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Preface

It is with great pleasure that I offer this textbook regarding a subject of general
interest. My goal is to impart to the student not only relevant financial knowledge,
but also improved abilities regarding how to approach and to solve related problems.
Furthermo_fe, I hope to enhance the readers enthusiasm for the subject. The material is
relevant for not only professional purposes to those working in finance, but also personal
reasons regarding management of one’s private wealth. Hen"EIe,A the student should have
great motivation for studying this book.

The purpose of this text is to offer a mathematically rigorous approach to valuing
assets. That is to say, the book is not overly technical, as it does not offer math for
the sake of math. The subject is treated in such a manner that the student can learn
how to use valuation fechniques and apply them to assets beyond those included in this
book. As the book is primarily intended to offer theory, little reference is made directly
to current topics and issues. Hence, I hope that the book will be somewhat timeless.

As the book stresses theory, numerical examples are chosen judiciously. They are
offered where they are able to help drive home relevant intuition and]or for concepts
not covered in other textbooks. However, to strike a balance for those desiring a focus
on applications, problem sets primarily feature numerical examples. A generous helping
of exhibits enhances the book, as I believe that these are great in exposing intuition.
Liberal usage of comparative statics analysis aids the student in developing her/his
ability to extract key relationships between value and its drivers.

Knowledge of multi-variable calculus is helpful as it is used in developing com-
parative statics. Familiarity with probability & statistics also enhances the students’
ability to comprehend the material. However, stochastic processes are generally beyond
this textbook’s scope.

This textbook was borne from my own lecture notes used to teach a course of the

same name. Given the relative technical strength of our masters of finance and masters
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of quantitative finance students, I was afforded the opportunity to develop lectures with
a higher level of mathematical treatment than that which is covered in many textbooks.
I cover most of the material in this book in a 36-hour course, but realistically the book
should probably be covered in two courses. (Again, our masters students are technically
very talented and have taken several pre-requisite courses such as financial economics
prior to my course. Hence, this allows me to proceed at a brisk pace.) The results
have been rewarding, with the course very well received by students. Many who have
subsequently passed CFA examinations have commented on how helpful the course is

in pursuing this valuable professional designation.

= Intended Market

The book is appropriate for both advanced undergraduate students and graduate
~ students with reasonably strong math skills. The book is also relevant for practitioners
looking for tools and techniques to enhance their abilities to‘tackle new challenges. As
previously mentioned, the level of treatment in the textbook is more mathematically
rigorous than that of many other financial textbooks. The student with knowledge of
multi-variable calculus and probability & statistics will be able to follow derivations
of results and will benefit on a more profound level. Nonetheless, even for those who
lack this level of mathematical sophistication, the book can still be helpful given its

extensive exposition of-summary results, detailed explanations and related diagrams.

Key Features

Knowledge regarding valuation of assets is critically important to those who desire
to work in the world of finance. It is also invaluable in managing one’s own personal
wealth. The book offers a sound grounding not only in valuation, but also in its appli-

cation to assets not included here.

Part I reviews financial basics such as discounting cash flows, future values of
cash flows and value additivity. Special cases of the latter are included, such as growing
perpetuities and annuities. This part also shows the most common metrics used for
historical performance of asset returns.

Part I discusses metrics of risk and how these impact corresponding rewards that
investors may expect. Future asset rates of return are modeled via random variables, and
investors preferences are modeled via utility functions. Investors optimal frontier of risky

asset portfolios is identified, and introduction of a risk-free asset allows identification of
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the capital market line. An intuitive development of the security market line is derived,
and the market model is introdticed. The arbitrage pricing theory is reviewed, and its

implementation via detailed numerical examples is shown.

Part II focuses on equity valuation. Financial accounting statements are intro-
dﬁced, and many ratios used to analyze a firm’s financial health are reviewed. Relative
valuation of a firm’s equity is discussed. Several techniques of absolute valuation via
discounted cash flows are also covered. The earnings multiplier model, a hybrid of
both relative valuation via price-to-earnings ratio and absolute valuation via dividend

discount model, is explored in detail.

Part IV examines valuation of fixed-income securities, focusing on fixed coupon
bonds. Initially bond pricing is reviewed, breaking down components of value. Various
yield metries are explored. Comparative statics are performed in order to determine the
drivers of bond value. These relationships allow subsequent calculation of useful simpli-
fied price-yield approximations. Pricing of bonds between coupon dates is subsequently
covered in more detail than in other books. Lastly, glven a set of benchmark rates such
as those of the US Treasury, useful implicit future perlodlc rates are determined, e.g.,
spot rates and forward rates.

Part V deals with options. Expiration date payoffs of options, of combinations of
options, and of portfolios of securities including options are reviewed. A derivation of
put-call spot parity utilizing the critically important no-arbitrage principle is developed.
Utilizing a binomial stock pricing model, option valuations via replicating portfolio,
via delta hedge, and via risk-neutral valuation are derived. The flexibility of a multi-
period binomial model in valuing American options as well as path-dependent options
is shown. A sketch of an outline of the development of the Black-Scholes model is

presented. Corresponding comparative statics results are performed.
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- Common Variable Definitions

APr annualized percentage rate of return, compounded mp—‘;:;’rds

cop current European call option premium or price
call value after one period in up state of binomial model
cf call value after one period in down state of binomial model
Cy current American call option premium or price
Cr call option payoff at expiration, date T’ -
C; coupon interest payment from a bond recﬂei'ved at date t
CF, cash flow received at date ¢
Dy current value of debt
dy dividend per share received at date ¢
E earnings, or net income, NI
Eqo current value of equity
EAr effective annualized rate of return, on a discrete basis
EV  enterprise value, or loosely, firm value, V'
E[X] expected value of random variable X -
F  face value of a bond, received at maturity, date T'
FCF; free cash flow for period ¢ evaluated at date ¢
FCFE; free cash flow to equity holders for period ¢
FV;  future value at date ¢ of cash flows received before date ¢
f(z) probability density function of random variable X at X =z
F(z) cumulative probability distribution function of X at X =z
annualized growth rate of entity i, e.g., g¢¥ or gF?
GMR geometric mean gross return
GMr geometric mean rate of return
h'(xzg) derivative of function h(z) with respect to z evaluated at z(

h"”(xzg) second derivative of function h(x) with respect to z at = zg
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IRR annualized rate implied by cost (price) and future C'Fs
IV current intrinsic value of cash flows
K option strike or exercise price
M market portfolio of all risky assets
NI net income, or earnings, F
Py current price of a security; American put premium
po current European put option premium or price
p‘li put value one period in down state of binomial model
p}{ put value one period in up state of binomial model
Pr  put option payoff at expiration, date T'
PVy  current (date ¢t = 0) present value of future CF(s)
R; annualized gross return for period ¢
r¢ annualized rate of return, or yield, for period ¢
rf  annualized rate of return demanded by equity holders
rP  annualized rate of return demanded by debt holders
r/ annualized rate demanded by investors. of risk-free asset
annualized rate demanded by investors of asset 4
r™ annualized rate demanded by investors of market portfolio
s(R*) historical standard deviation of gross return of security x
s2(R*) historical variance of gross return of security x
s(r*) historical standard deviation of rate of return of security x
s2(r®) historical variance of rate of return of security =
Sy current stock price i,
S¢ stock price after one period in down state of binomial model -
i stock price after one period in up state of binomial model
T maturity or terminal date of security, or date of final CF
TC corporate tax rate
Vi value at date t of C'F, package of C'F's, security or firm
w' weight of component i in weighted average calculations
WACC weighted average cost of capital
y yield to maturity, an annualized percentage rate of return
[ regression slope coefficient: x returns on market returns
a(R*) expected standard deviation of return of security =

o%(R*) expected variance of return of security z
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