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Foreword

Wiley 11th Hour Guide for 2019 Level II CFA Exam is a concise and easy-to-understand 
review book that is meant to supplement your review for the CFA Level II exam. It becomes 
extremely difficult to go through the entire curriculum in the last few weeks leading up to 
the exam, so we have condensed the material for you. You must remember, though, that this 
book is not meant to be a primary study tool for the exam. It is designed to help you review 
the material in an efficient and effective manner so that you can be confident on exam day.

About the Author

Wiley’s Study Guides are written by a team of highly qualified CFA charterholders 
and leading CFA instructors from around the globe. Our team of CFA experts work 
collaboratively to produce the best study materials for CFA candidates available today.

Wiley’s expert team of contributing authors and instructors is led by Content Director Basit
/

Shajani, CFA. Basit founded online education start-up Elan Guides in 2009 to help address 
CFA candidates’ need for better study materials. As lead writer, lecturer, and curriculum 
developer, Basit’s unique ability to break down complex topics helped the company grow 
organically to be a leading global provider of CFA Exam prep materials. In January 2014, 
Elan Guides was acquired by John Wiley & Sons, Inc., where Basit continues his work 
as Director of CFA Content. Basit graduated magna cum laude from the Wharton School 
of Business at the University of Pennsylvania with majors in finance and legal studies.
He went on to obtain his CFA charter in 2006, passing all three levels on the first attempt.

/

Prior to Elan Guides, Basit ran his own private wealth management business. He is a past 
president of the Pakistani CFA Society.

There are many more expert CFA charterholders who contribute to the creation of Wiley 
materials. We are thankful for their invaluable expertise and diligent work. To learn more 
about Wiley’s team of subject matter experts, please visit: www.efficientleaming.com/cfa/ 
why-wiley/.
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ETHICAL AND PROFESSIONAL STANDARDS

CODE OF ETHICS AND STANDARDS OF PROFESSIONAL
CONDUCT; GUIDANCE FOR STANDARDS I-VII

Cross-Reference to CFA Institute Assigned Readings #1 & #2

All CFA Institute members and candidates enrolled in the CFA Program are required to 
comply with the Code of Ethics and the Standards of Professional Conduct (Code and 
Standards). The CFA Institute Bylaws and Rules of Procedure for Proceedings Related to 
Professional Conduct (Rules of Procedure) form the basic structure for enforcing the Code and 
Standards.

The Rules of Procedure are based on the following two principles:

1. Fair process.
2. Maintaining confidentiality of process.

The CFA Institute Board of Governors is responsible for implementing the Professional 
Conduct Program (PCP) through the Disciplinary Review Committee (DRC).

The CFA Institute Designated Officer, through the Professional Conduct staff, carries out 
professional conduct inquiries. Circumstances which can initiate an inquiry include:

• Information disclosed on the annual Professional Conduct Statement.
• Written complaints received by Professional Conduct staff.
• Questionable conduct as publicized by the media or any other source.
• A violation report submitted by a CFA examination proctor.

Once an inquiry is initiated, the Professional Conduct staff undertakes an investigation which 
can include:

• Requesting a written explanation.
• Interviewing related person(s).
• Collecting any supporting documents.

The information collected is reviewed by the Designated Officer, who may conclude that:

1. No disciplinary action is needed
2. A cautionary letter needs to be issued
3. Proceedings need to be continued.

If it is concluded that there has been a violation of the Code and Standards, the Designated 
Officer can propose a disciplinary sanction. The member or candidate has the right to accept 
or reject the decision. A rejection would require the matter to be referred to a hearing by a 
panel of CFA Institute members. Sanctions by CFA Institute may include condemnation by 
peers, consequences for current or future employment or suspension from the CFA program.

The adherence of investment professionals to ethical practices benefits all market participants.

• Clients are reassured that investment professionals they hire prioritize their interests.
• Investment professionals benefit from the more efficient and transparent operation of 

the market that integrity promotes.
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ETHICAL AND PROFESSIONAL STANDARDS

Sound ethics is fundamental to capital markets and the investment profession as it increases 
investors’ confidence in global financial markets. Ethics is also of paramount importance 
because of the interconnectedness of global financial markets, which gives rise to the issue of 
market sustainability. It is imperative that top management foster a strong culture of ethics not 
just among CFA charter holders and candidates but among all staff members who are involved 
directly or indirectly with client relations, the investment process, record keeping, and beyond.

However, new challenges continually arise for members and candidates in applying the Code 
and Standards. This is because ethical dilemmas are not unambiguously right or wrong and 
require a bit of judgment.

The CFA Institute Code of Ethics plays an integral role in maintaining the integrity of CFA 
Institute members and upholding professional excellence. All CFA Institute members and 
CFA candidates must abide by this code and are encouraged to notify their employers of 
any violations. Violations may result in disciplinary sanctions by CFA Institute, which may 
include revocation of membership, candidacy in the CFA program and the right to use the 
CFA designation.

The Code of Ethics requires all members and candidates to:

• Act with integrity, competence, diligence, respect, and in an ethical manner with 
the public, clients, prospective clients, employers, employees, colleagues in the 
investment profession, and other participants in the global capital markets.

• Place the integrity of the investment profession and the interests of clients above their 
own personal interests.

• Use reasonable care and exercise independent professional judgment when conducting 
investment analysis, making investment recommendations, taking investment actions, 
and engaging in other professional activities.

• Practice and encourage others to practice in a professional and ethical manner that 
will reflect credit on themselves and the profession.

• Promote the integrity of, and uphold the rules governing, capital markets.
• Maintain and improve their professional competence and strive to maintain and 

improve the competence of other investment professionals.

Standards of Professional Conduct:

I. Professionalism
A. Knowledge of the Law
B. Independence and Objectivity
C. Misrepresentation
D. Misconduct

II. Integrity of Capital Markets
A. Material Nonpublic Information
B. Market Manipulation

III. Duties to Clients
A. Loyalty, Prudence and Care
B. Fair Dealing
C. Suitability
D. Performance Presentation
E. Preservation of Confidentiality

© ©2019 Wiley



ETHICAL AND PROFESSIONAL STANDARDS

IV. Duties to Employers
A. Loyalty
B. Additional Compensation Arrangements
C. Responsibilities of Supervisors

V. Investment Analysis, Recommendations and Actions
A. Diligence and Reasonable Basis
B. Communication with Clients and Prospective Clients
C. Record Retention

VI. Conflicts of Interest
A. Disclosure of Conflicts
B. Priority of Transactions
C. Referral Fees

VII. Responsibilities as a CFA Institute Member or CFA Candidate
A. Conduct as Participants in CFA Institute Programs
B. Reference to CFA Institute, the CFA Designation, and the CFA Program

The best way to prepare for Ethics is to thoroughly read the Standards themselves, along with 
related guidance and examples.
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ETHICAL AND PROFESSIONAL STANDARDS

TRADE ALLOCATION: FAIR DEALING AND DISCLOSURE
Cross-Reference to CFA Institute Assigned Reading #4

The CFA Institute Standards of Professional Conduct require members to not only disclose 
trade allocation procedures fully, to adopt such trade allocation procedures that treat clients 
in an equitable manner. This means that members should adhere to allocation procedures 
that ensure that investment opportunities are allocated to all clients in an appropriate and fair 
manner.

To ensure that adequate trade allocation practices are followed, the CFA Institute Standards of 
Practice Handbook suggests that members and their firms should:

• Obtain advance indications of client’s interest for new issues.
• Allocate new shares by client rather than by portfolio manager.
• Adopt a pro rata or similar objective method or formula for allocating trades.
• Treat clients fairly in terms of both trade execution order and price.
• Execute orders timely and efficiently.
• Keep accurate records of trades and client accounts.
• Periodically review all accounts to ensure that all clients are being treated fairly.
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ETHICAL AND PROFESSIONAL STANDARDS

CHANGING INVESTMENT OBJECTIVES
Cross-Reference to CFA Institute Assigned Reading #5 * •

When managing pooled investment funds, it is extremely important for portfolio managers to 
adhere to the investment strategy stated in the fund’s prospectus. This enables investors:

• To judge the appropriateness and suitability of the fund for themselves; and
• Protects them from style drift and exposure to investment strategies, asset classes, and 

risks other than those explicitly stated.

A material deviation from the fund’s stated objectives, if not approved by shareholders, is 
a violation of Standard III (C.2) -  Suitability, and Standard V (B.l) -  Communication with 
Clients and Prospective Clients

In order to abide by the CFA Institute Standards, portfolio managers should take the following 
steps:

• Determine the client’s financial situation, investment experience, and investment 
objectives. This information should be updated at least annually.

• Adequately disclose to clients the basic format and general principles of the 
investment processes by which securities are selected and portfolios are constructed.

• Conduct regular internal checks to ensure that portfolio characteristics meet the 
account’s investment mandate, or the stated investment strategy in the case of pooled 
funds.

• Notify clients and investors of any potential changes in the investment objectives 
or strategies of the managed portfolios, including the impact of the change on the 
portfolio, and secure documented authorization of the change in strategy from the 
client.
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QUANTITATIVE METHODS

FINTECH IN INVESTMENT MANAGEMENT
Cross-Reference to CFA Institute Assigned Reading #6

Fintech refers to the use of technology-based innovations that are changing the way financial 
services and products are being designed and delivered to clientele.

Big Data refers to the massive amounts of data produced by financial markets, businesses, 
governments, individuals and sensor networks.

• Structured data can be stored in database tables.
• Unstructured data cannot be stored in tables.
• Semi-structured data can have both characteristics. q m

Artificial Intelligence (AI) is designed to perform cognitive or decision-making tasks in a 
comparable or superior manner to human intelligence.

Machine learning (ML) consists of computer programs that use algorithms to learn how to 
complete tasks over time so that greater experience translates into better performance.

Analysts must ensure that they select appropriate input data and appropriate data analysis 
techniques. They must always be wary of overfitting data (which occurs when the program 
learns inputs and targeted outputs too precisely) and underfitting data (which occurs when 
a program is too simplistic, precluding the ML program from identifying relationships and 
patterns when training with a dataset). Finally, they must be wary of their programs becoming 
“black box” approaches, which can create results that are inexplicable or hard to understand.

Types of Machine Learning

Supervised learning involves labeling or identifying inputs and outputs to the algorithm so that 
it can be trained to identify relationships for labeled data and work with other data sets.

Unsupervised learning does not involve giving programs labeled data, but instead requires 
algorithms to describe the data and its structure on its own.

Deep learning (or deep learning nets) is a technique that uses neural networks to perform 
multistage, nonlinear processing to identify patterns and relationships in data through a 
supervised or unsupervised approach.

Data Science

Data science is an interdisciplinary field that uses advances in computer science (including 
machine learning), statistics, and other disciplines for the purpose of extracting information 
from Big Data (or data in general). Data processing methods include data capture, curation, 
storage, search, and transfer.
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QUANTITATIVE METHODS

QM

Data visualization refers to how the data will be formatted, displayed, and summarized in 
graphical form. Traditional structured data can be visualized using tables, charts, and trends, 
while non-traditional unstructured data require new techniques of data visualization. Some of 
these newer techniques that can be applied to textual data include tag clouds and mind maps.

Common programming languages used in data science include Python, R, Java, C/C + + , and 
Excel VBA. Common databases include SQL, SQLite, and NoSQL.

Fintech Applications in Investment Management

• Text analytics is the use of programs to retrieve and analyze information from 
unrelated sources to conduct predictive analysis and find indicators of future 
performance.

• Natural language processing (NLP) is the analysis and interpretation of language 
using artificial intelligence, including translation, speech recognition, and text mining.

• Robo-advisory services aim to provide cost-effective and easily accessible investment 
solutions through the Internet without the interaction of human financial advisers.

• Risk analysis applications include stress-testing financial institutions, identifying 
adverse near-term market trends, detecting declining corporate earnings, analyzing 
real-time trading patterns, portfolio scenario analysis and back-testing, and assessing 
alternative data quality.

• Algorithmic trading involves computerized buying and selling based on prespecified 
rules and guidelines for lowering costs, improving execution speed, and providing 
anonymity for investment managers.

• High-frequency trading (HFT) is a form of algorithmic trading that uses real-time, 
granular market data to execute trades in fractions of a second through ultra-high- 
speed networks when certain conditions are met.

Distributed Ledger Technology

Distributed ledger technology (DLT) is a new form of financial recordkeeping that allows 
entities to share database information through networks. A DLT network consists of a digital 
ledger and a consensus mechanism that involves networked computers (or nodes) validating 
transactions and agreeing on updates to create unchangeable records that are easily accessible 
to participants on a near-real-time basis. To provide security for networks and database 
integrity, DLTs use cryptography (or algorithms) to encrypt data so that it is unusable to any 
unauthorized parties.

Blockchains are digital ledgers where information is sequentially recorded in “blocks” that 
are “chained” together using cryptography. This means transactions are grouped together into 
blocks that are linked to previous blocks through a secure link (or “hash”).

• In permissioned networks, members might have restrictions on their activities and 
level of access to the ledger, such as adding transactions, viewing transactions, and 
seeing limited details of transactions.

• In a permissionless (or open) DLT network, all users can see every blockchain 
transaction and have the ability to perform all network functions.

Potential applications of DLT to investment management include cryptocurrencies, 
tokenization, post-trade clearing and settlement, and compliance.

© ©2019 Wiley



QUANTITATIVE METHODS

Challenges to the Adoption of DLT by the Investment Industry

• Lack of DLT network standardization.
• Not be financially competitive with existing solutions.
• Substantial storage and power requirements.
• Accidental trades can only be undone by submitting offsetting trades (due to 

immutability of transactions).
• Regulatory approaches typically differ by jurisdiction.
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QUANTITATIVE METHODS

CORRELATION AND REGRESSION
Cross-Reference to CFA Institute Assigned Reading #7

Scatter Plots

A scatter plot is a graph that illustrates the relationship between observations of two data 
series in two dimensions.

Correlation Analysis

The correlation coefficient measures the direction and extent of the linear relationship between 
q m two variables. It lies between -1 and +1.

• A positive correlation coefficient implies that the two variables generally move in the 
same direction.

• A negative correlation coefficient implies that the two variables generally move in 
opposite directions.

• A correlation coefficient of zero indicates that there is no linear relationship between 
the two variables. In this case, the value of one variable tells us nothing about the 
value of the other.

• If all the points on a scatter plot illustrating the relationship between two variables lie 
along an upward-sloping straight line, the correlation between the two variables would 
be +1 regardless of the slope of the line.

• If all the points on a scatter plot illustrating the relationship between two variables 
lie along a downward-sloping straight line, the correlation between the two variables 
would be -1 regardless of the slope of the line.

The correlation coefficient is easier to interpret than sample covariance because it is a simple 
number, while covariance is expressed in units squared.

Calculating and Interpreting the Correlation Coefficient

In order to calculate the correlation coefficient, we first need to calculate covariance. 
Covariance is a similar concept to variance. The difference lies in the fact that variance 
measures how a random variable varies with itself, while covariance measures how a random 
variable varies with another random variable.

Properties of Covariance

• Covariance is symmetric i.e., Cov(X, Y) = Cov(Y, X).
• The covariance of X with itself, Cov(X,X) equals the variance of X, Var(X).

Interpreting the Covariance

• Basically, covariance measures the nature of the relationship between two variables.
• When the covariance between two variables is negative, it means that they tend to 

move in opposite directions.
• When the covariance between two variables is positive, it means that they tend to 

move in the same direction.
• The covariance between two variables equals zero if they are not related.
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QUANTITATIVE METHODS

n
Sample covariance = Cov(X, Y) = ^ (X j  -  X)(Yj -  Y) / (n -1 )

i=1
n = sample size

Xj = ith observation of Variable X 
X  = mean observation of Variable X 
Yj = ith observation of Variable Y 
Y = mean observation of Variable Y

The numerical value of sample covariance is not very meaningful as it is presented in terms 
of units squared. Covariance is standardized by dividing it by the product of the standard 
deviations of the two variables. This standardized measure is known as the sample correlation 
coefficient (denoted by r) and is easy to interpret as it always lies between -1 and +1, and has 
no unit of measurement attached.

Sample correlation coefficient = r =
Cov(X,Y)

sx sY

n

Sample variance = sx = -  X ) 2/(n -1 )
i=i

Computed correlation coefficients are only valid if the means and variances of X and Y, as 
well as the covariance of X and Y, are finite and constant.

Limitations of Correlation Analysis

• It is important to remember that the correlation is a measure of linear association. Two 
variables can have a very strong non-linear relation and still have low correlation.

• Correlation may be an unreliable measure when there are outliers in the data. Analysts 
must evaluate whether outliers should be included in the data when calculating and 
interpreting correlation.

• Correlation does not imply causation.
• Correlations may be spurious, in that they may highlight relationships that are 

misleading. The term “spurious correlation” is used to refer to relationships where:
o Correlation reflects chance relationships in a data set.
o Correlation is induced by a calculation that mixes two variables with a third.
o Correlation arises from both the variables being directly related to a third 

variable.

©2019 Wiley ©



QUANTITATIVE METHODS

Uses of Correlation Analysis

• Investment analysis.
• Identifying appropriate benchmarks in the evaluation of portfolio manager 

performance.
• Identifying appropriate avenues for effective diversification of investment portfolios.
• Evaluating the appropriateness of using other measures (e.g., net income) as proxies 

for cash flow in financial statement analysis.
• Analysis of large data sets (or big data).

Testing the Significance of the Correlation Coefficient

q m To test whether the correlation between two variables is significantly different from zero:

H0: p = 0
Ha: p ± 0

_  ryfn — 2
Test-stat = t =

n = Number of observations 
r = Sample correlation 
n -  2 = Degrees of freedom

The value of sample correlation (r) required to reject the null hypothesis decreases as sample 
size (n) increases: •

• As n increases, the degrees of freedom also increase, which results in the absolute 
critical value (rcrit) for the test falling.

• The absolute value of the numerator (in calculating the test statistic) increases with 
higher values of n, which results in higher t-values.

Note:

• All other factors constant, a false null hypothesis (H0: p = 0) is more likely to be 
rejected as we increase the sample size.

• The smaller the size of the sample, the greater the value of sample correlation required 
to reject the null hypothesis of zero correlation.

• When the relation between two variables is very strong, a false null hypothesis (H0: p 
= 0) may be rejected with a relatively small sample size.

• With large sample sizes, even relatively small correlation coefficients can be 
significantly different from zero.
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QUANTITATIVE METHODS

Linear Regression with One Independent Variable

Linear regression is used to make predictions about a dependent variable (Y) using an 
independent variable (X), to test hypotheses regarding the relation between the two variables 
and to evaluate the strength of this relationship. The regression computes the line of best fit 
that minimizes the sum of the regression residuals (the sum of the squared vertical distances 
between actual observations of the random variable and predicted values of the variable based 
on the regression equation).

Regression equation = Yi = b0 + bxX i + ei , i = 1 ,..., n

b { and b0 are the regression coefficients 
bx = Slope coefficient 
b0 = Intercept
£ = The error term that represents the variation in the dependent variable that is 

not explained by the independent variable.

QM

Classic Normal Linear Regression Assumptions

1. The relationship between the dependent (Y) and the independent variable (X) is linear 
in the parameters, b{ and b0.

2. The independent variable, X, is not random.
3. The expected value of the error term is zero: E(e) = 0
4. The variance of the error term is constant for all observations (E(e,-2) = G£2, i= 1,..., n). 

This is known as the homoskedasticity assumption.
5. The error term is uncorrelated across observations.
6. The error term is normally distributed.

An unbiased forecast is one where the expected value of the forecast error equals zero.

The Standard Error of Estimate

The standard error of estimate (SEE) is used to measure how well a regression model captures 
the relationship between the two variables. It indicates how well the regression line “fits” 
the sample data and is used to determine how certain we can be about a particular prediction 
of the dependent variable (Y{) based on a regression equation. The SEE basically measures 
the standard deviation of the residual term (£,) in the regression. The smaller the standard 
deviation of the residual term (the smaller the standard error of estimate), the more accurate 
the predictions based on the model.

( n \ 1/2 ( n \ 1/2
I> , - b() -  )h x l ) 2 I(e , ) 2

SEE = /=1 i=1
n — 2 n — 2

l  J l  )
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QUANTITATIVE METHODS

QM

The Coefficient of Determination

The coefficient of determination (R2) tells us how well the independent variable explains 
the variation in the dependent variable. It measures the fraction of the total variation in the 
dependent variable that is explained by the independent variable.

Calculating the Coefficient of Determination

The coefficient of determination equals the correlation coefficient squared. This 
calculation only works in linear regression i.e., when there is only one independent 
variable.

Explained variation
Total variation 

Unexplained variation
Total variation

Total variation -  Unexplained variation
Total variation

Hypothesis Tests on Regression Parameters

Test statistic = t =
bx- t x

The critical t-value (fcrit or tc) is determined with n -  2 degrees of freedom.

In testing whether the regression coefficient equals a particular hypothesized value, the null 
hypothesis is rejected when the absolute value of the test statistic is greater than rcrit.

Confidence Intervals for Regression Parameters

b \ ±fc S i,:

• If the hypothesized value of the parameter (b{) lies within the interval (which is based
/V

on the observed value of the parameter, b{), we fail to reject the null hypothesis.
• If the hypothesized value of the parameter (b{) lies outside the interval (which is based

/V

on the observed value of the parameter, b{), we can reject the null hypothesis.
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Confidence Intervals versus Hypothesis Tests

• In a confidence interval, we aim to determine whether the hypothesized value of the 
population parameter lies within a computed interval (where the interval is based 
around, or centered on the estimated parameter value from sample data) with a 
particular degree of confidence (1 -  a). The confidence interval represents the “fail- 
to-reject-the-null region.”

• In a hypothesis test, we examine whether the estimate of the parameter lies in the 
rejection region or outside an interval (where the interval is based around, or centered 
on the hypothesized value of the population parameter), at a particular level of 
significance (a).

Important Notes q m

• Choosing a lower level of significance increases the absolute value of fcrit resulting in 
a wider confidence interval and a lower likelihood of rejecting the null hypothesis.

• Increasing the significance level increases the probability of a Type I error, but 
decreases the probability of a Type II error.

• The p-value is the lowest level of significance at which the null hypothesis can be 
rejected for a null hypothesis, that the true population parameter equals zero.

• The smaller the standard error of an estimated parameter, the stronger the results of 
the regression and the narrower the resulting confidence intervals.

Analysis of Variance in a Regression with One Independent Variable

Analysis of variance (ANOVA) is used to evaluate the usefulness of the independent variable 
in explaining the variation in the dependent variable.

The F-statistic is used to test whether the slope coefficient in the regression equals zero 
(H0: b{ = 0 versus Ha: b{ ^ 0). It equals the ratio of the average regression sum of squares to 
the average sum of the squared errors.

MSR RSS/k 
~ MSE “  SSEJ ( n - k - 1)

Degrees of freedom (numerator) = k = 1
Degrees of freedom (denominator) = n -  k -  1 = n - 2
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The F-test is a one-tailed test. The null hypothesis is rejected if the F-stat is greater than Fcrit. 
Rejection of the null hypothesis means that the independent variable significantly explains the 
variation in the dependent variable.

• If the independent variable does not explain much of the variation in the dependent 
variable, the F-stat will be relatively small.

• If the independent variable does a good job of explaining much of the variation in the 
dependent variable, the F-stat will be relatively high.

• For regression analysis with only one independent variable, the F-test duplicates the 
Mest. In such a regression, the F-stat (F) equals the T-stat (fbl) squared. •

ANOVA Table for Simple Linear Regression (k = 1)

Source of Variation Degrees of Freedom Sum of Squares Mean Sum of Squares
Regression (explained) 1 RSS

MSR = RSS = RSS = RSS
k 1

Error (unexplained) n — 2 SSE
MSB = SSE

n — 2

Total n — 1 SST

Components of Total Variation

Y
/V  /V  /V

• SST measures the total variation in the dependent variable.

n

SST = £ (y ; -  7 fTotal variation
1=1
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• RSS measures the variation in the dependent variable that is explained by the 
independent variable.

n

RSS = ^ jS \ ~ Y )2 —> Explained variation
1=1

• SSE measures the variation in the dependent variable that is not explained by the 
independent variable.

n

SSE = ~ Y;)2 —> Unexplained variation
i=1

Prediction Intervals

There are two sources of uncertainty when we use a regression model to make a prediction 
regarding the value of the dependent variable.

• The uncertainty inherent in the error term, 8.
• The uncertainty in the estimated parameters, b0 and b{.

Estimated variance of the prediction error = Sf = s 1 +  -  +
(X -  x f  
(n - 1 ) ^

• Once the variance of the prediction error has been computed, the (1 -  a)% prediction 
interval around the predicted value is estimated as:

Yx ± t csf

Limitations of Regression Analysis

• Regression relations can change over time.
• Public knowledge of regression relationships may negate their usefulness going 

forward.
• If the assumptions of regression analysis do not hold, the predictions based on the 

model will not be valid.
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MULTIPLE REGRESSION AND ISSUES IN REGRESSION ANALYSIS
Cross-Reference to CFA Institute Assigned Reading #8

Multiple Linear Regression

Multiple linear regression allows us to determine the effects of more than one independent 
variable on a particular dependent variable. The multiple regression equation is given as:

QM

Y; — bQ + bxX  u + b2X 2i + .. .  + bkX ki + £/, i — 1 ,2 ..., n

where:
Yi = the ith observation of the dependent variable Y 

Xjj= the ith observation of the independent variable Xj , j  = 1,2,..., k 
b0 = the intercept of the equation

&!,..., bk= the slope coefficients for each of the independent variables
8i = the error term 
n = the number of observations

• In multiple regression, a slope coefficient measures the impact on the dependent 
variable of a one unit change in the independent variable holding all other independent 
variables constant. This is why slope coefficients of multiple regressions are also 
known as partial slope coefficients.

• The intercept and the slope coefficients are all known as regression coefficients. 
Therefore, there are k slope coefficients in a regression model and k + 1 regression 
coefficients.

• The residual term, % equals the difference between the actual value of Y{Y^ and the
A

predicted value of Y(l^ ).

Confidence Intervals

bj ± 0 C x s ? )
j

estimated regression coefficient ± (critical r-value)(coefficient standard error)

• The critical t-value is a two-tailed value computed based on the significance level 
(1 -  confidence level) and n -  (k + 1) degrees of freedom.

• A /-test with a null hypothesis of “equal to zero” at a significance level of a  and a 
confidence interval with a (1 -  a) level of confidence will always give the same result.
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Predicting the Dependent Variable

• Obtain estimates for b0,bx,b2,... ,bk of regression parameters b0, b x, b2,. .., bk.
• Determine the assumed values for independent variables X x, X 2,..., X k .
• Compute the value of the dependent variable, Yx using the equation

Yi -  b0 + bxX u + b2X 2i + .. .  + bkX ki

All the independent variables in the regression equation (regardless of whether or not their 
estimated slope coefficients are significantly different from 0), must be used in predicting the 
value of the dependent variable.

Assumptions of the Multiple Linear Regression Model

• The relationship between the dependent variable and the independent variables is 
linear.

• The independent variables are not random and no linear relationship exists between 
two or more independent variables.

• The expected value of the error term is zero.
• The variance of the error term is the same for all observations.
• The error term is uncorrelated across observations.
• The error term is normally distributed.

Hypothesis Tests on Regression Coefficients

The test statistic for each regression coefficient is calculated as:

QM

Lstat
Estimated regression coefficient -  Hypothesized value of regression coefficient

Standard error of regression coefficient

/V

bj -  bj Estimated regression coefficient -  Hypothesized value 
sc Coefficient standard error of b:b J

Degrees of freedom = n -  (Jc + 1)

P-Values

• The p-value for each regression coefficient is the lowest level of significance at which 
we can reject the null hypothesis that the population value of the coefficient is zero, in 
a two-sided test.

• The lower the p-value, the weaker the case for the null hypothesis.
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Results from Regression with Two Independent Variables

Coefficient Standard Error t-Statistic

Intercept b0 SrK b0/sb.
First independent variable Xx bt Su

Second independent variable Xx b2 b2 h2/s-
u2

Residual standard error SEE

Multiple R-squared R2

Observations n

ANOVA

Source of 
Variation

Degrees of 
Freedom

Sum of 
Squares

Mean Sum 
of Squares F Significance

Regression
Residual

k
n — (k+ 1)

RSS
SSE

MSR = RSS Ik
MSE = SSE / n - ( k +  1)

MSR/MSE p-value

Total n — 1 SST

Testing Whether All Population Regression Coefficients Equal Zero

Analysis of variance (ANOVA) provides the required information to test whether all the 
slope coefficients in a regression simultaneously equal zero. The F-test is used to conduct the 
following hypothesis test:

H0: bx = b2 = ... = bk = 0

Ha: At least one slope coefficient does not equal zero 

Information required to perform the F-test

• Number of observations (n).
• Total number of regression coefficients (k + 1).
• Sum of squared errors on residuals (SSE or total unexplained variation).
• Regression sum of squares (RSS or total explained variation).

RSS

SSE

[ * - ( *  +1)]

Mean regression sum of squares _ MSR 
Mean squared error MSE
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• Degrees of freedom (numerator) = k
• Degrees of freedom (denominator) = n -  (k+ 1)

If the regression model does a good job in explaining the variation in the dependent variable, 
the F-stat will be relatively large.

Decision rule: Reject null hypothesis if F-stat > Fcrit. Note that we use a one-tailed F-test. 

Adjusted R2

The coefficient of determination can be increased by adding independent variables that explain 
even a slight amount of the variation in the dependent variable to the regression equation. 
Adjusted R2 does not automatically increase when another variable is added to the regression 
as it is adjusted for degrees of freedom.

Adjusted R°
f  n - 1  ̂
\ n - k - i )

(1 - R 1)

QM

• If k is greater than or equal to 1, R2 is greater than adjusted R2.
• If a new independent variable (k) is added, adjusted R2 can decrease if adding the 

variable only results in a small increase in R2.
• Adjusted R2 can be negative while R2 cannot.

Regression Equation

• Shows the relationship between the dependent variable and the independent variables.
• Can be used to predict the value of the dependent variable, given specific values for 

the independent variables.
• The significance of the individual regression coefficients is evaluated using t-tests or 

p-values.
• The t-stat for each regression coefficient is calculated by dividing the value of the 

coefficient by its standard error.

ANOVA Table

• Lists the regression sum of squares (RSS), sum of squared errors (SSE) and total sum 
of squares (SST) along with associated degrees of freedom.

• Also includes calculated values for mean regression sum of squares (MSR) and mean 
squared error (MSE).

• The F-stat can be calculated by dividing MSR by MSE. The F-test is used to test 
whether at least one of the slope coefficients on the independent variables in the 
regression is significantly different from 0.

• R2 (and adjusted R2) can be calculated from the data in the ANOVA table by dividing 
RSS by SST. R2 is used to determine the goodness of fit of the regression equation to 
the data.

• The standard error of estimate (SEE) can also be computed from the information in 
the ANOVA table. SEE = VMSE

©2019 Wiley ©



QUANTITATIVE METHODS

QM

Dummy Variables

Using Dummy Variables in a Regression

Dummy variables in regression models help analysts determine whether a particular qualitative
variable explains the variation in the model’s dependent variable to a significant extent.

• A dummy variable must be binary in nature i.e., it may take on a value of either 0 or 1.
• If the model aims to distinguish between n categories, it must employ n-1 dummy 

variables. The category that is omitted is used as a reference point for the other 
categories.

• The intercept term in the regression indicates the average value of the dependent 
variable for the omitted category.

• The slope coefficient of each dummy variable estimates the difference (compared to 
the omitted category) a particular dummy variable makes to the dependent variable.

• If we use n dummy variables (instead of n-l) we would be violating the regression 
assumption of no linear relationship between the independent variables.

Violations of Regression Assumptions

Heteroskedasticity

Heteroskedasticity occurs when the variance of the error term in the regression is not constant
across observations.

Effects of Heteroskedasticity

• Heteroskedasticity does not affect the consistency of estimators of regression 
parameters.

• However, it can lead to mistakes in inferences made from parameter estimates.
o The F-test for the overall significance of the regression becomes unreliable as 

the MSE becomes a biased estimator of the true population variance, 
o The t-tests for the significance of each regression coefficient become unreliable 

as the estimates of the standard errors of regression coefficients become biased.
■ Typically, in regressions with financial data, standard errors of 

regression coefficients are underestimated and t-stats are inflated due 
to heteroskedasticity. Therefore, ignoring heteroskedasticity results in 
significant relationships being found when none actually exist. (Null 
hypotheses are rejected too often).

■ Sometimes however, heteroskedasticity leads to standard errors that are 
too large, which makes t-stats too small.

Types of Heteroskedasticity

• Unconditional heteroskedasticity occurs when the heteroskedasticity of the variance in 
the error term is not related to the independent variables in the regression. Unconditional 
heteroskedasticity does not create major problems for regression analysis.

• Conditional heteroskedasticity occurs when the heteroskedasticity in the error 
variance is correlated with the independent variables in the regression. While 
conditional heteroskedasticity does create problems for statistical inference, it can be 
easily identified and corrected.
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Testing for Heteroskedasticity—The Breusch-Pagan (BP) Test

The BP test requires a regression of the squared residuals from the original estimated 
regression equation (in which the dependent variable is regressed on the independent 
variables) on the independent variables in the regression.

• If conditional heteroskedasticity does not exist, the independent variables will not 
explain much of the variation in the squared residuals from the original regression.

• If conditional heteroskedasticity is present, the independent variables will explain the 
variation in the squared residuals to a significant extent.

The test statistic for the BP test is a Chi-squared (%2) random variable, that is calculated as:
QM

X2 = nR2 with k degrees of freedom 

n = Number of observations
R2 = Coefficient of determination of the second regression (the regression 

when the squared residuals of the original regression are regressed on 
the independent variables). 

k = Number of independent variables

H0: The original regression’s squared error term is uncorrelated with the independent variables. 
Ha: The original regression’s squared error term is correlated with the independent variables.

Note: The BP test is a one-tailed Chi-squared test because conditional heteroskedasticity is 
only a problem if it is too large.

Correcting Heteroskedasticity

There are two ways of correction for conditional heteroskedasticity in linear regression 
models:

• Use robust standard errors (White-corrected standard errors or heteroskedasticity- 
consistent standard errors) to recalculate the t-statistics for the original regression 
coefficients based on corrected-for-heteroskedasticity standard errors.

• Use generalized least squares, where the original regression equation is modified to 
eliminate heteroskedasticity.

Serial Correlation

Serial correlation (autocorrelation) occurs when regression errors are correlated across 
observations. It typically arises in time series regressions. •

• Positive serial correlation occurs when a positive (negative) error for one observation 
increases the chances of a positive (negative) error for another.

• Negative serial correlation occurs when a positive (negative) error for one observation 
increases the chances of a negative (positive) error for another.
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Effects of Serial Correlation

Positive (negative) serial correlation:

• Does not affect the consistency of the estimated regression coefficients.
• Causes the F-stat (which is used to test the overall significance of the regression) 

to be inflated (deflated) because MSE will tend to underestimate (overestimate) the 
population error variance.

• Causes the standard errors for the regression coefficients to be underestimated 
(overestimated), which results in larger (smaller) t-values. Consequently, analysts may 
reject (fail to reject) null hypotheses incorrectly, make Type I errors (Type II errors) 
and attach (fail to attach) significance to relationships that are in fact not significant 
(significant).

Testing for Serial Correlation—The Durbin-Watson (DW) Test 

The DW test-statistic is approximated as:

DW ~ 2(1 -  r); where r is the sample correlation between squared residuals from one period 
and those from the previous period.

• The DW-stat can range from 0 (when serial correlation equals +1) to 4 (when serial 
correlation equals -1).

• If the regression has no serial correlation, the DW stat equals 2.
• If the regression residuals are positively serially correlated, the DW stat will be less 

than 2.
• If the regression residuals are negatively serially correlated, the DW stat will be 

greater than 2.
• For a given sample, the critical DW value (d* •) is not known with certainty. We only 

know that it lies between two values (d\ and du). The figure (on next page) depicts the 
lower and upper values for d* as they relate to the results of the DW test.

Value of Durbin-Watson Statistic

( H q :  N o  s e r i a l  c o r r e l a t i o n )

R e j e c t  H 0 ,  

c o n c l u d e  

P o s i t i v e  S e r i a l  

C o r r e l a t i o n I n c o n c l u s i v e

D o  n o t  R e j e c t

I n c o n c l u s i v e

R e j e c t  H 0 ,  

c o n c l u d e  

N e g a t i v e  S e r i a l  

C o r r e l a t i o n

0  d, d  4 - d  4 - d ,  4I u u l

Decision rules for Durbin-Watson tests:

When testing for positive serial correlation:

• Reject H0 of no positive serial correlation if the DW stat is lower than d\. Conclude 
that there is positive serial correlation.

• The test is inconclusive if the DW stat lies between d\ and dl(
• Fail to reject H0 of no positive serial correlation when DW stat is greater than d„.
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When testing for negative serial correlation:

• Reject H0 of no negative serial correlation if the DW stat is higher than 4 -  d\.
Conclude that there is negative serial correlation.

• The test is inconclusive if the DW stat lies between 4 -  du and 4 -  dv
• Fail to reject H0 of no negative serial correlation when DW stat is less than 4 -  du.

Correcting Serial Correlation

There are two ways to correct for serial correlation in the regression residuals:

• Adjust the coefficient standard errors to account for serial correlation using Hansen’s
method (which incidentally also corrects for heteroskedasticity). The regression q m
coefficients remain the same but the standard errors change. After correcting for 
positive serial correlation, the robust standard errors are larger than they were 
originally. Note that the DW stat still remains the same.

• Modify the regression equation to eliminate the serial correlation.

Multicollinearity

Multicollinearity occurs when two or more independent variables (or combinations of
independent variables) in a regression model are highly (but not perfectly) correlated with
each other.

Effects of Multicollinearity

• Multicollinearity does not affect the consistency of OLS estimates and regression 
coefficients, but makes them inaccurate and unreliable.

• It becomes difficult to isolate the impact of each independent variable on the 
dependent variable.

• The standard errors for the regression coefficients are inflated, which results in 
T-stats becoming too small and less powerful (in terms of their ability to reject null 
hypotheses).

Detecting Multicollinearity

• High pair-wise correlations between the independent variables do not necessarily 
indicate that multicollinearity exists.

• A high R2 and a significant F-stat (both of which indicate that the regression 
model overall does a good job of explaining the dependent variable) coupled with 
insignificant t-stats of slope coefficients (which indicate that the independent variables 
individually do not significantly explain the variation in the dependent variable) 
provide the classic case of multicollinearity.

o The low /-stats on the slope coefficients increase the chances of Type II errors: 
failure to reject the null hypothesis when it is false.

• Multicollinearity may be present even when we do not observe insignificant t-stats 
and a highly significant F-stat for the regression model.
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Correcting for Multicollinearity

Analysts may correct for multicollinearity by excluding one or more of the independent 
variables from the regression model. Stepwise regression is a technique that systematically 
removes variables from the regression until multicollinearity is eliminated.

Problems in Linear Regression and Their Solutions

Problem Effect Solution

Heteroskedasticity Incorrect standard errors Use robust standard errors 
(corrected for conditional 
heteroskedasticity)

Serial correlation Incorrect standard errors 
(additional problems if a lagged 
value of the dependent variable is 
used as an independent variable)

Use robust standard errors 
(corrected for serial correlation)

Multicollinearity High R2 and low t-statistics Remove one or more 
independent variables; often no 
solution based in theory

Model Specification

Principles of Model Specification

• The model should be backed by solid economic reasoning.
• The functional form for the variables in the regression should be in line with the 

nature of the variables.
• Each variable in the model should be relevant, making the model “parsimonious.”
• The model should be tested for violations of regression assumptions.
• The model should be found useful out of sample.

Model Specification Errors

1. Misspecified functional form
o One or more important variables may have been omitted from the regression. 

This error would result in estimates of the regression coefficients and their 
standard errors being biased and inconsistent.

o One or more of the variables may need to be transformed before estimating 
the regression. For example, if the relationship between the variables becomes 
linear when one of the variables is presented as a proportional change in the 
variable, the misspecification may be corrected by using the natural logarithm 
of the variable.

o The model may pool data from different sources that should not have been 
pooled.
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2. Time-series misspecification results from the kinds of independent variables included 
in the regression. It causes a violation of the regression assumption that the expected 
value of the error term equals zero. Time series misspecification can result from: 

o Including lagged dependent variables as independent variables to regressions 
with serially correlated errors. The lagged dependent variable (which serves 
as an independent variable in the regression) will be correlated with the error 
term, violating the assumption that independent variables are uncorrelated 
with the error term. Estimates of regression coefficients will be biased and 
inconsistent.

o Including an independent variable that is a function of a dependent variable 
in the regression. In such a case, the particular independent variable would be 
correlated with the error term.

o Independent variables are measured with error. Once again the independent q m
variable would be correlated with the error term, 

o Nonstationarity occurs when a variable’s properties (e.g., mean and variance) 
are not constant over time.

Qualitative Dependent Variables

When trying to predict a qualitative outcome, probit and logit models are generally used.

• The probit model is based on the normal distribution. It estimates the probability that 
a qualitative condition is fulfilled given the value of the independent variable.

• The logit model is similar except that it is based on the logistic distribution.
• Discriminant analysis yields a linear function (similar to a regression equation) that is 

used to create an overall score on the basis of which an observation can be classified 
qualitatively.
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Steps in Assessing a Multiple Regression Model

S t a r t
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MAJOR FOCUSES OF DATA ANALYTICS

• Measuring correlations: To understanding the contemporaneous relationship 
between variables.

• Making predictions: To determine whether one or more variables can help forecast 
the value of a particular variable of interest.

• Making causal inferences: To determine whether a change in an independent 
variable causes a change in the dependent variable.

• Classifying data: To sort observations into distinct categories. When the dependent 
variable is categorical (not continuous), the econometric model is referred to as a 
classifier.

• Sorting data into clusters: To sort observations into groups (clusters) such that
observations in the same cluster are more similar to each other than they are to q m
observations in other clusters.

• Reducing the dimension of data: To reduce the number of independent variables 
while preserving the information contained in the data.

Machine learning (ML) lies within the broader field of artificial intelligence (AI). Basically,
ML looks to program computers to improve performance in specified tasks with experience.

TYPES OF MACHINE LEARNING

Supervised learning is machine learning that makes use of labeled training data.

If the Y variable is continuous, then the task is one of regression. For example:

• Penalized regression. The greater the number of variables included, the larger the 
penalty. There is a tradeoff between the increase in explanatory power that a variable 
brings to the model versus the penalty for including it in the model.

If the Y variable is categorical or ordinal (then it is a classification problem). For example:

• Classification and Regression Trees (CART). Can be applied to predict either a 
categorical target variable (producing a classification tree) or a continuous outcome 
(producing a regression tree). The model also produces a complete decision tree, 
which is very useful for interpreting how any observation is classified.

• Random Forests. Collection of classification trees based on a random selection 
of features (instead of just one, as is the case for CARTs). Random forests tend to 
mitigate the risk of overfitting on the training data. Further, they also reduce the ratio 
of noise to signal because errors cancel out across the collection of classification trees.

• Neural networks. Can be applied to a variety of tasks characterized by nonlinearities 
and interactions among variables. DLNs have been shown to be useful in general for 
pattern recognition problems.

Unsupervised learning is machine learning that does not make use of labeled training data.

N e u r a l  n e t w o r k s  

a r e  c o m m o n l y  

u s e d  f o r  s u p e r v i s e d  

l e a r n i n g  b u t  a r e  

a l s o  i m p o r t a n t  

i n  r e i n f o r c e m e n t  

l e a r n i n g ,  w h i c h  c a n  

b e  u n s u p e r v i s e d .
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• Clustering Algorithms. Group observations solely on the basis of information found 
in the data. They uncover potentially interesting structures in data without leading 
the analysis with labeled data or any applicable theory. Further, it can be applied very 
quickly to very large datasets.

• Dimension Reduction. Reduces the set of features to a manageable size while 
retaining much of the variation (information) in the data as possible. Dimension 
reduction methods are applied not only to numerical data but also often to textual data 
and visual data (e.g., in face recognition), which may be in irregular formats. Principal 
component analysis (PCA) is a commonly used method of dimension reduction.

STEPS IN MODEL TRAINING

1. Specify the ML technique/algorithm.
2. Specify the associated hyperparameters (values chosen before training begins); these 

may include the number of training cycles.
o More cycles might result in overfitting the model on in-sample data, resulting 

in poor out-of-sample predictive performance.
3. Divide data into a training sample and a validation sample.

o A training sample involving correctly labeled targets, which will be used to 
train or fit the algorithm, and

o A validation sample, which is used to evaluate how well the model that is fit to 
the training sample works out of sample.

■ Note that training and validation are often accomplished in a repeated 
process of randomly splitting the dataset into training and validation 
samples. In such a process, a data point might be used for training 
purposes in one split and for validation purposes in another split.

■ This process, known as cross-validation, is intended to control for bias 
in training data.

■ Intuitively, the bigger the dataset, the less cross-validation is needed.
4. Evaluate learning with performance measure P, using the validation sample, and adjust 

(“tune”) the hyperparameters.
5. Repeat the training cycle the specified number of times or until the required 

performance level (e.g., level of accuracy) is obtained.
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TIME-SERIES ANALYSIS
Cross-Reference to CFA Institute Assigned Reading #9

TREND MODELS

A linear trend model is one in which the dependent variable changes by a constant amount in 
each period.

yt = b0 + b{t + £n t = l ,2 , . . . ,T

yt = the value of the time series at time t (value of the dependent variable) 
b0= the y-intercept term 
bj= the slope coefficient/ trend coefficient 

t -  time, the independent or explanatory variable 
Et = a random-error term

QM

• Ordinary least squares (OLS) regression is used to estimate the regression coefficients 
(b0 and b{) and the resulting regression equation is used to predict the value of the 
time series (yt) for any period (t).

• A linear trend model is very similar to a simple linear regression model. In a linear 
trend model, the independent variable is the time period.

• In a linear trend model, the value of the dependent variable changes by (the trend 
coefficient) in each successive time period (as t increases by 1 unit) irrespective of the 
level of the series in the previous period.

Log-linear trend models work well in modelling time series that have exponential growth.
Exponential growth is growth at a constant rate (eM -1) with continuous compounding.

lny, = b0 +bxt + £n t = 1,2,..., T

Linear Trend Models versus Log-Linear Trend Models

• A linear trend model predicts that yt will grow by a constant amount (b{) each 
period. For example, if b t equals 0.1%, yt will grow by 0.1% in each period.

• A log-linear trend model predicts that In y t will grow by a constant amount (Z?i) in 
each period. This means that yt itself will witness a constant growth rate of eM -  1 in 
each period. For example, if b{ equals 1% then the predicted growth rate of yt in each 
period equals e0 01 -  1 = 0.01005 or 1.005%.

Also, in a linear trend model the predicted value of yt is b0 + bxt, but in a log-linear trend 
model the predicted value of y, is eM) + V  because eln >Y = yt.

Testing for Correlated Errors in Trend Models

Linear and log-linear trend models must be tested to ensure that the regression error term is 
not correlated across time periods (observations). This is done by performing the Durban- 
Watson test, which determines whether the errors are serially correlated.
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AUTOREGRESSIVE (AR) TIME SERIES MODELS

An autoregressive (AR) model is a time series that is regressed on its own past values. Past 
values of the dependent variable itself are used to predict its current value.

First-order AR model:

x, = b0  + V/-! + e,

pth-order AR model:

QM
x , = b 0 + Vr-i + b 2%i- 2  + • • • + bpx,_p + e,

In order to draw valid statistical conclusions, an AR model must be:

• Covariance stationary, which means that:
o The expected value of the time series is constant and finite in all periods. The 

time series has defined mean-reverting level, 
o The variance of observations in the time series is constant and finite in all 

periods.
o The covariance of the time series with itself for a fixed number of periods in 

the past or future is constant and finite in all periods.
• Specified such that the error terms do not exhibit serial correlation.
• Specified such that the error terms are homoskedastic.

Detecting Serially Correlated Errors in an AR Model

The Durbin-Watson test cannot be used to test for serial correlation in an AR model. 
Therefore, we determine whether the residuals of the time series model are serially correlated 
by testing whether the autocorrelations of the error terms (error autocorrelations or residual 
autocorrelations) are significantly different from 0. •

• If any of the error autocorrelations are significantly different from 0, the errors are 
serially correlated and the model is not specified correctly.

• If all the error autocorrelations are not significantly different from 0, the errors are not 
serially correlated and the model is specified correctly.

Steps in performing the hypothesis test

• First estimate the autoregressive model starting with a first-order AR model
• Calculate the autocorrelation of the model’s residuals
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• Test whether the autocorrelations are significant

Estimated residual autocorrelation
o t-stat = ------------------------------------------------

Standard error of the autocorrelation

■ Standard error = 1/VT
■ T = Number of observations
■ T -  2 = Degrees of freedom

Mean Reversion

A time series shows mean reversion if it tends to fall when it lies above its mean and tends to 
rise when it lies below its mean.

Mean reverting level = xt

QM

All covariance stationary time series have a finite mean-reverting level. An AR(1) time series 
will have a finite mean-reverting level, as long as the absolute level of the lag coefficient (b{) 
is less than one.

The chain rule of forecasting is used to make multi-period forecasts. The next period’s value 
(which is predicted by the forecast equation) is used as an input to the equation to determine 
the value of two periods ahead. Multi-period forecasts are more uncertain than single period 
forecasts.

Comparing Forecast Model Performance

The smaller the variance of the forecast error from a model, the more accurate the model and 
the smaller the standard error of the time series regression.

• In-sample forecasts are made using observations from the data used to estimate the 
model. For time series analysis, in-sample forecasts use data from within the test 
period.

• Out-of-sample forecasts are made using data from outside the test period. These 
forecasts are used to evaluate how well the estimated model holds up outside the 
period used to develop the model.

The out-of-sample forecasting performance of forecasting models is evaluated by comparing 
their root mean squared error (RMSE), which is the square root of the average squared error.

• The smaller the RMSE, the more accurate the model as a forecasting tool.

Instability of Regression Coefficients

In determining which model to choose, the stability of the regression coefficients must also be 
considered. •

• Using longer time periods brings greater statistical reliability, but there is a greater chance 
that underlying fundamentals may have changed over the longer time period. Judgment 
and experience play an important role in determining how to model a time series.
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Random Walks

A random walk is a time series in which the value of the series in one period equals the value 
of the series in the previous period plus an unpredictable random error.

x t = x t_i + £t ,E (e,) = 0 ,E(e2) = a 2,E(etes) = 0 if t *  s

QM

• The error term has a constant variance and is uncorrelated with the error term in 
previous periods.

• The model is a special case of the AR(1) model with b0 = 0 and b{ = 1
• The expected value of the error term equals 0.
• The best forecast of x is xt_x in every period after t — 1

Regression methods cannot be used to estimate an AR(1) model on a time series that is a 
random walk as it is not covariance stationary because:

• A random walk has an undefined mean reverting level.
• The variance of a random walk has no upper bound.

Since standard regression analysis cannot be used on a time series that is a random walk, first 
differencing is applied to the time series to convert the data into a covariance stationary time 
series. This transformation subtracts the value of the time series in the prior period from its 
current value.

First Difference of Random Walk

yt = x t -  x t_i + , E (e,) = 0, E(e2) = o 2, E (e,ey) = 0 for t ^ s

The first-differenced variable (yt) is covariance stationary:

• It has a mean reverting level of 0.
• Its variance is constant and finite in every period.

Therefore, yt can be modeled using linear regression. However, since b0 and b{ both equal 
zero, the model is of no use in making forecasts.

Random Walk with a Drift

A random walk with a drift increases or decreases by a constant amount in each period. It has 
a b0 that does not equal zero (unlike a random walk).

x t = b0 + x t_x + e ,,E (e,) = 0

A random walk with a drift also has an undefined mean reversion level as equals 1. 
Consequently, the AR model cannot be used to analyze the time series so we must first 
differentiate it.

y , = x t -  x,_u y, 0
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Testing for Nonstationarity

If the slope coefficient of an AR(1) model equals 1, the time series is said to have a unit root.
In this case, the time series is a random walk and is not covariance stationary. There are two 
ways to determine whether a time series is covariance stationary:

Examine the Autocorrelations in the AR Model

A time series that is covariance stationary will typically have:

• Time series autocorrelations that are not significantly different from zero at all lags; or
• Time series autocorrelations that decline towards zero as the number of lags increases.

QM

The Dickey-Fuller Test

This test transfers the AR(1) model into the following form:

X, -  x,_! = b0 + (bx -  l)x,_! + e, 
or
x,-x,_x = b 0 + glxt_l + e  ,E(e,) = 0

Note:

• The dependent variable is the first difference of the time series.
• If there is a unit root in the AR(1) model (Zq = 1), gj will equal 0.
• The independent variable is the first lag of the time series.

H0: gi = 0 (the time series has a unit root and is nonstationary)
Ha: gi < 0 (the time series does not have a unit root and is stationary)

To conduct the test, the t-statistic is calculated in the conventional manner but modified critical 
values are used. These critical values are larger in absolute value than conventional critical 
values.

Moving Averages

n-period moving average

*t + *f-l + + xHn-1)

Plotting the moving average of a series allows us to zero in on long-term trends and to remove 
the effects of seasonal fluctuations (or noise) in the data.

A simple moving average gives an equal weight to all periods. It always lags large movements 
in the actual data. Consequently, moving averages are not very effective in predicting the 
future.
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MOVING AVERAGE TIME SERIES MODELS

MA(1) model:

xt = zt + 0er_1,E(er) = 0,E(e2) = a 2,E(er£v) = 0 fo r t * s

Note:

QM

• Different weights are placed on the two terms (1 one, and 0 on er_j) in the MA(1) 
model unlike the simple moving-average model.

MA(q) model:

If a MA(q) model fits the time series, the first q autocorrelations will be significantly different 
from 0, while all correlations beyond that will equal 0.

Determining whether a time series fits an autoregressive or moving-average model:

• For autoregressive time series, the autocorrelations typically start out large and then 
decline gradually.

• For MA(q) time series, the autocorrelations suddenly drop to zero after the first q 
autocorrelations.

Seasonality in Time Series Models

Seasonality in a time series may give the appearance that autoregressive time series models 
cannot be used to perform analysis on the data -  the seasonal autocorrelation of the error term 
would be significantly different from 0. This problem can be solved by introducing a seasonal 
lag in the model.

Typically, the value of the time series one year before the current period is introduced in the 
autoregressive model to try to capture the effect of seasonality in the time series. In the case 
of quarterly data, the fourth autocorrelation of the error term would be significantly different 
from zero. The modified model may then be presented as:

x, = bQ+ bxx,_j + 4 + e,

If, after introduction of the seasonal lag, none of the autocorrelations are significantly different 
from zero, the updated model may be used to make forecasts.
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Autoregressive Moving-Average Models (ARMA Models)

An ARMA model combines autoregressive lags of the dependent variable and moving-average 
errors in order to provide better forecasts than simple AR models.

ARMA (p, q):

lxt -  b0 + bxx t_x + .. .  + bpx t_p + + @i£r_i + ... + ®qZt-q

E(e,) = 0,E(£2) = a 2 ,E(£fe5) = 0 fo r t* 5

The model has p autoregressive terms and q moving-average terms.

Limitations of ARMA Models

• The parameters of the model can be very unstable.
• There are no set criteria for determining p and q.
• Even after a model is selected, it may not do a good job of forecasting.

Autoregressive Conditional Heteroskedasticity Models (ARCH Models)

Heteroskedasticity occurs when the variance of the error term varies with the independent 
variable. If heteroskedasticity is present, one or more of the lagged variables in the model may 
appear statistically significant when they are actually not.

For time series models, ARCH models are used to determine whether the variance of the error 
in one period depends on the variance of the error in previous periods. The squared residuals 
from a particular time series model (the model may be an AR, MA or ARMA model) are 
regressed on a constant and one lag of the squared residuals. The regression equation takes the 
following form:

— CLq + + Ut

If a 1 is statistically different from 0, the time series is ARCH(l) and the error in period t + 1 
can be predicted using the formula:

If ARCH errors are found to exist in the model, generalized least squares may be used to 
correct for heteroskedasticity and to correctly estimate the standard errors of the parameters in 
the time-series model.
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Regression with More than One Time Series

To determine whether we can use linear regression to model more than one time series we 
must determine whether either of, or both the series contain a unit root. If a series contains a 
unit root, it is not covariance stationary and any results of regression analysis would not be 
valid.

The Dickey-Fuller test is used to determine whether the independent variable and the 
dependent variable have a unit root.

• If neither of the time series has a unit root, linear regression can be used to test the 
relationships between the two time series.

q m • If either of them has a unit root, linear regression cannot be used as results may be
spurious.

• If both of them have unit roots, we must determine whether the time series are 
cointegrated.

o If they are not cointegrated, linear regression cannot be used,
o If they are cointegrated, the regression coefficients and standard errors will be

consistent and they can be used to conduct hypothesis tests.

Two time series are cointegrated, if a long-term economic relationship exists between them 
such that they do not diverge from each other significantly in the long run.

Testing for Cointegration

If the time series used to construct a regression model both have a unit root:

1. Estimate the regression: 2 3 4 5

2. Test whether the error term (£,) has a unit root using the Dickey-Fuller test but with 
Engle-Granger critical values.

3. H0: Error term has a unit root versus Hfi: Error term does not have a unit root.
4. If we fail to reject the null hypothesis, we conclude that the error term in the 

regression is not covariance stationary, the time series are not cointegrated and the 
regression relation is spurious.

5. If we reject the null hypothesis, we conclude that the error term does not have a unit 
root, it is covariance stationary and therefore the results of the linear regression can be 
used to test hypotheses about the variables.

Suggested steps in time-series forecasting

The following is a step-by-step guide to build a model to predict a time series.

1. Understand the investment problem you have and make an initial choice of model.
One alternative is a regression model that predicts the future behavior of a variable 
based on hypothesized casual relationships with other variables. Another is a time- 
series model that attempts to predict the future behavior of a variable based on the past 
behavior of the same variable.
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2. If you have decided to use a time-series model, compile the time series and plot it to 
see whether it looks covariance stationary. The plot might show important deviations 
from covariance stationarity, including the following:

o A linear trend; 
o An exponential trend; 
o Seasonality; or
o A significant shift in the time series during the sample period (for example, a 

change in mean or variance).
3. If you find no significant seasonality or shift in the time series, then perhaps either a 

linear trend or an exponential trend will be sufficient to model the time series. In that 
case, take the following steps:

o Determine whether a linear or exponential trend seems most reasonable
(usually by plotting the series); q m

o Estimate the trend; 
o Compute the residual;
o Use the Durbin-Watson statistic to determine whether the residuals have

significant serial correlation. If you find no significant serial correlation in the 
residuals, then the trend model is sufficient to capture the dynamics of the time 
series and you can use that model for forecasting.

4. If you find significant serial correlation in the residuals from the trend model, use a 
more complex model, such as an autoregressive model. First, however, reexamine 
whether the time series is covariance stationary. Following is a list of violations
of stationarity, along with potential methods to adjust the time series to make it 
covariance stationary:

o If the time series has a linear trend, first-difference the time series, 
o If the time series has an exponential trend, take the natural log of the time 

series and then first-difference it.
o If the time series shifts significantly during the sample period, estimate 

different time series models before and after the shift, 
o If the time series has significant seasonality, include seasonal lags (discussed in 

step 7).
5. After you have successfully transformed a raw time series into a covariance-

stationary time series, you can usually model the transformed series with a short auto 
regression*. To decide which autoregressive model to use, take the following steps:

o Estimate an AR (1) model.
o Test to see whether the residuals from this model have significant serial 

correlation.
o If you find no significant serial correlation in the residuals, you can use the AR 

(1) model to forecast.
6. If you find significant serial correlation in the residuals, use the AR (2) model and test 

for significant serial correlation of the residuals of the AR (2) model.
o If you find no significant serial correlation, use the AR (2) model, 
o If you find significant serial correlation of the residuals, keep increasing 

the order of the AR model until the residual serial correlation is no longer 
significant.
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QM

7. Your next move is to check for seasonality. You can use one of two approaches:
o Graph the data and check for regular seasonal patterns.
o Examine the data to see whether the seasonal autocorrelations of the residuals 

from an AR model are significant (for example, the fourth autocorrelation for 
quarterly data) and whether the autocorrelations before and after the seasonal 
autocorrelations are significant. To correct for seasonality, add seasonal lags to 
your AR model. For example, if you are using quarterly data, you might add 
the fourth lag of a time series as an additional variable in an AR (1) or an AR 
(2) model.

8. Next, test whether the residuals have autoregressive conditional heteroskedasticity. To 
test for ARCH (1), for example, do the following:

o Regress the squared residual from your time-series model on a lagged value of 
the squared residual.

o Test whether the coefficient on the squared lagged residual differs significantly 
from 0.

o If the coefficient on the squared lagged residual does not differ significantly 
from 0, the residuals do not display ARCH and you can rely on the standard 
errors from your time-series estimates.

o If the coefficient on the squared lagged residuals does differ significantly from 
0, use generalized least squares or other methods to correct for ARCH.

9. Finally, you may also want to perform tests of the model’s out-of-sample forecasting 
performance to see how the model’s out-of-sample performance compares to its in- 
sample performance.

Using these steps in sequence, you can be reasonably sure that your model is correctly 
specified.
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EXCERPT FROM “PROBABILITY APPROACHES: SCENARIO
ANALYSIS, DECISION TREES AND SIMULATIONS”

Cross-Reference to CFA Institute Assigned Reading #10

• Scenario analysis and decision trees are used to evaluate the impact of discrete risk.
• Simulations are used to evaluate the impact of continuous risk.

SIMULATIONS 

Steps in Simulation

1. Determine probabilistic variables QM
o Simulations place no constraint on the number of input variables that can be 

incorporated into the analysis.
o Input variables may or may not be predictable. Probability distributions are 

defined for each variable that is allowed to vary in the simulation.
2. Define probability distributions for these variables

o Generally speaking, there are three ways in which we can go about defining 
probability distributions:

■ Historical data:
■ Historical data can be used to develop probability distributions for 

variables that have a long history and reliable data over that history.
■ Note that in this approach, the implicit assumption is that the market 

has not undergone any structural shifts that might make historical data 
unreliable as an indicator of the future distribution of the variable.

o Cross sectional data:
■ This approach uses differences in a specific variable across existing 

investments that are similar to the investment being analyzed as 
observations of the variable.

o Statistical distribution and parameters:
■ This approach involves choosing a statistical distribution that best 

captures the variability in the input variable and estimating the 
parameters for that distribution.

■ While computer software offer a wide variety of distributions to choose 
from, picking the right distribution and specifying the parameters for 
the distribution remains difficult because:

■ Practically speaking, only a few inputs that are commonly required 
in the analysis conform to the assumptions made by statistical 
distributions.

■ Once the distribution has been selected, the parameters still need to be 
estimated.

3. Check for correlation across variables
o Correlations can be estimated by looking at historical data.
o If it is found that there is strong (positive or negative) correlation between

input variables, one can:
■ Retain the variable that has a more significant impact on value in the 

analysis, and discard the other.
■ Build the correlation explicitly into the simulation.
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QM

4. Run the simulation
o For each individual simulation/iteration, one outcome is drawn for each 

input variable (from its distribution) and the value of the output variable is 
computed.

o This process is repeated several times. Note that the marginal contribution of 
each individual simulation drops off as the number of simulations increases, 

o The number of individual simulations run depends on:
■ Number of probabilistic inputs.
■ Characteristics of probability distributions.
■ Range of outcomes.

Advantages of Using Simulations in Decision Making

• Offers insights to improve input estimation.
• Yields a distribution for expected value rather than a point estimate.

One should not conclude (1) that simulations yield better estimates of expected value than 
conventional risk-adjusted value models, or (2) that by providing estimates of expected value 
and the distribution in that value, simulations lead to better decisions.

Simulations with Constraints

• Book value constraints.
o Regulatory capital restrictions, 
o Negative book value for equity.

• Earnings and cash flow constraints.
• Market value constraints.

Issues in Using Simulations in Risk Assessment

• Garbage in, garbage out.
• Real data may not fit distributions.
• Non-stationary distributions.
• Changing correlation across inputs.

Risk-Adjusted Value and Simulations

Generally speaking, cash flows outcomes obtained from simulations are expected cash flows 
that are not risk adjusted. Therefore, they should be discounted at a risk-adjusted rate.

There is however, one exception. This exception occurs when we use the standard deviation 
of the output variable (obtained from the results of a simulation) as a measure of risk and use 
this measure to make decisions. If we were to use a risk-adjusted discount rate in this case, we 
would be double counting risk.
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COMPARING THE APPROACHES 

Selective versus Full Risk Analysis

• In scenario analysis, we generally consider what we believe to be the most likely 
scenarios, and ignore all other scenarios.

o Therefore, the sum of the probabilities of the scenarios considered can be less 
than one.

• With decision trees and simulations, we attempt to consider all possible outcomes.
o Therefore, the sum of the probabilities of outcomes in decision trees and 

simulations equals one.

When we employ decisions trees or simulations, we can compute expected values across all q m
outcomes, using the probabilities as weights.

Type of Risk

• Scenario analysis and decision trees are generally more suitable for discrete risks.
o Decision trees are more useful in modeling sequential risks, where risks are 

considered in phases.
o Scenario analysis is more useful when risks occur concurrently.

• Simulations are better suited for continuous risks.

Correlation across Risks

• If the various risks inherent in an investment are correlated, simulations are more 
appropriate because they allow for these correlations to be explicitly modeled into the 
analysis.

• In scenario analysis, these correlations can only be incorporated into the analysis to 
the extent that we can subjectively create scenarios that account for them.

• Correlated risks are difficult to model in decision trees.

Also note that the quality of information also affects the approach chosen:

Simulations work best when there is substantial historical and cross sectional data 
available so that probability distributions and parameters can be assessed.
Decision trees work best when risks can be assessed using past data or population 
characteristics so that estimates of probabilities of outcomes at each node can be 
made.
Scenario analysis works best for new and unpredictable risk, even though it offers a 
rather subjective way of dealing with risk.

Complement or Replacement for Risk-Adjusted Value

• Decision trees and simulations can be used as either complements to or substitutes 
for risk-adjusted value.

• Scenario analysis however, can only serve as a complement to risk-adjusted value as 
it does not look at the entire spectrum of possible outcomes.
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QM

When using these approaches as complements to risk-adjusted value, bear in mind that:

• All three approaches use expected, not risk-adjusted cash flows and therefore, a risk- 
adjusted discount rate should be used, not the risk-free rate.

• In assessing risk however, it should not be double counted. If expected cash flows 
from risky investments are discounted as a risk-adjusted rate, then we should not 
simply reject them if the variation in possible outcomes is high.

When using simulations and decision trees as substitutes for risk-adjusted valuation, bear in 
mind that:

• Cash flows should be discounted at a risk-free rate.
• The standard deviation of outcomes obtained from the analysis should be used as the 

measure of risk in the investment.
• Comparing two assets with the same expected value (obtained with risk-free rates 

used as discount rates) from a simulation, we should pick the one with the lower 
variability in simulated values.

• However, in making such a decision we are ignoring the fact that the two assets may 
contain different levels of non-systematic risk, which can be diversified away.
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ECONOMICS

CURRENCY EXCHANGE RATES: UNDERSTANDING
EQUILIBRIUM VALUE

Cross-Reference to CFA Institute Assigned Reading #11

Spot Exchange Rates

Spot exchange rates (S) are quotes for transactions that call for immediate delivery.

When working with bid-ask quotes, to determine whether the bid or the offer rate in the 
exchange rate quote should be used in a particular transaction:

• First identify the base currency of the exchange rate quote; and then
• Determine whether the client is buying or selling the base currency.

Given bid and ask prices for a particular currency, the bid and ask prices for the other currency 
in the exchange rate quote can be determined as follows:

• The b/a ask price is the reciprocal of the a/b bid price.
• The b/a bid price is the reciprocal of the a/b ask price.

Currency Cross Rates

A cross rate is an exchange rate between two currencies that is derived from each currency’s 
relationship with a third currency.

Cross Rate Calculations with Bid-Ask Spreads

Step 1: Bring the bid-ask quotes for the exchange rates into a format such that the common (or 
third) currency cancels out if we multiply the exchange rates.
Step 2: Multiply the exchange rates in a manner that maximizes the resulting bid-ask spread. 
The bid-ask spread is maximized when the bid is minimized and ask is maximized.

Foreign Exchange Spreads

The bid-ask spread that a dealer provides to clients is typically wider than the bid-ask spread 
observed in the interbank market.

Factors Affecting the Size of the Bid-Ask Spread

The size of the bid-ask spread in the interbank market: The more liquid the interbank market, 
the narrower the bid-ask spread. Liquidity depends on:

• The currency pair involved
• The time of day
• Market volatility

The size of the transaction: Generally speaking, the larger the transaction, the wider the spread 
that a dealer will quote to the client.

The relationship between the dealer and the client: Dealers may quote narrower bid-ask 
spreads to preferred clients based on prospective or ongoing business relationships.
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Arbitrage Constraints on Spot Exchange Rate Quotes

The bid-ask quotes provided by a dealer in the interbank market must adhere to two arbitrage 
constraints:

1. The bid quoted by a dealer in the interbank market cannot be higher than the current 
interbank offer, and the ask offered by a dealer cannot be lower than the current 
interbank bid.

2. The cross rate bid quoted by a dealer cannot be higher than the implied cross rate ask 
available in the interbank market, and the cross rate ask quoted by a dealer cannot be 
lower than the implied cross rate bid available in the interbank market.

Forward Exchange Rates

Forward exchange rates (F) are quotes for transactions that are contracted (agreed upon) 
today, but settled at a pre-specified date in the future (settlement occurs after a period longer 
than the two days for spot transactions). Forward exchange rates (just like spot exchange rates) 
are also quoted in terms of bid and ask prices.

Forward exchange rates are calculated in a manner that ensures that traders are not able to earn 
arbitrage profits (a condition known as covered interest rate parity).

FC/DC = sFC/DC
(1 + iFc)

+ *Dc)

Currencies Trading at a Forward Premium/Discount

• If the forward exchange rate is higher than the spot exchange rate, the base currency 
is trading at a forward premium. At the same time, the price currency would be 
trading at a forward discount.

• The forward discount/premium equals the difference between the forward exchange 
rate and the spot exchange rate.

F f C/DC ^  FC/DC

Fpe/BC ~  Spe/BC

-  ^  FC/DC 

=  SpC/BC

"(iF C -iDc)x Actual/360" 
1 + (iDC x Actual/360) J

(ipc -  iBc ) x Actual/360^
1 + (iBC x Actual/360)

In professional FX markets, forward exchange rates are quoted in terms of points (pips), 
which simply represent the difference between the forward rate and the spot rate (forward 
premium or discount). These points (pips) are scaled so that they can be related to the last digit 
in the spot quote (usually the fourth decimal place).
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Factors Affecting the Bid-Ask Spread in Forward Exchange Rate Quotes

In addition to the factors that affect spreads in the spot market, spreads in the forward market 
are influenced by the term of maturity of the contract. Generally speaking, spreads tend to 
widen with longer terms. This is due to:

• Lower liquidity of longer term contracts.
• Greater credit risk in longer term contracts.
• Greater interest rate risk in forward contracts. Forward rates are based on interest 

rate differentials. Longer maturities result in greater duration or higher sensitivity to 
changes in interest rates.

Steps Involved in Marking-to-Market a Position on a Currency Forward

• Create an equal offsetting forward position to the initial forward position.
o Make sure that the settlement dates and the notional amounts of both the 

contracts are the same.
• Determine the all-in forward rate for the offsetting forward contract.

o If the base currency in the exchange rate quote should be sold (purchased) in 
the offsetting contract, use the bid (ask) side of the quote.

• Calculate the profit/loss on the net position as of the settlement date.
o If the currency that the investor was long on in the initial forward contract has 

appreciated (depreciated), there will be a profit (loss), 
o If the currency that the investor was short on in the initial forward contract has

appreciated (depreciated), there will be a loss (profit). e c

• Calculate the present value (as of the date of initiation of the offsetting contract) of the 
profit/loss.

o Remember to use the appropriate LIBOR rate and to unannualize it (if 
necessary).

INTERNATIONAL PARITY RELATIONS 

Covered Interest Rate Parity

Covered interest rate parity describes a no-arbitrage condition where the covered or currency- 
hedged interest rate differential between two currencies equals zero. What this means is 
that there is a no-arbitrage relationship among risk-free interest rates and spot and forward 
exchange rates.

Covered interest rate parity: FPC/BC -  S p c /b c  x
1 + (ipc x Actual/360) 
1 + (iBC x Actual/360)

The forward premium (discount) on the base currency can be expressed as a percentage as:

Forward premium (discount) as a % = FPC/BC ~  Spc/B C

Spe/BC
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The forward premium (discount) on the base currency can be estimated as:

Forward premium (discount) as a % ~ FPC/BC -  SPC/BC ~ ipc -  b̂c

• If the risk-free rate on one currency is greater than the risk-free rate on another 
currency, the currency with the higher risk-free rate will trade at a forward discount 
relative to the other currency, such that the benefit of the higher interest rate will be 
offset by a decline in the value of the currency.

Generally speaking, covered interest rate differentials tend to be close to zero under normal 
market conditions, which indicates that covered interest parity tends to hold.

Uncovered Interest Rate Parity

Uncovered interest rate parity states that the expected return on an uncovered or unhedged 
foreign currency investment should equal the return on a comparable domestic currency 
investment.

n , : \  ( 1  +  1 F c ) X  S f C/DC
U  +  1DC; -  e

^ F C / D C

The above equality can be used to derive the formula for the expected future spot exchange 
rate:

c e  o  w  (1 + ^ F c )  

^ F C / D C  “  ^ F C / D C  X  •  x

(1 +  1d c )

The expected percentage change in the spot exchange rate can be calculated as:

Se -  S
Expected % change in spot exchange rate = %ASePC/BC = PC/BC-----PC/BC

S p c /b c

The expected percentage change in the spot exchange rate can be estimated as:

Expected % change in spot exchange rate ~ %ASePC/BC ~ iPc _ b̂c

Covered versus Uncovered Interest Rate Parity

• In covered interest rate parity, we consider the hedged (against all currency risk) 
return on the foreign risk-free rate.

o The investor locks in the forward exchange rate today so she is not exposed 
to currency risk.

o If covered interest rate parity holds, the forward premium/discount offsets 
the yield differential.

• In uncovered interest rate parity, we consider the unhedged (against currency risk) 
return on the foreign risk-free rate.

o The investor leaves his foreign exchange position uncovered (unhedged) and 
expects to convert foreign currency holdings back into her domestic currency 
at the expected future spot rate.

o If uncovered interest rate parity holds, the expected appreciation/ 
depreciation of the currency offsets the yield differential.
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Important:

• Note that under uncovered interest rate parity, the direction of the predicted change 
in spot rates is counterintuitive. All other factors constant, an increase in interest rates 
would be expected to lead to an appreciation of the currency, but uncovered interest 
rate parity implies that the opposite would be the case.

• Uncovered interest rate parity asserts that the expected return on the unhedged 
foreign investment is the same as the return on the domestic investment. However, 
the distribution of possible return outcomes is different. Due to the uncertainty 
associated with the future spot exchange rate, uncovered interest rate parity is often 
violated as investors (who are generally not risk-neutral) demand a risk premium 
for accepting the exchange rate risk inherent in leaving their positions unhedged 
(uncovered). As a result, future spot exchange rates typically do not equal the forward 
exchange rate. Forward rates (that are based purely on interest rate differentials to 
preclude covered interest arbitrage) are therefore, poor (or biased) predictors of future 
spot exchange rates.

Empirical evidence suggests that:

• Uncovered interest rate parity does not hold over the short and medium terms, but 
works better over the long-term. Over the short and medium terms, interest rate 
differentials do not explain changes in exchange rates, so forward rates (that are 
computed based on interest rate differentials) tend to be poor predictors of future 
exchange rates.

• Current spot exchange rates are also not good predictors of future spot exchange e c

rates because of the high volatility in exchange rate movements. This suggests that
exchange rates do not follow a random walk.

Forward Rate Parity

If both covered and uncovered interest rate parity hold, the forward premium/discount will 
equal the expected change in the spot exchange rate (they both will approximately equal 
the interest rate differential). As a result, the forward rate with also equal the expected spot 
exchange rate. This condition, where the forward rate equals the expected spot rate is known 
as forward rate parity.

F p c / b c  S PC/BC -  Spc/gj- SPC/BC F p c / b c
e

P C / B C

In this condition, the forward rate is an unbiased forecast of the future spot exchange rate. 

Purchasing Power Parity (PPP)

Purchasing power parity (PPP) is based on the law of one price, which states that identical 
goods should trade at exactly the same price across countries when valued in terms of a 
common currency.

According to the law of one price, a relative increase (decrease) in prices in one country 
will result in depreciation (appreciation) of its currency so exchange rate-adjusted prices are 
constant across countries.
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Absolute Purchasing Power Parity (Absolute PPP)

Absolute PPP states that the broad or general price level (GPL) in a country should equal the 
currency-adjusted general price level in the other country:

Absolute PPP: GPLFC = GPLDC x SFC/DC 
Absolute PPP: GPLpc = GPLBC x Spc/gc

Note that absolute PPP assumes that all goods are tradable and that prices indices (used to 
determine the GPL) in both countries include the same goods and services with identical weights.

Absolute PPP: SFC/DC = GPLFC /GPLDC 
Absolute PPP:Spc /bc  = GPLpc /GPLbc

Absolute PPP asserts that the equilibrium exchange rate between two countries is determined 
by the ratio of their respective national price levels. However, since (1) product-mixes and 
consumption baskets differ across countries and (2) there are transaction costs involved in 
international trade as well as trade restrictions, generally speaking, absolute PPP does not hold.

Relative Purchasing Power Parity (Relative PPP)

Instead of assuming that there are no transaction costs and other trade impediments (as is 
the case with absolute PPP), relative PPP merely assumes that these are constant over time. 
Relative PPP claims that changes in exchange rates are linked to relative changes in national 
price levels, even if the relation between exchange rate levels and price levels does not hold.

According to relative PPP, changes in the spot exchange rate can be approximated as:

Relative PPP. %ASFq P^ ~ 7iF̂  ^ dc 
Relative PPP: %ASP̂ yB£ ~ 7tP̂  ^ bc

Relative PPP suggests that the percentage change in spot exchange rate (%ASFC/DC) will be 
entirely determined by the difference between foreign and domestic inflation. In order to keep 
relative purchase power constant across countries, currencies of countries with higher (lower) 
rates of inflation should see their currencies depreciate (appreciate).

Ex Ante Version of PPP

The ex ante version of the PPP is based on relative PPP. While relative PPP asserts that actual 
changes in the exchange rate are driven by actual relative changes in inflation, ex ante PPP 
asserts that expected changes in spot exchange rates are entirely driven by expected differences 
in national inflation rates.

Ex ante PPP: %ASeFC/DC ~ 7teFC -  7teDC 

Ex ante PPP: %ASepc/BC ~ 7t°PC -  7teBC
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According to ex ante PPP, countries that are expected to see persistently high (low) inflation 
rates should expect to see their currencies depreciate (appreciate) over time.

The Fisher Effect

The Fisher effect asserts that the nominal interest rate (i) in a country equals the sum of the 
real interest rate in that country (r) and the expected inflation rate (ne).

Fisher Effect: i = r + 7 t e

Real Interest Rate Parity and the International Fisher Effect

• Real interest rate parity asserts that real interest rates will converge to the same level 
across different countries. It assumes that both (1) uncovered interest rate parity and 
(2) ex ante PPP hold.

• The international Fisher effect asserts that if the real yield spread equals zero in all 
markets, the foreign-domestic nominal yield spread will be determined by the foreign- 
domestic expected inflation rate differential.

International Fisher effect: (iFC -  iDC) = ( 7 t e F C  -  7 t e D C )

The Carry Trade e c

An FX carry trade involves taking long positions in high-yield currencies and short positions 
in low-yield currencies (also known as funding currencies).

Studies have shown that carry trades have earned positive excess returns in most (normal) 
market conditions. During periods of low turbulence, investors do not see much potential for 
sudden, substantial, adverse exchange rate movements and are relatively confident of earning 
excess returns through the strategy. However, in relatively turbulent times (during which 
asset price and/or FX volatility rise significantly) realized returns on long high-yield currency 
positions have declined dramatically, and funding costs have risen significantly as well.

Returns of carry trades have not followed the normal distribution; instead the returns 
distribution has been more peaked with fatter tails that are negatively skewed.

• The peaked distribution around the mean indicates that carry trades typically earn 
small gains (more frequently that would be expected were the returns normally 
distributed, which is good).

• The negative skew and fat tails indicate that carry trades have resulted in (1) larger 
losses and (2) more frequent than implied by a normal distribution. This relatively 
high probability of a large loss is referred to as crash risk.

The primary reason for crash risk is that the carry trade is essentially a leveraged trade.
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The Impact of Balance of Payments Flows

Balance of payments (BOP) accounts are an accounting record of all monetary transactions 
between a country and the rest of the world.

Current Account Imbalances and the Determination of Exchange Rates

Generally speaking, persistent current account deficits lead to depreciation of the domestic 
currency. The following mechanisms explain this relationship:

• The flow supply/demand channel
• The portfolio balance channel
• The debt sustainability channel

Capital Flows and the Determination of Exchange Rates

With greater financial integration of the world’s capital markets and increased capital mobility, 
capital flows are now the dominant force in influencing exchange rates, interest rates and asset 
price bubbles.

MONETARY AND FISCAL POLICIES 

THE MUNDELL-FLEMING MODEL

e c  The Mundell-Fleming model assumes that there is enough of an output gap in the economy to
allow changes in output without having a significant impact on price levels and inflation.

Expansionary Monetary Policy

With flexible exchange rates, expansionary monetary policy will lead to depreciation of the 
domestic currency as low interest rates cause a flight of capital to higher-yielding markets. 
Over time, the depreciation of the currency will also increase net exports and reinforce 
the aggregate demand impact (on investment and consumption spending) of expansionary 
monetary policy.

With fixed exchange rates, since there will be downward pressure on the currency due to the 
capital flight triggered by the low interest rates, the monetary authority will have to buy its 
own currency (using its foreign exchange reserves) in the FX market to keep the exchange rate 
at the desired (fixed) level. As a result, the monetary base will shrink and domestic credit will 
dry up, offsetting the desired expansionary affect of the monetary stance.

Expansionary Fiscal Policy

With flexible exchange rates, expansionary fiscal policy will lead to appreciation of the 
domestic currency as high interest rates stimulate capital inflows.

With fixed exchange rates, since there will be upward pressure on the currency due to the 
capital inflows triggered by the high interest rates, the monetary authority will have to sell its 
own currency in the FX market to maintain the exchange rate at the desired (fixed) level. The 
resulting expansion of domestic money supply will reinforce the aggregate demand impact of 
expansionary fiscal policy.
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Impact of Capital Mobility 

With high capital mobility:

• A restrictive (expansionary) monetary policy under floating exchange rates will result 
in appreciation (depreciation) of the domestic currency.

• A restrictive (expansionary) fiscal policy under floating exchange rates will result in 
depreciation (appreciation) of the domestic currency.

• If monetary and fiscal policies are both restrictive or both expansionary, the overall 
impact on the exchange rate will be unclear.

With low capital mobility, the impact of monetary and fiscal policy on the exchange rate 
comes more from trade flows rather than capital flows. Therefore, with low capital mobility:

• A restrictive (expansionary) monetary policy will lower (increase) aggregate demand, 
resulting in an increase (decrease) in net exports. This will cause the domestic 
currency to appreciate (depreciate).

• A restrictive (expansionary) fiscal policy will lower (increase) aggregate demand, 
resulting in an increase (decrease) in net exports. This will cause the domestic 
currency to appreciate (depreciate).

• If monetary and fiscal stances are not the same (i.e., one is restrictive while the other 
is expansionary) the overall impact on the exchange rate will be unclear.

MONETARY MODELS OF EXCHANGE RATE DETERMINATION

Monetary models of exchange rate determination assume that output is fixed and monetary 
policy’s primary impact on exchange rates is through the price level and inflation.

The Monetary Approach with Flexible Prices

This approach is based on the quantity theory of money. If purchasing power parity holds, then 
the increase (decrease) in domestic price levels relative to foreign price levels that results from 
a relative increase (decrease) in domestic money supply will lead to a proportional decline 
(increase) in the value of the domestic currency.

The major shortcoming of the monetary approach is that it assumes that PPP always holds.

The Dornbusch Overshooting Model

The Dornbusch overshooting model assumes that prices are relatively inflexible in the short 
run, but are completely flexible in the long run. As a result the model predicts that: •

• In the long run, since prices are completely flexible, an increase in domestic 
money supply will lead to a proportional increase in domestic prices and result in a 
depreciation of the domestic currency.

• In the short run, since prices are relatively inflexible, an increase in nominal money 
supply translates into an increase in real money supply. As real money supply 
increases, real interest rates fall, resulting in capital outflows and a substantial 
depreciation of the domestic currency in nominal and real terms. In fact, the domestic
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currency would overshoot its long run level, and actually fall to a level lower than 
predicted by PPP. Eventually, over the long run, as domestic prices and domestic 
interest rates rise, the nominal exchange rate will recover and approach the level 
predicted by the conventional monetary approach (in line with PPP) and the real 
exchange rate will converge towards its long run equilibrium level.

Fiscal Policy and the Determination of Exchange Rates

The portfolio balance approach focuses on the long-term exchange rate implications of 
sustained fiscal imbalances. It asserts that if a particular economy has persistent budget 
deficits, its persistent demand for financing would eventually lead to (1) investors demanding a 
higher risk premium to invest in its bonds and (2) domestic currency depreciation.

If the market believes that debt levels are unsustainable, the government may feel pressured 
into taking one of the following courses of action:

• Monetize the debt
• Reverse the fiscal stance

EXCHANGE RATE MANAGEMENT: INTERVENTION AND CONTROLS

Surges in capital flows can arise due to “pull” and “push” factors.

Pull factors represent a favorable set of developments in the domestic economy that attract 
capital from foreign countries. On the other hand, push factors represent a favorable set of 
factors in foreign economies that drive capital flows abroad.

Objectives of Central Bank Intervention and Capital Controls

Given the possible negative consequences that their economies would have to bear if there 
were an abrupt reversal of capital inflows, emerging market policy makers can resort to 
intervention in the FX market and/or capital controls to achieve the following objectives:

• Sell their currencies in the foreign exchange market to prevent them from appreciating 
too strongly in the wake of surges in capital inflows.

• Limit excessive capital inflows.
• Enable the monetary authority to pursue independent monetary policy without having 

to worry about the repercussions of changes in policy rates on capital flows (and the 
exchange rate).

In the past, capital controls were frowned upon as a policy tool for curbing undesired surges in 
capital inflows because it was believed that (1) such controls tended to generate distortions in 
global trade and finance, and eventually market participants would find ways to circumvent the 
controls, and (2) capital controls imposed by one country could deflect capital flows to other 
countries, which could complicate monetary and exchange rate policies in those economies. 
However, emerging market policy makers have learned from (painful) experiences that capital 
controls may be needed to prevent exchange rates from overshooting, asset bubbles from 
forming, and future financial conditions from deteriorating.
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Evidence on the Effectiveness of Central Bank Intervention

• In the case of developed countries, studies have shown that the effect of central 
bank intervention in the FX market on the level and path of their exchange rates is 
insignificant.

• In the case of emerging market currencies, studies have shown that the effect of 
central bank intervention in the FX market is relatively more significant but still mixed 
overall.

o Intervention has reduced the volatility of EM exchange rates,
o Intervention has had limited (but more than in the case of developed countries)

influence on the level and path taken by exchanges rates.

Potential Early Warning Signs of a Currency Crisis

1. Prior to a currency crisis, the capital markets have been liberalized to allow the free 
flow of capital.

2. There are large inflows of foreign capital (relative to GDP) in the period leading up to 
a crisis, with short-term funding denominated in a foreign currency being particularly 
problematic.

3. Currency crises are often preceded by (and often coincide with) banking crises.
4. Countries with fixed or partially fixed exchange rates are more susceptible to currency 

crises than countries with floating exchange rates.
5. Foreign exchange reserves tend to decline drastically in the lead-up to a crisis.
6. In the period leading up to a crisis, the currency has risen substantially relative to its

historical mean. e c

7. There is some deterioration in the terms of trade in the lead-up to a crisis.
8. Broad money growth in nominal and real terms rises sharply in the two-year period 

leading up to a crisis.
9. Inflation tends to be relatively high in the pre-crisis period relative to tranquil periods.
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ECONOMIC GROWTH AND THE INVESTMENT DECISION
Cross-Reference to CFA Institute Assigned Reading #12

Preconditions from Economic Growth

• Savings and investment
• Financial markets and intermediaries
• Political stability, rule of law, and property rights
• Education and health care systems
• Tax and regulatory systems
• Free trade and unrestricted capital flows

Why Potential GDP Matters to Investors?

One of the primary factors that influence equity market performance is the anticipated growth 
in aggregate corporate earnings. Growth in potential GDP matters to investors because it 
places a limit on how fast the economy (and therefore, aggregate corporate earnings) can 
grow.

Over the short term, growth in stock market prices is a function of (1) the percentage change 
in GDP, (2) the percentage change in the share of earnings in GDP, and (3) the percentage 
change in the market price-earnings multiple. However, over the long-term, stock market 
performance is primarily driven by the growth rate of GDP.

Aside from its impact on equity values, growth in potential GDP is also relevant for fixed 
income investors through its influence on nominal and real interest rates.

The Cobb-Douglas Production Function

The Cobb-Douglas production function exhibits the following two important properties:

• Constant returns to scale: This means that if quantities of all inputs are increased by 
the same percentage, then output would also increase by that same percentage.

• Diminishing marginal productivity of factor inputs: This implies that if we keep on 
increasing quantities of one of these inputs while holding quantities of the other input 
constant, the additional output produced will keep declining.

Capital Deepening versus Technological Progress

Growth in output per worker can come from two sources:

Capital deepening: Capital deepening refers to an increase in the capital-labor ratio and is 
reflected in a movement along the same per-capita production function. The increase in output 
per worker from increasing the capital-labor ratio becomes relatively insignificant once the 
capital-labor ratio reaches a relatively high level. This is because the marginal product of 
capital declines as more capital is added to fixed quantities of labor.

® ©2019 Wiley



ECONOMICS

Technological progress: While capital deepening results in a movement along the same per- 
capita production function, improvements in TFP cause the entire production function to shift 
upwards. Improvements in technology enable the economy to produce a higher output per 
worker for a given level of capital per worker. Technological progress can therefore result in 
a permanent increase in output per worker despite the diminishing marginal productivity of 
capital.

Developed markets typically have high capital-labor ratios, while developing countries 
typically have low capital-labor ratios. Therefore:

• Developed countries have relatively little to gain from capital deepening and must rely 
on technological progress for growth in potential GDP.

• Developing countries on the other hand, have the potential to grow from both capital 
deepening and technological progress.

Growth Accounting

Solow’s growth accounting equation is used to analyze the performance of economies. It is 
basically the production function written in the form of growth rates:

AY A" = AA/A + ccAK/K + (1 -  a)AL/L

Uses of the Growth Accounting Equation
EC

• Estimating the contribution of technological progress to economic growth.
• Empirically measure the sources of growth in an economy.
• Measure potential GDP.

Note that potential GDP may also be measured using the labor productivity growth 
accounting equation, which models potential GDP as a function of (1) labor input quantities 
and (2) labor productivity.

Growth rate in potential GDP = Long-term growth rate of labor force
+ Long-term growth rate in labor productivity

Natural Resources

• Renewable resources are those that are replenished, such as forests.
• Non-renewable resources are those that are limited in supply and are depleted once 

they are consumed, such as oil and coal.

Ownership and production of natural resources are not necessary for an economy to grow; it is 
more important for a country to be able to access natural resources (e.g., via trade).

Note that the presence of natural resources may sometimes even restrain economic growth, 
resulting in a “resource curse.”
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Labor Supply

The potential quantity of labor input in the economy is measured in terms of the total number 
of hours available for work, which can be estimated as:

Total number of hours available for work = Labor force x Average hours worked per worker

The labor force is defined as the working age population (16-64 years old) that is either (1) 
employed or (2) available for work, but not working (unemployed).

Factors Affecting Labor Supply

• Population growth
• Labor force participation
• Net migration
• Average hours worked

Labor Quality: Human Capital

Human capital refers to the accumulated knowledge and skills that workers acquire from 
education, training, and life experience. Better-educated and more skilled workers are 
generally more productive and more adaptable to changes in technology and to other shifts in 
market demand and supply.

Capital: ICT and Non-ICT

Capital spending can be separated into two categories:

• ICT investment is a measure of the impact of the information technology (IT) sector 
on economic growth. Growth in the IT sector has led to network externalities (i.e., 
it has enabled people to interconnect and work more productively), which has led to 
increasing TFP and economic growth.

• Non-ICT investment results in capital deepening, and therefore has more of a 
temporary impact on economic growth.

Generally speaking, there is a high positive correlation between investment in physical capital 
and GDP growth. •

• In the short run, this can be explained by capital deepening.
• Over the long run, this can be explained by a relatively higher portion of capital 

spending being allocated to ICT investment (which results in improving TFP).
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Technology

Improvements in technology result in an upward shift in the production function, and allow 
economies to overcome limits on growth imposed by diminishing marginal returns to capital.
Technological change may be brought about through investment in human capital, and/or new 
machinery, equipment, and software (especially ICT goods).

• Developed countries tend to spend a higher percentage of GDP on R&D as they 
primarily rely on innovation and the development of new products and production 
methods for growth.

• Developing countries tend to spend less on R&D as they (1) can acquire new 
technology through imitation, and (2) can foster economic growth in the short run 
through capital deepening.

Public Infrastructure

Investment in public infrastructure such as roads, bridges, municipal water, and dams 
improves the productivity of private investment.

THEORIES OF GROWTH 

Classical Model (Malthusian Model)

This model asserts that growth in real GDP per capita is temporary. GDP per capita only
grows until it rises above the subsistence level. Once it rises above the subsistence level, real e c

GDP per capita falls due to a population explosion.

This theory predicts that standards of living remain constant over time even with technological 
progress as there is no growth in per capita output. In the long run, new technologies result in 
a larger population, but not a richer population.

Neoclassical Model (Solow’s Model)

This model is based on the Cobb-Douglas production function. Both labor and capital are 
variable factors of production and both suffer from diminishing marginal productivity. The 
neoclassical model seeks to find the economy’s equilibrium position, which it asserts occurs 
when the economy grows at the steady state rate of growth. In this state:

• The output-capital (Y/K) ratio is constant. This ratio is denoted by \\f and calculated as:

Y
K

f U / \ 
r q + 8 + n

vsy l ( l - a ) ;
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• Capital per worker (k = K/L), and output per worker (y = Y/L) grow at the same rate, 
which is given by:

o Growth rate in k and y: 0/(1-a)
• Growth is total output (Y) equals the sum of (1) the growth rate in output per worker, 

0/(1-a), and (2) growth in labor supply, n.
o Growth rate in output (Y) = 0/(1-a) + n
o n = AL/L = Growth in labor supply

• The marginal product of capital is also constant, and equals the real interest rate:
o MPk = aY/K = r

Important takeaways:

• Even though the capital-labor ratio (k = K/L) is increasing [at the rate 0/(1-a)] in 
the steady state, which indicates that capital deepening is occurring in the economy, 
the marginal product of capital remains constant (at MPK = aY/K = r). This can be 
explained by growth in TFP offsetting the impact of diminishing marginal returns to 
capital.

• Further, capital deepening has no effect on the growth rate of the economy in the 
steady state. The economy continues to grow at a constant rate of 0/(1-a) + n.

Impact of Changes in Different Variables on the Steady State

Saving rate (s): An increase in the saving rate increases the levels of k and y in the new steady 
state, but it has no impact on the growth rates of k and y. They continue to grow at their steady 

e c  state rates of growth 0/(1 -  a) while total output (Y) continues to grow at 0/(1-a)+n.

Labor force growth (n): An increase in labor force growth results in a lower capital-labor 
ratio and a lower output per worker at the new steady state. There is no impact on the growth 
rates of k and y. They continue to grow at their steady state rates of growth 0/(1 -  a), while 
total output (Y) continues to grow at 0/(1-a)+n.

Depreciation rate (d): An increase in depreciation has the same impact as an increase in 
labor force growth. The new steady state equilibrium has a lower capital-labor ratio and lower 
output per worker. There is no impact on the growth rates of k and y. They continue to grow 
at their steady state rates of growth 0/(1 -  a), while total output (Y) continues to grow at 0/ 
(l-a)+n.

Growth in TFP (q): An increase in the growth rate of TFP results in a decline in the capital- 
labor ratio and output per worker. However, output per worker and capital per worker will 
grow faster going forward.

To summarize:

• Changes in (1) the savings rate, (2) labor force growth rate and/or (3) depreciation 
rate impact the level of output per worker but do not have a long-term impact on the 
growth rate of output per worker.

• Only a change in TFP has a permanent impact on the growth rate of output per 
worker.
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ENDOGENOUS GROWTH THEORY

Endogenous growth theory focuses on explaining technological progress (which has proven 
to be the primary determinant of economic growth in the long run) as opposed to neoclassical 
growth theory (which treats technological progress as an exogenous variable).

Endogenous theory broadens the definition of capital to include human and knowledge capital 
and R&D. Investment in physical capital increases output, while investment in R&D results in 
ideas. The theory asserts that not only do these ideas have a positive impact on the company 
that comes up with them, but that they have positive externalities and spillover effects as they 
can be copied by competitors as well. Overall, R&D results in increasing returns to scale 
across the entire economy as companies benefit from the private spending of their competitors. 
Therefore, the economy does not reach a steady growth rate (as predicted by the neoclassical 
model). Instead, saving and investment can generate self-sustaining growth at a permanently 
higher rate as the positive externalities associated with R&D prevent diminishing marginal 
returns to capital from setting in. The production function in the endogenous growth model is 
an upward-sloping straight line given by:

ye = f(ke) = cke

Output per worker (ye) is proportional to the stock of capital per worker (kg), while c is the 
constant marginal product of capital.

Takeaways from Endogenous Growth Theory

• Since there are no diminishing marginal returns to capital from the perspective of the 
economy as a whole, an increase in the savings rate would permanently increase the 
rate of economic growth.

• Since R&D entails positive externalities, there may be a market failure in the sense 
that there would be underproduction of R&D from the societal perspective. Therefore, 
there may be a strong case for government intervention to increase investment in 
capital in the economy.

• Due to the constant (or sometimes even increasing) returns associated with investment 
in knowledge capital and R&D, developed countries can continue to grow faster than 
developing countries. As a result, there is no reason for incomes to converge over time 
(as predicted by the neoclassical model).

The Convergence Debate

Convergence means that countries with low per capita incomes should grow at a faster 
rate than countries with high per capita incomes, such that over time, per capital income 
differences will be eliminated. •

• Absolute convergence means that regardless of their particular characteristics, 
output per capita in developing countries will eventually reach the level of developed 
countries.

• Conditional convergence means that convergence in output per capita is dependent (or 
conditional) upon countries having the same savings rates, population growth rates 
and production functions.
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Studies have shown that some of the poorer countries are in fact diverging rather than 
converging towards the income levels of developed countries. This phenomenon is explained 
by club convergence. Countries with similar structural characteristics (e.g., production 
technologies, preferences, government policies, etc.) form a club. Within the club, countries 
with the lowest per capita incomes grow at the fastest rates, while countries outside the club 
fall further behind. Note that membership of the club is based on the economy exhibiting 
certain desirable structural characteristics; not on income levels. Poor countries can join 
the club by making appropriate institutional changes; otherwise they risk falling into a non-
convergence trap.

Convergence between developing and developed countries can occur from two sources:

• Capital deepening: Developing countries tend to operate at relatively low capital- 
labor ratios so the marginal productivity of capital in those countries is still relatively 
high. On the other hand, developed countries tend to operate at high capital-labor 
ratios, where marginal productivity of capital is relatively low. Therefore, developing 
countries can catch up to their developed peers simply through capital accumulation.

• By importing technologies from developed countries, developing countries can 
achieve faster economic growth and converge to the income levels of advanced 
economies.

Growth in an Open Economy

Opening up the economy to trade and financial flows has the following advantages:

• Investment is not constrained by domestic savings as the country can finance 
investments with foreign savings.

• Productivity improves as the country can focus on industries in which it has a 
comparative advantage.

• Domestic producers can exploit economies of scale as they attain access to larger 
overseas markets.

• TFP improves as countries are able to import latest technologies.
• Faced with competition from foreign producers, domestic companies strive to produce 

better products and improve productivity.

Convergence (as predicted by the neoclassical model) should occur more quickly if there is 
free trade and no restrictions on capital flows.
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ECONOMICS OF REGULATION
Cross-Reference to CFA Institute Assigned Reading #13

Classifications of Regulations

• Statutes: Laws enacted by legislative bodies.
• Administrative regulations: Rules issued by government agencies and other regulators.
• Judicial law: Interpretations of courts.

Classifications of Regulators

Regulations can come from government agencies or independent regulators. Independent 
regulators get their regulatory authority through recognition from a government body or 
agency. Note that independent regulators do not receive government funding so they are 
politically independent.

Independent regulators include self-regulatory organizations (SROs). These are private 
entities that represent their members and regulate them as well. While they may be immune 
from political pressure, SROs are subject to pressure from their members which can give 
rise to conflicts of interest. Not all SROs are independent regulators however. Those that are 
granted authority by government bodies obviously serve as independent regulators, but there 
are others that get their regulating authority from their members. These members agree to 
comply with the SROs rules and standards and to enforce them. Note that this authority does
not have the force of law. e c

Reasons for Reliance on Self-Regulation

• Increases overall level of regulatory resources.
• Uses knowledge and expertise of industry professionals.
• Enables the regulator to focus on other priorities while relying on the SRO for front 

line supervision of members and markets.

Reasons for Decreased Reliance on Self-Regulation

• Privatization of securities exchanges.
• Intense competition.
• Uncertainty regarding effectiveness of self-regulation.
• Internationalization.
• Strengthening of government regulators.
• Trend toward consolidation of financial regulators.
• “Cooperative regulation.”
• Pressure to increase efficiency and lower costs.

Economic Rationale for Regulatory Intervention

Regulatory intervention becomes essential due to the presence of informational frictions and 
externalities.
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Informational frictions result in the following issues:

• Adverse selection, where some market participants have access to information that is 
unavailable to others.

• Moral hazard, where one party will have a tendency to take risks because the costs 
that could incur will not be felt by the party taking the risk.

Externalities in the context of regulation refer to the provision of public goods. Public goods 
give rise to the free-rider problem, as consumption of a public good by a person does not 
preclude another person from consuming it.

Regulatory Interdependencies

The regulatory capture theory argues that regulation can often actually advance the interests 
of the regulated.

Regulatory differences across jurisdictions can result in shift in location and the behavior of 
entities due to regulatory competition and regulatory arbitrage.

• Regulatory competition refers to competition between regulators to provide a 
regulatory environment designed to attract certain entities.

• Regulatory arbitrage refers to practices whereby firms capitalize on loopholes in 
regulatory systems in order to circumvent unfavorable regulation. It includes cases 
where companies shop around for locations that allow certain behavior rather than

e c  changing their own behavior.

Regulatory Tools

Price mechanisms (taxes and subsidies): Taxes are imposed to discourage certain behaviors 
(e.g., taxes on cigarettes to deter smoking), while subsidies are imposed to encourage certain 
behavior (e.g., subsidies for farmers on certain crops to increase domestic production).

Regulatory mandates and restrictions on behaviors: Governments can mandate certain 
activities (e.g., minimum capital requirements for banks) or restrict certain activities (e.g., 
insider trading).

Provision of public goods and financing for private projects: Governments can provide 
public goods (e.g., national defense, transportation infrastructure) or provide loans to 
individuals and businesses for specific activities that the government wants to promote.

Regulation of Commerce

• Government regulation plays an important role in various aspects of business such as 
protecting workers’ and employers’ rights and responsibilities, and consumer health 
and safety.

• Governments set the legal standards for the recognition and protection of different 
types of intellectual property.

• Other examples of government regulations covering commerce include company laws, 
tax laws, bankruptcy laws and banking laws.

• Governments take the steps they deem necessary to support and protect domestic 
business interests against unfair competition (e.g., by imposing anti-dumping duties).
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Regulation of Financial Markets

Regulation of Securities Markets

Securities regulation is generally aimed at protecting investors, creating confidence in markets, 
and enhancing capital formation. Various aspects of securities regulation include:

• Securities registration requirements to develop investor confidence.
• Regulations geared towards mitigating the principal-agent problem.
• Protecting the interests of retail investors.

Regulation of Financial Institutions

Regulation of financial institutions focuses on protecting consumers and investors, ensuring 
the safety and soundness of financial institutions, promoting the smooth operation of the 
payments system, and maintaining availability to credit. Financial regulation also aims to 
tackle concerns relating to the overall economy such as price stability, unemployment, and 
economic growth.

Prudential supervision refers to regulation and monitoring of the safety and soundness of 
financial institutions for promoting financial stability, reducing system-wide risks, and 
protecting customers of financial institutions. This aspect of financial regulation is critical 
because a failure of a financial institution can have far-reaching consequences on the overall 
economy.

EC

The financial crisis of 2008 highlighted two negative externalities that have recently been 
tackled by financial regulation. These are:

• Systematic risk: The risk of failure of the financial system.
• Financial contagion: A situation in which financial shocks spread from their place of 

origin to other countries i.e., when faltering economies affect healthier ones.

Increased globalization has led to increased concerns about contagion and regulatory 
competition.

Antitrust Risk

• In evaluating mergers and acquisitions regulators evaluate whether the merger will 
lead to monopolization of the market.

• Competition and anti-trust laws also prohibit other types of anticompetitive behavior.
Examples of such behavior include exclusive dealings and refusals to deal, price 
discrimination, and predatory pricing.

• Large companies that operate in multiple markets need to simultaneously satisfy 
regulators from several countries when faced with antitrust issues.
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Costs of Regulation

• Regulatory burden refers to the costs of regulation for the regulated entity. It can be 
viewed as the private costs of regulation or government burden.

• Net regulatory burden results from subtracting private benefits of regulation from 
private costs.

When conducting cost-benefit analysis, analysts should consider direct and indirect costs 
of regulation. Further, there may be “unintended” costs associated with regulations. Sunset 
provisions require regulators to conduct a new cost-benefit analysis before the regulation is 
renewed.
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FINANCIAL REPORTING AND ANALYSIS

INTERCORPORATE INVESTMENTS
Cross-Reference to CFA Institute Assigned Reading #14

Table 1: Summary of Accounting Treatment for Investments

In Financial Assets In Associates
Business
Combinations In Joint Ventures

Influence Not significant Significant Controlling Shared Control

Typical Usually < 20% Usually 20%-50% Usually > 50% Varies
percentage
interest

Current Classified as Equity method Consolidation IFRS: Equity method
Financial • Held-to-maturity or proportionate
Reporting • Available-for-sale consolidation.
Treatment • Fair value through
(prior to profit or loss (held
IFRS 9 for trading or
taking effect) designated as fair

value).
• Loans and

receivables.

New Classified as Equity method Consolidation IFRS: Equity method
Financial • Fair value through
Reporting profit or loss
Treatment • Fair value
(post IFRS 9 through other
taking effect) comprehensive

income.
• Amortized cost

INVESTMENTS IN FINANCIAL ASSETS: STANDARD IAS 39 (Prior to the Issuance 
of IFRS 9)

This standard can be applied until IFRS 9 takes effect and is no longer optional.

The accounting treatment of investments in financial assets is similar under IFRS and U.S. 
GAAP.

Under IFRS, financial assets may be classified as:

1. Held-to-maturity.
2. Available-for-sale.
3. Fair value through profit or loss; which includes

• Held-for-trading, and
• Designated as fair value through profit or loss.

4. Loans and receivables.
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Held-to-Maturity (HTM) Investments

HTM investments are investments in financial assets with fixed or determinable payments and 
fixed maturities (debt securities) that the investor has a positive intent and ability to hold till 
maturity. HTM investments cannot be reclassified or sold prior to maturity except in unusual 
circumstances. Reclassification/sale of HTM investments can result in the investor being 
precluded from classifying investments under the HTM category going forward.

The initial and subsequent treatment of HTM securities is essentially the same under IFRS 
and U.S. GAAP. At each reporting date HTM securities are reported at amortized cost using 
the effective interest method (unless objective evidence of impairment exists).

• Interest income and realized gains/losses are recognized in the income statement.
• Unrealized gains/losses (due to changes in fair value) are ignored.

Fair Value through Profit or Loss (IFRS)

Under IFRS, investments classified as fair value through profit or loss include (1) held for 
trading (HFT) investments and (2) investments designated at fair value. U.S. GAAP is similar. 
The accounting treatment of both is similar:

• Investments are initially recognized at fair value.
• At each subsequent reporting date, investments are remeasured at fair value.
• Unrealized gains/losses, realized gains/losses, interest income and dividend income 

are all reported in profit or loss.

Available-for-Sale (AFS) Investments

AFS investments are debt and equity securities that are not classified as held-to-maturity or at 
fair value through profit or loss.

Under IFRS:

• AFS investments are initially recognized at fair value, and remeasured at each 
reporting date to reflect fair value.

• All unrealized gains/losses (except for gains/losses on AFS debt securities arising 
from exchange rate movements) are recognized (net of taxes) in equity under other 
comprehensive income. When they are sold, these (now realized) gains/losses are 
reversed out of other comprehensive income and reported in profit or loss as a 
reclassification adjustment.

• Unrealized gains/losses on AFS debt securities resulting from exchange rate 
movements are recognized on the income statement.

• Realized gains/losses, interest income and dividend income are also recognized on the 
income statement.

The accounting treatment of AFS securities is the same under U.S. GAAP, except that all 
unrealized gains/losses (including those on AFS debt securities caused by exchange rate 
movements) are reported in other comprehensive income.
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Loans and Receivables

• IFRS has a specific definition for loans and receivables. Items that meet the definition 
are carried at amortized cost unless they are desiginated as (1) fair value through profit 
or loss or (2) available for sale.

• U.S. GAAP relies on legal form for the classification of debt securities. Loans and 
receivables that meet the definition of debt securities are classified as HFT, AFS or 
HTM, with HFT and AFS securities being measured at fair value.

Reclassification of Investments

Under IFRS:

• Reclassification of securities into and out of the “designated at fair value” category is 
generally prohibited.

• Reclassification out of the “held-for-trading” category is restricted.
• HTM (debt) securities can be reclassified as AFS securities if there is a change in 

intention or ability to hold the asset until maturity.
o When HTM securities are reclassified as AFS securities, they are remeasured 

at fair value and any differences between fair value and carrying amount 
(amortized cost) are recognized in OCI.

o Once a company has reclassified HTM securities, it may be prohibited from
using the HTM classification for other existing debt securities and new purchases.

• Debt securities initially classified as AFS can be reclassified as HTM securities if 
there is a change in intention or ability to hold the asset until maturity.

o When AFS debt securities are reclassified as HTM securities, their fair value at 
time of reclassification becomes their (new) amortized cost and any unrealized 
gains/losses previously recognized in OCI are amortized to profit or loss over 
the security’s remaining life using the effective interest method.

o Differences between the new amortized cost and par (maturity) value are also 
amortized over the remaining term of the securities using the effective interest 
method.

• Debt instruments may be reclassified from HFT or AFS to loans and receivables if 
(1) the definition is met; and (2) the company expects to hold them for the forseeable 
future.

• An investment classified as AFS may be measured at cost if there is no reliable 
measure of fair value and no evidence of impairment.

o Note that once a reliable fair value estimate becomes available, the asset must 
be remeasured at fair value and any changes in value must be recognized in 
other comprehensive income.

U.S. GAAP generally allows reclassifications of securities between all categories when 
justified, with fair values being determined at the transfer date. However, if HTM securities are 
reclassified, the company may be precluded from using the HTM category for other investments.

The treatment of unrealized gains/losses on the transfer date depends on security’s initial 
classification. •

• For HFT securities that are being reclassified as AFS securities, any unrealized gains/ 
losses (differences between carrying value and current fair value) have already been 
recognized in profit and loss.

FRA
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• When securities are reclassified as HFT securities, any unrealized gains/losses are 
recognized immediately in profit and loss.

o When AFS securities are reclassified as HFT, the cumulative amount of
unrealized gains/losses previously recognized in other comprehensive income 
is recognized in profit and loss on the date of transfer.

• When HTM securities are reclassified as AFS, unrealized gains/losses (differences 
between fair value and amortized cost) at the date of the transfer are reported in other 
comprehensive income.

• When AFS debt securities are reclassified as HTM, the cumulative amount of 
unrealized gains/losses that have been recognized in other comprehensive income 
are amortized over the security’s remaining life as an adjustment of yield (interest 
income) in the same manner as a premium or discount.

Impairments

Under IFRS, at the end of each reporting period, all financial assets that are not carried at fair 
value must be assessed for impairment, and any current impairment must be recognized in 
profit or loss immediately. Securities classified as fair value through profit or loss are reported 
at fair value so any impairment losses have already been recognized in profit or loss.

A debt security is considered impaired if at least one loss event (which has an impact on its 
estimated future cash flows that can be reliably estimated) has occurred.

An equity security is considered impaired if:

• There has been a substantial and extended decline in the fair value of the security 
below its cost.

• There have been significant changes in the technology, market, and/or legal 
environment that have had an adverse impact on the investee, and indicate that the 
initial cost of the investment may not be recovered.

For (1) HTM (debt) securities; and (2) loans and receivables that have become impaired, the 
impairment loss is calculated as the difference between the security’s carrying value and the 
present value of its expected future cash flows discounted at the initial effective interest rate.

• The carrying amount of the security is reduced either directly, or indirectly through an 
allowance account.

• The impairment loss is recognized in profit or loss.
• Reversals of previously recognized impairment losses are allowed.
• A reversal of a previously recognized impairment charge results in an increase in the 

carrying value of the asset and an increase in net income.

For AFS securities that have become impaired, the cumulative loss recognized in other 
comprehensive income (as the security is remeasured at fair value at each successive 
reporting date) is transferred from other comprehensive income to the income statement as a 
reclassification adjustment. •

• Reversal of impairment losses is only allowed for AFS debt securities, not for AFS 
equity securities.

• The amount of reversal is recognized in profit or loss.
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Under U.S. GAAP, AFS and HTM securities must be assessed for impairment at each 
balance sheet date. A security is considered impaired if the decline in its value is “other than 
temporary.”

For debt securities classified as HTM, impairment means that the investor will be unable to 
collect all amounts owed according to contractual terms at acquisition.

• If the decline in fair value is deemed other than temporary, the cost basis of the 
securities is written down to their fair value, which then becomes the new cost basis.

• The impairment loss is treated as a realized loss on the income statement.

For AFS debt and equity securities:

• If the decline in fair value is deemed other than temporary, the cost basis of the 
securities is written down to their fair value, which then becomes the new cost basis.

• The impairment loss is treated as a realized loss on the income statement.
• However, the new cost basis cannot be increased if there is a subsequent increase in 

fair value (i.e., reversals of impairment losses are not allowed).
• Subsequent increases in fair value (and decreases, of other than temporary) are treated 

as unrealized gains and included in other comprehensive income.

Investments in Financial Assets: IFRS 9

Both the IASB and the FASB have developed new standards for financial investments.

• The IASB issued the first phase of their project dealing with classification and 
measurement of financial instruments by including relevant chapters in IFRS 
9, Financial Instruments. IFRS 9, which replaces IAS 39, became effective on 
January 1, 2018.

• The FASB issued ASC 825 in January 2016, with the standard being effective for 
periods after December 15, 2017. The new ASC has resulted in significant (but not 
total) convergence with IFRS with respect to financial instruments.

The new standard is based on an approach that considers (1) the contractual characteristic of 
cash flows, and (2) the management of the financial assets. The terms available-for-sale and 
held-to-maturity no longer appear in IFRS 9.

FRA

Another key change in IFRS 9, compared with the old standard IAS 39, relates to the approach 
to provisioning models for financial assets, financial guarantees, loan commitments, and lease 
receivables.

The criteria to use amortized cost are similar. In order to be measured at amortized cost, 
financial assets must meet two criteria:

1. A business model test: The financial assets are being held to collect contractual cash 
flows.

2. A cash flow characteristic test: The contractual cash flows are solely payments of 
principal and interest on principal.
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Classification and Measurement of Financial Assets under IAS 9

All financial assets are measured at fair value when initially acquired. Subsequently, financial 
assets are measured at either fair value or amortized cost.

• Financial assets that meet the preceding two criteria are generally measured at 
amortized cost.

• If the financial asset meets the two criteria but may be sold (a “hold-to-collect 
and sell” business model), it may be measured at fair value through other 
comprehensive income.

• However, management may choose the fair value through profit or loss option to 
avoid an accounting mismatch.

Debt instruments are measured at amortized cost, fair value through other comprehensive 
income (FVOCI), or fair value through profit or loss (FVPL), depending upon the business 
model.

Equity instruments are measured at FVPL or at FVOCI.

• Equity investments held-for-trading must be measured at FVPL.
• Other equity investments can be measured at either FVPL or FVOCI, but the choice 

is irreversible. If the entity uses the FVOCI option, only the dividend income is 
recognized in profit or loss. Further, the requirements for reclassifying gains or 
losses recognized in other comprehensive income are different for debt and equity 
instruments.

Financial assets that are derivatives are measured at fair value through profit or loss (except 
for hedging instruments).

Reclassification of Investments

Under the new standards:

• Reclassification of equity instruments is not permitted (the initial classification as 
FVPL and FVOCI is irrevocable).

• Reclassification of debt instruments is permitted only if the objective for holding the 
assets (business model) has changed in a way that significantly affects operations.

o When reclassification is deemed appropriate, there is no restatement of prior 
periods at the reclassification date.

o If the financial asset is reclassified from amortized cost to FVPL, the asset is 
measured at fair value with gain or loss recognized in profit or loss.

o If the financial asset is reclassified from FVPL to amortized cost, the fair value 
at the reclassification date becomes the carrying amount.

Analysis of Investments in Financial Assets

• Analysis of operating performance should exclude items related to investing activities 
(e.g., interest income, dividends, realized and unrealized gains/losses).

• Non-operating assets should be excluded from the calculation of return on operating 
assets.

• Use of market values of financial assets is encouraged when assessing performance 
ratios.
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INVESTMENTS IN ASSOCIATES 

Equity Method of Accounting

This method is used when the investor exercises significant influence, but not control over the 
investee.

• The investment is initially recognized on the investor’s balance sheet at cost (within a 
single line item) under non-current assets.

o The investor’s proportionate share of investee earnings increases the carrying 
amount of the investment, while its proportionate share of losses and dividends 
decreases the carrying value of the investment.

• The investor’s proportionate share of investee earnings is reported within a single line 
item on its income statement.

• If the value of the investment falls to zero (e.g., due to losses), use of the equity 
method to account for the investment is discontinued.

o Use of the equity method may only be resumed if the investee subsequently 
reports profits and the investor’s share of profits exceeds the losses not reported 
by it since abandonment of the equity method.

Excess of Purchase Price over Book Value and Amortization of Excess Purchase Price

• The excess amount is first allocated to specific assets whose fair value exceeds book 
value.

o The excess related to inventory is expensed, while the excess related to PP&E 
is depreciated or amortized over an appropriate period of time.

o Amounts allocated to land and other assets or liabilities that are not amortized 
continue to be reported at fair value as of the date of investment.

o Since these expenses are not reflected in the investee’s financials, the investor 
directly adjusts the carrying amount of the investment on its balance sheet by 
reducing its share of investee profits on the income statement.

• The remaining amount is treated as goodwill, which is not amortized but reviewed 
periodically for impairment.

Fair Value Option

Both U.S. GAAP and IFRS (with certain restrictions) now offer investors the option to 
account for their equity method investments using fair values. When the fair value method is 
applied: •

• Unrealized gains/losses arising from changes in fair value, as well as interest and 
dividends received are included in the investor’s income.

• The investment account on the investor’s balance sheet does not reflect the investor’s 
proportionate share in the investee’s earnings, dividends, or other distributions.

• The excess of cost over the fair value of the investee’s identifiable net assets is not 
amortized.

• Goodwill is not created.

FRA
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Impairment

Under both IFRS and U.S. GAAP, equity method investments should be reviewed periodically 
for impairment. Since goodwill is included in the carrying amount of the investment (i.e., it is 
not separately recognized) under the equity method, it is not tested for impairment separately.

• Under IFRS, an impairment loss is recognized if there is objective evidence of a loss 
event and the recoverable amount of the investment is less than the carrying amount.

o Recoverable amount is the higher of “value in use” and “net selling price.”
• Under U.S. GAAP, an impairment loss is recognized if the fair value of the investment 

is less than the carrying amount and the decline is deemed to be permanent.
• Impairment results in a decrease in net income and reduces the investment’s carrying 

amount on the balance sheet.
• Both IFRS and U.S. GAAP prohibit reversals of impairment losses.

Transactions with Associates

Profits from transactions between the investor and investee must be deferred until the profit is 
confirmed through use or sale to a third party.

Upstream sales (investee to investor): The profits on these sales are recognized on the 
investee’s income statement, so a proportionate share of these profits is also included in the 
investor’s income statement. Until these profits are confirmed, the investor must reduce its 
equity income by the amount of its proportionate share in profits from upstream sales. The 
investor may recognize these profits once they are confirmed.

Downstream sales (investor to investee): Associated profits are recognized on the investor’s 
income statement. The investor’s proportionate share in unconfirmed profits from sales made 
to the investee must be eliminated from the investor’s equity income.

Analytical Issues

• Is use of the equity method of accounting appropriate given the ownership stake and 
degree of influence enjoyed by the investor over the investee?

• One-line consolidation results in significant assets and liabilities not being reported on 
the investor’s balance sheet, which can distort debt ratios.

• Margin ratios may be overstated as a proportionate share of investee net income is 
included on the investor’s income statement, but investee sales are not included.

• Earnings may be permanently reinvested. Earnings may not be available to the 
investor to the full extent of the investor’s proportionate share in the investee’s 
earnings.

JOINT VENTURES

A joint venture is a venture undertaken and controlled by two or more parties. IFRS identifies 
the following characteristics of joint ventures:

• A contractual agreement exists between two or more venturers; and
• The contractual arrangement establishes joint control.

Both IFRS and U.S. GAAP now require the use of the equity method to account for joint 
ventures (except under rare circumstances).
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BUSINESS COMBINATIONS

• IFRS does not differentiate between business combinations based on the structure of 
the surviving entity.

• U.S. GAAP categorizes business combinations into the following:
o Mergers: The acquiring firm absorbs all the assets of the acquired company 

which ceases to exist. The acquiring firm is the only surviving entity, 
o Acquisitions: Both entities continue to exist, and are connected through a 

parent-subsidiary relationship.
o Consolidation: A new entity is formed that absorbs both the companies.

Historically, companies could use the pooling-of-interests method or the purchase method 
to account for business combinations. However, IFRS and U.S. GAAP now prohibit use of 
the pooling-of-interests method and require the acquisition method (which has replaced the 
purchase method).

Pooling of Interests Method (U.S. GAAP) / Uniting of Interests Method (IFRS)

• The assets and liabilities of the two firms are combined using book values.
• Operating results for prior periods are combined and presented as if the companies 

were always combined.
• Fair values play no role in this method and the actual price paid for an acquisition is 

not evident on the financial statements.

Acquisition Method for Business Combinations

• All the assets, liabilities, revenues, and expenses of the acquiree are combined with 
those of the parent.

o All identifiable tangible and intangible assets and liabilities of the acquired 
entity are measured at fair value.

o The acquirer must also recognize any assets and liabilities that the acquiree has 
not recognized on its financial statements.

• The acquirer must recognize any contingent liability assumed in the acquisition if
(1) it is a present obligation that arises from past events, and (2) it can be measured 
reliably.

• The acquirer must recognize an indemnification asset if the acquiree contractually 
indemnifies the acquirer for (1) the outcome of a contingency, (2) an uncertainty 
related to a specific asset or liability of the acquiree, or (3) against losses above a 
specified amount on a liability arising from a particular contingency.

• If the purchase price is less than the fair value of the subsidiary’s net assets, it is 
referred to as a bargain acquisition. Both IFRS and U.S. GAAP require the difference 
between the fair value of the acquired net assets and the purchase price to be 
recognized immediately as a gain in profit or loss.

• Transactions between the acquirer and acquiree are eliminated.
• The acquiree’s shareholders’ equity accounts are ignored.

Business Combinations with Less than 100 Percent Acquisition

If a parent controls a subsidiary, but owns less than a 100% equity interest in the company, 
it must also create a non-controlling interest account on the consolidated balance sheet and 
income statement to reflect the proportionate share in the net assets and net income of the 
subsidiary that belongs to minority shareholders.
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Measuring Goodwill and Non-Controlling (Minority) Interests

U.S. GAAP requires the use of the full goodwill method, in which goodwill equals the excess 
of the total fair value of the subsidiary over the fair value of its identifiable net assets.

IFRS permits both the full goodwill method and the partial goodwill method. Under the 
partial goodwill method, goodwill equals the excess of the purchase price over the fair value 
of the parent’s proportionate share of the subsidiary’s identifiable net assets.

• If the full goodwill method is used, the non-controlling interest is measured based on 
its proportionate share of the subsidiary’s fair value.

• If the partial goodwill method is used, the non-controlling interest is measured based 
on its proportionate share of the fair value of the subsidiary’s identifiable net 
assets.

• The income statement is exactly the same under the full and partial goodwill methods. 

Full versus Partial Goodwill Methods

Note that although net income is the same, return on assets and return on equity will be lower 
if the full goodwill method is used because it results in higher assets and higher equity than 
the partial goodwill method. Further, the value of the subsidiary will change over time due to 
(1) changes in equity or (2) net income. Therefore, the value of non-controlling interest on the 
consolidated balance sheet will also change.

Impairment of Goodwill

Since goodwill is an intangible asset with an indefinite life, it is not amortized. However, 
goodwill must be tested for impairment at least annually or more frequently if events and 
circumstances indicate that it may be impaired. Once an impairment charge has been made 
against goodwill, it cannot subsequently be reversed.

Under IFRS:

• At the time of acquisition, the total amount of goodwill recognized is allocated to each 
of the acquirer’s cash-generating units that will benefit from the synergies expected 
from the business combination.

• There is a one-step approach: Goodwill is deemed impaired if the recoverable amount 
of the cash-generating unit is lower than its carrying amount (including goodwill).

• The impairment loss equals the difference between carrying value and recoverable 
amount of the unit.

• The impairment loss is first applied to the goodwill of the cash-generating unit. Once 
this has been reduced to zero, the remaining amount of the loss is allocated to all the 
other assets in the unit on a pro rata basis.

Under U.S. GAAP:

• At the time of acquisition, the total amount of goodwill recognized is allocated to each 
of the acquirer’s reporting units.

• There is a two-step approach to goodwill impairment testing.
o Test for impairment: If the carrying value of the reporting unit (including 

goodwill) exceeds its fair value, goodwill is deemed to be impaired.
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o Measurement of impairment loss: The impairment loss equals the difference 
between the implied fair value of the reporting unit’s goodwill (implied 
goodwill) and its carrying amount.

■ Implied goodwill equals the fair value of the unit minus the fair 
value of the net assets of the unit.

• The impairment loss is applied to the goodwill allocated to the reporting unit. After 
the reporting unit’s goodwill has been eliminated, no adjustments are made to the 
carrying amounts of the unit’s other assets or liabilities.

Under both IFRS and U.S. GAAP, the impairment loss is recognized as a separate line item on 
the consolidated income statement.

Variable Interest Entities (U.S. GAAP) and Special Purpose Entities (IFRS)

Special purpose entities: Equity investors do not have a controlling financial interest. These 
entities are established for a particular purpose by the sponsoring company.

In the past, the structure of SPEs allowed sponsoring companies to:

• Avoid disclosures of significant guarantees to debt holders.
• Transfer assets and liabilities to the SPE and record revenues and gains related to 

these transactions.
• Avoid recognition of assets and liabilities of the SPE on their financial statements.

This resulted in improved asset turnover, higher profitability and lower levels of operating and 
financial leverage for sponsoring companies.

Now IFRS and U.S. GAAP require sponsoring companies to consolidate the SPE’s financials 
with their own. Further, standards relating to measurement, reporting and disclosure of 
guarantees have been revised. For example, under U.S. GAAP, the primary beneficiary of a 
VIE must consolidate it as its subsidiary regardless of how much of an equity investment it has 
in the VIE. •

• The primary beneficiary (which is often the sponsor) is defined as the entity that is (1) 
expected to absorb the majority of the VIE’s expected losses, (2) receive the majority 
of the VIE’s residual returns, (3) or both.

• If one entity will absorb a majority of the VIE’s expected losses while another entity 
will receive a majority of the VIE’s expected profits, the entity absorbing a majority of 
the losses must consolidate the VIE.

• If there are non-controlling interests in the VIE, these would also be shown in 
the consolidated balance sheet and consolidated income statement of the primary 
beneficiary.

Securitization of Assets

SPEs are often set up to securitize receivables held by the sponsor. The SPE issues debt 
to finance the purchase of these receivables from the sponsor, and interest and principal 
payments to debt holders are made from the cash flow generated from the pool of receivables.

FRA
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The motivation for the sponsor to sell its accounts receivable to the SPE is to accelerate 
inflows of cash. However, an important aspect of the arrangement is whether the SPE’s debt 
holders have recourse to the sponsor if sufficient cash is not generated from the pool of 
receivables. In this case, the transaction is basically just like taking a loan and collateralizing 
it with the receivables. If the receivables are not entirely realized, the loss is borne by the 
sponsor.

Adjusted Values Upon Reclassification of Sale of Receivables:

CFO Lower
CFF Higher
Total cash flow Same
Current assets Higher
Current liabilities Higher
Current ratio Lower
(Assuming it was greater than 1)

Table 2: Impact of Different Accounting Methods on Financial Ratios

Equity Method Acquisition Method

Leverage Better (lower) as liabilities are 
lower and equity is the same

Worse (higher) as liabilities are 
higher and equity is the same

Net Profit 
Margin

Better (higher) as sales are lower 
and net income is the same

Worse (lower) as sales are higher 
and net income is the same

ROE Better (higher) as equity is lower 
and net income is the same

Worse (lower) as equity is higher 
and net income is the same

ROA Better (higher) as net income is 
the same and assets are lower

Worse (lower) as net income is 
the same and assets are higher

FRA
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EMPLOYEE COMPENSATION: POST-EMPLOYMENT
AND SHARE-BASED

Cross-Reference to CFA Institute Assigned Reading #15

Types of Post-Employment Benefits

Type of Benefit

Amount of Post- 
Employment Benefit to 
Employee

Obligation of Sponsoring 
Company

Sponsoring Company’s 
Pre-funding of Its Future 
Obligation

Defined contribution 
pension plan

Amount of future benefit is 
not defined. Actual future 
benefit will depend on 
investment performance of 
plan assets.
Investment risk is borne by 
employee.

Amount of the company’s 
obligation (contribution) 
is defined in each period. 
The contribution, if 
any, is typically made 
on a periodic basis with 
no additional future 
obligation.

Not applicable.

Defined benefit 
pension plan

Amount of future benefit is 
defined, based on the plan’s 
formula (often a function 
of length of service and 
final year’s compensation). 
Investment risk is borne by 
company.

Amount of the future 
obligation, based on the 
plan’s formula, must be 
estimated in the current 
period.

Companies typically pre-fund 
the DB plans by contributing 
funds to a pension trust. 
Regulatory requirements to 
pre-fund vary by country.

Other post-
employment 
benefits (e.g., 
retirees’ health care)

Amount of future 
benefit depends on plan 
specifications and type of 
benefit.

Eventual benefits are 
specified. The amount of 
the future obligation must 
be estimated in the current 
period.

Companies typically 
do not pre-fund other 
post-employment benefit 
obligations.

Measuring a Defined Benefit Pension Plan’s Obligations

Under both IFRS and U.S. GAAP, a company’s projected benefit obligation (PBO) is 
measured as the present value of all future benefits that its employees are entitled to (or have 
earned) for services provided to date.

Computing the pension obligation requires a company to make several estimates including:

• Future compensation increases and levels as they directly influence the dollar amount 
of the annual pension payment owed to an employee upon retirement.

• The discount rate, which is used to determine the present value of pension payments 
that must be paid in the future. The greater the discount rate, the lower the pension 
obligation (present value of promised future payments).
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• The probability that some employees will not satisfy the company’s vesting 
requirements.

o If the employee leaves the company before satisfying these requirements, she 
would be entitled to none or only a portion of the benefits earned to date, 

o If the employee leaves the company after satisfying these requirements, she 
would be entitled to receive all the benefits earned to date.

Items that Directly Influence the Amount of a Company’s Pension Obligation

• Current service costs refer to the increase in the present value of pension obligation as 
a result of an employee’s service in the current period.

• Interest expense refers to accrued interest, or the increase in the value of the pension 
obligation (which represents the PV of promised payments) due to the passage of 
time.

• Past service costs (PSC)/ prior service costs refer to the increase in the pension 
obligation from retroactive benefits given to employees for years of service provided 
before the date of adoption or amendment of the plan.

• Changes in actuarial assumptions (e.g., discount rate, future compensation increases, 
life expectancy) result in changes in the value of pension obligation.

o A change in actuarial assumptions that results in an increase in the pension 
obligation is an actuarial loss.

o A change in actuarial assumptions that results in a decrease in the pension 
obligation is an actuarial gain.

• Benefits paid by the company decrease the pension obligation.

Items that Increase the Pension Obligation

• Current service costs.
• Interest costs accrued on the pension obligation.
• Prior service costs from plan amendments.
• Actuarial losses.

Items that Decrease the Pension Obligation

• Actuarial gains.
• Benefits paid.

Reconciling Beginning and Ending Pension Obligation

Pension obligation at the beginning of the period
+ Current service costs 
+ Interest costs 
+ Prior service costs 
+ Actuarial losses
-  Actuarial gains
-  Benefits paid
Pension obligation at the end of the period
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Measuring a Defined Benefit Pension Plan’s Assets

The fair value of assets held in the plan will increase as a result of:

• A positive actual dollar return earned on plan assets; and
• Contributions made by the employer to the plan.

On the other hand, the fair value of plan assets will decrease when benefits are paid to 
employees.

Reconciling Beginning and Ending Balances of the Fair Value of Plan Assets

Fair value of plan assets at the beginning of the period
+ Actual return on plan assets
+ Contributions made by the employer to the plan
-  Benefits paid to employees
Fair value of plan assets at the end of the period

Balance Sheet Presentation of Defined Benefit Pension Plans

Under both IFRS and U.S. GAAP, the defined-benefit liability (or asset) reported on the 
balance sheet equals the pension plan’s funded status (FS). The funded status equals the 
difference between the fair value of plan assets (FVPA) and pension obligation (PO) so it 
represents a net amount. •

Funded status = Fair value of plan assets -  Pension obligation

• If the pension obligation is greater than the fair value of plan assets, the plan is said 
to be underfunded, and a net pension liability equal to the negative difference is 
recognized on the balance sheet.

• If the pension obligation is less than the fair value of plan assets, the plan is said to be 
overfunded, and a net pension asset equal to the positive difference is recognized on 
the balance sheet.

o Note that the amount of net pension asset reported is subject to a ceiling equal 
to the present value of future economic benefits, such as refunds from the plan 
or reductions of future contributions.

FRA

It is very important for you to understand that the funded status represents the net pension 
asset:

• If Pension obligation > Fair value of plan assets:

Plan is underfunded —> Negative funded status —> Net pension liability.

• If Pension obligation < Fair value of plan assets:

Plan is overfunded —> Positive funded status —> Net pension asset.

Net Pension Liability (Asset)

The net pension liability (asset) is calculated as pension obligation minus the fair value of 
plan assets.

©2019 Wiley ©



FRA

FINANCIAL REPORTING AND ANALYSIS

Periodic Pension Cost versus Periodic Pension Expense

• Periodic pension cost is the total cost related to a company’s DB pension plan for a 
given period. Various components of this total cost can be recognized on the profit and 
loss (P&L) or in other comprehensive income (OCI) under IFRS and U.S. GAAP.

• Periodic pension expense (also known as pension cost reported in P&L) refers to 
the components of periodic pension cost that are recognized on the P&L (not OCI).

PERIODIC PENSION COST 

Calculating Periodic Pension Cost

There are two approaches to calculating periodic pension cost. Further, for a particular 
company over a given period, periodic pension cost would come to the same amount whether 
it subscribes to IFRS or to U.S. GAAP when preparing its financial statements.

Approach 1: Adjusting the Change in Net Pension Liability (Asset) for Employer 
Contributions

The periodic cost of a company’s DB pension plan equals the change in the net pension 
liability/asset excluding the effects of employer contributions to the plan.

Net periodic pension cost = Ending net pension liability -  Beginning net pension liability
+ Employer contributions

• An increase in net pension liability or a decrease in net pension asset over the 
reporting period entails a pension-related cost for the company.

• A decrease in net pension liability or an increase in net pension asset over the 
reporting period results in a pension-related benefit for the company.

VERY Important: Please note that the curriculum uses a (seemingly) different formula to 
compute periodic pension cost. That formula, along with the associated footnote (Footnote 10), 
will only confuse you. Every year candidates face an issue here, hut the CFAI refuses to change 
the way it presents this formula. Please just stick to our formula and thought process and you 
will he fine for the exam.

Approach 2: Aggregating Periodic Components of Cost

The components of periodic pension cost are basically items that result in changes in the net 
pension liability other than employer contributions. Changes in the net pension liability come 
from (1) changes in the pension obligation and/or (2) changes in the fair value of plan assets.

Changes in the pension obligation are caused by:

• Economic expenses for the period. These include:
o Current service costs 
o Interest costs 
o Past service costs 
o Actuarial losses (gains)

• Benefits paid to employees.

Changes in the fair value of plan assets are caused by:

®

• The actual return on plan assets.
• Benefits paid to employees.
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• Employer contributions.
• Benefits paid to employees reduce the pension obligation and the fair value of plan 

assets so they have no impact on the overall funded status.
• We have already shown that employer contributions have nothing to go with periodic 

pension cost.
• Therefore, the periodic pension cost of a company’s DB pension plan equals 

the increase in the pension obligation (excluding the impact of benefits paid to 
employees) minus actual earnings on plan assets.

Periodic pension cost = Current service costs + Interest costs + Past service costs
+ Actuarial losses -  Actuarial gains -  Actual return on plan assets

Periodic Pension Cost Under IFRS and U.S. GAAP

While total periodic pension cost is the same under IFRS and U.S. GAAP, the manner in which 
total pension cost is divided between the P&L and OCI is different under the two sets of standards.

Under IFRS, periodic pension cost is divided into three components. Two of them are 
recognized in P&L, while one is recognized in OCI.

1. Service costs: Both current and past service costs are recognized as an expense on the 
P&L under IFRS.

2. Net interest expense/income: Net interest expense/income is also recognized on the 
P&L under IFRS.

Net interest expense (income) = Net pension liability (asset) x Discount rate
= (Pension obligation -  Fair value of plan assets) x r 
= Pension obligation x r -  Fair value of plan assets x r

3. Remeasurement: This component of periodic pension cost is recognized in OCI under 
IFRS. Further, remeasurement amounts are not subsequently amortized into P&L. 
Remeasurement of the net pension liability/asset includes: 

o Actuarial gains and losses.
o The difference between the actual return on plan assets and the return on plan 

assets (based on the discount rate, r) that has already been accounted for in the 
calculation of net interest expense/income.

o Actual return on plan assets -  (Fair value of plan assets x r) 

Contrasting U.S. GAAP Treatment of Periodic Pension Cost with IFRS Treatment

Under U.S. GAAP:

• Service costs are recognized in P&L. However, past service costs are reported in 
OCI in the period during which the change that gave rise to the costs occurred. In 
subsequent years, these past service costs are amortized to P&L over the average 
service lives of affected employees. Under IFRS, past service costs are also 
recognized on the P&L as pension expense for the period.

• Periodic pension expense includes interest expense on pension obligations (which 
increases pension cost) and returns on plan assets (which decrease pension cost). 
However, unlike IFRS:

o These two components are not presented in a single net amount. The second 
component of pension cost under IFRS (i.e., net interest expense/income, 
represents a single net amount.)

N o t e  t h a t  g e n e r a l l y  

s p e a k i n g ,  a c t u a r i a l  

g a i n s  a n d  l o s s e s  

h a v e  a n  i m p a c t  

o n  t h e  p e n s i o n  

o b l i g a t i o n  a n d  

t h e  f u n d e d  s t a t u s .  

H o w e v e r ,  t h i s  

a d d i t i o n a l  s o u r c e  

o f  a c t u a r i a l  g a i n s  

a n d  l o s s e s  u n d e r  

U . S .  G A A P  

( f r o m  d i f f e r e n c e s  

b e t w e e n  a c t u a l  a n d  

e x p e c t e d  r e t u r n s  o n  

p l a n  a s s e t s )  d o e s  

n o t  h a v e  a n  i m p a c t  

o n  t h e  p l a n ’ s  

f u n d e d  s t a t u s .
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■

o The return on plan assets is calculated based on an assumed expected return 
on plan assets. The difference between the actual return and the expected 
return on plan assets is another source (in addition to changes in assumptions 
that determine the value of the pension obligation e.g., discount rate and life 
expectancy) of actuarial gains and losses under U.S. GAAP.

• All actuarial gains and losses can be reported either in P&L or in OCI. Typically, 
companies report actuarial gains and losses in OCI and recognize gains and losses in 
P&L by applying the corridor method. Under IFRS, actuarial gains and losses are a 
part of the remeasurement component, which is never amortized into P&L from OCI.

Under the corridor method, if the net cumulative amount of unrecognized actuarial gains and 
losses at the beginning of the reporting period exceeds 10% of the greater of (1) the defined 
benefit obligation or (2) the fair value of plan assets, then the excess is amortized over the 
expected average remaining working lives of the employees participating in the plan and 
included as a component of periodic pension expense on the P&L.

Table 1: Components of a Company’s Defined Benefit Pension Periodic Costs

IFRS Component IFRS Recognition U.S. GAAP Component U.S. GAAP Recognition

Service costs Recognized in P&L. Current service costs Recognized in P&L.
Past service costs Recognized in OCI and 

subsequently amortized to 
P&L over the service life of 
employees.

Net interest Recognized in P&L as the Interest expense on Recognized in P&L.
income/expense following amount: pension obligation

Net pension liability or Expected return on plan Recognized in P&L as the
asset x interest rate(a) assets following amount: Plan assets 

x expected return.

Remeasurements: Recognized in OCI and not Actuarial gains and losses Recognized immediately in
Net return on plan subsequently amortized to including differences P&L or, more commonly,
assets and actuarial P&L. between the actual and recognized in OCI and
gains and losses expected returns on plan subsequently amortized to

assets P&L using the corridor or 
faster recognition method.(b)

• Net return on plan • Difference between
assets = Actual expected and actual return
return -  (Plan assets x on assets = Actual return
Interest rate). -  (Plan assets x Expected

• Actuarial gains and return).
losses = Changes in • Actuarial gains and losses
a company’s pension = Changes in a company’s
obligation arising from pension obligation arising
changes in actuarial from changes in actuarial
assumptions. assumptions.

( a )  T h e  i n t e r e s t  r a t e  u s e d  i s  e q u a l  t o  t h e  d i s c o u n t  r a t e  u s e d  t o  m e a s u r e  t h e  p e n s i o n  l i a b i l i t y  ( t h e  y i e l d  o n  h i g h  q u a l i t y  c o r p o r a t e  b o n d s . )

( b )  I f  t h e  c u m u l a t i v e  a m o u n t  o f  u n r e c o g n i z e d  a c t u a r i a l  g a i n s  a n d  l o s s e s  e x c e e d s  1 0  p e r c e n t  o f  t h e  g r e a t e r  o f  t h e  v a l u e  o f  t h e  p l a n  a s s e t s  o r  o f  t h e  p r e s e n t  v a l u e  

o f  t h e  D B  o b l i g a t i o n  ( u n d e r  U . S .  G A A P ,  t h e  p r o j e c t e d  b e n e f i t  o b l i g a t i o n ) ,  t h e  d i f f e r e n c e  m u s t  b e  a m o r t i z e d  o v e r  t h e  s e r v i c e  l i v e s  o f  t h e  e m p l o y e e s .
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Reporting the Periodic Pension Cost

For pension costs that are not capitalized (e.g., certain costs recorded in inventory as 
mentioned earlier):

• IFRS only differentiates between components included in P&L and in OCI. It does 
not specify where exactly the various components of pension cost must be presented.

• U.S. GAAP also differentiates between components included in P&L and in OCI.
Further, it requires all components of pension expense recognized in P&L to be 
aggregated and presented within one net line item on the income statement.

Note that both IFRS and U.S. GAAP require total periodic pension cost to be disclosed in the 
notes to the financial statements.

Effects of Changes in Key Assumptions

The Discount Rate

An increase in the assumed discount rate:

• Decreases the opening pension obligation (as the PV of promised payments 
decreases).

• Typically decreases total periodic pension cost.
• Typically decreases the closing pension obligation.

Compensation Growth Rate

If the pension formula is based on the final year’s salary, an increase in the assumed rate of 
growth in compensation:

• Increases the pension obligation.
• Increases periodic pension cost.

Expected Return on Plan Assets

Under U.S. GAAP, the expected return on plan assets reduces the periodic pension expense.
An increase in the assumed expected return on plan assets: f r a  •

• Has no impact on a company’s net pension liability reported on the balance sheet.
• Decreases the company’s pension expense (under U.S. GAAP). Note that total 

periodic pension cost is not affected by a change in the expected return on plan assets.

Expected Life Expectancy

If, under the terms of the plan, the sponsoring company must make pension payments to 
employees until their death, an increase in assumed life expectancy will result in an increase in 
the annual unit credit and the pension obligation. Further, service costs and interest costs will 
also increase so periodic pension cost will rise.
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Table 2: Impact of Key Assumptions on Net Pension Liability and Periodic Pension Cost

Impact of Assumption on Net Impact of Assumption on Periodic 
Assumption Pension Liability (Asset) Pension Cost and Pension Expense

Higher discount Lower obligation 
rate

Pension cost and pension expense will 
both typically be lower because of lower 
opening obligation and lower service 
costs

Higher rate of Higher obligation
compensation
increase

Higher service and interest costs will 
increase periodic pension cost and 
pension expense

Higher expected 
return on plan
assets

No effect, because fair value of 
plan assets are used on balance 
sheet

Not applicable for IFRS
No effect on periodic pension cost under
U.S. GAAP
Lower periodic pension expense under 
U.S. GAAP

Disclosures of Pension and Other Post-Employment Benefits

When comparing financial results of different companies using ratios, analysts should consider 
the impact of pensions and other post-employment benefits on the financial statements. 
Comparisons across companies can be affected by:

• Differences in key assumptions.
• Amounts reported on the balance sheet are net amounts (net pension liability or asset). 

Adjustments to incorporate gross amounts would impact financial ratios.
• Non-comparability of periodic pension expense. Pension expense may not be 

comparable as IFRS and U.S. GAAP differ with regards to how periodic pension costs 
can be recognized on the P&L versus OCI.

• Differences across IFRS and U.S. GAAP regarding the reporting of components of 
pension expense on the income statement.

• Differences across IFRS and U.S. GAAP regarding the classification of pension 
contributions on the cash flow statement. Under IFRS, a portion of contributions may 
be treated as financing cash flows rather than operating cash flows. Under U.S. GAAP, 
all contributions are treated as operating cash flows.

FKA

Assumptions

Companies disclose their assumptions about discount rates, expected compensation increases, 
medical expense inflation rates and (for U.S. GAAP companies) expected return on plan 
assets. Analysts should examine these assumptions over time and across companies to assess 
whether a company is becoming increasingly conservative or aggressive in accounting for its 
DB obligations. A company could employ aggressive pension-related assumptions to improve 
reported financial performance by assuming: •

• A higher discount rate.
• A lower compensation growth rate.
• A higher expected rate of return on plan assets.
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Accounting for other post-employment benefits also requires companies to make several 
assumptions. All other things constant, each of the following assumptions will lead to an 
increase in the company’s medical obligation and associated periodic cost:

• A higher health care inflation rate.
• A higher ultimate health care trend rate.
• A longer time to reach the ultimate health care trend rate.

Periodic Pension Costs Recognized in P&L versus OCI

Total periodic pension cost recognized under IFRS and U.S. GAAP is the same. However, the 
two sets of standards differ in their provisions regarding which components are recognized 
in P&L and which ones are recognized in OCI. These differences are important for analysts 
when evaluating companies that use different sets of standards.

• Under IFRS, current and past service costs are recognized in P&L. Under U.S. GAAP, 
the P&L only reflects current service costs (and amortization of any past service 
costs).

• Under IFRS, pension expense on the P&L incorporates a return on plan assets equal to 
the discount rate (used for measuring the pension obligation) times the value of plan 
assets. Under U.S. GAAP, pension expense on the P&L incorporates a return on plan 
assets equal to an estimated rate of return on plan assets times the value of plan assets.

• Under IFRS, the P&L would never show amortization of pension-related amounts 
previously recognized in OCI. Under U.S. GAAP, the P&L would reflect amortization 
of any past service costs, and may reflect amortization of actuarial gains and losses if 
they were initially recorded in OCI and if the “corridor” has been exceeded.

An analyst comparing the financial statements of a company that follows IFRS to one 
that follows U.S. GAAP would have to make adjustments to reported amounts to achieve 
comparability. To make a U.S. GAAP-following company’s P&L comparable to the P&L of a 
company following IFRS, she would:

• Include past service costs on the P&L as pension expense.
• Exclude the effects of amortization of past service costs arising in previous periods.
• Exclude the effects of amortization of unrecognized actuarial gains and losses arising 

in previous periods.
• Incorporate the effects of the expected return on plan assets based on the discount rate 

(rather than the expected rate).

Alternatively, she could use total periodic pension cost as the basis for comparison by focusing 
on comprehensive income (which includes net income and other comprehensive income).

Classification of Periodic Pension Costs Recognized in P&L

Analysts should make the following adjustments to reflect a company’s operating performance 
more accurately on the income statement:

1. Add back the entire amount of pension costs recognized on the P&L (pension 
expense) to operating income.

2. Subtract service costs before determining operating profit.
3. Add the interest component of pension expense to the company’s interest expense.
4. Add the return on plan assets to non-operating income.

FRA

©2019 Wiley ©



FINANCIAL REPORTING AND ANALYSIS

FRA

Further, analysts may also make adjustments to reflect the actual return on plan assets. Recall that:

• Under IFRS, net interest expense/income on the P&L incorporates a return on plan 
assets based on the discount rate. The difference between this return and the actual 
return is a part of remeasurement, which is included in OCI.

• Under U.S. GAAP, pension expense incorporates a return on plan assets based on an 
expected rate of return assumption. The difference between the actual and expected return 
is a source of actuarial gains (losses), which are typically initially reported in OCI.

Note that adjusting the P&L to incorporate the actual return on plan assets introduces an element of 
volatility in net income. However, reclassification of interest expense has no impact on net income.

Cash Flow Information

For a funded plan, the impact of the plan on the sponsoring company’s cash flows is the 
amount of contributions the company makes to fund the plan. For an unfunded plan, the 
impact of the plan on the sponsoring company’s cash flows is the amount of benefits paid.
Note that in both cases, these cash flows are usually classified as operating cash flows. From 
an economic perspective however, classification of employer contributions to DB pension 
plans depends on how they relate to total pension costs for the period.

• If a company’s contribution to the plan over the period is greater than total pension cost 
for the period, the excess may be viewed as a reduction in the overall pension obligation.

• If a company’s contribution to the plan over the period is lower than total pension cost 
for the period, the shortfall results in an increase in the overall pension obligation.

If the amount of pension obligation is material, analysts may choose to reclassify the excess 
(shortfall) in contributions as a use (source) of cash from financing activities rather than 
operating activities.

Share-Based Compensation

Advantages

• Aligns interests of management along with those of shareholders.
• Requires no cash outlays.

Disadvantages

• The employee may have limited influence on the company’s market value.
• Increased ownership may make management more risk averse.
• The option-like payoff may make management take excessive risks.
• Ownership dilution.

Accounting for Share-Based Compensation

• Both IFRS and U.S. GAAP require companies to measure share-based compensation 
expense based on the fair value of the compensation granted.

• Both IFRS and U.S. GAAP require companies to disclose the following:
o The nature and extent of share-based compensation for the period, 
o The basis for determining the fair value of share-based compensation over the 

period.
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o The effects of share-based compensation on the company’s net income for the 
period and its financial position.

• As far as accounting for share-based compensation is concerned, the specifics depend 
on the type of compensation.

Stock Grants

Stock grants include outright stock grants, restricted stock grants and performance shares. 
Compensation expense equals the fair value (typically market value) of the shares issued and 
is allocated over the employee’s service period.

Stock Options

Compensation expense for stock options issued is also measured at fair value (as opposed 
to intrinsic value, which would result in lower reported compensation expense). Fair value 
of employee stock options must be estimated because they contain features that make them 
different from traded options.

• Assumptions of higher volatility, longer estimated life, lower dividend yield and 
higher risk-free rate increase the estimated fair value of employee stock options.

• If the number of shares and option price are known, compensation expense is 
measured at the grant date.

• If the fair value of options depends on events after the grant date, compensation 
expense is measured at the exercise date.

Accounting for Compensation Expense Related to Stock Options

• If stock options vest immediately, the entire cost (fair value) of options awarded is 
recognized on the grant date (in the current period).

• If stock options vest after a specified service period, compensation expense is 
allocated over the service period.

• If vesting of stock options is conditional (e.g., upon a target share price being 
reached), compensation expense is recognized over the estimated service period.

Stock Appreciation Rights (SARs)

SARs compensate employees based on the changes in the value of the company’s shares 
without requiring employees to actually hold the shares. •

• The potential for risk aversion is limited as SARs holders have asymmetrical upside 
and downside potential.

• Share ownership is not diluted.
• They require a current period cash outflow
• Compensation expense is measured at fair value and allocated over the service life of 

the employee.

Phantom Shares

Compensation expense is based on the performance of hypothetical stock rather than the 
company’s actual stock. They can be used by private companies and highly illiquid companies.
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MULTINATIONAL OPERATIONS
Cross-Reference to CFA Institute Assigned Reading #16

Definitions

• The presentation currency (PC) is the currency in which the parent company reports 
its financial statements. It is typically the currency of the country where the parent is 
located.

• The functional currency (FC) is the currency of the primary business environment 
in which an entity operates. It is usually the currency in which the entity primarily 
generates and expends cash.

• The local currency (LC) is the currency of the country where the subsidiary operates. 

Foreign Currency Transaction Exposure to Foreign Exchange Risk

• For an import purchase, foreign exchange transaction exposure for the importing 
company arises when it defers a payment that must be made in foreign currency. The 
importer faces the risk that the value of the foreign currency will increase between 
the purchase date and the settlement date. Appreciation of the foreign currency would 
mean that the importer will have to spend more units of domestic currency to purchase 
the required amount of foreign currency to settle the obligation.

• For an export sale, foreign exchange transaction exposure for the exporting company 
arises when it allows the purchaser to make the payment sometime after the purchase 
date and agrees to be paid in foreign currency. The exporter faces the risk that the 
value of the foreign currency will decrease between the date of sale and the settlement 
date. Depreciation of the foreign currency would mean that the exporter will receive
a lower number of units of domestic currency upon converting the foreign currency 
amount when it is received.

Note that foreign currency transaction risk only arises when the payment and settlement dates 
are different.

Both, U.S. GAAP and IFRS require that changes in the value of a foreign currency asset/ 
liability resulting from a foreign currency transaction be recognized as gains/losses on the 
income statement. The exact amount of gains/losses recognized depends on:

FRA

• Whether the company has an asset or a liability that is exposed to foreign exchange risk.
• Whether the foreign currency increases or decreases in value versus the domestic 

currency.

Foreign Currency

Transaction Type of Exposure Strengthens Weakens

Export sale Asset (account receivable) Gain Loss
Import purchase Liability (account payable) Loss Gain

If the balance sheet date occurs between the transaction date and settlement date, foreign 
exchange gains/losses are still recognized (based on the difference between the spot rate at 
transaction date and the exchange rate on the balance sheet date). Once the transaction is 
settled, additional gains/losses are recognized (based on the difference between the exchange 
rate at balance sheet date and the exchange rate at settlement date).
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Analytical Issues

• The calculation of operating profit margin is affected by where translation gains/losses 
are recorded on the income statement.

• The eventual translation gain/loss can be different from the amount recognized 
initially if the balance sheet date lies between the transaction and settlement dates.

Translation of Foreign Currency Financial Statements

• The current rate method (also known as the all-current method) is used to translate 
financial statements presented in the functional currency (FC) into amounts expressed 
in the parent’s presentation currency (PC).

• The temporal method (also known as remeasurement) is used to translate financial 
statements presented in local currency (LC) into amounts expressed in the functional 
currency (FC).

The translation method that applies to a particular situation depends on the entity’s functional 
currency.

• If the local currency is deemed to be the functional currency (LC = FC ^  PC), the 
current rate method is used to translate foreign currency financial statements into the 
parent’s presentation currency.

o Such instances usually arise when the subsidiary is independent and its
operating, investing, and financing activities are decentralized from the parent.

• If the presentation currency is deemed to be the functional currency (LC ^  FC = PC), 
the temporal method is used to translate foreign currency financial statements into the 
parent’s presentation currency.

o Such instances usually arise when the subsidiary and parent are well- 
integrated.

• If local currency, functional currency, and presentation currency are different (LC ^
FC * PC), then:

o The temporal method is used to convert local currency amounts into functional 
currency; and then

o The current rate method is used to convert functional currency amounts into 
presentation currency.

Methods for Translating Foreign Currency Financial Statements of Subsidiaries

Local
Currency

Local
Currency

Local
Currency

Functional
Currency

Functional
Currency

Functional
Currency

CR Presentation
Currency

Presentation
Currency

Presentation
Currency
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The Current Rate Method

• The income statement and statement of retained earnings is translated first, and then 
the balance sheet is translated.

• All income statement accounts are translated at the historical rate (which for practical 
purposes is assumed to equal the average rate).

• All balance sheet accounts (except common equity) are translated at the current rate.
• Common equity is translated at the historical rate.
• Dividends are translated at the rate that applied when they were declared.
• The translation gain/loss for the period is included in shareholders’ equity under the 

cumulative translation adjustment (CTA).

The Temporal Method

• The balance sheet is translated first, followed by the income statement and statement 
of retained earnings.

• Monetary assets and monetary liabilities are translated at the current rate.
o Monetary assets include cash and receivables.
o Monetary liabilities include accounts payable, accrued expenses, long-term 

debt, and deferred income taxes. Most liabilities are monetary liabilities.
• Nonmonetary assets and liabilities measured at historical cost are translated at 

historical rates.
o Nonmonetary assets measured at historical cost include inventory measured at 

cost under the lower of cost or market rule, PP&E, and intangible assets, 
o Nonmonetary liabilities measured at historical cost include deferred revenue.

• Nonmonetary assets and liabilities measured at current value are translated at the 
exchange rate that existed when current value was determined.

o Nonmonetary assets measured at current cost include marketable securities and 
inventory measured at market under the lower of cost or market rule.

• Shareholders’ equity accounts are translated at historical rates.
• Revenues and expenses (other than expenses related to nonmonetary assets) are 

translated at the average rate.
• Expenses related to nonmonetary assets (e.g., COGS, depreciation, and amortization) 

are translated at historical rates prevailing at time of purchase of the related 
nonmonetary assets.

• The translation gain/loss is reported on the income statement.

Note that the historical exchange rate used to translate inventory and COGS under the 
temporal method will differ according to the cost flow assumption (FIFO, LIFO, AVCO) used. •

• If FIFO is used:
o Ending inventory is composed of recent purchases so inventory will be 

translated at relatively recent exchange rates, 
o Units sold are from the older purchases so COGS will be translated at 

relatively old exchange rates.
• If LIFO is used:

o Ending inventory is composed of older purchases so inventory will be 
translated at relatively old exchange rates, 

o Units sold are from the more recent purchases so COGS will be translated at 
relatively recent exchange rates.
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Differences in the Results of the Temporal and Current Rate Method

• Income before translation gain/loss is different under the two methods.
o The current rate method uses the average rate for depreciation and COGS.
o The temporal method uses historical rates.

• The translation gain/loss is different between the two methods.
o Exposure under the current rate method equals the subsidiaries’ net assets.
o Exposure under the temporal method equals the subsidiaries’ net monetary 

assets.
• Net income is different between the two methods.

o COGS and depreciation are converted at different rates under the two methods.
o Under the current rate method, the translation gain/loss is reported in

shareholders’ equity. Under the temporal method, it is reported on the income 
statement.

• Total assets are different between the two methods.
o Inventory and fixed assets are translated at current rates under the current rate 

method, but at historical rates under the temporal method.

Rules for Foreign Currency Translation

Current Rate Method 
FC = LC

Temporal Method 
FC = PC

Income Statement Component Exchange Rate Used
Sales Average rate Average rate
Cost of goods sold Average rate Historical rate
Selling expenses Average rate Average rate
Depreciation expense Average rate Historical rate
Amortization expense Average rate Historical rate
Interest expense Average rate Average rate
Income tax Average rate Average rate
Net income before translation 
gain (loss)

Computed as Rev -  Exp

Translation gain (loss) N/A Plug in Number
Net income Computed as Rev -  Exp Computed as ARE + 

Dividends
Less: Dividends Historical rate Historical rate
Change in retained earnings Computed as NI -  Dividends 

Used as input for translated
B/S

From B/S

FRA
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Current Rate Method 
FC = LC

Temporal Method 
FC = PC

Balance Sheet Component Exchange Rate Used

Cash Current rate Current rate
Accounts receivable Current rate Current rate
Monetary assets Current rate Current rate
Inventory Current rate Historical rate
Nonmonetary assets measured at 
current value

Current rate Current rate

Property, plant, and equipment Current rate Historical rate
Less: Accumulated depreciation Current rate Historical rate
Nonmonetary assets measured at 
historical cost

Current rate Historical rate

Accounts payable Current rate Current rate
Long-term notes payable Current rate Current rate
Monetary liabilities 
Nonmonetary liabilities:

Current rate Current rate

Measured at current value Current rate Current rate
Measured at historical cost Current rate Historical rate

Capital stock Historical rate Historical rate
Retained earnings From I/S To balance Used as input for

translated I/S
Cumulative translation adjustment Plug in Number N/A

Balance Sheet Exposure under the Current Rate and Temporal Methods

Exposure to translation adjustment is referred to as balance sheet translation, or accounting 
exposure.

• A foreign operation will have a net asset balance sheet exposure when the value of 
assets translated at the current exchange rate is greater than the value of liabilities 
translated at the current exchange rate.

• A foreign operation will have a net liability balance sheet exposure when the value 
of liabilities translated at the current exchange rate is greater than the value of assets 
translated at the current exchange rate.

Whether the current period’s translation adjustment results in a gain or loss depends on (1) 
the nature of the balance sheet exposure (net asset versus net liability) and (2) the direction of 
change in the value of the foreign currency (appreciating or depreciating).

Foreign Currency (FC)
Balance Sheet Exposure Strengthens Weakens
Net asset Positive translation adjustment Negative translation adjustment
Net liability Negative translation adjustment Positive translation adjustment
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Under the current rate method:

• The parent’s foreign currency exposure equals its net asset position in the subsidiary.
• If the subsidiary has a net asset (liability) exposure, an appreciating foreign currency 

will result in a translation gain (loss), which will be reflected in an increasing 
(decreasing) cumulative translation adjustment on the balance sheet.

• The current rate method usually results in a net asset balance sheet exposure (unless 
the entity has negative shareholders’ equity, which is very rare).

• Elimination of balance sheet exposure under the current rate method is rather difficult 
as it would require total assets to equal total liabilities (or zero shareholders’ equity in 
the foreign subsidiary).

Items Translated at Current Exchange Rate
Total assets > Total Liabilities —> Net asset balance sheet exposure

Under the temporal method:

• The parent’s exposure is limited to the subsidiary’s net monetary assets (liabilities).
• If the subsidiary has a net monetary asset (liability) exposure, an appreciating foreign 

currency will result in a translation gain (loss) on the income statement.
• Most liabilities are monetary liabilities (which are translated at the current exchange 

rate and entail exposure to translation adjustment), while most assets are nonmonetary 
assets (which are translated at historical exchange rates and do not entail exposure to 
translation adjustment). Therefore, liabilities translated at the current exchange rate 
usually exceed assets translated at the current exchange rate, which results in a net 
monetary liability exposure under the temporal method.

• Elimination of balance sheet exposure under the temporal method is relatively easy 
as the parent simply has to ensure that the monetary assets of the foreign subsidiary 
equal its monetary liabilities.

Items Translated at Current Exchange Rate
Exposed assets > Exposed liabilities —> Net asset balance sheet exposure
Exposed assets < Exposed liabilities —> Net liability balance sheet exposure

Financial Statement Ratios (Originally in Local Currency versus Current Rate Method)

• Pure income statement and balance sheet ratio remain unaffected by the method used.
• If the foreign currency is appreciating (depreciating) mixed ratios (based on end-of- 

year balance sheet values) will be smaller (larger) after translation.

Effects of Direction of Change in the Exchange Rate on Translated Amounts

Current Rate Method

Compared to a scenario where the exchange rate remains stable:

• If the foreign currency appreciates against the parent’s presentation currency, 
revenues, assets, liabilities, and total equity reported on the parent’s consolidated 
financial statements will be higher.

• If the foreign currency depreciates against the parent’s presentation currency, 
revenues, assets, liabilities, and total equity reported on the parent’s consolidated 
financial statements will be lower.

FRA
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Temporal Method

Compared to a scenario where the exchange rate remains stable:

• If the foreign currency appreciates against the parent’s presentation currency, 
revenues, assets, and liabilities reported on the parent’s consolidated financial 
statements will be higher. However, net income and shareholders’ equity will 
translate into lower amounts (assuming that the subsidiary has a net monetary liability 
exposure) because of the translation loss.

• If the foreign currency depreciates against the parent’s presentation currency, 
revenues, assets, and liabilities reported on the parent’s consolidated financial 
statements will be lower. However, net income and shareholders’ equity will translate 
into higher amounts (assuming that the subsidiary has a net monetary liability 
exposure) because of the translation gain.

Effects of Exchange Rate Movements on Financial Statements

Temporal Method, 
Net Monetary 
Liability Exposure

Temporal Method, 
Net Monetary Asset 
Exposure

Current Rate 
Method

Foreign
currency
strengthens
relative to
parent’s
presentation
currency

T Revenues 
t  Assets 
t  Liabilities 
i  Net income 
i  Shareholders’ equity 
Translation loss

T Revenues 
T Assets 
T Liabilities 
T Net income 
T Shareholders’ equity 
Translation gain

T Revenues 
T Assets 
T Liabilities 
T Net income 
T Shareholders’ equity 
Positive translation 
adjustment

Foreign 
currency 
weakens relative 
to parent’s 
presentation 
currency

i  Revenues 
i  Assets 
i  Liabilities 
T Net income 
T Shareholders’ equity 
Translation gain

i  Revenues 
i  Assets 
i  Liabilities 
X Net income 
i  Shareholders’ equity 
Translation loss

i  Revenues 
1 Assets 
i  Liabilities 
1 Net income 
i  Shareholders’ equity 
Negative translation 
adjustment

Hyperinflationary Economies

• U.S. GAAP defines a high inflationary economy as one where the cumulative three- 
year inflation rate exceeds 100%, which equates to an average of approximately 26% 
per year.

• IFRS provides no specific definition of high inflation, but does indicate that a 
cumulative three-year inflation rate approaching or exceeding 100% indicates high 
inflation.

Under U.S. GAAP, the functional currency is assumed to be the parent’s presentation currency 
and the temporal method is used to translate the subsidiary’s financial statements. The 
translation gain/loss is included in net income.

106 ©2019 Wiley



FINANCIAL REPORTING AND ANALYSIS

Under IFRS, the subsidiary’s foreign currency accounts are restated for inflation (using the 
procedures described below) and then translated into the parent’s presentation currency using 
the current exchange rate.

• Nonmonetary assets and liabilities are restated for changes in the general purchasing 
power of the local currency.

o Nonmonetary items carried at historical cost are restated for inflation by
multiplying their values by the change in the general price index from the date 
of acquisition to the balance sheet date.

o Nonmonetary items carried at revalued amounts are restated for inflation by 
multiplying their revised values by the change in the general price index from 
the date of revaluation to the balance sheet date.

• Monetary assets and liabilities (e.g., cash, receivables, and payables) are not restated 
for inflation.

• Shareholders’ equity accounts are restated for inflation by multiplying their values by 
the change in the general price index from the beginning of the period, or from the 
date of contribution (if later), till the balance sheet date.

• Income statement items are restated for inflation by multiplying their values by the 
change in the general price index from the dates when the items were originally 
recorded to the balance sheet date.

• All items are then translated into the parent’s presentation currency using the current 
exchange rate.

• The gain/loss in purchasing power is recorded on the income statement.

Under this method, a company’s net monetary asset (liability) position is exposed to 
inflation risk as monetary assets and liabilities are not restated for inflation. In an inflationary 
environment, borrowers (who have payables) gain while lenders (who hold receivables) lose 
out. Therefore, a company will recognize a purchasing power gain (loss) if it holds more 
monetary liabilities (assets) than monetary assets (liabilities).

Translation Disclosures and Analysis

Under both IFRS and U.S. GAAP, companies are required to disclose:

• The total amount of exchange differences (foreign currency transaction and translation 
gains and losses) recognized in net income.

• The total amount of cumulative translation adjustment classified as a separate 
component of shareholders’ equity, as well as a reconciliation of the amount of 
cumulative translation adjustment at the beginning and end of the period.

Further, note that:

• Disclosures relating to foreign currency translation are typically found in the MD&A 
section and the notes to the financial statements in the annual report.

• Multinational companies typically have several subsidiaries in different regions so the 
translation gain/loss on the income statement and cumulative translation adjustment 
on the balance sheet include the effects of translation of foreign currency accounts of 
all the parent’s subsidiaries.

• In order to facilitate comparisons across companies, analysts may add the change in 
CTA over the year to net income for the year. This adjustment where gains/losses that 
are reported directly in equity, are instead reported in net income, is known as clean 
surplus accounting.

U n d e r  d i r t y  s u r p l u s  

a c c o u n t i n g  c e r t a i n  

g a i n s / l o s s e s  

a r e  i n c l u d e d  i n  

s h a r e h o l d e r s ’  e q u i t y  

d i r e c t l y  u n d e r  

c o m p r e h e n s i v e  

i n c o m e .  E x a m p l e s  

o f  d i r t y  s u r p l u s  

i t e m s  i n c l u d e  

u n r e a l i z e d  g a i n s  a n d  

l o s s e s  o n  a v a i l a b l e -  

f o r - s a l e  s e c u r i t i e s .
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Multinational Operations and a Company’s Effective Tax Rate

Entities with operations in multiple countries with different tax rates have an incentive to 
set transfer prices (i.e., the prices at which divisions within the company transact with each 
other) such that a higher portion of profits is allocated to lower tax rate jurisdictions. This 
has prompted countries to establish various laws and practices to prevent aggressive transfer 
pricing practices.

Accounting standards require companies to explain the relationship between tax expense 
and accounting profit in a detailed reconciliation between the average effective tax rate (tax 
expense divided by pretax accounting profits) and the relevant statutory tax rate. Changes 
in impact of foreign taxes on the parent’s effective tax rate can be caused by (1) changes in 
applicable tax rates and/or (2) changes in the mix of profits earned in different countries (with 
different tax rates).

Additional Disclosures on the Effects of Foreign Currency

Disclosures Related to Sales Growth

Companies often include disclosures related to the impact of exchange rate movements on 
sales growth in (1) the MD&A and sometimes in (2) other financial reports such as company 
presentations to investors and earnings announcements. For multinationals, sales growth can 
be attributed to changes in price, volumes, and/or exchange rates. Analysts should consider 
organic sales growth (excluding foreign currency effects on sales growth) when forecasting 
future performance or evaluating management performance.

Disclosures Related to Major Sources of Foreign Exchange Risk

In order to assist users of financial statements, a multinational may:

• Describe the source(s) of its currency risks and approach to measuring and managing 
those risks (usually in MD&A); and

• Present a sensitivity analysis on the effects of currency fluctuations (usually in the 
additional disclosures sections of the notes).

ANALYSIS OF FINANCIAL INSTITUTIONS 

Important Aspect of Basel III

1. Minimum capital requirement
o Specifies the minimum percentage of a bank’s risk-weighted assets that must 

be funded with equity capital.
o Prevents a bank from using excessive financial leverage such that its ability to 

tolerate loan losses is critically impaired.
2. Minimum liquidity

o Specifies that a bank must have enough high-quality liquid assets to meet its 
liquidity requirements in a 30-day liquidity stress scenario, 

o Ensures that a bank has adequate cash in the event that it loses access to 
some of its funding sources or if it has to meet off-balance-sheet funding 
requirements.
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3. Stable funding
o Specifies the minimum amount of stable funding in relation to the liquidity 

needs of a bank over a one-year time horizon.
o Longer maturity deposits are considered more stable than shorter maturity 

deposits.
o Consumer deposits are considered more stable than funding from the interbank 

market.

Analyzing a Bank (The CAMELS Approach)

A bank is given a score between 1 and 5 on each factor, as well as an overall score that 
combines the bank’s scores on each of the individual factors. Factors considered include:

• Capital adequacy
o Common Equity Tier 1 Capital -  Includes common stock, any surplus resulting 

from the issue of common stock, retained earnings, accumulated other 
comprehensive income, and certain regulatory adjustments and deductions 
applied in the calculation of Common Equity Tier 1 Capital.

o Other Tier 1 Capital -  Includes instruments that meet certain criteria, such 
as subordination to bank deposits and other debt obligations, bear no fixed 
maturity, and have no requirement to pay dividends or interest that is not fully 
at the bank’s discretion.

o Tier 2 Capital -  Includes instruments that are subordinate to bank deposits and 
general creditors, as well as portions of the allowance for loan losses.

• Asset quality
o Analysis of credit quality

■ Credit risk associated with a bank’s loan portfolio (usually the 
largest proportion of assets).

■ Credit risk associated with a bank’s investments.
■ Counterparty credit risk associated with trading activities.
■ Potential credit risk linked to off-balance-sheet obligations such as 

guarantees and letters of credit.
■ Diversification of credit risk exposure across a bank’s financial 

assets.
■ Liquidity and other factors that affect asset value and marketability.

• Ratio analysis
o

■ Ratio of loan loss (or impairment) allowance to impaired loans.
■ Ratio of loan loss allowance to actual loan losses (actual loan losses 

equal charge-offs net of recoveries).
■ Ratio of loan loss provision to actual loan losses.
■ Management capabilities. Key roles of bank management are: 

o Identifying and exploiting profitable business opportunities.
o Ensuring compliance with applicable laws and regulations, 
o Implementing a strong corporate governance framework that includes an 

independent board and reduces agency risk, 
o Identifying and controlling the wide range of risks faced by the bank.

FRA

©2019 Wiley 109



FINANCIAL REPORTING AND ANALYSIS

FRA

• Earnings
o Accounting estimates must be scrutinized.
o Net interest income and net fee and commission income are typically less 

volatile than net trading income.
o Net interest income can be further analyzed by interest margin and average 

cost of funding.
• Liquidity position

o Liquidity Coverage Ratio (LCR)
■ This is calculated as highly liquid assets divided by expected cash 

outflows.
■ Highly liquid assets consist of cash and assets that can be easily 

converted into cash.
■ Expected cash flows are the anticipated one-month liquidity needs 

in a stress scenario.
■ Basel III sets a minimum LCR of 100%.

o Net Stable Funding Ratio (NSFR)
■ This is calculated as available stable funding (ASF) divided by 

required stable funding.
■ ASF is dependent on the composition and maturity of a bank’s 

funding sources (capital, deposits, and other liabilities).
■ Required stable funding is dependent on the composition and 

maturity of a bank’s asset base.
■ The NSFR assesses the liquidity needs of a bank’s assets against the 

liquidity provided by its funding sources.
■ On the asset side, longer-maturity loans require more stable funding 

than short-term liquid assets.
■ With funding sources, long-dated deposits are deemed to be more 

stable than short-dated deposits, whereas retail deposits are deemed 
to be more stable than deposits by other entities of the same 
maturity.

■ Basel III sets a minimum NSFR of 100%.
• Sensitivity to market risk

o Mismatches in maturity, repricing frequency, reference rates, and currency of 
its balance sheet assets and liabilities.

o Off-balance-sheet guarantees and derivatives positions linked to interest rates, 
equities, exchange rates, and commodities.

Factors not considered include:

• Government support/ownership.
• Mission of bank.
• Corporate culture.

Analytical considerations relevant to all types of companies not covered by CAMELS:

• Competitive environment.
• Off-balance-sheet items.
• Segment information.
• Currency exposure.
• Risk disclosures.
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Analyzing an Insurance Company

• Business profile and operations
• Earnings characteristics. Ratios considered include:

o Loss and loss adjustment expense ratio.
■ This is calculated as the sum of loss expense and loss adjustment 

expense divided by net premiums earned.
■ A lower ratio indicates that an insurer is better at estimating the

risks that it is insuring, 
o Underwriting expense ratio

■ This is calculated as underwriting expense divided by net premiums 
written.

■ A lower ratio indicates that an insurer is more efficient at generating
new insurance premiums, 

o Combined ratio
■ This is calculated as the sum of the loss and loss adjustment 

expense ratio and the underwriting expense ratio.
■ This ratio is used to assess the overall efficiency of an insurer’s 

underwriting business.
■ A combined ratio of less than 100% is considered efficient, while a

combined ratio of greater than 100% indicates an underwriting loss, 
o Dividends to policyholders (or shareholders) ratio

■ This is calculated as dividends paid divided by net premiums 
earned.

■ This ratio is a liquidity measure, as it compares dividends paid and 
premiums earned in the same accounting period.

o Combined ratio after dividends
■ This is calculated as the sum of the combined ratio and the 

dividends to policyholders (or shareholders) ratio.
■ This is a more stringent measure of overall efficiency than the 

combined ratio as it includes the cash return to policyholders (or 
shareholders).
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EVALUATING QUALITY OF FINANCIAL REPORTS
Cross-Reference to CFA Institute Assigned Reading #18

Conceptual Framework for Assessing the Quality of Financial Reports

• Financial reporting quality refers to the usefulness of information contained in the 
financial reports, including disclosures in the notes.

o High-quality reporting provides information that is useful in investment 
decision-making in that it is relevant and faithfully represents the company’s 
performance and position.

• Earnings quality (or results quality) pertains to the earnings and cash generated by the 
company’s core economic activities and its resulting financial condition.

o High-quality earnings (1) come from activities that the company will be able 
to sustain in the future, and (2) provide an adequate return on the company’s 
investment.

o Note that the term, earnings quality, encompasses quality of earnings, cash 
flow, and balance sheet items.

Relationship between Financial Reporting Quality and Earnings Quality

Earnings (Results) 
Quality

Financial Reporting Quality

Low High

HIGH

Low

LOW financial reporting 
quality impedes 
assessment of earnings 
quality and impedes 
valuation.

financial reporting quality 
enables assessment.
HIGH earnings quality 
increases company value.

HIGH
financial reporting quality 
enables assessment.
LOW earnings quality 
decreases company value.

Quality Spectrum of Financial Reports f r a

GAAP, Decision-Useful, Sustainable, and Adequate Returns: These are high-quality 
reports that provide useful information about high-quality earnings.

GAAP, Decision-Useful, but Sustainable? This level refers to a situation where high-quality 
reporting provides useful information, but the economic reality being depicted is not of high 
quality (i.e., earnings do not provide an adequate rate of return or they are not expected to 
recur).

Within GAAP, but Biased Accounting Choices: This level refers to a situation where high- 
quality reporting provides useful information, but biased choices result in financial reports that 
do not faithfully represent the company’s true economic situation. •

• Management can make aggressive or conservative accounting choices, both of which 
go against the concept of neutrality as unbiased financial reporting is the ideal.
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• Aside from biases in determining reported amounts, biases can also creep into the way 
information is presented. A company may choose to present information in a manner 
that obscures unfavorable information and/or highlights favorable information.

Within GAAP, but “Earnings Management”: This level refers to a situation where high- 
quality reporting provides useful information, but where earnings are “managed.” Earnings 
can be managed by taking real actions or through accounting choices.

Departures from GAAP Non-Compliant Accounting: This level reflects financial 
information that deviates from GAAP. Such financial information cannot be used to assess 
earnings quality, as comparisons with other entities or earlier periods cannot be made.

Departures from GAAP Fictitious Transactions: The level reflects the lowest quality 
of financial reports, where actual transactions are omitted and/or fictitious transactions are 
reported.

POTENTIAL PROBLEMS THAT AFFECT THE QUALITY OF FINANCIAL 
REPORTS

Reported Amounts and Timing of Recognition

While the choice regarding the reported amount and timing of recognition may focus on a 
single financial statement element (assets, liabilities, owners’ equity, revenues and gains, or 
expenses and losses), it can affect other elements as well.

• Aggressive, premature, and fictitious revenue recognition results in overstated income 
and, consequently, overstated equity. Further, assets (typically accounts receivable) are 
also overstated.

• Conservative revenue recognition, such as deferred recognition of revenue, results in 
understated net income, understated equity, and understated assets.

• Omission and delayed recognition of expenses result in understated expenses and 
overstated income, overstated equity, overstated assets, and/or understated liabilities.

o An understatement of bad debt expense results in overstated accounts 
receivable.

o Understated depreciation or amortization results in overstated long-lived 
assets.

o Understated interest, taxes, or other expenses result in understated related 
liabilities (accrued interest payable, taxes payable, or other payables).

• Understatement of contingent liabilities comes with overstated equity resulting from 
understated expenses and overstated income or overstated other comprehensive 
income.

• For financial assets and liabilities that must be reported at fair value, overstatement 
of financial assets and understatement of financial liabilities are associated with 
overstated equity resulting from overstated unrealized gains or understated unrealized 
losses.

• Cash flow from operations may be increased by deferring payments on payables, 
accelerating payments from customers, deferring purchases of inventory, and 
deferring other expenditures (e.g., maintenance and research).
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Classification

While choices relating to reported amounts and timing of recognition usually affect more 
than one financial statement element, classification choices typically relate to how an item is 
classified within a particular financial statement.

Accounting Warning Signs1

Potential Issues Possible Actions/Choices Warning Signs

• Overstatement or non-
sustainability of operating 
income and/or net income 
o Overstated or 

accelerated revenue 
recognition

o Understated expenses 
o Misclassification 

of revenue, gains, 
expenses, or losses

• Contingent sales with 
right of return, “channel 
stuffing” (the practice 
of inducing customers 
to order products they 
would otherwise not order 
or order at a later date 
through generous terms), 
“bill and hold” sales 
(encouraging customers 
to order goods and retain 
them on seller’s premises)

• Lessor use of finance 
(capital) leases

• Fictitious (fraudulent) 
revenue

• Capitalizing expenditures
as assets

• Lessee use of operating 
leases

• Classifying non-operating 
income or gains as part of 
operations

• Classifying ordinary 
expenses as non-recurring 
or non-operating

• Reporting gains 
through net income and 
losses through other 
comprehensive income

• Growth in revenue higher 
than that of industry or 
peers

• Increases in discounts 
to and returns from 
customers

• Higher growth rate in 
receivables than revenue

• Large proportion of 
revenue in final quarter of 
year for a non-seasonal 
business

• Cash flow from operations 
is much lower than 
operating income

• Inconsistency over time 
in the items included in 
operating revenues and 
operating expenses

• Increases in operating 
margin

• Aggressive accounting 
assumptions, such as long, 
depreciable lives

• Losses in non-operating 
income or other 
comprehensive income 
and gains in operating 
income or net income

• Compensation largely tied 
to financial results

(Table continued on next page...)

FRA

1 - 2018 CFA Program Curriculum Volume 2, Exhibit 4.
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Potential Issues Possible Actions/Choices Warning Signs

• Misstatement of balance 
sheet items (may affect 
income statement) 
o Over- or

understatement of 
assets 

o Over- or
understatement of 
liabilities

o Misclassification of 
assets and/or liabilities

• Choice of models and 
model inputs to measure 
fair value

• Classification from current 
to non-current

• Over- or understating 
reserves and allowances

• Understating identifiable 
assets and overstating 
goodwill

• Models and model 
inputs that bias fair value 
measures

• Inconsistency in model 
inputs when measuring 
fair value of assets 
compared with that of 
liabilities

• Typical current assets, 
such as accounts 
receivable and inventory, 
included in non-current
assets

• Allowances and reserves 
that fluctuate over time or 
are not comparable with 
peers

• High goodwill value 
relative to total assets

• Use of special purpose 
vehicles

• Large changes in deferred 
tax assets and liabilities

• Significant off-balance- 
sheet liabilities

• Overstatement of cash 
flow from operations

• Managing activities to 
affect cash flow from 
operations

• Misclassifying cash flows 
to positively affect cash 
flow from Operations

• Increase in accounts 
payable and decrease in 
accounts receivable and 
inventory

• Capitalized expenditures 
in investing activities

• Sales and leaseback
• Increases in bank 

overdrafts

Quality Issues and Mergers and Acquisitions

• Companies that are finding it difficult to generate cash may acquire other companies 
to increase cash flow from operations.

• A potential acquisition may create an incentive for management to use aggressive 
choices or even misreport.

• Misreporting can also be an incentive to make an acquisition.
• Acquisitions also provide opportunities to make choices that affect (1) the initial 

consolidated balance sheet and (2) consolidated income statements in the future.
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GAAP Compliant Financial Reporting that Diverges from Economic Reality

• Recognition of asset impairments and restructuring charges in a single accounting 
period is consistent with most GAAP, even though they are both likely the results of 
past activities over an extended period.

• Other items that are commonly encountered by analysts include the following:
o Revisions to estimates, such as the remaining economic lives of assets 
o Sudden increases in allowances and reserves
o Large accruals for losses (e.g., environmental or litigation-related liabilities)

• Some economic assets and liabilities may not be reflected on the financial statements 
(e.g., leases classified as operating leases, research and development (R&D) expenses, 
sales order backlogs).

• Certain items presented in other comprehensive income should be included in an 
analysis of net income.

Quantitative Tools to Assess the Likelihood of Misreporting

Beneish Model

M-score = -4.84 + 0.920 (DSR) + 0.528 (GMI) + 0.404 (AQI) + 0.892 (SGI)
+ 0.115 (DEPI) -0.172 (SGAI) + 4.670 (Accmals) -  0.327 (LEVI)

M-score = Score indicating probability of earnings manipulation.

• The higher the M-score (i.e., the less negative the number) the higher the probability 
of earnings manipulation.

• Generally speaking, a probability of earnings manipulation greater than 3.75% 
(corresponding to an M-score greater than -1.78) is considered a higher-than- 
acceptable probability of manipulation.

INDICATORS OF EARNINGS QUALITY 

Recurring Earnings

• Generally speaking, reported earnings that contain a high proportion of non-recurring 
items (e.g., discontinued operations, one-off asset sales, one-off litigation settlements, 
one-off tax settlements) are less likely to be sustainable and are therefore, considered 
low quality.

o For the purpose of analysis, it is important to include non-recurring items when 
making historical comparisons and in developing input estimates for valuation. 
However, analysts should always keep an eye out for classification shifting 
when estimating recurring or core earnings.

• Companies also understand that investors focus on recurring or core earnings. 
Therefore, in addition to reporting net income (on the face of the income statement), 
many companies voluntarily disclose pro forma income (also known as adjusted 
income or as non-GAAP measures) that excludes non-recurring items.

o Analysts must recognize that some companies may be motivated to classify 
an item non-recurring if it improves a performance metric that is important to 
investors.

FRA
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Earnings Persistence and Related Measures of Accruals

The higher the persistence of a company’s earnings, the higher its intrinsic value.

Eamingst+1 = a  + (3 j Cash flowt + |32Accrualst + £

• The cash component of earnings is more persistent than the accruals component so Pj 
tends to be greater than p2. The larger the accruals component of earnings, the lower 
the level of persistence and therefore, the lower the quality of earnings.

Discretionary versus Non-Discretionary Accruals

• Discretionary accruals arise from transactions or accounting choices outside the 
normal, which are possibly made with the intent to manage earnings.

• Non-discretionary accruals arise from normal transactions.

Identifying Abnormal Discretionary Accruals

• Model the company’s normal accruals and then identify outliers.
• Compare the magnitude of total accruals across companies.

Other Important Points

• A relatively strong signal that earnings are being manipulated is when a company 
reports positive net income, but with negative operating cash flows.

• However, note that although significant accruals can suggest earnings manipulation, it 
is not necessary for all fraudulent companies to have sizeable accruals.

• Research has shown that extreme levels of earnings, both high and low, are mean 
reverting, i.e., they tend to revert to normal levels over time. Therefore, extremely 
high/low earnings should not simply be extrapolated into the future when constructing 
forecasts. If earnings have a significant accruals component, they will be expected to 
revert towards the mean more quickly.

• Analysts should be wary of companies that consistently report earnings that exactly 
meet or only narrowly beat forecasts as they may be managing reported earnings.

• Two external indicators of poor-quality earnings are (1) enforcement actions by 
regulatory authorities and (2) restatements of previously-issued financial statements.

Looking for Quality in Revenues2

Start with the Basics

• The first step should be to fully understand the revenue recognition policies as stated 
in the most recent annual report. Without context for the way revenue is recognized, 
an analyst will not understand the risks involved in the proper reporting of revenue. 
For instance, analysts should determine the following:

o What are the shipping terms?
o What rights of return does a customer have: limited or extensive?
o Do rebates affect revenues, and if so, how are they accounted for? What 

estimates are involved?

2 - 2018 CFA Program Curriculum Volume 2, pages 332-333.
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o Are there multiple deliverables to customers for one arrangement? If so, is 
revenue deferred until some elements are delivered late in the contract? If there 
are multiple deliverables, do deferred revenues appear on the balance sheet?

Age Matters

• A study of DSO can reveal much about their quality. Receivables do not improve with 
age. Analysts should seek reasons for exceptions appearing when they

o Compare the trend in DSOs or receivables turnover over a relevant time frame.
o Compare the DSO of one company with the DSOs of similar competitors over 

similar time frames.

Is It Cash or Accrual?

• A high percentage of accounts receivable to revenues might mean nothing, but it 
might also mean that channel-stuffing has taken place, portending high future returns 
of inventory or decreased demand for product in the future. Analysts should

o Compare the percentage of accounts receivable to revenues over a relevant 
time frame.

o Compare the company’s percentage of accounts receivable to revenues with 
that of competitors or industry measures over similar time frames.

Compare with the Real World When Possible

• If a company reports non-financial data on a routine basis, try relating revenues to 
those data to determine whether trends in the revenue make sense. Examples include

o Airlines reporting extensive information about miles flown and capacity,
enabling an analyst to relate increases in revenues to an increase in miles flown 
or capacity.

o Retailers reporting square footage used and number of stores open.
o Companies across all industries reporting employee head counts.

• As always, analysts should compare any relevant revenue-per-unit measure with that 
of relevant competitors or industry measures.

Revenue Trends and Composition

• Trend analysis, over time and in comparison with competitors, can prompt analysts to 
ask questions of managers, or it can simply evoke discomfort with the overall revenue 
quality. Some relationships to examine include

o The relationships between the kinds of revenue recognized. For example, how 
much is attributable to product sales or licenses, and how much is attributable 
to services? Have the relationships changed over time, and if so, why?

o The relationship between overall revenue and accounts receivable. Do changes in 
overall revenues make sense when compared with changes in accounts receivable?

Relationships

• Does the company transact business with entities owned by senior officers or 
shareholders? This is a particularly sensitive area if the manager/shareholder-owned 
entities are private and there are revenues recognized from the private entity by a 
publicly owned company; it could be a dumping ground for obsolete or damaged 
inventory while inflating revenues.

FRA
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Looking for Quality in Expense Recognition3

Start with the Basics

• The first step should be to fully understand the cost capitalization policies as
stated in the most recent annual report. Without context for the costs stored on the 
balance sheet, analysts will not be able to comprehend practice exceptions they may 
encounter. Examples of policies that should be understood include the following: 

o What costs are capitalized in inventory? How is obsolescence accounted for? 
Are there reserves established for obsolescence that might be artificially raised 
or lowered?

o What are the depreciation policies, including depreciable lives? How do they 
compare with competitors’ policies? Have they changed from prior years?

FRA

Trend Analysis

• Trend analysis, over time and in comparison with competitors, can lead to questions 
the analyst can ask managers, or it can simply evoke discomfort with overall earnings 
quality because of issues with expenses. Some relationships to examine include the 
following:

o Each quarter, non-current asset accounts should be examined for quarter- 
to-quarter and year-to-year changes to see whether there are any unusual 
increases in costs. If present, they might indicate that improper capitalization 
of costs has occurred.

o Profit margins—gross and operating—are often observed by analysts in the 
examination of quarterly earnings. They are not often related to changes in the 
balance sheet, but they should be. If unusual buildups of non-current assets 
have occurred and the profit margins are improving or staying constant, it 
could mean that improper cost capitalization is taking place. Recall WorldCom 
and its improper capitalization of “line costs”: Profitability was maintained by 
capitalizing costs that should have been expensed. Also, the overall industry 
environment should be considered: Are margins stable while balance sheet 
accounts are growing and the industry is slumping? 

o Turnover ratio for total assets; property, plant, and equipment; and other assets 
should be computed (with revenues divided by the asset classification). Does a 
trend in the ratios indicate a slowing in turnover? Decreasing revenues might 
mean that the assets are used to make a product with declining demand and 
portend future asset write-downs. Steady or rising revenues and decreasing 
turnover might indicate improper cost capitalization, 

o Compute the depreciation (or amortization) expense compared to the relevant 
asset base. Is it decreasing or increasing over time without a good reason? How 
does it compare with that of competitors? 

o Compare the relationship of capital expenditures with gross property, plant, 
and equipment over time. Is the proportion of capital expenditures relative to 
total property, plant, and equipment increasing significantly over time? If so, 
it may indicate that the company is capitalizing costs more aggressively to 
prevent their recognition as current expenses.

3 - 2018 CFA Program Curriculum Volume 2, page 332-333.
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Relationships

• Does the company transact business with entities owned by senior officers or 
shareholders? This is a particularly sensitive area if the manager/shareholder-owned 
entities are private. Dealings between a public company and the manager-owned 
entity might take place at prices that are unfavorable for the public company in 
order to transfer wealth from the public company to the manager-owned entity. Such 
inappropriate transfers of wealth can also occur through excessive compensation, 
direct loans, or guarantees. These practices are often referred to as “tunneling.”

• In some cases, sham dealings between the manager-owned entity and the public 
company might be falsely reported to improve reported profits of the public company 
and thus enrich the managers whose compensation is performance based. In a 
different type of transaction, the manager-owned entity could transfer resources to 
the public company to ensure its economic viability and thus preserve the option
to misappropriate or to participate in profits in the future. These practices are often 
referred to as “propping.”

Bankruptcy Protection Models

Altman Model

Z-score =1.2 (Net working capital/Total assets) +1.4 (Retained eamings/Total assets)
+ 3.3 (EBIT/Total assets) + 0.6 (Market value of equity/Book value of liabilities) 
+ 1.0 (Sales/Total assets)

• A higher Z-score is better.

CASH FLOW QUALITY 

Indicators of Cash Flow Quality

For more established companies high-quality cash flow has the following characteristics:

• Positive OCF
• OCF derived from sustainable sources
• OCF adequate to cover capital expenditures, dividends, and debt repayment
• OCF with relatively low volatility (relative to industry participants)

FRA
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Generally speaking, OCF is viewed as being less easily manipulated than operating income 
and net income. However, the importance of OCF to investors creates a strong incentive for 
managers to manipulate amounts reported. Examples of issues relating to cash flow reporting 
quality are:

• Boosting OCF by selling receivables to a third-party.
o A decrease in a company’s days of sales outstanding may suggest this is 

happening.
• Boosting OCF by delaying repayment of payables.

o An increase in a company’s days of payables may suggest this is happening.
• Misclassifying cash flows. Management may try to shift inflows of cash from 

investing or financing activities into the operating section of the cash flow statement to 
inflate reported OCF.

BALANCE SHEET QUALITY

When it comes to the balance sheet, high financial results quality (i.e., a strong balance sheet) 
is indicated by an optimal amount of leverage, adequate liquidity, and optimal asset allocation. 
High financial reporting quality is indicated by (1) completeness, (2) unbiased measurement, 
and (3) clear presentation.

SOURCES OF INFORMATION ABOUT RISK

• The company’s financial statements
• Auditor’s opinion
• Notes to the financial statements
• Management commentary (management discussion and analysis, or MD&A)
• Other required disclosures
• Financial press as a source of information about risk

FRA
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INTEGRATION OF FINANCIAL STATEMENT ANALYSIS
TECHNIQUES

Cross-Reference to CFA Institute Assigned Reading #19

A Financial Statement Analysis Framework:1

Phase Sources of Information Examples of Output

1. Define the purpose 
and context of the 
analysis.

2. Collect input data.

3. Process input data, 
as required, into 
analytically useful 
data.

4. Analyze/interpret 
the data.

The nature of the analyst’s 
function, such as evaluating 
an equity or debt investment 
or issuing a credit rating. 
Communication with client 
or supervisor on needs and 
concerns.
Institutional guidelines related 
to developing specific work 
product.

Financial statements, other 
financial data, questionnaires, 
and industry/economic data. 
Discussions with 
management, suppliers, 
customers, and competitors. 
Company site visits (e.g., to 
production facilities or retail 
stores)

Data from the previous phase.

Input data and processed data

• Statement of the purpose or 
objective of analysis.

• A list (written or unwritten) 
of specific questions to be 
answered by the analysis.

• Nature and content of report to 
be provided.

• Timetable and budgeted 
resources for completion.

• Organized financial statements.
• Financial data tables.
• Completed questionnaires, if 

applicable.

• Adjusted financial statements.
• Common-size statements.
• Forecasts.

• Analytical results

5. Develop and 
communicate 
conclusions and 
recommendations 
(e.g., with an 
analysis report).

• Analytical results and 
previous reports

• Institutional guidelines for 
published reports

• Analytical report answering 
questions posed in Phase 1

• Recommendations regarding 
the purpose of the analysis, 
such as whether to make an 
investment or grant credit.

6. Follow-up. • Information gathered by 
periodically repeating 
above steps as necessary to 
determine whether changes to 
holdings or recommendations 
are necessary

• Update reports and 
recommendations

FRA
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Integrated Financial Statement Analysis

• The extended Dupont decomposition is used to identify the company’s key 
performance drivers. Equity income from associates should be removed from net 
income to evaluate the company’s performance on a stand-alone basis.

• The company’s asset base is analyzed to look for changes in the composition of the 
balance sheet.

• The capital structure is evaluated to determine if the company can support its strategic 
objectives and fulfill payment obligations.

• Segment disclosures are examined to attribute the company’s overall performance to 
different components of the business.

• Earnings should be broken down into their cash flow and accruals components to 
assess their persistence and sustainability.

• The company’s market value should be adjusted for the market value of the company’s 
ownership interests in associates. The implied value of the company on a stand-alone 
basis should be evaluated in light of peer company valuation ratios.

• The effects of sources of off balance sheet financing on the company’s operating and 
leverage ratios should be measured.

• The impact of proposed changes in accounting standards should be assessed as these 
may have a significant impact on the company’s valuation.

FRA
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CAPITAL BUDGETING
Cross-Reference to CFA Institute Assigned Reading #20

Capital Budgeting Analysis

Initial investment

Initial investment for a new investment = FCInv + NWCInv

• NWCInv = ANon-cash current assets -  ANon-debt current liabilities

Initial investment for a replacement project = FCInv + NWCInv -  Sal0 + T (Sal0 -  B0)

Annual after-tax operating cash flows

For a new investment: CF = (S -  C -  D) (1 -  T) + D or CF = (S -  C) (1 -  T) + TD 

For a replacement project: ACF = (AS -  AC) (1 - 1) + tAD 

Terminal year after-tax non-operating cash flows 

TNOCF = SalT + NWCInv -  T (Salx -  Bx)

When calculating terminal year after-tax non-operating cash flow for replacement project only 
consider the changes in cash flows that result from the replacement.

Important:

• Accelerated depreciation methods result in greater tax savings in the early years of 
a capital project compared to the straight-line method. Therefore, all other factors 
remaining the same, accelerated depreciation methods result in a greater net present 
value (NPV) for a project compared to straight-line depreciation.

• Spreadsheets are commonly used to evaluate capital budgeting proposals as they 
provide an effective way of building complex models that allow analysts to examine 
the effects of changes in assumptions on valuations.

Inflation and Capital Budgeting Analysis

Analysts should use a nominal discount rate to discount nominal cash flows and a real 
discount rate to discount real cash flows.

(1 + Nominal rate) = (1 + Real rate) x (1 + Inflation rate)

• Inflation reduces the value of depreciation tax savings.
• If inflation is higher (lower) than expected, then the profitability of the project will be 

lower (higher) than expected.
• If inflation is higher (lower) than expected, real payments to bondholders are lower

(higher) than expected. cf
• Inflation does not affect all revenues and costs uniformly.
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Mutually Exclusive Projects with Unequal Lives

Least Common Multiple of Lives Approach

The lives of both the projects are extended by replicating them until both the project chains 
extend over the same time horizon. Given equal time horizons, the two projects are compared 
based on the NPVs of all the cash flows in the chain and the chain with higher NPV is chosen.

Equivalent Annual Annuity Approach

This approach calculates the annuity payment over the project’s life that is equivalent in value 
to the project’s NPV. The investment project with the higher EAA is chosen.

Capital Rationing

In an ideal situation, companies would want to invest in all available projects that generate a 
positive NPV. Typically however, a company will have to choose its investments in a manner 
that will maximize shareholder wealth given the budget constraint. This is known as capital 
rationing.

• Under hard capital rationing, the budget is fixed. In such situations, managers should 
use the NPV or PI valuation methods.

• Under soft capital rationing, the managers may be allowed to exceed their budgets if 
they can invest the additional funds in a profitable manner.

Risk Analysis of Capital Investments

Stand-Alone Methods

Sensitivity analysis determines the effect of a change in one input variable at a time on the 
NPV of the project.

Scenario analysis calculates the NPV of a project in a number of different scenarios.

Simulation (Monte Carlo) analysis estimates the probability distribution of outcomes for the 
NPV of a project.

Market Risk Methods

The discount rate used to calculate a project’s NPV should reflect the risk associated with 
the project. Analysts typically use the capital asset pricing model (CAPM) to calculate this 
discount rate.

Required return for a project = Risk-free rate of return + Beta of the project (Market risk 
premium)

The required rate of return can be used in two ways. It can either be used to calculate the:

c f  • NPV of the project and positive NPV projects are accepted; or
• IRR of the project and projects whose IRR exceeds the required rate of return are 

accepted.
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Real Options

Real options are just like financial options and give their holders the right, but not the 
obligation, to make a capital budgeting decision in the future. Real options are contingent 
upon future events and provide managers with greater flexibility, which enhances the NPV of 
projects. There are several types of real options:

• Timing options give the company an option to delay investment.
• Sizing options give the company an option to either abandon a project if market 

conditions deteriorate, or to expand it if market conditions improve.
• Flexibility options give the company an option to either set a different price, or change 

the number of units produced depending on market conditions.
• Fundamental options are projects that behave as options as their payoffs are 

contingent on the price of an underlying asset.

Evaluating Capital Budgeting Projects with Real Options

• Use DCF analysis without considering real options.
• Use DCF analysis and add an estimated value of the real option.
• Use decision trees.
• Use option pricing models.

Common Capital Budgeting Pitfalls

• Not incorporating economic responses into the investment analysis.
• Misusing capital budgeting templates.
• Undertaking pet projects of senior managers.
• Basing investment decisions on EPS, net income, or return on equity instead of 

incremental cash flows.
• Using IRR instead of NPV to make investment decisions.
• Accounting for cash flows inaccurately.
• Over- or under-estimating of overhead costs.
• Not using the appropriate risk-adjusted discount rate.
• Spending the entire investment budget just because it was available.
• Failing to consider investment alternatives.
• Handling sunk costs and opportunity costs incorrectly.

Other Income Measures

Economic Income

Economic income is measured as an investment’s after-tax cash flows plus the change in the 
investment’s market value.

Economic income = After-tax cash flows + Increase in market value

Economic income = After-tax cash flows -  Economic depreciation

CF
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Economic income does not explicitly deduct interest expense when calculating cash flows; 
interest expense is reflected in the discount rate.

Accounting Income

Accounting income refers to a company’s reported net income. It differs from economic 
income in the following two ways:

• Accounting income subtracts interest expenses to arrive at net income.
• Unlike economic depreciation, which is based on the market value of the investment, 

accounting depreciation is based on the original cost of the investment.

Valuation Models

Economic Profit

Economic profit = [EBIT (1 -  Tax rate)] -  $WACC = NOPAT -  $WACC

Future economic profit should be discounted at the weighted average cost of capital to 
calculate NPV.

Residual Income

Residual income = Net income for the period -  Equity charge for the period

Equity charge for the period = Required return on equity x Beginning-of-period book value of 
equity

Future residual income should be discounted at the required return on equity to calculate NPV. 

Claims Valuation

This approach values a firm based on the values of claims of debt and equity holders against 
the firm’s assets. Cash flows available to debt and equity holders are separated and the cash 
flows available to debt holders are discounted at the cost of debt, while cash flows available to 
equity holders are discounted at the cost of equity. The present values of the two are added to 
calculate the NPV.
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CAPITAL STRUCTURE
Cross-Reference to CFA Institute Assigned Reading #21

The Capital Structure Decision

A company’s capital structure refers to the combination of debt and equity capital it uses to 
finance its business. The goal is to determine the capital structure that results in the minimum 
weighted average cost of capital and consequently, in the maximum value of the company.

MM Assumptions

• Investors have homogeneous expectations.
• Capital markets are perfect.
• Investors can borrow and lend at the risk-free rate.
• There are no agency costs.
• The financing decision and the investment decision are independent of each other. 

MM Proposition I without Taxes: Capital Structure Irrelevance

Given the assumptions listed above and no taxes, changes in capital structure do not affect 
company value.

MM Proposition II without Taxes: Higher Financial Leverage Raises the Cost of Equity

Debt finance is cheaper than equity finance. However, increased use of debt leads to an 
increase in the required rate of return on equity. The higher required return on equity is exactly 
offset by the cheaper cost of debt and therefore, there is no change in the company’s weighted 
average cost of capital. Basically, the company’s cost of capital is not determined by its capital 
structure but by business risk.

_ _ Interest EBIT -  Interest V =---- +---------

Relaxing the Assumption of no Taxes

MM Proposition I with Taxes

Use of debt would actually increase the value of a company. Interest paid is tax deductible in 
most countries, so the use of debt results in tax savings for the company. Therefore, the value 
of a levered company is greater than that of an unlevered company by an amount equal to the 
marginal tax rate multiplied by the value of debt:

VL = V u + tD

CF
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In this scenario (with no costs of financial distress), the value of a company would be 
maximized if its capital structure comprised of 100% debt.

MM Proposition II with Taxes

The cost of equity would still increase with increased debt financing, but not fast enough to 
exactly offset the use of (cheaper) debt, thereby decreasing the company’s weighted average 
cost of capital. Under this scenario, a company’s weighted average cost of capital is minimized 
at 100% debt.

Interest EBIT -  Interest

MM Propositions

Cost of Capital

C o s t  o f  e q u i t y

C o s t  o f  c a p i t a l  

C o s t  o f  d e b t

Figure 07.1a:
Cost of Capital with No Taxes.

MM Proposition II (without taxes) 
states that the use of cheaper debt 
increases the cost of equity. The 
increase in the cost of equity exactly 
offsets the benefit of adding cheaper 
debt to the capital structure, 
resulting in a constant WACC (cost 
of capital).

Cost of Capital
Figure 07.1b:
Cost of Capital with Taxes

C o s t  o f  e q u i t y

C o s t  o f  c a p i t a l

C o s t  o f  d e b t

Under MM Proposition II (with 
taxes) the cost of equity still 
increases, but not fast enough to 
completely undo the benefit of using 
cheaper debt (since debt also results 
in an interest tax shield), 
resulting in a decrease in the 
company’s weighted average 
cost of capital.

Debt/Equity
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Costs of Financial Distress

The expected cost of financial distress equals the actual cost of financial distress times the 
probability that the company will face financial distress. Leverage increases the costs of 
financial distress and the probability of financial distress.

Agency Costs

The conflicts of interest between owners and managers in all public and large private 
companies give rise to agency costs, which include:

• Monitoring costs
• Bonding costs
• Residual loss

Using more debt in the capital structure reduces net agency costs of equity.

Costs of Asymmetric Information

Information asymmetry arises from the fact that a company’s managers generally have more 
information about its performance than outsiders. Managers prefer internal financing and 
debt over equity as sources of raising capital (pecking order theory). Costs of asymmetric 
information decrease as more debt is issued.

The Optimal Capital Structure—Static Trade-Off Theory

Managers must balance the use of debt in a way that its tax shield benefits are exactly offset 
by its associated costs of financial distress.

VL = Vu + tD -  PV (Costs of financial distress)

The capital structure at which company value is maximized is the same as the capital structure 
at which the cost of capital (WACC) is minimized. Further, note that the WACC curve is 
U-shaped: •

• Initially as more debt is added to the capital structure, the WACC falls due to the 
lower cost of debt (compared to equity).

• Eventually, WACC increases as the cost of equity and the cost of debt both rise to 
compensate for the higher risk associated with high debt levels.
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Trade-Off Theory with Taxes and Costs of Financial Distress

Value of Company and the D/E Ratio

Market Value of the Firm V a l u e  o f  F i r m  i n  t h e

Cost of Capital and the D/E Ratio

Cost of Capital •

The weight of debt in an optimal capital structure is less than 100%. Companies usually adopt 
their optimal capital structure as their target capital structure with periods during which they 
temporarily deviate from their target capital structure due to the following reasons:

• It may make sense to exploit short-term opportunities in another source of financing.
• Changes in market values of debt and equity result in a change in the company’s 

capital structure.
• It might be impractical or expensive to maintain the target capital structure.
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Practical Issues in Capital Structure Policy

Debt Ratings

Higher financial leverage lowers a company’s debt ratings, which results in higher costs of 
raising additional debt. Companies therefore strive to maintain a level of debt which would not 
result in a downgrade in their credit rating.

Capital Structure Policy

When evaluating a company’s capital structure policy an analyst should consider:

• Changes in the company’s capital structure over time.
• The capital structure of competitors that have similar business risks.
• Company specific factors that may affect agency costs (e.g., corporate governance).

Leverage in an International Setting

Differences in capital structures across countries may be explained by:

• Institutional and legal environment.
• Financial markets and banking sector.
• Macroeconomic environment.

The impact of these factors is summarized in the following table:

Country-Specific Factor D/E Ratio Maturity of Debt

Institutional Framework
Efficient legal system Lower Longer
Common law as opposed to civil law Lower Longer
Lower information asymmetry Lower Longer
Favorable taxes on equity Lower N/A

Financial Markets and Banking System
Active bond and stock market N/A Longer
Bank-based financial system Higher N/A
Large institutional investors Lower Longer

Macroeconomic Environment
High inflation Lower Shorter
High GDP growth Lower Longer

CF
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DIVIDENDS AND SHARE REPURCHASES: ANALYSIS
Cross-Reference to CFA Institute Assigned Reading #22

CF

Dividend Policy and Company Value: Theory 

CASH DIVIDENDS 

Regular Cash Dividends

• A record of consistent dividends over an extended period of time indicates that the 
company is consistently profitable.

• A trend of increasing regular dividends over time indicates that the company is doing 
well and is willing to share profits with shareholders. This suggests that the company’s 
shares are of high investment quality.

• An increase in a company’s regular dividend, especially if unexpected, can send a very 
strong message out to investors and usually has a positive effect on share price.

Dividend Reinvestment Plans (DRPs)

A dividend reinvestment plan (DRP) is a system that allows investors to reinvest all or a 
portion of cash dividends received from a company in shares of the company. There are three 
types of DRPs:

• Open market DRPs, in which the company purchases shares (on behalf of plan 
participants) from the open market.

• New-issue DRPs or scrip dividend schemes, in which the company issues additional 
shares instead of repurchasing them.

• Plans where companies are permitted to obtain additional shares through open-market 
purchases or new issuances.

Advantages to the Company

• The shareholder base is diversified as smaller investors gain easier access to additional 
shares in the company. Companies usually prefer a broad and diversified shareholder 
base.

• They may encourage long-term investment in the company by building investor 
loyalty to the company.

• New issue DRPs allow companies to raise equity capital without incurring flotation 
costs.

Advantages to Shareholders

• Shareholders can accumulate shares in the company using dollar-cost averaging.
• DRPs are a cost-effective means for small investors to purchase additional shares in 

the company.
• There are no transaction costs associated with obtaining shares through a DRP.
• Shares offered in a DRP are sometimes issued to shareholders at a discount to the 

market price.
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Disadvantages to Shareholders

• In jurisdictions where capital gains are taxed, investors must keep records of the cost 
basis of shares received to accurately compute gains and losses when shares are sold.
If the shares are obtained at a price that is higher (lower) than the purchase price of 
the shares originally held, the investor’s average cost basis will increase (decrease).

• Cash dividends are fully taxed in the year they are received (even if reinvested). As 
a result, an investor who participates in a DRP may have to pay tax on cash that he 
actually does not receive.

• If new shares are issued at a discount, shareholders that do not participate in the DRP 
tend to suffer dilution.

Extra or Special (Irregular) Dividends

A special dividend refers to a dividend payment by a company that does not usually pay 
dividends, or a dividend payment on top of the company’s regular dividend. Companies use 
special dividends to distribute more earnings in strong years and to distribute excess cash to 
shareholders.

Liquidating Dividends

A dividend payment is known as a liquidating dividend when:

• A company goes out of business and its net assets are distributed to shareholders.
• A company sells off a portion of its business and distributes the proceeds to 

shareholders.
• A company pays out a dividend that is greater than its retained earnings. Such a 

payment reduces (impairs) the company’s stated capital.

STOCK DIVIDENDS

A stock dividend or a bonus issue occurs when a company issues additional common shares in 
the company (instead of cash) to shareholders.

• The investor ends up with more shares, which she did not have to pay for.
• The company issues a dividend without spending any cash.
• The market value of the company does not change in response to a stock dividend.
• The investor’s average cost per share falls, but the total cost remains unchanged.

Stock dividends do not affect an investor’s proportionate ownership of a company. A stock 
dividend basically just divides the market value of a firm’s equity into smaller pieces, but the 
percentage of the company owned by each shareholder remains the same, as does the market 
value of each investor’s holding. Stock dividends are generally not taxable.

Advantages of Paying Out Stock Dividends

• With more shares outstanding there is a greater chance of more small shareholders 
owning the stock, which broadens the company’s shareholder base.

• Stock dividends could bring the stock’s market price into the “optimal range” c f

(believed to lie somewhere between $20 and $80 for U.S. companies), where investors
are attracted to the stock.
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Differences between Stock Dividends and Cash Dividends for the Company

Cash dividends reduce assets (cash) and shareholders’ equity (retained earnings). When a 
company pays out cash dividends, not only do liquidity ratios deteriorate, but leverage ratios 
(e.g., debt-assets and debt-equity ratios) also worsen. On the other hand, stock dividends do 
not have any effect on a company’s capital structure. Retained earnings fall by the value of 
stock dividends paid, but there is an offsetting increase in contributed capital so there is no 
change in shareholders’ equity. Therefore, stock dividends have no impact on a company’s 
liquidity and solvency ratios.

STOCK SPLITS

Stock splits are similar to stock dividends in that they increase the total number of shares 
outstanding and have no economic effect on the company. If a company announces a 3-for-l 
stock split, it means that each investor will get an additional 2 shares (to make a total of 3) for 
each share originally held.

• The investor ends up with more shares, which she did not have to pay for.
• The company issues a dividend without spending any cash.
• The market value of the company does not change in response to a stock split.
• The investor’s average cost per share falls, but the total cost remains unchanged.

A stock dividend results in a transfer of retained earnings to contributed capital, whereas a 
stock split has no impact on any shareholders’ equity accounts.

Companies typically announce stock splits after a period during which the stock price has 
appreciated significantly to bring it down into a more marketable range. Many investors 
however, see a stock split announcement as a signal for future stock price appreciation.

A reverse stock split increases the share price and reduces the number of shares outstanding. 
Similar to stock splits, the aim of a reverse stock split is to bring the stock price into a more 
marketable range.

DIVIDEND POLICY AND COMPANY VALUE: THEORY 

Dividend Policy Does Not Matter

Miller and Modigliani proposed that under the assumptions of perfect capital markets a 
company’s dividend policy should have no impact on its cost of capital or on shareholders’ 
wealth because:

• A company’s dividend policy is independent of its investment and financing decisions.
• If shareholders needed investment income, they could construct their own cash 

flow stream by selling a sufficient number of shares without incurring any costs 
(homemade dividends).

Note that under the MM assumptions, there is no distinction between dividends and share 
repurchases.
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Market imperfections make it difficult to apply this theory in the real world.

• Companies and individuals incur transactions costs.
• Stock price volatility creates difficulties in creating homemade dividends.

Dividend Policy Matters: The Bird in Hand Argument

• Even under perfect capital markets, shareholders prefer current dividends over 
uncertain capital gains in the future.

• Shareholders require a lower return from companies that pay dividends, which lowers 
the cost of capital for those companies and increases their share prices.

MM counter: Paying dividends does not affect the risk of future cash flows; it only lowers the 
ex-dividend price of the stock with no impact on shareholder wealth.

Dividend Policy Matters: The Tax Argument

• Many countries impose a higher tax on dividends than on capital gains.
• Taxable investors therefore prefer companies that pay lower cash dividends and 

reinvest their earnings in profitable growth opportunities.
• In cases where companies do not have profitable growth opportunities, those investors 

would prefer share repurchases over cash dividends.

Other Theoretical Issues

Clientele Effect

• Different groups of investors prefer different dividend policies and are attracted to 
companies that match their desired policies.

• Investors’ marginal tax rates also have an effect on their preference for dividends.
• Some institutional investors prefer to invest only in companies that pay dividends.

The clientele effect does not lead to the conclusion that dividend policy affects shareholder 
wealth; it only asserts that dividend policy attracts investors who prefer that particular policy. 
Therefore, a change in a company’s dividend policy would have no effect on shareholders’ 
wealth and would only result in a switch in its clientele.

More on tax considerations:

The expected decrease in share price when a stock goes ex-dividend can be calculated using 
the following expression:
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• If the investor’s marginal tax rate on dividends is equal to that on capital gains, the 
decrease in share price when it goes ex-dividend should be equal to the amount of the 
dividend.

• If the investor’s marginal tax rate on dividends is higher (lower) than that on capital 
gains, the decrease in share price when it goes ex-dividend should be less (more) than 
the amount of the dividend.

Signalling Effect

• Dividend initiations or increases are usually taken as positive signals and lead to an 
increase in stock price.

o A dividend declaration can reduce some of the information asymmetry
between insiders and outsiders and close the gap between the market price and 
intrinsic value of the stock.

o A dividend initiation or increase tends to be associated with share price 
increases because it attracts more attention to the company, 

o In contrast, managers of overvalued companies have little reason to mimic 
such a signal because increased scrutiny would presumably result in a 
downward price adjustment to their shares.

• Companies that consistently increase their dividends seem to share the following 
characteristics:

o Dominant or niche positions in their industry, 
o Global operations, 
o Relatively less volatile earnings, 
o Relatively high returns on assets, 
o Relatively low debt ratios.

Controlling Agency Costs

• Shareholders are often concerned about management investing in projects that may 
increase the size of the company, but reduce shareholder wealth. In such cases, 
payment of cash dividends constrains management’s ability to overinvest.

• Excessive dividends reduce the amount of cash available to the company to make 
payments to its bondholders. Bondholders often restrict the amount of dividends that 
can be paid by a company during the term of their bonds through covenants.

Factors Affecting Dividend Policy

• Investment opportunities: All else being equal, companies that have greater profitable 
investment opportunities tend to pay lower dividends.

• Expected volatility of future earnings: All else being equal, companies with high 
expected volatility of future earnings tend to be more cautious in the size and 
frequency of dividend increases.

• Financial flexibility: A company’s management may omit or cut dividends to keep 
substantial cash in hand to deal with any unforeseen circumstances.

• Tax considerations: The lower an investor’s marginal tax rate on dividends relative 
to her marginal tax rate on capital gains, the stronger her preference for dividends. 
However, an important factor that works in favour of income from capital gains is 
that capital gains taxes do not have to be paid until shares are sold, while taxes on 
dividends must be paid when dividends are received.
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• Flotation costs: Internally generated funds are the cheapest source of finance for
a company. Companies with profitable investment opportunities tend to pay lower 
dividends and reinvest cash as opposed to issuing equity (with high associated 
flotation costs) when cash needs arise.

• Contractual and legal restrictions: Companies may be contractually or legally 
obligated to pay out dividends or to restrict the amount of dividends paid. This may be 
due to government regulations or bond covenants.

Taxation Methods

• Double taxation: A company’s earnings are first taxed at the corporate level and then 
again at the shareholder level when distributed as dividends.

ETR = CTR + [(1 -  CTR) x MTRD]

• Split-rate: A company’s earnings that are distributed as dividends are taxed at a lower 
rate than earnings that are retained by the company. Dividends are then taxed again at 
the shareholder level as ordinary income.

• Imputation: A company’s earnings that are distributed as dividends are taxed only 
once, at the shareholder’s marginal tax rate.

ETR = CTRd + [(1 -  CTRd) x MTRd]

Payout Policies

Stable Dividend Policy

Companies attempt to pay a regular stream of dividends (unaffected by short-term earnings 
volatility) and increase dividends only when forecasts suggest that the increase will be 
sustainable. Companies following this policy usually set a target payout ratio based on long-
term sustainable earnings and make dividend increases accordingly.

Expected increase in dividends = (Expected earnings x Target payout ratio -  Previous 
dividend) x Adjustment factor

Constant Dividend Payout Ratio Policy

This policy is followed by companies that want to reflect the cyclical nature of their business 
in the payment of dividends. They aim to pay out a constant percentage of net income as 
dividends.
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Residual Dividend Policy

Companies following this policy pay out dividends only if there is sufficient cash after 
accounting for investment opportunities in positive NPV projects.

• This policy results in significant fluctuations in the amount of dividends paid.
• To smooth their dividend payments, companies usually forecast earnings and capital 

expenditure requirements for a number of years in the future. This helps them 
determine residual dividends, which are then paid evenly over the forecast period.

Dividend = Residual earnings = Earnings -  (Capital budget x Equity percent in capital 
structure), or zero, whichever is greater.

SHARE REPURCHASES

A share repurchase occurs when a company buys back its own shares. Shares that are 
repurchased by the company are known as Treasury shares and once repurchased, are not 
considered for dividends, voting or calculating earnings per share.

Share Repurchases versus Cash Dividends

• Just because a company authorizes a share repurchase, it does not necessarily mean 
that the company is obligated to go through with the purchase. For cash dividends, 
once a company announces a dividend, it is committed to paying them.

• Cash dividends are distributed to shareholders in proportion to their ownership 
percentage. However, repurchases generally do not distribute cash in such a manner.

Share Repurchase Methods

Buy in the open market: Under this method, the company repurchases shares from the open 
market. Buying in the open market offers the company flexibility and is also cost-effective.

Buy back a fixed number of shares at a fixed price: This type of repurchase is known as a 
fixed price tender offer. The company offers to purchase a fixed number of shares at a fixed 
price (typically at a premium to the current market price) at a fixed date in the future. Fixed 
price tender offers can be accomplished very quickly.

Dutch Auction: Instead of specifying a fixed price for all the shares that the company wants 
to buy back (as is the case in a fixed price tender offer), under a Dutch Auction the company 
specifies a range of acceptable prices. Shareholders who are interested in selling their shares 
specify their selling price and the amount of shares that they want to sell. The company 
accepts the lowest bids first and then accepts higher and higher bids until it has repurchased 
the desired number of shares. Dutch auctions can also be accomplished relatively quickly.
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Repurchase by direct negotiation: This occurs when a company negotiates directly with a 
major shareholder to buy back its shares. This may occur in the following situations:

• A large shareholder wants to sell off its shares and the company wants to prevent the 
large block of shares from overhanging the market and depressing the share price.

• The company wants to buy out a large shareholder to prevent it from gaining 
representation on the company’s board of directors.

Effects of Share Repurchases

Share repurchases have an effect on a company’s balance sheet and its income statement. If 
the repurchase is financed with cash, assets (cash) and shareholders’ equity decline, and result 
in an increase in reported debt ratios. On the income statement, repurchases can increase or 
decrease EPS depending on how and at what cost the repurchase is financed.

• If the funds used to finance the repurchase are generated internally, a repurchase will 
increase EPS only if the funds would not have earned the company’s cost of capital if 
they were retained by the company.

• If borrowed funds are used to finance the repurchase, and the after-tax cost of 
borrowing is greater than the company’s earnings yield, EPS will fall.

• If borrowed funds are used to finance the repurchase, and the after-tax cost of 
borrowing is lower than the company’s earnings yield, EPS will rise.

It would be incorrect to infer that an increase in EPS indicates an increase in shareholder 
wealth. The cash used to finance the repurchase could as easily have been distributed as a cash 
dividend. Any capital gains resulting from an increase in EPS from share repurchases may be 
offset by a decrease in the stock’s dividend yield.

Effects of Share Repurchases on Book Value

• When the market price is greater than the book value per share, book value per share 
will decrease after the repurchase.

• When the market price is lower than the book value per share, book value per share 
will increase after the repurchase.

Impact on Shareholder Wealth of Cash Dividends and Share Repurchases

The impact on shareholder wealth of distributing cash to shareholders through a share 
repurchase or a cash dividend is the same. However, the above analysis assumes that: •

• Dividends are received as soon as the shares go ex-dividend.
• Tax implications of dividends and repurchases are the same.
• The information content of the two policies does not differ.
• The company can purchase any number of shares at the current market price. If 

the company must repurchase stock at a premium to the current market price, 
shareholders whose shares are repurchased benefit, while remaining shareholders 
suffer a decrease in their wealth.
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Cash Dividends versus Share Repurchases

All else being equal, the impact of share repurchases on shareholders’ wealth is the same as 
that of cash dividends. Managers often prefer share repurchases over cash dividends because 
of the following reasons:

• Potential tax advantages.
• Share price support / signalling that the company considers its shares a good 

investment.
• Added managerial flexibility.
• Offset dilution from employee stock options.
• Increasing financial leverage.

Share repurchases can signal that:

• Management thinks that the company’s shares are undervalued.
• The company has few positive NPV investment opportunities.

Analysis of Dividend Safety

All else being equal, a higher dividend payout ratio or a lower dividend coverage ratio 
increases the risk of a dividend cut or omission.

A comprehensive measure of dividend safety is the FCFE-coverage ratio:

FCFE coverage ratio = FCFE / [Dividends + Share repurchases]

• If the ratio equals 1, the company is distributing all available cash to shareholders.
• If the ratio is greater than 1, the company is retaining some earnings to enhance 

liquidity.
• If the ratio is less than 1, the company is borrowing cash to pay dividends.

Past financial data is not always an accurate determinant of future dividend safety. Unforeseen 
circumstances may force dividend-paying companies to cut or even omit their dividends 
altogether.
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CORPORATE PERFORMANCE, GOVERNANCE,
AND BUSINESS ETHICS

Cross-Reference to CFA Institute Assigned Reading #23

A company’s stakeholders are individuals or groups with an interest, claim, or stake in the 
company. Internal stakeholders include stockholders and employees (including managers, 
executives, and board members), while external stakeholders include customers, suppliers, 
creditors, governments, unions, local communities, and the general public.

Stakeholder Impact Analysis

In making choices between stakeholder groups, the company should prioritize the interests 
of its most important stakeholders. In order to identify its most important stakeholders, 
companies perform stakeholder impact analysis (SIA). This exercise has typically led 
companies to the conclusion that their three most important stakeholder groups are customers, 
employees, and stockholders.

Improving a company’s profitability and profit growth rate goes a long way in satisfying 
stockholders as well as the claims of several stakeholder groups (other than just stockholders). 
However, not all stakeholder groups want the company to maximize its long-run profitability 
and profit growth (e.g., suppliers and customers)

Agency Theory

Agency theory seeks to explain why managers might engage in behavior that is either illegal 
or, at the very least, not in the interests of the company’s stockholders.

Information asymmetry arises because stockholders delegate decision-making authority 
to the CEO, who by virtue of his or her position inside the company is likely to know far 
more than stockholders do about the company’s operations. While stockholders are aware 
of this information asymmetry, they have no choice but to trust that the agent will serve 
their interests. Principals try to deal with these challenges through a series of governance 
mechanisms that: •

• Shape the behavior of agents so that they act in line with the goals set by principals.
• Reduce the information asymmetry between agents and principals.
• Remove agents who do not prioritize the goals of principals and mislead them.

Ethical Issues in Strategy

Those who take the stakeholder view of business ethics often argue that managers should 
behave in an ethical manner because doing so will ensure the support of stakeholders and 
thus ultimately benefit the firm and its managers (i.e, managers who behave ethically only do 
so in “enlightened self-interest”). Others go a step further and argue that businesses need to 
recognize their noblesse oblige and give something back to the society that made their success 
possible.
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The Roots of Unethical Behavior

• An agent who lacks a strong sense of personal ethics is more likely to behave in an 
unethical manner in a business setting.

• An agent may not realize that she is behaving unethically, probably because the 
decision-making process used does not incorporate ethical considerations.

• An organizational culture that encourages making all decisions purely on economic 
grounds.

• Pressure from senior management to meet unrealistic performance goals.
• Unethical leadership that sets a precedent within the company that leads to violations.

Behaving Ethically

Managers should:

• Favor hiring and promoting people with a well-grounded sense of personal ethics.
• Build an organizational culture that places a high value on ethical behavior.
• Establish systematic decision-making processes that provide managers with a moral 

compass.
• Appoint ethics officers who (1) train employees to always be ethically aware,

(2) review decisions to make sure that are ethically responsible, and (3) handle 
confidential inquiries/complaints from employees.

• Establish strong corporate governance procedures to ensure that managers adhere to 
ethical norms.

• Strengthen the moral courage of employees by supporting employees who exercise 
moral courage, say no to superiors, or otherwise complain about unethical actions.

Philosophical Approaches to Ethics

The Friedman Doctrine

• The only social responsibility of business is to increase profits, as long as the company 
stays within the rules of law.

• Businesses have no responsibility to make social investments. If stockholders wish to 
undertake social expenditures, they can do it with their own money.

• Businesses should behave in an ethical manner, and not engage in deceit or fraud.
• Businesses should remain “within the rules of the game.” Unfortunately, rules of the 

game are not always well-established, and tend to be different across cultures.

Utilitarian Ethics

• The best decisions are those that produce the greatest good for the greatest number of 
people.

• While it is theoretically appealing, this philosophy has its drawbacks.
o First, measuring the benefits, costs, and risks of an action is not always 

straightforward.
o Second, the philosophy does not consider justice.
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Kantian Ethics

• People should be treated as ends and never purely as means to the ends of others.
• While the argument here is widely accepted, it is still an incomplete ethical 

framework.

Rights Theories

• People have certain fundamental rights that take precedence over a collective good. 
These rights form the basis for the moral compass that managers should apply in 
evaluating the ethical component of business decisions.

• The obligation to ensure that the rights of others are secured falls on more than one 
moral agent (a person or institution that is capable of moral action, including the 
government and corporations).

Justice Theories

• There should be a just (i.e., fair and equitable) distribution of economic goods and 
services.

• In a system where everyone is under the veil of ignorance (i.e., if everyone is ignorant 
of his or her particular characteristics, e.g., race, sex, intelligence, nationality, family 
background, etc.), people would unanimously agree on two fundamental principles of 
justice.

o First, that each person should be permitted the maximum amount of basic 
liberty.

o Second, that once equal basic liberty is ensured, inequality in basic social 
goods (income, wealth, and opportunities) is acceptable only if it benefits the 
least-advantaged person (differencing principle).
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CORPORATE GOVERNANCE
Cross-Reference to CFA Institute Assigned Reading #24

CF

Objectives of Corporate Governance

• Eliminate or reduce conflicts of interest, especially those between managers and 
shareholders, and

• Ensure that the company’s assets are used in the best interests of its investors and 
other stakeholders.

An Effective Corporate Governance System

• Describes the rights of shareholders and other important stakeholders.
• Defines to stakeholders the responsibilities of managers and directors.
• Identifies measurable accountabilities for the performance of responsibilities.
• Ensures fairness and equitable treatment in all dealings between managers, directors, 

and shareholders.
• Ensures complete transparency and accuracy in disclosures regarding operations, 

performance, risk, and financial position.

The system of corporate governance is affected by the way a business is structured. Three
main forms of businesses are discussed below:

Conflicts of Interest in Agency Relationships

• Manager-shareholder conflicts: Managers are entrusted with the capital provided 
by shareholders. Conflicts arise when, instead of using those funds for the benefit 
of shareholders, managers may use them for their own welfare. Managers may only 
invest in projects that increase the size of the firm or the firm’s revenue, but are not in 
the best interests of shareholders in the long-term.

• Director-shareholder conflicts: The board of directors of a company serves as 
an intermediary between the managers and owners. Directors act as agents of 
shareholders, entrusted with the responsibility of keeping a check on management. 
Conflicts arise when directors identify with the interests of management and prioritize 
those interests ahead of those of shareholders.

Responsibilities of the Board of Directors

• Establish corporate values and governance structures in the company to ensure that the 
business is conducted in an ethical, competent, fair and professional manner.

• Ensure that all legal and regulatory requirements are met and complied with fully in a 
timely manner.

• Establish long-term strategic objectives for the company with the goal of ensuring that 
the interests of shareholders come first and that the company’s obligations to others 
are met in a timely and complete manner.

• Establish clear lines of responsibility and a strong system of accountability and 
performance measurement in all areas of the company’s operations.

• Hire the chief executive officer, determine the compensation package, and periodically 
evaluate the officer’s performance.
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• Ensure that management has supplied the board with sufficient information for it to be 
fully-informed and prepared to make the decisions that are its responsibility, and to be 
able to adequately monitor and oversee the company’s management.

• Meet frequently enough to adequately perform its duties, and meet in extraordinary 
sessions as required by events.

• Acquire adequate training so that members are able to perform their duties properly.

Desirable Characteristics of an Effective Board of Directors

An effective board of directors should have the following characteristics:

• 75% of the board should consist of independent members.
• The CEO and the chairman of the board should be separate.
• Directors should possess the appropriate skills and experience to fulfil their fiduciary 

responsibilities to stakeholders.
• The whole board should either be elected annually or only a portion of directors 

should be up for re-election each year (staggered board).
• The board of directors should conduct a self-evaluation at least annually.
• The directors should meet at least annually without management being present.
• There should be an audit committee consisting of independent board members 

responsible for complete oversight of the company’s audit practices.
• There should be a nominations committee consisting of independent board members 

responsible for identifying and evaluating candidates for the board of directors and 
senior management.

• There should be a compensation committee consisting of independent board members 
responsible for setting directors’ and managers’ compensation.

• The board should have access to independent or expert legal counsel.
• There should be a statement of governance policies.

Environmental, Social, and Governmental Risk Exposures

• Legislative and regulatory risk
• Legal risk
• Reputational risk
• Operating risk
• Financial risk

Valuation Implications of Corporate Governance

Studies show that the quality of the corporate governance system of a company is directly
related to shareholder wealth. Weak corporate governance systems pose the following risks to
investors: •

• Accounting risk
• Asset risk
• Liability risk
• Strategic policy risk
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MERGERS AND ACQUISITIONS
Cross-Reference to CFA Institute Assigned Reading #25

An acquisition refers to the purchase of some portion of one company by another.

A merger occurs when a company purchases an entire company.

• In a statutory merger, all the assets and liabilities of the acquired company become 
part of the purchasing company and the acquired company ceases to exist as an 
identifiable entity.

• In a subsidiary merger, the acquired company becomes a subsidiary of the purchasing 
company.

• In a consolidation, both companies terminate their previous legal existence and form a 
new company.

Types of Mergers

• A horizontal merger occurs when two companies operating in the same kind of 
business merge.

• A vertical merger occurs when a company merges with another company in the same 
chain of production.

• A conglomerate merger occurs when a company merges with another company 
operating in a completely different line of business.

Motives for Mergers

• Synergy
• Growth
• Increasing market power
• Acquiring unique capabilities
• Diversification
• Bootstrapping earnings
• Managers’ personal incentives
• Tax considerations
• Unlocking hidden value
• Cross-border motivations

o To exploit market imperfections, e.g., lower cost of labor, 
o To overcome adverse government policies, such as protective tariffs, quotas, or 

other barriers to free trade, 
o To transfer superior technology to new markets.
o To differentiate products from those of competitors as well as to acquire a 

good reputation, 
o To follow clients globally.

CF
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Mergers and Industry Life Cycles

Industry Life  Industry
Cycle Stage Description Motives for Merger Types of Merger

Pioneering
development

• Low but slowly 
increasing sales 
growth.

• Substantial 
development costs.

Younger, smaller companies • Conglomerate 
may sell themselves to larger • Horizontal 
firms in mature or declining 
industries to enter into a new 
growth industry.
Young companies may merge 
with firms that allow them to 
pool management and capital 
resources.

Rapid • High profit • To meet substantial capital • Conglomerate
accelerating margins. requirements for expansion. • Horizontal
growth • Low competition.

Mature • Decrease in the • To achieve economies of • Horizontal
growth entry of new scale, savings, and operational • Vertical

competitors. efficiencies.
• Growth potential 

remains.

Stabilization 
and market 
maturity

• Increasing capacity 
constraints.

• Increasing 
competition.

To achieve economies of scale • Horizontal 
in research, production, and 
marketing to match low costs 
and prices of competitors.
Large companies may buy 
smaller companies to improve 
management and provide a 
broader financial base.

Deceleration • Overcapacity. • Horizontal mergers to ensure • Horizontal
of growth and • Eroding profit survival. • Vertical
decline margins. • Vertical mergers to increase • Conglomerate

efficiency and profit margins.
• Conglomerate mergers to 

exploit synergy.
• Companies in the industry 

may acquire companies in 
young industries.

Transaction Characteristics

Forms of Acquisition

• Stock purchase: This occurs when the acquirer purchases the target company’s stock 
from its shareholders.

• Asset purchase: This occurs when the acquirer purchases the target company’s assets 
by making a direct payment to the target company.
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Major Differences of Stock versus Asset Purchases

Stock Purchase Asset Purchase

Payment Target shareholders receive 
compensation in exchange for 
their shares.

Payment is made to the selling 
company rather than directly to 
shareholders.

Approval Shareholder approval required. Shareholder approval might not 
be required.

Tax: Corporate No corporate-level taxes. Target company pays taxes on 
any capital gains.

Tax: Shareholder Target company’s shareholders 
are taxed on their capital gain.

No direct tax consequence for 
target company’s shareholders.

Liabilities Acquirer assumes the target’s 
liabilities.

Acquirer generally avoids the 
assumption of liabilities.

Methods of Payment

An acquirer may pay for the merger either with cash, by offering its own securities, or through 
a mixed offering.

• A stock offering transfers a portion of the risks and rewards of the acquisition to 
target company’s shareholders. Therefore, if the acquirer is highly confident about the 
benefits of the merger, it would prefer to pay cash (in order to enjoy all the benefits 
of acquisition). Further, the more strongly target shareholders believe that the merger 
will create value, the more they will push for a stock offering.

• If the acquirer’s shares are considered overvalued by the market relative to the target 
company’s shares, the acquirer would prefer to pay in stock.

• The method of payment also depends on the acquirer’s preference regarding the 
capital structure. Cash payment requires the issuance of debt which increases financial 
leverage. On the other hand, issuance of new shares for a stock offering dilutes the 
ownership interests of existing shareholders.

Mind-Set of Target Management

Friendly Mergers

Before reaching a formal deal, both parties conduct due diligence in which they both examine 
the others’ books and records to confirm the accuracy of their statements in negotiations.
After the completion of due diligence and successful negotiations, the parties enter into a 
definitive merger agreement, which contains the details of the transaction. This is the stage at 
which the parties publicly announce their intention to merge and the merger is now subject to 
shareholder approval.

CF
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Hostile Mergers

A hostile merger is one that is opposed by the target company’s management. In this case, the 
acquirer may bypass management to make the offer directly to the target company’s board of 
directors in a tactic known as a bear hug. If the company’s directors consider the offer to be 
high enough, they may appoint a special committee to negotiate the sale.

In some situations, the acquirer may directly approach the shareholders of the target company 
through a tender offer. A tender offer can be made with cash, shares of the acquirer’s own 
stock, other securities, or some combination of securities and cash.

An acquirer may also try to take control of the target company through a proxy fight. Shareholders 
are asked to vote for the acquirer’s proposed list of directors. If elected, the new board of directors 
may change the target company’s management and the takeover may turn friendly.

Takeovers

Pre-Offer Takeover Defense Mechanisms

• Poison pills
• Poison puts
• Incorporation in a state with restrictive laws
• Staggered board of directors
• Restricted voting rights
• Supermajority voting provisions
• Fair price amendments
• Golden parachutes

Post-Offer Takeover Defense Mechanisms

• “Just say no” defense
• Litigation
• Greenmail
• Share repurchase
• Leveraged recapitalization “Crown Jewel” defense
• “Pac-man” defense
• White knight defense
• White squire defense

Regulation

Antitrust Laws

These laws ensure that markets remain competitive. A common measure of market power is 
the Herfindahl-Hirschman Index (HHI). It measures market concentration by summing the 
squares of the market shares for each company in an industry.

HHI = X
•1

 ̂ Sales or output of firm i w 1x luu
2

CF

 ̂Total sales or output of market j
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A higher HHI means that the industry is highly concentrated and there is little competition. 
Regulatory authorities are not only concerned with the HHI before the merger, but also with 
the change in HHI due to the merger.

HHI concentration level

Post-Merger HHI Concentration Change in HHI Government Action

Less than 1,000 Not concentrated Any amount No action
Between 1,000 and 1,800 Moderately concentrated 100 or more Possible challenge
More than 1,800 Highly concentrated 50 or more Challenge

Additional considerations used in evaluating market power:

• Responsiveness of consumers to price changes.
• Efficiency of companies in the industry.
• Financial viability of merger candidates.
• Ability of U.S. companies to compete in foreign markets.

Securities Laws

These laws aim to maintain both fairness in merger activities and confidence in financial 
markets. The most important securities law is the Williams Act.

Merger Analysis

Target Company Valuation 

Discounted Cash Flow Analysis

In discounted cash flow (DCF) models, analysts estimate the future cash flows expected to be 
generated by a company and discount these cash flows to the present in order to estimate the 
value of the company. These models require careful estimation of the growth rate in cash flows 
and the required rate of return.

Calculating FCFF:
Net income

+ Net interest after tax
= Unlevered income
+ Changes in deferred taxes
= NOPLAT (net operating profit less adjusted taxes)
+ Net non-cash charges
-  Change in net working capital
-  Capital expenditures (capex)
Free cash flow to the firm (FCFF)

Net interest after tax = (Interest expense -  Interest income) (1 -  tax rate)
Working capital = Current assets (excl. cash and equivalents) -  Current liabilities (excl. 
short-term debt)

158 ©2019 Wiley



CORPORATE FINANCE

Calculating terminal value:

The terminal value may either be calculated using the constant growth formula or by applying 
a multiple for which the analyst expects the average company to sell at the end of the 
forecasting horizon.

Terminal value T =
FCFFT (1 + g) 
(WACC -  g)

Advantages of DCF analysis:

• It is easy to model expected changes in the target company’s cash flows.
• The estimated intrinsic value is based on forecasted fundamentals.
• It is easy to change assumptions and estimates.

Disadvantages of DCF analysis:

• It is difficult to apply when free cash flows do not align with profitability.
• Estimates of earnings entail a great deal of uncertainty.
• Changes in discount rates due to capital market developments can have a significant 

impact on valuation.
• Terminal value estimates may vary across calculation methods.

Comparable Company Analysis

Under this approach, relative valuation measures are used to estimate the market value of the 
target company, and then a takeover premium is added to determine a fair acquisition price.

The following steps are followed in comparable company analysis:

• Identify a set of comparable companies.
• Calculate different relative value measures based on current market prices of 

comparable companies.
• Calculate specific relative value metrics and apply these to the target firm.
• Estimate the takeover premium.

Advantages:

• The target company’s value is estimated using similar companies in the market.
• Most of the required data is readily available.
• Value estimates are derived directly from the market.

Disadvantages:

• A mispricing in one of the companies will cause the estimated value to be incorrect as
well. c f

• The takeover premium needs to be estimated separately.
• It is difficult to incorporate any specific plans for the target company into the analysis.
• The data available for past premiums may not be suitable for the target company.
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Comparable Transaction Analysis

This approach utilizes recent merger transactions involving comparable companies to determine
a fair acquisition price (directly) for the target company. It requires the following steps:

• Identification of relevant merger transactions.
• Based on completed deals and transaction prices, relative valuation metrics are 

calculated for the companies in sample.
• Apply multiples to the target company.

Advantages of comparable transaction analysis:

• There is no need to estimate the takeover premium separately as it is built into the 
transaction prices used to calculate valuation multiples.

• Actual (and recent) transaction values are used in deriving the target’s value, as 
opposed to the subjective estimates and assumptions used in DCF analysis.

• Challenges to valuation (litigation risk for target board members or management) are 
less likely given that recent comparable transaction prices are used.

Disadvantages of comparable transaction analysis:

• Recent transaction prices can be influenced by market conditions. In such instances, 
these inaccuracies flow through to the estimates of target company value.

• A lack of recent and relevant transaction data for companies in the same industry may 
force the use of data from related sectors. As a result, the value derived for the target 
may not be accurate.

• It is difficult to incorporate any anticipated target capital structure changes and merger 
synergies into the analysis.

Bid Evaluation

Target shareholders’ gain = Premium = Price paid for the target company -  Pre-merger value
of the target company

Acquirers’ gain = Synergies -  Premium

The post-merger value of the combined company can be calculated as:

vA* = VA + VT + s - c
VA* = Post-merger value of the combined company 
VA = Pre-merger value of the acquirer 
Vx = Pre-merger value of the target company 

S = Synergies created by the business combination 
C = Cash paid to target shareholders

When evaluating a merger offer, the minimum bid that target shareholders would accept is the 
c f  pre-merger market value of the target company, while the maximum amount that any acquirer

would be willing to pay is the pre-merger value of the target plus the value of potential 
synergies.
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Bidding prices therefore generally lie between these two amounts. This also implies that 
analysis of a merger not only depends on the assessment of pre-merger target value, but also 
assessments of estimated synergies.

Factors Affecting Choice of Payment

• The more confident the counterparties are that estimated synergies will be realized 
from the merger, the more the acquiring company would want to pay in cash, and the 
more the target shareholders would prefer receiving stock.

o The greater the proportion of the acquisition price represented by stock, 
the more that the risk and rewards of the merger will be passed on to target 
shareholders.

• The more confident the acquiring company is in its estimates of the target’s value, the 
more it would prefer to pay in cash and the more the target would prefer to receive 
stock.

Who Benefits from Mergers?

• Empirical studies show that over the short-term, merger transactions benefit target 
company shareholders, while acquiring company shareholders suffer.

• In the long-term, acquiring companies tend to underperform comparable companies.

Based on empirical results, the characteristics of mergers and acquisitions that create value 
are:

• The buyer is strong.
• The transaction premiums are relatively low.
• The number of bidders is low.
• The initial market reaction is favorable.

Corporate Restructuring

Corporate restructuring typically refers to when a company gets smaller by selling, splitting 
off, or shedding operating assets. When a company sells a division or a subsidiary, it is 
referred to as a divestiture. Common reasons for restructuring are: •

• Change in strategic focus.
• Poor fit.
• Reverse synergy.
• Financial or cash flow needs.
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Forms of Restructuring

• Equity carve-out: A company separates one of its divisions to create a new legal entity 
offering its equity to outsiders.

• Spin-off: A company separates one of its divisions to create a new legal entity offering 
its current shareholders a proportional number of shares in the new entity. A spin-off 
does not result in a cash inflow to the parent.

• Split-off: A company separates one of its divisions to create a new legal entity offering 
its current shareholders shares in the newly formed entity in exchange for their shares 
of the parent.

• Liquidation: A company is broken and sold in parts.
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EQUITY VALUATION

EQUITY VALUATION: APPLICATIONS AND PROCESSES
Cross-Reference to CFA Institute Assigned Reading #26 ^

Intrinsic Value

Intrinsic value is the actual or “true” value of an asset based on its underlying investment 
characteristics. Estimates of intrinsic value depend on an analyst’s forecasts as well as the 
valuation model used.

Efficient market hypothesis assumes that market price is the best available estimate of a 
security’s intrinsic value. Active management is based on the notion that various factors can 
cause market price to diverge from intrinsic value. Active investment managers expect to earn 
abnormal risk-adjusted returns by trading on perceived mispricings (differences between a 
security’s market price and intrinsic value).

There are two possible sources of mispricing:

• The difference between the unobservable true intrinsic value and the observed market price.
• The difference between the intrinsic value estimate and the unobservable true intrinsic 

value.

Perceived mispricing = True mispricing + Error in the estimate of intrinsic value.

Ve — P = (V — P) + (VE -  V)

VE = Estimate of intrinsic value 
P = Market price
V = True (unobservable) intrinsic value

Going-Concern Value and Liquidation Value

• The going-concern value of a company is based on the going-concern assumption i.e., 
the company will continue to exist for the foreseeable future.

• The liquidation value is based on the assumption that the company will immediately 
be dissolved and its assets sold individually.

The difference between the going-concern and liquidation values for a company depends on:

• The amount of value created by the application of human capital to the assets’ 
productive capacity.

• The time frame available for liquidating assets.

Fair Market Value and Investment Value

• Fair market value is the price at which an asset or a liability can be exchanged 
between knowledgeable, willing parties in an arm’s length transaction. Market prices 
should in the long run generally reflect fair market values.

• There might be instances when investors are willing to pay more than the fair market 
value for an asset (e.g., due to potential synergies). This unique value to the particular 
buyer based on its requirements and expectations is known as investment value.
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Applications of Equity Valuation

ev • Selecting stocks.
• Inferring market expectations regarding company fundamentals (profitability, risk, etc.).
• Evaluating corporate events (mergers, acquisitions, divestures, etc.).
• Rendering fairness opinions from third parties (e.g., on the terms of a merger).
• Evaluating business strategies and models.
• Communicating with analysts and shareholders.
• Appraising private businesses for transactional and tax reporting purposes.
• Estimating value of share-based payments (compensation).

Steps in the Valuation Process

1. Understanding the business.
2. Forecasting company performance.
3. Selecting the appropriate valuation model.
4. Converting forecasts to a valuation.
5. Applying the valuation conclusions.

Industry and Competitive Analysis

How attractive are the industries in which the company operates?

• Intra-industry rivalry: Low rivalry among the industry participants enhances overall 
industry profitability.

• New entrants: High barriers to entry result in higher industry profitability.
• Substitutes: A few potential substitutes and high switching costs increase industry 

profitability.
• Supplier power: A large number of suppliers for inputs benefit the industry.
• Buyer power: A large number of customers for an industry’s product is generally 

better for the industry.

What is the company’s corporate strategy?

• Cost leadership: A company following this strategy aims to become the lowest cost 
producer of a specific product.

• Differentiation: A company following this strategy charges premium prices in return 
for its unique products and services that are valued by customers.

• Focus: A company following this strategy aims to seek competitive advantage in a 
particular target segment or segments either based on cost leadership or differentiation.

How well has the company executed its strategy and what are its prospects for future execution?

• Evaluate qualitative factors (e.g., ownership structure, economic value of intangible 
assets, etc.).

• Do not assume that past performance will be replicated going forward.

How persistent are the company’s earnings?

• Identify those aspects of reported performance that are not likely to recur.
• Decompose income into its cash and accrual components. Accrual components are 

less persistent and result in lower ROA in the future.
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Forecasting Company Performance

The top-down forecasting approach starts with international and national macroeconomic e v

forecasts followed by industry forecasts and finally, individual company and asset forecasts.

The bottom-up forecasting approach aggregates individual company forecasts into industry 
forecasts, which in turn are aggregated to macroeconomic forecasts.

Valuation Models

Absolute valuation models look to estimate an asset’s intrinsic value which can then be 
compared with its market price (e.g., dividend discount models and asset-based valuation 
models). Relative valuation models are based on the assumption that similar assets should 
be priced similarly and estimate an asset’s value relative to that of another asset. Relative 
valuation is typically implemented using price multiples, the most common of which is the 
price-to-earnings ratio (P/E).

Instead of valuing a company as a single entity, analysts may estimate the values of its various 
businesses individually as going-concerns and then add them up to arrive at a value for the 
company. This method is known as sum-of-the-parts valuation. Conglomerate discounts may 
need to be applied when using this approach.

Criteria for Model Selection

The model must be:

• Consistent with the characteristics of the company being valued.
• Appropriate, given the availability and quality of data.
• Consistent with the purpose of valuation, including the analyst’s perspective.

Converting Forecasts to a Valuation

• Sensitivity analysis aims to determine how changes in an assumed input would alter 
the outcome of the analysis.

• Situational adjustments include:
o Control premiums: An investor willing to acquire a controlling interest in a 

company will need to pay a premium for control, 
o Lack of marketability discount: An investor requires a greater return from 

securities that are not traded publicly to compensate her for the lack of 
marketability.

o Illiquidity discount: Securities that are not traded very frequently often reflect 
an illiquidity discount.

Analysts

• Sell-side analysts issue research reports that are widely distributed to current and 
prospective retail and institutional brokerage clients.

• Buy-side analysts work at investment management firms, trust, and bank trust 
departments where they issue reports that are used by the portfolio manager or 
investment committee as inputs in investment decision making.
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Analysts’ Role and Responsibilities

ev In performing valuations, analysts should hold themselves accountable to (1) standards of
competence and (2) standards of conduct.

• Analysts help clients achieve their investment objectives.
• Analysts contribute to the efficient functioning of capital markets.
• Analysts benefit the suppliers of capital by effectively monitoring management 

performance.

Characteristics of an Effective Research Report

• Contains timely information.
• Is written in clear, incisive language.
• Is objective and well researched, with key assumptions clearly identified.
• Distinguishes clearly between facts and opinions.
• Contains analysis, forecasts, valuation, and a recommendation that are internally 

consistent.
• Presents sufficient information to allow a reader to critique the valuation.
• States the key risk factors involved in an investment in the company.
• Discloses any potential conflicts of interests faced by the analyst.
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RETURN CONCEPTS
Cross-Reference to CFA Institute Assigned Reading #27

Holding Period Return (HPR)

HPR is the return earned on an investment over the entire investment horizon and consists of 
two components—investment income and price return. It is calculated as:

Holding period return =
Pi P0 + D[

Po

• Holding period returns based on past information (in which the selling price and 
dividends are known) are referred to as realized holding period returns.

• Holding period returns in a forward-looking context (in which the selling price and 
dividends are not known) are referred to as expected holding period returns.

Required Return

The required return is the minimum level of return required by an investor to invest in a 
particular asset (given the level of risk) over a specified period of time.

• If the expected return is equal to the investor’s required return, the asset is fairly 
valued.

• If the expected return exceeds the investor’s required return, the asset is undervalued.
• If the expected return is lower than the investor’s required return, the asset is 

overvalued.

The difference between an asset’s expected return and required return is called the asset’s 
expected alpha or expected abnormal return. The difference between actual holding period 
return and the required return for the same period is called realized alpha.

• If an asset’s current price equals its intrinsic value, the expected return is the same as 
the required return and the expected alpha is zero.

• If an asset’s current price exceeds its intrinsic value, the expected return is less than 
the required return and the expected alpha is negative.

• If an asset’s current price is lower than its intrinsic value, the expected return is 
greater than the required return and the expected alpha is positive.

When an asset’s current price is lower than its intrinsic value, an investor would expect 
the market price to converge to intrinsic value over time. In such a situation, the investor’s 
expected return has two components; the required return and a return from convergence of 
price to intrinsic value. However, the convergence component of expected return can be risky 
because: •

• The analyst’s estimates may not be accurate.
• The price may not converge to its intrinsic value over the investor’s time horizon.
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Discount Rate

ev The discount rate is used by investors to calculate the present value of a future stream of cash
flows. It is based on the characteristics of the investment.

Internal Rate of Return (IRR)

The internal rate of return on an investment is the discount rate that equates the present value 
of all expected inflows from the investment to its current price. If an asset is assumed to be 
efficiently priced (i.e., market price equals its intrinsic value), the IRR can be calculated using 
the dividend discount model as follows:

„ , Next vear’s dividend
Required return (IRR) = --------------------------- h Expected dividend growth rate

Market price

The Equity Risk Premium (ERP)

ERP refers to the additional return (premium) required by investors to invest in equities rather 
than a risk-free asset.

The required rate of return on a particular stock can be computed using either of the following 
two approaches. Both these approaches require the equity risk premium to be estimated first.

1. Required return on share i = Current expected risk-free return + ft (Equity risk 
premium)

o A beta greater (lower) than 1 indicates that the security has greater-than- 
average (lower-than-average) systematic risk.

2. Required return on share i = Current expected risk-free return + Equity risk premium
± Other risk premia/discounts appropriate for i 

o This method of estimating the required return is known as the build-up
method. It is discussed later in the reading and is primarily used for valuations 
of private businesses.

The equity risk premium may be estimated based on:

• Historical estimates of the difference between broad-based equity market-index 
returns and government debt returns over the same time period.

o Use of the geometric mean is preferred over use of the arithmetic mean, 
o Use of the long-term government bond rate is preferred to use of a short-term 

rate as a proxy for the risk-free rate.
o Estimates may be adjusted for survivorship bias, and to bring them in line with 

independent forward-looking estimates.
• Forward-looking estimates, which can be drawn from:

o The Gordon growth model, 
o Macroeconomic models, 
o Surveys.
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