowment, and 
status quo biases. 

 

4.6 Behavioral Portfolio Theory 
 
In a goals-based investing method, portfolio is 
constructed as layered pyramids where each layer 
addresses different investment goals.  
 
Such a layered pyramid portfolio fails to consider 
correlations among the investments and the related 
diversification benefits. The goals-based investing 
approach is the result of mental accounting bias.  
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Refer to: Exhibit 6 ‘Structures of Mean-Variance and 
Behavioral Portfolios ’ 
Volume 1, Reading 2 
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5. BEHAVIORAL FINANCE AND ANALYST FORECASTS AND 
OVERCONFIDENCE IN FORECASTING SKILLS  

 
 

Despite having good analytical skills, investment 
managers and analysts are not immune to behavioral 
biases. In addition to that, company management 
exhibits several biases in presenting company’s 
information. Hence, it is essential for analysts and 
investment managers to be aware of impact of such 
biases in order to make better forecasts and investment 
decisions.  
 

5.1 Overconfidence in Forecasting Skills 
 
Investment analysts primarily suffer from overconfidence 
bias. Analysts often tend to show greater confidence in 
their ability to make accurate forecasts, particularly 
when contrarian predictions are made.  
 
This overconfidence bias is basically related to 
 
• Illusion of Knowledge: Analysts’ excessive faith in 

their knowledge levels (i.e. illusion of knowledge) 
makes them overconfident about their forecasting 
skills. In fact, acquiring too much information or data 
does not imply increase in the accuracy of 
forecasts. 
 

• Hindsight: Analysts’ tend to remember their previous 
forecasts as more accurate than they actually were. 
This contributes to overconfidence and future 
failures due to failure to learn from their past 
forecasting errors.  
 

• Representativeness: Acquiring too much information 
may result in representativeness bias as analysts may 
judge the probability of a forecast being correct by 
analyzing its similarity with that of overall available 
data. Representativeness implies analyst over-
reaction to rare events.  

 
• Availability bias: Analysts may assign higher weight 

to more easily available and easily recalled 
information. Availability implies analyst over-reaction 
to rare events. 
 

• Illusion of control bias: Acquiring too much 
information, even if it is irrelevant, makes analysts 
believe that they possess all available data and 
therefore, their forecasting models are free from 
modeling risks. This behavior contributes to illusion of 
control bias. 
 

• Complex mathematical and statistical models: 
Complex calculations and regressions may hide the 
underlying weaknesses in the models and underlying 
assumptions, giving analysts a false sense of 
confidence about their forecasts.  
 

• Self-attribution bias: Skewed confidence intervals in 
forecasts and option-like financial incentives 
contribute to self-attribution bias.  It is a type of ego 

defense mechanism as analysts take credit for 
success but blame external factors or others for 
failures.  
 

• Ambiguous and unclear forecasts: Analysts are more 
likely to demonstrate hindsight bias when their 
forecasts are ambiguous and unclear. 
 

• Implication of Overconfidence Bias: Underestimated 
risks and too narrow confidence intervals.  

 
 

  
 
 

5.1.1) Remedial Actions for Overconfidence 
and Related Biases 

Remedial actions for Overconfidence and related biases 
include: 
 
• Giving prompt, well-structured, and accurate 

feedback: In contrast to learning from experience, 
good and prompt feedback can quickly reduce 
overconfidence and related biases cheaply.  
 

• Developing explicit and unambiguous conclusions: 
Analysts should be explicit and clear in their forecasts 
and associated conclusions because vague and 
ambiguous conclusions contribute to hindsight bias 
and overconfidence. It is preferable to include 
numbers in the forecasts.  

 
• Generate counter arguments and be contrarian 

about your forecasts i.e. analysts should think of 
reasons that may prove their forecasts to be wrong 
and/or ask others to give them counterarguments. It 
is recommended that analysts should include at 
least one counterargument in their reports.  
 

• Documenting comparable data: Analysts should 
ensure that search process includes only 
comparable data. Only that additional information 
is useful which can be analyzed in the same way as 
that of comparable data. 
 

• Maintaining records of forecasts and decisions: An 
analyst should properly document a decision or 
forecast and the reasons underlying those decisions. 
 

• Self-calibrate: Analysts should critically and honestly 
evaluate their previous forecast outcomes. 
 

• Develop and follow a systematic review process and 
compensation should be based on the accuracy of 
results: There should be a systematic review process 
for evaluating the forecasts and analysts should be 
rewarded based on the accuracy of their forecasts.  

Practice: Example 2, 
Volume 1, Reading 2 
 



Reading 2 Behavioral Finance and Investment Processes FinQuiz.com 
 

 
• Conducting regular appraisals by colleagues and 

superiors: To manage overconfidence among 
analysts, their forecasts should be regularly 
appraised by their colleagues and supervisors.   
 

• Avoid using small sample size: Analysts should avoid 
using too small sample size in estimating their 
forecasts and confidence intervals.  
 

• Use Bayes’ formula to incorporate new information: 
Analysts should incorporate new information using 
the Bayes’ formula. 
 

• Must consider the paths to potential failures: 
Overconfidence may arise when analysts ignore the 
paths to potential failures or unexpected outcomes. 
Analysts should identify all the paths and their 
underlying causes.  

 
IMPORTANT EXAMPLE:  
 

  
 
 

 

6. INFLUENCE OF COMPANY’S MANAGEMENT ON ANALYSIS AND 
ANALYST BIASES IN CONDUCTING RESEARCH  

 
 

The way the information is presented/framed in 
management reports and annual reports of a company 
can trigger the behavioral biases in analysts. These 
biases include:  
 
Anchoring and adjustment bias: Analysts may anchor 
their forecasts to the information presented by the 
company’s management at the start of the report and 
tend to give less importance to subsequent information 
e.g. if favorable information about business 
performance is provided at the start, analysts are more 
likely to have a positive view about the business results 
and maintain this view even if they encounter less 
favorable information subsequently.    
 

• In addition, analysts may be strongly anchored to 
their previous forecasts and as a result, may 
underweight new, unfavorable information.  

 
Framing bias: In a typical management report, 
successful projects and achievements are presented 
first, followed by less favorable performance results. Such 
framing of performance results may make analysts 
susceptible to framing bias.  
 
Availability bias: The way a company management 
presents its accomplishments and favorable results make 
it easily retrievable and easily recallable for analysts and 
thus, cause them to suffer from availability bias.  
 
Self-attribution: Management compensation based on 
reporting favorable performance may incentivize 
management to overstate performance results and 
attribute company’s success to themselves.  
 
Optimism: Analysts and company management may 
exhibit optimism by overestimating probability of positive 
outcomes and underestimating probability of negative 
outcomes. This optimism can be explained by 
overconfidence and illusion of control. The optimism can 
be observed by the tendency of company 
management to provide more favorable recalculated 
earnings in their reports, which may not incorporate 
accepted accounting methods.  

 

6.1 Remedial Actions for Influence of Company’s 
Management on Analysis 

 
• Analysts should follow a disciplined and systematic 

approach to forecasting. 
• In forecasting company performance, analysts 

should focus on their own ratios & metrics, and 
comparable data rather than qualitative or 
subjective data provided by company 
management.  

• Analysts should be cautious when inconsistent 
language is used in a company report. 

• Analysts should ensure that specific information is 
framed properly by the company management.  

• Analysts should recognize and use appropriate 
base rates in their forecasts and should assign 
probability to new information using Bayes’ 
formula.  

 

6.2 Analyst Biases in Conducting Research 
 
It must be stressed that acquiring too much information 
does not imply increase in the reliability of the research. 
In fact, too much unstructured information may lead to 
illusions of knowledge and control, overconfidence, and 
representativeness bias. In fact, a research conclusion 
presented as a story may indicate that it has been 
derived using too much information. 
 
Analysts are susceptible to various biases in conducting 
research i.e. 
 
Confirmation bias: Confirmation bias is the tendency of 
people to search for, or interpret information in a way 
that confirms to their pre-existing beliefs and ignore 
information that is contradictory to their pre-existing 
beliefs. E.g. while analyzing a company, analysts look for 
good characteristics only and ignore any external 
negative economic factors.  
 
Representativeness: When an analyst ignores the base 
rate or effect of the environment in which a company 
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operates, it may trigger a representativeness bias. E.g. 
representativeness bias may cause analysts to prefer 
high-growth or low-yield stocks. 
 
Conjunction fallacy: It is a cognitive error bias in which 
people tend to believe that the probability of two 
independent events occurring together (i.e. in 
conjunction) is greater that than the probability of one 
of the events occurring alone. Rather, the  
 
Probability of two independent events occurring 
together = Probability of one event occurring alone × 
Probability of other event occurring alone 
 
In other words,  

Probability of two independent events occurring 
together ≠ Probability of one event occurring alone + 
Probability of other event occurring alone 
 
Gambler’s Fallacy: It is a cognitive error bias in which 
people wrongly believe that there is a high probability of 
a reversal of the pattern to the long term mean. E.g. if a 
“fair” coin is flipped 3 times in a row and the outcome of 
all the 3 flips is heads, then gamblers fallacy implies that 
the probability of observing another head will be less 
and it is more likely that the outcome of the next flip will 
be tails, not heads.  
 
Hot hand fallacy: It is a cognitive error bias in which 
people wrongly believe in the continuation of a recent 
trend. E.g. if a “fair” coin is flipped 3 times in a row and 
the outcome of all the 3 flips is heads, then hot hand 
fallacy implies that there is a high probability that the 
outcome of the next flip will be heads. As a result, 
people become risk seeking after a series of gains and 
risk-averse after a series of losses.  
 
 

  
 
 

6.3 Remedial Actions for Analyst biases in 
Conducting Research 

 
Remedial actions for biases in conducting research 
include: 
 
• Use consistent and objective data in making 

forecasts e.g. analysts should use trailing earnings in 
their analysis. 

 
• Objectively evaluate previous forecasts: Analysts 

should objectively evaluate their previous forecasts 
and should be careful about anchoring and 
adjustment bias.  
 

• Collect relevant information before analysis: Analysts 
should collect relevant information before 
performing an analysis and before making a 
conclusion.  
 

• Follow a systematic and structured approach with 
prepared questions to gathering information for 
analysis: It involves seeking relevant information as 
well as contrary facts and opinions. Following a 
systematic and structured approach helps analysts 
reduce emotional biases. 
 

• Use metrics and ratios in analysis: Using metrics and 
ratios in analysis instead of focusing on subjective 
measures facilitates comparison both over time and 
across other companies.  
 

• Assign probabilities: Analysts should assign 
probabilities, particularly to base rates, to avoid the 
base rate neglect bias.  
 

• Attempt to make clear and unambiguous forecasts: 
Analysts should avoid making complex forecasts 
because complex forecasts tend to have greater 
confirmation bias.  
 

• Incorporate new information sequentially and using 
Bayes’ formula.  
 

• Prompt and accelerated feedback: Prompt 
feedback helps analysts to re-evaluate their 
forecasts and to gain knowledge and experience 
which may improve future forecasts and reduce 
forecasting errors.  
 

• Generate counterarguments: Analysts should include 
at least one counterargument and look for 
contradictory information instead of focusing only 
on confirmatory information.  
 

• Formally document the decision-making process: 
An analyst should properly document a decision or 
forecast and the reasons underlying those decisions 
to help reduce making conclusions based on 
intuitions. In addition, it is preferable to document 
the process at the end of the analysis.  

 

7. HOW BEHAVIORAL FACTORS AFFECT COMMITTEE DECISION 
MAKING 

 
 

7.1 Investment Committee Dynamics 
 
Although group decision making is potentially better 
than individual decision making, however, groups, like 
individuals, are susceptible to various decision-making 

biases and group dynamics that can influence their 
decisions. In other words, group decision making process 
can either mitigate or increase certain biases. 
 
Social proof: Social proof is a bias in which people tend 
to follow the view points/decisions of a group. This bias 
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causes people to focus on achieving a mutually agreed 
decision (consensus) instead of focusing on assessing 
information accurately and objectively.  
 
Consequences of Social Proof Bias: As a result of social 
proof bias,  
 

• The range of views in a group tend to narrow.  
• Group members become overconfident among 

themselves, leading to overconfidence bias and 
encouraging them to take extraordinary risks. 

• Group decisions are more vulnerable to 
confirmation bias than that of individuals.  

• A committee fails to learn from past experience 
because feedback from decisions is generally 
inaccurate and slow. As a result, systematic biases 
are not identified. 

• Group members tend to suppress divergent 
opinions, decide quickly in order to avoid 
unpleasant tensions within a group, and defer to a 
respected leaders position. 

 
Difference between a Crowd and a Committee: 
 

• Crowd: A crowd refers to a diverse group of 
randomly selected individuals with different 
backgrounds and experiences. Members of a 
crowd tend to give their own best judgments 
without consulting with each other. 

• Committee: A committee refers to a group of 
individuals with similar backgrounds and 
experiences. Members of a committee tend to 
moderate their own opinions to reach a 
consensus decision. Besides, committee members 
may face peer pressure to agree with opinions of 
the powerful individuals on the committee e.g. 
the chair.  

 

7.2 Techniques for Structuring and Operating 
Committees to Address Behavioral Factors 

 
Remedial actions for biases in committee decision 
making: 

 
• In order to mitigate biases, diversity in culture, 

knowledge, skills, experience and thought 
processes is more important in group composition 
than the size of the group. However, managing a 
group with diverse culture and opinions is a 
challenging task.  

• The chair of the committee should be impartial 
and should avoid expressing his own opinion until 
input is actively sought from all group members. 

• The chair of a committee should promote a 
culture which encourages members of a 
committee to fully share their beliefs with other 
members of a group.  

• The chair of a committee should ensure that 
committee strictly follows its agenda and decision 
is made after incorporating view points of each 
member of the committee without suppressing 
the contradictory views.  

• All the members of a committee should actively 
contribute their own personal information and 
knowledge in the decision process instead of 
being inclined to reach a consensus decision.  

• The chair of the committee and its members 
should respect opinions of each other even if they 
are contradictory and should maintain self-
esteem of fellow members. 

• At least one member of a group should play a 
role of “devil’s advocate” i.e. should criticize and 
challenge the way the group evaluates and 
chooses alternatives.  

• The group leader can reduce poor information 
sharing of unique information by playing an active 
role e.g. group leader should collect view points 
of each member of a group before the discussion 
so that information is not privately held by the 
members.  

 
In summary, for groups to be most effective there needs 
to be both different information held by the different 
members of a group, and that the different information 
be shared among the group members. 
 
 

8. HOW BEHAVIORAL FINANCE INFLUENCES MARKET BEHAVIOR 
 
 

8.1 Defining Market Anomalies 
 
Market movements that are inconsistent with the 
efficient market hypothesis are called market anomalies. 
Market anomalies result in the mispricing of securities 
and persistent and consistent abnormal returns that are 
predictable in direction, after subtracting fees and 
expenses.  
 

• If these anomalies are not consistent, they may 
arise as a result of statistical methodologies (e.g., 
due to use of inaccurate statistical models, 
inappropriate sample size, data mining etc.) or 
use of inaccurate asset pricing model. 

• Anomalies resulting from shortcomings in statistical 
methodologies and asset pricing models may not 
persist out of sample and may disappear over 
time once appropriate risk adjustment is made.  

 
The most persistent market anomalies are the 
momentum effect, bubbles and crashes. These are 
explained below.  
 

8.2 Momentum 
 
Momentum or Trending effects: Momentum refers to the 
future pattern of returns that is correlated with the recent 
past. In general,  
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• Returns are positively correlated in the short-term 
i.e. up to 2 years. 

• Returns are negatively correlated in the long-term 
(i.e. 2-5 years) and tend to revert to the mean.  

 
Momentum can be explained by various biases 
including: 
 
Herding behavior: It is a behavior in which investors 
simply try to follow the crowd (i.e. invest in a similar 
manner and in the same stocks as others) to avoid the 
pain of regret.  
 

• Herding behavior contributes to low dispersion of 
opinion among investors. 

• Herding behavior makes market participants 
neglect their private information and follow the 
same sources of information for making 
investment decisions. 

 
Anchoring bias: This bias may cause investors to under-
react to relevant information in the short-term due to 
expectation of long-term mean reversion. As a result, 
stock prices slowly reflect positive news or improvement 
in earnings. E.g. when selling decisions are anchored on 
the purchase price of a stock, investors tend to sell 
winners quickly.  
 
Availability bias: This bias makes investors to extrapolate 
recent price trends into the future. It is also referred to as 
“Recency Effect”. Under the recency effect, recent 
events are unduly overweighted in decision making.  
 

• It has been evidenced that individual private 
investors suffer more from recency bias whereas 
investment professionals suffer more from 
gambler’s fallacy i.e. reversion to the mean.  

 
Trend-chasing effect: The trend chasing effect can be 
explained by tendency of people to hold investments to 
remedy the regret of not owning those investments 
when they performed well in the past.  The trend-chasing 
effect results in short-term trends and excessive trading.  
 
The disposition effect: The disposition effect can be 
explained by investors’ tendency to sell winners quickly 
in the fear that profit will evaporate unless they sell (i.e. 
gambler’s fallacy or expectation of reversion to the 
mean). It is also associated with loss aversion bias. 
 

8.3 Bubbles and Crashes 
 
Market bubbles: Market bubble is characterized by a 
rapid, often accelerating increase in the price of the 
asset (i.e. significant overvaluation of assets), caused by 
panic buying, which is not based on economic 
fundamentals. Typically, in bubbles, trading price of an 
asset class price index is greater than 2 standard 
deviations of its historical trend.  
 

• Market bubbles lead to abnormal positive returns, 
primarily resulting from positive changes in prices.  

• Typically, bubbles emerge more slowly compared 
to crashes.  

 
Market crashes: Market crashes refer to periods of 
significant undervaluation of assets caused by panic 
selling that is not based on economic fundamentals. 
 

• Market crashes lead to abnormal negative 
returns, primarily resulting from negative changes 
in prices, commonly 30% decrease in asset prices.  

• Typically, crashes emerge more rapidly.  
 
NOTE: 

According to the efficient market hypothesis, neither 
bubbles nor crashes exist in the market. 
 
Rational reasons behind some bubbles: 
 

• Investors may not know the exact timing of future 
crash. 

• Limits to arbitrage due to short-selling constraints, 
lack of suitable instruments available etc.  

• Investment managers who are compensated 
based on short-term performance may 
participate in the bubble to avoid commercial or 
career risk.  

 
Behavioral biases and symptoms associated with market 
bubbles include: 
 
Overconfidence: Overconfidence encourages investors 
to trade excessively, resulting in higher transaction costs 
and poor returns. 
 
Overtrading: In market bubbles, both noise trading (i.e. 
buying/selling based on irrelevant or non-meaningful 
information) and overall trading volumes increase. 
 
Underestimation of risks due to overconfidence. 
 
Failure to diversify, leading to highly concentrated 
portfolios.  
 
Rejection of contradictory information: This behavior 
contributes to confirmation and self-attribution bias. 
 
Increase in market volatility: Overconfidence among 
traders also leads to increase in the market volatility. 
 
Self-attribution and hindsight bias: Rising market further 
strengthens self-attribution bias and hindsight among 
investors as they attribute profit earned from selling 
stocks in the rising market to their special trading skills. 
 
Regret aversion: Regret aversion may encourage 
investors to participate in a bubble to avoid foregoing 
the opportunity to profit from stock price appreciation. 
 



Reading 2 Behavioral Finance and Investment Processes FinQuiz.com 
 
Loss aversion: As bubble starts to unwind, loss aversion 
may influence investors to avoid losses by holding losing 
positions too long. 
 
Representativeness: Representativeness may encourage 
investors to participate in bubbles as investors believe 
that if prices have been rising in the past then they will 
continue to rise. 
 
Behavioral biases and symptoms associated with Market 
Crashes include:  
 
Anchoring bias: During crashes, anchoring bias 
influences investors* to initially under-react to new 
(particularly negative) information; however, 
subsequently selling pressure accelerates, leading to 
sharp decline in asset prices.  

*only those who already own stocks. 
Disposition effect: During market crashes, the disposition 
effect causes investors to hold on to losers and postpone 
regret. 

 
Representativeness: Representativeness may encourage 
investors to participate in crashes as investors believe 
that if prices have been falling in the past then they will 
continue to fall. 
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NOTE: 

The stock market returns distribution has fat tails (i.e. 
extreme returns occur more frequently) when investors 
follow the decisions of other market participants. This 
behavior may not necessarily lead to bubbles or crashes. 
Typically, illiquid assets tend to have fat tails return 
distribution.  
 

8.4 Value and growth 
 
Value-effect anomaly: According to value-effect 
anomaly, value stocks tend to outperform growth stocks 
i.e. the stocks with low price-to-earnings (P/E) ratios, low 
price-to-sales (P/S) ratios, high dividend yield ratio and 
low market-to-book (M/B) ratios tend to generate more 
returns and outperform the market relative to growth 
stocks (i.e. with high P/E, P/S and M/B ratios and low 
dividend yield ratio). 
 

• However, it has been evidenced that value effect 
anomalies do not exist when shortcomings 
associated with pricing model are removed e.g. 
value-effect anomaly disappears in the three-
factor asset pricing model where three factors 
include size, value and market risk factors.  

• According to the three-factor asset pricing model, 
higher return of value stocks is associated with 
their higher risk of financial distress during 
economic downturns.  

 
The Halo Effect: The halo effect refers to the tendency of 
people to generalize positive views/beliefs about one 
characteristic of a product/person (e.g. good earnings 
growth rate) to another characteristic (e.g. good 

investment). E.g. an investor may perceive ABC Ltd a 
good investment because it is a growth stock.  
 

• The halo effect is closely related to 
representativeness. 

• The halo effect influences investors to make 
investment decision based on a single piece of 
information.  

• Investors’ preference to hold growth stocks can 
be explained by the halo effect. Also, the halo 
effect leads to overvaluation of growth stocks.  

 
Home Bias Anomaly: A home bias anomaly refers to the 
tendency of investors to invest a greater portion of their 
global portfolio in domestic stocks or stocks of 
companies headquartered nearer them either due to 
relative informational advantage or due to familiarity 
which gives investors a false sense of security and 
comfort.  
 

• Under home bias, investors expect negative 
correlation between risk and return i.e. investors 
perceive domestic stocks or stocks of companies 
located in proximity to be less risky and to have 
higher expected return.  

• In contrast, according to capital asset pricing 
model, risk and return are positively correlated.   
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1. INTRODUCTION & FRAMEWORK FOR DEVELOPING CAPITAL
MARKET EXPECTATIONS 

Capital market expectations (CME) (also known as 
macro expectations) represent the investors’ 
expectations regarding the risk and return prospects of 
broad asset classes. They help investors in formulating 
their strategic asset allocation, that is, in setting rational 
return expectations on a long-term basis for the asset 
classes of their portfolios.   

Further, these formulated CME settings help investors in 
establishing the risk and return prospects of individual 
assets and facilitate investors in security selection and 
valuation.  

Long-run portfolio performance is primarily determined 
by asset allocation. Realistic long-run return projections 
are crucial. For example, until the late 1990s, many 
institutional used to predict future returns by 
extrapolating historical returns. Inflated or unrealistic 
return projections may result in volatile (often 
underfunded) obligations and unrealistic goal settings. 
Now, majority of the institutions have chosen forward-
looking methods to project returns. 

Projecting accurate asset returns even using advanced 
methods is quite challenging. Therefore, the emphasis 
should not be on accuracy but on limiting the forecast 
errors and ensuring cross-sectional consistency (internal 
consistency across asset classes) and intertemporal 
consistency (across various time horizons).   

1.1 Framework and Challenges 

1.1.1) A Framework for Developing Capital Market 
Expectations 

A framework for developing Capital market 
expectations has the following seven steps. 

1. Specify the set of expectations needed, including the
time horizon(s) to which they apply. Analysts must
specify the explicit list of asset classes and investment
horizons on which they need to develop capital market
expectations.

2. Research the historical record: For many forecasts,
historical data provide some useful information on the
investment characteristics of the asset and factors that
affect asset class returns.

Analysts are required to divide the data into multiple 
dimensions such as:  

• Geographical area (e.g., global, regional,
domestic, nondomestic, individual countries); or

• Broad asset class (e.g. equity, fixed-income, or real
estate); or

• Sub-asset classes:
o Equities: styles, sizes, sectors, industries;
o Fixed Income: maturities, credit quality,

fixed versus floating, nominal versus inflation
protected etc.

o Real Assets: real estate, commodities,
timber.

3. Specify the method(s) and/or model(s) to be used and
their information requirements. The analyst should clearly
specify and justify the method(s) and/or model(s) that
will be used to develop CME keeping in view the
investment’s time horizon e.g. a discounted cashflow
method is most appropriate to use for developing long-
term equity market forecasts.

4. Determine the best sources for information needs. The
analysts/investors should search for the best and most
relevant sources for the information needed and should
be constantly aware of latest superior sources for their
data needs; researching the quality of alternative data
sources, avoiding flowed data, using commercially
available and reputable financial publications.

In addition, the analysts must select the appropriate 
data frequency e.g. long-term data series should be 
used for setting long-term expectations or evaluating 
long-term volatility. In general: 

• For setting long-term CME, monthly, quarterly or
annual data series are useful.

• For setting shorter-term CME, daily data series are
useful. 

This step lays the foundation for 5th and 6th steps. 

5. Interpret the current investment environment using the
selected data and methods, applying experience and
judgement. The analysts should carefully apply set of
assumptions, compatible methodologies and judgement
to interpret steady forecasts across asset classes and
over time horizons.

6. Provide the set of expectations needed, documenting
conclusions. Analysts should document reasoning and
assumptions associated with their conclusions.

7. Monitor actual outcomes and compare them with
expectations, providing feed-back to improve the
expectations-setting process. This step involves
monitoring and comparing actual outcomes against
expected outcomes developed in step 6, to monitor
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and review outcomes and to identify weaknesses in the 
CME development process so that the expectations-
setting process or methods can be improved.  
 
Three Characteristics of Good Forecasts. Good forecasts 
are: 
 

i) unbiased, objective and well researched; 
ii) efficient (lesser forecast errors) 

iii) internally consistent (cross-sectionally and 
intertemporally) 

 
 

 
 
 

 

2. CHALLENGES IN FORECASTING 
 

 
 

2.1 Limitations of Economic Data 
 
The data and assumptions used in the forecasting model 
must be error free. The challenges associated with 
forecasting include: 
 
• Time lag with which economic data are collected, 

processed, and disseminated. For example, the IMF 
sometimes provides macroeconomic data for 
developing economies with a lag of two years or 
more. The greater the time lag before information is 
reported (i.e. the older the data), the greater the risk 
that it provides irrelevant and uncertain information 
about the present situation. 

• Official revisions to initial data. Sometimes only recent 
data points are revised. In some other cases all or 
portion of the historical data series is revised called 
‘benchmark revisions’. 

• Definitions and calculation methods may change 
over time. This may affect the validity of time-series 
data. 

• Changes in the construction method of data. The 
bases of indices of economic and financial data are 
changed on a periodic basis to reflect more current 
bases. This process is known as re-basing. Re-basing 
simply reflects a mathematical change rather than 
substantive change in the composition of an index. 
Re-basing may result in risk of mixing data indexed to 
different base. 

 

2.2 Limitations of Economic Data 
 

The errors and biases in data measurement include: 
 
Transcription errors: Errors relating to gathering and 
recording of data are called transcription errors. 
 
Survivorship bias: Survivorship bias occurs when a data 
series reflects only data on surviving (or successful) 
entities. For example, hedge fund data are often subject 
to survivorship bias.  
 
Appraisal (smoothed) data. Infrequently traded and 
illiquid assets (e.g. real estate, private equity etc.) do not 
tend to have up-to-date market prices; rather, their 

values need to be estimated, known as appraised 
values. Appraised (smoothed) data represents less 
volatile asset values. As a result, the correlations of such 
assets with traditional assets (such as equities and fixed 
income) and risk (S.D.) of the assets are underestimated 
or biased downward. 
 

2.3 The Limitations of Historical Estimates 
 
Though historical data is used to forecast future 
outcomes, however, two primary challenges are 
notable:   
 

i) historical data may not be good 
predictors of future results. 

ii) statistics from historical data may be poor 
estimate of desired metrics even when 
historical data fairly represent the future.  

 
• Changes in regime: Risk/return characteristics of 

asset classes may change as a result of changes in 
technological, political, legal & regulatory 
environments and disruptions i.e. war or natural 
disaster. These shifts are called ‘changes in regime’, 
which introduce the statistical problem of non-
stationarity (where different parts of a data series 
exhibit different underlying statistical properties). 
 
A sensible approach for determining whether to 
use a particular data series answer the following 
two questions: 

 
1. Is there any reason to believe that selected 

data series exhibit fundamental regime 
change? 

2. Do the data support the notion that the 
regime change has occurred?  

 
If the answers to above questions are ‘Yes’, it 
means there is a change in regime in the sample 
period and the regime may change in future as 
well.  

 
• Frequency of data: Generally, use of long-time 

series data increases the precision of estimates 
and assure stationarity to some extent. Using high 

Practice: Example 1 Curriculum, 
Reading 3. 
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frequency data improve the precision of sample 
variances, covariances and correlations but fail to 
improve the precision of sample mean.  

 
The higher the frequency of observations (weekly, 
daily etc.), the higher the likelihood that data is 
asynchronous (not concurrent in time) across 
variables and causes lead-lag relationships e.g. 
issue of time-zone difference of daily data 
collected from various countries.  

 
• Data are not normally distributed: The historical 

asset returns does not seem to be normally 
distributed and exhibit skewness and fat tails. 

 

2.4 Ex Post Risk Can Be a Biased Measure of Ex 
Ante Risk 

 
In general, looking backwards ex ante risks are 
underestimated and ex ante returns are overestimated 
because in looking back we underestimate the 
possibility of adverse event that did not materialize. This 
phenomenon is referred to as “peso problem”. 
 
The opposite situation i.e. ‘overstating the likelihood of 
adverse event’ might also occur when only one such 
observation (rare event) included in the data series 
substantially overestimate the likelihood of those adverse 
events.  
 

2.5 Biases in Analysts’ Methods 
 
Data mining bias and time-period bias are among the 
preventable biases, analysts should consider for 
developing improved capital market expectations. 
 
• Data-mining bias refers to over-using or 

overanalyzing the same data (i.e. mining the 
data) until some statistically significant pattern is 
found in the dataset. A sign that may indicate the 
existence of data-mining bias is that there is no 
plausible economic relationship among variables.  
 
The data mining bias can be detected by 

o providing economic rationale for the 
variable’s usability  

o using out-of-sample data to test the 
statistical significance of the patterns 
found in the dataset.  

 
• Time-period bias occurs when outcomes are 

time-period specific. For example, a short time 
series may give period-specific results that may 
not be reflected in a longer time period. 

 

2.6 The Failure to Account for Conditioning 
Information 

 
Risk and return of an asset are conditional upon current 
as well as prospective economic and market 

environment. Estimates of expected risk and return 
based on unconditional forecasts (which dilute 
information by averaging) may generate erroneous 
outcomes. 
 
Example: 
 
Suppose, an analyst is using CAPM to calculate 
unconditional expected return on an asset class.  
• Beta of an asset class in economic expansion is 

0.80 and in economic recession 1.2 
• Expected return on market during expansion is 12% 

and during recession is 4% 
• Risk-free rate (both recession & expansion) is 2% 

 
Unconditional expected return calculation (using CAPM) 
by: 
• Incorporating conditioning information 

(approach 1) 
• Ignoring conditioning information (approach 2) 

 
Approach 1- Incorporating conditioning information: 
Expected return on market during: 

o expansion = 2% + 0.80 (12% - 2%) = 10% 
o recession = 2% + 1.20 (4% - 2%) = 4.4% 

 
Unconditional expected return on the asset class 
(weighting by probabilities) = 0.50 (10%) + 0.50 (4.4%) = 
7.2% 
 
Approach 2 - Ignoring conditioning information: 
Unconditional beta = 0.50 (0.80) + 0.50 (1.2) = 1.0 
Unconditional expected return on market = 0.50 (12%) + 
0.5 (4%) = 8% 
 
Unconditional expected return on the asset class = 2% + 
1.0 (8% - 2%) = 8% 
 
Approach 2 is wrong as this approach does not take into 
account the fact that asset class return varies with 
business cycle (i.e. beta differs for expansion and 
recession). 
 

2.7 Misinterpretation of Correlations 
 
A significant correlation between variable A and B 
implies at least four possible explanations: 
 

1. A predicts B 
2. B predicts A 
3. C (3rd variable) predicts A and B 
4. The relationship between A and B is spurious  

 
A thorough investigation is required before applying 
correlations in a model. 
A seemingly significant correlation can be spurious. On 
the contrary, two variables may reflect weak or zero 
correlation despite strong but non-linear relationship.  
 



Reading 3 Capital Market Expectations, Part 1: Framework and Macro Considerations FinQuiz.com 

 
2.8 Psychological Biases 

 
Psychological traps can undermine the analyst’s ability 
to make accurate and unbiased forecasts. There is a 
long list of phycological biases (under various names 
and descriptions) that can affect investment decisions. 
Some popular ones are given below:    
 
1. Anchoring bias: It is a tendency of people to give 

undue emphasis to the initial information/values 
referred to as ‘anchor’, and then adjust their final 
decisions up or down based on that “anchor” value. 

 
To mitigate anchoring bias, analysts should avoid 
making early judgements. 

 
2. Status quo bias: It is a tendency of people to prefer 

to “do nothing” by maintaining the “status quo” 
instead of making a change. 

 
• It is closely related with avoiding “error of 

commission” (regret from an action taken) and 
making “error of omission” (regret from not taking 
an action). 

 
The status-quo bias can be overcome by following 
a disciplined approach in decision-making. 

 
3. Confirmation bias: It is a tendency of people to 

seek information that confirms their beliefs and 
ignore or discount information that contradicts their 
beliefs. Confirmation bias implies assigning greater 
weight to information that supports one’s beliefs. 
This bias can be reduced or mitigated by: 

 
This bias can be reduced or mitigated by: 

• collecting and examining complete 
information  

• actively looking for contradictory 
information and contra-arguments.  

 
4. Overconfidence bias: It is a bias in which people 

demonstrate unwarranted faith in their own intuitive 
reasoning, judgments, and/or abilities. 

 
• This bias may result in using too narrow 

range of possibilities or scenarios in 
forecasting. 

• Analysts with overconfidence bias are likely 
to ignore the possibility of uncertainties they 
are aware “known unknowns” as well as 
uncertainties they are unaware “unknown 
unknowns”.  

This bias can be avoided by widening the range of 
possibilities around the primary target forecast. 

 
5. Prudence bias: It is the tendency of analysts to be 

extremely cautious in forecasting in an attempt to 

avoid making any extreme forecasts which may 
adversely impact their career.  

 
The prudence trap can be avoided by 
incorporating plausible scenarios that may result in 
more extreme results.  

 
6. Availability bias: It is the tendency to assign higher 

weight to more easily available and/or easily 
recalled information e.g. information related to 
catastrophic or dramatic past events, recent 
events etc.  

 
This bias can be avoided by using objective data 
and procedures in decision-making. 

 
 

 
 
 

2.9 Model Uncertainty 
 
Investment analysis may be subject to three kinds of 
uncertainties: 

i) Model uncertainty- whether model is 
structurally and/or conceptually correct.  
• potentially the most serious issue 
• as a result, analysts may draw 

fundamentally faulty conclusions   
ii) Parameter uncertainty- whether model’s 

parameters are fitting.  
• analysts should be careful about 

estimation errors. 
iii) Input uncertainty-whether inputs are correct. 

• mostly occurs when using a proxy for 
an unobservable variable.  

• is critical when analyst’s focus is proof 
of concept or theory 

• is less critical when analyst’s focus is 
merely drawing valuable empirical 
relationships. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Practice: Example 3 Curriculum, 
Reading 3. 
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3. 
ECONOMIC AND MARKET ANALYSIS: THE ROLE OF ECONOMIC 

ANALYSIS AND ANALYSIS OF ECONOMIC GROWTH: 
EXOGENOUS SHOCKS TO GROWTH  

 
 
This section illustrates the significance of economic and 
market analysis in developing capital market 
expectations. 
 

3.1 The Role of Economic Analysis 
 
Historically, there has been a correlation among actual 
realized asset returns, expected future asset returns and 
economic activity. 
 
An analyst who has greater ability to predict a change 
in trend or point of inflection in economy activity and 
ability to identify economic variables relevant to the 
current economic environment is considered to have a 
competitive advantage. The inflection points are 
indicators of both unique investment opportunities and 
source of latent risk.  
 
Two major components of Economic Output: 

• Trend Growth: It identifies the long-term 
component of growth in an economy. It is 
relevant for setting long-term return 
expectations for asset classes.  

 
• Cyclical Variation: It measures short-term 

fluctuations in an economy such as 
corporate profits and interest rates etc.  

 

3.2 Analysis of Economic Growth 
 
Economic Growth Trend: The long-term, average growth 
path of GDP around which the economy rotates (i.e. 
slows down or grows) in response to business cycles. 
Economic trend though related but is independent of 
business cycle. 
 
Trends are long-term averages whereas cycles are short-
term fluctuations. It is comparatively easy to forecast 
trends than cycles. 
 
Some trends are predictable especially those trends that 
evolve slowly and are based on easily observable 
factors e.g. demographics. However, some trends such 
as “exogenous shocks” are impossible to forecast. 
 

3.2.1) Exogenous Shocks to Growth 
 
Shocks may originate from domestic or global sources. 
Some shocks may enhance potential growth while 
others may reduce it. Some major types of economic 
shocks are given below: 
 

• Policy change: Pro-growth government policies 
include sound fiscal policy, competition within 
private sector, minimal government interference in 
private sector, sound tax reforms, reduction of trade 
barriers, support for infrastructure and human capital 
development etc. 

 
• New products and technologies: Technology, 

innovations and new products plays a greater role in 
improving potential growth. 

 
• Geopolitics: Geopolitical conflicts (trade barriers, 

using resources to acquire weapons, defense 
spending) reduce potential growth. Sometimes 
geopolitical tensions encourage innovation and 
introduce growth-enhancing technologies.   

 
• Natural disasters: Natural catastrophes destroy 

production capacity and shrink economic growth in 
the short run. Overtime growth may increase if old 
systems are replaced by efficient ones. 

 
• Natural resources/critical inputs: Discovery of new 

natural resources or improved methods to recover 
them (through lower cost of production) may boost 
potential growth. On the other hand, persistent 
supply shortage of resources shrinks growth. 

 
• Financial crises: Financial shocks reduce economic 

growth through decrease in bank lending and 
investor confidence, and consequently affect the 
level of output and trend growth rate. Extensive 
study of 2008 financial crises identified the following 
three types of financial crises with regards to the 
level of output and trend growth rate:  

 
Exhibit: Trend Growth after a Financial Crises 
 

 Persistent Drop in 
Level of output  
(permanent, one 
time drop) 

Subsequent Trend  
Rate of Growth 

Type 1 Yes Unchanged 
Type 2 No Reduced 
Type 3 Yes Reduced 

 
Post 2008, Eurozone experienced the Type 3 
financial crises. 

 

 
 
 

 

 

Practice: Example 4 Curriculum, 
Reading 3. 
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4. APPLYING OF GROWTH ANALYSIS TO CAPITAL MARKET 
EXPECTATIONS 

 
 
The expected trend rate of economic growth is 
applicable in a variety of ways such as: 
 

• It is a key input in discounted cash flow 
models of expected return. 

• The higher the trend rate of economic growth 
of a country, the more attractive returns are 
for equity investors.  

• The higher the trend rate of economic growth 
of a country, the faster an economy can 
grow without any unsustainable increase in 
inflation.  

• Level of real government bond yields and 
trend growth rate are interrelated. 

 

4.1 A Decomposition of GPD Growth and Its Use in 
Forecasting 

 
Trend growth in GDP:  
 

• Growth from labor inputs 
o growth in potential labor force size 
o growth in actual labor force 

participation 
• Growth from labor productivity 

o growth from increasing capital inputs 
o growth in total factor productivity 

(TFP). 
 

 
 

Where,  
 

• Labor inputs includes both number of workers 
and average number of hours they work. 

• Growth in the potential labor force size is 
directed by demographics (e.g. population 
age distribution, net migration, workplace 
norms etc.). Demographics usually tend to 
change slowly but not always as the impact 
of some structural changes is quick.  

• Labor force participation indicates workers’ 
‘labor versus leisure’ decisions. Factors that 
affect labor force participation includes 

social norms, rise/fall of real wages, 
government policies, whether country is 
getting richer etc.  

• Growth from increasing capital inputs – 
investment in additional capital per worker 
called “capital deepening”.  

• Total factor productivity (TFP) – captures 
impacts from technological improvements, 
increase in skilled labor, government 
regulations. 

 
Trend growth rate is considered to be relatively stable in 
mature developed markets therefore extrapolating past 
trends can be a reasonable initial estimate of the future 
growth trend. Same approach with significant 
adjustments to past trends is applied for less developed 
markets.  
 

4.1 Anchoring Asset Returns to Trend Growth 
 
Trend growth rate provides a baseline value for 
estimating:  
 
i) bond yields over long horizons i.e. average level of 

real (nominal) bond yields is linked to trend rate of 
real (nominal) growth.  

ii) long-run equity appreciations i.e. aggregate market 
value of equity is a product of the following three 
factors.   

 
Aggregate market value of equity 𝑉"# = 	𝐺𝐷𝑃" × 𝑆"+ ×
𝑃𝐸" 
 
Where,  
𝐺𝐷𝑃 is a level of nominal GDP 
𝑆"+ is the share of profits in the economy 
𝑃𝐸" is the P/E ratio. 
 
In the long run, growth rate of value of equity 
(capital appreciation component) in an economy is 
linked to the growth rate of GDP i.e. 𝑉"# → 𝐺𝐷𝑃" as the 
other two factors cannot persistently increase or 
decrease over long periods.  

 
Forecasting stock market price changes – in short to 
medium term can be achieved by analyzing 
expected changes in P/E multiple and share of 
capital (in GDP). 
 
Forecasting dividend yield can be achieved by 
dividing dividend payout ratio by profit multiple. 
 
High economic growth rate does not necessarily 
mean high equity market returns because of i) and 
ii). 
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5. APPROACHES TO ECONOMIC FORECASTING

Basic difference between Trend Growth & Econometric 
Forecasting  

Focuses on Attributed to 
Trend growth rate long-term 

average 
supply side of 
economy 

Macroeconomic 
forecasting 

Primarily short-
to-intermediate 
term 
fluctuations 
(business 
cycle) 

Primarily 
demand side 
of economy 
i.e. (shifts in
aggregate
demand, but
also to short-
term
aggregate
supply curve)

Following are the three economic forecasting 
approaches: 

i) Econometric models: the most formal and
mathematical

ii) Economic indicators: variables that lead, lag
or coincide with economic turns. 

iii) Checklist approach: subjective

These approaches are not mutually exclusive. 

5.1 Econometric Modeling 

Econometric models apply statistical methods 
(comprising of equations) to model the relationships 
among economic variables to forecast the future. 

o Structural models: analyze structural relationships
among variables based on economic theory.

o Reduced-form models: have less detailed
knowledge. May range from simple compact
form of underlying structural models to data
driven models with only a heuristic rationale for
choice of variables.

• Econometric models vary from small models to
complex models with hundreds of equations.

• Econometric models forecast future values of
economic variables (endogenous variable explained
by the equation) while modeler supplies the
exogenous variables (e.g. exchange rates, interest
rates, commodity prices) to the model.

Strengths: 

• Econometric variable is useful for simulating the
effects of fluctuations in key variables.

• Econometric models restrict the forecaster to a
certain degree of consistency.

• Econometric models help modelers to reassess the
views based on the model’s prior conclusion.

Limitations: 

• Econometric models require measures from the
real-world activities and relationships, data on
which may not be easily available.

• Variables in the models may be measured with
error.

• The model may have faulty assumptions
• Relationships may be wrongly specified due to

structural changes in the economy overtime.

Therefore, modelers are required to incorporate past 
forecast errors into the model and conduct careful 
analysis of output. 

5.2 Economic Indicators 

Economic indicators are economic statistics provided by 
government and established private organizations on an 
economy’s recent past activity or its current or future 
position in the business cycle. 

Types of Economic Indicators: Following are the three 
types of economic indicators.  
Lagging economic indicator: indicators that reflect 
recent past economic activity (i.e. change with some 
time lag with the change in the economy). 

Coincident economic indicators: indicators that reflect 
current economic activity (i.e. change simultaneously 
with the economy). 

Leading Economic Indicator (LEI): LEIs are indicators 
reflect future economic activity (i.e. change before the 
change in the economy) and therefore help to predict 
the future performance of economy. They are regarded 
as the most important type of economic indicators for 
analysts. 

LEI-based analysis: 

Practice: Example 5 Curriculum, 
Reading 3. 
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• is the simplest forecasting approach because 

it involves only a limited number of variables 
• does not require analysts to make 

assumptions about the path of exogenous 
variables. 

 
Composite LEIs or Individual LEI index: Both individual 
and composite LEIs are used in analysis. Composite LEIs is 
a collection of economic data releases that reflect an 
overall future performance of the economy.  
 
Diffusion index: Diffusion index is a measure that reflects 
number of upward trending indicators and downward 
trending indicators. E.g. if 8 out of 10 indicators are 
exhibiting downward trend, it indicates that an 
economy is likely to contract.  
 

• Composite LEIs are subject to ‘look ahead 
bias’ (relying on data that is not yet 
available) as entire history may be revised 
each month. 

• LEIs are considered to be less effective in 
assessing the outlook of an economy. 

 

5.3 Checklist Approach 
 
This method involves subjective integration of a range of 
economic data. The information gathered can be 
extrapolated into forecasts in two ways i.e. objective 
statistical methods (i.e. time series analysis) or subjective 
or judgmental means to assess the outlook for the 
economy.  
 
Strengths: 
 
• It is a simple and straightforward method.  
• It provides flexibility as the forecaster is allowed to 

quickly incorporate structural changes in the 
economy by changing the variables or the weights 
assigned to variables within the analysis. 

 
Limitations: 
 
• It is time-consuming because it requires analysis of 

broad range of data.  
• It depends on subjective judgment.  

 
 
 
 
 
 
 
 
 
 

5.4 Economic Forecasting Approaches: Summary 
of Strengths & Weaknesses 

 
Econometric Models Approach 

Strengths Weaknesses 
• models can be quite 

robust and may provide 
forecasts close to reality.  

• can be modified readily 
to accommodate 
changing conditions. 

• imposes discipline/ 
consistency on analysis. 

• provide quantitative 
estimates of the effects of 
changes in exogenous     
variables on the 
economy. 

 

• complex & time 
consuming 

• inputs not easy to 
forecast 

• model may be mis-
specified 

• may give false sense 
of precision 

• rarely forecast 
turning points 

 

 
Leading Indicator – Based Approach 

Strengths Weaknesses 
• intuitive  
• simple in construction 
• focuses primarily on 

identifying turning points 
• may be available from 3rd 

parties 
• easy to track 

• History subject to 
frequent revision 

• Current data not 
reliable as input for 
historical analysis 

• Overfitted in-sample 
• Can provide false 

signals 
• May provide little 

more than binary 
guidance  

 
Checklist Approach 

Strengths Weaknesses 
• limited complexity 
• flexible 

o to incorporate 
structural changes 

o to add/drop items 
o to draw information 

from various sources 
• breadth (can include any 

topics, perspectives, 
theories, assumptions). 

• subjective 
• time-consuming 
• manual process limits 

depth of analysis 
• may allow 

inconsistent &/or 
biased views, 
theories, 
assumptions. 

 
Reference: CFA Institute’s Program Curriculum, Reading 
3, Exhibit 4. 
 

 
 
 
 
 
 
 
 

 

Practice: Example 6 Curriculum, 
Reading 3. 
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6. BUSINESS CYCLE ANALYSIS, PHASES OF THE BUSINESS CYCLE 
AND MARKET EXPECTATIONS AND THE BUSINESS CYCLE  

 
 

Business Cycle Analysis 
 
Trend rate of economic growth identifies long-term 
return expectations for asset classes.  
 
Business cycle analysis stipulates short-term fluctuations in 
an economy. These cyclical variations may vary in 
duration and intensity (from few days to very long 
horizons i.e. decades)) and may contain many 
intermediate frequency cycles. 
 
The business cycle arises due to uncertainties in the 
economy, expectational errors and incompetence to 
adjust rapidly to unexpected events; hence, they are 
difficult to forecast.  
 
Sources of uncertainties may be exogenous or 
endogenous to the system. 
 
Endogenous uncertainties include behaviors of 
competitors, suppliers, employers, creditors, customers 
and policy makers; price-quantity adjustments. 
 
Exogenous uncertainties include technological 
developments, political & geopolitical shifts, weather 
patterns, major shocks, natural disasters etc.   
 
The business cycle can be monitored using the following 
variables: 
 

• GDP growth 
• Industrial production (IP) 
• Employment/unemployment 
• Purchasing manager indexes  
• Orders for Durable goods  
• Output gap (difference between potential GDP 

and actual GDP) 
• Leading indicator indexes  

 

6.1 Phases of Business Cycle 
 
Phases of business cycles can be described by various 
manners.  
 
Two phase segmentation of the business cycle: 
One primary (and fairly easy to identify) segmentation of 
the business cycle is “the expansion and the 
contraction” with key turning points at which growth 
changes signs are the peak and the trough respectively.  
 
Five phase segmentation of the business cycle: 

A finer subdivision of a typical business cycle (for the 
purpose of setting expectations for capital markets) 
comprised of the following five phases. 
 
1. Initial Recovery: In this phase, the economy starts to 

grow from its slowdown or trough part of the cycle. 
This is a short phase that usually lasts for few months. 

 
Characteristics: 

• economy picks up 
• business confidence starts to increase 
• monetary policy is still stimulatory 
• output gap is still large 
• inflation is decelerating 
• improvement in spending on houses and 

consumer durables  

 
Capital Market Effects: 
• short-term rates and Government bond yields 

continue to fall in expectation of falling inflation, 
and then start bottoming; 

• stock markets may rise briskly (as fears of recession 
fade away); 

• attractive investments include cyclical assets and 
riskier assets i.e. small stocks higher-yield corporate 
bonds, emerging market equities & bonds. 

 
2. Early Expansion  During this phase, the economy 

starts gaining momentum. 
 
Characteristics: 
• the economy gains some momentum 
• unemployment starts to fall  
• output gap is still negative 
• consumers borrow and spend 
• business increase production and investment  
• profits rise rapidly  
• strong demand for housing and consumer durables 

 
Capital Market Effects: 
• short-term interest rates trend upward; longer-term 

bond yields may be stable or increase slightly; as a 
result, yield curve is flattening 

• stock markets trend upward 

 
3. Late Expansion: During this phase, an economy 

tends to grow rapidly and is likely to be overheated 
and face inflationary pressures due to closing of 
output gap. 
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Characteristics: 
• output gap has closed 
• economy is exposed to overheating 
• low unemployment 
• strong profits 
• rise in inflation, wages and investment spending  
• debt coverage ratio may deteriorate as balance 

sheets expand and interest rates rise. 

central bank may aim for soft landing as fiscal balances 
improves  
 
Capital Market Effects: 
• interest rates tend to rise due to restrictive 

monetary policy; 
• bond yields also tend to rise however, yield curve 

continues to flatten.  
• stock markets may rise but it is highly volatile. 
• cyclical assets underperform and inflation hedges 

(e.g. commodities) outperform. 

 
4. Slowdown: The economy starts slowing down 

primarily due to rising interest rates. During this 
phase, an economy is highly in danger of going into 
recession. 

 
Characteristics: 
• the economy approaches its peak and starts 

slowing  
• confidence among businesses starts falling; 
• inflation is still rising despite slowdown in growth 

mainly due to increase in prices by businesses.   

 
Capital Market Effects: 
• short-term interest rates are high & rising but, after 

reaching some peak point, they start falling → 
indicating inverted yield curve; 

• as the yields fall afterwards, bonds prices rally 
sharply; 

• credit spreads widen 
• stock market may fall, however, quality stocks and 

interest-sensitive stocks (such as utilities) may 
perform well.   

 
5. Contraction: Recession typically lasts for 12 to 18 

months. 
 
Characteristics: 
• investment spending typically leads to contraction. 
• business cut production and profits drop sharply 

• unemployment rises 
• credit tightens 
• often associated with major bankruptcies, incidents 

of uncovered fraud, or a financial crisis; 
• central bank ease monetary policy 

 
Capital Market Effects: 
• both Short-term interest rates & longer-term bond 

yields start falling; 
• yield curve steepens significantly  
• in the early stages, stock market declines  
• in the later stages of the recession, stock market 

starts to improve  
• credit spread widens until signs of trough emerges 

 

6.2 Market Expectations and the Business Cycle 
 
It is quite difficult to identify the current phase of the 
cycle and correctly predict the starting time of the next 
phase because:  
 
• the phases of the business cycle vary substantially 

in length (duration) and amplitude (intensity): for 
example,  
o recessions can be steep with a huge decline 

in output and a substantial rise in 
unemployment; or it can be short lived with 
only a small decline in output and only a 
modest rise in unemployment.  

o weak phase of the business cycle may 
involve only a slower economic growth or a 
“growth recession” rather than a recession.  

• it is difficult to distinguish between cyclical forces 
and secular forces playing on the economy and 
the markets. 

• the connection between real economy and 
capital market returns is quite uncertain. s 

 

  
 
 
 
 
 
 
 
 
 
 
 

 

Practice: Example 7 Curriculum, 
Reading 3. 
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7. INFLATION AND DEFLATION: TRENDS AND RELATION TO THE 
BUSINESS CYCLE 

 
 
Typically, central bank’s policy tools are more effective 
in decelerating economic activity than in accelerating 
the economic activity.    
 
Deflation negatively affects the economy in two ways. 
Deflation tends to: 
 

• reduce the value of debt-financed investments 
• undermine central bank’s ability to affect 

monetary policy to control the economy. (as 
interest rates are close to zero therefore central 
bank is unable to stimulate the economy with 
monetary policy). 

 
Inflation is procyclical and tends to: 
 

• increase during late stages of a business cycle 
when there is no output gap which puts upward 
pressure on prices. 

• fall during recessions and the early stages of 
recovery when there is a large output gap which 
puts downward pressure on prices.  

 
Similar to inflation, inflation expectations are also 
procyclical. However, with regards to timeframe 
(provided investors maintain confidence in the central 
bank’s target):  
 
• very long-term inflation expectations are 

unaffected by periodic fluctuations. 
• short-term inflation expectations turn up with 

actual inflation. 
• intermediate-term inflation expectations 

interweave with different phases of cycles. 
 
Therefore, horizon structure of inflation expectation is 
countercyclical i.e. upward sloping during contraction 
phase and downward sloping during expansion phase. 
 
Effect of Inflation on Asset Classes  
 
1. Cash: 

• means short-term interest-bearing instrument, 
not currency or zero-interest deposit. 

• functions as zero-duration, inflation protected 
asset (i.e. earns floating real rate) considering 
short-term interest rates adjust with expected 
inflation. 

• is attractive(unattractive) in rising(declining) 
rate environment. 

• is attractive investment in deflationary 
environment. 

 
2. Bonds: 

• When inflation ↑(↓), nominal bond price ↓(↑); 
holding bonds incur capital losses(gains). 

• When inflation remains within expected 
cyclical range, short-term yields rise/fall more 
than long-term yield (but have less price 
impact due to shorter duration.). 

• When inflation moves out of the expected 
range, longer-term yields may rise/fall more 
sharply than short-term yields. 

• Persistent deflation favors high quality bonds 
and damages the creditworthiness of lower-
quality debt.   

 
3. Stocks: 

• When inflation remains within expected 
range, neutral effect on stocks as both 
expected future cashflows (earnings + 
dividends) and discount rates change in line 
with the horizon structure. 

• Unexpected rise in inflation is negative for 
financial assets. Less negative for companies 
or industries able to pass on inflated costs. 

• Deflation negatively affect asset-intensive, 
commodity-producing and highly levered 
companies. 

 
4. Real estate: 

• When inflation remains within expected range 
→ rental income rises with expected inflation 
and asset values remain stable.  

• Unexpected rise in inflation, ↑ demand for real 
estate, as a result rental income ↑ faster than 
inflation and asset values ↑.  

• Unexpected fall in inflation (or deflation) puts 
downward pressure on expected rental 
income and asset prices (particularly for less 
than prime properties). 

• Note: The impact on real estate rental 
income (cashflows) and adjustments 
depends on the length of lease, existing 
supply of similar properties, type of real estate 
asset held.  

 
Important Note: Above discussion is based on TWO 
assumptions. 1) Supply is available without any problem 
(i.e. as demand grows, supply of goods and services will 
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be available – though at slightly higher prices). This 
means that either there is unutilized capacity in the 
economy and/or that globalization allows importing 
items when needed. 2) As supply is not a problem 
(assumption 1 above) – business cycles are caused by 
changes in demand – too high or too low demand 
creates imbalances.  
 
These two assumptions imply direct relationship between 
prices and production of goods and services. At higher 
prices (which is because of higher demand) more goods 
and services are produced, and economy overheats. 
Thus inflation is pro-cyclical. 
 

Sometimes inflation is caused by supply shock. This will 
lead to higher prices AND low production, known as 
stagflation. Inflation will be countercyclical in such 
situation (inverse relation between inflation and 
production). This situation is assumed to arise very rarely 
in future. 
 

 
 
 
 

 

8. ANALYSIS OF MONETARY AND FISCAL POLICY 
 

 
Monetary Policy: 
Central banks use monetary policy (primarily interest 
rates) as a tool to intervene in the business cycle to 
manage the cyclical behavior of the economy and to 
prevent it from either overheating or suffering from a 
recession for too long. Therefore, the purpose of 
monetary policy is to be countercyclical. 
 
Each central bank sets its own mandate and objectives; 
and selects its own mix of tools (policy rates, liquidity 
etc.). 
 
Drawbacks of Monetary Policy 
Central bank’s capacity to regulate the economy is 
limited amid substantial uncertainty as well as long and 
variable time lags. Thus, there are risks that central 
banks’ actions may create more economic instability 
instead of resolving the issue. 
 
Central bank’s monetary policy can be like pulling or 
pushing on a string. Pulling(pushing) on a string is similar 
to restrictive(expansionary) monetary policy. 
 
Fiscal Policy: 
Fiscal policy influences the economy by adjusting 
government spending and taxation. 
 
Fiscal policy focus is NOT on short term growth because: 
1) Implementation delay 2) frequent changes will be 
problematic for supplying dependable government 
services. 
 
Exception to above: Automatic fiscal stabilizers 
(progressive tax (a pro-cyclical measure) and means-
based transfer payments (a counter-cyclical measure)) 
work as breaks on rising and as cushion for falling 
economy.  
 
Except for a major structural change in fiscal stance, 
following applies: 

 
To establish 
market 
expectations for  

Primary Focus Secondary 
Focus 

Short-term Monetary Fiscal 
Long-term Fiscal Monetary 

 

8.1 Monetary Policy 
 
Taylor Rule relates a central bank’s target short-term 
interest rate to the rate of growth of the economy and 
inflation. 
 
Taylor Rule Equation: 
 
i∗ = r1234567 + π2 + 0.5 × (Y:2- Y:	4521;)+ 0.5 × (π2  – π465=24) 
 
where, 

𝑖∗= target nominal policy rate 
rneutral = real policy rate that would be targeted if GDP 
growth were on trend and inflation on target 
π2, π465=24 = respectively the expected and target 

inflation rates  
Y:2, Y:	4521;= respectively the expected and trend real 

GDP growth rates 
By readjusting the above equation: 
 
Real inflation adjusted target rate =  
i∗ − π2 = r1234567 + 0.5 × (Y:2 − Y:	4521;)+ 0.5 × (π2– π465=24) 
 
Monetary policy in unlikely to be determined by a single 
equation as many judgments will be involved in 
estimating inputs. 
 
 

 
 
 

Practice: Example 8 Curriculum, 
Reading 3. 
 

Practice: Example 9 Curriculum, 
Reading 3. 
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9. 
WHAT HAPPENS WHEN INTEREST RATES ARE ZERO OR NEGATIVE? AND 

IMPLICATIONS OF NEGATIVE RATES FOR CAPITAL MARKET EXPECTATIONS  
 

 
Prior to 2007-2009 financial crisis, it was assumed that 
zero lower bound (when rates are close to zero) would 
limit central bank’s ability to stimulate growth. 
Individuals’ preference to hold currency (when facing 
negative interest rates) would lower bank’s reserves and 
deposits causing credit contraction. The contraction of 
credit would further put upward pressure on interest 
rates leading to slow down in economic growth which 
would in turn require additional stimulative policies.  
 
After 2007-2009 financial crisis (due to the above-
mentioned reasons) central banks sought some 
unconventional measures. 
 
One such measure was QE (quantitative easing) in which 
central banks purchased high-quality government 
securities at a large scale. This action boosted banks’ 
excess reserves and lowered sovereign bond yields. QE 
was widely used by many central banks such as the US 
Federal Reserve, the European central bank, the Bank of 
Japan and the Bank of England. 
 
Ideally, the execution of QE should have attained the 
desired level of economic growth through spending as 
displayed in the exhibit below. 
 
 

 
 
In reality, as a result of QE, though asset prices rose but 
businesses borrowed to fund dividends and stock 
buyback instead of capital expenditure and individuals’ 

spending ability remained significantly lower because of 
2007 financial crisis. 
 
Benefit of use of QE and negative interest rates is still 
debatable. However, negative rates didn’t result in 
feared negative consequences.  
 
Households and business continued to use bank services 
(did not hoard cash) – even in presence of negative 
interest rates. This happened as modern economy 
requires transactions with large size and large frequency; 
cash cannot serve this purpose. 
 
In theory, negative rates should stimulate economy in 
the same manner as low but positive rates. 
 
Changes in monetary policy appears to be more 
effective in stimulating/countering economic growth in 
high interest rate environment – compared to 
low/negative rate situations. 
 

9.1 Implications of Negative Interest Rates for 
Capital market Expectations 

 
When interest rates are negative, in forming capital 
market expectations for:  
 
i) longer time horizons, 

• ‘long-term equilibrium short-term rate’ is used as 
a baseline rate in models. This rate is estimated 
using Taylor rule’s r1234567 rate. 

 
ii) shorter time horizons, 

• ‘expected path of interest rates’ (possible 
scenarios weighted by probability) should be 
considered. The path starts from negative 
interest rates values and usually converge to the 
long-run equilibrium rate estimate. 

 
Asset class returns amid negative interest rate 
expectations are similar to returns in contraction and 
early recovery phases of a normal business cycle. 
However, compared to the normal business cycle 
phases, in negative interest rate environment there may 
be severe economic distress and greater uncertainty 
regarding timing and strength of economic outlook.  
 
Key considerations when forming capital market 
expectations in a negative interest rate environment 
 
i) Historical Data are less likely to be reliable because:   

• of fundamental and structural changes in 
markets and the economy.  

• information about historical data rarely includes 
situations of negative rates.  
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• of quantitative (especially statistical) models’
discrepancies. Additionally, forecasting must
account for differences in current and historical
values.

ii) Effects of other monetary policy measures appearing
simultaneously

Note: 
Developing capital market expectation in negative 
interest rates is challenging because asset prices are not 
only determined by investor expectations regarding 
long-term equilibrium levels but also on how to reach 
those levels.   

10. THE MONETARY AND FISCAL POLICY MIX AND THE SHAPE OF
THE YIELD CURVE AND THE BUSINESS CYCLE 

i) Level of Interest Rates:

Effect of Persistent Policy Mix on the Average Level of Rates 

Fiscal Policy Monetary Policy Nominal 
Rates 

Loose ⇒↑ Real Rates + Loose⇒↑ Expected 
Inflation 

= ↑ 

Tight ⇒↓ Real Rates + Tight ⇒↓ Expected 
Inflation 

= ↓ 

Loose ⇒↑ Real Rates + Tight ⇒↓ Expected 
Inflation 

= Mid 

Tight ⇒↓ Real Rates + Loose⇒↑ Expected 
Inflation 

= Mid 

The mix of fiscal and monetary policies affect the: 

• level of interest rates
• shape of the yield curve
• relative supply of government bonds of

various maturities

As represented in the table above, all else equal: 

• loose fiscal policies increase levels of real
rates as households and private businesses
save more/invest and attract foreign capital.

• persistently loose (tight) monetary policies
results in higher(lower) actual and expected
inflation.

• the combined impact of loose and tight
policies could be resulted in higher or lower
nominal rates and are labelled as mid-levels.

ii) Slope of the Yield Curve
The slope of the yield curve mainly depends on: 

• expected future path of short-term rates
• risk premium (inherent in longer maturity

bonds)s

Note:  Risk premium justifies why rates are typically 
upward sloping whereas flattening or steepening of the 
yield curve is affected by expected future path of short-
term rates which are mainly driven by business cycles 
and policies.   

iii) “The relative supply of government bonds at various
maturities” is the third factor, the importance of which
has become crucial after 2008-2009 financial crisis
mainly due to the following two reasons.

• No clear lower bound on nominal interest rates
• Persistent large government deficits due to

massive quantitative easing by central banks. If
the relative supply of debt along the yield curve
matters, then the shape of the yield curve and
financial markets will be affected by how in
future governments will fund their deficits and
central banks will manage the maturity of their
holdings.

Issue of bonds in large quantity for a specific maturity 
(e.g. 5y) by the government can cause a temporary 
increase in yield for that particular maturity. The impact 
disappears over time as investors move up or down the 
yield curve to exploit yield differences. 

Very-long-maturity bonds are an exception to the 
above-mentioned paragraph. 

Keeping rates very low in huge-and-rising government 
debt environment can be politically attractive for 
governments (this may happen if central banks is not 
independent). This can have two impacts: 

A. Risk that B. (below) happens will cause yield
curve to steepen.
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B. Inflation spiral may happen (i.e. higher inflation 

à higher nominal rates à more fiscal deficit à 
more government debt à central bank forced 
to run more accommodative monetary policy 
à more inflation) 

 
 
 

 
 Initial Recovery Early Expansion Late Expansion Slowdown Contraction 
Monetary 
Policy & 
Automatic 
Stabilizers 

• stimulative 
stance 

• moving 
towards 
tightening  

• dropping 
stimulus 

• becoming 
restrictive 

• tight 
• tax revenue 

may ↑ 

• increasingly 
more 
stimulative 

Money 
Market Rates 

• low/ 
bottoming 

• expected to 
rise over 
progressively 
shorter 
horizons   

• rise and speed 
up 

• above 
average & 
rising 

• expectations 
may be 
moderated by 
eventual peak 
/ decline 

• approaching 
peak 

• declining 

Bond Yields & 
the Yield 
Curve 

• long rates 
bottoming 

• shortest rates 
start to ↑.  

• Curve is steep 

• yields ↑ 
• stable at 

longer 
maturities  

• yield curve’s 1st 
half 
⇒steepening, 
last half 
⇒flattening  

• yields rise at 
slow pace 

• curve 
flattening from 
longest 
maturities 
inward  

• yields peak, 
then may 
decline 
sharply 

• curve flat to 
inverted 

• yields 
declining  

• curve 
steepening. 

• steepest at 
the tip of 
initial 
recovery 
phase 

 
Reference: CFA Institute’s Program Curriculum, Reading 3, Exhibit 6 
 
 

10.1 The Shape of the Yield Curve and the Business 
Cycle 

 
The shape of the yield curve is useful to predict 
economic growth and the economy’s position in the 
business cycle. 
 
As mentioned in the exhibit above, yield curve flattens 
during the expansion phase, at the peak it is completely 
flat or even inverted and then steepens at the bottom of 
the cycle.  
 

The curvature of the yield curve is primarily determined 
by the expected future path of the short-term rates. 
Analyzing the curve can give us information about 
market participants perception of future changes in 
short-term interest rates. 
 
Analysts need to be careful as shape of yield curve at T0 
may predict economic growth in T1 and economic 
growth in T1 may predict shape of yield curve at T2. 
 

 
 
 

 

11. INTERNATIONAL INTERACTIONS 
 

 
Currently, the significance of international interactions 
for an economy has increased due to the increase in 
globalization of trade, capital flows and direct 
investments.  
 
A country’s international interactions depend on the 
country’s: 

o relative size  
o degree of specialization 

 

Compared to smaller economies, large and diverse 
countries are less influenced by developments in other 
economies.  
 

11.1 Macroeconomic Linkages 
 
Current and capital account levels signify the 
macroeconomic linkages between two countries.  
 
1. Current account represents:  

Practice: Example 10 Curriculum, 
Reading 3. 
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• Net exports of goods and services  
• Net investment income flows 
• Unilateral transfers  

 
2. Capital account (financial account) represents: 
 

• Net investment flows for foreign direct 
investment (FDI) - buying/selling of productive 
assets across borders 

• Portfolio Investment flows (PI) involving 
transactions in financial assets 

 
Current and capital accounts are counterparts. Any 
surplus (deficit) in one account is matched and 
cancelled by equal deficit (surplus) in the other 
account. 
 
Net exports (the component of current account) is 
considered to be the most important element that links a 
country’s current and capital accounts to the broader 
economy and contribute directly to the aggregate 
demand for the country’s output.   
 
According to National Income accounting, 
 
Net exports = Net Private Savings + Government Surplus 
(X–M) = (S–I) + (T-G)  
 
Net private savings = Domestic private Savings – 
Investment spending  
Government Surplus = Taxes – Government spending 
 
 
Four primary tools used to balance the current and 
capital accounts are: 
 

i) changes in income (GDP) 
ii) Relative prices 
iii) Interest rates  
iv) Asset prices 

 
These tools are used to adjust the real economy (current 
account and FDI) and financial markets. However, 
investment markets adjust more quickly than the real 
economy.  
 
Current account changes are slow to occur and reflect 
secular trend. 
 
When a country is running huge current account 
imbalance (e.g. deficit); capital account should 
generate surplus to bring balance back. This can be 
achieved by quick change in 1) exchange rate 2) 
interest rate 3) financial asset prices. (e.g. higher interest 
rates, currency devaluation and low financial asset 
prices will attract foreign investors and generate surplus 
in capital account) 
 

  
 
 

11.2 Interest Rate/Exchange Rate Linkages 
 
 
The link between interest rates and exchange rates is 
crucial for investors. A country can achieve at maximum 
only two of the following:  
 

• free movement of capital 
• fixed exchange rate  
• independent monetary policy 

 
Why? When a central bank pushes interest rate Down 
(loose monetary policy)à investors will flee from capital 
markets (no one likes low returns when they can get 
better return somewhere else – assuming same risk) à 
exchange rates will decline à central bank will have to 
buy its own currency à low capital availability will push 
interest rates back UP (offsetting earlier loose monetary 
policy).  
 
If currencies of two countries are pegged, assuming 
perfect capital mobility and fixed exchange rates à 
countries should have equivalent interest rates. 
 
We can extend this rationale to yield curve.  
 
Two countries share a yield curve when: 
 

• perfect capital mobility (to balance risk-
adjusted capital returns) 

• credibly fixed exchange rates (forever) 
If investors believe that the exchange rates 
will change in future, the risk-return 
expectations will change and both countries 
would no longer share the same yield curve.  

 
If exchange rates between two countries are not 
credible fixed, then the bond yields of weaker currency 
will almost always be higher. However, in the event of 
imminent threat of devaluation, the yields of devaluing 
currency declines sharply and yield curve inversion 
happens (spreads widen more at shorter maturities).   
 
When exchange rates float freely, the link between 
interest rates and exchange rates is primarily 
expectational.  
 
If a country’s currency is expected to depreciate 
(appreciate), its bond yields will tend to rise (fall) to 
balance risk-adjusted expected return. 
 
Note: 
Capital mobility alone is insufficient factor to adjust bond 
yields across two countries.   
 

Practice: Example 11 Curriculum, 
Reading 3. 
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Investors care about: 
 

• domestic asset’s real return. 
• non-domestic asset’s nominal returns and 

exchange rate change. 
 
“Global savings must always equal global investments” 
on the basis of which real interest rates across countries 
are linked. Capital flows towards more productive usage 

and excess savings in one country lead to excess 
investments in another country. 
 

 
 
 

 

Practice: End of Chapter Questions 
+ FinQuiz Questions & Item-sets. 
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1. INTRODUCTION 

This reading primarily evaluates ‘capital market 
expectation setting’ for specific asset classes – fixed 
income, equities, real estate and currencies. 

2. OVERVIEW OF TOOLS AND APPROACHES

2.1 The Nature of the Problem 

For setting expectations, the most important component 
is predicting expected return.  

To forecast expected returns, the selection of 
forecasting techniques depends on the information on 
which the forecast is conditioned and how that 
information will be incorporated into the forecasts. In 
addition, time horizons also matter as the investment 
opportunities vary with business cycle. 

Though investment opportunities may exist in the short-
run, however, in the long-run, asset prices, risk premiums, 
valuation ratios, volatilities exhibit mean reversion based 
on economic and financial fundamentals. 

In terms of risk measures, variances and covariances are 
notable. 

2.2 Approaches to Forecasting 

Three main approaches to forecasting are: 

1) Surveys
2) Judgement
3) Formal tools

1) Surveys

In Surveys, the analysts inquire a group of experts for their 
expectations and then use their responses (consensus 
views) in formulating capital market expectations. These 
views are used as inputs into formal tools and/or to the 
analyst’s own judgement. 

2) Judgment:

Judgement is described as the combination of all the 
information derived from various sources.  

All the assumptions and rationales used in the analysis 
must be explicitly documented by an analyst. In 
addition, the analyst must explicitly mention the 

judgments used in the analysis in an attempt to improve 
forecasts. 

Important Note: 
In using surveys and judgment, analysts should be 
careful about the psychological traps. These traps can 
undermine the analyst’s ability to make accurate and 
unbiased forecasts. 

3) Formal Tools:
Formal tools are established research methods
commonly used or formulating capital market
expectations. Three broad categories include:

i) Statistical Methods
ii) Discounted Cash Flow Models
iii) Risk premium Models

2.2.1) Statistical Methods 
Three major types of statistical methods include: 

Ø Sample Statistics: In this method, the analysts use
sample statistics such as sample mean, sample
variance and sample correlations as an estimate
of expected return, variance and correlations
respectively. However, sample statistics are
subject to sampling error.

Ø Shrinkage Estimation: Shrinkage estimation is a
process in which an estimate of a parameter is
computed by taking weighted average of a
historical estimate of a parameter and some
other estimate of a parameter. Shrinkage
estimation is also known as the “two-estimates-
are-better-than-one” approach. Compared to
sample statistics, shrinkage estimator has lower
forecast errors.

Ø Time-series Estimation: Time series estimation
involves regressing the value of dependent
variable on the lagged values of dependent
variable and lagged values of other selected
variables. This method takes into account volatility
(dynamics) into the forecasting process.
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2.2.2) Discounted Cash Flow 

In Discounted cash flow models (DCF models), an asset’s 
intrinsic value is computed as the present value of its 
(expected) cash flows. Conversely, these models are 
also used to estimate the required rate of return implied 
by the asset’s present value.  
 

2.2.3) Risk Premium Models 
In the risk premium approach, the expected return on a 
risky asset is calculated as the sum of risk-free rate plus 
one or more risk premiums (for which investors demand 
compensation). 
 

Three main methods for modeling risk premiums include: 
 

a) an equilibrium model e.g. CAPM 
b) a factor Model 
c) building blocks  

 
 
 
 
 

 

3. FORECASTING FIXED-INCOME RETURNS 
 

 
Three approaches to forecast fixed-income returns: 
 

• Discounted cash flow (DCF) approach 
• Risk Premium approach 
• Including Fixed-income asset classes in an 

equilibrium model 
 
Among these three approaches, DCF is the most precise 
approach. 
  

3.1 Applying DCF to Fixed Income 
 
Why DCF is well-founded approach for fixed income 
securities’ returns/valuations 
 

• Fixed income securities have finite maturities 
• Cash flows are known or can be modeled 

with great certainty     
 
For other asset classes (e.g. equities) due to their 
uncertain cash flows, DCF approach only provides a 
conceptual outline. 
 
Yield to maturity (YTM) – is the most common valuation 
method for bonds. 
Bonds are quoted in terms of a single discount rate, 
referred to as yield to maturity or YTM. YTM is the discount 
rate that equates the present value of the bond’s 
promised cash flows to its market price. 
 
Two causes why realized returns diverge from initial YTM, 
assuming cash flows are received in full and on time: 
 

i) Potential capital gains or losses on the sale of 
the bond prior to maturity - when Investment 
horizon is shorter than the bond’s duration, any 
change in interest rates will generate capital 
gains/losses. 

ii) Reinvestment of coupon payments 
(reinvestment rates may vary from initial YTM) 

 
Both causes i) and ii) mentioned above work in opposite 
directions. 

• ↑ in interest rates, induce capital losses but ↑ 
reinvestment income 

• ↓ in interest rates, induce capital gains but ↓ 
reinvestment income 

 
When investment horizon = duration of the bond or 
portfolio ⇒ realized return will approximately be equal to 
the initial YTM as capital gain/loss and reinvestment 
effects will offset each other. 
 
Important: 
When investment horizon is: 
 

• shorter than the bond duration ⇒	capital 
gain/loss impact will tend to dominate 

• longer than the bond duration ⇒  
reinvestment impact will tend to dominate  

 
Timing of the rate changes is important factor that affect 
reinvestment return (i.e. the longer the horizon the higher 
the impact).   
 
 

 
 
 

3.2 The Building Block Approach to Fixed-Income 
Return 

 
In building block approach, the expected bond return is 
estimated based on the compensation for specific types 
of risk. For fixed income asset classes, the required return 
includes the following four components: 
 

i) One period default-free rate – interest rate risk 
compensation 

ii) The term premium – duration risk 
compensation  

iii) The credit premium – credit risk compensation 
iv) The liquidity premium – illiquidity 

compensation 

Practice: Example 1 Curriculum, 
Reading 4. 
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Only component (i) ‘short-term default-free rate’ is 
observable. The detail of these components is provided 
next. 
 
 

3.2.1) The Short-term Default-free Rate 
 
Short-term default-free rate is the rate of the highest-
quality liquid security with the maturity equal to the 
investment horizon. Practically, frequently issued zero-
coupon government bills of various maturities (e.g. 3-
month’s T-bills) are used. 
 
• The Short-term default-free rate is closely linked to 

the cyclical factors of monetary policy which in 
turn is linked to the inflation. 

• Under normal conditions, observed rate provides a 
reasonable base to estimate the expected return 
on a risky asset.  

• However, under extreme conditions, the observed 
rate require some adjustment (e.g. upward 
adjustment in case of negative short-term rates).   

 
When maturity of the risky asset is fairly longer than the 
short-term instrument served as the benchmark, an 
adjustment is needed.  The adjustment can be made 
using either of the following two approaches.  
 
Approach 1 
Use yield on a longer zero-coupon bond with duration 
equal to the forecast horizon. The problem with this 
approach is that the rates already incorporate term 
premium (the second of the four components of the 
building block approach).   
 
Approach 2 
Estimate the short-term rate by rolling the short-term 
instrument over the forecast horizon. 
 
Analysts may formulate their own projections with the 
help of useful published information (such as projections 
of future policy rates) or quantitative models (such as 
Taylor rule).  
 

3.2.2) The Term Premium 
 
The default-free spot rate curve demonstrates: 
 

• expected path of short-term rates 
• required term premium of each maturity  

 
However, we cannot directly deduce the term premium 
from the spot curve by subtracting the short-term rates 
from the spot rates at each maturity. 
 
In general, Term premiums: 
 

• are positive 
• increase with maturity 

• are somewhat equivalent to duration and 
vary overtime 

 
Ilmanen (2012), claimed that for nominal bonds, four key 
drivers of term premium are: 
 
i. Level-dependent inflation uncertainty  

 
• Inflation effects both nominal yields and 

term premium.  
• The higher the levels of inflation, the greater 

the inflation uncertainty 
• Nominal yields ↑ 𝑜𝑟 ↓, due to  ↑ 𝑜𝑟 ↓ in  

o expected inflation and inflation risk 
component of term premium. 

 
ii. Ability to hedge recession risk 

In theory: Assets whose prices move opposite to 
economic growth should offer low return premium 
(i.e. these assets should be popular among investors 
and available at higher prices). This is because of 
diversification benefit of these assets (remember 
most of assets are positively linked to economy).  
 
How are bond returns related to growth in 
economy? Positively or negatively? Depends on 
source of economic growth. Link is negative (low risk 
premium) in the case of demand-led growth (e.g. 
consumer confidence is driving consumption and 
investment). Link is positive (high risk-premiums) if 
growth is supply-led (e.g. savings are driving 
investments by factories for export). 

 
iii. Supply and demand 

Term premium component of yield curve influences 
the slope of the yield curve due to the change in 
the relative supply of short-term versus long term 
default-free bonds.   

 
iv. Cyclical effects  

Slope of the yield curve varies with business cycle 
(e.g. flat or even inverted during peak and steep 
during trough). This movement of the yield curve is 
reflected by: 
 

• mainly, due to changes in the 
expected short-term rates  

• to some extent, due to countercyclical 
changes in the term premium  

 
3.2.3) The Credit Premium 

 
Credit premium is the compensation demanded for 
unexpected level of losses.  
 
Both credit risk and expected default losses are 
embedded in credit spreads. Credit spreads do have 
information useful to predict credit premium. Some 
credit models and data (such as default-free rates, 
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default probabilities, recovery rates) assist obtaining 
these premiums from credit spreads.  
 
Ilmanen (2012) postulated that: 
Bond’s credit quality is an important determinant of 
credit spreads and credit premiums.  
 

• ‘Downgrade bias’ (deterioration in credit 
quality) may induce a larger spread change 
than ‘Upgrade bias’ (improvement in credit 
quality). 

• Default losses (likelihood of actual losses) are 
a major concern for below-investment grade 
bonds. 

• Defaults increases in recession 
• Default rate and severity of losses are 

correlated. 
 
Relation of Credit Premiums and Maturity  
 
Historical evidence shows that credit premiums tend to 
be high at short end of the yield curve compared to 
long end. One possible reason of this is due to ‘event 
risk’.  
 
Another reason is that maybe it is due to illiquidity. (Short-
term bonds are mainly long-term bonds near maturity 
(e.g. 20-year bond due in 2 years) and trade less 
frequently)  
 
Many portfolio managers use credit ‘barbell strategy’ to 
gain advantage of current rates by taking credit 
exposures at short maturities and interest rate exposure 
by purchasing long maturities government bonds.  

3.2.4) The Liquidity Premium 

 
Liquidity tends to be higher for bonds that are: 
 

o priced near par (reflective of current 
market levels) 

o relatively new 
o from a relatively large issue 
o from a renowned frequent issuer 
o simple/standard in structure 
o of high-quality 

 
The liquidity of bonds in general depends on the 
willingness of dealers to hold bonds in inventory. The 
higher the inventory risk, the lower the likelihood of 
finding a buyer quickly.  
 

• As a baseline estimate of liquidity premium, 
analysts can use a yield spread (yield 
difference) between “highest-quality fixed-
rate option-free bond and “similar bond from 
the next highest quality large issuer”.  

• The analysts then adjust the baseline estimate 
for the attributes of bonds’ liquidity listed 
above.  

 
 

 
 
 
 
 
 
 

4. RISKS IN EMERGING MARKET BONDS 
 

 
Investing in debt market (developed or emerging) 
involves risks such as potential defaults, fluctuations in 
currencies and interest rates etc.  
 
Some additional risks highly significant for 
emerging/frontier markets, divided in two categories 
are: 
 

i) economic risks (ability to pay) 
ii) political and legal risks (willingness to pay) 

 
Note: Emerging/frontier markets are heterogenous in 
nature therefore risks considerably vary across countries. 
 

4.1 Economic Risks/Ability to Pay 
 
Emerging market countries inherent characteristics that 
make them instable and potentially unable to pay debt 
on time. Some of these characteristics are listed below.  

 
• concentration of wealth & income; less 

diverse tax base 
• dependence on specific industries; low 

pricing power in global markets 
• restrictions on trades, capital flows, currency 

conversion 
• poor fiscal & monetary controls  
• lower levels concerning (educated & skilled 

workforce and technical sophistication) 
• dependence on foreign borrowing  
• less structured financial markets & institutions 
• high sensitivity to capital flight  

 
Key Elements of Emerging Countries’ Risk Analysis  
Analysts should examine the following key 
macroeconomic elements to determine the soundness 
of an emerging country. 
 

Practice: Example 1 Curriculum, 
Reading 4. 
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1 Fiscal deficit to 

GDP ratio: 
• when ratio is persistently > 

4%, it is regarded as risky, 
indicating substantial credit 
risk. 

2 Debt to GDP 
ratio 

• > 70-80% is regarded as 
extremely dangerous 

3 Annual growth 
rate 

• persistent annual growth rate 
< 4% is not favorable 
because it indicates that the 
country is slowly catching up 
with the industrial countries 
and per capita income is 
growing very slowly or even 
falling. 

4 Current 
account 
deficit to GPD 
ratio  

• ratio persistently > 4% is 
regarded as risky as it 
indicates lack of 
competitiveness.  

5 Foreign debt 
to GDP ratio  

• > 50% indicates risky level. 

6 Foreign debt 
to Current 
account 
receipts ratio  

• > 200% indicates risky level. 
• < 100% indicates safe level. 

7 Foreign 
reserves to 
short-term 
debt ratio 

• > 200% indicates safe level. 
• < 100% indicates risky level. 

8 Access to 
external 
support 
mechanism 

• at the time of crises whether 
the country has connections 
for support from IMF, World 
Bank or other international 
agencies. 

 

4.2 Political and Legal Risks / Willingness to Pay 
 
An emerging country’s willingness to is highly influenced 
by the country’s political and legal risks such as: 
 

• weak property right laws 
• property encroachment 
• weak enforcement of contract laws 
• principle of sovereign immunity (sovereign 

government is immune from civil or criminal 
suit) 

• nationalization of companies 
• corruption 
• political instability  
• capital controls 
• currency conversion restraint  

 
Note: Analysts should examine a country’s track record 
to obtain some guidance for the country’s ‘economic 
risks’ as well as ‘political and legal risks. 
 
 

 
 
 
 
 
 

 

5. FORECASTING EQUITY RETURNS 
 

 

5.1 Historical Statistics Approach to Equity Returns 
 
Historical sample averages even when derived from long 
periods does not provide precise estimates. 
 
Shrinkage estimators (that combine historical sample 
mean with a second estimate of the mean return) 
provide a more reliable estimate. 
 

5.2 DCF Approach to Equity Returns 
 
The Gordon growth model (a form of dividend discount 
model) is a useful approach in setting long-run equity 
market return expectations. 
 
Gordon growth model is relatively stable and a 
preferable method over historical stock returns because  

• historical stock return method reflects 
fluctuations in '()*+

,-(.)./0
 and ,-(.)./0

12'
 ratios whereas 

the Gordon growth model takes into account 

the cancelling out impact of these ratios 
overtime. 

 
Grinold-Kroner Model is a restatement of the Gordon 
growth model and it explicitly takes into account the 
impact of number of shares in the market (as 
represented by stock repurchases) and changes in 
market valuations (as represented by the price to 
earnings (P/E) ratio). It is expressed as follows:  
 
E (Re) ≈ 𝑫

𝑷
 + (%∆E −	% ∆S ) +  ∆P/E   equation 1 

 
E (Re) = Expected rate of return on equity  
D/P = Expected dividend yield  
%∆S = Expected % change in number of shares 

outstanding è this term is negative (i.e. -∆S) when 
there are net positive share repurchases; ∆S is 
positive when number of shares outstanding 
increases.  

 
-∆S = Positive repurchase yield 
+∆S = Negative repurchase yield 

Practice: Example 3 Curriculum, 
Reading 4. 
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% ∆E = expected % change in total earnings   
∆P/E = Per period % change in the P/E multiple 
 
(%∆E −	% ∆S) represents growth rate of earnings per 
share  
 
Sources of Expected rate of return on equity: The 
expected rate of return on equity can be decomposed 
as follows:  
 
1) expected cash flow (income) return = D/P − %∆S 
2) expected nominal earnings growth return = % ∆E 
3) expected repricing return = ∆P/E è P/E tends to 

increase when investors expect stocks to be less risky 
in future.  

 
2) + 3) combined represent ‘expected capital gains 
return’ 
 
Theoretically, Grinold-Kronor Model assumes infinite 
horizons while practically projections are made for finite 
horizons. Therefore, analysts should be careful about the 
implications of constant growth rate assumptions for 
different investment horizons. (i.e. P/E growth rate of 2% 
per year may make sense for 10 year investment horizon 
but not for 30 year investment horizon – constant 
compounding at 2% per year will increase P/E ratio to 
absurdly high level in 30 years)  
 
Other than ∆ in P/E input, rest of the inputs can easily be 
found from economic reports and other research 
publications.  
 
∆P/E: Comparison of current P/E ratio with long-term 
historical mean P/E can provide reasonable guidance 
for estimating intermediate-term (but not short-term) 
fluctuations in valuation.  
  
As P/E estimates are heavily influenced by business 
cycles, hence CAPE (cyclically adjusted P/E) is another 
widely known metric that averages away cyclical 
variations in earnings.  
 
 

 
 
 

5.3 Risk Premium Approaches to Equity Returns 
 

5.3.1) Defining and Forecasting the Equity Premium 
 
The equity risk premium is the compensation demanded 
by investors for assuming greater risk associated with 
equity relative to debt.  
 
Equity risk premium can be measured as the amount by 
which expected return on equity exceeds the expected 
return on: 

 
• risk-free rate (equity versus bills premium) – 

which reflects single composite premium for 
equity investment risk)  

or 
• default-free bonds (equity versus bonds 

premium) – which reflects building block 
approach to develop forecasted equity 
returns) 

 
Equity returns forecast either through (equity vs bonds) or 
(equity vs bills) premiums offer little insight as the equity 
returns are much more volatile then bills or bonds. 
 
Historical evidence (the study of historical equity versus 
bonds premium and term-premium by country from 1900 
to 201) suggests that historical premiums are subject to 
estimation error and there is no meaningful difference 
among them. 
 

5.3.2) An Equilibrium Approach 
There are many versions of ICAPM (international Capital 
asset pricing models). One version is Singer-Terhaar 
model that takes into account the market imperfections. 
 
The Singer-Terhaar Model combines two CAPM models 
by separately estimating the risk premium for the asset 
class using the ICAPM under two cases a perfectly 
integrated market and the completely segmented 
market. 
The two assumptions of the model are: 
 

Ø Full integration assumption – every asset is 
priced relative to single global (cap-
weighted) market portfolio. 

 
Ø Complete segmentation assumption – each 

asset class in each country is priced 
separately    

 

 
Estimating Expected Return using Singer-Terhaar Model 
Model’s 1st component (full integration assumption): 
 

𝑹𝑷𝒊𝑮 = 	𝜷𝒊,𝑮𝑴𝑹𝑷𝑮𝑴 = 𝝆𝒊,𝑮𝑴	𝝈𝒊 ?
𝑹𝑷𝑮𝑴
𝝈𝑮𝑴

@	  equation 4 
 

Practice: Example 4 Curriculum, 
Reading 4. 
 

Under basic CAPM model, 
 
𝑹𝑷𝒊 = 	𝜷𝒊,𝑴𝑹𝑷𝑴  equation 2 
 
𝜷𝒊,𝑴 = 	𝑪𝒐𝒗(𝑹𝒊, 𝑹𝑴)/𝝈𝑴𝟐  = 𝝆𝒊,𝑴		 ?

𝝈𝒊
𝝈𝑴
@ equation 3 

 
𝑅𝑃) = 	 [𝐸𝑅) −	𝑅L] risk premium on ith asset 
𝑅𝑃N =	 [𝐸𝑅N −	𝑅L] risk premium on market portfolio 
𝛽),N = ith asset sensitivity to market portfolio = 
𝐶𝑜𝑣(𝑅), 𝑅N)/𝜎NS  = 𝜌)N ?

UV
UW
@ 

 
where 𝜎	is	standard	deviation	and	ρ	is	correlation 
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• Subscript G indicates global equilibrium 
• GM represents global market  
• ?𝑹𝑷𝑮𝑴

𝝈𝑮𝑴
@	 represents Sharpe ratio of global 

market portfolio 
 

Model’s 2nd component (completely segmented market 
assumption): 
 

𝑹𝑷𝒊𝑺 = 	𝟏 × 𝑹𝑷𝑺𝒊 = 𝟏 × 	𝝈𝒊 ?
𝑹𝑷𝒊𝑺

𝝈𝒊
@  equation 5 

 
• Setting 𝛽	𝑎𝑛𝑑	𝜌 of 1st component of equation 

equal to 1 
• Subscript S indicates segmented market 

equilibrium 
• 1 X RP indicates that required risk premium 

can take any value 
• 𝟏 × 	𝝈𝒊 ?

𝑹𝑷𝒊𝑺

𝝈𝒊
@ represents two parts, i) 𝝈𝒊 asset 

risk, ii) ?𝑹𝑷𝒊
𝑺

𝝈𝒊
@	Sharpe ratio in segmented 

market. 
 

Applying degree of integration: 
Final Singer Terhaar risk premium is calculated by 
applying degree of integration (taking a weighted 
average of risk premium under perfectly integrated 
markets and risk premium under perfectly segmented 
markets). 

 
𝑹𝑷𝒊 = 	𝝋𝑹𝑷𝒊𝑮 + (𝟏 −𝝋)𝑹𝑷𝒊𝑺   equation 6 
φ represents degree of integration of the given asset  
 

Values required for Singer Terhaar model are: 
 

• two Sharpe ratios (integrated & segmented) 
• degree of integration φ value 
• asset’s volatility and beta relative to global 

market portfolio 
 
Note: For simplicity, it is assumed that the global Sharpe 
ratio is equal to the local Sharpe ratios i.e. market risk is 
same in every market. 
 
Analysts should make judgement about degree of 
integration of the given asset market. It has been 
observed that degree of integration for:  
 

• bonds and equities in  
o developed market is high, so for a starting 

point, a range of 0.75 – 0.90 would be 
reasonable. 

o emerging market is low, so for a starting 
point, a range of 0.50 – 0.75 would be 
reasonable 

• real estate market is increasing, and in 
general is fairly close to emerging market 
bonds and equities. 

• is high for commodities for which actively 
traded, high volume future contracts are 
available.  

 
Hypothetical Example:  
Estimating Expected Returns for Canadian bonds and 
equities using Singer-Terhaar Model 
 

 Canadian 
Bonds 

Canadian 
Shares 

Volatility 𝝈𝒊 8% 16% 
Correlation with 
global market 𝝆𝒊,𝑮𝑴		 

0.45 0.65 

Degree of 
integration 𝝋 

0.80 0.80 

Segmented market 
Sharpe ratio 𝑹𝑷𝒊

𝑺

𝝈𝒊
 

  

Risk-free rate = 5% 
Global Sharpe ratio = 0.28 

 
1. Calculate Risk Premium under completely integrated 

markets:  
According to model’s first component: 𝑅𝑃)1 = 
𝜌),1N 	× 𝜎) × ?

n'oW
UoW

@ 
Ø Bonds = 8% × 0.45 × 0.28 = 1.008% 
Ø Equity = 16% × 0.65 × 0.28 = 2.912% 

 
2. Calculate Risk Premium under completely 

segmented markets:  
According to model’s 2nd component 𝑅𝑃)p =
	1 × 	𝜎) ?

n'V
r

UV
@ 

Ø Bonds = 8% × 0.28 = 2.24% 
Ø Equity = 16% × 0.28 = 4.48% 

 
3. Apply Degree of Integration to risk premium 

estimates: 
Ø Bonds = (0.80 × 1.008%) + (0.20 × 2.24%) 

= 1.2544% 
Ø Equities = (0.80 × 2.912%) + (0.20 × 4.48%) 

= 3.2256% 
 
4. Add Risk-free rate to risk premiums to calculate the 

expected returns:  
Expected return for:  

Ø Bonds = 5% + 1.2544% = 6.2544% 
Ø Equities = 5% + 3.2256% = 8.2256% 

 
Analyst’s should then adjust the above calculated 
expected returns for liquidity premiums. 
 

• the lower the degree of integration, the 
higher the liquidity premium  

  
 

 
 

Practice: Example 5 Curriculum, 
Reading 4. 
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5.4 Risks in Emerging Market Equities  

 
Risks of emerging (and frontier) market equities are 
similar to the risks of emerging market bonds (described 
earlier). However, because the attributes of equities 
differ from the bonds, the risks may also be of different 
forms.  
 
For example, the prime focus of emerging market  
 

• debt investors is on bondholders’ ability and 
willingness to pay debt.  

• equity investors is the valuation of their 
ownership claims (e.g. issues regarding 
government confiscation, corporate insiders, 
misuse of business assets, transparency issues 
etc.) 

 

Some risks related to emerging market equities include 
unstable and weaker economies, political systems, 
policy frameworks, legal protections, corporate 
governance, property rights, disclosure rules etc. 
 
Country versus Industry Factors 
Though both ‘country’ and ‘industry’ factors are 
important for global equity returns however, as emerging 
equity markets are not fully integrated hence the 
country’s equity market risks and returns are significantly 
influenced by the country’s economic and market 
factors.  
 
 

 
 
 
 

6. FORECASTING REAL ESTATE RETURNS 
 

 
Characteristics that make direct ownership in real estate 
different from other investment are that real estate: 
 

• is indivisible, immobile & heterogenous 
• is a factor of production (like capital or labor) 
• involves operating and maintenance cost 
• relatively illiquid and costly to transfer 
• trade infrequently 

 
 

6.1 Historical Real Estate Returns 
 
Due to the real estate issues mentioned above, historical 
analysis for real estate is problematic; and real estate 
owners have to rely on appraisals for property valuation.  
 
Use of appraised values: 
 

• smoothed the returns i.e. volatility in 
underlying values is understated; 

• understate the correlations with other assets; 
• overstate the benefits of adding real estate 

to a traditional portfolio; 
 
One standard method for ‘un-smoothing’ the appraisal-
based valuations is the use of ‘time-series model.’   
 

6.2 Real Estate Cycles 
 
Both business cycles and real estate affect each other. 
 
The supply of real estate is somewhat stable whereas the 
demand increases or decreases with the economic 
activity. This factor draws a strong link amongst property 

values, rents and occupancy rates depending on the 
type and quality of the real estate. 
 

• High-quality properties with long leases have 
low turnover, and therefore less volatile rents 
and occupancy rates.  

• Low-quality properties are highly sensitive to 
economy and the rents and occupancy 
rates of these properties fluctuate 
significantly. 

• Rents of short-leased properties incorporate 
current supply-demand imbalance. 

 
How Supply and demand imbalance derives boom-bust 
cycle in real estate  
 

Ø Boom: As the perception of demand ↑ ⇒ 
property values, lease rates, occupancy ↑, ⇒
	investment in property ↑ ⇒ boost economic 
activity ⇒ perceived profits induce building 
new capacity. 

 
Ø Bust: Optimistic projections cause ⇒ 

Overbuilding ⇒ 	property values, lease rates, 
occupancy ↓ ⇒ it takes several months or 
years to absorb excess supply 

 
 

6.3 Capitalization Rates 
 
Capitalization (Cap) rate is a standard method used for 
commercial real estate valuation. Cap rate for real 
estate is equivalent to earning yield for equities. Cap 
rate may vary depending on the type, location and 
quality of the property. 
 

Practice: Example 6 Curriculum, 
Reading 4. 
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Ø Cap rate = stuuvwx	yvzu

{|	}~�
�u��vuxy	�z�tv

 ,  where NOI = net 
operating Income 

 
Ø Expected return on real estate E(Rre): 
o for long run (assuming constant growth rate 

for NOI) is:  
E(Rre) = Cap rate + NOI growth rate   equation 
7 

 
o for a finite horizon (to reflect expected rate of 

change in the cap rate) is:  
E(Rre) = Cap rate + NOI growth rate - %Δ Cap 
rate   equation 8 

 
NOI growth rate can be subdivided into real component 
plus inflation. 
 
In addition to positive relation with general level of 
interest rates (strong pro-cyclical effect), cap rates are 
positively linked to credit spread (small counter-cyclical 
effect) and negatively linked to private-borrowing/GDP 
ratio (small counter-cyclical effect). Net effect is pro-
cyclical (i.e. rising cap rates in expanding economy and 
falling cap rates in recessionary economy). 
 

6.4 Risk Premium Perspective on Real Estate 
Expected Return 

 
From risk premium standpoint, real estate indicates some 
bond-like and some equity-like characteristics. Therefore, 
risk premiums of real estate range in between bonds and 
equities. 
 
Bond-like risks  
Real estate must earn: 
 

• credit premium (income earning properties 
bear credit risk of the tenants) 

• term premium (real estate has high effective 
duration and is sensitive to long-term rates)   

 
Equity-like risks: 
Real estate must earn: 
 

• significant equity risk premium (fluctuations in 
property values, uncertainties regarding rent 
growth, lease term, vacancies) 

 
Liquidity: 
Liquidity is an important concern for direct real estate 
investment. Degree of liquidity depends on the 
transaction frequencies. Sometimes, it is not only difficult 
but entirely impossible to quickly sell a property at its 
current value without a significant price discount. 
 
2% -4% is considered to be a reasonable liquidity 
premium for commercial real estate. 
 
 

6.5 Real Equilibrium 
 
Real estate plays an important role in global wealth and 
is often incorporated into equilibrium frameworks (such 
as Single-Terhaar model). However, some key 
adjustments should take into consideration before 
incorporating real estate in the framework. 
 

i) Removal of smoothing effect from risk, return 
data and real estate benchmarks. 

 
ii) Adjustment for illiquidity (by adding liquidity 

premium) 
 

iii) Real estate is location-specific therefore 
location analytics are more critical then 
global, economic or market factors. 

 
 

6.6 Public versus Private Real Estate 
 
Two basic forms of real estate investments are: 
 

• direct investment  
• indirect investment e.g. through REITs 

 
The analysis and distinction between both types depend 
on various factors such as smoothing of return, 
heterogeneity, level of leverage etc. For comparison of 
direct versus indirect real estate investments, the 
following issues are worth considering. 
 

o Transaction-based returns for unlevered direct 
real estate investments 

o Firm-by-firm deleveraging of REIT returns 
based on their individual balance sheet over-
time. (Deleveraging reduces both mean 
returns and volatilities).  

o Careful construction of direct real estate and 
REIT portfolios with matching property 
characteristics  

 
Direct real estate properties appear to have low 
correlation with financial assets including REITs. However, 
the main reason of low correlation is the smoothing 
nature of data available for real estate returns.   
 
REITs are more liquid that direct real estate. REITs act like  
 

• equities in the short run 
• real estate in the long run   

 

6.7 Long-term Housing Return 
Residential real estate is approximately 75% of total 
value of developed properties and was the best 
performing asset class over 145 years period (1870-2015). 
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7. Forecasting Exchange Rates 
 

 
Exchange rates are difficult to forecast therefore many 
asset managers either 
 

• hedge currency exposure or 
• passively accept the impact of currency 

movements 
As the expectations of prices, values or quantities within 
one currency changes, it ultimately affects the country’s 
exchange rate forecasts. Numerous factors that 
influence a country’s exchange rates include the 
country’s government, financial & legal systems, laws & 
regulations, geographical position, monetary & fiscal 
policies etc.  
 

7.1 Focus on Goods & Services, Trade and the 
Current Account 

 
Three primary ways in which trade in goods and services 
influence the exchange rate are: 

i) Trade flows 
ii) Quasi arbitrage of prices - purchasing power 

parity (PPP) 
iii) Competitiveness and sustainability of the 

current account 
 

7.1.1) Trade Flows 
 
Net trade flows (being much smaller compared to GDP) 
do not significantly affect current currency exchange 
rate. However, if trade flows become larger than 
financing/investment flows than a currency crisis may 
develop (e.g. too much import may require a country to 
go to IMF).  
 

7.1.2) Purchasing Power Parity (PPP) 
 
According to PPP, differences in inflation between two 
countries should be reflected in the changes in the 
exchange rate between them i.e. expected % ∆ in 
exchange rate = difference in expected inflation 
 
When PPP holds, real exchange rate is constant i.e. the 
expected change in the real exchange rate should be 
zero. 
 
PPP Mechanism  
The process of PPP is based on quasi arbitrage. Free and 
competitive trade helps equalizing prices of identical 
goods in different countries. The process is useful but slow 
therefore PPP is suitable to forecast direction of 

exchange rates in the long run but is a poor predictor of 
exchange rates in short or even medium run.  
 
Deviations from PPP 
Some reasons for deviations from PPP are: assumption of 
well-aligned prices and exchange rate, not all goods 
are traded, trade barriers, impact of capital flows, 
changes in a country’s terms of trade. 
 
PPP works well (over medium and long term) when 
inflation difference between two countries is large, 
persistent and inflation is linked to money supply.  
 
7.1.3) Competitiveness and Sustainability of the Current 

Account 
 
In the absence of capital flows, adjustment in trade 
balance takes place through prices, quantities and 
exchange rates. As the prices and quantities adjust 
slowly, the adjustment in trade balance is mainly due to 
the change in exchange rates.  
Sensitivity of exchange rates to the trade flows - 
especially in developing markets.  
Exchange rates are highly sensitive to the trade flows or 
current account balance. Two important forces are: 
 
i) Restrictions on capital mobility: 
 

• Imposition ⇒ increase sensitivity of exchange 
rates to the trade flows (or current account 
balance). 

• Removal ⇒	reduce sensitivity of exchange 
rates to the trade flows (or current account 
balance).  

 
ii) Size and sources of the current account imbalance 
Exchange rates are affected by the size and sources of 
imbalance which in turn depend on whether the 
imbalance is considered to be persistent, and if yes then 
whether it is sustainable? For example,  
 

• small imbalance is likely to be persistent and 
exerts less pressure on exchange rates 

• large persistent imbalance is likely to exert 
significant pressure on exchange rates. 

• large transitory imbalance may not exert 
significant lasting impact on exchange rates. 

• current account deficit is less sustainable 
when it is financed through debt. 

 

Practice: Example 7 Curriculum, 
Reading 4. 
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Current account balance is difference between 
national savings and investment. 

Current Account Surplus indicates that: 
Household savings + business profits + Government 
surplus/deficit > domestic investment spending  

Current Account Deficit indicates that:  
Household savings + business profits + Government 
surplus/deficit < domestic investment spending  

Current Account Deficit can be because of 1) Profitable 
investment 2) Household consumption. Deficit arising 
from consumption is unsustainable. 

Large Current Account Surplus can be unsustainable as 
well. Importers (deficit countries) may not continue to 
import OR citizens of surplus country may not maintain 
such a high level of savings 

Temporary imbalances mainly arise from business cycles. 
Persistent imbalances depend on Structural imbalances. 
Structural imbalances arise from: 

• persistent fiscal imbalances
• preferences (demographics, institutions’

partialities)
• absence or presence of Important Resources
• absence or presence of profitable investment

opportunities
• prevailing terms of trade

Exchange rates do not change rapidly. Even if they do, 
impact on current account balance takes time to adjust 
as spending and investment decisions change slowly. 

7.2 Focus on Capital Flows 

Two halves of the balance of payment are current 
account and capital account. Almost all short-term and 
intermediate term adjustments occur in capital account 
whereas current account adjustments are slow in nature. 

7.2.1) Implications of Capital Mobility 
Investment in each currency is considered as a separate 
portfolio. When capital flows freely, expected % change 
in exchange rate is equal to the excess risk-adjusted 
expected return on domestic portfolio over the foreign 
portfolio. This notion is expressed as: 

𝐸�%∆𝑆�/�� = �𝑟� − 𝑟�� + �𝑇𝑒𝑟𝑚� − 𝑇𝑒𝑟𝑚�� +	�𝐶𝑟𝑒𝑑𝑖𝑡� −
𝐶𝑟𝑒𝑑𝑖𝑡�� +	�𝐸𝑞𝑢𝑖𝑡𝑦� − 𝐸𝑞𝑢𝑖𝑡𝑦�� +	�𝐿𝑖𝑞𝑢𝑖𝑑� − 𝐿𝑖𝑞𝑢𝑖𝑑��   
equation 9 

Expected change in exchange rate 𝐸�%∆𝑆�/�� is sum of 
difference of two markets (domestic versus foreign) 
regarding various risk premiums (such as nominal short-
term rates, term, credit, equity, liquidity etc.) of the 
portfolio. 

Example: 
Consider a hypothetical country XYZ. Compared to 
foreign market, XYZ market has 0.75% higher (r), 0.35% 
higher term premium, 0.55% lower credit premium, 1.2% 
higher equity premium whereas liquidity premium is 
same.  

To equalize risk-adjusted expected return XYZ currency 
must be expected to depreciate by 1.75 (= 0.75%+0.35%-
0.55%+1.2%). 

When the portfolio in domestic currency offers higher 
(lower) expected risk-adjusted return, domestic currency 
should be expected to depreciate (appreciate). This 
rapid jump in exchange rate is well-explained by 
Dornbusch (1976) as an exchange rate overshooting 
mechanism.  

Overshooting mechanism suggests that the adjustment 
of investment opportunity between domestic and 
foreign market take place in three phases. 

Ø 1st phase: In short-run exchange rate overshoots
i.e. exchange rate fluctuates
(appreciate/depreciate) as capital flows toward
the more rewarding market. Change in
exchange rate shifts domestic financial market
prices (e.g., money market, bonds, equities,
foreign exchange).

• The higher the flow, the higher the
appreciation or depreciation of the
domestic market which will
subsequently increase or decrease the
asset prices in the domestic market.

Ø 2nd phase: In the medium-term, adjustment in
asset prices take place gradually and as a result
sometimes financial exchange market fine-tunes
in reverse.

Ø 3rd Phase: In the long run, economy reaches new
long-run equilibrium in all markets by adjusting
various risk premiums and diffusing initial
overreaction of exchange rate movements  This
phase reflects the equation of 𝐸�%∆𝑆�/��
mentioned above where some or all price
adjustments for various components (risk
premiums) take place.

Note: 
These phases signify that the relation between currency 
appreciation or depreciation and investment 
opportunities (interest rates, asset prices) is uncertain 
(not always in same direction). 

7.2.2) Uncovered Interest Rate Parity and Hot Money 
Flows 

According to uncovered interest rate parity (UIP), 
expected %∆ in exchange rate should be equal to 
nominal interest rate difference between two countries. 
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UIP versus empirical evidence:  
Though UIP claims that first component (nominal interest 
rate part) of equation 9 suppresses all other components 
(risk premiums). However, empirical evidence shows that 
UIP is not a fine predictor of exchange rate as on 
average carry trades (borrowing in low rate currency 
and lending in high rate currency) earn sizable profits 
after adjusting costs.   
 
Hot Money Flows:  
Robust flow of capital from one country to another to 
earn short-term interest rate difference.  
 
Why hot money flows are challenging for central banks  
 

• Limit central bank’s ability to handle monetary 
policy effectively. 

• Incite firms to rely on short term financing to 
fund their long-term needs. When short-term 
financing eventually falloffs, crises may occur. 

• Overshooting of exchange rate may disturb 
non-financial businesses 

 
Note: Sensitivity of these issues escalates for emerging 
market economies  
 
How Central Bank deals with Hot Money Issues: Central 
bank manages hot money issues by:  
  

• buying/selling the foreign currency  
• neutralizing the impact of domestic liquidity 

(through buying/selling of government 
securities to control bank reserves and target 
level of interest rates)  

 
Note: If the intervention is ineffective, the central bank 
may restrict capital mobility.  
 

7.2.3) Portfolio Balance, Portfolio Composition, and 
Sustainability Issues 

 
Difference in business cycle may cause investors to 
allocate more money (thus buy currency to purchase 
financial/real assets of a country in improving 
economies) to some countries. (e.g. globalization 
creating economic growth for emerging economies). 
These changes are typically tactical in nature and not 
strategic. 
 
In the long run, the relative size of each country’s 
portfolio within a global market portfolio depends 
primarily on the country’s: 
 

i) relative trend growth rate 
ii) current account balances  

 
 
 
 
 

i) Trend Growth Rate: 
 
Ø Firstly (with regards to strategic asset allocation), 

investors expand the share of their global market 
portfolio for a country with rapid economic 
growth. However, the subsequent currency 
depreciation partly cancels out the increase in 
that country’s share in the global portfolio and 
puts an upward pressure on risk premiums. 
However, there are some mitigating factors given 
below. 

 
• With growth come wealth accumulation:  

As the country’s share expands in global 
market portfolio, the domestic investors 
eagerly invest a large portion of the newly 
created assets denominated in their home 
currency, perhaps due to home country bias.  

 
• Productivity-driven growth:  

When a country’s growth is strongly linked 
with the productivity, the country attracts 
foreign and domestic investors through 
financial flows and foreign direct investment.  

 
• Small initial weight in global portfolios: 

Countries with remarkably high trend growth 
rates are typically small and often belong to 
emerging or frontier markets. The reason why 
these countries have greater extent to 
expand their share in global market portfolio 
includes: 

 
o restricted foreign access to local-

financial markets in the past  
o have funded external deficits in 

major currencies in the past 
 
Ø Secondly (with regards to strategic allocation), 

large, persistent current account deficits funded 
cause currency depreciation overtime and 
compel investors to increase their share in that 
currency. However, there are some mitigating 
factors: 

 
• The source of the deficit matters: Current 

account deficits are: 
a) easy to finance when arising from 

strong, profitable investment 
spending. 

b) difficult to finance when arising from 
high household spending and weak 
business profits. 

 
• Special status of reserve currencies: Reserve 

currencies are foreign currencies held in 
significant quantities as part of country’s 
foreign exchange reserve. For example, U.S. 
dollar is the most widely used reserve 
currency). Countries use the reserve currency 
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to maintain liquidity, to trade internationally, 
to price their commodities etc.  

  
ii) Current Account Balances:  
Current account imbalance reflects transfer of capital 
from deficit country to surplus country. In a perfectly 
integrated market this transfer of wealth should not have 
any impact on asset prices or exchange rates. 
Practically, the transfer of wealth decreases (increases) 
the demand of assets for the deficit (surplus) country.   
 
How the transfer of wealth affects a specific country’s 
portfolio depends on whether the change would entirely 
be reflected through exchange rate or whether some 
portion of the change would be reflected through asset 
price adjustments (according to equation 9). 
 

• Positive signs for a country’s currency are 
foreign direct investment, investment in 
private real estate, private equity, public 
equity.  

• Warning signs for a country’s currency are 
debt sustainability issues (high & rising debt-
to-GDP ratio) primarily government 
borrowing, may also apply to private debt, 
large short-term borrowings due to hot money 
flows etc.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 

8. FORECASTING VOLATILITY 
 

 
Variance measures the risk of a single asset. To estimate 
the risk of a portfolio, analysts apply variance 
covariance matrix (VCV) matrix. 
 

8.1 Estimating a Constant VCV Matrix with Sample 
Statistics 

 
Commonly to estimate constant variances and 
covariances, analysts use historical return data and 
calculate sample variances or covariances. These 
values are then compiled into a constant VCV matrix.   
 
Common problems of using sample VCV matrix as an 
estimate of the true VCV matrix are:  
 

• Two issues related to sample size are: 
o if the number of assets exceeds the 

number of historical observations, 
some portfolios mistakenly appear 
riskless. 

o for a typical sample size, the method 
is subject to substantial sampling 
error. 

 
• Elements used in VCV matrix does not 

recognize cross-sectional consistency. 
 
Note:  
 
A rule of thumb to address sample size issues is that the 
number of observations should be 10 times more than 
the number of assets.   
 
 

 
 

8.2 VCV Matrix from Multi-Factor Models 
 
Factor models are standard models of imposing structure 
on the VCV matrix which allow them to handle large 
number of observations (asset returns). 
 
The return on ith asset is computed as: 
 
𝒓𝒊 = 	𝜶𝒊 + ∑ 𝜷𝒊𝒌𝑭𝒌 + 𝜺𝒊𝑲

𝒌�𝟏    equation 10 
𝛼) = constant intercept 
𝛽)� = asset’s sensitivity to kth factor 
𝐹� = kth common factor return 
𝜀) = error term  
 
The variance on ith asset is computed as: 
 
𝝈𝒊𝟐 = 	∑ ∑ 𝜷𝒊𝒎𝑲

𝒏�𝟏 	𝜷𝒊𝒏	𝝆𝒎𝒏𝑲
𝒎�𝟏 +	𝒗𝒊𝟐   equation 11 

 
𝜌¤. is covariance between the mth and nth factor 
𝑣)S   is variance of ith asset return  
 
Covariance between ith and jth assets is: 
 
𝝈𝒊𝒋 = 	∑ ∑ 𝜷𝒊𝒎𝑲

𝒏�𝟏 	𝜷𝒋𝒏	𝝆𝒎𝒏𝑲
𝒎�𝟏    equation 12 

 
The use of factor models avoids the problem of 
mistakenly identifying risk less portfolio. 
 
Compared to sample VCV, factor model: 
 

Practice: Example 8 Curriculum, 
Reading 4. 
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Ø makes VCV matrix easier 
Ø achieve cross-sectional consistency  

 
How factor model makes VCV easier? 
Sample VCV matrix for n assets require  ¦§(§¨©)S ª 
covariances  

• for example, if N = 100 there are 4,950 
covariances.  

 
Factor-based VCV substantially reduces the elements of 
the factor to only 500 by estimating [𝑁 × 𝐾] factor 
sensitivities plus elements of factor-based VCV ¦(®©)S ª 
denoted by Ω.  

• for example, if N = 100 and K = 5 then there will 
be only 500 sensitivities and 15 elements of 
factor VCV matrix). 

 
Cross-sectional consistency is improved through factor-
based model? 
 
Suppose, true covariance of an asset i and j are 
proportional to asset i’s covariance with another asset k, 
such that: 
 
UV°
UV±
= 	𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡    equation 13 

 
With factor-based model estimates can be made that 
satisfy the equation 13 for any assets i, j and k whereas 
sample covariance cannot do that.  
 
However, single factor model precisely executes the 
right cross-sectional structure i.e. using equation 12 and 
assuming single factor (i.e. k=1) implies that covariance 
from single factor model will satisfy 
 
UV°
UV±
= 	 ´°

´±
  equation 14 

 
Factor-based VCV matrix: 
 
• Benefits: A well-specified factor model contains 

significantly less estimation error and have superior 
cross-sectional consistency. 

 
• Problem: Factor based VCV matrix will be most 

likely mis-specified; resulting in biased and 
inconsistent VCV matrix. (i.e. more precision but 
less accuracy) 

 

8.3 Shrinkage Estimation of VCV Matrices 
 
Shrinkage estimation of VCV matrix is a weighted 
average of sample VCV matrix elements (variance, 
covariance) and target VCV matrix elements (variance, 
covariance). 
 

• Target VCV matrix reflects data based on 
‘prior knowledge’ of the structure of the true 

VCV matrix. Factor-model-based VCV matrix 
is used as target. 

• Same weights are applied to all elements of a 
particular category (i.e. sample and target).  

• Incorporating target VCV to sample VCV 
improves the efficiency of sample VCV matrix 
estimates i.e. smaller mean-squared error 
(MSE). 

• MSE is equal to estimator’s variance + square 
of its bias 

• Shrinkage estimator may be marked as bias. 
However, the MSE of a biased shrinkage 
estimator typically is smaller than the MSE of 
an unbiased sample matrix.  

 

 
 

8.4 Estimating Volatility from Smoothed Returns 
 
Available return data of asset classes (such as, real 
estate, private equity, hedge funds) reflect smooth data 
(less volatile returns than actual returns).  
 
As a result, the variance and correlations of such assets 
with traditional assets are underestimated or biased 
downward and lead to imprecise analysis and 
correspondingly poor asset allocation decision. 
 
Current observed return 𝑅µ is a weighted average of 
current true return, 𝑟µ + past observed return 𝑅µ¨© 
 
𝑹𝒕 = 	 (𝟏 − 𝝀)𝒓𝒕 +	𝝀	𝑹𝒕¨𝟏  equation 15 
 
 
where 𝜆	𝑚𝑎𝑦	𝑟𝑎𝑛𝑔𝑒	𝑓𝑟𝑜𝑚	0	𝑡𝑜	1 
 
𝒗𝒂𝒓	(𝒓) = 	 ?𝟏®𝝀

𝟏¨𝝀
@ 	𝒗𝒂𝒓(𝑹) > 𝒗𝒂𝒓(𝑹) equation 16 

 
 
For example, if 𝜆 = 	0.75, then asset’s true variance, 
var(r), is 7 times (=𝟏®𝟎.𝟕𝟓

𝟏¨𝟎.𝟕𝟓
) the observed variance and 

similarly, asset’s standard deviation is 2.65 (=√7) times the 
observed standard deviation. 
 
 

 
 
 

8.5 Time-Varying Volatility: ARCH Models 
 
Previous discussion assumes the values of variance and 
covariance estimates remain constant over time. In 
reality, time-series data of asset returns exhibit volatility 
clustering (periods of high and low volatility). 
 

Practice: Example 9 Curriculum, 
Reading 4. 
 

Practice: Example 10 Curriculum, 
Reading 4. 
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ARCH (autoregressive conditional heteroscedasticity) 
models, a wide-ranging class of models, address time 
series volatilities.  
 
One simple form of these models is specified below: 
 
𝝈𝒕𝟐 = 	𝜸 + 	𝜶𝝈𝒕¨𝟏𝟐 + 	𝜷𝜼𝒕𝟐 equation 17 (a) 
 
 
by rearranging the above 
 
𝝈𝒕𝟐 = 	𝜸 +	(𝜶 + 𝜷)𝝈𝒕¨𝟏𝟐 + 𝜷�𝜼𝒕𝟐 − 𝝈𝒕¨𝟏𝟐 �  equation 17 (b) 
 
 

• 𝛼, 𝛽, 𝛾 are non-negative parameters such that 
(𝛼 + 𝛽) < 1 

• 𝜂µ	 is unexpected return component in time t, 
a random variable conditioned on 
information at time t-1. 

• (𝜂µS − 𝜎µ¨©S ) represents shock to the variance in 
time t 

• 𝛽 represents the degree of shock 
incorporated into the variance 

• 𝛼 + 𝛽 the extent to which future variance is 
influenced by current volatility, the higher the 
𝛼 + 𝛽, the higher the clustering. 

• ¦ 𝜸
(𝟏¨𝜶¨𝜷)ª is unconditional expected value of 

the variance 
 

Note:  
 
ARCH methodology can be extended to multiple assets.  
 
 

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

9. ADJUSTING A GLOBAL PORTFOLIO 
 

 
 
 

9.1 Macro-Based Recommendations 
 
Consider a generic portfolio consisting of global equities 
and bonds only. Assume that the portfolio reflects basic 
strategic allocation for a hypothetical client. Then, the 
analyst has been asked to provide macro-based 
recommendations (improvements) to the portfolio 
based on current opportunities.  
 
The focus of the recommendations would be on the 
following adjustments: 
 

Ø Changes in the overall allocation to equities 
and bonds 

Ø Reallocation (of equities or bonds) among 
countries. 

Ø Adjustment (of bonds section) regarding 
average credit quality, duration, yield curve 
positioning. 

Ø Adjustment of currencies exposures  
 
A sample checklist of the following six questions provide 
a valuable starting point for a systematic approach. 
Though analysts should be careful about what has 
already been reflected in asset prices. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
A Sample Checklist based on Six Questions 

 
 
 
 
 
 
 
 
 

Practice: For illustration, refer to 
three paragraphs above Example 
11 
 

Practice: Example 11 Curriculum, 
Reading 4. 
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A Sample Checklist based on Six Questions 
 

 
  Questions Implications 
1 Trend Growth Have there been significant 

changes in the drivers of 
trend growth, globally or in 
particular countries? 

• Increase in trend growth positively affect equities 
and negatively affect bonds. 

• Global changes require overall bond/equity 
allocation adjustments. 

• Country-specific changes require adjustments to 
relevant markets. 

2 Global 
Integration 

Are any of the market 
becoming more/less 
globally integrated? 

Global portfolio’s weight generally increases for 
markets that are expected to become more globally 
integrated.   

3 Phases of the 
Business Cycle 

Where does each country 
stand within its business 
cycle? Are they 
synchronized?  

When the economy approaches trough phase: 
• ↑ allocation to equities (as earnings may rise) 
• ↓ allocation to bonds (while interest rates tend to ↑ & 

yield curve may be flattening again as economy 
improves) 

• Within the bond portfolio, reduce overall duration 
(establish barbell strategy by replacing medium-
term bonds with short-term maturities, ↑ credit 
exposure) 

 
Note: Opposite occurs when the economy reaches to 
the peak phase 
 
• When business cycles of markets are not properly 

synchronized (i.e. some markets are leading or 
lagging), reallocate equities/bonds according to 
their business cycle phases. 

4 Monetary & 
Fiscal Policies 

Are monetary and fiscal 
policies consistent with long-
term stability and the phases 
of the business cycle? 

• Analysts should identify the value-added 
opportunities (for portfolio reallocation) by estimating 
the effects of monetary and fiscal policies on the 
asset prices. 

• The emphasis is on to what extent the structural 
changes will induce the expected response. 

5 Current 
Account 
Balances 

Are current account 
balances trending and 
sustainable? 

• If a country’s current account deficit is rising, its real 
required returns will tend to ↑ (& asset prices will tend 
to ↓) to attract foreign capital. Analysts should 
reduce allocation of portfolios from such countries. 

• Opposite occurs for countries with rising current 
account surpluses or narrowing deficits. 

6 Capital 
Account & 
Currencies 

Are any currencies under 
pressure to adjust or 
tending? Have capital flows 
driven any currencies to 
extended levels? Have any 
of the economies become 
uncompetitive/super-
competitive because of 
currency movements? 

• Apart from hyperinflation situations, currencies are 
typically influenced by capital flows. 

• Analysts should prudently analyze the relation 
between a particular country’s risk-adjusted 
expected return and change in exchange rates, and 
its resultant impact on asset prices i.e. whether the 
assets prices are genuinely expected to increase or 
its just exchange rate overshooting. 
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9.2 Quantifying the Views 

  
Analysts are not required to quantify the views about 
their proposals; however, a concise, sample stepwise 
illustration of the process is provided below.  
 

Step 1 Use appropriate technique to estimate 
VCV matrix for all asset classes. 
 

Step 2 Use Singer-Terhaar model and estimated 
VCV matrix to determine equilibrium 
expected asset returns.  
 

Step 3 Use Grinold-Kroner model to estimate 
equity market returns based on assessments 
such as economic growth, earnings growth, 
valuation multiples, dividends, net share 
repurchases. 
 

Step 4 Use building-block approach to estimate 
expected returns bonds based primarily on 
cyclical and policy considerations. 
 

Step 5 Establish directional views on currencies 
relative to portfolio’s base currency based 
on perceived attractiveness of assets or 
likelihood of having overshot sustainable 
levels. Set modest rates of expected. 
 

Step 6 Incorporate a currency component into 
expected returns for equities and bonds. 
 

Step 7 Use Black-Litterman framework to combine 
equilibrium expected returns from Step 2 
with the expected returns determined in 
Steps 3-6.  
 

 
Reference: CFA Institute Program Curriculum Reading 4. 
 
 

 
 

 

Practice: End of Chapter Questions 
+ FinQuiz Questions & Item-sets 
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1. INTRODUCTION AND ASSET ALLOCATION: IMPORTANCE IN
INVESTMENT MANAGEMENT 

Investment portfolios - including individual or institutional 
funds play key role in accumulating and maintaining the 
wealth or meeting the goals of asset owners.  

Asset allocation is considered to be a significant and 
often the first step strategic decision in portfolio 
construction. 

The ‘Portfolio Management Process’ model demonstrates 
an investment management process and the integrated 
set of activities to achieve investor objectives. The exhibit 
shows that:  
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• Good investment governance is the backbone 
of an effective investment process.  

• Two key inputs of the investment management 
process (on which other decisions such asset 
allocation, active/passive investment, security 
selection etc.) take place are: the  

 
i) asset-owner objectives (including 

preferences & constraints)  
ii) investment opportunity set (capital 

market inputs). 
 
Note: In exhibit 1, thick arrowed lines represent initial 
flows and thin arrowed lines represent feedback flows. 
 

Ø For Passive investments: strategic allocation 
determines all returns – at individual portfolio 
level and in aggregate for all portfolios 

 
Ø For Active investments: strategic allocation 

determines all returns – in aggregate for all 
portfolios’ levels (reason: active returns are zero-
sum game). 

 
 
 
 
 

 
 

2. INVESTMENT GOVERNANCE BACKGROUND TO ASSET 
ALLOCATION  

 
 
Investment Governance: is the structure that ensures that 
assets are invested to attain asset owner’s objectives, 
within the asset owner’s risk tolerance and constraints.  
 

• Effective investment governance ensures 
that: 
o assets are invested according to asset-

owner’s objectives and preferences 
o investments comply with all applicable 

laws and regulations. 
o skilled individuals or groups make 

decisions.  
• Investment governance structures are 

relevant to both institutional and individual 
investors.  

• Good governance leads to good 
investment performance that depends on 
asset allocation and its implementation.  

• On average better governance outperforms 
its peers by 1%-2% annually.  

 

2.1 Governance Structures 
 
Governance and management are interrelated and 
achieve the same goal but focuses on different tasks. 
 

Governance – interpret mission, create plan, review 
progress to meet short/long term objectives. 
Management – execute the plan to accomplish 
goals and objectives.     

 
Three levels of a common governance structural 
hierarchy, in an institutional investor context, are: 
 

i. Governing investment committee – board of 
directors  

ii. Investment staff – in-house investment managers  
iii. Third-party resources – outsourced professional 

resources such as investment managers, 

investment consultants, custodians, actuaries 
etc. 

Note:    
• Board of directors may delegate responsibilities 

to staff. 
• Investment staff may be full or part-time 

depending on the size of the firm.  
 
Effective governance model performs the following six 
tasks. 

1. Articulate short & long-term objectives of the 
investment program. 

2. Allocate rights & responsibilities in the 
governance hierarchy considering their 
knowledge, capacity, time and position. 

3. Specify processes for developing and 
approving investment policy statement. 

4. Specify processes for developing and 
approving strategic asset allocation. 

5. Establish a reporting framework for monitoring 
the program’s progress. 

6. Periodically undertake a governance audit. 
 

2.2 Articulating Investment Objectives 
 
Identifying the primary objective and return requirement 
is the key element of investment objective statement for 
individual or institutional investors. The ultimate goal is to 
find the best risk/return trade off considering investor’s 
resource constraints and risk tolerance.  
 
For example, the return objectives of DB (defined 
benefit) fund may be to earn a sufficient return to meet 
its current and future liabilities whereas the return 
objective of an endowment fund is to provide a stable 
and sustainable flow of income to operations. Similarly, 
the nature of cash inflows/outflows, risk tolerance, 
control over timing or amount of contributions, liquidity 
needs of funds etc. may vary for different institutions.  
 



Reading 5 Overview of Asset Allocation  
	
Individual investors may have their own unique return 
requirements and high-risk sensitivities depending on 
their age, occupation and psychological or privacy 
concerns. 
 

2.3 Allocation of rights and responsibilities 
 
A successful investment program requires an effective 
allocation of rights and responsibilities across the 
governance hierarchy.  
 
The allocation of rights and responsibilities, generally 
determined at the higher level, depends on various 
factors such as the nature of the investment program, 
knowledge, skills or abilities of the staff, resource 
availability, delegation of decision to qualified 
individuals, timely execution of decisions etc.  
 
Resource availability affects the scope and complexity 
of the investment program.  
 
A small investment program can suffer from: 
 

• narrower opportunity set because of 
difficulty in diversifying small asset size across 
the range of asset classes.  

• staffing constraints because of difficulty in 
finding devoted internal staff.  

 
More complex investment programs are developed by 
organizations whose: 
 

• internal control processes are strong 
• internal staff is knowledgeable and 

proficient 
• oversight committee members have 

sufficient investment understanding   
 
A large investment size may create manager capacity 
constraint or involvement of many managers may 
challenge the investor’s ability to oversight properly. 
  
 

 
 
 

2.4 Investment Policy Statement (IPS) 
 
IPS is the essential part of an effective investment 
program. A well-written IPS protects the integrity of the 
organization and assures investors that the assets are 
managed diligently.   
 

2.5 Asset Allocation and Rebalancing Policy 
 

Investment committee, the highest level of governance 
hierarchy, grant approval of asset allocation decision. A 
proposal is developed after detailed asset allocation 
analysis that cover aspects such as objectives, 
obligations, constraints, risk/return characters of possible 
allocation strategies, simulation of possible investment 
results for a specified time period. 
 
Individuals and institutional investors should stipulate their 
rebalancing policies. Generally, responsibility lies with the 
investment committee, staff or external consultant for an 
institution and with the investment advisor for an 
individual investor. 
 

2.6 Reporting Framework 
 
An effective reporting framework should enable the 
overseers to evaluate the investment program’s progress 
quickly and clearly, the performance of advisors and 
whether they are complying with the guidelines. 
 
The reporting should address the following three 
questions.  
 

o Where are we now? 
o Where are we with respect to the agreed-on 

goals? 
o What value added or subtracted by 

management decision? 
 
Benchmarking: Investment committee evaluates staff 
and external managers. Two benchmarks include 
measuring the: 
 

 
Management Reporting prepared by staff with input 
from third-party, inform responsible parties about 
portfolio advancement. Which part of the portfolio is 
performing ahead or behind and why? Are investment 
guidelines being followed?   
 
Governance Reporting conducted on a regular basis, 
addresses any concerns, strengths and weaknesses of 
the program. An extraordinary meeting might be called 
for crises or emergency situations.    
 

2.7 The Governance Audit 
 
Governance audit, performed by independent third 
parties, ensures the effectiveness of policies, procedures 
and governance structure. The governance auditors 
examine the governing documents, assess organization’s 
execution capacity and evaluate existing portfolios’ 
performances.   
 
Effective investment governance should: 

Please refer:  Exhibit 2: Allocation 
of Rights & Responsibilities 

a) success of investment managers relative to the 
purpose. 

b) gap between policy portfolio and the actual 
portfolio. 
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• develop durable investment programs that 
can handle unexpected market turmoil and 
can easily be executed by new staff or 
committee members. 

• provide detailed orientation sessions for 
newcomers.  

• have lower turnover of staff and investment 
committee. 

• prevent ‘key person risk’ – overreliance on 
one staff member or long-term illiquid 
investment dependent on a staff member. 

• minimize ‘decision-reversal risk’ –reverting 
decision at the wrong time, at the point of 
maximum loss. 

• ensure accountability and prevent ‘blame 
avoidance’, which is common behavior in 
institutional investors.  

 
 

 
 

  

  
3. THE ECONOMIC BALANCE SHEET AND ASSET ALLOCATION 

 
 
Asset allocation should consider investor’s economic 
balance sheet - full range of assets and liabilities (A&L), 
for more appropriate allocation.  
 
An economic balance sheet includes financial (A&L) 
and extended (A&L).  
 
Extended (A&L) do not appear on conventional 
balance sheet. 
 

Ø For individual investors, extended portfolio 
assets include human capital, PV of pension 
income, PV of expected inheritance and 
extended portfolio liabilities include PV of 
future consumption. 

 
Ø For institutional investors, extended portfolio 

assets might include resources, PV of future 
intellectual property royalties. Likewise, 
extended portfolio liabilities might include 
PV of prospective payouts. 

 
Life-cycle balanced funds (aka target date funds) are 
investments that link asset allocation with human capital. 
For example, a target 2050 fund provides asset 
allocation mix for individuals retiring in 2050. 
 
Exhibit 2 shows an individual’s human capital & financial 
capital relative to total wealth from age 25 through 65.  
 

 
 
Initially, human capital dominates financial capital, as 
life progresses, human capital declines and saved 
earnings build financial capital.  
 
At retirement, individual’s total wealth is considered to 
be 100% his financial capital.  
 
Though human capital estimation is complex, on 
average human capital is 30% equity-like and 70% bond-
like and these proportions vary among industries.  
 
With age, shifting allocation towards bonds suggests that 
human capital has bond-like characteristics.   
 

 
 
 
 

 

4. APPROACHES TO ASSET ALLOCATION 

Practice: Example 1 & 2, Reading 
5, Curriculum. 
 

Practice: Example 3, Reading 5, 
Curriculum. 
 

Financial	Capital	

Exhibit	2:	HC	&	FC	relative	to	Total	Wealth	

Human	Capital	
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Three broad approaches to asset allocation are: 
 
1) Asset-only 
2) Liability-relative  
3) Goals-based 
 
1. Asset-only approaches focus only on the asset-side 

of investor’s balance-sheet.  
• The most commonly used approach is mean-

variance optimization (MVO), which focuses on 
expected returns, risks and correlations among 
asset-classes. 

 
2. Liability-relative approaches are intended to fund 

liabilities.  
 

• One such approach is surplus-optimization: 
mean-variance optimization (MVO) applied 
to surplus.  

• Another approach considers a liability-
hedging portfolio construction, which 
primarily focuses on funding liabilities and 
surplus assets are invested in a return-seeking 
portfolios that pursue returns higher than their 
liability benchmarks. 

 
3. Goal-based approaches, primarily for individuals or 

families, involve specifying asset allocation to sub-
portfolios. Each sub-portfolio has a specified goal 
and to meet these goals, these sub-portfolios may 
vary in their cash flow patterns, time horizons and 

risk tolerances. The overall strategic asset allocation 
combines sum of all sub-portfolio asset allocations. 

 
Some institutions practice ‘asset segmentation’ e.g. 
insurers segment portfolios based on types of businesses 
or liabilities. Institutions ‘asset segmentation is usually 
derived by business or competitive concerns whereas 
individuals’ goal based approaches are behaviorally 
driven. In one of the approaches, asset allocation of 
foundations or endowments are also behaviorally 
motivated.  
 
Note:  
Both liability-relative and goal-based approaches 
consider liability side of the economic balance-sheet. In 
contrast to individuals’ goals, institutional liabilities are: 

• legal obligations and failing to meet them may 
trigger severe consequences. 

• uniform in nature and can be estimated 
statistically.  
 

4.1 Relevant Objectives 
 
All three approaches seek to achieve stated objectives 
by using optimal level of risk within confined limits.  
 
Sharpe ratio, portfolio return per unit of portfolio volatility 
over some time horizon, is suitable for portfolio 
evaluation in an asset-only MVO. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

4.2 Relevant Risk Concepts 

 

For ‘asset-only MVO’, volatility (standard deviation) is a 
primary risk measure. Volatility measures variation in 
asset class returns and correlations of asset class returns.  



Reading 5 Overview of Asset Allocation  
	
Other risk sensitivities include ‘risk relative to benchmark’ 
measured by tracking risk. 
 
Downside risk measures such as semi-variance, peak-to-
trough maximum drawdown, value at risk. 
Further, Monte Carlo simulations are used for detailed 
analysis and more reliable estimates for risk sensitivities 
and mean-variance results. 
 
Liability-relative approaches focus on shortfall risk – 
insufficient returns to pay liabilities. Another risk measure 

is volatility of contributions to meet liabilities. Relative size 
of assets and liabilities and their sensitivities to inflation 
and interest rates is crucial for liability-relative approach. 
 
Primary risk for goal-based approach is failure to attain 
agreed-on goals. 
 
Note: For multiple liabilities or goals, overall portfolio risk is 
sum of risks associated with each goal/liability.   
 

 
5. MODELING ASSET CLASS RISK 

 
 

Greer (1997) specifies three ‘super classes’ of assets. 
 

i. Capital Assets: Assets that generate value 
over a longer period of time, can be valued 
by net present value.  

ii. Consumable/transferable assets: Assets that 
does not generate income rather they can 
be consumed or used as input goods e.g. 
commodities 

iii. Store of value assets: Assets whose 
economic value is realized through sale or 
exchange. These assets neither generate 
income, nor are consumable or used as 
input.   

 
 

 
 
 
Five criteria used for effectively specifying asset classes 
are as follows: 
 
1) Homogenous assets within an asset class: Assets within 

an asset class should be relatively homogenous, that 
is, they should have similar attributes. E.g. an asset 
class including real estate and common stock would 
be a non-homogenous asset class. 
 

2) Mutually exclusive asset classes: Asset classes should 
be mutually exclusive, that is, they should not be 
overlapping. E.g. if one asset class is domestic 
common equities, then other asset class should be 
world equities ex-domestic common equities rather 
than world equities including U.S. equities. Mutually 
exclusive and narrower asset classes help in 
controlling systematic risk and in developing 
expectations about asset-class returns. 
 

3) Diversifying asset classes: Asset classes should be 
diversifying, implying that they should have low 
correlations with each other or with linear 
combination of other asset classes. Generally, a pair 
wise correlation below 0.95 is considered as 
acceptable. 

• An asset’s relation to all other assets as a group 
is important and may give different results than 
pairwise correlation.  

  
4) Asset classes as a group should comprise the majority 

of world investable wealth: A group of asset classes 
that make up a preponderance of world investable 
wealth tend to increase expected return for a given 
level of risk and increase opportunities for using active 
investment strategies.   

 
5) Capacity to absorb a significant proportion of 

investor’s portfolio without seriously affecting liquidity 
of portfolio: The asset class should have sufficient 
liquidity to have the capacity to absorb a significant 
proportion of the investor’s portfolio and to rebalance 
the portfolio without incurring high transaction costs. 

 
Note: Criteria 1-3 focus on assets while criteria 4-5 focus 
on investor’s concerns.  
 
Currently, following four types of asset classes are in 
practice.   
 
a) Global Public Equity: includes large, mid & small cap 

asset classes of developed, emerging and frontier 
markets. Sub-classes can be categorized in many 
dimensions.   

b) Global Private Equity: contains venture capita, 
growth capital, leveraged buyouts, distressed 
investing etc.  

c) Global Fixed Income: includes debt of developed 
and emerging markets, further categorized into 
sovereign, investment-grade, high-yield, inflation-
linked bonds, cash or short-duration securities etc. 

d) Real Assets: contains asset-classes that are highly 
sensitive to inflation such as private real estate 
equity, private infrastructure, commodities. 
Sometimes, global inflation-linked bonds, due to 
their sensitivity to inflation, may be part of real assets 
instead of fixed income.  

 
Note: Within global asset categories, investment industry 
clearly separates investing in developed and emerging 
markets because of their differences. 
 
Examples of Asset Classes and Sub-Asset Classes  

Practice: Example 4, Reading 5, 
Curriculum. 
 



Reading 5 Overview of Asset Allocation  
	

 

 
Some investment strategies (e.g. hedge fund structure) 
are also treated as asset classes with separate 
allocation. 
 
Too narrowly defined asset classes may hinder effective 
portfolio optimization. The features and sources of risk for 
narrowly defined sub-asset classes are less distinctive 
e.g. the overlap in the sources of risk is lower between 
U.S & non-U.S. equity compared to U.S. large cap equity 
and U.S. small cap equity. 
 

 

 
 
 
There are two approaches to arrive at the final ‘money 
allocations to assets’. 
 
Traditional approach uses data of asset classes to 
perform mean-variance optimization. 
 
Alternative approach uses risk factors (e.g. inflation, GDP 
growth) as unit of analysis and desired exposure to these 
factors is achieved by optimizing money allocation to 
assets. For example, to increase exposure to credit risk, 
more money is allocated to corporate bonds as 
compared to Treasury bonds. This approach may not 
necessarily lead to superior investment results as 
compared to the traditional approach but allows for 
managing overlapping risk exposures in asset classes. 
(e.g. currency risk is present in both: US equities and US 
corporate bonds asset classes) 
 
Risk factors are not directly investable, therefore, long 
and short positions in assets are used to isolate the risks 
and expected returns of those factors.  
 
Some risk factor isolation examples: 

Ø Inflation: Long treasuries + short inflation-
linked bonds 

Ø Real-interest rates: Purchase inflation-linked 
bonds 

Ø Credit spread: Long high-quality credit + 
short Government Bonds 

 
6. STRATEGIC ASSET ALLOCATION 

 
 
Strategic Asset Allocation − an effective asset allocation 
to achieve asset-owner’s investment objectives given his 
constraints and risk tolerance. 
 
According to utility theory, optimal asset allocation is the 
one that provides highest utility to the investor within his 
investment horizon. 
 
The optimal allocation to risky asset, in a simple two asset 
portfolio (risky & risk-free), is shown below. 
Risky	Asset	Allocation = 	𝑤∗ = 	 3

4 5
6789
:; <  

 
where, 𝜆 =	investor’s risk-aversion, 𝜇	&	𝜎Aare risky asset’s 
expected return and variance respectively and  𝑟C is risk-
free rate. 
 
 
Typical Steps for Asset Allocation 

1. Determine and quantify investor’s objectives 
and how should objectives be molded. 

2. Determine investor’s risk tolerance, specific risk 
sensitivities, and how risks should be measured.  

3. Describe investment horizon(s). 
4. Describe other constraints and requirements for 

suitable asset allocation e.g. liquidity 
requirements, tax, legal and regulatory 
concerns, other self-imposed restrictions etc. 

5. Determine the most suitable asset allocation 
approach. 

6. Specify asset classes and develop set of capital 
market expectations for those asset classes. 

7. Develop a range of potential asset allocation 
choices, often through optimization. 

8. Test the robustness of potential choices and 
sensitivity of the outcomes to changes in capital 
market expectations. Simulation techniques may 
help conducting such tests.  

Practice: Example 5, Reading 5, 
Curriculum. 
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9. Iterate back to step 7 until an appropriate asset 
allocation is achieved.  

 
 
 

7. STRATEGIC ASSET ALLOCATION: ASSET ONLY 

 
 
The goal is to optimally allocate investments. Mean-
variance optimization (MVO), is a quantitative tool that 
allow such allocation through tradeoff between risk and 
returns. Asset-only allocation focuses on portfolios that 
offer greatest returns for each level of risk i.e. portfolios 
located on efficient frontier with the highest Sharpe ratio 
for given volatility. 
 
Financial theory recommends ‘global market-value 
weighted portfolio’ (GMP) as a baseline asset-allocation 
for asset-only investors. GMP minimizes non-diversifiable 
risk and makes the most efficient use of risk budget. 
 
GMP allocation has two phases.  
 

 

GMP allocation reduces ‘home-country bias’, portfolio 
overly tilted towards domestic market. 
 
Investing in GMP is challenging because of:  
 

 
Practically, portfolios of ETFs (traded assets) are proxies of 
GMP. Some investors implement GDP based or equal 
weights.  
 
 

 
 
 

8 STRATEGIC ASSET ALLOCATION: LIABILITY RELATIVE 

 
 
Liability relative approach uses economic and 
fundamental factors (such as duration, inflation, credit 
risk) to link liabilities and assets.  
 
Fixed income assets play a pivotal role in liability-relative 
approach because both liability and investment in 
bonds are highly sensitive to interest rate changes.  
 
Typically, liability-hedging part of the portfolio invests in 
fixed-income, whereas, return-seeking part of the 
portfolio focuses on equity allocation, which, increases 
the size of buffer between assets and liabilities.    
 
Bonds are used to hedge liabilities that are not linked to 
inflation whereas equities are more suitable for inflation-
linked liabilities. Sometimes, investing heavily in equities 
increases potential upside, especially for underfunded 
DB plans. 
 
Liability Glide Paths is a technique particularly relevant 
to underfunded pension plans, where allocation 

gradually shifts from return-seeking assets to liability 
hedging fixed income assets.  
 
The objective is to increase the funded status by 
reducing surplus risk overtime. The glide path may vary 
depending on initial allocation, funded status, volatility 
of contribution etc.  
 
Risk-factors (duration, inflation, credit risk) based 
modelling can improve performance of liability hedging 
assets and can also be applied on return-seeking assets 
(equities) in the portfolio to manage overlapping risks 
(e.g. currency, business cycle). 
 
 

 
 
 
 
 
 

9 STRATEGIC ASSET ALLOCATION: GOALS BASED 

Practice: Example 6, Reading 5, 
Curriculum. 
 

Phase 1: Allocate assets (equity, bonds, real estate) in 
same proportion as in GMP. 

 
Phase 2: Sub-divide each broad asset class into 

regional, country and security weights. 
Then, alteration and common tilts may 
take place with regards to asset-owner’s 
concerns.  

1) lack of information on non-publicly traded assets;  
2) residential real estate (difficult to invest 

proportionately) and 
3) non-divisibility of private commercial real estate 

and private equity assets. 
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Goal-based asset allocation helps investors holding 
more optimal portfolios by usefully systemizing ‘mental 
accounting’ (a behavior commonly found in individual 
investors). 
 
For example, an individual’s life style goals can be 
divided into three components: 1) Lifestyle-minimum,     
2) Lifestyle-baseline & 3) Lifestyle aspirational.  
The investment advisor then sets the required 
probabilities of attaining the goals, taking into account 
the individual’s perception of the goal’s importance. 
 
Risk-distinctions are made in goal-based approach as 
separate portfolios are assigned to attain various goals. 
 
In advanced goal-based asset allocation, goals can be 
classified into various dimensions. Two of those 
classifications are:  
 

Classification 1 
a) Personal goals – current lifestyle needs and 

unexpected financial needs  
b) Dynastic goals – descendants’ needs 
c) Philanthropic goals 

 
Classification 2 

a) Personal risk bucket- protection from 
disastrous lifestyle (safe heaven investments) 

b) Market risk bucket- maintenance of current 
lifestyle (allocation for average risk-adjusted 
market returns)  

c) Aspirational risk bucket- considerable 
increase in wealth (above average risk is 
accepted) 

 
Drawbacks of goal-based approach: 
• Sub-portfolios add complexity 
• Goals may be ambiguous or may change 

overtime 
• Sub-portfolios should coordinate to form an 

efficient whole 
 
 

 
 

 
 
 
 
 
 
 

10 IMPLEMENTATION CHOICES 

 
 
The two dimensions of passive/active implementation 
choices are: 
 
1. Passive/active management of asset-class weights – 

whether deviate tactically or not 
2. Passive/active management of allocation to asset 

classes – passive/active investing within a given 
asset class  

 

10.1 Passive/Active Management of Asset Class 
Weights 

 
Ø ‘Strategic Asset Allocation (SAA)’ incorporates 

investor’s long-term, equilibrium market 
expectations. 

Ø ‘Tactical Asset Allocation (TAA)’ involves 
deliberate temporary tilts away from the SAA.  

Ø ‘Dynamic Asset Allocation (DAA)’ incorporates 
deviations from SAA, usually driven by long-
term valuation models or economic views.  

 
TAA, is an active management at the asset-class level, 
that exploits short-term capital market opportunities, 
often within specified rebalancing range or risk budgets, 
to improve portfolio’s risk-return trade off. Opportunities 
may include: price momentum, adjustments to asset 
class valuation, specific stage of the business-cycle etc. 

TAA involves acting on the short-term changes in the 
market direction, therefore, market timings are crucial.  
 
Potential for outperformance needs to be balanced 
against risk of failure to track returns in applying TAA. 
Costs (related to monitoring, trading, tax) are main 
hurdles to an effective TAA. Cost-benefit analysis of 
opting TAA vs. following rebalancing policy will be 
helpful. 
 

10.2 Passive/Active Management of Allocation to 
Asset Classes 

 
Allocations within asset classes can be managed 
passively, actively or mixed (active & passive sub-
allocations). 
 
Portfolios managed under ‘passive management 
approach’ does not respond to changes in capital 
market expectations or to information on individual 
investments e.g. index tracking portfolios or portfolios 
managed under ‘buy & hold’ policy. Portfolio must 
adjust changes in the index composition. 
Portfolios managed under ‘active management 
approach’ react to changing capital market 
expectations or individual investment insights. The 

Practice: Example 7, Reading 5, 
Curriculum. 
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objective is to attain after expenses, positive excess risk-
adjusted return compared to passive benchmark. 
 
Some strategies involve ‘combining active & passive 
investing’.  
 
Equity allocation to a broad-based value index is passive 
in implementation (no security selection needed) but 
reflects an active decision i.e. allocate to value and not 
to growth. For even more active approach, managers 
can try to enhance returns by security selection. 
 
Unconstrained investing (benchmark agnostic) is an 
investment style that does not adhere to any benchmark 
or constraints.  
 
Active share relative to benchmark or tracking-risk 
relative to benchmark are used to measure the degree 
of active management.  
 

 
 
Along the spectrum, various approaches are used to 
manage asset class allocations. Investing along the 
passive/active spectrum is influenced by many factors 
such as: 
  

• Investment availability: For indexing, is 
representative or investable index available?  

• Scalability of active strategies: At some level of 
investable asset, potential benefits of active 
investing diminish. Also for small investors 
participation in active investing may not be 
available.  

• Feasibility of investing passively along with asset-
owner’s specific constraints: For example, 
difficulty in incorporating investor’s ESG criteria 
with index investing.  

• Belief regarding market informational efficiency: 
Strong belief would orient investor to passive 
investment. 

• Incremental benefits relative to incremental costs 
& risk choices: Active management involves 
various costs such as management costs, trading 
costs, turnover induced taxes etc. Evaluate net 
performance of active management in relation 
to low-cost index or passive investing.    

• Tax Status:  For taxable investor, active investment 
creates a hurdle of capital gain tax. Actively 
managed assets, for such investors, should be 

located in tax-advantaged accounts (to the 
extent available). 

 
 

 
 
 

10.3 Risk Budgeting Perspective in Asset Allocation 
and Implementation 

 
Risk Budgeting addresses budget for risk taking (in 
absolute/relative terms expressed in $ or %) and 
considers matters such as types of risks and how much of 
each to take in asset allocating.  
 
For example, an absolute risk budget of a portfolio in 
percent terms can be stated as ‘25% for portfolio return 
volatility’. The risk may be measured in various ways e.g. 

o variance or standard deviation of returns 
measure volatility 

o VaR or drawdown measure tail risk 
 
‘Risk budgeting approach to asset allocation’ purely 
focuses on risk, regardless of asset returns, in which 
investor indicates how risk is to be distributed across 
assets using some risk measurement scales.  
 
‘Active Risk Budgeting’ quantifies investor’s capacity to 
take benchmark-relative risk to outperform the 
benchmark. Active risk budgets more closely relate to 
the choice of active/passive asset allocation.  
 
Two levels of active risk budgeting, with reference to two 
active/passive implementation choices discussed earlier, 
are: 
 

At the level of  Active risk can be 
defined relative to  

a. overall asset 
allocation 

SAA benchmark 

b. individual 
asset classes 

asset class benchmark 

 
Note: If investor intents to apply factor-based risk 
management, risk budgeting can be adopted to 
allocate factor risk exposures. 

 
 

 
 
 
 
 
 
 
 

11. REBALANCING STRATEGIC CONSIDERATIONS 

Practice: Example 8 & 9, Reading 
5, Curriculum. 
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Rebalancing is a process of aligning portfolio weights 
with the strategic asset allocation. It is a key part of 
‘portfolio monitoring, construction and revision’ process. 
Rebalancing policy is typically documented in the IPS.  
 
Portfolio adjustment triggered by normal asset price 
changes is defined as ‘rebalancing’. Portfolio 
adjustments can also be triggered by other events (e.g. 
changing client circumstance, a revised economic 
outlook) – these adjustments are not rebalancing. 
 
Rebalancing maintains investor’s target allocation. In the 
absence of rebalancing, risky assets may dominate the 
portfolio, causing overall portfolio risk to rise. 
Rebalancing to constant weights is a contrarian strategy 
(selling winners, buying losers).      
 

11.1 A Framework for Rebalancing 
 
Calendar rebalancing involves rebalancing a portfolio to 
target weights on periodic basis. e.g. monthly, quarterly, 
annually etc. This is simplest form of rebalancing. 
 
Percent-range rebalancing involves setting rebalancing 
threshold or trigger points specified as percentage of 
portfolio’s value, around the target allocation.  
 
Key issues in setting rebalancing policy 
• Portfolios rebalanced more frequently, do not 

deviate widely from the target allocation, however, 
resulting costs (tax, transaction, labor) may increase 
significantly.  

• To set rebalancing range or trigger points, take into 
account factors such as transaction costs, asset 
class volatility, correlation of the asset class with the 
balance of the portfolio, risk tolerances etc. 

• When portfolio deviates away from the acceptable 
target range, determine rebalancing trade size and 
timeline for implementing the rebalancing. Three 
main approaches are: 

 
a. Rebalance back to target weights 
b. Rebalance to range edge 
c. Rebalance halfway between range edge 

trigger point and target weight. 
 

11.2 Strategic Consideration in Rebalancing 
 
Factors that suggest ‘tighter rebalancing’ (frequent 
rebalancing), all else equal include: 
 

• More risk averse investors 
• Less correlated assets  
• Belief in mean variance or mean reversion  

 
Factors that suggest ‘wider rebalancing range’ (less 
frequent rebalancing), all else equal include: 

 
• Higher transaction costs 
• Higher taxes 
• Illiquid assets 
• Belief in momentum and trend 

 
• The primary purpose of rebalancing is to control 

portfolio risk. 
• Key concerns to set rebalancing range using 

cost-benefit approach are transaction costs, 
taxes, asset class risks & volatilities and 
correlation among asset classes. 

• Illiquid assets, such as hedge funds, private 
equity, direct real estate, complicate 
rebalancing because of high transactions costs 
and substantial delays.  

• Rebalancing concerns may vary depending on 
different asset allocation approaches. Along 
with rebalancing the asset-class weights, factor-
based investing requires monitoring the factor 
weights and liability-hedging investing requires 
monitoring the surplus duration as well. Goal-
based investing may require asset class 
rebalancing as well as relocating funds within 
sub-portfolios. 
 

 

 
 

 
 

  
 

Practice: Example 10, Reading 5, 
Curriculum. 
 

Practice: CFA Institute’s end of 
Chapter Problems + FinQuiz 
Questions & Item-sets. 
 

• Tax costs complicate the portfolio rebalancing 
as such adjustments realize capital gains or 
losses, which are taxable in many jurisdictions. 
Rebalancing range in taxable accounts may be 
wider and asymmetric. 

• ‘Synthetic rebalancing’, is a cost-effective 
approach, which uses derivatives to take 
short(long) position related to asset classes that 
are over-weighted (under-weighted) relative to 
target allocation. 
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1. INTRODUCTION 

The most important part of investment process is 
determining strategic asset allocation (SAA).  
Two steps for creating a diversified multi-asset class 
portfolio include:  

• Asset allocation decision – translating the
client’s circumstances, objectives and
constraints into an appropriate portfolio.

• Implementation decision – determining
specific investments (individual securities,
investment accounts, pooled investments etc.

These decisions are practically separated for two 
reasons. 

• Frameworks for simultaneously determining
asset allocation and implementation are often
complex.

• Mostly, investors prefer to reassess their strategic
allocation policy infrequently whereas
implementation decisions far more frequently.

2. DEVELOPING ASSET-ONLY ASSET ALLOCATION

2.1 Mean–Variance Optimization (MVO): Overview 

MVO is a risk budgeting tool to help investors spend their 
risk budget wisely. MVO provides a structure that 
maximizes a portfolio’s expected return for an expected 
risk level by determining how much to allocate to each 
asset class. 

MVO requires three set of inputs: 
i) returns
ii) risks
iii) related assets’ pairwise correlations

Risk-adjusted expected return = Um= E (Rm) – 0.005 𝜆 σ2m 

where,  
Um   =Investor’s expected utility for asset mix m 
E (Rm) = Expected return for mix m à expressed as %. 
𝜆  = Investor’s risk aversion coefficient  
σ2m = Variance of return for mix m à expressed as 

%. 

Note: 

• If return and variance are in decimals, 0.005 will
change to 0.5.

• Small (large) value of 𝜆 means small (large)
penalty for risk and leads to
aggressive(conservative) asset mix.

• 0 value of 𝜆 corresponds to a risk-neutral investor
(indifferent to volatility).

No constraints MVO: 

If there are no constraints, a closed-form solution of 
optimization for a given set of inputs, calculates a single 
set of asset allocation weights that maximizes the 

investor’s utility.  However, such a single set of weights 
incorporates extreme weights (very large long and short 
positions in each asset class). 

Common constraints: 

• In most common real-world applications, asset
allocation weights must sum to 100%. Such a
constraint is referred to as the ‘budget constraint’
or ‘unity constraint’.

• Another common constraint is ‘no negative or
short position’.

Efficient Frontier: 

Markowitz’s MVO approach optimally allocates 
investments such that expected return is maximized for a 
given level of risk. All these potential efficient portfolios 
collectively form an efficient frontier.   

‘Global minimum variance portfolio’, is the portfolio that 
has the lowest risk, is located at the far left of the 
efficient frontier whereas the portfolio at the far right of 
the frontier is the ‘maximum expected return portfolio’.   

Note: 
In the absence of constraints, the maximum expected 
return portfolio represents 100% allocation to the single 
asset with the highest expected return.   
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Risk Aversion: 
Accurate estimation of risk aversion coefficient value (𝜆) 
is very difficult. Best practice proposes examining 
investor’s: 
 

1. risk preference: willingness to take risk, a 
subjective measure that focuses on investor’s 
potential reactions to ups/downs of portfolio 
value. 

2. risk capacity: ability to take risk, objective 
measure, focuses on factors such as net worth, 
income size, consumption needs etc.  

 
Before finding the efficient mix that maximizes the 
investor’s expected utility, it is important to estimate the 
investor’s risk aversion parameter (𝜆).  

 
Time Period: 
MVO is a single-period framework in which the time 
horizon could be a month, a year, 10-years or some 
other period. 

 
Asset Classification: 
The classification of asset classes may vary based on 
various attributes and local practices. For example, 
equities are commonly classified by market 
capitalization (growth vs value, large cap vs. small cap 
etc.). Similarly, fixed income can be classified by 
maturity/duration or based on attributes such as 
corporate vs government, nominal vs. inflation-linked 
etc. 
 
Distinguishing ‘cash & cash equivalents’ in the 
optimization process 
 
• One approach considers ‘cash & cash 

equivalents’ as risk-free asset and calculates 
efficient frontier of risky assets (excluding cash & 
cash equivalents). Alternatively, the efficient 
frontier then combines risk-free asset with the 
‘tangency portfolio’ to form a linear efficient 
frontier. Among the portfolios that lie on the 
efficient frontier, tangency portfolio has the 
highest Sharpe ratio.   

• Another approach incudes cash & cash 
equivalent in the optimization process to 
calculate the efficient frontier.   

 
Total wealth perspective: 
For more improved results, modern asset allocation 
decisions include investor’s extended asset and 
liabilities as well. Nature of individual’s human capital 
can play a major role in determining his asset allocation 
setting. When investors’ human capital is safe or less 
risky (e.g. human capital of a tenured professor), 
investors should invest more of their financial portfolio in 
risky investments (i.e. stocks).  

 
 

 
 

 

3. MONTE CARLO SIMULATION 
 

 
Monte Carlo simulation generates a number of strategic 
asset allocations using random scenarios for investment 
returns, inflation, investor’s time horizon, and other 
relevant variables and provides information about the 
range of possible investment outcomes as well as their 
probability of occurrence from a given asset allocation.  
 
In a Monte Carlo simulation, the asset allocation that is 
expected to generate the highest terminal value of 
portfolio is considered as the most appropriate asset 
allocation.  

For asset allocation with cash flows (without cash 
flows) such as withdrawals or contributions, the 
terminal wealth depends (does not depend) on the 
sequence of returns over time.  

Monte Carlo simulations deliver more realistic outcomes 
regarding likelihood of meeting various goals, 
distribution of portfolio’s expected value through time, 
potential maximum drawdowns.  

Practice: Example 1 and 2 
Curriculum, Reading 19. 
 

Efficient	Frontier	

Global	minimum	
variance	portfolio	

Maximum	
expected	return	
portfolio	

Note: For a given efficient frontier, every value of 𝜆 
can be related to the value of volatility that 
represents the best point on the efficient frontier for 
the investor. Therefore, the risk/return adjustment is 
different for different investors.  
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• Monte Carlo simulation helps to evaluate the 
strategic asset allocation for multi-period time 
horizon. 

• The effects of changes in financial markets, 
trading/rebalancing costs and taxes are 
incorporated effectively using Monte Carlo 
simulation. 

• Unlike standard MVO, Monte Carlo simulation can 
easily incorporate the tax-rebalancing interaction 
associated with realization of capital gains and 
losses during multi-periods. 

• Monte Carlo simulation is a statistical tool; whereas 
standard MVO is an analytical tool. Analytical 
approach is not feasible to use when the terminal 

wealth is return path dependent (i.e. depends on 
the sequence of returns over time). 

• Monte Carlo simulation complements MVO by 
tackling the limitations of MVO. 

 
 

 
 
 
 
 
 
 

4. Criticisms of Mean-Variance Optimization 
 

 
 

1. The outcomes of MVO are highly sensitive to 
small changes in inputs. 

2. Asset allocation tends to be highly 
concentrated in few asset classes of the 
available asset classes. 

3. MVO only focuses on the mean and 
variance of returns. 

4. MVO may fail to properly diversify the 
sources of risk.  

5. MVO does not consider the economic 
exposures of associated 
liabilities/consumption series. 

6. MVO is a single-period model and is not 
useful for multi-period objectives. 

7. MVO does not take into account 
trading/rebalancing costs and taxes. 

 
 
 
 

5. 
ADDRESSING THE CRITICISMS OF MEAN-VARIANCE 

OPTIMIZATION; REVERSE OPTIMIZATION AND BLACK-LITTERMAN 
MODEL 
 

 
Three approaches help overcoming first two criticisms of 
MVO. 
 

i) Improve the quality of inputs 
ii) Add constraints to the optimization process 
iii) Treat the efficient frontier as a statistical construct  

  

5.1 Reverse optimization 
 
MVO requires three inputs: returns, risks (variances), and 
correlations. The composition of efficient portfolios is 
highly sensitive to the expected return estimates though 
volatility and correlation inputs are also sources of 
potential error.  
 
Reverse optimization is a technique for reverse 
engineering the expected returns implicit in a diversified 
portfolio.  
 
MVO estimates optimal asset weights based on 
expected returns, covariances and investor’s risk 
aversion coefficient.  
 

Reverse optimization works oppositely. It takes the 
optimal asset allocation weights (most common source: 
observed market capitalization) as inputs and with 
additional inputs of covariances and risk aversion 
coefficient, calculates the expected returns.  
 
To represent the world market portfolio, use of non-
overlapping asset classes representing the majority of 
the world’s investable assets is most consistent. 
 
If one wants to apply his views of expected return (i.e. 
different from reverse-optimized returns), Black-Litterman 
model can be used 
 

5.2 Black-Litterman Model 
 
Black-Litterman Model combines the investor’s unique 
forecasts of expected returns with reverse-optimized 
returns and makes MVO process more useful.  
 
The equilibrium returns can be used as a neutral starting 
point. Then the expected returns are adjusted for the 

Practice: Example 3, Curriculum, 
Reading 19. 
 



Reading 6 Principles of Asset Allocation  
	
investor’s views. The new efficient frontier based on the 
Black-Litterman model shows more diversified portfolios. 
 
 

 
 
 

6. 

ADDRESSING THE CRITICISMS OF MEAN-VARIANCE 
OPTIMIZATION; ADDING CONSTRAINTS BEYOND BUDGET 

CONSTRAINTS, RESAMPLED MEAN-VARIANCE OPTIMIZATIONS 
AND OTHER NON-NORMAL OPTIMIZATION APPROACHES 

 
 

Adding Constraints beyond the Budget Constraints 
 
Applying constraints in addition to budget constraint 
and non-negativity constraint, helps in overcoming some 
of the potential problems of MVO such as  
 

Primary reasons for applying additional constraints 
are: 
 
• to incorporate real-world constraints into the 

optimization process 
• to overcome MVO problems regarding input 

quality, input sensitivity, concentrated 
allocations. 

 
Many commercial optimizers can incorporate a very 
wide range of constraints. Following are some commonly 
used constraints. 
 

• Specify set allocation to a specific asset. This 
type of constraint is commonly used when an 
investor wants to include some non-tradable 
asset, e.g. 10% allocation to real estate.  

• Specify an asset allocation range e.g. 5% to 
10% allocation must be in global bonds. 

• Specify an upper limit, due to liquidity issues on 
an emerging market asset class.  

• Specify relative allocation of two or more asset 
classes. For example, asset weight of small cap 
equities must be less that of large cap equities.  

• In a liability-relative optimization, one can add 
constraint of maintaining short position in asset 
classes which affect liabilities positively. 

 
Note: 
 

• Applying constraints to control the output of 
MVO will not be helpful. 

• If one is imposing very large number of 
constraints, he would no longer be optimizing 
but rather specifying an asset allocation. 

 

6.1 Resampled Mean-Variance Optimization 
 
Resampled MVO (a.k.a resampling), combines MVO 
framework with Monte-Carlo simulation and addresses 
the issues of input uncertainty, estimation error, and 
diversification associated with traditional MVO process.  
 

• Resampling is a large scale sensitivity analysis that 
uses Monte-Carlo generated capital market 
assumptions to create a large number of 
simulated frontiers.  

• The asset allocation from these simulated frontiers 
are then saved and averaged.  

• The averaged asset allocation and starting 
capital market assumptions are then combined to 
draw the resampled frontier. 

 
Resampling Criticisms 
• Some frontiers have concave bumps where, 

expected return decreases as expected risk 
increases.  

• The riskier asset allocations are over-diversified. 
• The resampled efficient frontier cannot 

completely eliminate estimation error.  
• The approach lacks a theoretical foundation. 

 

6.2 Other Non-Normal Optimization Approaches 
 
Traditional MVO framework fails to account for non-
normal return distributions and investor’s asymmetric risk 
preferences as: 
 

• MVO focuses on expected returns and 
variances whereas many investors are also 
concerned about skewness and kurtosis 
because historically, asset returns are not 
normally distributed.  

• According to prospect theory, the pain of loss 
for investors is more than joy of equal gain. 

 
More sophisticated optimization techniques are trying to 
overcome these challenges by incorporating non-
normal return distribution characteristics and by using 
other risk measures such as value-at-risk etc.   
 
Note: Unconditional versus Conditional inputs 
 

• Unconditional Inputs: Long-term capital market 
assumptions that focus on average capital 
market assumptions over 10 years and ignore 
current market conditions. 

• Conditional Inputs:  Shorter-term capital market 
conditions that incorporate current market 
conditions.  
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7. ALLOCATING TO LESS LIQUID ASSET CLASSES 
 

 
Less liquid asset classes (such as direct-real estate, 
infrastructure and private equity) brought unique 
challenges to common asset allocation techniques.  
 

• Including less liquid asset classes in the 
optimization is challenging because of lack of 
availability of indexes that represent their 
performance fairly. 

• Assessing the performance of traditional liquid 
asset classes is easy using passive, low cost 
investment vehicles whereas fewer indexes are 
available to represent aggregate performance of 
less liquid asset classes. 

• The risk and return characteristics of actual 
investment typically differ significantly from its 
representative asset class because of 
idiosyncratic (company specific) risk. 

 
Some practical options to incorporate less liquid asset 
classes in asset allocation decision include the following: 
 

1. Exclude less liquid asset class from the asset 
allocation decision and then consider real estate 
funds, infrastructure funds, and private equity 
funds as potential implementation vehicle. 

2. Include less liquid asset classes in the asset 
allocation decision and try to model the inputs to 
represent the: 
Ø specific risk characteristics associated with 

the likely implementation vehicle  
or 

Ø highly diversified characteristics associated 
with the true asset classes e.g. listed indexes 
of real estate, infrastructure or public 
equity. However, these alternative indexes 
have higher correlation among other asset 
classes and has the negative impact of 
increasing input sensitivity in most 
optimization settings.  

 
Note:  

• Large institutional investors have the capacity to 
invest in less liquid asset classes. 

• For small investors, the most common approach 
is to first select an index of listed equities with 
businesses in the asset class (e.g. REITs for direct 
real estate). Second step is to invest with a fund 
which tracks the index selected in the first step 

 
 
 
 

8. RISK BUDGETING 
 

 
Risk Budgeting is the process of finding optimal risk 
budget by identifying total risk and allocating risk 
efficiently to a portfolio’s constituent parts i.e. how much 
of that risk should be budgeted for each allocation. The 
goal of risk budgeting is to maximize return per unit of 
risk.  
 
To better understand the sources of risk, determining a 
position’s marginal contribution to risk is a great help as it 
allows one to  
 

i) estimate the change in portfolio risk (total, 
active or residual risk) due to change in 
individual holding. 

ii) find optimal positions.  
iii) form a risk budget 

 
 
 
 
 

Some key computations for risk budgeting: 
 

§ Marginal contribution to risk (𝑀𝐶𝑇𝑅() = (Beta of 
Asset Class i relative to Portfolio) x (Portfolio 
standard deviation) 

§ Absolute contribution to risk (𝐴𝐶𝑇𝑅() = 
𝐴𝑠𝑠𝑒𝑡	𝑐𝑙𝑎𝑠𝑠	𝑤𝑒𝑖𝑔ℎ𝑡( x 𝑀𝐶𝑇𝑅( 

§ Portfolio standard deviation (expected) = Sum of 
ACTR = ∑ 𝐴𝐶𝑇𝑅6

(   
§ % contribution to total standard deviation = 

789:;
<=>?@=A(=	B?C6DC>D	EFG(C?(=6

  

§ Ratio of excess return to MCTR = HIJKFL?FD	:F?M>6N:OP
Q89:

 

 
From a risk budgeting perspective, the asset allocation is 
optimal when the ratio of excess return to MCTR is the 
same for all assets and matches the Sharpe ratio of the 
tangency portfolio. 
 
 

Practice: Example 4, Curriculum, 
Reading 19. 
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9. Factor-Based Asset Allocation 
 

 
This approach focuses on asset allocation optimization 
to an opportunity set consisting of investment factors 
(fundamental or structural), similar to the factors usually 
used in multi factor models.  
 
Typical factors include size, valuation, momentum, 
liquidity duration, credit and volatility.  
 
Optimization using Asset classes versus Risk Factors: 

It is observed that if range of potential exposure is same, 
both optimization approaches (factor-based and asset-
classes) provide similar risk and return opportunities and 
result in similar efficient frontiers.  
 
Therefore, in a proper comparison, neither approach is 
inherently superior.  
 
 
 

10. DEVELOPING LIABILITY-RELATIVE ASSET ALLOCATION: AND 
CHARACTERIZING THE LIABILITIES  

 
 
Liability-relative asset allocation emphasizes on asset 
allocation in relation to investor’s liabilities and considers 
assets as resources to achieve goals and to cover future 
liabilities. 
 

10.1 Characterizing the Liabilities 
 
Following are some characteristics that are pertinent to 
liability-relative asset allocation. 
 

i. Fixed versus contingent cash flows 
ii. Legal versus quasi-liabilities 
iii. Duration and convexity of liability cash flows 
iv. Value of liability relative to the size of the 

sponsoring organization 
v. Factors driving future liability cash flows 

(inflation, discount rate, economic changes, risk 
premium) 

vi. Timings Considerations (longevity risk) 
vii. Regulations affecting liability cash flow 

calculations 
 
Small changes in these characteristics can significantly 
change the PV of liabilities and thus the degree to which 
assets are adequate in relation to those liabilities.  
   
For a DB pension plan, net worth is called pension surplus 
and optimization technique focuses on maximizing 
pension surplus relative to pension liabilities. The size of 
pension surplus is measured by using the funding ratio 
a.k.a (funded ratio or funded status).  

 
Funding Ratio = RSTUVW	XSYZV	[\	]V^_`[^	a__VW_

]X	[\	]V^_`[^	b`Sc`Y`W`V_
 

Funded Status = Market Value (assets) – PV (liabilities) 
 

The DB plan status is called fully funded if the plan’s 
funding ratio is 1 (or surplus is 0).  If the funding ratio is 
greater (less) than 1, the status is called overfunded 
(underfunded). 
 
The surplus value and the funding ratio are highly 
dependent on the the discount rate assumptions.          
 
The choice of discount rate varies across industries, 
countries and domains and also changes depending on 
the type of liability.  
 
For example, for a fully hedged portfolio, the discount 
rate is determined by reference to the discount rate for 
the assets that are used to hedge the portfolio. If the 
liabilities are fixed, the discount rate should be the risk-
free rate with reference to the duration of the liability 
cash flows.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Refer to: Exhibit 19: Risk Budgeting 
Statistics, Curriculum, Reading 19  

Practice: Example 5, Curriculum, 
Reading 19. 
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11. APPROACHES TO LIABILITY-RELATIVE ASSET ALLOCATION: AND 
SURPLUS OPTIMIZATION 

 
 
 

Approaches to Liability-relative Asset Allocation 
 
There are various approaches to liability-relative asset 
allocation subject to tradition, regulations and the ability 
to understand and extend portfolio models. These 
approaches are built on some key guiding principles. 
 

§ Firstly, understand the investor’s liability structure 
including factors that affect the amount and 
timing of the cash outflows.  

§ Next, calculate the PV of liabilities along with 
surplus and funding ratio. 

§ Then establish the asset allocation keeping in view 
the investor’s liabilities.   

 
Three main approaches to liability-relative asset 
allocation are: 
 

1. Surplus Optimization 
2. Hedging/Return Seeping portfolio approach 
3. Integrated asset-liability approach 

 

11.1 Surplus Optimization 
 
Surplus optimization is a straight modification of asset-
only MVO in which asset return is replaced by surplus 
return. The objective function is given by: 
 
𝑈e7fQ = 𝐸H𝑅B,eP − 0.005𝜆𝜎oH𝑅p,eP 
 
where, 
𝑈ef:    =Surplus objective function’s expected value 

for a particular asset mix m, for a particular 
investor with the specified risk aversion. 

E (Rs,m) =Expected surplus return for asset mix m, with 
surplus return [(change in asset value – 
change in liability value) / (initial asset value)]. 
It is expressed as %.  

σ2 (Rs,m) =Variance of the surplus return for the asset mix 
m. It is expressed as %. 

𝜆 = Risk-aversion level 
 
Surplus optimization exploits natural hedge that may 
exist between assets and liabilities. 
 
Steps to demonstrate surplus optimization approach: 
   

1. Select asset categories and determine the planning 
horizon 

2. Estimate expected return and volatilities for asset 
classes and assess liability returns using historical 
data, economic analysis or expert judgment. 

3. Incorporate investor constraints, such as; limitations 
on the composition of the asset mix, legal or policy 
limits on the amount of capital invested etc.    

4. Estimate the correlation matrix and volatilities for 
asset classes and liabilities. Indicate underlying 
factors that drive the returns of the assets e.g. 
changes in nominal or real interest rates, changes in 
economic activity or risk premiums.  

5. Compute surplus efficient frontier and compare it 
with asset-only efficient frontier. Like the asset-only 
efficient frontier, the surplus frontier has a concave 
shape. 

6. Choose the recommended portfolio mix   
 
Exhibit below shows the surplus efficient frontier for a DB 
plan of a hypothetical company.  
 

 
 
The current asset mix is suboptimal as it lies below the 
efficient frontier, therefore, there is potential for mean 
variance improvement i.e. either higher expected 
surplus with the same surplus risk or lower surplus risk for 
the same expected surplus by choosing the portfolio on 
the efficient frontier.  
 
Another observation is that; this approach allows the 
choice of asset allocation with acceptable level of risk 
relative to liabilities.  
 
Multi-Period Portfolio Models: 
For asset-only and liability-relative asset allocation, 
applying multi-period portfolio models help 
incorporating rebalancing into the models. Though these 
models provide more comprehensive view on asset 
allocation but are more complex to implement.   
 

 
 

Surplus	risk	(standard	deviation)	in	$	terms	

Total	Surplus	in	$	term
s	

Current	Mix	

Practice: Example 6, Curriculum, 
Reading 19. 
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12. APPROACHES TO LIABILITY-RELATIVE ASSET ALLOCATION 
 

 
 

12.1 Hedging/Return-Seeking Portfolio Approach 
 

 
This is a two-portfolio approach in which assets are 
separated into two portfolios: a hedging portfolio and a 
return-seeking portfolio. For various funding ratios, there 
are many variations of separating assets into two groups.  
 
Basic two-portfolio approach: The basic approach is the 
one in which there is surplus available to allocate to 
return-seeking portfolio.  

• The first portfolio in this approach is the hedging 
portfolio, to hedge the liabilities via cash flow 
matching, duration matching or immunization 
etc.  

• The second, surplus portfolio, is allocated to a 
return-seeking portfolio and is managed 
separately from the hedging portfolio.  

 
This approach guarantees sufficient capital availability 
for future liability payments as long as the hedging 
portfolio does not default. This approach is most 
appropriate for conservative investors such as insurance 
companies and for overfunded pension plans that desire 
to eliminate the risk of failing to pay future liabilities.  
 
Variants of the two-portfolio approach: There are several 
variants of the two-portfolio approach when there is no 
positive surplus.  
 

§ In ‘partial hedge’, the capital allocated to the 
hedging portfolio is reduced to generate higher 
expected returns.  

§ There are ‘dynamic versions’ where investors 
gradually shift out of the return-seeking portfolio 
into the liability-hedging portfolio. This is often 
referred to as the liability glide path. Typically, 
the plan’s funded status improvement is linked 
to the glide path strategy e.g. increase in 
funding ratio act as triggers to shift towards a 
less risky asset allocation. 

 
Forming the Hedging Portfolio: 
 

§ Include assets whose returns are driven by same 
risk factors that drive the returns of the liabilities. 
For example, if liabilities are linked to inflation, 
the hedging portfolio should include index-linked 
Treasury Bonds.  

§ PV of future cash outflows should be equal to the 
market-value of assets included in the hedging 
portfolio. 

§ Hedging is a complex process because of 
involvement of discount rate assumption, 

identifying assets whose returns are driven by 
same risk factors as that of liabilities, uncertainties 
in cash flows such as future salary, valuation of 
liability cash flows etc.   

§ Law of large numbers can help life insurance 
companies in reducing uncertainty of liabilities.  

 
Limitations:  
 

• Basic two-portfolio approach is only applicable 
when the funding ratio is greater than one and 
investor has sufficient positive cash flows. 

• True hedging portfolio is inaccessible. Problems 
include ‘basis risk’ (when imperfect hedges are 
involved), catastrophic or weather-related risks.  

 
 

 
 
 

12.2 Integrated Asset-liability Approach  
 
This approach jointly optimizes asset and liability 
decisions. For many institutions, such as banks, long-short 
hedge funds, insurance/reinsurance companies, the 
decision regarding composition of liability is highly linked 
to the asset allocation.  
 
Several liability-relative approaches within this category 
are available. For example, asset-liability management 
(ALM) for banks and some investors, dynamic financial 
analysis (DFA) for insurance companies.       
 
The business growth and performance of a financial 
intermediary (e.g. bank, insurance company) is greatly 
affected by the decisions regarding asset allocation, 
which in term are strongly linked to the decisions about 
portfolio of liabilities and concentration risk.  
 
For banks, there is a strong link between the amount of 
deposits (liabilities) and loans (assets), therefore, an 
integrated asset-liability approach can shape the 
optimal mix of assets and liabilities to attain their risk and 
return objectives.        
 
 
 
 
 
 
 
 

Practice: Example 7, Curriculum, 
Reading 19. 
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12.3 Comparing the Approaches 
 

Surplus 
Optimization 

Hedging/ 
Return-seeking 
Portfolio 

Integrated 
Asset-Liability 
Portfolio 

Simple, ext. of 
asset-only MVO 

Simple, 
separating 
assets in two 
buckets 

Complex / 
comprehensive, 
integrating 
liability portfolio 
with asset 
portfolio 

Linear correlation Linear or non-
linear 
correlation 

Linear or non-
linear 
correlation 

All levels of risk,  
(provides choices 
for less or more risk-
averse investors.)  

Conservative 
level of risk 
(primarily for 
investors 
concerned 

All levels of risk 

about 
hedging) 

Based on 
assumptions similar 
to Markowitz 
model.  

Can be 
constructed 
using a factor 
model 

Can be 
constructed 
using a factor 
model 

Any funded ratio Positive 
funded ratio 
for basic 
approach 

Any funded 
ratio 

Single period Single Period Multiple Period 
 
 
 
 
 
 
 
 
 

13. EXAMINING THE ROBUSTNESS OF ASSET ALLOCATION 
ALTERNATIVES 

 
 
‘What if’ sensitivity analysis can be used to evaluate 
performance over selected and simulated past events. 
A single event (e.g. 100bp increase in interest rate) can 
impact different asset classes and present value of 
liabilities. 
 
Scenario analysis based on changes in the economic 
factors during past actual events (e.g. dot com crash or 

credit crisis of 2008) can be applied to asset values and 
present value of liabilities. 
 
More comprehensive method involves simulation 
analysis. 
 
 
 
 

14. FACTOR-MODELING IN LIABILITY RELATIVE APPROACHES 
 

 
Factor-based approach for liability-relative asset 
allocation has gained popularity for many reasons. As 
liability cash flows typically count on multiple factors or 
uncertainties, the two primary macro factors are inflation 
and future economic conditions.  
 
For example, asset allocation for active pension plans 
contain asset categories such as inflation-linked bonds, 
equities etc. that are positively correlated with the 
ongoing economic conditions and risk factors. 
 

Factor-based approach can be implemented with the 
three liability-relative asset allocation approaches 
(surplus optimization, hedging/return-seeking portfolio or 
integrated asset-liability portfolios, discussed earlier) 
 

 
 
 

15. 
DEVELOPING GOALS-BASED ASSET ALLOCATION. THE GOALS-
BASED ASSET ALLOCATION PROCESS AND DESCRIBING CLIENT 

GOALS 
 

 
This approach splits the investor’s portfolio into many sub-
portfolios. Each sub-portfolio attempts to attain a 
specific goal with its own time horizon, urgency and 
probability of success. The notion behind this approach is 
to take into account the tendency of individuals to 
divide money into various non-fungible mental 
accounts.   
 

The characteristics of an individuals’ goals have three 
key indications for an investment process. 
 

i. Addressing the goal of each sub-portfolio 
independently. 

ii. Scrutinizing both taxable and tax-exempt 
investments. 

Practice: Example 9, Curriculum, 
Reading 19. 
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iii. Using minimum expectations (probability- 
and horizon-adjusted expectations) instead 
of traditional average return expectations.  

 
‘Minimum Expectations’ are referred to as minimum 
return expected to be earned for the given time horizon 
and success probability.  
 
Consider an investor who is about to retire in five years. 
Among other goals, one of his goals is to earn 7% 
expected return with 10% expected volatility for a 5-year 
time horizon with at least 90% confidence. To fulfill his 
goal, for a five-year period, a sub-portfolio is expected 
to earn return of 35% (7% × 5) with volatility of 22.4% (10% 
× √5). With 90% probability, this portfolio’s expected 
average compound return will be 1.3% per year, which is 
quite lower than the average 7% expected return. 
Therefore, the discount rate of 1.3% (instead of 7%) will 
be used to compute the reserved capital required to 
meet the goal.   
 

15.1 The Goals-Based Asset Allocation Process 
 
There are many ways to implement goal-based 
approach. Two essential parts of this process are: 
 

1. creating portfolio module 
2. identifying client goals and matching each 

goal with some sub-portfolios of suitable asset 
size. 

 
• Determining the lowest cost for each sub-goal 

helps formulating an optimized portfolio in terms 
of investor’s risk/return characteristics.  

• Advisors typically do not create specific sub-
portfolios for each goal of each client, instead 
they select one or few modules from a pre-
established set of modules that best serve the 
purpose.  

• Many advisors use pre-optimized modules and 
create highly customized optimal sub-portfolios 
for each goal specially for clients who have 
highly differentiated needs and constraints.  

• However, using pre-optimized modules is not 
possible when clients’ constraints are 
incompatible with the module set and conflict 
with the market portfolio concept, such as 

constraints regarding geographical or credit 
emphasis or de-emphasis. Other constraints 
might include issues regarding base currency, 
use of alternative strategies, illiquid investment 
etc.  

• Many advisors form a set of ‘goal-modules’ for 
all their clients to cover full range of capital 
market opportunities collectively and to 
represent adequate risk-return tradeoff 
individually 

• Modules differentiate from one another based 
on implied risk/return tradeoffs, liquidity 
concerns, eligibility of some asset-classes or 
strategies.  

 

15.2 Describing Client Goals 
 
Individual investors’ goals are not always well-thought-
out, sometimes they focus only on few urgent goals, 
sometimes goals are unattainable given their financial 
assets. 
 
The first step is to distinguish between cash flow based-
goals and labeled goals. 
 
• Cash flow based-goals are those for which 

anticipated cash flows are available. It is easy to 
determine the time horizon for these goals as it is 
either the period over which cash is needed or 
at certain point in time a bullet payment is 
expected. However, determining the urgency or 
minimum probability of success is complex.   

• Labeled-goals are those for which investor has 
certain investment features in mind such as 
minimum risk, capital preservation, purchasing 
power maintenance but are unclear about the 
actual need that stands behind each label.  

 
Dividing goals into individual’s needs, wants, wishes and 
dreams helps advisor in determining the urgency of sub-
goals.  
 

 
 
 
 

16. CONSTRUCTING SUB-PORTFOLIOS AND THE OVERALL 
PORTFOLIO 

 
 

Constructing Sub-Portfolios 
 
The next step is to estimate the amount of money 
allocated for each goal and the asset allocation that 
will apply to that sum. The advisor then selects the 
module, from the pre-optimized modules, that offers the 

lowest funding cost and highest possible return given 
investor’s risk tolerance and time horizon.  
 
 

 
 

Practice: Example 10, Curriculum, 
Reading 19. 
 

Practice: Example 11, Curriculum, 
Reading 19. 
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16.1 The Overall Portfolio 
 
The overall asset allocation is aggregation of individual 
exposures to the various modules i.e. weighted average 
exposure to each of the asset classes/strategies within 

each module, whereas, weights are the % of total assets 
allocated to each module. 
 
 
 
 
 

17. REVISITING THE MODULE PROCESS IN DETAIL 
 

 
• The formation of optimized modules is based on 

forward looking capital market assumptions.  
• As MVO process is subject to variety of 

constraints and the resultant frontier is not 
efficient in traditional sense, paying attention to 
the following three elements is crucial. 

Ø Liquidity concerns for various strategies  

Ø Strategies whose return distributions are 
not normal 

Ø Include drawdown controls    
• Modules should be revised periodically for 

changes in capital market assumptions. 
• Review suitability of investor constraints 

continually.   
 
 

  

18. PERIODICALLY REVISITING THE OVERALL ASSET ALLOCATION 
AND ISSUES RELATED TO GOALS-BASED ASSET ALLOCATION 

 
 
 

Periodically Revisiting the Overall Asset Allocation  
 

1. Time horizons are generally rolling concepts, 
especially for individual investors. 
 
2. Portfolios, typically, outperform the discount rate 
and resultant excessive assets need rebalancing 
which becomes more complex in taxable situation. 

 
 
 
 
 

18.1 Issues Related to Goals-based Asset 
Allocation 

 
Goal-based asset allocation is best suitable for investors 
who have various goals, time horizons and urgencies. 
However, this approach is also helpful for investors with 
apparently single goal when there is sustainability or 
behavioral issues e.g. for an investor with single goal, the 
required probabilities change at various time periods or 
when market circumstances change adversely.  
 
Managing more than one policy for each client, 
handling portfolios on day-to-day, satisfying regulatory 
requirements of treating all clients equivalently is 
problematic.    
 

19. HEURISTICS AND OTHER APPROACHES TO ASSET ALLOCATION 
 

 
Following are some other offhand techniques for asset 
allocation that may not lead to optimal allocation as 
these are not based on mathematical or theoretical 
models. 
 

19.1 The 120 minus your age rule 
 
The “120 minus your age rule” is a heuristic (rule-based) 
approach that results in a linear decrease in equity 
exposure that follows a general equity glide path. It is a 
stock versus fixed income split:120 – Age = % allocation 
to stocks. Some variations are “100 minus age” and “125 
minus age”.  
 

This approach resembles many target-date funds also 
called lifecycle or age-based funds that follow some 
equity-glide paths.  
 

19.2 The 60/40 stock/bond heuristic 
 
The “60/40 stock/bond heuristic” is a simple approach of 
allocating 60% in equity and 40% in fixed income. The 
equity portion provides long-term growth opportunities 
whereas fixed income helps in overall risk reduction. If 
fixed income and equity portions are properly diversified, 
the resultant portfolio closely resembles ‘the global 
financial asset market’ portfolio.  
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19.3 The Endowment Model or Yale model 
 
The “Endowment Model or Yale model” allocates large 
portion to non-traditional investments (private equity, 
real-estate) and greatly rely on investment manager 
skills. This approach seeks to earn illiquidity premium and 
is suitable for institutions that have long-term time horizon 
such as university endowments. 
 

19.4 Risk Parity 
 
Risk Parity is based on the concept that in a well 
diversified portfolio, each asset or asset class should 
contribute evenly to the overall (total) portfolio risk. 
Among various approaches, the most common risk 
parity approach in mathematical term is given below.  

𝑤( × 𝐶𝑜𝑣(𝑟(, 𝑟<) = 	
1
𝑛 𝜎<

o 
 

where, 𝑤( is weight of asset, 𝐶𝑜𝑣(𝑟(, 𝑟<)is covariance of 
asset with the portfolio, n is number of assets and 𝜎<o	is 
variance of portfolio. 
 

This approach suffers from the shortcoming of: 
• ignoring expected returns.  
• depending heavily on the composition of the 

opportunity set 
 

19.5 The 1/N rule 
 
The 1/N rule involves allocating equal percentage to 
each of (N) asset classes. Quarter rebalancing is 
commonly used discipline. Although it is very simple 
heuristic approach, however, this approach has been 
historically performed better based on Sharpe ratio and 
certainty equivalents compared to other approaches; 
mainly due to absence of estimation error in inputs.   
 

 
20. PORTFOLIO REBALANCING IN PRACTICE 

 
 
Appropriate rebalancing takes into account the costs 
and benefits associated with the rebalancing process. 
Empirically, disciplined rebalancing reduce risk and add 
incremental returns because rebalancing earns a: 
 

§ Diversification return because of 
rebalancing (selling outperformers and 
buying underperforming asset classes): 

§ Return from being short volatility 
 
Calendar rebalancing → lowers monitoring costs 
Percentage rebalancing →	controls risk efficiently by 
closely monitoring the market movements.   
 
Factors affecting the corridor width of an asset-class in 
percentage rebalancing discipline. 
 

Factors Factor 
relation 
with 
optimal 
corridor 
width 

Effect on optimal width of 
corridor  
(all else equal) 

Transaction 
costs 
 +ve 

↑	transsaction cost, wider 
the corridor 

(reduces rebalancing 
benefits) 

Risk tolerance 
 

+ve 

↑	risk tolerance, wider the 
corridor 

(reduces sensitivity to 
deviate from the target 

allocation) 

Factors Factor 
relation 
with 
optimal 
corridor 
width 

Effect on optimal width of 
corridor  
(all else equal) 

Correlation 
with the rest of 
the portfolio 
 

+ve 

↑	correlation, wider the 
corridor 

(lowers further 
divergence from the 

target weights) 
Volatility of the 
rest of the 
portfolio  
 

-ve 

↑	volatility, narrower the 
corridor 

(high chances of 
deviation from the target 

weights) 
 
There is no solid conclusion about whether rebalance to 
the target weight or to the nearest corridor border, as 
there are number of factors involved such as 
characteristics of asset-class, time periods, measures of 
the benefits of rebalancing, transaction costs, taxes etc.  
 

 
 

 

Practice: Example 12, Curriculum, 
Reading 6. 
 

Practice: CFA Institute’s End of 
Chapter Questions and Questions 
from FinQuiz Question-Bank. 
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1. INTRODUCTION 

This reading focuses on ways to modify asset allocation 
process depending on asset owner’s needs, 
circumstances and constraints.  

2. CONSTRAINTS IN ASSET ALLOCATION

Some common constraints that asset-owners typically 
consider are asset size, liquidity concerns, taxes, time 
horizon, regulatory and other external restrictions. These 
constraints strongly affect their optimal asset allocation 
decisions. 

2.1 Asset Size 

Asset size sometimes limits the asset classes accessible to 
the investors.  

• Asset owners with too large portfolios will limit the
number of potential asset classes because of
lack of availability of investment vehicles.

• Asset owners with too small portfolios will also limit
the number of potential asset classes because
some investments require a minimum amount.

Managing a large asset pool requires hiring number of 
asset-managers and asset owners’ capability to oversee 
and monitor their performances.  

Investment managers generally have decreasing return 
to scale because of large trade sizes, greater price 
impacts, forced pursuit of investments outside their 
expertise and slow decision-making.  

Asset owners have increasing return to scale because of 
cost savings related to internal management and ability 
to allocate to asset classes unavailable to small funds 
(for example private equity). 

Owners of very large portfolios generally invest passively 
in developed market equities. They also allocate assets 
to private equity, hedge funds and infrastructure where 
having large size of investment is an advantage.  

3. LIQUIDITY 

Two dimensions of liquidity for appropriate asset 
allocation are investor’s liquidity needs and liquidity 
features of asset classes. 

Investment portfolio’s liquidity needs are highly 
dependent on the asset-owner’s financial strength or 
their goals.  

For example, banks require high liquidity for day-to-day 
operations; therefore, their portfolio must hold some 
portion of top quality, highly liquid assets.  

Some institutions (such as endowments, sovereign wealth 
funds etc.) or individual owners with long-term time 
horizon and lower liquidity needs can invest in less liquid 
investments to take advantage of illiquidity premium.  

Some examples for typical liquidity needs for various 
institutions or individuals are as follows:  

• Higher liquidity needs for banks,

• Lower liquidity needs for endowments,
foundations, soverign wealth funds

• Lower liquidity needs for life or auto insureres
compared to property/casualty re-insurers

• Higher liquidity requirement for foundations
that fund critical projects compared to
foundations that support ongoing expenses.

• High liquidity needs for university endowment
that faces significanrt drop in enrollment. 

• Higher liquidity needs for a couple with
children nearing college-age compared with
the couple with no children keeping other
things similar.

To assess, the suitability of an asset class for an asset 
owner or institution, it is important to consider the liquidity 
concerns during extreme market conditions. 

Undisciplined decision making by client may generate 
losses from panic sell of illiquid assets during times of 

Practice: Example 1, Reading 7, 
Curriculum. 
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stress. Illiquid asset classes may not be appropriate for 
some clients.  
  

 
 

4. TIME HORIZON 
 

 
An asset owner’s time horizon, a critical constraint to be 
considered in an asset allocation, is defined in terms of a 
liability to be paid or a goal to be funded at some future 
date. As time progresses, characteristics of asset owner’s 
assets (human capital) and liabilities change.   
 

4.1 Change in Human Capital 
 
Individual investor’s extended portfolio assets include 
human capital that typically embodies bond-like 
features. As time passes and individual’s human capital 
declines, his financial capital requires more allocation to 
bonds.  
 

4.2 Change in character of Liabilities 
 
As time passes, changes in liabilities affect the asset 
allocations that are aligned to fund those liabilities.  
 
For example, the liability of a pension fund whose 
employees are relatively:  
 

Ø young, is comparable to long-term bonds,  
Ø middle-aged, can be hedged with 

intermediate-term bonds 
Ø retired comprises cash-like characters.  

 
Passage of time changes status of goals for individuals. 
Some goals change from partially funded to fully 
funded. Asset allocation should change with change in 
profile of individual’s liabilities. 
 
Time horizon also affects an investor’s priority of goals or 
liabilities and as a result preferred allocation for these 
goals or liabilities shift over the course of the investor’s 
lifetime. As he ages, survival goals replace his 
aspirational goals, which influence the desired risk profile 
of the assets aligned to fund those goals. 
 
 

 
 
 

5. REGULATORY AND OTHER EXTERNAL CONSTRAINTS 
 

 
 
Local laws, regulations and other external considerations 
affect the asset allocation decisions of individuals and 
institutions.  
 

5.1 Insurance Companies 
 
For insurance companies, composition of investment 
portfolio and investment returns are essential part of their 
daily business activities. Insurers primarily focus on 
matching assets to the projected cash flows of the risks 
being underwritten, therefore, the major portion of their 
asset base comprises fixed income securities. 
 
In some jurisdictions, laws require valuing fixed income 
investments at book value. This lessens the importance of 
market value changes. 
 
Many regulators put maximum limits on asset allocations 
to risky assets (e.g. equity). 
 

Paying claims to policyholders and maintaining 
company’s financial strength are the major concerns for 
insurance companies. Some factors that directly affect 
the insurance businesses are: 
 

• Risk-based capital measures  
• Yield 
• Liquidity 
• Impending forced liquidation of assets to 

meet claims 
 
 

5.2 Pension Funds 
 
Asset allocation for pension funds are subject to 
constraints (such as limiting allocation to certain asset 
classes), tax rules, and other accounting, reporting and 
funding restraints. A company operating in multiple 
jurisdictions must follow the rules and regulations of each 
jurisdiction. 
 
 

Practice: Example 2, Reading 7, 
Curriculum. 
 

Practice: Example 3, Reading 7, 
Curriculum. 
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5.3 Endowments and Foundations 
 
The perpetual nature and controlled spending needs 
give endowments and foundations flexibility over 
payments from funds and ability to adopt higher-risk 
asset allocation. Two categories that influence asset 
allocation of endowments and foundations are: 
 

• Tax Incentives: Some countries do not impose 
any minimum spending requirements; others 
provide tax benefits tied to certain minimum 
spending rules or may relax the spending 
requirements for investing in socially responsible 
stocks. 
 

• Credit Considerations: As endowments and 
foundations typically support the balance 
sheet or borrowing abilities of some university or 
organization, therefore, lenders often place 
covenants to maintain certain minimum 
liquidity and balance sheet ratios.    

 
 

5.4 Sovereign Wealth Funds 
 
Sovereign wealth funds (SWF) vary with reference to their 
mission or objectives, though generally they are 
government-owned pools of capital invested on behalf 
of the people of their states.  
 
Generally, their time-horizon is long-term, they have no 
known obligations, and these funds are subject to broad 
public scrutiny and constraints such as adopting lower 
risk asset allocation, cultural, religious factors, ESG 
(environmental, social & governance) considerations in 
addition to common constraints of asset-size, liquidity, 
time horizon, regulations etc.  
 
Note: ESG goals are met by ‘set aside’ part of portfolio. 
 
 

 
 
 

6. ASSET ALLOCATION FOR THE TAXABLE INVESTOR AND AFTER-
TAX PORTFOLIO OPTIMIZATION 

 
 
In the real world, taxes on income and capital gains 
materially affect the returns achieved by taxable 
investors, therefore, it is judicious to consider after-tax 
characteristics during asset allocation.  
 
 
Some factors that affect the tax efficiency of asset 
returns include:  
 

• Contribution of interest, 
• Dividends 
• Realized or unrealized capital gains  
• Jurisdictional rules (regarding how returns of 

certain assets are taxed) 
 
Though tax rules vary across countries and/or change 
frequently within a country, some typical cohesions 
across many jurisdictions regarding how investment 
returns are taxed are:  
 

• Interest income is taxed at progressively higher 
income tax rates in many countries.  

• Typically, dividend income and capital gains 
are taxed at lower rate compared to interest 
income and earned income (salaries, wages).  

• Capital losses usually offset capital gains. 
• Entities and accounts can be subject to 

different tax rules (tax-deferred, tax exempt, 
taxable accounts), which give importance to 
‘strategic asset location’, a strategy that 
attempts to sort investments into diverse 
accounts to reduce overall tax cost.  

 

6.1 After-Tax Portfolio Optimization 
 
After-tax portfolio optimization requires adjusting each 
asset class’s expected returns and risk for expected tax.  
 
• Expected after-tax return for bonds = 𝑟"#$%&	$"( =

	𝑟*&%	$"( − (1 − 𝑡)  
• Expected after-tax return for equity: = 𝑟"#$%&	$"( =

	𝑝1𝑟*&%	$"((1 − 𝑡123) + 𝑝1𝑟*$51 − 𝑡6"*2$"7	8"29: 
 

p<	&	p>	are	proportion	of	rGHI	J>K	attibuted	to	dividends 
	&	price	appreciation	respectively: 

 
Ø When cost basis of assets is < its market value, 

taxable assets have unrealized capital gains 
and embedded tax liability is formed.  

Ø When cost basis of assets is > its market value, 
taxable assets have unrealized capital losses 
and embedded tax assets are formed. 

 
Three ways to adjust the current market value to reflect 
these changes (value of embedded tax liability or 
assets) are: 
  

1. Subtract the value of the embedded capital 
gain tax from the market value as if it were sold 
today.  
Approximate after tax value = Market value – 
capital gain tax 
 

Practice: Example 4, Reading 7, 
Curriculum. 
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2. Assume the asset is sold in the future and 
discount the tax liability to its PV using the asset’s 
after tax return as the discount rate. 
 

3. Assume the asset is sold in the future and 
discount the tax liability to its PV using the asset’s 
after tax risk-free rate. 

 
Note: Goals-based investing allows more precise tax-
adjustments   

 
Taxes also affect the risk for each asset class measured in 
terms of standard deviation. 
 
Expected after tax standard deviation = 𝜎"$ = 	𝜎*$(1 − 𝑡) 
Taxes reduce mean returns and standard deviation of 
returns. in many jurisdictions, capital losses can be offset 
against current or future capital gains  
 
 

7. TAXES AND PORTFOLIO REBALANCING AND STRATEGIES TO 
REDUCE TAX IMPACT 

 
 
 

Taxes and Portfolio Rebalancing 
 
Periodic portfolio rebalancing is an integral part of 
portfolio management for both taxable and tax exempt 
investors. However, taxable investors should take into 
account the trade-off between the benefits of 
maintaining the target asset allocation and reducing or 
deferring taxes. 
 
Rebalancing range for taxable portfolio should be wider 
as compared to tax-exempt portfolio of a similar risk 
profile as broader range will reduce trading frequency 
and will result in taxable gain. 
 
The equivalent rebalancing range for the taxable 
investor is derived by adjusting the pre-tax deviation by 
the tax rate. 
After-tax rebalancing range = Rat = 

!"#$	&'(
)*+,-  

 
For example, ±15% rebalancing range of an asset class 
(30%-45%) for a tax-exempt investor becomes 18.75% for 
a taxable investor assuming the asset class is subject to 
20% tax rate. 
 
18.75% = ).%

)*0.2
 

 

7.1 Strategies to Reduce Tax Impact 
 
To reduce tax cost other strategies include: 
 

Ø Tax-loss harvesting: intentionally realizing capital 
losses to cancel out capital gains in other part 
of the portfolio.  

   
Ø Strategic tax location: a tax minimizing strategy 

by locating less tax efficient assets in accounts 
with favorable tax treatment. Two types of 
account that offer tax benefits are:  

 

i. Tax-exempt accounts that require no 
tax adjustments to their market value. 

ii. Tax-deferred accounts that grow tax-
free but are taxed upon distribution. 

 
The optimization process should consider asset classes 
and asset accounts simultaneously.  
 
For example, consider an investor whose portfolio is 
divided equally into two accounts: taxable and tax 
deferred account, and each account has three 
potential classes, the optimization process uses six 
different asset classes and derives optimal asset 
allocation and asset location instantaneously.  
 
The optimization process uses the pre-tax returns and risk 
inputs for tax-deferred account and after-tax returns and 
risk inputs for taxable accounts. 
 
Applicable tax rate on a security determines where it 
should be located.  
 

Ø Tax friendly assets (assets subject to lower tax 
rates) should be allocated to taxable accounts. 
Equities are generally located to taxable 
accounts because dividends and capital gains 
generally get favorable tax treatment. 

 
Ø Assets subject to higher tax rates should be 

allocated to tax-deferred or tax-exempt 
accounts e.g. Bonds and frequently traded 
securities.  

  
Note: 
Investments held for short-term liquidity needs should be 
allocated to taxable accounts to avoid early 
withdrawals penalty tax.  
  
 

 
 
 

Practice: Example 5, Reading 7, 
Curriculum. 
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8. REVISING THE STRATEGIC ASSET ALLOCATION 
 

 
A sound portfolio management involves re-examining 
periodically the asset owner’s strategic asset allocation, 
even if his circumstances remain unchanged. All asset 
owners should affirm annually the suitability of their asset 
allocation given their needs and circumstances.   
 
The circumstances that may initiate a special review of 
asset allocation policy are: 
 

i. Change in goals 
ii. Change in constraints 
iii. Change in beliefs  

 

8.1 Goals 
 
Change in goals - Changes in individual’s lifespan that 
may alter his asset-allocation strategy include: 
 

Ø Getting married 
Ø Having children 
Ø Leaving/switching occupation  
Ø Becoming physically challenged  

 
Changes in institutional fund’s lifespan that can impact 
the asset-allocation decision are:  
 

Ø If economic changes are negatively affecting a 
firm that supports or benefits from a fund, there 
is need to re-examine the asset allocation 
decision of that fund.  

Ø Due to major drop in enrollments, a university 
relying heavily on the endowment fund, to 
support its ongoing expenses. 

Ø A pension fund requires to re-evaluate its 
existing asset allocation policy if the 
organization fails to consistently meet its 
pension obligation  

 

8.2 Constraints 
 
Change in Constraints - There is need to re-examine the 
existing asset allocation if material changes affect any 
constraints such as: liquidity, asset size, regulatory or 
other external constraints.  
 
For example: 
 

Ø A big check received by a foundation. 
Ø A significant unanticipated expenditure.  
Ø An individual received inheritance from a 

family member. 

Ø A new government regulation mandates a 
change in the liability discount rate that may 
result in large pension contribution to the 
pension plan.  

 

8.3 Beliefs 
 
Change in Beliefs - Investment beliefs are set of rules that 
govern the investor’s investment related actions.  
 
At an institutional level, factors that may lead to change 
the institution’s investing guidelines are:  
 
Ø Change in economic conditions or capital market 

expectations 
Ø Change in trustee or committee members  

 
Material changes in the outlook of one or more asset 
classes can significantly affect their expected returns, 
volatilities and correlations, which are key inputs of the 
optimization process.   
 
In certain circumstances, an asset allocation policy is 
reformed without comprehensive asset allocation 
analysis.  
 
For example: 
 

Ø pension plans adjust allocation as a result of 
changes in plan’s funded status 

Ø target date funds use glide-path and shift 
allocations (from equity to bonds) as target 
date reaches.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

Practice: Example 6, Reading 7, 
Curriculum. 
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9. SHORT-TERM SHIFTS IN ASSET ALLOCATION 
 

 
1. Strategic Asset allocation (SAA) or policy asset 

allocation: Long-term allocation for asset-class 
weights as specified in an investor’s IPS. 

2. Tactical Asset Allocation (TAA): short-term 
deviation from SAA. 

 
Characteristics of TAA are as follows: 
 

• Key objective is to increase risk-adjusted return 
by capturing temporary return opportunities 
regarding financial or economic market 
conditions. 

• Assumes that investment returns are predictable 
in the short-run.   

• Finding cyclical variations within a secular trend 
or short-term price changes in capital markets. 

• Short-term adjustments to broad asset-classes, 
sectors or risk factor premiums rather than 
individual security selection. 

 
Common risk constraints: 
 
As TAA decisions are judged against the benchmark of 
the SAA, therefore, tactical deviations are developed 
relative to the strategic asset allocation and the size of 
these bets are often constrained by the IPS.  
 
Most common risk constraints are:  
 

• acceptable range around each asset class 
policy weights  

• predicted tracking error budget versus range 
of targeted risk 

 
TAA Evaluation: 
 
There are number of ways to measure the success of 
TAA, some common ones are: 
 

i. Comparing the Sharpe ratios under TAA and 
SAA. 

ii. Comparing the information ratio or t-statistic 
of excess return of TAA portfolio and SAA 
portfolio.  

iii. Comparing the realized risk and return of 
TAA portfolio and the realized risk and return 
of portfolios along the SAA’s efficient 
frontier. This approach better measures the 
risk-adjusted TAA return. TAA portfolio may 
have higher return or higher Sharpe ratio 
than the SAA portfolio but it might be less 
optimal than other portfolios on the efficient 
frontier.   

iv. Comparing the performance difference 
using the attribution analysis by evaluating 
the under/over weightings. 

TAA Drawbacks: 
 

• Higher trading costs and higher taxes (for 
taxable investors). 

• Under or over-weighting of certain asset 
classes may result in higher concentrated risk 
compared to the policy portfolio. 

 
Approaches to TAA 
 

Two broad approaches to TAA are: 
Ø Discretionary TAA that relies on qualitative 

analysis of political, economic and financial 
market conditions. 

Ø Systematic TAA that relies on quantitative 
analysis to capture return anomalies that may 
be inconsistent with market efficiency. 

 
9.1 Discretionary TAA 

 
Discretionary TAA typically focuses on: 
 

• asymmetric return distribution i.e. intending to 
enhance return in up markets and hedging or 
mitigating returns in down markets.  

• skilled managers 
• temporary market movements away from 

expected returns for various asset classes. 
 
Short-term forecasts require number of inputs that 
provide relevant information about: 
 

1. Current and expected political, economic and 
financial market conditions. 
Valuation measures (such as P/E, P/BV, Div. 
yield), term & credit spreads, central bank 
policy, GDP growth, earnings expectations, 
inflation expectations, leading economic 
indicators. 
 

2. Economic sentiment indicators 
Consumer spending, level of optimism regarding 
economy and personal finances.  
 

3. Market sentiment   
Sentiments of financial market participants.  
Three key indicators are: 
 
o Margin Borrowing 

This measure reveals the current level of 
bullishness and how more or less margin 
borrowing has consequences on future 
level of bullishness.  
Higher prices boost confidence and 
trigger more buying on margin that in turn 
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spur higher prices. Growth rate in 
borrowings should be considered in 
addition to level. 

o Short interest 
Short interest indicates current as well as 
future bearish sentiment and a rising short 
interest ratio signifies extreme pessimism 
i.e. the market is at or near a low.  

o Volatility Index 
Also known as fear index, indicates 
market expectations of near-term 
volatility. Volatility index measures the 
expected volatility of an index through 
the bid/ask quotations of the index 
options. Index rises(falls) when put (call) 
option buying increases. 

 
Note: 
Different discretionary TAA approaches can use different 
data points with varying weights and involve qualitative 
interpretation of information.  
 

9.2 Systematic TAA 
 
Systematic TAA captures asset class anomalies that have 
shown predictability and persistence historically. For 
example, value and momentum factors reveal some 
level of predictability for individual securities or within or 
across asset classes.   
 
Value Factor = 345637	89	:;<64	=58>?=

345637	89	@38A5B	=58>?=
  

Momentum factor = 345637	89	=58>?=	AC5B	BC@B43	D3C83	345637=
345637	89	=58>?=	AC5B	<8A43	D3C83	345637=

 

 
Valuation signals: Different asset classes have their own 
value signals. 
 

• Equity Classes: Valuation ratios have been used 
to predict variation in future equity returns. 
Predictive measures for equities include: 
dividend yield, cash flow yield and Shiller’s 
earning yield (based on average inflation-
adjusted earning of previous 10-years).  

• Fixed Income: Relative attractiveness of various 
fixed income markets is explored through yield-
to-maturity and term premiums (yield in excess 
of the risk-free rate). 

• Commodities: Carry in commodities compares 
roll yields (+ve is backwardation, -ve is 
contango) to determine which commodities to 
own or short. 

• Currencies: Carry in currencies uses short-term 
interest rate gaps to determine which currency 
to overweight or underweight. 

 
Trend Signals: are widely used in systematic TAA in which 
asset classes or assets are ranked into positive or 
negative groups and are over or under weighted based 
on their ‘Most recent prior 12-month trend’ or ‘Moving 
average cross-over’. 
 
• Most recent 12-month trend- is based on the 

expectation that the most recent 12-month 
returns will persist for the next 12-months. 

• Moving average cross-over – compares moving 
average price of shorter time frame to moving 
average price of longer time frame.   
Upward (downward) trend is when the moving 
average of shorter time frame is above (below) 
the moving average of longer time frame.  

 
 

 
 

 

10. DEALING WITH BEHAVIORAL BIASES IN ASSET 
ALLOCATION 

 
 
Six behavioral biases common in asset allocation 
process are: 
 

1. Loss Aversion 
2. Illusion of Control 
3. Mental Accounting 
4. Representative Bias 
5. Framing Bias  
6. Availability Bias  

 
Recognizing the existence of these behavioral biases 
and incorporating them into the investment decision-
making process can produce better results. 
 
 

 

10.1 Loss Aversion 
 

• Loss aversion bias is an emotional bias which 
suggests that losses are significantly more 
powerful than gains as investors assign greater 
weights to negative outcomes.  

• Loss aversion affects investor’s ability to 
maintain their asset allocation when returns 
are negative.  

• Loss averse investor measures risk relative to a 
0% return (absolute base) rather than 
expected mean return.  

Practice: Example 7, Reading 7, 
Curriculum. 
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• Goal-based investing alleviates loss-aversion 
bias by: 
Funding high priority goals with less risky assets: 
Segregating assets into sub-portfolios with 
assigned priorities. Funding high priority goals 
with less risky assets and using riskier assets to 
fund lower-priority and aspirational goals.   
Framing risk in terms of shortfall probability: 
Shortfall probability should be used for the 
asset allocation of these sub-portfolios to 
define risk. Shortfall probability is a probability 
that a portfolio will not attain the required 
return to meet the stated goal. 

• In institutional investors, loss aversion can be 
observed in the form of herding behavior. For 
example, plan sponsors adopt asset allocation 
that is similar to their peers because such 
behavior minimizes reputation risk.  

 
10.2 Illusion of Control 

 
Illusion of control, is a cognitive bias, where individuals 
overestimate their ability to control events.  
 
When investors believe that they have better information 
than the market and can control the outcomes, they 
end up trading too frequently or having concentrated 
portfolios. 
 
Illusion of control combined with overconfidence bias or 
hindsight bias worsen the situation. 
 
Some common behaviors attributed to this bias are: 
 

Ø Alpha-seeking behaviors, frequent trading 
and tactical allocation shifts in an attempt 
at market timings. Investors who successfully 
predict a market reversal, believe that they 
can perform valuation correctly.   

Ø Institutional investors who believe that their 
internal resources are superior and give 
them opportunity for active security 
selection or the selection of active 
investment managers.  

Ø Excessive trading, above average use of 
leverage or short selling 

Ø Reducing or eliminating asset classes based 
on non-consensus risk or return forecasts of 
one or few members of a committee, who 
believe that they have better information 
than the market. 

Ø Concentrated positions that expose the 
portfolio to diversifiable risk.  

Ø Investors who think that they have better 
information than others, inadequately 
diversify their portfolios or have 
concentrated portfolios with oversized 
exposures to one or two minor asset classes. 

 
 

Corrective Action: 
To help investors overcome illusion of control use global 
market portfolio as a starting point in developing the 
asset allocation. Global market portfolio is based on 
CAPM mean-variance framework and is considered to 
be a well-constructed benchmark for asset allocation. 
Deviations from this baseline portfolio should be subject 
to logically evaluated policies. 
 

10.3 Mental Accounting 
 
Mental accounting is an information-processing bias in 
which investors categorize assets and liabilities into 
arbitrary groups subjectively and the resultant asset 
allocation is often sub-optimal.  
 
Goal-based investing incorporates mental accounting 
by linking each goal with a separate sub-portfolio. 
 
Another common mental accounting issue with respect 
to asset allocation is ‘Concentrated stock positions’, 
which is further reinforced by the ‘Endowment Effect’.  
 
For example, entrepreneurs often retain a large portion 
of their wealth in single company that they found, which 
is more often the effect of psychological loyalty to that 
company though there may be rational reasons such as 
ownership control, tax considerations, information 
advantages etc. 
 
Corrective Action: 
To overcome this bias, assign concentrated assets to 
meet less important goals.  
 

10.4 Representative Bias 
 
Representative or recency bias is a tendency to give 
more weight to recent observations and information as 
compared to long-term observations and information.  
 
Investors with recency bias end up having sub-optimal 
portfolios as they typically shift asset allocation in 
response to recent news/events or overweight asset 
classes that have performed well lately. 
 
Corrective Action: 
Objective asset allocation policy with pre-specified 
allowable ranges and strong governance framework 
with competent staff and well-documented investment 
beliefs can help overcome representative bias. 
 

10.5 Framing Bias 
 
Framing bias is an information processing bias in which a 
person’s response is dependent on how the question is 
framed. In asset allocation, investor’s choice is 
dependent on how the investment’s risk and return are 
presented, e.g. gain/loss outlined in money terms versus 
percentages, investment risk presented in volatility 
(standard deviation) or tail risk.   
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Portfolio evaluation process is often performed using 
expected return with standard deviation. Some other risk 
measures helpful in some specific investments are: 
 

Ø VaR is a probability based measure of 
minimum loss over some period. 

Ø CVaR is the probability-weighted average of 
losses when the VaR threshold is breached.  

Ø Shortfall probability is the probability of 
failing to meet a goal or liability. 

 
Note: VaR and CVaR are Downside (tail) risk measures. 
 
Corrective Action: 
The best approach to scale down the effects of framing 
bias is to provide multiple perspectives on the risk/return 
trade-off by supplementing the traditional risk measures 
with additional measures such as shortfall probability 
and tail measures (e.g. VaR and CVaR).  
 

10.6 Availability Bias 
 
Availability bias is an information processing bias in 
which people take a heuristic approach to estimate the 
probability of outcome based on how easily they can 
recall the outcome e.g. recent events or events that 
strongly influence investors. 
 
For example, in 2008 financial crises, private equity 
investors faced a substantial liquidity squeeze due to 
falling value of their public investments coupled with 
commitments to contribute capital to private equity. 
These investors may have strong preference for liquid 
investments and may not prefer to invest in private 
equity again.    
 
In asset allocation, two biases stem from availability 
biases are: 
 

Ø Familiarity bias, in which investors tend to favor 
familiar over unfamiliar.  

Ø Home bias – investors prefer investments of their 
home country and build less diversified portfolio.  

 
Corrective Action: 
Familiarity and home bias can be mitigated by  
• using the global portfolio as a starting point and 

all deviations must be considered after proper 
evaluation. 

• avoiding comparison of investment returns or 
asset allocation decisions with others. 

 
To moderate the effects of behavioral biases, the 
primary step is to incorporate strong governance 
structure in the asset allocation process. Other steps 
include, providing a full range of relevant information, 
stating investment goals clearly and committing to 
achieve those goals. 
 
Six important features of effective investment 
governance are: 
 

 
 

1. Clearly stated long-term and short-term 
investment objectives. 

2. Allocation of rights and duties in the 
governance hierarchy based on their 
knowledge, expertise and designation. 

3. Articulate procedures for developing and 
approving the IPS. 

4. Articulate procedures for developing and 
approving the strategic asset allocation. 

5. A reporting framework to monitor the 
performance for attaining the goals and 
objectives.  

6. Periodic governance audits.  
 

 
 
 

 
 
 

Practice: End of Chapter Questions 
CFA Institute’s Curriculum and FinQuiz 
Question-bank (Item-sets + Questions).  
. 
 

Effective Investment Governance 
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1. INTRODUCTION 

Derivatives derive their value from the economic 
performance of the underlying. Derivatives are of two 
types: 

i. Over-the-counter: tailored to the counterparties’
specific needs but have potentially lower level
of liquidity.

ii. Exchange traded: Do not match investors’
specific needs but mitigate counterparty risk.

Options: 

Represent a contingent claim derivative that provide 
their owner with the right but not an obligation to a 
payoff determined by the future price of the underlying. 
Options have nonlinear payoffs. 

2. POSITION EQUIVALENCIES 

Put-call parity: 

S0 + p0 = c0 + X/(1 + r)T where: 

S0 = price of underlying 
p0 = price (i.e. premium) of put option  
c0 = price (i.e. premium) of call option  
X/(1 + r)T = present value of the risk-free bond 

Put-call-forward parity: F0(T)/(1 + r)T + p0 = c0 + X/(1 + r)T 

2.1 Synthetic Forward Position 

Synthetic long forward position = long call + short put 

Note:  

A synthetic long forward position can achieve the same 
outcome as buying forwards or futures contracts. Refer 
to Exhibit 2, Reading 8. 

A trader who wants to short the stock can: 

• Borrow the stock from the market and short
sell the borrowed shares or

• Create a synthetic short forward position:
short call + long put

Note: 

A synthetic short forward position can achieve the same 
outcome as selling forwards or futures contracts. Refer to 
Exhibit 3, Reading 8. 

2.2 Synthetic Put and Call 

The symmetric payoff of a short and long stock, forward, 
and futures positions can be altered by implementing 
synthetic options positions.  

Transforming a short stock position into a synthetic long 
put position by buying a call will convert the symmetrical 
payoff into asymmetrical payoff. 

Synthetic long put option = Short stock + long call 

Refer to Exhibit 4, Reading 8 for an illustration of the 
payoffs of a synthetic long put position.  

Long call position payoff can be achieved by: 

1) A protective put strategy which will transform a long
stock position into that of a long call position.

2) Adding a long put to a long forward or futures position

Refer to Exhibit 5, Reading 8 for an illustration of the 
payoffs of a synthetic long call position. 

Practice: Example 1, Volume 5, 
Reading 8. 
 

Practice: Example 2, Volume 5, 
Reading 8. 
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3. COVERED CALLS AND PROTECTIVE PUTS

Covered call = Short call position + Long stock position 
Protective put = Long put position + Long stock position 

3.1 Investment Objectives of Covered Calls 

Summary of Greeks: 

• Delta (D) » Change in value of option/Change in
value of underlying

o change in the price of an option in
response to a change in the price of the
underlying. Is a good approximation for
small changes in the underlying’s price.

o Delta for long calls is positive; delta for
long puts is negative

• Gamma (G) » Change in delta/Change in value
of underlying

o Always positive for long calls and long
puts

• Vega (n) » Change in value of option/Change in
volatility of underlying

o Always positive for long calls and long
puts

• Theta (Q):
o Daily change in an option’s price
o Measures the sensitivity of option’s price

to the passage of time (time decay)
o Theta for long calls and long puts is

negative

3.1.1) Market Participant # 1: Yield Enhancement 

A common motivation is cash generation in anticipation 
of limited upside moves in the underlying.  

Covered call writer believes volatility of underlying asset 
will be less than option’s implied volatility.  

Call option writer gives up capital gains above strike 
price.  

Example: Consider 3 scenarios (A and B) for a covered 
call position which includes: 

1. A long stock position
2. A short call position with a November expiry and
exercise price (X) of 17 (NOV 17 call)
3. A call premium (c0) of 1.44

Scenario A: Stock price (S) drops to 5 

• Investor earns call premium of 1.44
• Call option will be out-of-the-money drop to 0
• Portfolio value = S – [Max (0, S – X)] + c0 = 5 – 0

+ 1.44 = 6.44

Scenario B: S rises to 30 

• Investor earns call premium of 1.44
• Call option value will be in-the-money and

rise to 30 – 17 = 13 
• Portfolio value = S – [Max (0, S – X)] + c0 = 30 –

13 + 1.44 = 18.44

3.1.2) Market Participant #2: Reducing a Position at a 
Favorable Price 

Consider the following example: 

A portfolio manager wants to reduce allocation to 
energy stocks by selling call options. Following are 
relevant details: 

• Current stock price = 16.00
• Exercise price of call option = 15.00
• Call option premium = 1.25
• She expects the stock price to remain stable

over the next month

Scenario A: Stock price remains stable at 16.00 

• Call option is in the money as stock price,
16.00 > exercise price, 15.00

• She receives 15.00 when options are
exercised

• She receives upfront premium of 1.25 when
options are written

• Compared to selling the stock and receiving
16.00, writing options resulted in a price
improvement of 0.25 ([15 + 1.25] – 16.00) or
1.56% (0.25/16.00) over a month’s time.

Scenario B: Stock price falls to 10 over next month 

• Call option will be out-of-the-money
• Manager will only realize 10 + 1.25 = 11.25 on

the covered call position 

American option call premium = Time value + 
Intrinsic/Exercise Value = Time value + Max (0, S – X) 

3.1.3) Market Participant # 3: Target Price Realization 

This strategy involves writing calls with an exercise price 
near the target stock price.           For example: 

A bank holds a portfolio of stocks which are currently 
priced slightly lower than the target price of 16. If bank 
manager writes near-term call options with a premium of 
0.97 and exercise price of 16: 
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• If stock price > 16, calls will be exercised, and
stocks will be called away at 16 with option
premium adding an additional 6% [0.97/16]
positive return to the stock

• If stock price doesn’t rise beyond 16, the
manager may write a new call with the same
objective

Limitations: 

• Opportunity loss relative to the outright sale of
stock for the investor if individual stock or 
market suffers a decline 

• Opportunity loss if stock price rises sharply
above exercise price and stock is called
away at a lower-than-market price

Other considerations: 

• A short call position will reduce the delta of
the portfolio

• Lower portfolio delta reduces upside
opportunity

• Shares have a gamma of 0; short positions
have a negative gamma

• Gamma is greatest for ATM options and
becomes smaller as option moves in or out of
the money

• Gamma can increase dramatically as time to
expiration approaches or volatility increases

3.1.4) Profit and Loss at Expiration 

To summarize: 

a) Value at expiration = Value of the underlying +
Value of the short call = VT = ST – max (0, ST – X)

b) Profit = Profit from buying the underlying + Profit
from selling the call = VT – S0 + c0

c) Maximum Profit = X – S0 + c0

d) Max loss would occur when ST = 0. Thus, Maximum
Loss = S0 – c0

e) Breakeven =ST* = S0 – c0

Note: Most equity covered call writing occurs with 
exchange-traded options which allows the call writer to 
buy back the option if stock price declines any time 
before expiration.  

Important consideration: If strike price exceeds stock 
price, call option value is entirely explained by time 
value as intrinsic value is 0 (Max 0,[S – X]). 

4. INVESTMENT OBJECTIVE OF PROTECTIVE PUTS

Protective Put = Long stock position + Long Put position 

This provides protection against a decline in value. 

It is similar to “insurance" i.e. buying insurance in the form 
of the put, paying a premium to the seller of the 
insurance, the put writer. 

Put v/s Insurance: 

The exercise price of the put is like the insurance 
deductible because the magnitude of the exercise price 
reflects the risk assumed by the party who owns the 
underlying. A higher exercise price of the put option is 
equivalent to a lower insurance deductible.  

• The higher the exercise price, the higher the
option premium and the less risk assumed by the
holder of the underlying and the more risk
assumed by the put seller.

• In insurance, the higher the deductible, the more
risk assumed by the insured party and the less risk
assumed by the insurer.

4.1 Loss Protection/Upside Preservation 

• Higher strike puts are more expensive and will
provide greater protection against price
declines.

Practice: Example 3, Volume 5, 
Reading 8. 
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• Longer-term American puts are more
expensive than their equivalent (same strike
price) shorter-maturity puts.

• The put buyer must be assured that the put
will not expire before an anticipated price
decline occurs

• Insurance cost can be reduced by increasing
size of deductible (current stock price – put
exercise price)

• Theta or erosion of option value due to the
passage of time will be greater for the
cheaper, near-term expiry date option
compared to the more-expensive, later expiry
date option (assuming volatility is held
constant).

• A price shock to the underlying asset may
increase market’s expectation of future
volatility and increase put premium.

Important consideration: If stock price exceeds strike 
price, put option value is entirely explained by time 
value (theta) as intrinsic value is 0 (Max 0,[X – S]). 

4.2 Profit and Loss at Expiration 

To summarize: 

a) Value at expiration: VT = ST + max (0, X - ST)
b) Profit = VT – S0 - p0

c) Maximum Profit = ∞
d) The maximum loss would occur when underlying

asset is sold at exercise price. Thus,
Maximum Loss = S0 + p0 – X

e) In order to breakeven, the underlying must be at
least as high as the amount paid up front to

establish the position. Thus, Breakeven =ST* = S0 + 
p0 

Example:  

Strike price = X = $45 

Option cost = p0 = $6. 

• The maximum possible loss is $6
• The potential gain is unlimited

The profit and loss diagram for a protective put has a 
shape similar to a long call position. The position, Long 
asset + long put, is equivalent to the position, Long call + 
long risk-free bond. 

5. EQUIVALENCE TO LONG ASSET/SHORT FORWARD POSITION

Equivalence to Long Asset/Short Forward Position 

Call Delta Put Delta 

Ranges from 0 to 1 Ranges from 0 to - 1 

When share price close to 
strike price, long ATM 
option delta = 0.5  

When share price close to 
strike price: long ATM 
option delta = - 0.5 

Long positions in assets have a delta of 1 

Short positions in options & assets have a delta of – 1 
Call delta – put delta = 1 for options on same 
underlying with same BSM model inputs  

Deltas of futures and forwards on non-dividend 
paying stocks is 1 for long position and – 1 for short 
positions 

Position delta is overall or portfolio delta. For example, 
delta of a portfolio comprising 100 shares of stocks and 1 
short ATM call option is 50: 

Delta of share position = 100 ´ +1 = + 100 
Delta of short call position = 100 ´ -0.5 = - 50 
Portfolio delta = 100 – 50 = 50 

5.1 Writing Puts 

Writing a cash secured put (or fiduciary put): 

Practice: Example 4, Volume 5, 
Reading 8. 
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Strategy: Writing a put option and simultaneously 
depositing an amount of money equal to the exercise 
price in an account. 
Investment view: Someone who is bullish on the stock or 
wants to acquire shares at a particular price 

Note: Similar to the long underlying stock position 
covering the short call position in a covered call 
strategy, the short put position is covered by cash in the 
account in a cash secured put strategy. 

Naked put: Writing a put option without escrowing the 
exercise price (or setting aside cash to buy the 
underlying if the put is exercised). 

Example: Consider a long-put position: 
Strike price = 15 
Price (p0) = 1.65 
Underlying stock price (S0) = 15.84 
Expiry = September  
Gamma (G) = 0.136 
Delta (D) = - 0.335 
Theta (Q) = - 0.015 
Vega (v) = 0.017 

Change A: Stock price rises by 0.10; from 15.84 to 15.94: 

1. D (Changes at the rate of G), so:

D1 » D0 + (G ´ DS) » - 0.335 + (0.136 ´ 0.10) » - 0.321 

2. G changes slightly to 0.133

3. p1 » p0 + (D0 ´ DS) » 0.65 + (- 0.335 ´ 0.10) » 0.617

Change B: Time to expiration changes from 30 days to 
29 days 

p1 » p0 + (Q ´ Dt) » 0.65 + (- 0.015 ´ 1) » 0.635 

Change C: Implied volatility increases by 1 percentage 
point from 58.44% to 59.44% 

p1 » p0 + (v ´ DVol) » 0.65 + (0.017 ´ 1) » 0.667 

Note: In above example, if stock price at expiration is 
above 15, put writer will keep premium and can have 
shares put to her. Effective purchase price would be 
15.00 – 0.65 = 14.35. 

Higher strike price for put option will increase delta & 
theta but make gamma more negative. In this scenario, 
option writer is in a more bullish position compared to 
writing a put option with a lower strike price. 
In summary, for put options: 

Maximum gain = option premium received 
Breakeven price = Exercise price – Option premium 
Maximum loss = Strike price – option premium 

Writing a covered call and writing a put are similar in 
terms of risk and return characteristics and shape of 
graphical function.  

6. RISK REDUCTION USING COVERED CALLS AND PROTECTIVE
PUTS 

Covered calls and protective puts may be considered 
risk reduction or hedging strategies.  

6.1 Covered Calls 

Covered call position = Long stock + Short call  

Position eliminates uncertainty for price increases. 

Maximum loss = S0 – c0 (Even if stock price reduces to 0, 
loss is reduced by the amount of premium received). 

Maximum gain = X – S0 + c0 

6.2 Protective Puts 

Protective put position = Long stock + long put 

Price uncertainty is eliminated for price decreases. 
Continually purchasing puts to protect against price 
decline will reduce volatility of portfolio but is an 
expensive strategy. 

6.3 Buying Calls and Writing Puts on a Short Position 

Investor who is the short the underlying asset can hedge 
the risk of a price increase by purchasing a call. New 
portfolio will appear as (Call – Stock).  

The long call will offset portfolio losses when the share 
price increases. 

In addition, the investor may sell put options to generate 
premium income: 
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• When share price declines, the short stock
position increases in value but portfolio gains
will be reduced by the short put.

• When share price increases, the short stock
position suffers a loss, the put option will
expire worthless, and the investor will keep
premium income.

Short Stock Seller Position Resulting from 
Writing Puts or Buying Calls 

Short Stock + Long 
Call 

Short Stock + 
Short Put 

When S > 
X 

Maximum loss = X – S0 
+ c0

Maximum loss = 
Unlimited on 
stock position 

and only 
cushioned by p0 

When S < 
X 

• Investor loses
c0

• Short position
profit = S – S0

Maximum gain = 
S0 – X + p0

Vega 
(due to 
option 
position) 

Positive Negative 

Theta Negative Positive 

7. SPREADS AND COMBINATIONS 

Money spread: Position comprising two options with the 
same underlying but different exercise price 

7.1 Bull Spreads and Bear Spreads 

Bull spread: becomes more valuable when the price of 
the underlying asset rises 
Bear spread: become more valuable when the price of 
the underlying asset declines 

Debit spreads are effectively long because the long 
option value exceeds the short option value.  

Credit spreads are effectively short because the short 
option value exceeds the long option value.  

7.1.1) Bull Spread 

Bull Call Spread: This strategy involves a combination of 
a long position in a call with a lower exercise price and a 
short position in a call with a higher exercise price i.e.  

• Buy a call (X1) with option cost c1 and sell a call
(X2) with option cost c2, where X1< X2 and c1 > c2. 

Note that the lower the exercise price of a call option, 
the more expensive it is. 

Rationale to use Bull Call Spread: Bull call spread is used 
when investor expects that the stock price or underlying 
asset price will increase in the near future. 

Characteristics: 

• This strategy gains when stock price rises/ market
goes up.

To summarize: 

a) The initial value of the Bull call spread = V0 = c1 –
c2

b) Value at expiration: VT = value of long call –
Value of short call = max (0, ST – X1) - max (0, ST –
X2)

c) Profit = Profit from long call + profit from short call.
Thus,

Profit = VT – c1 + c2 
d) Maximum Profit = X2 – X1 – c1 + c2

e) Maximum Loss = c1 – c2

f) Breakeven =ST* = X1 + c1 – c2

Note from ‘a’ that the price of the call option written, X2, 
is less expensive than the call option purchased, X1. 
Therefore, call bull spread involves an initial cash outflow 
(a debit spread). 

A. Bull Put spread: In bull put spread, investor buys a put
with a lower exercise price and sells an otherwise
identical put with a higher strike price.

• Buy a put (X1) and sell a put (X2), with X1< X2.

Practice: Example 5, Volume 5, 
Reading 8. 
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• Since put with a higher exercise price (X2) is
expensive than a put with a lower exercise price
(X1), bull put spread generates cash inflow at
initiation of the position.

• Profit occurs when both put options expire out-of-
the-money i.e. investor will earn net premium (i.e.
price of underlying rises above X1 and X2).

7.1.2) Bear Spread 

Bear Put Spread: This strategy involves a combination of 
a long position in a put with a higher exercise price and 
a short position in a put with a lower exercise price i.e.  

• Buy a put (X2) with option cost p2 and sell a put
(X1) with option cost p1, where X1< X2 and p1 < p2. 

Note that the higher the exercise price of a put option, 
the more expensive it is. 

Rationale to use Bear Put Spread: Bear Put spread is used 
when investor expects that the stock price or underlying 
asset price will decrease in the future. 

To summarize: 

a) The initial value of the bear put spread = V0 = p2 –
p1

b) Value at expiration: VT = value of long put –
Value of short put = max (0, X2 - ST) - max (0, X1 - ST)

c) Profit = Profit from long put + profit from short put.
Thus,
Profit = VT – p2 + p1

d) Maximum Profit occurs when both puts expire in-
the-money i.e. when underlying price ≤ short put
exercise price (ST ≤ X1), 

• Short put is exercised and investor will buy an
asset at X1 and

• This asset is sold at X2 when long put is
exercised. Thus,

Maximum Profit = X2 – X1 – p2 + p1 
e) Maximum Loss occurs when both puts expire out-

of-the-money and investor loses net premium i.e.
when ST> X2. Thus,
Maximum Loss = p2 – p1

f) Breakeven =ST* = X2 – p2 + p1

7.1.3) Refining Spreads 

7.1.3.1) Adding a Short Leg to a Long Position 

Example: 

Suppose a trader has purchased a Nov 40 call in 
September by paying a premium (c1) of 1.50 when the 
underlying stock was selling for 37. One month later 
(October), the stock rises in price to 48 and is believed to 
stabilize from now onwards. Following are premiums for 
one-month options:  

Strike (X2) Premium (c2) 
40 8.30 
45 4.20 
50 1.91 

If trader creates a bull spread by writing a 50-strike call 
option, the following outcomes result: 

• When stock price (St) = 50 or higher (say, 52):
o Exercise value: Long call + Short call =

Max(0, 52 – 40) + - Max(0, 52 – 50) = 10
o Profit = Exercise value + c2 – c1 = 10.00 +

1.91 – 1.50 = 10.41. This is maximum profit
• When St is 40 or lower, say 30:

o Exercise value = 0 + 0 = 0
o Profit = 0 + 1.91 – 1.50 = 0.41

• Between the two strike prices, exercise value of
spread rises steadily with increase in stock price.

• If stock price remains unchanged at 48, Profit =
8.00 + 0.41 = 8.41

• Therefore, minimum profit = c2 – c1 & maximum
profit = X2 – X1 + c2 – c1

• Note: when St declines, position can lose 96% =
[(X2 – X1)/Maximum profit] = (10/10.41) of its
maximum profit.

7.1.3.2) Spreads and Delta 

Increasing portfolio delta will result in greater profits 
(losses) when the underlying asset increases (decreases). 

See the illustration in the section 4.1.3.2 for a detailed 
explanation of how a trader can profit by adjusting his or 
her position delta in response to changes in the 
underlying asset price. 

Practice: Example 6, Volume 5, 
Reading 8. 
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8. STRADDLES 

Long straddle: It involves buying a put and a call with 
same strike price on the same underlying 
with the same expiration; both options are 
at-the-money. 

• In this strategy, an investor can make profit from
upside or downside movement of the underlying
price.

• Due to call option, the gain on upside is unlimited
and due to put option, downside gain is quite large
but limited.

• Straddle is a strategy that is based on the volatility
of the underlying. It benefits from high volatility.

• Straddle is a costly strategy.
• The long straddle will only be profitable if price

increase/decrease > total options premium cost
• When exercise price is close to stock prices, delta of

position = 0
• If price increases (decreases) significantly, delta of

call will approach + 1 (0) and delta of put will
approach 0 (- 1), resulting in position delta of + 1 (-
1).

Rationale to use Straddle:  
Straddle is to be used only when the investor expects 
that volatility of the underlying will be relatively higher 
than what market expects but is not certain regarding 
the direction of the movement of the underlying price. 

To summarize: 

a) Value at expiration: VT = max (0, ST -X) + max (0, X–
ST)

b) Profit = VT –p0 - c0

c) Maximum Profit = ∞
d) Maximum Loss occurs when both call and put

options expire at-the money and investor loses
premiums on both options i.e.
Maximum Loss = p0 + c0

e) Breakeven = ST* = X ± (p0 + c0)

Short Straddle: It involves selling a put and a call with 
same strike price on the same underlying 
with the same expiration; both options are 
at-the-money. 

• This strategy is preferably used when investor has
neutral view of the volatility or when investor
expects a decrease in volatility.

• This strategy gains when both the options expire at-
the money i.e. investor earns call and put premium.

• This strategy has unlimited loss potential.
• This strategy has a positive theta and will benefit

from erosion of time value of short call and put
positions unlike the long straddle which has a
negative theta.

Strangle: Combination of long put and call positions on 
underlying with the different exercise prices but 
the same expiration date. 

8.1 Collars 

Collar: A position combining long shares of stock and a 
long put with an exercise price below the current stock 
price and a short call with an exercise price above the 
current stock price.  

• When call option premium is equal to put option
premium, no net premium is required up front. This
strategy is known as a Zero-Cost Collar *.

• This strategy provides downside protection at the
expense of giving up upside potential. Therefore,
zero-cost only refers to the fact the no cash is
required to be paid up front.

• In Zero-cost collar, first of all investor selects exercise
price of the put option. Then, the call exercise price
is set such that the call premium offsets the put
premium so that there is no initial outlay for the
options.

• Typically,
o Put exercise price (e.g. X1) < current value of the

underlying.
o Call exercise price (e.g. X2) must be > current

value of the underlying.
• When price < X1, put provides protection against

loss.
• When price > X2, short call reduces gains.
• When price lies between X1 and X2, both put and

call are out-of-the-money.

8.1.1) Collars on an Existing Holding 

A zero-cost collar involves the purchase of a put and 
sale of a call with the same premiums. 

To summarize: 

(For zero-cost collar) 
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a) Initial value of the position = value of the
underlying asset = V0 = S0

b) Value at expiration: VT = Value of underlying ST +
Value of the put option + Value of the short call
option = ST + max (0, X1 - ST) – max (0, ST – X2)

c) Profit = VT – V0 = VT –S0

d) Maximum Profit = X2 – S0

e) Maximum Loss = S0 – X1

f) Breakeven =ST* = S0

8.1.2) The Risk of a Collar 

A collar sacrifices upside price appreciation (by writing 
calls) in exchange for downside protection (by 
purchasing puts). Collar narrows distribution of possible 
investment outcomes (risk reducing) and limits return 
potential. 

Because call strike (X2) is > put strike (X1), call option 
delta will be more negative* compared to put option 
delta. Therefore, overall delta of collar position will be 
negative and will reduce the delta of the long stock 
position.  

* Short call position has a negative delta.

At expiration: 

If underlying price > call strike, short call delta 
approaches – 1, put option delta approaches 0, and 
underlying portfolio delta approaches 1; overall portfolio 
delta becomes 0. 

If underlying price < put strike, short call delta 
approaches 0, put option delta approaches -1, and 
underlying portfolio delta approaches 1; overall portfolio 
delta becomes 0. 

To summarize: 

• As put and call prices move further away
from underlying asset price, collar position
replicates the gain/loss pattern of long
position in the underlying security

• As put and call prices move toward each
other, the expected returns and volatility
become less equity-like and converge to a
risk-free fixed-income return

• Collars are an intermediate between a pure
equity & fixed-income exposure

8.1.3) The Risk of Spreads 

Collar v/s Bull Spread: The collar is quite similar to a bull 
spread i.e. both have a cap on the gain and a floor on 
the loss. However, bull spread does not involve actually 
holding the underlying.  

8.2 Calendar Spread 

Calendar position: Buying one option and selling the 
same option but with different expiration dates, on the 
same underlying with the same strike price. 

A. Long calendar spread: Buying the more distant
call/put and selling the near-term call/put

Primary objective of a calendar spread is to take
advantage of option time decay by writing shorter-
term option (with greater time decay) and buying
longer-term option.

B. Short calendar spread: Buying the near-term call/put
and selling the more distant call/put.

• Theta for in-the-money calls may provide a
motivation for a short calendar spread.

• A big move in the underlying or a decrease in
implied volatility will help a short calendar
spread.

• An increase in implied volatility will help a
long calendar spread.

• Calendar spreads are sensitive to movements
in underlying & changes in implied volatility.

9. IMPLIED VOLATILITY AND VOLATILITY SKEW

Implied volatility: 

• Implied volatility is not a directly observable
variable but derived from the option pricing
model such as the Black-Scholes-Merton
option pricing model.

• Implied volatility may differ according to
option strike prices, for example: implied
volatilities of out-of-the-money (OTM) puts is
greater than that of ATM and OTM calls.

Realized volatility (historical volatility): 
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• Measures the range of past price outcomes
for the underlying asset

• Is the square root of the realized variance of
returns

• Steps for calculating realized volatility over,
say, the past month of the S&P 500 index
(assuming 1 month = 21 trading days):

o Step 1: Calculate daily percentage
change for each day’s index closing
price = (Pt – Pt-1)/ Pt-1

o Step 2: Calculate standard deviation
for the period using Step 1 figure

The following formula can be applied to both implied 
and realized volatility: 
Converting monthly volatility to annual volatility: 

𝜎"#$%&'((%) = 𝜎-$$./'(%) 0
121
13

4  

Limitation of BSM model: 

• Volatility is assumed to remain constant but in
reality, option prices display volatility skew or
volatility smile.

• Volatility smile: Implied volatility curve (implied
volatility on y-axis; strike prices on x-axis) is U-
shaped as implied volatilities priced into both
OTM puts and calls trade at a premium to
implied volatilities of ATM options.

• Volatility skew: Implied volatility increases for OTM
puts and decreases for OTM calls, as the strike
price moves away from the current price.

• Volatility skew is prevalent across asset classes
and over time because investors have less
interest in OTM calls and more interest in OTM
puts as portfolio insurance

Extent of volatility skew depends on following factors: 

• Investor sentiment
• Relative supply/demand for puts and calls:

o Bearish market sentiment indicator: Implied
volatility is higher (relative to historical levels)
for puts with strike prices below the
underlying asset’s price & demand for put
options increases as well as skewness is high.

o Bullish market indicator: Implied volatility is
higher (relative to historical levels) for calls
with strike prices above the underlying
asset’s price & demand for call options
increases

Volatility skew: 

• Level of volatility skew varies over time for
most asset classes

• Trading strategies which attempt to profit
from a volatility skew and changes in its
shape over time include:

• A: Risk reversal: Long (short) calls + Short
(long) puts on the same underlying with the
same expiration date is a long (short) risk
reversal. Risk reversals are delta-hedged

o Rationale for long risk reversal: When
trader believes that put implied
volatility > call implied volatility.
Underlying asset is sold to create a
delta hedged position. In addition,
trader expects call to increase more
(or decrease less) in implied volatility
relative to put.

Term structure of volatility: Graphical representation of 
implied volatility across time. Shapes of the term structure 
include: 

A. Contango (most commonly observed): occurs
when implied volatilities for longer-term options >
shorter-term options

B. Inverted: occurs when markets are in stressed
and de-risking sentiment is high and demand for
short-term options increases

Implied volatility surface 

Can be thought of as a three-dimensional plot, which 
shows the volatility skew and volatility smile, for put and 
call options with the following features in common: 

• underlying asset
• days to expiration (x-axis)
• option strike prices (y-axis) and
• implied volatilities (z-axis)

Implied volatility surface is not flat as implied volatility 
varies across different option maturities and displays 
skew and can be used to infer changes in market 
expectations. 

Note: Shape of volatility skew reflects market 
participants’ fear about future market stress. 
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10. INVESTMENT OBJECTIVES AND STRATEGY SELECTION

10.1 The Necessity of Setting an Objective 

When setting investment objectives for an options 
strategy, investors need to consider the following factors: 

• Outlook of the market for the asset underlying
the derivative

• Volatility and other investors’ perception of
volatility of the underlying

• Impact of Greeks (delta, gamma, theta, and
vega) on profit/loss of options position

• Option premium paid (received) for long
(short) option positions

• Why volatility-based derivatives are used – to
benefit from rising volatility (long volatility) or
falling volatility (short volatility), or protect
against downside risk

Advantages of derivatives compared to investing in the 
underlying: 

• Allow two parties with differing needs and
market views to adjust quickly without
entering into costly trades for the underlying

• Leverage: Allows taking a large exposure to
the underlying by putting up a fraction of the
cost

• Liquidity: For example: the ability to buy/sell
credit protection using index credit
derivatives (CDS)

10.2 Criteria for Identifying Appropriate Option 
Strategies 

Examples of profitable option strategies given the 
expected change in implied volatility and outlook for the 
direction of movement of the underlying asset:  

Outlook on the Trend of Underlying Asset 

Bearish 
Trading 

range or 
neutral 

view 

Bullish 

Expected 
move in 
implied 
volatility 

Decrease Write 
calls 

Write 
straddle 

Write puts 

Remain 
unchanged 

Write 
calls & 

buy 
puts 

Calendar 
spread 

Buy calls & 
write puts 

Increase Buy 
puts 

Buy 
straddle 

Buy calls 

Investors use collars to hedge risk of a long stock position 
and smooth volatility.  

When investor maintains a bullish market view and 
implied volatility is expected to decrease: 

• writing puts is a profitable strategy as the put
moves further out of the money and
decreases in price and

• a long risk reversal (long calls, short puts) can
be used to implement the bullish market
view.

When investors maintain a bearish market view with 
expectation of increased implied volatility: 

• Underlying stock can be purchased by selling
puts when investors expect price to decline
below option strike price or target price

• puts will be more expensive and effective
cost of purchasing stock will be less than
target price by the size of put premium
received.

Purchasing call/put spreads: 

• Purchase of call bull (put bear) spread is most
profitable when:

o investor has a bullish (bearish) view
and

o underlying market is not clearly
trending upward or downward

• If implied volatility is skewed & implied
volatility of OTM puts > than in-the-money or
ATM puts, cost of bearish spread is lower
because:

o OTM (more expensive) puts are sold
and

o ATM or in-the-money puts (cheaper)
are purchased. 

If view of the trend in underlying asset is neutral and 
expectation is that implied volatility will increase, 
profitable strategy is a long straddle position as strategy 
takes advantage of increase in long call/put prices 
resulting from increase in volatility, vega, and gamma.  

If view is that market will trade in range and implied 
volatility will decrease, investors should write the straddle. 

Calendar spreads: 

Long calendar spread: 
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• Combines a long-term bullish outlook on the
underlying asset with a near-term neutral
outlook

• A long volatility strategy; longer-term option
has a higher vega than the shorter-term
option.

• Maximum profit point is when short expires
worthless and a surge in implied volatility
increases price of longer-term option.

Dangers of calendar spreads: Gamma is not zero for a 
long calendar spread which may result in underlying 
stock prices moving too far away from strike prices. 
Therefore, calendar spreads are implemented in markets 
characterized by low implied volatility when the 
underlying stock is expected to remain in a trading 
range.  

11. USES OF OPTIONS IN PORTFOLIO MANAGEMENT

This section illustrates mini cases in which market 
participants use derivative products to alter a risk 
exposure or solve a problem.  

Please refer to the CFA Institute’s Curriculum. 

12. HEDGING AN EXPECTED INCREASE IN EQUITY MARKET
VOLATILITY 

This section illustrates mini cases to demonstrate the use 
of options to achieve targeted equity risk exposure. 

Please refer to the CFA Institute’s Curriculum. 

Practice: Example 7, Volume 5, 
Reading 8. 
 

Practice: CFA Institute’s Curriculum 
end of Chapter Questions + FinQuiz 
Questions & Item-sets 
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1. Managing Interest Rate Risk 

 Financial managers can use swaps, forwards, and 
futures markets to quickly and efficiently alter the 
underlying risk exposure of their asset portfolios or 
anticipated investment transactions.  

1.1 Changing Risk Exposure with Swaps, Futures, 
and Forwards 

1.1.1) Managing Interest Rate Risk 

1.1.1.1) Interest Rate Swaps 

It is an agreement to swap in which one party pays fixed 
interest rate payments and other party pays floating 
interest rate payments in exchange or when both parties 
pay floating-rate payments. When both parties pay 
floating rates then floating rates are different. 

The interest rates are applied to the swap’s notional 
value to determine the size of each payment. Payments 
are typically netted and the party owning the greater 
amount will pay the difference to the other party.  

Uses of interest rate swaps: 

• To manage interest rate risk (most common
instrument): manage risk on cash flows arising
from investor’s assets and liabilities.

• To modify the risk and return profile of an
investor’s portfolio: controlling portfolio
duration by managing a portfolio of bonds.

• To hedge the interest rate risk exposure
deriving from the issuance of financial
instruments sold to clients by financial
institutions.

The agreed-on fixed rate on the swap is based on the 
term structure of the rates at deal initiation. If the term 
structure changes, the new fixed rate agreed on by the 

counterparties to the swap with the same residual time 
to maturity as the original one will be different from the 
original rate (market value of swap will be positive or 
negative). 

If interest rates rise, swap market value will be positive for 
fixed rate payer swap as fixed rate-payment paid will be 
less than floating rate-payment received.   

Achieving a target modified duration (MDURT) using a 
bond portfolio and swap position: 

MDURT = Portfolio’s modified duration (MDURP) + 
Modified duration of swap (MDURS)  

By carefully selecting notional value and tenor of swap, 
the portfolio manager can combine the existing portfolio 
and interest rate swap to set overall portfolio duration to 
the target duration: MVP(MDURP) + NS(MDURS) = 
(MVP)(MDURT)  

Notional principal of swap, Ns, can be determined as NS 
= !"#$%&'"#$%(

"#$%)
* (𝑀𝑉.)   

Modified duration of Pay-fixed/receive floating party = 
Modified duration of a floating-rate bond – Modified 
duration of a fixed-rate bond  

Duration of pay-fixed, received floating swap is negative 
(positive) from the perspective of the fixed-rate payer 
(receiver) because the duration of fixed-rate bond is 
positive, and duration of floating-rate bond is near zero.  

Note: Negative (positive) duration position benefits from 
rising (falling) interest rates.   

3. MANAGING INTEREST RATE RISK WITH FORWARDS, FUTURES, AND
FIXED-INCOME FUTURES 

Interest Rate Forwards and Futures 

The short-term interest rate derivatives market is large 
and liquid and the instruments are forward rate 
agreements (FRAs) and interest rate futures.  

Short-term interest rate risk can be managed using: 

• FRAs: Are over-the-counter instruments which
are used to hedge out a loan expected to be
taken out in the near future or hedge against
changes in the level of interest rates from the

Practice: Example 1, Volume 5, 
Reading 9. 
 Practice: Example 2, Volume 5, 

Reading 9. 
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time a deposit or loan contract is anticipated 
to when it is actually implemented. 

• Interest rate futures: Are standardized,
exchange-traded contracts with virtually zero
counter-party risk.

Bond traders and institutional investors have a choice 
between interest rate futures and longer-dated fixed-
income futures to hedge interest rate risk exposure.  

Interest rate futures are used to hedge a short-term bond 
or portfolio because: 

• near-term contracts are more liquid than
more distant ones

• they have a limited number of maturities as
they are listed

Fixed-income positions remain the preferred instrument 
to hedge bond positions given their high liquidity 
especially US Treasury bond futures.  

2.1 Fixed-Income Futures 

Fixed-income futures are used to hedge duration risk of 
bond portfolios. Underlying comprises a basket of 
deliverable bonds with a range of different coupon 
levels and maturity dates.  

Characteristics of fixed-income futures: 

• When futures contracts are closed for
delivery, seller of the futures contract will
have the right to choose which security to
deliver (usually the cheapest-to-deliver, CTD,
bond). Thus, price sensitivity (duration) of
futures contract will reflect duration of CTD
bond

• CTD bond is a bond within the underlying
basket of bonds which presents greatest
profit or smallest loss at delivery

• Conversion factor (CF) will provide a guide for
choosing the CTD bond

• Amount received by seller at maturity =
Principal invoice amount* = (Future
settlement price/100) ´ CF ´ Contract size
*If there is accrued interest, this will also be
added to the amount received. 

• A bond with a low (high) coupon rate, a long
(short) maturity, and thus a long (short)
duration will most likely be the CTD bond if the
market yield is above (below) the notional
yield of the fixed-income futures contract.

Notional yield » prevailing interest rate 

Basis: 

• Basis = [Spot cash price – futures price] ´
Conversion factor

• Price discrepancy between the price of a
cash security and that of the fixed-income
futures is the basis.

• Physical delivery of underlying at contract
expiration guarantees conversion of spot
price and futures price on the delivery date

• If basis is negative (positive), a trader will
make a profit by buying (selling) the basis –
purchase (sell) the bond and shorting
(buying) the futures

Hedge ratios (HR) for number of fixed-income futures 
contracts to sell/buy: 

• HR without considering CTD bond = ∆.
∆1

• HR when considering CTD bond = ∆.
∆23#

(𝐶𝐹) 

• Duration-based HR is used to determine
number of futures to buy/sell for other (non-
CTD) securities with different coupons and
maturities:

o Relationship between price and yield
can be stated in terms of basis point
value (BPV) and portfolio’s target
modified duration (MDURT), such that
portfolio’s target BPV is BPVT = MDURT ´
0.01% ´ MVP 

o BPV of Portfolio to be hedged or BPVP =
MDURP ´ 0.01% ´ MVP

o BPV of futures contract or BPVF =
BPVCTD/CF

o BPV of CTD or BPVCTD = MDURCTD ´ 0.01%
´ MVCTD

Where, MVCTD = (CTD price/100) ´
Future contract size

o Basis point value hedge ratio or BPVHR
(in terms of number of required futures
contracts to establish fully hedged
position or BPVT = 0) =
'6.7(
6.78&9

	´	𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛	𝑓𝑎𝑐𝑡𝑜𝑟

Practice: Example 3, Volume 5, 
Reading 9. 
 

Practice: Example 4, Volume 5, 
Reading 9. 

Practice: Example 5, Volume 5, 
Reading 9. 
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In reality, hedging results will not establish a BPVT and 
MDURT of 0 because: 

• The hedged instrument, CTD, can change
over the holding period and so, duration of
the futures contract can also change;

• Relationship between interest rates and
bond prices is not linear due to convexity;
and

• Shifts in term structure of interest rates is often
non-parallel

When BPVT and MDURT is non-zero, BPVHR can be stated 
as: 6.7&'6.7(

6.78&9
× 𝐶𝐹 

3. MANAGING CURRENCY EXPOSURES 

Currency risk: value of current or future asset (liability) in 
a foreign currency will decrease (increase) when 
converted into the domestic currency.  

3.1 Currency swaps 

• Similar to an interest rate swap with two
differences:

o Interest rates are associated with
different currencies

o Notional amounts may or may not be
exchanged at the beginning of the 
swap’s life 

• Cross-currency basis swap: exchanges
notional principals seeking to obtain a more
favorable funding rate and swapping back to
the currency of choice

o Interest payments are periodically
set, mostly floating-for-floating,
separately in two different currencies.

o Net effect of swap: Use local
currency loan to obtain a foreign
currency loan while avoid any
foreign exchange risk.

Example of how currency swap can be used to earn 
extra yield by investing in a foreign bond market and 
swapping back the domestic currency proceeds: 

When demand for US dollars is strong relative to 
Japanese Yen (JPY), US-JPY interest rate differential will 
be wider than actual interest rate differential. US investor 
to employ either of the two options: 

1) Invest in short-term US Treasury bonds
2) Use a cross currency swap to lend an equivalent of US
dollars and buy yen and:

• Buy short-term Japanese government debt
• Each period pay yen and receive US dollars

on the swap
• At maturity, swap an equivalent amount of

yen back into US dollars

Strategy #2 will outperform Strategy #1 when the basis is 
negative, due to weak (strong) demand for yen (dollars) 
from swap market participants, making the borrowing 
costs in yen (US dollars) low (high).   

Note: The rate on cross-currency basis swaps will depend 
on the demand for US dollar funding. When US 
dollar reference floating rate is elevated, 
counterparty receiving US dollars at swap initiation 
will be willing to receive a lower rate on non-dollar 
currency periodic payments.  

3.2 Currency Forwards and Futures 

Currency forwards and futures actively manage 
currency risk by buying or selling a specified amount of 
foreign currency at a defined time in the future at a 
price agreed upon at contract initiation. 

Futures are standardized but forwards are customized. 

Example: 

A CEO based in the US is expecting an investment of 
CAD 20 million by a Canadian counterparty in his start-
up firm 30 days from today. 

Scenario: US dollar appreciates relative to the CAD 
before the payment date. 
Result: Fewer US dollars will be received in exchange for 
CAD 20 million 

To eliminate risk of Scenario, CEO can fix the price of US 
dollars via a forward contract by promising to sell CAD 
20 million for an agreed amount of US dollars, based on 
the forward exchange rate agreed today, in 30 days. 

Practice: Example 6, Volume 5, 
Reading 9. 

Practice: Example 7, Volume 5, 
Reading 9. 
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4. MANAGING EQUITY RISK 

Equity risk can be modified using: 

• Equity swaps
• Equity forwards
• Equity futures

4.1 Equity Swaps 

A over-the-counter (OTC) derivative contract in which 
two parties agree to exchange a series of cash flows.  

Equity swap mechanics: 

Party A: Pays a variable series determined by a single 
stock, basket of stocks, or an equity index.  
Party B: Pays a variable series determined by a different 
equity or rate or 2) a fixed series. 

Main types of swaps: 

• Receive equity-return; pay fixed;
• Receive-equity return; pay-floating; and
• Receive-equity return; pay-another equity

return. 

Further facts: 

• Each counterparty bears credit risk exposure
to the other

• Swaps are usually collateralized to reduce
credit risk exposure

• Swaps can be customized
• Provide synthetic exposure to underlying

stocks

Total return swaps: Include performance of any 
dividends paid by the underlying stock or index during 
the period until swap maturity and have a fixed tenor.  

Types of total return swaps: 

1. Single payment: provide a single payment at
the end of the swap’s life

2. Multiple payments: provide for a series of
periodic payments over swap’s life

3. Variation of type 2: notional amount can be
reset or remain unchanged at the time of
each periodic payment

Equity swaps verses direct stock ownership: 

Benefits: Swaps are preferred over ownership of stocks 
when: 

1. access to a specific market is limited,
2. taxes are levied for owning physical stocks

but not swaps, 
3. custodian fees are high, or
4. cost of monitoring stock position is high.

Drawbacks: 

1. Swaps require putting up collateral
2. Swaps are relatively illiquid contracts
3. Swaps do not confer voting rights

Example 1: How a swap can be used by a private high-
net-worth investor. 

Situation: Investor holds a large, concentrated position in 
a stock that pays a regular dividend. The investor has 
reason to believe that the total return on the stocks 
(including dividends) will be negative over the coming 
six months and wants to temporarily neutralize her long 
exposure. The investor wants to establish a position which 
does not enable her to lose ownership and her voting 
rights by selling the stock. 

Solution: Investor can purchase a total return swap in 
which she will: 

• Pay the share price appreciation plus
dividends received (total return) to the swap
counterparty and

• Receive an agreed-on floating rate interest
payment based on the swap notional

Example 2: Settlement of an equity swaps 

Portfolio manager is the receiver of a six-month equity 
swap which has a notional principal of $4.5 million and 
has no interim cash flows. Consider the following 
scenarios at swap maturity: 

Practice: Example 8, Volume 5, 
Reading 9. 

Practice: Example 9, Volume 5, 
Reading 9. 
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Scenario A: Swap requires physical settlement of 300,000 
shares of stock issuer: 

At maturity, portfolio manager will receive 300,000 shares 
and pay $4.5 million, which corresponds to a price per 
share of ($4,500,000/300,000) = $15. Manager will pay 
interest to the swap counterparty at the agreed-up rate. 

Scenario B: Swap is cash-settled and the price per share 
is $16 at maturity. 

Portfolio manager receives $300,000, equal to the swap 
settlement price of $16 and less $15 (the agreed upon 
swap price) multiplied by 300,000 shares. The portfolio 
manager pays interest to the swap counterparty.  

4.2 Equity Forwards and Futures 

Equity index futures are standardized, exchange-listed 
contracts which have an underlying stock index and are 
cash settled. 

Single stock exposures are achievable with equity 
forwards, which are OTC agreements. Equity forwards 
can be cash or physically settled. 

Note: Actual futures price = Quoted futures price ´ 
Multiplier 

Example: Establishing a hedge using one-month equity 
index futures 

Consider a one-month equity index futures contract on 
the S&P 500 equity index.  

Quoted futures price = 2,700 
Multiplier = $250 
Beta of underlying portfolio to be hedged = 1.0 
Value of underlying portfolio = $100 million 
Desired hedging ratio = 30% 

Actual futures price = 2,700 ´ $250 = $67,500 
Required hedging position = Sell futures contracts 
Number of contracts to sell = ($100 ´ 30%)/$67,500 = 
44.444 » 44 contracts 

Scenario A: If 44 futures contracts are sold and S&P 500 
rises by 0.5%: 

Cash settlement of the contract = 2,700 ´ 1.005 = 2,713.5 
A rise in index value will lead to a loss for the short 
position of 13.5 (2,713.50 – 2,700) index points 

Total cash outflow paid by the investor = - 13.5 points per 
contract ´ $250 per point ´ 44 contracts = - $148,500 
(loss)    
Increase in hedged portfolio value = $30,000,000 ´ 0.5% = 
$150,000 

Scenario B: 44 futures contracts are sold and S&P 500 falls 
by 0.5%: 

All results are same as Scenario A except that signs are 
reversed. A decline in index value results in a gain for the 
short futures index position which would offset the loss on 
the hedged portion of his stock portfolio.  

Changing the beta of an equity portfolio using equity 
futures: 

If an investment manager wishes to change beta of the 
equity portfolio, bS, to a target beta, bT:b 

bTS = dollar beta of the combination of stocks and 
futures assuming target beta is achieved, where: S = 
market value of the stock portfolio 

Number of futures contracts (Nf) which can be used is: 
𝑁H = JK&'K)

KL
M!N

1
* 

If manager want to increase beta: bT > bS & Nf is +ve  
buy futures 
If manager want to decrease beta: bT < bS & Nf is -ve 
sell futures 

If goal is to eliminate market risk, bT = 0 & number of 
futures contracts to buy/sell is: 𝑁H = JK)

KL
M !N

1
* 

4.3 Cash Equitization 

Cash securitization/equitization/overlay is a strategy 
designed to boost returns by finding ways to equitize 
unintended cash holdings.  

Futures contracts is one way to replicate an investment 
in underlying cash market. Another possible method is to 
purchase calls and sell puts on the underlying asset with 
the same exercise price and expiry date.  

When there is a cash holding, bS = 0 and number of 
futures contracts to be purchased in a cash equitization 
transaction, Nf =  JK&

KL
M !N

1
* 

Practice: Example 10, Volume 5, 
Reading 9. 

Practice: Example 11, Volume 5, 
Reading 9. 
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5. VOLATILITY DERIVATIVES: FUTURES AND OPTIONS

Maintaining long volatility exposures can be more 
effective than a sell-off in a long equity portfolio 
especially when market movements are extreme.  

Empirical studies find that the correlation between 
volatility and stock index returns is negative and 
becomes more pronounced during stock market 
downturns.  

Strategies for hedging volatility: 

• Variance swaps are attractive for hedging
long equity portfolios because swap payoffs
increase (decrease) as realized volatility
increases (decreases).

• Using a rolling strategy of out-of-the-money
put options or futures to hedge volatility will
affect portfolio returns and requires
considering the term structure of interest
rates. If futures prices are in backwardation
(contango), overall returns to an investor with
a long position in the futures would be
enhanced (diminished).

• Short position on volatility by opportunistic
investors: This position is profitable under
stable market conditions but not if market
volatility rises unexpectedly.

5.1 Volatility Futures and Options 

Volatility futures allow investors to implement their views 
regarding expectations about the timing and 
magnitude of a change in implied volatility.   

Example: Investor takes a long futures position in the 
CBOE Volatility Index, a measure of the investor’s 
expectation of volatility in the S&P500 over the past 30 
days, to protect an equity portfolio during a downturn. 
For protection to actually kick in during market 
downturns, the stock market’s implied volatility must 
increase by more than the consensus expectation of 
implied volatility prior to sell-off. 

Shape of VIX term structure changes due to: 

• Current volatility environment
• Investor’s expectation regarding future level

of volatility
• Buying and selling activity in VIX futures

contracts by market participants

State of VIX futures curve: 

• Flat: Volatility is expected to remain stable
over the near to long-term

• Backwardation: Signals that investors expect
higher volatility in the short-term and require
higher prices for shorter-term contracts than
for longer-term contracts.

• Contango: Curve is upward sloping and
steep and long-term volatility is expected to
increase

Additional notes: 

• VIX futures and VIX spot prices converge on
expiration

• When VIX futures curve is in contango
(backwardation), volatility expectations are
unchanged, the VIX futures price will get
pulled to the VIX spot price as expiration
approaches, and they will decrease
(increase) in price as they approach
expiration

• VIX futures may not reflect underlying index
especially when the VIX experiences large
spikes.

• Establishing long positions in VIX futures can
be expensive over time. When the short end
of the curve is steeper than the long end,
carrying costs from contract roll down are
expensive

• Exchange-traded products (ETPs) and
exchange-traded notes (ETNs) provide
access to funds with exposure to short- and
medium-term VIX futures.

• ETPs need to be adjusted daily to keep
average time to expiration of the portfolio
constant and this adjustment is made by
selling short-term futures and purchasing
longer-term futures

o When VIX futures are in contango,
cost of rolling over hedges increases
causing the ETP to underperform
relative to the movement in the VIX.

• Inverse ETPs profit from decreases in volatility.
VIX options: 

• Provide asymmetric exposure to increases or
decreases in anticipated volatility

• VIX options are European style and prices
depend on prices of VIX futures with similar
expirations

• VIX option makers hedge the risk of their
positions using VIX futures.

• VIX call options are purchased when volatility
is expected to increase due to a significant
market sell-off

• VIX put options are purchased when volatility
is expected to decrease due to stable market
conditions
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6. VOLATILITY DERIVATIVES: VARIANCE SWAPS

Variance swaps are instruments used to directional bets 
on implied versus realized volatility for 
hedging/speculative purposes. 

Features: 

• No exchange of cash on inception or during
life of the swap

• Payoff at expiration for long position is positive
(negative) when realized variance > (<)
swap’s variance strike.

• Positive (negative) payoff means that the
swap seller (buyer) pays the swap buyer
(seller)

• Payoffs are convex in volatility
• Being long a variance swap is equivalent to

being long a basket of options and short the
underlying asset (selling a futures contract,
typically) and is long gamma

Formulas: 

• Approximate settlement amount = (Variance
notional)(Realized variance – Variance strike)

• Realized variance = 252	 ×
	Q∑ 𝑅TUV'W

TXW (𝑁 − 1)⁄ \, 𝑤ℎ𝑒𝑟𝑒:

Ri = ln(Pi + 1)/Pi and N = number of days observed 

• To calculate exact settlement amount,
following steps are followed:

o Variance notional (Nvariance) =
7abc	defTedcg
U	×	hfiTja	kiTla

o Settlement amountT =
𝑁7abc !

mn'on

U	×	NfiTja	kiTla
* = 𝑁7ciTcdla(𝜎U −

𝑋U) 

• Value of variance swap = VarSwapt =
𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒	𝑛𝑜𝑡𝑖𝑜𝑛𝑎𝑙	 ×	𝑃𝑉f(𝑇) × u

W
3
×

[𝑅𝑒𝑎𝑙𝑖𝑧𝑒𝑑𝑉𝑜𝑙(0, 𝑡)]U + 3'f
3
[𝐼𝑚𝑝𝑙𝑖𝑒𝑑𝑉𝑜𝑙(𝑡, 𝑇)]U −

𝑆𝑡𝑟𝑖𝑘𝑒U� 
o Where: VarSwapt  = Mark-to-market valuation of a

variance swap at time t (VarSwapt)
o 𝑅𝑒𝑎𝑙𝑖𝑧𝑒𝑑𝑉𝑜𝑙(0, 𝑡) =

𝑅𝑒𝑎𝑙𝑖𝑧𝑒𝑑	𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦	𝑓𝑟𝑜𝑚	𝑠𝑤𝑎𝑝	𝑖𝑛𝑖𝑡𝑖𝑎𝑡𝑖𝑜𝑛	𝑡𝑜	𝑡
o 𝐼𝑚𝑝𝑙𝑖𝑒𝑑𝑉𝑜𝑙(𝑡, 𝑇) =

𝐼𝑚𝑝𝑙𝑖𝑒𝑑	𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦	𝑜𝑣𝑒𝑟	𝑡ℎ𝑒	𝑟𝑒𝑚𝑎𝑖𝑛𝑖𝑛𝑔	𝑙𝑖𝑓𝑒	𝑜𝑓	𝑡ℎ𝑒	𝑠𝑤𝑎𝑝	(𝑇 −
𝑡)

o 𝑃𝑉f(𝑇) =
𝑃𝑟𝑒𝑠𝑒𝑛𝑡	𝑣𝑎𝑙𝑢𝑒	𝑎𝑡	𝑡𝑖𝑚𝑒	𝑡	𝑜𝑓	$1	𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑑	𝑎𝑡	𝑚𝑎𝑡𝑢𝑟𝑖𝑡𝑦	𝑇

Variance swap traders express 1) variance swap trade 
size in vega notional, NVega (not variance notional) and 
2) the strike (X), which represents the expected future
variance of the underlying, expressed as volatility (not
variance)

Important facts: 

• Strike on a variance swap is calculated on
the basis of implied volatility skew and
corresponds to the implied volatility of a put
with 90% moneyness.

• Sensitivity of a variance swap to changes in
implied volatility diminishes over time

7. USING DERIVATIVES TO MANAGE EQUITY EXPOSURE AND TRACKING
ERROR 

This section illustrates mini cases (scenarios) to explain 
the use of derivatives to attain targeted equity and 
interest rate risk exposure.  

Please refer to the CFA Institute’s Curriculum. 

8. USING OF DERIVATIVES IN ASSET ALLOCATION

This section illustrates mini cases (scenarios) which discuss 
how derivatives are used to solve portfolio management 
problems. 

Please refer to the CFA Institute’s Curriculum. 

Practice: Example 12, Volume 5, 
Reading 9. 



Reading 9 Swap, Forwards, and Future Strategies FinQuiz.com 

8.1 Changing allocations between asset classes 
using futures 

8.2 Rebalancing an Asset Allocation Using Futures 

8.3 Changing allocations between asset classes 
using Swaps 

9. USING DERIVATIVES TO INFER MARKET EXPECTATIONS

Information embedded in derivative prices can be used 
to infer current market expectations 

Derivative Type Applications/Use Cases 
Inferring expectations for: 

Fed funds futures FOMC moves 
CPI (inflation) swaps Inflation rates 
VIX futures Market volatility 

9.1 Using Fed Funds Futures to Infer the Expected 
Average Federal Funds Rate 

This represents the most common and well-publicized 
use of derivatives for inferring market expectations. 

Market participants are interested in determining 
probabilities of various of interest rate outcomes, derived 
from central bank’s future decision, as implied by pricing 
of financial instruments. 

Important to note that the inferred probabilities 
represent market’s view and may diverge from central 
bank’s guidance as well as do not have strong 
predictive power over the long-term. 

Commonly followed metric: Probability of change in the 
federal funds rate at upcoming Federal Open Market 
Committee (FOMC) meetings that is implied by the 
prices of fed funds futures contracts.    

To derive the common metric, market participants look 
at the pricing of fed funds futures which are tied to the 
effective federal funds (FFE) rate – the rate actually 
transacted between depository institutions.  
Assumption is that the implied futures market rates are 
predicting the value of the average monthly EFF. 

Fed funds futures are traded on the Chicago Board of 
Trade and is cash settled. 

Fed funds futures contract price = 100 – Expected FFE 
rate 
Probability of change in federal funds rate = 
�HHalfT�a	Ha�aicg	H�d�h	icfa	T�kgTa�	��	H�f�iah	ledficlf'2�iiadf	Ha�aicg	H�d�h	icfa

1a�aicg	H�d�h	icfa	chh��Tdb	c	icfa	�Tja'2�iiadf	Ha�aicg	H�d�h	icfa

Current federal funds rate is the midpoint of the current 
target range (upper and lower bound for the fed funds 
rate).  

9.2 Inferring Market Expectations 

Refer to the Curriculum  for an illustration of how the Fed 
funds futures contract price and probability of change in 
federal funds rate is calculated. 

Bias in the FFE rate: 

End-of-month (EOM) activity by large financial and 
banking institutions often induces dips in the FFE rate 
creating bias issues for calculating probability of 
potential FMOC rate moves. 

Example of how to overcome the EOM bias: EOM dips 
can be smoothed can using a forward rate structure 
based on where the market believes interest rates will 
settle in non-FMOC meeting months and uses these 
forward rates to make appropriate adjustments.  

Practice: CFA Institute’s End of 
Chapter Questions + FinQuiz 
Questions & Item-sets 
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1. INTRODUCTION 

Worldwide financial system integration, new investment 
products, deregulation, and better communication and 
information networks have widened global investment 
opportunities for investors.  

Besides higher-expected-return investments, these new 
investment opportunities also increase portfolio 
diversification opportunities.  

However, they also create several challenges regarding 
measuring and managing foreign exchange risk 
associated with foreign-currency denominated assets.  

Foreign exchange risk tends to have a substantial 
impact on investment returns and risks because 
exchange rates are highly volatile, particularly in the 
short-to-medium term. Hence, foreign exchange (or 
currency risk) in global portfolios must be managed 
effectively.  

2. REVIEW OF FOREIGN EXCHANGE CONCEPTS

2.1 Spot Markets 

Exchange rate 
An exchange rate refers to the price of one currency 
(price currency) in terms of another currency (base 
currency) i.e. number of units of one currency (called 
the price currency) that can be bought by one unit of 
another currency (called the base currency).  

P/ B quote refers to price of one unit of the base 
currency “B” expressed in terms of the price currency “P” 
i.e. the number of units of currency P that one unit of
currency B will buy.

E.g. USD/EUR exchange rate of 1.356 means that 1 euro
will buy 1.356 U.S. dollars

• Euro is the base currency;
• U.S. dollar is the price currency.

IMPORTANT TO NOTE: 

When the price currency appreciates (depreciates), it 
means depreciation (appreciation) of the exchange 
rate quote.  

Bid rate 
The price at which the bank (dealer) is willing to buy the 
currency i.e. number of units of price currency that the 
client will receive by selling 1 unit of base currency to a 
dealer. 

Ask or offer rate 
The price at which the bank (dealer) is willing to sell the 
currency i.e. number of units of price currency that the 
client must sell to the dealer to buy 1 unit of base 
currency.  

E.g. USD/EUR of 1.3648/1.3652 means dealer is willing to
buy 1 EUR at USD 1.3648 and sell 1 EUR for USD1.3652.

Market width = Bid-offer spread = Offer – Bid 

• When a client sells base currency, it is known as
“hit the bid”.

• When a client buys base currency, it is known as
“pay the offer”.

2.2 Forward Markets 

Unlike spot rates, forward contracts are any exchange 
rate transactions that occur with settlement period 
longer than the usual “T + 2” settlement for spot delivery. 
Typically, forward exchange rates are quoted in terms of 
points (called pips).  

Points on a forward rate quote = Forward exchange rate 
quote - Spot exchange 
rate quote 

These points are scaled to relate them to the last 
decimal in the spot quote. 

Converting forward points into forward quotes: 

To convert the forward points into forward rate quote, 
forward points are scaled down to the fourth decimal 
place in the following manner: 

Forward rate = Spot exchange rate + 𝐅𝐨𝐰𝐫𝐚𝐝	𝐩𝐨𝐢𝐧𝐭𝐬
𝟏𝟎,𝟎𝟎𝟎

 
Forward premium/discount (in %) = 
𝐬𝐩𝐨𝐭	𝐞𝐱𝐜𝐡𝐚𝐧𝐠𝐞	𝐫𝐚𝐭𝐞5(𝐟𝐨𝐫𝐰𝐚𝐫𝐝	𝐩𝐨𝐢𝐧𝐭𝐬/𝟏𝟎,𝟎𝟎𝟎)

𝐬𝐩𝐨𝐭	𝐞𝐱𝐜𝐡𝐚𝐧𝐠𝐞	𝐫𝐚𝐭𝐞
- 1

To convert spot rate into a forward quote when points 
are represented as %, 

Spot exchange rate × (1 + % premium) 
Spot exchange rate × (1 – % discount) 
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NOTE: 

For yen, forward points are scaled up by two decimal 
places by multiplying the forward point by 100. 
 

• Point is positive when the forward rate > spot rate. 
o It implies that the base currency is trading at a 

forward premium and price currency is trading 
at a forward discount. 

• Point is negative when the forward rate < spot 
rate. 
o It implies that the base currency is trading at a 

forward discount and price currency is trading 
at a forward premium. 

 
IMPORTANT TO NOTE: 
 

• To sell the base currency means calculating bid 
rate.  

• To buy the base currency means calculating offer 
rate. 

• When the currency in which the investor has long 
(short) position subsequently appreciates 
(depreciates) in value, there will be a cash inflow 
(outflow). 

 
Mark-to-market value on the position = PV of cash flow  

 
NOTE: 

The currency of the cash flow and the discount rate 
must match. 
 
Example: 

Suppose a market participant bought GBP 10,000,000 for 
delivery against the AUD in six months at an “all-in” 
forward rate of 1.6000 AUD/GBP.  
 
Assume the bid-offer for spot and forward points three 
months prior to the settlement date are as follows: 
 

• Spot rate (AUD/GBP) 1.6211/1.6214 
• Three-month points 135/140 
• 3-month AUD LIBOR = 4.50% (annualized) 

Forward rate = 1.6211 + 135/10,000 = 1.6346 
 

• After three months, the market participant sold 
GBP 10,000,000 at an AUD/GBP rate of 1.6346. 
Hence at settlement, GBP 10,000,000 amounts will 
net to zero.  

• However, since the forward rate has changed, 
the AUD amounts will not net to zero.  

 
AUD cash flow at settlement date = (1.6346 – 1.6000) × 

10,000,000 
 
= AUD346,000. 
 

 
Mark-to-market value on the position = :;<=>?,@@@

A5@.@>C	D EFGHFI
 

 
= AUD 342,150.80 

 
2.3 FX Swap Markets 

 
FX swap transaction involves buying (selling) the base 
currency in the spot and selling (buying) in forward. 
These two offsetting and simultaneous transactions are 
referred to as the “legs” of the swap.  
 
FX swaps can be used to “renew” outstanding forward 
contracts (i.e. to roll them forward) as they mature. FX 
swaps represent the largest single category within the 
global FX market. 
 
FX Swaps’ similarity and differences with Currency Swaps   
 
Similarity: At swap initiation, exchange of principal 
amounts in different currencies. 
 
Difference: Unlike currency swaps, FX swaps have no 
interim interest payments and are of much shorter term.  
 
Types of FX swap: 

a) Matched Swap: In a matched swap, the base 
currency amounts of the two legs are equal in size. 
Due to equal legs, it consists of exactly offsetting 
transactions. As a result, common spot exchange rate 
(usually mid-market spot exchange rate) is applied to 
both legs of the swap transaction.   
 

b) Mismatched Swap: In a mismatched swap, the base 
currency amounts of the two legs are unequal in size. 
Since the mismatched swap does not involve exactly 
offsetting transactions, the pricing of FX swap will 
depend on the difference in trade sizes between the 
two legs of the transaction. That is, the spot rate 
quoted as the base for the FX swap will be adjusted 
for mismatched size.  

 
2.4 Currency Options 

 
Common currency options in FX markets, which are 
broadly used for risk management and speculative 
purposes are: 
 

• Vanilla options (simple call and put options 
• Exotic options (options with a variety of features) 

 
Compared to simple vanilla options, exotic options 
include features which make them highly flexible risk 
management tools.  
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3. CURRENCY RISK AND PORTFOLIO RETURN AND RISK 
 
 

3.1 Return Decomposition 
 
Domestic assets are assets denominated in the investor’s 
domestic currency (or home currency). Domestic 
currency is the currency in which the portfolio valuation 
and returns are reported. 
 
Foreign assets are assets denominated in foreign 
currency. Unlike domestic assets, return on foreign assets 
is exposed to foreign exchange risk.   
 
Foreign currency return is the return of the foreign asset 
measured in terms of foreign-currency. E.g. if Euro 
denominated bond increased by 5%, measured in Euro, 
the foreign-currency return to the U.S. zone-domiciled 
investor will be 5%. 
 
Domestic-currency return: 

 
RDC = (1 + RFC) (1 + RFX) – 1 

Where,  

RDC = domestic currency return (in %) 
RFC = foreign-currency return (in %) 
RFX = % change of the foreign currency against the 

domestic currency i.e. appreciation or 
depreciation of the foreign currency.  

 
• It must be stressed that in the above calculation, 

the foreign exchange must be quoted with 
“domestic” currency as the price currency. 

• RFX will not always be equal to %∆SP/B.  
 
When RFC and RFX are small, then the domestic currency 
return can be calculated as follows: 

 
RDC = RFC + RFX 

 
The domestic currency return on a portfolio of multiple 
foreign assets will be equal to 

RDC =  

Where,  

RFC = Foreign currency return on the i-th foreign asset 
RFX = Appreciation of the “i-th” foreign currency against 

the domestic currency. The foreign exchange 
must be quoted with “domestic” currency as the 
price currency. 

wi = Portfolio weights of the foreign currency assets  i.e.  
 
Weight of i-th foreign asset = Value of i-th foreign 

currency asset / Total 
domestic-currency value of 
the portfolio 

 

Sum of weights must be = 1. However, if short selling is 
allowed, some weights (wi) 
can be < 0. 

 

3.2 Volatility Decomposition 
 
Total risk of the domestic-currency returns = S.D. 
 
= 𝜎	(𝑅MN)
≈ P𝜎Q(𝑅RN) + 𝜎Q(𝑅RT) + [2 × 𝜎 × (𝑅RN) × 𝜎 × (𝑅RT) × 𝜌(𝑅RN, 𝑅RT)] 
 

• When there is no exchange-rate risk, σ2 (RDC) = σ2 

(RFC). 
• When exchange rate movements are negatively 

correlated with variances of each of the foreign-
currency returns, the overall portfolio’s risk reduces 
through diversification effects. 

• Similarly, when two foreign assets have a strong 
positive return correlation with each other, short 
selling can provide significant diversification 
benefits for the portfolio.  

 
Variance and correlation measures vary depending on 
the time period used for estimation and they may 
change over time.  
 
Therefore, historical volatility and correlation measures 
may not represent to be a good predictor for future 
volatility and correlation measures.  
 
For expected values of volatility and correlation 
measures, survey and consensus forecasts can be used 
but they are also sensitive to sample size and 
composition and are not always available on a timely 
basis.  
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Practice: Example 1, 
Volume 3, Reading 10. 
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4. STRATEGIC DECISIONS IN CURRENCY MANAGEMENT: 
OVERVIEW  

 
 

4.1 The Investment Policy Statement 
 
IPS specifies the following points: 
 

• The general objectives and risk tolerance of the 
investment portfolio 

• The investment time horizon  
• The ongoing income/liquidity needs of the 

portfolio (if any) 
• Benchmarks used to evaluate portfolio 

performance  
• The limits on the type of trading policies and tools 

(i.e. leverage, short positions, and derivatives) that 
can be used. 

 
The currency risk management policy is a sub-set of the 
aforementioned portfolio management policies within 
the IPS. It specifies the following points: 
 

• Target proportion of currency exposure to the 
passively hedged 

• Acceptable degree of active currency 
management 

• Frequency of hedge rebalancing 
• Benchmarks used to evaluate currency hedge 

performance; and 
• Hedging tools permitted (types of forward and 

option contracts) 
 

4.2 The Portfolio Optimization Problem 
 
In practice, it is difficult to jointly optimize all of the 
portfolio’s exposures (over all currencies and all foreign-
currency assets) simultaneously as it requires investors to 
have a market opinion for each of the RFC,i, RFX, σ (RFC,i), σ 
(RFX,i) and ρ (RFC,i, RFX,i) as well as for each of the ρ (RFC,i, 
RFC,j) and ρ (RFX,i, RFX,i).  
 
Therefore, it is preferred to establish asset allocation with 
currency risk by: 
 

i. First removing the currency risk by hedging foreign 
currency asset returns so that currency 
movements will have no effect on the portfolio’s 
domestic-currency return; as a result, 
 
RFX = 0 
Domestic-currency return (RDC) = Foreign-currency 

return (RFC) 
Domestic-currency return risk [σ2 (RDC)] 
= foreign-currency return risk [σ2 (RFC)] 
 

ii. Then, selecting a set of portfolio weights (wi) for 
the foreign-currency assets that optimize the 

expected foreign-currency asset risk-return trade 
off. 

iii. Afterwards, choosing the desired currency 
exposures for the portfolio and the permitted 
degree of active currency management. 

 

4.3 Choice of Currency Exposures 
 

4.3.1) Diversification Considerations 

Diversification considerations depend on various factors, 
including: 
 
1) Investment time horizon: In the long-run, exchange 

rates revert to historical means or their fundamental 
values i.e. expected %∆S = 0 in the long-run. Hence, 
adding unhedged foreign-currency exposure to a 
portfolio will have no effect on portfolio returns and 
return volatility. This implies that currency risk is lower in 
the long run than in the short run; and the investor 
with a very long time horizon and limited liquidity 
needs can forgo currency hedging and its associated 
costs. 

 
• It must be stressed that when an investor forgoes 

currency hedging, then he/she must also use an 
unhedged portfolio benchmark index. In addition, 
if currencies continue to drift away from the fair 
value mean reversion over a long period of time, 
then the investor should use some form of 
currency hedging.  

• In the short-run, currency movements can have a 
substantial impact on the short-run returns and 
return volatility. Therefore, the investor with a short 
horizon and greater liquidity needs should 
implement currency hedging.  

 
2) Asset composition of the foreign-currency asset 

portfolio: If a foreign-currency portfolio comprises of 
two assets that have negative return correlation with 
each other, then the investor can diversify his/her 
portfolio and reduce domestic-currency return risk by 
assuming some currency exposure. 

 
Generally, the correlation between foreign currency 
returns and foreign currency asset returns tends to 
be greater for fixed-income portfolios than for 
equity portfolios.  
 
This implies that there are no diversification benefits 
from currency exposures in foreign currency fixed-
income portfolios and therefore, currency risk in a 
fixed-income portfolio should be hedged. 
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4.3.2) Cost Consideration 

Although currency hedge may reduce the volatility of 
the domestic mark-to-market value of the foreign 
currency asset portfolio, currency hedging involves cost. 
Hence, the portfolio manager must balance the benefits 
and costs of hedging. 
 
There are two forms of Hedging costs i.e. 
 
1) Trading costs: These include: 

a) Bid-offer spread offered by banks: Maintaining a 
100% hedge and frequent rebalancing of hedge 
ratio involves substantial trading costs in the form of 
spread. 

b) Up-front premiums on currency options: Buying 
currency options for portfolio hedging requires 
payment of up-front premiums. If the options expire 
out-of-the-money, this is an unrecoverable cost. 

c) Forward contracts’ “Roll-over” costs associated 
with using FX swaps to maintain the hedge. These 
costs increase the volatility of the investor’s cash 
accounts. 

d) Various overhead costs: Currency hedging requires 
maintaining the necessary administrative 
infrastructure for trading (i.e. personnel and 
technology systems). Also, investor may have to 
maintain cash accounts in foreign currencies to 
settle foreign exchange transactions.   

 
2) Opportunity costs:100% hedging involves forgoing any 

favorable currency rate moves. Hence, to avoid such 
opportunity costs, portfolio managers prefer to hedge 
only the larger adverse movements that can 
considerably affect the overall domestic-currency 
returns of the foreign currency asset portfolio. 

 

 

5. STRATEGIC DECISIONS IN CURRENCY MANAGEMENT: 
SPECTRUM OF CURRENCY RISK MANAGEMENT STRATEGIES    

 
 

Approaches to Currency Hedging: The approaches to 
currency management used by portfolio managers vary 
depending on investment objectives, constraints and 
views about currency markets. 
 

5.1 Passive Hedging 
 
In passive hedging approach, portfolio’s currency 
exposures are kept close (if not equal) to those of a 
benchmark portfolio, which is usually, a “local currency” 
index based only on the foreign-currency asset return 
with no currency risk*. 
 

• Passive hedging is a rule-based approach as it 
does not allow portfolio manager any discretion 
with regard to currency management. Essentially, 
the goal of passive hedging is to minimize 
tracking errors against the benchmark portfolio’s 
performance. 

• Passive hedges are not static and are rebalanced 
on a periodic basis (as guided by IPS) in response 
to changes in market conditions. In case of 
extremely large exchange rate movements, intra-
period rebalancing may be allowed.  

 
*some benchmark indices may have foreign exchange 
risk.  
 

5.2 Discretionary Hedging 
 
Like passive hedging approach, the neutral position for 
the discretionary hedging is to have no material 
currency exposures; but unlike passive hedging, in 
discretionary hedging the portfolio manager has some 
limited discretion with respect to selecting portfolio’s 
currency risk exposures and is allowed to manage 
currency exposures within the specified limits (e.g. a 

manager may be allowed to keep the hedge ratio 
within 95% to 105%). 
 

• The primary goal of discretionary hedging 
approach is to minimize the currency risk of the 
portfolio; whereas, the secondary goal is to 
enhance overall portfolio returns by taking some 
directional opinions on future exchange rate 
movements. 

 
5.3 Active Currency Management 

 
In active currency management, the portfolio manager 
can take positional views on future exchange rate 
movements, but, within allowed risk limits. The 
performance of the manager is benchmarked against a 
“neutral” portfolio. 
 

• Unlike discretionary hedging, the primary goal of 
active currency management is to generate 
positive active return (alpha) by taking currency 
risk.  

• In the short run, there are pricing inefficiencies in 
currency markets, which provide opportunities to 
generate positive active returns through active 
currency trading. 

 
5.4 Currency Overlay 

 
Currency overlay involves outsourcing currency risk 
management to a firm specializing in FX management. 
Currency overlay programs can be of two types: 

 
i. Directional view currency overlay program: In this 

approach, the externally hired* currency overlay 
manager is allowed to take directional views on 
future currency movements (with predefined limits). 
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ii. Fully passive currency overlay program: It involves 
mandating the externally hired* currency overlay 
manager to implement a fully passive approach to 
currency hedges. This approach is preferred to use 
when a client seeks to hedge all the currency risk. 

 
• To separate the hedging (currency “beta”) and 

currency alpha generating function, an external 
currency overlay manager can be added to the 
fully-hedged (or with some discretionary hedging 
internally) portfolio. Like alternative assets, adding 
currency overlay to the portfolio (FX as an asset 
class) tends to improve the portfolio’s risk-return 
profile by providing diversification benefits and/or 
by adding incremental returns (alpha). Currency 
overlay manager is quite similar to an FX-based 
hedged fund. 

• When currency overlay considers the foreign 
exchange as a separate asset class, then the 
currency overlay manager can take FX exposures 
in any value-adding currency pair irrespective of 
the underlying portfolio. 

• A portfolio manager may either use several 
currency overlay managers with different styles or 
may use fund-of-funds (where the hiring and 
management of individual currency overlay 
managers is delegated to a specialized external 
investment vehicle).However, it must be stressed 
that currency alpha mandate should have 
minimum correlation with both the major asset 
classes and the other alpha sources in the 
portfolio. Also, the portfolio manager must 
periodically monitor or benchmark the 
performance of the currency overlay manager.** 

 
*Some large, sophisticated institutional accounts may 
have in-house currency overlay programs. 

**Various indices are available that track the 
performance of the investible universe of currency 
overlay manager.  

 

 
 
 

 

6. STRATEGIC DECISIONS IN CURRENCY MANAGEMENT: 
FORMULATING A CURRENCY MANAGEMENT PROGRAM   

 
 

At strategic level, the portfolio manager should use a 
more fully-hedged currency management approach 
when: 
 

• Portfolio has short-term investment objectives; 
• Beneficial owners of the portfolio are risk averse 

and suffer from regret aversion bias; 
• Portfolio has immediate income and/or liquidity 

needs; 
• A foreign currency-portfolio has fixed-income 

assets; 
• Hedging program involves low costs; 

• Financial markets are volatile and risky; 
• The beneficial owners and/or management 

oversight committee have doubts regarding the 
expected benefits of active currency 
management;  

 
Similarly, portfolio manager should allow more currency 
overlay in determining the strategic portfolio positioning 
when currency overlay is expected to generate alpha 
that is uncorrelated with other assets of alpha-
generation programs in the portfolio.  

 

7. ACTIVE CURRENCY MANAGEMENT: BASED ON ECONOMIC 
FUNDAMENTALS, TECHNICAL ANALYSIS AND THE CARRY TRADE  

 
 

Tactical decisions involve active currency management. 
To implement active currency management, the 
portfolio manager needs to have views on future market 
prices and conditions.  
 
Unfortunately, there is no formula or method available to 
precisely forecast exchange rates (or any other financial 
prices).  
 
Methods used for forming market views/opinions: 

 
 
 
 

7.1 Active Currency Management Based on 
Economic Fundamentals 

 

This method involves estimating the “fair or equilibrium 
value” for the currency to predict future currency 
movements because it assumes that in the long-run, the 
spot exchange rates will converge to their long-run 
equilibrium (fair) value.  
 
However, the timing and path of convergence to this 
long-run equilibrium depend on various short-to-medium 
term factors. The real exchange rate movements over 
shorter-term horizons depend on movements in the real 
interest rate differential between countries of base and 
price currencies as well as movements in risk premiums.  

Practice: Example 2, 
Volume 3, Reading 10. 
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All else equal, the base currency’s real exchange rate 
should appreciate when: 
 

• Its long-run equilibrium real exchange rate 
increases; 

• Either its real or nominal interest rates increase, 
leading to increase in demand for the base 
currency country; 

• Expected foreign inflation increases, leading to 
depreciation of foreign currency; 

• The foreign risk premium increases, leading to 
decrease in demand for foreign assets; 

• Currently, base currency is below its long-term 
equilibrium values; 

 
Limitations of macro-economic fundamentals model:  
 

• It is very difficult to model the changes in different 
factors over time and their effects on exchange 
rates. 

• It is very difficult to model movements in the long-
term equilibrium real exchange rate.  

 

7.2 Active Currency Management Based on 
Technical Analysis  

 
Technical analysis assumes that exchange rates are 
driven by market psychology rather than economic 
factors (i.e. interest rates, inflation rates, or risk premium 
differentials).  
 
According to technical analysis, historical price patterns 
in the data already incorporate all relevant information 
of future price movements and these historical price 
patterns tend to repeat.  
 
Therefore, in a liquid, freely traded market the historical 
price data can be used to identify overbought/oversold 
level of the market, to predict support (indicating 
clustering of bids) and resistance (indicating clustering of 
offers) levels in the market, and to confirm market trends 
and turning points.  
 

• Technical analysis helps market participants to 
determine where market prices WILL trade; 
whereas fundamental analysis helps market 
participants to determine where market prices 
SHOULD trade. 

• Technical analysis uses visual clues for market 
patterns as well as quantitative technical 
indicators. Example of technical indicators include  
o 200-day moving average of daily exchange 

rates: When 200-day moving average > current 
spot rate, it indicates that resistance level lies 
above the current spot rate. 

o 50-day moving average and 200-day moving 
average: When the 50-day moving average > 
200-day moving average, it gives a signal of 
price “break out” point. 

 
 

Limitations of technical analysis: 
 

• Technical indicators lack the intellectual 
underpinnings provided by formal economic 
modeling. 

• Technical analysis is based on rules that require 
subjective judgment.  

• Technical analysis is less useful in trendless market.  
 

7.3 Active Currency Management Based on the 
Carry Trade  

 
Carry trade is a strategy of borrowing in low-yield 
currencies in order to invest the loan proceeds in high-
yield currencies. According to uncovered interest rate 
parity (assuming base currency in the P/B quote as the 
low-yield currency),  
 
% change in the spot exchange rate (%∆SH/L) 
= Interest rate on high-yield currency (iH) – Interest rate 
on low-yield currency (iL) 
 

• Positive value of %∆SH/L means depreciation of the 
high-yield currency. If uncovered interest rate 
parity holds, high (low) yielding currency tends to 
depreciate (appreciate). This implies that forward 
rate should be an unbiased predictor of future 
spot rates. However, in reality, forward rate is a 
biased predictor of future spot rates.  

 
The carry trade strategy is equivalent to trading the 
“Forward Rate Bias”. A forward rate bias refers to selling 
currencies trading at a forward premium and buying 
currencies selling at a forward discount.  
 

𝐹[/\ − 𝑆[/\
𝑆[/\

= _
𝑖[ − 𝑖\
1 + 𝐼\

c
∗

 

*Interest rates will be adjusted for time periods e.g. if it is 
semi-annual, then it will be divided by 2. 
 

• When interest rate on base currency < (>) interest 
rate on price currency, the base currency will 
trade at a forward premium (discount). In other 
words, a high (low)-yield currency implies trading 
at a forward discount (premium).  

 
In carry trade, the investor can earn gain in the form of 
risk premium for assuming currency risk (i.e. carrying an 
unhedged position). 
 
The carry trade is a leveraged position as it involves 
borrowing in the low-yielding currency (typically low risk 
currencies i.e. USD) and investing in the high-yielding 
currency (typically higher risk i.e. emerging market 
currencies). Therefore, the returns for carry trade are 
negatively distributed.  
 

• The lower the volatility of spot rate movements for 
the currency pair, the more attractive the carry 
trade position. Also, these carry trades are 
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dynamically rebalanced with the changes in 
market conditions.  

• The carry trade may use multiple funding and 
investment currencies. Weights of funding and 
investment currencies can be equal weighted or 
weights can be based on trader’s market view of 

the expected movements in each of the 
exchange rates, their individual risks and the 
expected correlations between movements in the 
currency pairs. 

 

 

8. ACTIVE CURRENCY MANAGEMENT: BASED ON VOLATILITY 
TRADING   

 
 
Volatility Trading: Volatility trading involves using option 
market to formulate views regarding distribution of future 
exchange rates rather than their levels. Taking an option 
position exposes the trader to various Greeks/risk factors 
e.g.  
 

• Delta: Delta shows the sensitivity of the currency 
option price (premium) to small changes in the 
spot exchange rate. It indicates price risk. 
o Delta Hedging: It involves hedging away the 

option position’s exposure to delta or price risk 
using either forward contracts or a spot 
transaction. By hedging delta exposure, the 
trader has exposure only to the other Greeks.  

 
Net delta of the combined position = Option delta + 

Delta hedge 
Size of Delta hedge (that would set net delta of the 
overall position to zero) = Option’s delta × Nominal size 
of the contract 
 
NOTE: 

Spot delta = 1.00. Spot’s exposure to any other of the 
Greeks = 0; forward contracts have high correlation with 
the spot rate. 
 
Vega: Vega shows the sensitivity of the currency option 
price (premium) to a small change in implied volatility. It 
indicates volatility risk. Volatility is neither constant nor 
completely random; rather, it depends on various 
underlying factors, both fundamental and technical. In 
fact, volatility changes in a cyclical manner.  
 

• Volatility trading (Vega): Volatility trading involves 
expressing a view about the future volatility of 
exchange rates but not their direction.  
o Speculative volatility traders prefer to take net-

short volatility positions when market conditions 
are expected to remain stable. The option 
premiums received by option writers can be 
considered as a risk premium for assuming 
volatility risk. The option premium represents a 
steady source of income under “normal” market 
conditions. When the volatility is expected to 
increase, the speculative volatility traders prefer 
to take net-long volatility positions.  

o Hedgers typically prefer to take net-long 
volatility positions to hedge against 
unanticipated exchange rate volatility. 
However, taking long position in the option 

exposes an investor to the time decay of the 
option’s time value. 

 
Strategies of Volatility trade: 

a) Long Straddle: Long at-the-money put option (with 
delta = -0.5) + Long at-the-money call option* (with 
delta = +0.5).So that the net delta = 0. It is preferred to 
use in more volatile markets.  

b) Short Straddle: Short at-the-money put option (with 
delta = +0.5) + Short at-the-money call option* (with 
delta = -0.5). So that the net delta = 0. It is preferred to 
use in more stable markets.  

c) Long Strangle: Long out-of-the-money put option + 
Long out-of-the-money call option*. This strategy is 
relatively cheaper than long straddle because cost of 
out-of-the-money options is low. As a result, strangle 
would have a more moderate risk-reward structure 
than that for a straddle. 

 
NOTE:  

Delta and Vega are referred to as “Greeks” of option 
pricing. 
*both put and call options have same expiry date and 
same degree of being at or out-of-the-money. 
 
Like currency overlay program that manages the 
portfolio’s exposure to currency delta, portfolio manager 
can use volatility overlay program that manages the 
portfolio’s exposures to currency Vega (i.e. portfolio’s 
exposures to changes in currencies’ implied volatility) 
and may also seek to earn speculative profits.  
 
Generally, changes in volatility are positively correlated 
with directional movements in the price of the 
underlying. A trader may have joint market view on 
Vega and delta exposures.  
 

• Deltas for puts range from -1 to 0. 
• OTM puts have deltas between 0 and -0.5. 
• ATM puts have delta = -0.5. 
• Deltas for calls range from 0 to +1. 
• OTM calls have deltas between 0 and +0.5. 
• ATM calls have delta = +0.5. 

 
In FX markets, these delta values are quoted both in 
absolute terms and as percentages. The most liquid 
options are at-the-money options, 25-delta (delta of 
0.25), and 10-delta (delta of 0.10). 
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• The 10-delta option is deeper OTM and hence 
cheaper than the 25-delta option. This implies that 
a 10-delta strangle would be less costly and would 
have a more moderate risk-reward structure than 
that of a 25-delta strangle. 

• The % change in the premium for a 5-delta option 
for a given % change in the spot exchange rate 
will be higher than the % change in premium for a 
25-delta option. This implies that a very low delta 

option is like a highly leveraged lottery ticket on 
the event occurring. 

 
 

 
 

 

9. CURRENCY MANAGEMENT TOOLS: FORWARD CONTRACTS, FX 
SWAPS AND CURRENCY OPTIONS  

 
 
Various trading tools can be used for both strategic and 
tactical risk management. These tools include: 
 

9.1 Forward Contracts 
 
1) Forward Contracts: Futures or forward contracts on 

currencies can be used to fully hedge the currency 
risk. Institutional investors prefer to use forward 
contracts rather than futures contracts because 
unlike forward contracts, 

 
• Futures contracts are standardized in terms of 

settlement dates and contract sizes and 
therefore, they may not be available with desired 
maturity dates and sizes.  

• Futures contracts may not always be available in 
the desired currency pair and hence, multiple 
futures contracts would be needed to trade the 
cross rates, increasing portfolio management 
costs.  

• Liquid futures contracts may not be available 
against any currency in most second tier 
emerging market currencies. 

• Futures contracts are subject to margin 
requirements* and also have daily mark-to-market 
which tie up investor’s capital and may subject 
him/her to daily margin calls. As a result, the 
investor is required to do careful monitoring and 
reinvestment over time, thus, increasing portfolio 
management costs.  

 
Forward contracts have higher liquidity compared to 
futures contracts for trading in large sizes. Due to their 
higher liquidity, they are predominantly used for hedging 
purposes globally. However, currency futures contracts 
can be used for smaller trading sizes and in private 
wealth management. 
 
*Some forward contracts do require collateral to be 
posted.  
 
Futures Contracts on the Chicago Mercantile Exchange 
(CME): 
 
The mix of market participants on the CME is different 
than that of the interbank market. The CME provides 
market access with tight pricing and good liquidity to 

investors/traders with smaller dealing sizes and who lack 
the creditworthiness in order to access the FX market 
through other channels.  
 
The market participants on the CME include small hedge 
funds, proprietary trading firms, active individual traders, 
and managed futures funds (pools of private capital 
managed on a discretionary basis by commodity 
trading advisors).  

 

9.1.1) Hedge Ratios with Forward Contracts 

The actual hedge ratio needs to be dynamically 
rebalanced on a periodic basis in response to changes 
in market conditions. This hedge rebalancing involves 
adjusting the size, number, and maturities of the forward 
currency contracts; e.g.  
 

• When the foreign-currency value of the underlying 
assets increases (decreases), size of the hedge 
ratio should be increased (decreased). 

• When the spot rate is expected to depreciate 
(appreciate), the hedge ratio should be > (<) 
100%. 

 
Although dynamic hedging helps to keep the actual 
hedge ratio close to the target hedge ratio, however, it 
involves greater transaction costs compared to static 
hedge. The frequency of dynamically rebalancing the 
hedge depends on various idiosyncratic factors i.e.  
 

• Manager risk aversion: The higher the degree of 
risk aversion, the more frequently the portfolio is 
rebalanced to the target hedge ratio.  

• Market view or level of confidence in the currency 
forecasts: The greater the tolerance for active 
trading and the greater the level of confidence in 
the currency forecasts, the less frequently the 
portfolio is rebalanced to the target hedge ratio.  

• IPS guidelines 
 

 

 
 

Practice: Example 3, 
Volume 3, Reading 10. 

Refer to: Executing A Hedge, 
Volume 3, Reading 10. 
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9.1.2) Roll Yield 

The roll yield or roll return is the return derived from selling 
expiring futures contract and rolling into new futures 
contract in order to extend the currency hedge.  
 
This rolling forward will involve selling the base currency 
at the then-current spot exchange rate to settle the 
forward contract, and then going long another far-
dated forward contract (reflecting FX swap transaction).  
 

• When the base currency is originally bought at a 
higher (lower) price and then sold at a lower 
(higher) price, it results in negative (positive) roll 
yield. 

 
• A roll yield is negative when the futures or forward 

contracts curve is in contango (upward sloping). 
A roll yield is positive when the futures or forward 
contracts curve is in backwardation or downward 
sloping.  

 
• The negative roll yield can be considered as the 

cost of the hedge.  
 

o A negative roll yield is equivalent to negative 
carry trade i.e. borrowing (or selling) high-yield 
currencies and buying (or investing in) low-yield 
currencies. A negative roll yield is opposite of 
trading the forward rate bias i.e. buying at 
premium and selling at discount. 

o A positive roll yield is equivalent to positive carry 
trade i.e. borrowing (or selling) low-yield 
currencies and buying (or investing in) high-yield 
currencies. A positive roll yield is equivalent to 
trading the forward rate bias i.e. buying at 
discount and selling at premium. 

o The hedge ratio tends to decrease when 
hedging involves negative roll yield (reflecting 
higher expected cost of the hedge). Opposite 
happens in case of positive roll yield. 

o Generally, the amount of currency hedging 
depends on movements in forward points, i.e. 
when movements in forward points reduce 
(increase) hedging costs, cost/benefit ratio of 
the currency hedge improves (deteriorates) and 
consequently, the amount of hedging activity 
increases (decreases).  

 
The decision to hedge the currency risk would depend 
on the trade-offs between 
 
Level of risk aversion: When the expected depreciation 
of the base currency < expected roll yield (cost of 
hedge), then 
 

• Risk neutral portfolio manager would not hedge 
because the net expected value of the hedge is 
negative. 

• Risk-averse portfolio manager would implement 
the hedge because the actual depreciation of 
the base currency can be higher than the cost of 
the hedge. The risk-averse market participants 

would take an unhedged currency risk exposure 
only when the interest rate differential between 
the high-yield currency and low-yield currency 
would be wide enough. 

 
Level of confidence in the currency forecasts: If the 
currency in which investor has long exposure is expected 
to appreciate and the investor has greater confidence 
in the forecasts, a lower hedge ratio would be preferred. 
 
Expected value to hedging = Expected gain from 

positive roll yield on 
currency hedge – 
Expected gain (or loss) for 
an unhedged position 

 

 
 
 

9.2 Currency Options 
 
Currency options give investors the right (not obligation) 
to buy or sell foreign exchange at a future date at a rate 
agreed on today. 
 
Unlike forward contracts, currency options do not 
involve opportunity costs with regard to forgoing any 
upside potential from favorable currency movements. 
However, options are expensive as they require 
payment of an up-front premium.  
 

• Long exposure to the base currency in the P/B 
quote can be hedged away by buying an at-the-
money put option on the P/B currency pair. This 
strategy is known as “Protective put strategy”. 

 
• Option premium depends on two factors i.e. 

 
i. Option’s intrinsic value (spot exchange rate – 

strike price of an option). At-the-money options 
are more expensive (have higher premium) 
than out-of-the-money options.  

 
ii. Option’s time value. In general, the time value 

of the option tends to decline as the option 
reaches its expiry.  

 
The decision to hedge the currency risk using currency 
options would depend on the trade-off between market 
view of potential currency gains against currency 
hedging costs and the degree of risk aversion.  
 
 

 
 
 
 
 

Practice: Example 4, 
Volume 3, Reading 10. 

Practice: Example 5, 
Volume 3, Reading 10. 
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10. CURRENCY MANAGEMENT STRATEGIES 

 
 

Under all the strategies discussed below, it is assumed 
that the manager hedges away the long exposure to 
the base currency in the P/B quote by selling the base 
currency.  
 

10.1 Over-/Under-Hedging Using Forward 
Contracts   

 
The portfolio manager can over or under hedge the 
portfolio relative to the neutral benchmark to profit from 
market view. The hedge ratio can be increased 
(decreased) if the base currency is expected to 
depreciate (appreciate).  
 
This strategy is a form of “delta-hedging” or “dynamic 
hedging” with forward contracts where the manager 
seeks to avoid downside moves and capture any upside 
moves of the base currency.  
 

• The graph of the hedge’s payoff function is 
convex in shape, with profit plotted on vertical 
axis and spot rate on horizontal axis. 

• Convexity is a desirable characteristic in both 
fixed-income and currency hedging.  

 

10.2 Protective put using out-of-the-money (OTM) 
Options  

 
The cost of using options to hedge currency risk can be 
reduced by buying cheaper options i.e. OTM put option 
(e.g. 25 or 10-delta options) rather than an ATM (at-the-
money) option.  
 
However, use of OTM options exposes the portfolio 
manager to some downside risk because they do fully 
protect the portfolio from adverse currency movements.  
 

10.3 Risk reversal or Collar 
 

The cost of buying a put option can be offset by option 
premiums received by selling (writing) options. For 
example, a portfolio manager can buy an OTM put 
option to obtain downside protection and write an OTM 
call option to offset the cost of put option.  
 
By selling a call option, the manager sells some of the 
upside potential for movements in the base currency 
(i.e. upside becomes limited to the strike price on the 
OTM call option). This approach is similar to creating a 
collar in fixed-income markets. 
 

• Long position in a Risk reversal = Long position in a 
Call option + Short position in a Put option. 

 
• Short position in a Risk reversal = Long position in a 

Put option + Short position in a Call option. 

 
It must be stressed that writing options is not the best 
strategy because the premium income earned by selling 
(writing) options is fixed whereas the potential losses on 
adverse currency moves are potentially unlimited. 
 

10.4 Put spreads 
 
This strategy involves buying an OTM put option and 
writing a deeper OTM put option (with the same 
maturity) to offset or reduce the cost of the long put.  
 
Besides reducing the cost of the hedge, the put spread 
also reduces downside protection. Therefore, this 
strategy is not appropriate to use for adverse exchange 
rate movements.  
 
In addition, the put spread only reduces the cost of the 
hedge, it does not fully eliminate it. In order to make the 
put spread structure zero-cost, the manager can 
change: 
 

a) Strike prices of the options; 
 

b) Notional amounts of the options i.e. a manager 
can write a larger notional amount for the deeper-
OTM options e.g. 1 × 2 put spread structure. 
Although this structure would reduce the cost of 
hedge to zero, it adds leverage to the options 
position as the number of options being sold would 
be greater than the number of options being 
bought. 

 
c) Some combination of these two measures. 

 
10.5 Seagull spreads 

 
This strategy is a combination of original put spread 
position (1:1 proportion of notional) and a covered call 
position. That is, 
 
Short seagull position = Long protective put + Short deep-
OTM Call option + Short deep-OTM Put option 
 

• Short seagull position reduces some upside 
potential (due to short call position) and increases 
some downside risks (due to short put position). 

 
Long seagull position = Short protective put + 

Long deep-OTM Call option + Long deep-OTM 
Put option 

 
• Long seagull position provides less costly downside 

protection and provides the portfolio manager 
with unlimited upside potential in the base 
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currency beyond the strike price of the OTM call 
option.  
o Strike price of the Long or Short ATM put option is 

referred to “Body”. 
o Short OTM call and put or long OTM call and put 

options are referred to as “Wings”. 
• Another strategy can be a short position in a 

forward contract to fully hedge the underlying 
currency + Overlay the hedge position with a put 
spread as a tactical position to profit from modest 
depreciation of the base currency.  

 
10.6 Exotic options 

 
Exotic options are usually used by more sophisticated 
market participants (e.g. currency overlay managers). 
Investment funds or corporations do not typically prefer 
to use exotic options because of lack of familiarity, 
complex structure, difficulty in valuing these instruments 
for regulatory and accounting purposes, and differences 
in their hedging treatments in different jurisdictions.  
 
However, exotic options help market participants 
manage their risk exposures at a lower cost than vanilla 
options. 
 
The two most common types of exotic options are as 
follows.  
 
a) Knock-in/out Options: 

Knock-in Option: It is a vanilla option that is created 
only when the spot exchange rate approaches some 
pre-specified barrier level (other than strike price). 
 
Knock-out Option: It is a vanilla option that ceases to 
exist when the spot exchange rate approaches some 
pre-specified barrier level (other than strike price). 

 
• The knock-in and knock-out options are less costly 

than vanilla options because they are more 
restrictive than vanilla options. 

• These options provide less upside potential and/or 
downside protection.  

 
b) Digital Options: Digital options are also known as 

“Binary options” or “All-or-nothing options”. Digital 
options pay a fixed amount if they touch their 
exercise level at any time before expiry. These options 
have large payoffs and provide highly leveraged 
exposures to movements in the spot rate (like lottery 

ticket) and therefore, they tend to be more costly 
than vanilla options with the same strike price. They 
are more appropriate to use for active currency 
management rather than as hedging tools. Typically, 
digital options are used by more sophisticated 
speculative market participants. 

 
10.7 Section Summary  

 
If the base currency is expected to appreciate, 
implementing currency hedge would require purchase 
of base currency. In this case, the core hedge structure 
will be based on some combination of a long call option 
and/or a long forward contract. 
 

• The cost of the hedge involving a long call option 
can be reduced by buying an OTM call option or 
writing options to earn premiums. 

• The hedging costs can be reduced at the 
expense of either less downside protection and/or 
limited upside potential. 

 
If the base currency is expected to depreciate, 
implementing currency hedge would require sale of 
base currency. In this case, the core hedge structure will 
be based on some combination of a long put option 
and/or a short forward contract. 
 

• The cost of the hedge involving a long put option 
can be reduced by buying an OTM put option or 
writing options to earn premiums.  

 
The higher the risk aversion and the weaker the level of 
confidence in the currency forecasts, the higher the 
hedge ratio and the lower will be the allowed discretion 
for active management. 
 
The costs of hedge include: 
 

• Lost upside potential 
• Potentially negative roll yield 
• Upfront payments of option premiums 

 
 

 
 
 

 
11. HEDGING MULTIPLE FOREIGN CURRENCIES 

 
 

Hedging multiple foreign currencies uses the same tools 
and strategies used in hedging a single foreign currency 
exposure.  
 
However, for hedging multiple foreign currencies 
exposures, the correlation between residual currency 
exposures on the portfolio should be considered.  

11.1 Cross Hedges and Macro Hedges 
 
A cross hedge refers to hedging long foreign currency 
exposure in one currency by taking short position in a 
positively correlated currency. Essentially, cross hedge 

Practice: Example 6, 
Volume 3, Reading 10. 
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transfers the currency risk from one foreign currency to 
another foreign currency.  
 
When a portfolio has negatively correlated residual 
currency exposures (i.e. long currency A/short-currency 
B that is closely correlated to currency A), then the 
portfolio is said to have a “natural” cross hedge. A 
natural cross hedge position helps to reduce the 
portfolio risk without using a direct hedge on the 
currency exposure.  
 

 
Macro Hedge: A macro hedge is a type of cross hedge 
in which a portfolio is viewed as a collection of risk 
exposures (i.e. term risk, credit risk, and liquidity risk or 
other risk exposures e.g. recession, financial sector stress 
or inflation). The portfolio can be hedged against 
extreme market events by 
 

• Investing in gold; 
• Using volatility overlay program; 
• Using a derivative product based on an index 

(typically a fixed-weight baskets of currencies), 
rather than specific assets or currencies; 

 
A macro hedge using currency basket derivatives is 
appropriate to use for hedging currency risk in a multi-
currency portfolio.  
 
 

  
 
 

11.2 Minimum-Variance Hedge Ratio 
 
Change in the value of the asset to be hedged = α 
+[Optimal hedging ratio × Change in value of the 
hedging instrument] + ε 
 
Optimal hedging ratio or the Beta coefficient in the 
above regression represents the sensitivity of the 
domestic-currency return on the portfolio to % change in 
the spot rate. 
 
In simple terms,  
Hedge ratio = efghijk	ljkmn	fo	pqn	rnshljphlnt	ufipsjup	mtnr	jt	j	qnrvn	

wjsxnp	ljkmn	fo	pqn	qnrvnr	jttnp
 

 
The hedge ratio that minimizes the variance of ε and the 
tracking error between changes in the value of the 

hedge and changes in the value of the hedged asset is 
referred to as “Optimal Hedging Ratio”. 

 
Minimum or Optimal hedge ratio =  

 

Correlation (RDC; RFX) × 

 
 

• The minimum-variance hedge ratio can be quite 
different from 100% when: 

 
o The hedge is jointly optimized over both 

exchange rate movements RFX foreign-currency 
value of the asset RFC. 

o There is a lack of liquid forward contracts for a 
specific currency pair. 

o Macro hedges are implemented. 
 
• Minimum-variance hedge ratios are typically 

calculated only for “indirect” hedges based on 
cross hedging or macro hedges. They are not 
calculated for “direct” hedges because the 
correlation between movements in the spot rate 
and its forward contract tends to be close to +1 
and the variance in spot price movements tends 
to be approximately equal to the variance in the 
price of the forward contract. 

 
• It must be stressed that since optimal hedge ratios 

are calculated using historical data, therefore, 
they may not be representative of future changes 
in prices. 

 
11.3 Basis Risk 

 
When the price movements in the asset being hedged 
are not perfectly correlated with the price movements in 
the cross-hedge or macro-hedge instrument and when 
the correlation is not constant (i.e. changes with time), it 
is referred to as “Basis Risk”.  
 
For a minimum-variance hedge ratio, basis risk implies 
instability in the β coefficient estimate i.e. the minimum-
variance hedge ratios need to be re-estimated as more 
data becomes available. 
 

• To avoid basis risk, all cross hedges and macro 
hedges should be monitored and rebalanced 
periodically to account for changes in 
correlations. 

 
Optimal Minimum-Variance Hedges 
 

• For a simple foreign-currency asset portfolio, the 
variance of the all-in domestic currency return 
can be reduced by jointly optimizing the hedge 
over both exchange rate movements RFX and 
changes in the foreign-currency value of the asset 
RFC using a single-variable OLS regression 
technique. 

Standard Deviation (RDC )
Standard Deviation (RFX )
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Practice: Example 7, 
Volume 3, Reading 10. 

Though terms Proxy hedge and Cross hedge are 
used interchangeably. However, a clear distinction 
between proxy and cross hedge is given below: 
 
• Proxy hedge: eliminates FC (foreign currency) risk 

by hedging it to the investor’ home currency. 
 
• Cross Hedge: Moves currency risk from one FC to 

another FC.  
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• The optimal hedge ratio based jointly on 

movements in RFC and RFX for international bond 
portfolios is almost always close to 100%.  

 
• The optimal hedge ratio for single-country foreign 

equity portfolios varies widely from 100% between 

currencies, and tends to depend on both the 
investor’s domestic currency and the currency of 
the foreign investment. The optimal hedge ratio 
also depends on market conditions and longer-
term trends in currency pairs.  

 

 
12. CURRENCY MANAGEMENT TOOLS AND STRATEGIES  

 
 
At the strategic level, currency strategy will depend on 
guidelines for risk exposures, permissible hedging tools, 
and strategies set by the IPS.  
 
At tactical level, currency strategy will depend on the 
manager’s management style, market view, risk 
tolerance and manager’s perceptions of the relative 
costs and benefits of any given strategy.  
 
 

There is no single or “best” way to hedge currency risk. 
The portfolio manager must perform a due diligence 
analysis of potential hedging tools/strategies and must 
make a rational decision on a cost/benefit basis.  
 
 

 

 

13. CURRENCY MANAGEMENT FOR EMERGING MARKET 
CURRENCIES 

 
 

13.1 Special Considerations in Managing Emerging 
Market Currency Exposures 

 
1) Many emerging market currencies are thinly traded 

and thus, involve higher trading costs (bid-offer 
spreads) than the major currencies under “normal” 
market conditions. 

 
• Due to lack of exchange-traded derivative 

products in emerging markets, investors have to 
use OTC derivatives with relatively high mark-ups. 
These high mark-ups increase trading and 
hedging costs. 

 
2) Emerging markets tend to have a higher probability of 

extreme market events and thus, emerging market 
currencies suffer from severe illiquidity under stressed 
market conditions.  

 
This implies that return distributions for emerging 
market currencies are negatively skewed. Hence, risk 
measurement and control tools (i.e. VAR) that 
depend on normal distributions understate the 
portfolio’s risk and are therefore not appropriate to 
use for emerging market currencies exposures. 

 
Factors affecting currency management include: 

Currency crisis and extreme price movements in 
financial markets can undermine the utility of hedging 
strategies based on forward contracts and options 
because currency crisis affects both the volatility in asset 
prices and their correlations, through “contagion” 
effects.  
 

Government involvement in setting the exchange rate, 
using measures i.e. foreign exchange market 
intervention, capital controls, and pegged (or at least 
tightly managed) exchange rates, can lead to sharp 
movements in prices.  
 
E.g. a central bank may increase the policy rate to 
support the domestic currency when it is under severe 
downward pressure. Due to higher interest rates, the 
forward discount for that currency increases, leading to 
negative roll yield. 
 

13.2 Non-Deliverable Forwards 
 
Non-deliverable forwards (NDFs) are forward contracts in 
which the controlled currency is neither delivered nor 
received. NDFs are cash settled and the settlement is in 
non-controlled currency.  
 
The non-controlled currency for NDFs is usually the USD or 
some other major currency. NDFs are typically used for 
currencies which are subject to capital controls e.g. 
Chinese Yuan, Korean Won, and Russian Ruble etc. 
 

• In general, NDFs have lower credit risk than that of 
the outright “vanilla” forward because unlike an 
outright “vanilla” forward contract, the principal 
sums in the NDF remain constant. 

 
• However, NDFs may suffer from market risk (tail 

risk) as the abrupt changes in government policy 
associated with government involvement in the 
foreign exchange markets may lead to extreme 
movements in spot and NDF rates. 

Practice: Example 8, 
Volume 3, Reading 10. 
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NOTE: 

The retail version of a NDF contract is known as a 
“Contract for differences” (CFD) and is available at 
various retail FX brokers. 
 
 

Practice: CFA Institute’s end of 
Chapter Practice Problems for 
Reading 10 and FinQuiz Questions 
+ Item-sets. 
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