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PREFACE

Mathematics (Valuation?) may be defined as the subject in which we never

know what we are talking about, nor whether what we are saying is true.

Bertrand Russell (1872 to 1970)

Our main objective is to present clearly and rigorously the general principles

for finite cash flow valuation, with a balanced mix of theoretical ideas and

practical illustrations. Roughly speaking, to value a finite stream of cash

flows, we must complete two activities. First, we must estimate the expected

annual cash flows, and second, we must determine the appropriate risk-

adjusted discount rate(s) for the cash flow.

Principles of Cash Flow Valuation: An Integrated Market-Based Approach

provides a comprehensive and practical market-based framework for the

valuation of finite cash flows that are derived from a set of integrated financial

statements, namely, the income statement, the balance sheet, and the cash

budget (which has been specially adapted for valuation purposes). In addition

to the standard cash flows, such as the free cash flow (FCF) and the cash flow

to equity (CFE), the book discusses the novel capital cash flow (CCF)

approach to valuation. With the CCF approach, the tax shield from debt

financing is added directly to the FCF, and there is no need to adjust the

weighted average cost of capital (WACC).

Detailed numerical examples illustrate the construction of the pro-

forma financial statements, step by step. A separate chapter is devoted to

the calculations on the terminal value.

To meet the needs of readers with different backgrounds in finance, we

present the theory on the cost of capital in a progressive spiral fashion, from

the simple and intuitive to the complex, with numerous numerical examples

to facilitate understanding and learning.

Assuming perfect capitals, we derive the appropriate expressions for the

WACC, as applied to the FCF and CCF, and carefully explain the subtleties

that underlie the different formulations of the WACC in relationship to the
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risk of the tax shield. In particular, we show how to solve the ‘‘circularity’’

problem in the estimation of the WACC with market values. In addition,

with the appropriate assumptions, we show that the results from the dis-

count cash flow (DCF) methods are fully consistent with the Residual

Income Model (RIM) and the Economic Value Added (EVA�) approach.1

We discuss the valuation of both traded and non-traded firms, and using

a real-life detailed case study, we illustrate and calculate the discrepancies

that arise in the valuation of cash flows, depending on the assumptions that

are made in the formulation of the WACC.

To appeal to a wide audience, the level of the mathematics has been kept

to a minimum. It would be helpful if the reader has taken some accounting

courses, but prior knowledge of accounting principles is not necessary for

reading the book. We use and explain the basic accounting knowledge that

are needed for the purposes of the book. The book will be of interest to a

wide range of readers, from students of applied finance to practitioners and

experts who would like to gain a deeper appreciation for the theory on the

cost of capital in the context of finite cash flow valuation.

OVERALL FEATURE:

The book presents an integrated approach to finite cash flow valuation that

combines the financial statements with the theory on the cost of capital. The

following details some key features of the book.

Simplifying reality

It is hardly a profound truism to state that reality is complex. We recognize

that reality is complex, and consequently, we have to model the key features

of reality by making relevant simplifying assumptions. We progress from the

simple to the complex. The level of complexity depends on the availability of

information and the purpose of the analysis.

Active reading and learning

The readers are encouraged to read and learn actively by reconstructing the

financial statements for themselves on a spreadsheet. Wherever possible, we

have provided sufficient detail for the readers to do so. If there are obscu-

rities or ambiguities in the explanations given in the text and readers

1The reconciliation of the DCF methods with the RIM and EVA approaches is a good

check on the results of the valuation exercise.
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encounter difficulties in replicating the tables in the text, they are encouraged

to e-mail the authors for assistance and clarification. We shall respond as

promptly as we can. (See p. xxiii for contact information.)

Finite stream of cash £ows and perpetuities

Intentionally and for reasons of practicality, whenever possible, we avoid the

use of cash flows in perpetuities and present examples with finite periods.

Admittedly, the use of cash flows in perpetuities greatly simplifies the expo-

sition on the cost of capital; however, the loss in flexibility is too high a price

to pay for the simplicity. In general, for the forecast or planning period, we

use finite streams of cash flows. In the estimation of the (present) value in the

terminal period, based on the cash flows that occur beyond the planning

period, we use perpetuities.

Duration of the analysis and calculation of the terminal value

With sufficient information, we can use spreadsheets to construct financial

statements of reasonable lengths such as ten to fifteen years. The longer the

period of analysis, the greater is the uncertainty in the expected values of the

key parameters in the model. Typically, it may be more common for the

forecast period to be five to eight years. For greatest flexibility, we specify a

finite stream of cash flows for the forecast period and use perpetuities only

for the calculation of the terminal value at the end of the forecast period. If

the forecast period is short (e.g., five years), then the contribution of the

terminal value to the overall value may be substantial and the proper

calculation of the terminal value may be of high importance.

The following section is a brief description of the organization and

content of the book. In valuation, one of the key concepts is the cost of

capital. Since it is neither possible nor advisable to present the theory on the

cost of capital in one chapter, we discuss the cost of capital over several

chapters with increasing degrees of complexity. In Chapters One and Two,

we introduce the basic ideas related to cost of capital. In Chapter Seven we

apply the ideas on cost of capital to the specific numerical example from

Chapter Five, and in Chapter Ten, we revisit the theory on the cost of capital

at a more advanced level.

ORGANIZATIONOF THE BOOK

. Chapter One provides a clear and succinct qualitative overview on the

theory of the cost of capital in the context of finite cash flow valuation.
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. Chapter Two is a review of discounting and presents some numerical

examples on cost of capital.
. Chapter Three is a review of some basic ideas in accounting and

financial statements.
. Chapters Four and Five present detailed numerical illustrations on the

construction of an integrated set of financial statements for cash flow

valuation without terminal value. The estimation of the terminal value

is presented in Chapter Nine.
. Chapter Six shows the derivations of various discounted cash flow

methods: FCF, CFE, and CCF.
. Chapters Seven and Ten provide detailed presentations on different

formulations for the WACC applied to the FCF and CCF.
. Chapter Eight discusses the cost of capital for non-traded firms and

presents methods for valuing them.
. Chapter Nine discusses the estimation of the terminal value. The

appendix to Chapter Nine demonstrates the equivalence between the

DCF methods, and RIM and EVA�.
. Chapter Eleven shows how to apply the integrated approach and the

theory on the cost of capital to a real-life case study.

CONTENTOF THE BOOK

Chapter One

Chapter One begins with a brief discussion on market-based valuation, the

motivation for investment, and the time value of money. We discuss the

relevance of perfect capital markets and the absence of arbitrage for valua-

tion, and we examine the estimation of the cost of capital and valuation of

cash flows in perfect capital markets.2 We define the different types of cash

flows and the cost of capital in the Modigliani and Miller (M & M) world,

with and without taxes, where roughly speaking, the M & M world is a

world with perfect capital markets.3

In particular, we present the standard FCF, the cash flow to debt

(CFD), CFE, and the alternative CCF. There is a technical definition for

‘‘free cash flow,’’ and later in Chapter Six, we define and discuss the annual

FCF more precisely.4 After discussing the theory of valuation in M & M

2Clearly, the analysis with perfect capital markets is unrealistic. It is a point of departure

for beginning the valuation exercise and provides a tractable framework for thinking about the

relevant issues.
3The M & M world is named in honor of Modigliani and Miller, who made the funda-

mental and original contributions to cost of capital and valuation.
4For the curious reader, the free cash flow (FCF) is the sum of the cash flow to equity (CFE)

and the cash flow to debt (CFD), less the tax shield (TS). In symbols, FCF¼CFEþCFD�TS.
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worlds with and without taxes, we present different valuation methods with

the corresponding formulations for the cost of capital. We believe that an

early introduction to the cost of capital provides the proper motivation and

framework for studying the concepts in the later chapters.

Chapter Two

Chapter Two reviews the time value of money, inflation, and ideas related to

discounting. Also, we provide an introduction to the cost of capital with finite

cash flows. Formulas for cost of capital with cash flows in perpetuity are easier

to understand than finite cash flows, and typically, the formulas that are

derived from cash flows in perpetuity are applied to finite cash flows.5 Since

the emphasis in this book is on finite cash flows, for consistent results, we

present numerical examples with finite cash flows.

Moreover, it is very likely that the reader is familiar with and has been

exposed to the cost of capital as applied to cash flows in perpetuity. In the

appendix to Chapter Two, for completeness and reference, we present

detailed numerical examples with cash flows in perpetuity with and without

growth.6 This Appendix is for those readers who wish to read an elementary

exposition on cost of capital with cash flows in perpetuity, which may

facilitate the transition to cost of capital applied to finite cash flows.

Chapter Three

Chapter Three presents a basic review of financial statements and account-

ing concepts. To be specific, it discusses the balance sheet, the income

statement, the cash flow statement according to Generally Accepted

Accounting Principles (GAAP), and the annual cash budget statement.

For most readers, this chapter should be a review and serve as a reference

chapter for the ideas that are discussed in subsequent chapters.

Chapters Four and Five

Chapters Four and Five present detailed numerical examples to illustrate the

construction of financial statements, namely the income statement (IS), the

5The reader can confirm that when the formulas for cash flows in perpetuity are applied to

finite cash flows, the results are inconsistent.
6We stress that the results and formulas with cash flows in perpetuity may be misleading if

they are applied to finite cash flows. We remind the reader that we derive finite cash flows from

financial statements; we do not derive cash flows in perpetuity from financial statements.

xxiPREFACE



balance sheet (BS), and the cash flow statement (CFS) for the planning or

forecast period, which we assume is five years. We present the cash flow

statement according to GAAP. It is important to note that we construct the

financial statements in nominal terms and the costs of capital are also in

nominal terms.

Both Chapters Four and Five are self-contained. To provide the reader

with a strong understanding of the basic determinants of the financial

statements and the cash flows that are derived from the financial statements,

in our models, we use disaggregated variables such as the prices and quan-

tities of the inputs and outputs rather than aggregated line items such as

earnings before interest and taxes (EBIT) or net income (NI). Once the

reader understands these models that are based on the disaggregated para-

meters, she may wish to simplify and model more aggregated line items.

With the disaggregated models, it is feasible and convenient to conduct

sensitivity analysis on the desired outcomes of the model with respect to

changes in the key parameters.

To meet the needs of readers with diverse backgrounds, we present two

chapters with different levels of difficulty. Chapter Five extends the simple

example in Chapter Four by introducing additional assumptions and com-

plexities into the model. The reader with a strong background should

proceed directly to Chapter Five. Other readers may wish to begin with

Chapter Four and then proceed to Chapter Five. Chapter Four proceeds at a

slower pace and provides explanations in greater detail to ensure that all

readers can follow the material.

We link the construction of the IS and the BS with the cash budget (CB)

statement. Typically the CB is a monthly statement that is an important tool

for cash management. Here, we employ an annual CB statement and inte-

grate it with the IS and the BS. For ease in exposition, the CB statement is

referred to as a financial statement, even though according to GAAP the

CB statement is not a financial statement. We emphasize that we present a

valuation framework that integrates all of the four statements: the

income statement, the balance, the cash flow statement and the cash budget

statement.

Chapter Six

In the first part of Chapter Six, using a new and simple approach, we derive

the FCF statement from the CB statement. For the moment, the terminal

value is not included in the calculation of the FCF. The second part of

Chapter Six describes the typical derivation of the FCF from the income

statement with the indirect method.

Rather than specifying the FCF directly without reference to the finan-

cial statements, we propose to derive the FCF statement from the CB
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statement, which in turn is linked to the IS and BS. This is a distinctive

feature of the integrated approach that we present. We prefer this approach

because the CB is closest to the idea of free cash flow. In fact, the CB records

all the cash movements of a firm or a project. With this integrated approach,

all four financial statements—IS, BS, CB, and FCF statements—are linked,

and we can easily check for internal consistency.7

With this approach, we ‘‘see’’ most of the items that are considered as

part of the FCF and the probability of mistakes in the construction of the

FCF is reduced. The only items that are not included explicitly in the CB are

the tax adjustment or tax savings, the opportunity costs and the terminal

value in the case of a going concern. We postpone the discussion on the

calculation of the terminal value to Chapter Nine.

By using the annual CB to derive the FCF statement, we do not

disregard the CB, which is a very useful managerial tool for cash

management. We expect the reader will find this approach more intuitive

and easier to follow than the typical derivation with the indirect method

from the earnings before EBIT or NI in the income statement. The

reader may decide for herself after she has compared all the different

approaches. With the availability of appropriate software, the cash bud-

get can be calculated on a weekly or monthly basis.

Chapter Seven

Chapter Seven focuses on the practical issues that are related to the estima-

tion of the cost of capital and applies the ideas on the cost of the capital to

the cash flows that have been derived from the financial statements that were

constructed for the complex example in Chapter Five. There is an inherent

circularity in the valuation process. To estimate the WACC, we require the

market values of debt and equity; to estimate the market values of debt and

equity, we must know the WACC. We show how to use the spreadsheet to

solve the circularity problem.8

Chapter Eight

Chapter Eight is about various methods for estimating the cost of capital for

non-traded firms.

7Moreover, by using all the financial statements, the integrated approach bridges and

(hopefully) narrows the gap between the ‘‘accounting’’ frame of mind and the ‘‘valuation’’ frame

of mind.
8In using the CCF approach and assuming that the value of discount rate for the tax shield

is equal to the return to unlevered equity, there is no circularity.
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Chapter Nine

Chapter Nine examines the estimation of the terminal value and value the

FCF for the complex example in Chapter Five. In addition, we show that the

results with DCF methods, RIM, and EVA� are fully consistent.

Chapter Ten

Using finite streams of cash flows, Chapter Ten revisits the theory on the

cost of capital and examines some of the underlying assumptions in more

detail and depth.

Chapter Eleven

Chapter Eleven applies the ideas on the cost of capital to a real case study

and show the discrepancies that arise from the different assumptions with

respect to the estimation of the cost of capital.

We hope the ideas in the book are useful in your studies, work, and

professional life and you enjoy reading the book as much as we have enjoyed

writing it. Our papers on valuation are available on the Social Science

Research Network (SSRN) at papers.ssrn.com. Also, see Ignacio’s website

at http://www.poligran.edu.co/decisiones.

We must mention that the writing of the book across continents (Joe in

Ho Chi Minh City, New York City, and Boston, and Ignacio in Bogotá)

would have been impossible without the Internet, which permitted the

innumerable e-mails and the long, heated discussions with instant messa-

ging. We welcome critical feedback and constructive comments and have

tried our best to eliminate errors and typos. However, we are almost certain

that there are errors and mistakes that are just waiting to be discovered and

would appreciate notification of them.
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10
THEORY FOR COST

OF CAPITAL REVISITED

In fine, nothing is said now (on the

WACC) that has not been said before.

—Terence (195 BC to 159 BC)

A question that sometimes drives me hazy:

am I or are the others crazy?

—Albert Einstein

10.1 COSTOF CAPITALWITH A FINITE STREAMOF

CASH FLOWS

In Chapter One, we presented an informal introduction to the basic con-

ceptual ideas on the cost of capital. In Chapter Two, we used numerical

examples with finite cash flows to illustrate the calculations for the cost of

capital in an M & M world without and with taxes.1

In this chapter, we revisit the theory for the cost of capital applied to a

finite stream of cash flows. In particular, we discuss the Miles and Ezzel

(M & E) formulation for the WACC applied to finite cash flows. The M & E

formulation provides justification for using the return to unlevered equity �
to discount the TS. Compared to the previous chapters, this chapter is more

1In the appendix to Chapter Two, we presented detailed numerical examples on the cost of

capital with cash flows in perpetuity. However, as mentioned earlier, for valuation purposes,

cash flows in perpetuity are not flexible enough to accommodate the diverse assumptions that

arise in practice.
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difficult.2 It is conceptual and theoretical, and in addition, we have to

introduce new notation for finite cash flows. However, the basic ideas will

be familiar from the presentations in the previous chapters. We illustrate all

the concepts with two-period numerical examples, which provide a much-

needed antidote for the theory. The approach presented here can be easily

extended to cash flows over more than two periods.

We advise the reader to skim over the chapter to get a general sense of

the material, work through the numerical examples, and then reread the

theoretical part of the chapter carefully to gain a solid understanding.3

We hope this chapter gives the reader a deeper appreciation for theory on

the cost of capital as applied to finite cash flows derived from financial

statements.

In an M & M world without taxes, the cost of capital calculations with

a finite stream of cash flows is straightforward. And the ideas from the

previous chapters carry over to a finite stream of cash flows.

In an M & M world with taxes, the policy on debt financing has

important implications for the cost of capital because of the benefits of the

TSs. In this chapter, we do not specify the values for the annual leverage.4

Instead, we specify the loan schedule and calculate the values for the annual

leverage from the values of the annual debt in the loan schedule. With the

loan schedule, we can show the relationship between the debt financing and

the variable leverage over time.

With respect to the TS, there are two key issues. First, based on the risk

profile of the TS, we must determine the appropriate discount rate for the TS.

Second, we must decide how to incorporate the effect of the TS in the

WACC. We can lower the WACC and apply the WACC to the FCF, or

alternatively, we can calculate a WACC that is applied to the CCF, which

already includes the TSs. In addition, we present two different formulations

for the WACC: the standard weighted average formula and an alternative

adjusted formulation that is based on deviation from the return to unlevered

equity.

The chapter is organized as follows. In Section 1, we briefly review

the value and cash flow relationships for finite cash flows. In Section 2, we

introduce a simple two-period numerical example to illustrate the ideas

from Section 1. In Section 3, we introduce the multi-period WACC. In

Section 4, we discuss the various options for debt financing. In Section 5, we

2The practical issues that are involved in the estimation of the different components of the

cost of capital are discussed in Chapters Seven and Eight.
3Do not be discouraged by the algebra. The algebra is simply unavoidable and we have

kept the level of the algebra to the bare minimum. We believe that the rewards from under-

standing the theory will be well worth the effort in struggling through the algebra.
4If the profile for the leverage over the life of the FCF is specified, typically the loan

schedule is not constructed. However, in some cases, to determine the CFD, we have to con-

struct the loan schedule based on the specified leverage profile.
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examine the Miles and Ezzell (M & E) formulation for the WACC. In Section

6, we present the WACC with a fixed loan schedule, and in Section 7 we

present the various formulation for the WACC with a fixed leverage. In

Section 8, we present the algebra for the various formulations of the WACC.

In Sections 9 through 15, we provide more details for the various formulations

of the WACC. In Appendix A, we use a simple example to illustrate the

derivation of the M & E formulation. In Appendix B, we present a detailed

numerical example with constant leverage.

An understanding of the M & M world without taxes facilitates the

transition to the M & M world with taxes. We begin with the M & M world

without taxes. The discussion on the M&Mworld without taxes might seem

unnecessarily complicated. However, we use the same structure to discuss

the M & M world with taxes, and the familiarity with the structure from the

M & M world without taxes should improve the comprehension of the

subtleties involved with taxes.

10.1.1 WACC in an M & M World Without Taxes

We begin by discussing the WACC for a finite stream of expected nominal

(annual) cash flows in an M & M world without taxes. All the values, such

as unlevered values, levered values, values of levered equity, and debt

are market values. With finite cash flows, we have to be careful about the

calculations for the values at the end of the year. We do not present

the detailed financial statements here. We assume that the FCF has been

derived from the relevant financial statements, namely the IS, the CB state-

ment and the BS, using the integrated framework presented in Chapters

Four and Five.

10.1.2 Value Relationships

In an M & M world without taxes, in each year, the levered value is equal

to the unlevered value, where VL
i is the market levered value in year i and

VUn
i is the market unlevered value in year i. Consider a simple two period

example.

VL
0 ¼ VUn

0 ð10:1Þ

VL
1 ¼ VUn

1 ð10:2Þ
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In turn, in each year, the levered value equals the sum of the (levered)

equity and the debt, where EL
i is the value of the (levered) equity in year i

and Di is the value of the debt in year i.

VL
0 ¼ EL

0 þD0 ð10:3Þ

VL
1 ¼ EL

1 þD1 ð10:4Þ

We calculate the PVs of the FCF, the PVs of the CFD and the PVs of the

CFE. And we verify that in each year, the WACC is equal to the weighted

average of the cost of debt and the return to equity, where the weights are the

market values of debt and (levered) equity as percentages of the total levered

(market) values. TheWACC for year i is wi, the rate of return to levered equity

in year i is ei, and the leverage in year i is �i. It is important to recognize that

the leverage in year i is the debt at the beginning of year i (or the end of year

i� 1) as a percentage of the levered value at the beginning of year i (or the end

of year i� 1).

w1 ¼ %D1d1 þ%E1e1 ð10:5Þ

w2 ¼ %D2d2 þ%E2e2 ð10:6Þ

where

�i ¼ %Di ¼ Di�1=V
L
i�1 ð10:7Þ

ð1� �iÞ ¼ %Ei ¼ Ei�1=V
L
i�1 ð10:8Þ

10.1.3 Cash Flow Relationships

Next, we present some cash flow relationships. In any year i, the FCF equals

the sum of the CFE and the CFD.

FCF1 ¼ CFE1 þ CFD1 ð10:9Þ

FCF2 ¼ CFE2 þ CFD2 ð10:10Þ

10.1.4 Unlevered Value inYear 1

In year 1, the unlevered value equals the FCF in year 2 discounted by the

return to unlevered equity �2.

VUn
1 ¼ FCF2=ð1þ �2Þ ð10:11Þ
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10.1.5 Unlevered Value inYear 0

In year 0, the unlevered value equals the FCF in years 1 and 2, discounted to

year 0 by the returns to unlevered equity �1 and �2.

VUn
0 ¼ FCF1=ð1þ �1Þ þ FCF2=½ð1þ �1Þð1þ �2Þ� ð10:12Þ

Substituting equation 10.11 into equation 10.12, we obtain

VUn
0 ¼ ðFCF1 þ VUn

1Þ=ð1þ �1Þ ð10:13Þ

In year 0, the unlevered value equals the discounted value of the sum of

the FCF in year 1 and the unlevered value with respect to year 1, where the

discount rate is the return to unlevered equity �1.

10.2 NUMERICAL EXAMPLE

We use a numerical example to illustrate the ideas that we have just pre-

sented. Let FCFi be the expected nominal FCF in year i and let �i be the

nominal risk-adjusted return to unlevered equity in year i. Let the FCF in

year 1 be $500 and let the FCF in year 2 be $600.

For simplicity, assume that the expected inflation rate is constant for the

life of the FCF, and the nominal risk-adjusted return to unlevered equity is

constant for the two years and equal to 16%. We drop the time subscript for

the return to unlevered equity. At the end of year 0, the unlevered market

value VUn
0 is $876.93.

VUn
0 ¼ FCF1=ð1þ �Þ þ FCF2=ð1þ �Þ2

¼ 500:00=ð1þ 16%Þ þ 600:00=ð1þ 16%Þ2

¼ 431:03þ 445:90 ¼ 876:93

In other words, based on the expected cash flows and the risk-adjusted

discount rates, at the end of year 0, the fair market price for the right to the

cash flow stream over two years is $876.93.

At the end of year 1, the equity holder receives the FCF of $500, and

VUn
1, the unlevered market value (of the FCF in year 2), is $517.24.

VUn
1 ¼ FCF2=ð1þ �Þ

¼ 600:00=ð1þ 16%Þ ¼ 517:24
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10.2.1 Unlevered Equity Schedule

Next, we construct the unlevered equity schedule, which may be new for

many readers (see Table 10.1). The format of the unlevered equity schedule is

the same as the structure of a loan schedule and is useful for estimating and

summarizing the inter-temporal PVs of the FCF. In any year i, the EB of the

equity schedule is equal to the BB plus the dividend accrued less the FCF.

EBi ¼ BBi þ �BBi � FCFi ð10:14Þ

EBi ¼ ð1þ �ÞBBi � FCFi ð10:15Þ

The dividend accrued each year is based on the required rate of return to

unlevered equity � and is equal to the BB times the return to unlevered

equity �. Based on the outstanding market value of the equity and the

required rate of return, the dividend accrued measures the required return

(in dollar terms) and may differ from the actual dividends payments that are

calculated in the (IS) and paid out to the equity holder.

Here we assume that the dividends accrued are equal to the dividend

payments from the IS and we obtain the values for the equity repurchase

from the CB statement. For this simple example, in each year, the difference

between the FCF and the dividend accrued is the equity repurchase.5 Typi-

cally, the equity holder simply receives the dividends actually paid. However,

in this example, the FCF exceeds the dividends.

In year 1, the equity repurchase is $359.69 and in year 2, the equity

repurchase is $517.24.

Equity repurchase in year 1 ¼ FCF1 �Dividends accrued in year 1

¼ 500� 140:31 ¼ 359:69

Equity repurchase in year 2 ¼ FCF2 �Dividends accrued in year 2

¼ 600� 82:76 ¼ 517:24

TABLE10.1 Unlevered Equity Schedule

Year 0 1 2

BB 876.93 517.24

Dividend Accrued 140.30 82.75

FCF 500.00 600.00

EB 876.93 517.24 0.00

5With new equity contributions, the profile of the CFE might be more complex.

376 CHAPTER 10 THEORY FOR COST OF CAPITAL REVISITED



As expected, based on the equity schedule, at the end of year 0,

theunleveredPV is $876.93 andat the endof year1, the unleveredPV is $517.24.

10.2.2 Loan Schedule for the Debt Financing

We assume that the amount of the debt at the end of year 0 is $300 and the

nominal risk-adjusted cost of the debt is 10% and constant for the two years.

The loan principal will be repaid with two equal principal payments. We

recognize that this loan schedule is atypical. However, the loan schedule

simplifies the calculations and, based on the annual outstanding balances

for the loan, we estimate the annual interest payments. With this loan

schedule, the amount of the loan is not fixed and the annual leverages are

not constant (see Table 10.2).6 It might be more common to specify a target

for the leverage, and later, we present the construction of a loan schedule

with a constant debt–equity ratio for both years.

In any year i, the EB of the loan schedule is equal to the BB plus the

interest accrued less the total loan payment (Pmt).

EBi ¼ BBi þ dBBi � Pmti ð10:16Þ

EBi ¼ ð1þ dÞBBi � Pmti ð10:17Þ

At the end of year 0, the value of the debt is $300, and at the end of year 1,

the value of the debt is $150.

The annual loan payment is equal to the principal repayment plus the

accrued interest. In year 1, the CFD holder CFD1 is $180 and in year 2,

the CFD holder CFD2 is $165.

D0 ¼ CFD1=ð1þ dÞ þ CFD2=ð1þ dÞ2

¼ 180=ð1þ 10%Þ þ 165=ð1þ 10%Þ2

¼ 163:64þ 136:36 ¼ 300:00

TABLE10.2 Loan Schedule

Year 0 1 2

BB 300.00 150.00

Interest accrued 30.00 15.00

Principal payment 150.00 150.00

Total payment 180.00 165.00

EB 300.00 150.00 0.00

6The amount of the loan would only be fixed in the unusual case that only annual interest

payments are made and the loan is repaid with a balloon payment at the end.
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Next, we write down the following algebraic relationships for the values

of debt in year 0 and year 1.

10.2.3 Value of Debt inYear 1

In year 1, the value of debt equals the CFD in year 2 discounted by the cost

of debt d.

D1 ¼ CFD2=ð1þ dÞ ð10:18Þ

10.2.4 Value of Debt inYear 0

In year 0, the value of debt equals the CFD in years 1 and 2 discounted to

year 0 by the cost of debt d.

D0 ¼ CFD1=ð1þ dÞ þ CFD2=ð1þ dÞ2 ð10:19Þ

Substituting equation 10.18 into equation 10.19, we obtain

D0 ¼ ðCFD1 þD1Þ=ð1þ dÞ ð10:20Þ

Inyear0, thedebt equals thediscountedvalueof the sumof theCFDinyear1

and the debt with respect to year 1, where the discount rate is the cost of debt d.

10.2.5 Annual Cash Flow to Equity (Levered)

The annual CFE equals the FCF less the CFD (see Table 10.3).7 We obtain

the CFD from the loan schedule in Table 10.2.

In year 1, the CFE is $320 and in year 2, the CFE is $435.

CFE1 ¼ FCF1 � CFD1 ¼ 500� 180 ¼ 320:00

CFE2 ¼ FCF2 � CFD2 ¼ 600� 165 ¼ 435:00

TABLE10.3 Cash Flow to
Equity (Levered)

Year 0 1 2

FCF 500.00 600.00

CFD 180.00 165.00

CFE 320.00 435.00

7Generally, the CFE is the profile of the dividend payments. Here we assume that any

discrepancy between the CFE and the dividend payments are due to equity repurchase or

additional equity contributions.
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To value the CFE, we estimate the expected returns to levered equity in

the two years. Because the debt–equity ratios are different in the two

years, the expected returns to equity are also different because the returns

to equity are functions of the debt–equity ratios.

10.2.6 Debt^Equity Ratios

The unlevered values and the values of debt are shown in Table 10.4. In any

year, the value of (levered) equity equals the levered value less the value of debt.

Without taxes, the levered value is equal to the unlevered value.

EL
0 ¼ VL

0 �D0 ¼ 876:93� 300 ¼ 576:93

EL
1 ¼ VL

1 �D1 ¼ 517:24� 150 ¼ 367:24

In year 1, the market value of the debt at the end of year 0 as a percent of

the levered market value at the end of year 0 is 34.21%.

%D1 ¼ D0=V
L
0 ¼ 300:00=876:93 ¼ 34:21%

In year 2, themarket value of the debt at the endof year 1 as a percent of the

leveredmarketvalue at the endof year1decreases to29% from34.21% in year1.

%D2 ¼ D1=V
L
1 ¼ 150:00=517:24 ¼ 29:00%

In year 1, the debt–equity ratio is 0.52 and in year 2, the debt–equity

ratio is 0.408.

10.2.7 Returns to Levered Equity inYear 1 and Year 2

Let e1 be the return to levered equity in year 1, and let e2 be the return to

levered equity in year 2. Because the leverage changes from year 1 to year 2,

the returns to (levered) equity are different for the two years. Now we do not

TABLE10.4 Debt^Equity Ratios

Year 0 1 2

Unlevered value 876.93 517.24

Value of debt 300.00 150.00

Value of (levered) equity 576.93 367.24

Debt (% Levered value) 34.21% 29.00%

Equity (% Levered value) 65.79% 71.00%

Debt–equity ratio 0.51999 0.40845
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derive the formula that we use for calculating the return to levered equity.

Later in this chapter, we derive a general expression for the return to

levered equity.

e1 ¼ �þ ð�� dÞD0=E
L
0

¼ 16%þ ð16%� 10%Þ 
 0:51999 ¼ 19:120%

e2 ¼ �þ ð�� dÞD1=E
L
1

¼ 16%þ ð16%� 10%Þ 
 0:40845 ¼ 18:451%

The return to levered equity in year 1 e1 is 19.12% and the return to

levered equity in year 2 e2 is 18.451%. The return to levered equity decreases

from 19.12% in year 1 to 18.45% in year 2 because the debt–equity ratio

decreases from 0.52 in year 1 to 0.41 in year 2.

We verify that these returns to levered equity are correct by calculating

the PV of the CFE in year 1 and year 0.

EL
1 ¼ CFE2=ð1þ e2Þ ¼ 435=ð1þ 18:451%Þ ¼ 367:24

EL
0 ¼ CFE1=ð1þ e1Þ þ CFE2=½ð1þ e1Þð1þ e2Þ�

¼ 320=ð1þ 19:12%Þ þ 435=½ð1þ 19:12%Þð1þ 18:451%Þ�

¼ 268:64þ 308:29 ¼ 576:93

We can write down the following algebraic relationships for the values

of (levered) equity in year 0 and year 1.

10.2.8 Value of (Levered) Equity inYear 1

In year 1, the value of (levered) equity equals the CFE in year 2 discounted

by the return to levered equity e2.

EL
1 ¼ CFE2=ð1þ e2Þ ð10:21Þ

10.2.9 Value of (Levered) Equity inYear 0

In year 0, the value of (levered) equity equals the CFE in year 1 and year 2

discounted to year 0 by the returns to levered equity e1 and e2.

EL
0 ¼ CFE1=ð1þ e1Þ þ CFE2=½ð1þ e1Þð1þ e2Þ� ð10:22Þ
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Substituting equation 10.21 into equation 10.22, we obtain

EL
0 ¼ ðCFE1 þ EL

1Þ=ð1þ e1Þ ð10:23Þ

In year 0, the levered value is equal to the discounted value of the sum of

the CFE in year 1 and the levered value with respect to year 1, where the

discount rate is the return to levered equity e1.

10.2.10 Levered Equity Schedule

For completeness, based on the returns to equity, we construct the levered

equity schedule (see Table 10.5). Based on the value and cash flow

relationships, the sum of the values in the loan schedule and the levered

equity schedule equal the corresponding values in the unlevered

equity schedule. Again, we assume that the actual dividend payments are

equal to the dividends accrued. In this case, there are equity repurchases

because the cash flows to the equity holder exceed the actual dividend

payments.

In year 1, the equity repurchase is $359.69 and in year 2, the equity

repurchase is $517.24.

Equity repurchase in year 1 ¼ CFE1 �Dividends accrued in year 1

¼ 320� 110:31 ¼ 179:69

Equity repurchase in year 2 ¼ CFE2 �Dividends accrued in year 2

¼ 435� 67:76 ¼ 367:24

At the end of year 0, the levered equity value is $576.93 and at the end of

year 1, the levered equity value is $367.24.

TABLE10.5 Levered Equity Schedule

Year 0 1 2

BB 576.93 367.24

Dividend accrued 110.31 67.76

CFE 320.00 435.00

EB 576.93 367.24 0.00
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10.2.11 Calculation of the Multi-period WACC

Next, we calculate the multi-period WACCs. We know that in an M & M

world without taxes, the annual WACCs are equal to the returns to unlev-

ered equity �i. Let w1 be the WACC in year 1, and let w2 be the WACC in

year 2.

w1 ¼ %D1dþ%EL
1e1 ¼ 34:21%
 10%þ 65:79%
 19:12%

¼ 16:00%

w2 ¼ %D2dþ%EL
2e2 ¼ 29%
 10%þ 71%
 18:451%

¼ 16:00%

As expected, in the absence of taxes, the WACC is unchanged and equal

to the return to unlevered equity �. To maintain the constant WACC, the

decrease in the debt percentage from 34.21% in year 1 to 29% in year 2 is

exactly offset by a decrease in the return to levered equity from 19.12% in

year 1 to 18.451% in year 2.

10.3 LOAN SCHEDULE WITH CONSTANT LEVERAGE

In the previous section, we specified the loan schedule and based on the loan

schedule, we derived the values for the annual leverage. Now we specify the

leverage for each year and illustrate how to derive the corresponding loan

schedule that is consistent with the target values for the leverage. We assume

that �1 is 30% and �2 is 40%.

First, we calculate the annual unlevered values. Without taxes, the levered

values are equal to the unlevered values. Second, based on the levered values,

we calculate the annual values for debt.

At the end of year 0, the value of the debt is 30% of the levered value and

is equal to $263.08, and at the end of year 1, the value of debt 40% of the

levered value and is equal to $206.90. In any year, to maintain the target

level of leverage, the CFD is equal to the interest accrued less the change in

the value of the debt. In year 1, the CFD is $82.49 and in year 2, the CFD is

$227.59 (see Table 10.6).

CFD1 ¼ dD0 � ðD1 �D0Þ

¼ 10%
 263:08� 206:90þ 263:08 ¼ 82:49

CFD2 ¼ dD1 � ðD2 �D1Þ

¼ 10%
 206:90� 0þ 206:90 ¼ 227:59
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The annual debt–equity ratios are shown in Table 10.7. Using the debt–

equity ratios, we calculate the returns to levered equity.

e1 ¼ �þ ð�� dÞD0=E
L
0

¼ 16%þ ð16%� 10%Þ 
 0:4286 ¼ 18:57%

e2 ¼ �þ ð�� dÞD1=E
L
1

¼ 16%þ ð16%� 10%Þ 
 0:6667 ¼ 20:00%

The return to levered equity in year 1 e1 is 18.57% and the return to levered

equity in year 2 e2 is 20%. The return to levered equity increases from 18.57% in

year 1 to 20% in year 2 because the debt–equity ratio increases from0.429 in year 1

to0.667 inyear2.The reader canverify that theCFEdiscountedby these returns to

levered equity gives the correct values for the annual values of the (levered) equity.

10.3.1 Calculation of the Multi-period WACC

Next, we calculate themulti-periodWACCs.We know that in anM&Mworld

without taxes, the annualWACCsare equal to the returns to unlevered equity�i.

w1 ¼ %D1dþ%E1e1 ¼ 30%
 10%þ 70%
 18:57% ¼ 16:00%

w2 ¼ %D2dþ%E2e2 ¼ 40%
 10%þ 60%
 20% ¼ 16:00%

TABLE10.6 Loan ScheduleWith Specified

Leverage

Year 0 1 2

FCF 500.00 600.00

Unlevered values 876.93 517.24

Leverage 30.00% 40.00%

Value of debt 263.08 206.90

Interest accrued 26.31 20.69

Change in value of debt �56:18 �206:90

CFD 82.49 227.59

TABLE10.7 Debt^Equity Ratios

Year 0 1 2

Unlevered value 876.93 517.24

Value of debt 263.08 206.90

Value of (levered) equity 613.85 310.34

Debt (% Levered value) 30.00% 40.00%

Equity (% Levered value) 70.00% 60.00%

Debt–equity ratio 0.4286 0.6667
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As expected, in the absence of taxes, the WACC is unchanged and equal

to the return to unlevered equity �. To maintain the constant WACC, the

increase in the debt percentage from 30% in year 1 to 40% in year 2 is exactly

offset by an increase in the return to levered equity from 18.57% in year 1 to

20% in year 2.

10.4 POLICYONDEBT FINANCING AND THE WACC IN THE

PRESENCE OF TAXES

Next, we examine the theory of the WACC for a finite stream of cash flows

in an M & M world with taxes. For ease in reading and understanding, we

follow the same structure that we used in the earlier exposition of the WACC

in an M &Mworld without taxes. To minimize repetition, we do not present

the value and cash flow relationships for an M&Mworld with taxes because

they have been discussed in previous chapters. The reader is encouraged to

refer to the discussion in the previous chapters.

Very briefly, in any year i, the levered value equals the sum of the levered

equity and the debt. Also, the levered value equals the sum of the unlevered

value and the PV of the TS. The CCF equals the sum of the CFE and the

CFD. Also, in any year i, the CCF equals the sum of the FCF and the TS.

In any year i, for simplicity, we assume that the TS equals the interest payment

times the tax rate. Although, technically speaking, in any year i, the TS equals

the taxes paid by the unlevered firm less the taxes paid by the levered firm.

First, we discuss how the policy on debt financing affects the cost of

capital. For simplicity, we assume that there are only corporate taxes and

that the debt and the TSs are risk-free. In practice, the actual extent of the

benefits of debt financing is an empirical matter. With the presence of

personal and other taxes, the overall effect of debt financing can be reduced.

We make two major assumptions. First, we pretend that the debt

is risk-free even though we do not use the risk-free rate for the cost of debt.8

Second, we assume that the TSs are also risk-free. With finite cash flows,

the discount rate for the TSs might not be the risk-free rate even if the TSs in

year n are always risk-free with respect to the previous year n�1. Techni-

cally, from the point of view of a stochastic binomial process, the tax shields

are pre-visible. The uncertainty in the dollar amount of the debt through

time means that the tax shields are uncertain, and thus with respect to the

orginal reference point, the subsequent tax shields are not risk-free.9

8With this assumption, we avoid the distinction between the promised return on the debt

and the expected return on the debt. From a practical point of view, the discrepancy between the

promised return and the expected return might be small.
9Furthermore, if the debt is risky, there are complex interactions between the cost of debt d

and the appropriate discount rate for the TS  .
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10.4.1 Risk-free Tax Shields

We assume that the annual TSs are risk-free in the sense that the annual

EBIT are always sufficient for the TSs to be realized in the years in which the

interest deductions occur.10 However, the issue of risk-free TSs is subtle.

Later in the chapter we will elaborate further on the meaning of the risk-free

TS. Roughly speaking, it is not appropriate to use the risk-free rate for the

TS if the amount of the TS is unknown. For the moment, we do not consider

the case where the EBIT might be insufficient for the TSs to be realized in

the year in which the interest deductions occur. We assume that there are

no LCF.

With a finite stream of cash flows, we have to be careful about the

specification of the policy with regard to debt financing. There are two

possibilities. We might have a fixed loan schedule or alternatively, at the

beginning of each year, we might have to rebalance the debt to maintain a

constant leverage.

10.4.2 Fixed Loan Schedule

If there is a fixed loan schedule and the annual values of the debt are known

in advance, then for all the years, the annual leverage and the annual TSs are

known. This assumes that over time, there are no changes in the values of the

debt. Because the amounts of the annual TSs are known and the EBIT

are sufficient for the TSs to be realized in the current years,  i the discount

rates for the TS in year i are equal to the risk-free rate rf .
11 The discount rate

for the TS in year i depends on the risk of the EBIT rather than the risk of

the debt, which may or may not be risk-free. In the next section we provide

further discussion on the fixed loan schedule.

10.4.3 Constant Leverage

Alternatively, we assume that the annual leverage is constant and unrealis-

tically, the debt is continually rebalanced to achieve the target leverage. If the

debt policy is to maintain a constant leverage, only the value of the debt at

the beginning of any year i is known and the values of the annual debts in the

10If there is other income (OI), for the TSs to be realized, the sum of the EBIT and OI for

the year must be greater than the interest expense for the year.
11The rate for discounting the TS in year i to the previous year i� 1 is  i. The discount rate

 i is not the cumulative rate for discounting the TS in year i to the reference year n.
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future years beyond year i are unknown. Because the value of the debt at

the beginning of year i is known, the interest payments for year i are known

and the TS that will be realized at the end of year i is also known.

However, with respect to year i, the interest payments for the years beyond

year i are unknown.Hence, theTSs thatwill be realized are also unknownand it

might not be appropriate touse the risk-free rate todiscount theTSs in the years

beyond year i.Herewe do not provide a rigorous demonstration for the validity

of this profile for the appropriate discount rates for the TS. In the next section

we provide further explanations in the context of the discussion on the M & E

formulation of the WACC for the FCF.

10.5 THE MILES AND EZZEL (M & E) WACC

Assuming that the debt and the TS are risk-free, for a finite stream of cash

flows with constant leverage, Miles and Ezzel (M & E) derive the following

formula for the annual WACC.

WACCME ¼ ð1þ �Þ 1�
Trf�

1þ rf

� �

� 1 ð10:24Þ

where � is the annual rate of return to unlevered equity, T is the tax rate, and

� is the debt as a percent of the levered value.

All the parameters—�, T, d, and �—are constant. Furthermore, Miles

and Ezzell show that the expression for the WACC in equation 10.24 can be

re-written in the standard after-tax formulation of theWACC. InAppendix A,

we present an informal derivation of the M & E WACC.

In the M& E formulation, it is important to emphasize that the one-year

ahead TSs are always risk-free. For example, with respect to any reference

year n, the TSs for the next year nþ 1 are always known and  nþ1, the

discount rate for the TS in year nþ 1, is the risk-free rate. However, with

respect to year n, all the subsequent TSs in the years beyond nþ 1 are

uncertain and must be discounted with the return to unlevered equity �
because the TSs are correlated with the FCF.12

Compare this result with the discount rate for the TS with the FCF in

perpetuity without growth. With the cash flow in perpetuity without growth,

the constant amount of debt implies that we know the annual interest

payment and that we know the value of the annual TS. Also, with cash

12The M & E formulation can be modified to take account of variable leverage by speci-

fying a different WACC for each year. However, it would be more difficult to account for LCF if

in any year i, the EBIT is not sufficient for the TS to be realized in year i.
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flows in perpetuity without growth, the constant amount of debt implies that

the leverage is constant.13

With a finite stream of cash flow, the constant leverage does not imply that

we know values for the annual interest payments because the value of the debt

in each period is unknown and depends on the resolution of the uncertainty

associated with the FCF. Thus, with respect to the original reference point, the

interest payments are unknown and the discount rates for the TSs in the future

periods are not the risk-free rate. Even though the TSs are always realized in

the year in which they occur, there is uncertainty in the values of the TSs that

are realized because they are a function of the leverage.

10.5.1 The M & E Argument in the Limit

We take the M & E argument a step further and imagine that the one-period

ahead is one week, rather than one year, and the leverage is rebalanced every

week. Then in the M & E formulation of the WACC, the discount rate for

the TS in the first week will be the risk-free rate and the discount rates for the

TSs in the subsequent weeks will be the return to unlevered equity �.
We take the M & E argument another step further and imagine that the

one-period ahead is one day. Again, in the M & E formulation of the

WACC, the discount rate for the TS in the first day will be the risk-free rate

and the discount rates for the TSs in the subsequent days will be the return to

unlevered equity �. Thus, with a finite stream of cash flow, and assuming

constant leverage, it is reasonable to assume that the future TSs are uncer-

tain and discount ALL the annual TSs with the return to unlevered equity �.
If the discount rate for the TS is the same as the return to unlevered

equity, then it is much easier to use theWACC applied to the CCF rather than

the WACC applied to the FCF.14 The WACC applied to the CCF would

simply be equal to the return to unlevered equity. The difference between the

M & E WACC and the WACC applied to the CCF would be to use the risk-

free rate to discount the TS for one day!

13On the issue of cash flows in perpetuity, professor Nicholas Wonder has provided the

following insightful comments. It is possible to have unending cash flows where the debt level, in

expectation, is the same in each period and nevertheless, the debt is random. When we are

assessing risk, the main point is not whether the expected value of debt is flat or growing with the

expected changes in equity value. Rather, it is what happens to debt when equity is unexpectedly

large or small. For example, tax shields can be discounted at the risk-free rate if risk-free debt is

expected to grow at the same rate as equity, so long as the actual dollar value of debt is known in

advance and does not change when equity growth is more or less expected.
14If the annual TSs are unknown (for example, if the loan schedule is not constructed), it is

still possible to derive a WACC applied to the FCF with the assumption that the discount rate

for the TS is the return to unlevered equity �.
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The WACC with the CCF assumes that the return to unlevered equity is

the correct discount rate for the TSs in all periods because the future TSs are

uncertain. This is not an unreasonable assumption and is almost correct.

10.5.2 Relaxation of the M & E Assumptions (Optional)

Suppose the assumptions underlying the M & E WACC do not hold. To be

specific, assume the following:

1. Debt percentage is variable.

2. Debt is risky.

3. TSs are risky.

With these new assumptions, what is the correct formula for the cost of

capital? If the debt is risky, and the payoff structure for the TS is identical to

the payoff structure for the levered equity holder, the discount rate for the

TS is equal to the return to levered equity e. Alternatively, if the debt is risk-

free and the TS is risky, the discount rate for the TS might even be higher

than e. For further details, see Tham & Wonder (2001a, b). Here, we simply

alert the reader to the complications that can arise with the relaxations of the

M & E assumptions. Further discussion on the relaxations of these assump-

tions is beyond the scope of this book.

10.6 WACC FOR A FINITE STREAMOF CASH FLOWS IN AN

M & M WORLD WITH TAXES

From a practical point of view, what should we do? There is a menagerie of

WACCs. To provide an overview of the possibilities, we list the differentWACC

formulations for two specifications: fixed loan schedule and fixed percentage of

debt. At this moment, all the different formulations of the WACC may seem

confusing. However, there is an underlying unity that will only be clear after we

derive the formulas. The theory on the cost of capital applied to finite cash flows

is complex and we ask for the reader’s patience. The reader might wish to skip

this section and return to it after reading the rest of the chapter.

10.6.1 Fixed Loan Schedule

We assume that the loan schedule is specified and the annual interest pay-

ments are known. Furthermore, in each year i, the EBIT are sufficient for the

TS to be realized in the years in which the interest payments are made.

With a specified loan schedule, there are several possibilities. First, if we only

pay the annual interest payments (and make a balloon payment at the end), the

amount of the loan is fixed over the life of the FCF and the annual interest
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payments are known.However, even though the amount of the loan outstanding

is fixed, the leverage is not constant. In this case,we can assume that in each year i,

the appropriate discount rate for theTS i is equal to the cost of debt di. This loan

schedule is uncommon and we do not present the formulas for this case.

Second, over the life of the loan schedule, the loan repayments include

both principal repayment and interest payments. For example, we can

assume that the loan is repaid in equal installments. It is possible that the

interest payments are known with full certainty, in which case the discount

rate for the tax shield is the risk-free rate. However, it is unlikely that we

know the interest payments with full certainty. Thus, even in this case, we

assume that in each year i, the appropriate discount rate for the TS  is equal

to the return to unlevered equity � rather than the cost of debt d.

 i ¼ � ð10:25Þ

For this case of the specified loan schedule, we propose two WACCs.

For each WACC, we have two formulations, the standard and the adjusted,

and the WACC can be applied to the FCF or the CCF. Furthermore, for the

WACCs, we list consistent formulas for the return to levered equity.

10.6.2 Option 1: WACC Applied to Finite FCF (Fixed Amount

of Debt) with y = r

A1.1 Standard weighted average formulation

wFCF
i ¼

dið1� TÞDi�1

VL
i�1

þ
eiE

L
i�1

VL
i�1

ð10:26Þ

where

ei ¼ �i þ ð�i � diÞ
Di�1

Ei�1

ð10:27Þ

A1.2 Alternative adjusted formulation in terms of the unlevered return �

wFCF
i ¼ �i �

TSi

VL
i�1

ð10:28Þ

10.6.3 Option 2: WACC Applied to the Finite CCF (Fixed Amount

of Debt) with y = r

A2.1 Standard weighted average formulation

wCCF
i ¼

diDi�1

VL
i�1

þ
eiE

L
i�1

VL
i�1

ð10:29Þ
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where

ei ¼ �i þ ð�i � diÞ
Di�1

Ei�1

ð10:30Þ

A2.2 Alternative formulation in terms of the unlevered return �

wCCF
i ¼ � ð10:31Þ

We summarize the formulas for the WACCs with a fixed loan schedule

in Table 10.8.

10.7 FIXED PERCENTAGE OF DEBT

In each year i, the debt is rebalanced tomaintain the specified percentages of debt

in terms of the total levered values.Also, in each year i, theEBIT are sufficient for

the TSs to be realized in the year in which the interest payments are made.

With a fixed percentage of debt, there are three ways to specify

the appropriate discount rates for the annual TSs: the M & E specification,

the Harris and Pringle (H & P) approach, and the standard specification with

formulas derived from cash flows in perpetuity. The H & P approach assumes

that the proper discount rate for the tax shield is the return to unlevered equity �.

10.7.1 M & E Specif|cation for the WACC Applied to the FCF

The discount rate for the one-period ahead TS is the cost of debt d and the

discount rate for the subsequent TSs is the return to unlevered equity �.

TABLE10.8 Menagerie of WACCs for Fixed Loan Schedulewith the FCF
and the CCF

Leverage Assumption for y FCF

Fixed loan schedule Standard,  ¼ �
wFCF

i ¼
di(1� T)Di�1

VL
i�1

þ
eiE

L
i�1

VL
i�1

ei ¼ �i þ (�i � di)
Di�1

Ei�1

Alternative,  ¼ � wFCF
i ¼ �i �

TSi

VL
i�1

CCF

Fixed loan schedule Standard,  ¼ �
wCCF

i ¼
diDi�1

VL
i�1

þ
eiE

L
i�1

VL
i�1

ei ¼ �i þ (�i � di)
Di�1

Ei�1

Alternative,  ¼ � wFCF
i ¼ �
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WACCME ¼ ð1þ �Þ

"

1�
Trf�

1þ rf

#

� 1 ð10:32Þ

10.7.2 Harris & Pringle (H & P) Specif|cation

The discount rate for the TSs in all periods is the return to unlevered equity �.
We propose twoWACCs. For eachWACC, we have two formulations and the

WACC can be applied to the FCF or the CCF. The formulas are identical with

the formulas that were listed for the fixed loan schedule. However, from a

conceptual point of view, it is important to distinguish a debt financing policy

with a fixed amount of debt from a debt policy with a fixed percentage of debt.

10.7.2.1 Option 1: WACC applied to FCF (f|xed percentage of debt

and y = r)

B1.1 Standard weighted average formulation

wFCF
i ¼

dið1� TÞDi�1

VL
i�1

þ
eiE

L
i�1

VL
i�1

ð10:33Þ

where

ei ¼ �þ ð�� dÞ
Di�1

Ei�1

ð10:34Þ

B1.2 Alternative formulation in terms of the unlevered return �

wFCF
i ¼ ��

TSi

VL
i�1

ð10:35Þ

10.7.2.2 Option 2:WACCapplied to theCCF (f|xedpercentage ofdebt

andy = r)

B2.1 Standard weighted average formulation

wCCF
i ¼

diDi�1

VL
i�1

þ
eiE

L
i�1

VL
i�1

ð10:36Þ

where

ei ¼ ei ¼ �þ ð�� dÞ
Di�1

Ei�1

1 ð10:37Þ

B2.2 Alternative formulation in terms of the unlevered return �

wCCF
i ¼ � ð10:38Þ

10.7.3 Standard (inaccurate) Specif|cation

The discount rate for the TSs in all periods is the cost of debt d. The standard

(inaccurate) specification of the WACC for the FCF applies the formulas that
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have been derived fromFCF inperpetuity to finite cashflows.Using the general

expressions that we present later, it is possible for the interested reader to derive

the correct formulas for theWACCwith finite cash flows, using the cost of debt

to discount the TSs. However, we do not present these formulas here.

10.7.3.1 Option1:WACCapplied to FCF (f|xedpercentage ofdebt and

y = d)

C1.1 Standard weighted average formulation

wFCF
i ¼

dið1� TÞDi�1

VL
i�1

þ
eiE

L
i�1

VL
i�1

ð10:39Þ

where

ei ¼ �þ ð1� T=ð1� TÞÞð�� dÞ
Di�1

Ei�1

ð10:40Þ

C1.2 Alternative formulation in terms of the unlevered return �

wFCF
i ¼ � 1�

VTS
i�1

VL
i�1

� �

ð10:41Þ

For easy reference, in Table 10.9, we list the formulas for all the different

WACCs for a fixed percent of debt.

TABLE10.9 Menagerie of WACCs for Fixed Percent of Debt

Leverage Assumption for y

M & E WACC  ¼ rf , one period ahead

 ¼ �, future periods
WACCME ¼ (1þ �) 1�

Trf�

1þ rf

� �

� 1

H & P Standard,  ¼ �
WFCF

i ¼
di(1� T)Di�1

VL
i�1

þ
eiE

L
i�1

VL
i�1

ei ¼ �þ (�� d)
Di�1

Ei�1

Alternative,  ¼ �
wFCF

i ¼ ��
TSi

VL
i�1

H & P Standard,  ¼ �
WCCF

i ¼
diDi�1

VL
i�1

þ
eiE

L
i�1

VL
i�1

ei ¼ �þ (�� d)
Di�1

Ei�1

Alternative,  ¼ � wCCF
i ¼ �

Standard formulation Standard,  ¼ d wFCF
i ¼

di(1� T)Di�1

VL
i�1

þ
eiE

L
i�1

VL
i�1

ei ¼ �i þ (1� T)(�i � di)
Di�1

Ei�1

Alternative,  ¼ d WFCF
i ¼ � 1�

VTS
i�1

VL
i�1

� �
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The taxonomy in the table will make more sense after the reader has

read the whole chapter.

10.8 THEORYON THE COSTOF CAPITAL APPLIED TO FINITE

CASH FLOWS

Up to this point, we have examined qualitatively the main issues involved

with the discount rate for the TS in an M & M world with taxes. For most

readers, the discussion up to this point should be sufficient for them to

appreciate the complexities associated with the estimation of the WACC in

the presence of taxes. Some readers might prefer a more algebraic approach.

Next, we present the general algebraic derivations for the WACC in an

M&Mworld with taxes. We show the standard WACC applied to the CCF,

the standard WACC applied to the FCF, and the alternative adjusted

WACC applied to the FCF. We do not discuss all the different formulations.

We use numerical examples to illustrate only the H & P formulations and

build on the two-period numerical example that was presented in the pre-

vious section in an M & M world without taxes.

10.8.1 Value Relationships

In an M &Mworld with taxes, in each year, the levered value equals the sum

of the unlevered value and the PV of the TS.

VL
0 ¼ VUn

0 þ VTS
0 ð10:42Þ

VL
1 ¼ VUn

1 þ VTS
1 ð10:43Þ

In turn, in each year, the levered value equals the sum of the value of

(levered) equity and the value of debt.

VL
0 ¼ EL

0 þD0 ð10:44Þ

VL
1 ¼ EL

1 þD1 ð10:45Þ

Combining equations 10.42 and 10.43 with equations 10.44 and 10.45,

respectively, we obtain that in each year the sum of the unlevered value and the

PVof the TS equals the sumof the value of (levered) equity and the value of debt.

VUn
0 þ VTS

0 ¼ EL
0 þD0 ð10:46Þ

VUn
1 þ VTS

1 ¼ EL
1 þD1 ð10:47Þ
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10.8.2 Cash Flow Relationships

Next, we present some cash flow relationships that will be useful for deriving

the general formulations for the different WACCs. Consider the cash flows

in year 2. In year 2, the CCF equals the sum of the FCF and the TS.

CCF2 ¼ FCF2 þ TS2 ð10:48Þ

Also, in year 2, the CCF equals the sum of the CFE and the CFD.

CCF2 ¼ CFE2 þ CFD2 ð10:49Þ

Combining equations 10.48 and 10.49, we obtain that in year 2, the sum

of the FCF and the TS equals the sum of the CFE and the CFD.

FCF2 þ TS2 ¼ CFE2 þ CFD2 ð10:50Þ

The cash flow relationship that we specify for year 2 also holds for year 1.

FCF1 þ TS1 ¼ CFE1 þ CFD1 ð10:51Þ

10.8.3 Tax Shield inYear 1 and Year 2

For ease in the derivation and exposition of the formulas for the various

WACCs, we assume that in any year i, the TS equals the tax rate T times the

annual interest payment, where the interest payment equals the cost of debt

d times the value of the debt at the beginning of the year. As discussed

earlier, in general terms, the tax shield is the difference between the taxes

paid by the unlevered and levered firms.

TS2 ¼ T times Interest payment in year 2

¼ TdD1 ð10:52Þ

TS1 ¼ T times Interest payment in year 1

¼ TdD0 ð10:53Þ

10.8.4 Present Value of the Tax Shield inYear 1

In year 1, the PV of the TS equals the TS in year 2 discounted by the

appropriate discount rate for the TS  2.

VTS
1 ¼ TS2=ð1þ  2Þ ¼ TdD1=ð1þ  2Þ ð10:54Þ
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10.8.5 Present Value of theTax Shield inYear 0

In year 0, the PV of the TS equals the TS in years 1 and 2 discounted to year

0 by the appropriate discount rates for the TS  1 and  2.

VTS
0 ¼ TS1=ð1þ  1Þ þ TS2=½ð1þ  1Þð1þ  2Þ� ð10:55Þ

Substituting equation 10.54 into equation 10.55, we obtain

VTS
0 ¼ ðTS1 þ VTS

1Þ=ð1þ  1Þ ð10:56Þ

In year 0, the PV of the TS equals the discounted value of the sum of the

TS in year 1 and the PV of the TS with respect to year 1, where the discount

rate is  1.

10.9 STANDARD WACC APPLIED TOTHE CCF

First, we derive the expression for the WACC applied to the CCF because

it is the simplest. In year 2, let WACCCCF
2 be the WACC applied to the

CCF. Then the levered value in year 1 equals the CCF discounted by

the WACC.

VL
1 ¼ CCF2=ð1þWACCCCF

2Þ ð10:57Þ

Rewriting the equation, we obtain that

VL
1ð1þWACCCCF

2Þ ¼ CCF2 ð10:58Þ

Express the CCF in terms of the CFE and the CFD by substituting

equation 10.49 on the RHS of equation 10.58.

VL
1ð1þWACCCCF

2Þ ¼ CFE2 þ CFD2 ð10:59Þ

Replace the cash flow expressions with the value expressions for the

CFD and the CFE by substituting equations on the RHS of equation 10.59.

VL
1ð1þWACCCCF

2Þ ¼ EL
1ð1þ e2Þ þD1ð1þ dÞ ð10:60Þ

Simplifying and solving for the WACC, we obtain that

WACCCCF
2 ¼ %D2dþ%E2e2 ð10:61Þ
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where

%D2 ¼ D1=V
L
1 ð10:62Þ

%E2 ¼ EL
1=V

L
1 ð10:63Þ

The WACC applied to the CCF is a weighted average of the cost of debt

and the cost of equity, where the weights are the market values of debt and

(levered) equity as percentages of levered market value. Because we have

included the TS in the CCF, there is no need to lower the WACC by

multiplying the cost of debt with the coefficient (1� T).

A similar expression for the WACC applied to the CCF holds for year 1.

WACCCCF
1 ¼ %D1dþ%E1e1 ð10:64Þ

where

%D1 ¼ D0=V
L
0 ð10:65Þ

%E1 ¼ EL
0=V

L
0 ð10:66Þ

We know that

VL
0ð1þWACCCCF

1Þ ¼ CCF1 þ VL
1 ð10:67Þ

VL
0ð1þWACCCCF

1Þ ¼ CFE1 þ CFD1 þ VL
1 ð10:68Þ

Substituting equations 10.23 and 10.20 into equation 10.68, we obtain

VL
0ð1þWACCCCF

1Þ ¼EL
0ð1þ e1Þ � EL

1

þD0ð1þ dÞ �D1 þ VL
1 ð10:69Þ

Simplifying the equation and solving for the WACC in year 1, we obtain

WACCCCF
1 ¼ %D1dþ%E1e1 ð10:70Þ

10.10 STANDARD AFTER-TAX WACC APPLIED TOTHE FCF

Next, we derive the expression for the standard after-taxWACC applied to the

FCF. In year 2, let WACCFCF
2 be the WACC applied to the FCF. Then

the levered value in year 1 equals the FCF in year 2 discounted by the WACC.

VL
1 ¼ FCF2=ð1þWACCFCF

2Þ ð10:71Þ
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Rewriting the equation, we obtain that

VL
1ð1þWACCFCF

2Þ ¼ FCF2 ð10:72Þ

On the RHS of equation 10.72, replace the FCF by substituting equa-

tion 10.50.

VL
1ð1þWACCFCF

2Þ ¼ CFE2 þ CFD2 � TS2 ð10:73Þ

On the RHS of equation 10.73, replace the cash flow expressions with

the value expressions for the CFE and the CFD.

VL
1ð1þWACCFCF

2Þ ¼ EL
1ð1þ e2Þ þD1ð1þ dÞ � TS2 ð10:74Þ

VL
1 þ VL

1WACCFCF
2 ¼ EL

1 þ EL
1e2 þD1 þD1d� TS2 ð10:75Þ

Simplifying the equation and substituting equation 10.52 for the TS on

the RHS of equation 10.75, we obtain

VL
1WACCFCF

2 ¼ EL
1e2 þD1d� TdD1 ð10:76Þ

VL
1WACCFCF

2 ¼ EL
1e2 þD1dð1� TÞ ð10:77Þ

Solving for the WACC in year 2, we obtain that

WACCFCF
2 ¼ %D2dð1� TÞ þ%E2e2 ð10:78Þ

where

%D2 ¼ D1=V
L
1 ð10:79Þ

%E2 ¼ EL
1=V

L
1 ð10:80Þ

The WACC applied to the FCF is a weighted average of the cost of debt

and the cost of equity, where the weights are market values of debt and

(levered) equity as percentages of levered market value. The WACC is

applied to the FCF, which does not include the TS. To take account of the

benefits of the TS from the interest deduction with debt financing, we lower

the WACC by multiplying the cost of debt with the coefficient (1� T).

Wecanwritea similar expression for theWACCapplied to theFCFinyear1.

WACCFCF
1 ¼ %D1dð1� TÞ þ%E1e1 ð10:81Þ

where

%D1 ¼ D0=V
L
0 ð10:82Þ

%E1 ¼ EL
0=V

L
0 ð10:83Þ
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We know that

VL
0ð1þWACCFCF

1Þ ¼ FCF1 þ VL
1 ð10:84Þ

VL
0ð1þWACCFCF

1Þ ¼ CFE1 þ CFD1 � TS1 þ VL
1 ð10:85Þ

Substituting the appropriate expressions into the RHS of equation

10.85, we obtain

VL
0ð1þWACCCCF

1Þ ¼EL
0ð1þ e1Þ � EL

1 þD0ð1þ dÞ �D1

� TdD0 þ VL
1 ð10:86Þ

Simplifying the equation and solving for the WACC in year 1, we obtain

WACCFCF
1 ¼ %D1dð1� TÞ þ%E1e1 ð10:87Þ

10.11 RETURN TO (LEVERED) EQUITY

Next, we derive the general expression for the return to levered equity. In an

M&Mworldwith taxes, the formulation for the return to levered equity ismore

complicated than the standard expression. In particular, in addition to the debt

equity ratio, the return to levered equity is a function of the discount rate for

the TS and the PV of the TS as a percentage of the levered value. We derive the

general expression for the return to levered equity as follows. We know that in

year 2, the sum of the FCF and the TS equals the sum of the CFE and the

CFD. The TS can be specified in general terms as the difference in the taxes

paid by the unlevered and levered firms.

FCF2 þ TS2 ¼ CFE2 þ CFD2 ð10:88Þ

For each of the cash flows in equation 10.88, substitute the formulas for

the values in place of the cash flow expressions. Then we obtain

ð1þ �ÞVUn
1 þ ð1þ  2ÞV

TS
1 ¼ ð1þ e2ÞE

L
1 þ ð1þ dÞD1 ð10:89Þ

Simplifying the equation and rearranging the terms, we obtain

e2E
L
1 ¼ �VUn

1 � dD1 þ  2V
TS

1 ð10:90Þ

Substituting the expression for the unlevered value into the RHS of

equation 10.90, we obtain

e2E
L
1 ¼ �ðEL

1 þD1 � VTS
1Þ � dD1 þ  2V

TS
1 ð10:91Þ
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Collecting terms, rearranging and solving for the return to levered

equity in year 2, we obtain

e2 ¼ �þ ð�� dÞD1=E
L
1 � ð��  2ÞV

TS
1=E

L
1 ð10:92Þ

The expression for the return to levered equity depends on the discount

rate for the TS. Depending on the value of  2, we write different expressions

for the return to levered equity e2. Consider several cases.

10.11.1 Case 1

If the discount rate for the TS  equals the unlevered return to equity �, we
obtain the following expression for the return to levered equity e.

e2 ¼ �þ ð�� dÞD1=E
L
1 ð10:93Þ

The return to levered equity is a linear function of the debt–equity ratio.

In the expression for the return to levered equity, the factor (1� T) does not

modify the debt–equity ratio.

10.11.2 Case 2

If the debt and TS are risk-free, both the values of d and  are equal to the risk-

free rate rf. The expression for the return to levered equity e is as follows:15

e2 ¼ �þ ð�� rfÞD1=E
L
1 � ð�� rfÞV

TS
1=E

L
1 ð10:94Þ

¼ �þ ð�� rfÞðD1 � VTS
1Þ=E

L
1 ð10:95Þ

In the calculation of the adjusted debt–equity ratio, we subtract the value

of the TS from the value of the debt in the numerator of the debt–equity ratio.

10.11.3 Case 3

The third case is unusual. However, if the discount for the TS  is equal to

the return to levered equity e, from equation 10.91 we obtain the following

expression for the return to levered equity e.

e2E
L
1 ¼ �ðEL

1 þD1 � VTS
1Þ þ e2V

TS
1 � dD1 ð10:96Þ

15By substituting the expression for the PV of the TS VTS
1, it is possible to derive an

expression for the return to levered equity that is similar to the well-known expression for the

return to levered equity with the tax rate. Substitute equation 10.54 into equation 10.95. Factor

out the debt–equity ratio and rearrange the equation to obtain the following.

e2 ¼ �2 þ
1þ rf � Trf

1þ rf

� �

ð�2 � rf Þ
D1

EL
1
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Moving the terms with e2 to the LHS, and solving for e2, we obtain

e2ðE
L
1 � VTS

1Þ ¼ �ðEL
1 � VTS

1Þ þ ð�� dÞD1 ð10:97Þ

e2 ¼ �þ ð�� dÞD1=ðE
L
1 � VTS

1Þ ð10:98Þ

In the calculation of the adjusted debt–equity ratio, we subtract the

value of the TS from the value of the levered equity in the denominator of

the debt–equity ratio.

Forall three cases thatwehave listed for the return to leveredequity inyear2,

we can write similar expressions for the return to levered equity in year 1 e1.

10.12 ALTERNATIVE ADJUSTED WACC APPLIED TOTHE FCF

(OPTIONAL)

In the previous sections, we derived the WACC applied to the CCF and the

WACC applied to the FCF. Now, for completeness, we derive an alternative

adjusted formulation for the WACC applied to the FCF. Most readers

might want to skip this section.

In year 2, let WACCFCF
2 be the WACC applied to the FCF. Then the

levered value in year 1 is equal to the FCF in year 2 discounted by theWACC.

VL
1 ¼ FCF2=ð1þWACCFCF

2Þ ð10:99Þ

Rewriting the equation, we obtain that

VL
1ð1þWACCFCF

2Þ ¼ FCF2 ð10:100Þ

On the RHS of equation 10.100, replace the FCF with the value expres-

sion in terms of the unlevered value by substituting equation 10.11.

VL
1ð1þWACCFCF

2Þ ¼ ð1þ �ÞVUn
1 ð10:101Þ

We rewrite the unlevered value in terms of the levered value and the TS.

VL
1ð1þWACCFCF

2Þ ¼ ð1þ �ÞðVL
1 � VTS

1Þ ð10:102Þ

Simplifying the equation, we obtain

VL
1WACCFCF

2 ¼ VL
1�� ð1þ �ÞVTS

1 ð10:103Þ

Solving for the WACC, we obtain

WACCFCF
2 ¼ �� ð1þ �ÞVTS

1=V
L
1 ð10:104Þ
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Equation 10.104 is an adjusted formulation for the WACC applied to the

FCF in terms of the return to unlevered equity �, the discount rate for the TS
 , and the TS as a percentage of the levered value.

10.12.1 Alternative Adjusted WACC inYear 1 Applied to the FCF

We can derive a similar expression for the alternative WACC in year 1

applied to the FCF. We know that

VL
0ð1þWACCFCF

1Þ ¼ FCF1 þ VL
1 ð10:105Þ

On the RHS of equation 10.105, replace the FCF with the value expres-

sion in terms of the unlevered value by substituting equation 10.13.

VL
0ð1þWACCFCF

1Þ ¼ ð1þ �ÞVUn
0 � VUn

1 þ VL
1 ð10:106Þ

VL
0ð1þWACCFCF

1Þ ¼ ð1þ �ÞVUn
0 þ VTS

1 ð10:107Þ

Using equation 10.42, rewrite the expression for the unlevered value in

equation 10.107 in terms of the levered value.

VL
0ð1þWACCFCF

1Þ ¼ ð1þ �ÞðVL
0 � VTS

0Þ þ VTS
1 ð10:108Þ

VL
0ð1þWACCFCF

1Þ ¼ ð1þ �ÞVL
0 � ð1þ �ÞVTS

0 þ VTS
1 ð10:109Þ

Substitute equation 10.56 into equation 10.109 and rearrange.

VL
0ð1þWACCFCF

1Þ ¼ ð1þ �ÞVL
0 � ð1þ �ÞVTS

0

þ ð1þ  1ÞV
TS

0 � TS1 ð10:110Þ

VL
0ð1þWACCFCF

1Þ ¼ ð1þ �ÞVL
0 � ð��  1ÞV

TS
0 � TS1 ð10:111Þ

Solving for the WACC in year 1, we obtain

WACCFCF
1 ¼ �� ð��  1ÞV

TS
0=V

L
0 � TS1=V

L
0 ð10:112Þ

The WACC in year 1 is a function of the PV of the TS as a percent of the

levered value and the TS as a percent of the levered value.

10.12.2 Assuming the Discount Rate for the Tax Shield is r

Substituting the expression for the value of the TS in year 1 into equation

10.104, we obtain

WACCFCF
2 ¼ �� ½ð1þ �Þ=ð1þ  2Þ�ðTS2=V

L
1Þ ð10:113Þ
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If we assume that the appropriate discount rate for the TS is equal to the

return to unlevered equity, the adjusted WACC equals the return to unlev-

ered equity � less the TS as a percentage of the levered market value.

WACCFCF
2 ¼ �� TS2=V

L
1 ð10:114Þ

Using equation 10.112, we can write a similar expression for the alter-

native adjusted WACC in year 1 applied to the FCF.

WACCFCF
1 ¼ �� TS1=V

L
0 ð10:115Þ

10.13 ALTERNATIVE WACC APPLIED TOTHE CCF (OPTIONAL)

Now, we derive an alternative expression for the WACC applied to the CCF.

In year 2, let WACCCCF
2 be the WACC applied to the CCF. Then the levered

value in year 1 is equal to the CCF in year 2 discounted by the WACC.

VL
1 ¼ CCF2=ð1þWACCCCF

2Þ ð10:116Þ

Rewriting the equation, we obtain that

VL
1ð1þWACCCCF

2Þ ¼ CCF2 ð10:117Þ

Express the CCF in terms of the FCF and the TS by substituting

equation 10.48 on the RHS of equation 10.117.

VL
1ð1þWACCCCF

2Þ ¼ FCF2 þ TS2 ð10:118Þ

On the RHS of equation 10.118, replace the cash flow expressions with

the value expressions.

VL
1ð1þWACCCCF

2Þ ¼ VUn
1ð1þ �Þ þ VTS

1ð1þ  2Þ ð10:119Þ

Simplifying the equation, we obtain that

VL
1WACCCCF

2 ¼ VUn
1�þ VTS

1 2 ð10:120Þ

On the RHS of equation 10.120, express the unlevered value in terms of

the levered value and the PV of the TS.

VL
1WACCCCF

2 ¼ ðVL
1 � VTS

1Þ�þ VTS
1 2 ð10:121Þ
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Rearranging the equation and solving for the WACC, we obtain that

WACCCCF
2 ¼ �þ ð 2 � �ÞVTS

1=V
L
1 ð10:122Þ

As expected, if the discount rate for theTS is equal to the return tounlevered

equity, theWACCapplied to theCCF is equal to the return to unlevered equity.

We can derive a similar expression for theWACC in year 1.We know that

VL
0ð1þWACCCCF

1Þ ¼ FCF1 þ TS1 þ VL
1 ð10:123Þ

On the RHS of equation 10.123, replace the cash flow expressions with

the value expressions.

VL
0ð1þWACCCCF

1Þ ¼VUn
0ð1þ �Þ þ VTS

0ð1þ  1Þ

� VUn
1 � VTS

1 þ VL
1 ð10:124Þ

Simplify the equation and express the unlevered value in terms of the

levered value.

VL
0WACCCCF

1 ¼ �VL
0 � �VTS

0 þ VTS
0 1 ð10:125Þ

Solving for the WACC, we obtain that

WACCCCF
1 ¼ �þ ð 1 � �ÞVTS

0=V
L
0 ð10:126Þ

10.14 NUMERICAL EXAMPLE

Next, we present a numerical example for the calculation of the WACC for a

finite stream of cash flows in an M &M world with taxes. To calculate the PV

of the TSs, we need to specify the appropriate risk-adjusted discount rates for

the TSs in year 1 and year 2. Let  i be the discount rate for the TS in year i.

We assume that the appropriate discount rates for the TSs in year 1 and year 2

are equal to the return to unlevered equity � rather than the cost of debt d.

We extend the numerical example that was presented for the M & M

world without taxes. We retain the same loan schedule, which determines the

annual variable leverage. In Appendix B, we present an example with con-

stant leverage. For convenience, we summarize the key information.

FCF1 ¼ 500

VUn
0 ¼ $876:93

CFD1 ¼ $180

D0 ¼ 300

� ¼ 16%

d ¼ 10%

FCF2 ¼ $600

VUn
1 ¼ $517:24

CFD2 ¼ $165

D1 ¼ 150

T ¼ 34%

 i ¼ � ¼ 16%
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10.14.1 Amount of the Tax Shields

First, in the presence of taxes, we calculate the TSs that are realized in year 1

and year 2.

TS1 ¼ TdD0 ¼ 34%
 10%
 300 ¼ 10:200

TS2 ¼ TdD1 ¼ 34%
 10%
 150 ¼ 5:100

10.14.2 Summary of the Cash Flows

In year i, the CCF equals the FCF plus the TS. The CFE equals the CCF less

the CFD (see Table 10.10).

CCF1 ¼ FCF1 þ TS1 ¼ 500þ 10:2 ¼ 510:20

CCF2 ¼ FCF2 þ TS2 ¼ 600þ 5:1 ¼ 605:10

CFE1 ¼ CCF1 � CFD1 ¼ 510:2� 180 ¼ 330:20

CFE2 ¼ CCF2 � CFD2 ¼ 605:1� 165 ¼ 440:10

10.14.3 Present Value of the Tax Shields

At the end of year 0, the value of the TS is

VTS
0 ¼ TS1=ð1þ  Þ þ TS2=ð1þ  Þ2

¼ 10:20=ð1þ 16%Þ þ 5:10=ð1þ 16%Þ2

¼ 8:7931þ 3:7901 ¼ 12:5832

At the end of year 1, the value of the TS is

VTS
1 ¼ TS2=ð1þ  Þ ¼ 5:10=ð1þ 16%Þ ¼ 4:3966

TABLE10.10 CFE (Levered)

Year 0 1 2

FCF 500.00 600.00

TS 10.20 5.10

CCF 510.20 605.10

CFD 180.00 165.00

CFE 330.20 440.10
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With the PVs of the TSs, we calculate the levered values, the percent of

debt and equity, and the debt equity ratios.

10.15 ADJUSTED PRESENT VALUE (APV) APPROACH

With the APV approach, to obtain the levered value at the end of year i, we

add the value of the TS to the unlevered value.

VL
0 ¼ VUn

0 þ VTS
0

¼ 876:932þ 12:583 ¼ 889:515

VL
1 ¼ VUn

1 þ VTS
1

¼ 517:241þ 4:397 ¼ 521:638

10.15.1 Percent Debt and Percent Equity inYear 1

The values for the annual leverage are based on the levered values rather than

the unlevered values. In year 1, the value of the debt as a percent of the

levered value is 33.726% and the value of the equity as a percent of the levered

value is 66.274%. The debt–equity ratio is 0.5089.

%D1 ¼ D0=V
L
0 ¼ 300:00=889:515 ¼ 33:726%

%E1 ¼ EL
0=V

L
0 ¼ ð889:515� 300Þ=889:515 ¼ 589:515=889:515 ¼ 66:274%

D0=E
L
0 ¼ 300:00=589:515 ¼ 0:5089

10.15.2 Percent Debt and Percent Equity inYear 2

In year 2, the value of the debt as a percent of the levered value is 28.756%

and the value of the equity as a percent of the levered value is 71.244%. The

debt–equity ratio is 0.4036.

%D2 ¼ D1=V
L
1 ¼ 150:00=521:638 ¼ 28:756%

%E2 ¼ EL
1=V

L
1 ¼ ð521:638� 150Þ=521:638 ¼ 371:638=521:638 ¼ 71:244%

D1=E
L
1 ¼ 150:00=371:638 ¼ 0:4036
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The information to calculate the debt–equity ratios is shown inTable 10.11.

The values for the annual leverage are lower than the values that were

obtained in the M & M world without taxes. Compare the values here with

the values in Table 10.4.

10.15.3 Returns to Levered Equity inYear 1 and Year 2

Because the debt–equity ratio varies, the returns to levered equity in year 1

and year 2 are different. Let ei be the return to levered equity in year i. The

return to levered equity in year 1 is 19.05% and the return to levered equity

in year 2 is 18.42%.

e1 ¼ �þ ð�� rfÞD0=E
L
0

¼ 16%þ ð16%� 10%Þ0:5089 ¼ 19:0534%

e2 ¼ �þ ð�� rfÞD1=E
L
1

¼ 16%þ ð16%� 10%Þ0:4036 ¼ 18:4216%

We verify that these returns to levered equity are correct by calculating

the PV of the CFE in year 1 and year 0.

EL
1 ¼ CFE2=ð1þ e2Þ

¼ 440:1=ð1þ 18:4216%Þ ¼ 371:64

EL
0 ¼ CFE1=ð1þ e1Þ þ CFE2=½ð1þ e1Þð1þ e2Þ�

¼ 330:2=ð1þ 19:05%Þ þ 440:1=½ð1þ 19:05%Þð1þ 18:423%Þ�

¼ 277:35þ 312:16 ¼ 589:51

TABLE10.11 Debt^Equity Ratios

Year 0 1 2

Unlevered value 876.932 517.241

Value of TS 12.583 4.397

Levered value 889.515 521.638

Value of debt 300.000 150.000

Value of (levered) equity 589.515 371.638

Percent debt 33.726% 28.756%

Percent equity 66.274% 71.244%

Debt–equity ratio 0.5089 0.4036

406 CHAPTER 10 THEORY FOR COST OF CAPITAL REVISITED



10.15.4 WACC Applied to the CCF

Let WACCCCF
i be the WACC applied to the CCF in year i. As expected,

the WACC in year 1 and year 2 are equal to the return to unlevered

equity �.

WACCCCF
1 ¼ %D1dþ%E1e

¼ 33:726%
 10%þ 66:274%
 19:053%

¼ 3:373%þ 12:627% ¼ 16:00%

WACCCCF
2 ¼ %D2dþ%E2e

¼ 28:756%
 10%þ 71:244%
 18:422%

¼ 2:876%þ 13:125% ¼ 16:000%

Next, we verify that the CCF discounted with the WACCs are equal to

the levered values in year 1 and year 2.

VL
0 ¼ CCF1=ð1þWACCCCF

1Þ þCCF2=½ð1þWACCCCF
1Þð1þWACCCCF

2Þ�

¼ 510:20=ð1þ 16%Þ þ 605:10=ð1þ 16%Þ2

¼ 439:8276þ 449:6879¼ 889:515

VL
1 ¼ CCF2=ð1þWACCCCF

2Þ ¼ 605:10=ð1þ 16%Þ ¼ 521:638

10.15.5 Standard After-Tax WACC Applied to the FCF

Let WACCFCF
i be the standard after-tax WACC applied to the FCF

in year i. The WACC in year 1 is 14.853% and the WACC in year 2 is

15.022%.

WACCFCF
1 ¼ %D1dþ%E1e

¼ 33:726%
 10%
 ð1� 34%Þ þ 66:274%
 19:053%

¼ 2:226%þ 12:627% ¼ 14:853%

WACCFCF
2 ¼ %D2dþ%E2e

¼ 28:756%
 10%
 ð1� 34%Þ þ 71:244%
 18:422%

¼ 1:898%þ 13:125% ¼ 15:022%
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Next, we verify that the FCF discounted with the WACCs are equal to

the levered values in year 1 and year 2.

VL
0 ¼ FCF1=ð1þWACCFCF

1Þ þFCF2=½ð1þWACCFCF
1Þð1þWACCFCF

2Þ�

¼ 500:00=ð1þ 14:853%Þ þ 600:00=½ð1þ 14:853%Þð1þ 15:022%Þ�

¼ 435:3379þ 454:1776¼ 889:52

VL
1 ¼ FCF2=ð1þWACCFCF

2Þ ¼ 600:00=ð1þ 15:022%Þ ¼ 521:64

10.15.6 Alternative WACC Applied to the FCF

For illustration, we show the calculations with the alternative formula for

the WACC applied to the FCF.

WACCFCF
1 ¼ �� TS1=V

L
0 ¼ 16%� 10:20=889:515 ¼ 14:853%

WACCFCF
2 ¼ �� TS2=V

L
0 ¼ 16%� 5:10=521:638 ¼ 15:022%

As expected, the values obtained here match the previous values that

were calculated with the standard weighted average formula.

We summarize the results of the numerical example in Table 10.12.

10.16 SUMMARYAND CONCLUDING REMARKS

In this chapter, we revisited the theory for the cost of capital in M & M

worlds without and with taxes in the context of finite streams of cash flows.

In detail, we have shown that the estimation of the cost of capital with finite

cash flows is more complex than the estimation with cash flows in perpetuity.

Moreover, the formulas and results that are derived from cash flows in

perpetuity are not appropriate for finite cash flows. In addition, the correct

TABLE10.12 Results of the Numerical Example

Year 0 1 2

Return to levered equity 19.0534% 18.4216%

WACC applied to the CCF 16.00% 16.00%

WACC applied to the FCF 14.853% 15.022%
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expressions for the cost of capital with finite cash flows depend critically on

the assumptions regarding the risk of the debt, the debt financing policy, and

the risk of the TS.

KEYCONCEPTS AND IDEAS

M & E WACC

WACC with fixed amount of debt

WACC with fixed percentage

of debt
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APPENDIX A

A10.1 DERIVATIONOFTHEM&EWACC

In this appendix, we present an informal derivation of the M & EWACC. In

the M & E formulation of the WACC for a finite stream of FCFs, the one-

year ahead discount rate for the TS is the risk-free rate rf because the amount

of the TS that will be realized at the end of the period is known. The TSs in

subsequent years are discounted with the return to unlevered equity �i. We

assume that the return to unlevered equity is constant and the cost of debt is

equal to the risk-free rate rf. To be specific, consider a three-period finite

stream of FCFs. Using backward induction, the argument presented here

can be extended to N periods.

A10.1.1 LeveredValue inYear 2

At the end of year 2, the expression for the unlevered value is as follows:

VUn
2 ¼ FCF3=ð1þ �Þ ðA10:1Þ

At the end of year 2, the levered value is equal to the sum of the

unlevered value and the TS.

VL
2 ¼ VUn

2 þ VTS
2 ðA10:2Þ

The amount of the TS in year 3 is equal to the tax rate T times the cost of

debt d and the amount of debt at the end of year 2.

TS3 ¼ TdD2 ¼ Td�VL
2 ðA10:3Þ

where � is the amount of debt as a percent of the levered value. We assume

that the leverage � is constant.
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At the end of year 2, the value of the TS is

VTS
2 ¼ TS3=ð1þ  3Þ ¼ Trf�V

L
2=ð1þ rfÞ ðA10:4Þ

where  3 is the discount rate for the TS in year 3.

With respect to year 2, the TS in year 3 is one year ahead and the value

of  3 is equal to the risk-free rate rf.

Substituting equation A10.1 and equation A10.4 into equation A10.2,

we obtain

VL
2 ¼ FCF3=ð1þ �Þ þ Trf�V

L
2=ð1þ rfÞ ðA10:5Þ

Let

� ¼ 1� Trf�=ð1þ rfÞ ðA10:6Þ

Then rewriting equation A10.5, we obtain

VL
2 ¼ FCF3=½ð1þ �Þ�� ðA10:7Þ

A10.1.2 LeveredValue inYear1

At the end of year 1, the expression for the levered value is as follows:

VL
1 ¼FCF2=ð1þ �Þ þ FCF3=ð1þ �Þ2 þ TS2=ð1þ rfÞ

þ TS3=½ð1þ rfÞð1þ �Þ�
ðA10:8Þ

The discount rate for the one-year ahead TS in year 2 is the risk-free

rate rf and the discount rate for the TS in year 3 is the return to unlevered

equity �. We can rewrite the equation as follows:

VL
1 ¼ FCF2=ð1þ �Þ þ TS2=ð1þ rfÞ þ VL

2=ð1þ �Þ ðA10:9Þ

Moving the TS in year 2 to the LHS, substituting the expression for VL
2

into equation A10.9 and simplifying, we obtain

VL
1 ¼ FCF2=½ð1þ �Þ�� þ FCF3=½ð1þ �Þ2�2� ðA10:10Þ

411DERIVATION OF THE M & E WACC



A10.1.3 LeveredValue inYear 0

At the end of year 0, the levered value is

VL
0 ¼ FCF1=ð1þ �Þ þ TS1=ð1þ rfÞ þ VL

1=ð1þ �Þ ðA10:11Þ

Again, moving the TS in year 1 to the LHS, substituting the expression

for VL
1 and simplifying, we obtain

VL
0 ¼FCF1=½ð1þ �Þ�� þ FCF2=½ð1þ �Þ2�2�

þ FCF3=½ð1þ �Þ3�3�
ðA10:12Þ

Define the M & E WACC as follows:

WACCME ¼ ð1þ �Þ�� 1 ðA10:13Þ

Then

VL
0 ¼FCF1=ð1þWACCMEÞ þ FCF2=ð1þWACCMEÞ2

þ FCF3=ð1þWACCMEÞ3 ðA10:14Þ
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APPENDIX B

B10.1 NUMERICALEXAMPLEWITHCONSTANTLEVERAGE

In the text, in the previous numerical example with taxes, we specified the

loan schedule. Based on the interest payments in the loan schedule, we

determined the annual TSs and the PVs of the TSs. With a specified loan

schedule, the leverage is variable over the two years. Here, for completeness,

we illustrate the calculations of the WACC with a debt policy based on

constant leverage for the two years.

At the beginning of any year i, the levered market value depends on the

PV of the TS at the end of the year. The TS depends on the interest payments

for the year, which in turn depends on the market value of the debt that is

defined in terms of the levered value at the beginning of the year. To

reiterate, we assume that the EBIT is sufficient for the TSs to be realized in

the year in which the interest payments are made.

To overcome this circularity we define the levered value in year i in terms

of the unlevered value in year i. With the relationships between the levered

and unlevered values we are able to determine the levered values from the

unlevered values and there is no need to calculate the WACCs.

B10.1.1 Leverages inYear1andYear 2

With the levered value in year i we can calculate the value of the debt and the

TS. Let �i be the market value of the debt at the beginning of year i as a

percentage of the levered value at the beginning of year i. We assume that the

value of the debt at the end of year 0 and year 1 will be 30% of the levered

market value at the end of year 0 and year 1.

�1 ¼ %D1 ¼ D0=V
L
0 ¼ 30%

�2 ¼ %D2 ¼ D1=V
L
0 ¼ 30%
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Rearranging equations B10.1 and B10.2, we obtain that

D0 ¼ �1V
L
0 ðB10:1Þ

D1 ¼ �2V
L
1 ðB10:2Þ

B10.1.2 Relationshipbetweenthe LeveredandUnleveredValue in

Year1

The levered value in year 1 is equal to the unlevered value plus the PV of the

TS that will be realized at the end of year 2.

VL
1 ¼ VUn

1 þ VTS
1 ðB10:3Þ

Substituting equation 10.54 in equation B10.3, we obtain

VL
1 ¼ VUn

1 þ TdD1=ð1þ  2Þ ðB10:4Þ

Substituting equation B10.2 in equation B10.4, we obtain

VL
1 ¼ VUn

1 þ Td�2V
L
1=ð1þ  2Þ ðB10:5Þ

Solving for the levered value, we obtain that

VL
1 ¼ ð1þ  2ÞV

Un
1=ð1þ  2 � Td�2Þ ¼ �2V

Un
1 ðB10:6Þ

where

�2 ¼ ð1þ  2Þ=ð1þ  2 � Td�2Þ ðB10:7Þ

We can re-express equation B10.7 in terms of the FCF in year 2.

VL
1 ¼ �2FCF2=ð1þ �Þ ðB10:8Þ

B10.1.3 Relationshipbetween the LeveredandUnleveredValue in

Year 0

The levered value in year 0 is equal to the unlevered value plus the PV of the TS.

VL
0 ¼ VUn

0 þ VTS
0 ðB10:9Þ

From equation 10.56, we know that

VTS
0 ¼ ðTS1 þ VTS

1Þ=ð1þ  1Þ ðB10:10Þ
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Substituting equation B10.10 into equation B10.9, we obtain

VL
0 ¼ VUn

0 þ ðTS1 þ VTS
1Þ=ð1þ  1Þ ðB10:11Þ

Substituting equation 10.53 into equation B10.11, we obtain

VL
0 ¼ VUn

0 þ ðTdD0 þ VTS
1Þ=ð1þ  1Þ ðB10:12Þ

Substituting equation B10.1 into equation B10.12 and rearranging, we

obtain

VL
0 ¼ VUn

0 þ ðTd�1V
L
0 þ VTS

1Þ=ð1þ  1Þ ðB10:13Þ

VL
0 � Td�1V

L
0=ð1þ  1Þ ¼ VUn

0 þ VTS
1=ð1þ  1Þ ðB10:14Þ

Solving for the levered value on the LHS of equation B10.14, we obtain

VL
0 ¼ �1½V

Un
0 þ VTS

1=ð1þ  1Þ� ðB10:15Þ

where

�1 ¼ ð1þ  1Þ=ð1þ  1 � Td�1Þ ðB10:16Þ

B10.2 BASICINFORMATION

For convenience, we summarize the basic information.

FCF1 ¼ 500

VUn
0 ¼ $876:932

�1 ¼ �2 ¼ 16%

d ¼ 10%

FCF2 ¼ $600

VUn
1 ¼ $517:2414

T ¼ 34%

 i ¼ �i ¼ 16%

�1 ¼ �2 ¼ 30%

�2 ¼ ð1þ  2Þ=ð1þ  2 � Td�2Þ

¼ ð1þ 16%Þ=ð1þ 16%� 34%
 10%
 30%Þ ¼ 100:8871%

�1 ¼ ð1þ  1Þ=ð1þ  1 � Td�1Þ

¼ ð1þ 16%Þ=ð1þ 16%� 34%
 10%
 30%Þ ¼ 100:8871%
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B10.2.1 LeveredValues inYear 0 andYear1

The levered value in year 1 is $521.83.

VL
1 ¼ �2V

Un
1

¼ 100:8871%
 517:2414 ¼ 521:8298

The PV of the TS in year 1 is $4.5884.

VTS
1 ¼ VL

1 � VUn
1

¼ 521:830� 517:2414 ¼ 4:5884

The levered value in year 0 is $888.702.

VL
0 ¼ �1½ðV

Un
0 þ VTS

1=ð1þ  1Þ�

¼ 100:8871%½876:932þ 4:589=ð1þ 16%Þ�

¼ 888:702

B10.2.2 Values of Debt inYear 0 andYear1

In year 0, the value of the debt is $265.41 and in year 1, the value of the debt

is $156.55.

D0 ¼ �1V
L
0 ¼ 30%
 888:702 ¼ 266:61

D1 ¼ �2V
L
1 ¼ 30%
 521:830 ¼ 156:55

We summarize the results in Table B10.1.

For completeness, we calculate the various WACCs and verify that they

give the correct answers. First, we calculate the TSs and the CCFs.

TABLEB10.1 Summary of Results

Year 0 1 2

Unlevered values 876.932 517.2414

Levered values 888.702 521.8299

Value of debt 266.611 156.549

PV of TS 11.770 4.5885

Value of (levered) equity 622.092 365.281
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B10.2.3 Tax Shields inYear1andYear 2

TS1 ¼ TdD0 ¼ 34%
 10%
 266:61 ¼ 9:065

TS2 ¼ TdD1 ¼ 34%
 10%
 156:55 ¼ 5:323

B10.2.4 Capital Cash FlowinYear1andYear 2

CCF1 ¼ FCF1 þ TS1 ¼ 500þ 9:065 ¼ 509:065

CCF2 ¼ FCF2 þ TS2 ¼ 600þ 5:323 ¼ 605:323

B10.2.5 Return to Levered Equity

Because the leverage is constant, the returns to levered equity will be the

same in both years.

ei ¼ �þ ð�� dÞDi�1=E
L
i�1 ¼ 16%þ ð16%� 10%Þ30%=70%

¼ 18:571%

The reader can verify that the CFE discounted by the return to levered

equity gives the correct values for the annual levered equity.

B10.3 WACCAPPLIEDTOTHECCF

As expected, the WACC applied to the CCF is equal to the return to

unlevered equity.

WACCCCFwi ¼ %Didþ%Eiei

¼ 30%
 10%þ 70%
 18:571% ¼ 16:000%

B10.4 STANDARDAFTER-TAXWACCAPPLIEDTOTHEFCF

The standard after-tax WACC applied to the FCF is

WACCFCF
i ¼ %Didð1� TÞ þ%Eiei

¼ 30%
 10%ð1� 34%Þ þ 70%
 18:571%

¼ 14:980%
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We verify that the FCF discounted with the WACCs are equal to the

levered values in year 1 and year 2.

VL
0 ¼ FCF1=ð1þWACCFCFÞ þ FCF2=ð1þWACCFCFÞ2

¼ 500:00=ð1þ 14:98%Þ þ 600:00=ð1þ 14:98%Þ2

¼ 434:8582þ 453:8440 ¼ 888:70

VL
1 ¼ FCF2=ð1þWACCFCFÞ ¼ 600:00=ð1þ 14:98%Þ ¼ 521:83

B10.5 ALTERNATIVEADJUSTEDWACCFORTHEFCF

For illustration, we show the calculations with the alternative formula for

the WACC applied to the FCF.

WACCFCF
1 ¼ �� TS1=V

L
0 ¼ 16%� 9:065=888:702 ¼ 14:980%

WACCFCF
2 ¼ �� TS2=V

L
1 ¼ 16%� 5:323=521:8299 ¼ 14:980%
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11
HOW ARE CASH FLOWS

VALUED IN THE REAL WORLD

(This chapter has been written in collaboration with

Ramiro de la Vega and Guillermo Rossi.)

Any intelligent fool can make things bigger and more

complex . . . It takes a touch of genius . . . and a lot of

courage to move in the opposite direction.

—Albert Einstein

11.1 INTRODUCTION

In the previous chapters, we presented the principles of cash flow valuation

within an integrated theoretical framework that is based on the typical

financial statements. We stressed the use of market values in the

valuation of cash flows and examined the subtleties behind the calculation

of the cost of capital under ideal conditions. The natural question arises.

How are these ideas used in practice by practitioners? How are cash flows

valued in the real world.

In this chapter we show how we can apply the ideas to a project for a

telecommunications firm in Colombia. In particular, we compare the valua-

tions that are based on market values with the valuations that are based on

book values. This case study is much more complicated than the example

that was presented in Chapter Five, and has many additional assumptions

and conditions.

In Appendix A, we present the transcripts of interviews with two financial

practitioners from multinational firms with operations in Japan and the
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Philippines.1The practitioners comment on how the cost of capital is estimated

in practice. In Appendix B, we present the background information and

financial statements for the case.

The main objectives of this chapter are as follows:

1. First, we illustrate a detailed valuation model.

2. Second, we show the CB statement.

3. Third, we show how bad practices in the estimation of the WACC

can generate errors greater than �5%. As a rule of thumb, a discre-

pancy of 5% is acceptable. However, higher discrepancies might not

be tolerable and with the availability of computing facilities, the

higher discrepancies are unnecessary and avoidable.

4. Fourth, we discuss in more detail the items that have to be included

in the correct calculation of the tax savings.

5. Fifth, and this is related to the previous point, we discuss subtleties

that might be found in a real case, at least in the context of develop-

ing countries, taking into account issues such as inflation adjustments

(IA), losses due to fluctuations in foreign exchange, and presumptive

income (PI) taxation.

From the basic financial statements of the telecommunications firm (the

IS, the BS and the CB) we derive the different cash flows: the FCF, the CFE,

the CFD, and the cash flow of tax savings. We show the calculation of

levered value using different approaches and conditions, including five

market-based approaches and three based on book values. The first four

market-based methods should be familiar from discussions in the previous

chapters. The fifth market-based method is a slight variation. In the previous

chapters, we have not discussed valuation based on book values. Thus, here

is an opportunity to assess the degree to which market-based approaches

deviate from the values obtained with book values.

1. Using market value valuations (the WACC is calculated based on

market values).

1.1 Using a version of the WACC that we call the adjusted WACC,

and define as ��TS/(levered value). (Case 1)

1.2 Using the PV of the CFE, discounting it with the cost of levered

equity e, and adding the value of debt. In this case we use

market values to determine leverage and the cost of debt as

the proportion of interest divided by debt from the previous

period. (Case 2)

1Guillermo Rossi worked as Vice President of Finance for IMPSA (an Argentinean mul-

tinational). He is currently a private consultant for the same firm. Ramiro de la Vega, a private

financial consultant from Colombia, contributed the financial statements and served as a

sounding board for the case study.
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1.3 Using the CCF and discounting it with the unlevered cost of

equity �. (Case 3)
1.4 Using the traditional approach of discounting the FCF with the

traditional WACC expression, and using market values to deter-

mine leverage and the cost of debt as the proportion of interest

divided by debt from the previous period. (WACC ¼ e%Eþ d

(1�T)%D where %D is the leverage, %E is the proportion of

equity, d is the cost of debt, and T is the tax rate.) (Case 4)

1.5 Using the traditional approach of discounting the FCF with the

traditional WACC expression and using market values to deter-

mine leverage. The cost of debt d is the internal rate of return

(IRR) of the CFD (WACC ¼ e%Eþ d(1�T)%D where %D is

the leverage, %E is the proportion of equity, d is the cost of

debt, and T is the tax rate.) (Case 5)

2. Calculating the levered value using book values to calculate the

levered value.

2.1. Using a constant cost of debt equal to the IRR of the CFD.

(Case 6)

2.2. Using the cost of debt for each period as in case 4. (Case 7)

2.3. Using a constant WACC (for this case we show a sensitivity

table for different WACC values.) (Case 8)

First, we briefly present and discuss the adjustments of the financial

statements for inflation and the adjustments for gains and losses in the

exchange rate. We also present the concept of PI and losses carried forward

(LCF) and how to incorporate them into the calculation of the cost of

capital. All this is necessary because the case study is located in a country

where these conditions hold for the project.

For the case we present basic information, such as the parameters used

for the estimation. Besides that we present some context and further infor-

mation about the project. The complementary information can be found in

the appendix.

11.1.1 In£ation Adjustments to Financial Statements

In some countries the tax law requires that firms apply the so-called System for

Integral Adjustments for Inflation. Since 1992, Colombia has applied this rule.

11.1.2 Monetary and Non-monetary Assets

In this context we distinguish between monetary and non-monetary assets or

rights. A monetary asset or right is not affected by changes in the general
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level of prices or, in other words, by changes in the value of money. The

purchasing power of those assets will change with fluctuations in the

money’s value. A non-monetary asset, on the contrary, is an asset or right

whose face value is unchanged even with a reduction in the money’s value.

Typical examples of monetary assets are cash in hand and AR. Typical non-

monetary assets are fixed assets such as land and buildings.

11.1.3 Adjustments to the Non-monetary Assets

Adjustments in the inflation system alter all the non-monetary assets by using

an index (in Colombia it is known as PAAG) that reflects the inflation rate.

Some non-monetary assets are excluded from this adjustment: inventories and

the purchase of goods or inventory. There are other exceptions to this rule.

The value of the adjustment to the non-monetary assets is listed as a

greater value of the assets. At the same time, a taxable profit is also listed.

This means that the depreciation, depletion, and amortization are cal-

culated based on the adjusted value of the asset. The accumulated deprecia-

tion and amortization are also adjustable.

11.1.4 Adjustments to Equity

Equity is adjusted when it has a positive value. This adjustment is listed as

a loss in the IS. The value of the adjustment is also listed in the BS as a

higher value for equity. Although from the accounting point of view it

increases equity, it is only an accounting operation and is not part of the

CFE.

The adjustment to equity implies a cost for holding equity instead of

debt. In a non-inflationary situation, the cost of equity is not deductible.

However, when equity is adjusted and that adjustment is tax deductible, the

nominal tax rate changes, which affects the after-tax cost of debt, as

follows:

Assume a new investment �I that can be financed by equity or by debt

as shown in Table 11.1.

TABLE11.1 Financing aNew Investment

RHS of BS

Investment financing

Debt Equity

Equity E EþD ¼ Eþ�I

Debt D ¼ �I –
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The deductible items regarding the financing are as follows (see Table 11.2).

where if is the inflation rate.

Total tax savings for each alternative are shown in Table 11.3.

The net tax savings for debt is the difference between financing the new

investment with debt or with equity:

Net tax savings ¼ TdDþ TifE� TifðEþDÞ ¼ TdD� TifD ð11:1Þ

The net tax savings for financing the investment with debt is as follows:

TS ¼ TDðd� ifÞ ð11:2Þ

Hence, the cost of debt after taxes is given below.

d0 ¼ d� Tðd� ifÞ ð11:3Þ

d0 ¼ d 1� T 1�
if

d

� �� �

ð11:4Þ

The meaning of the second term inside the parenthesis is that the

effective tax rate is reduced by the proportion of the inflation rate to the

cost of debt d. The effective tax rate when we have adjustments for inflation

is as follows:

T0 ¼ T 1�
if

d

� �

ð11:5Þ

TABLE11.2 The Cost of Investment Financing

RHS of BS

Cost of investment financing

Debt Equity

Cost of equity adjustment if 
 E if (Eþ�I) ¼ if (EþD)

Interest on debt dD ¼ d�I –

TABLE11.3 Tax Savings for each Alternative

Investment financing

Debt Equity

Cost of debt before taxes d

Tax savings for debt Td�I ¼ TdD

Tax savings for equity adjustment TifE Tif (EþD)

Total tax savings TdDþ TifE Tif (EþD)
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If we have a cost of debt of 11%, a tax rate T of 40%, and the inflation

rate is 3%, the after-tax cost of debt is as follows:

WHEN adjustments for inflation are made

d0 ¼ 11% 1� 40% 1�
3%

11%

� �� �

¼ 7:8%

WHEN adjustments for inflation are NOT made

After-tax cost of debt ¼ 11%ð1� 40%Þ ¼ 6:6%

The after-tax cost of debt is higher than (not lower) than the after-tax

cost of debt with no adjustment.

11.1.5 Monetary Assets

Monetary assets are not adjusted by inflation. When there is inflation, the

monetary assets lose their purchasing power or value.

11.1.6 Gains and Losses in the Exchange Rate

Some assets such as foreign exchange, securities, deposits, and similar

assets in foreign exchange have to be expressed in local currency at the

exchange rate of the date of the financial statement. The difference between

the adjusted value and the book value is listed as a profit or loss in the

exchange rate for tax purposes (see Vélez-Pareja, 2003b).

The non-monetary liabilities such as debt in foreign exchange are adjusted

with the exchange rate at the time of the financial statements. The adjustment

is a greater value of the liability, and the value of the adjustment is listed as an

expense in the IS. This expense is known as a loss in foreign exchange.

More precisely, when devaluation of the domestic currency occurs and a

firm has debt in foreign currency, an exchange loss occurs when valuing

the balance of debt and the principal payment in the domestic currency. The

interest charges include the extra cost of the devaluation (a loss in exchange),

and are directly included in the IS as a cost. The exchange loss generated by

the debt balance and the principal payment is tax deductible. Given that it is

an extra cost associated with the debt, we consider that this extra cost earns

a tax shield (TS) or tax savings.

The exchange loss for every item is calculated as the difference between

the price of the foreign currency in the current year and the price in the

previous year, multiplied by the amount in foreign currency. In the case of a

debt in foreign currency we have to adjust two items that are not listed in the
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IS: the debt balance and the principal payment. These two adjustments

generate two losses in exchange. One is related to the principal payment

and the other is related to the debt balance. The amount of the adjustment is

listed in the IS as an extra financial cost. The adjustment is listed in the BS as

an additional value to the debt balance.

11.1.7 Presumptive IncomeTaxation

The PI taxation is common in developing economies. This kind of tax is

applied when a government considers that there might not be transparency

in the filing of income tax returns by the taxpayer. For this reason, govern-

ments estimate or presume some minimum level of income on which taxes

should be levied.

There are several ways to implement this type of tax. Some of them are

as follows:

1. Standard assessments that assign lump-sum taxes to taxpayers

according to the occupation or business activity.

2. Estimated assessments that assign to each taxpayer a level of income

estimated by indicators or proxies of wealth specific to a given

profession or economic activity. These key indicators can range from

location of property to numbers of skilled employees to seating

capacity.

3. Value of land is used to tax businesses and persons in the agricultural

industry. This method assesses income based on the potential output

of land or crop yield, and on soil quality and productivity ratings.

4. Factors such as net wealth and the value of assets enable income

estimation through net worth comparisons at the beginning and end

of each year. This approach usually is accompanied by adjustments

to financial statements for inflation. Presumptions based on net

wealth often encourage taxpayers to increase liabilities.

5. Taxes on visible signs of wealth ensure that wealthy citizens pay

an appropriate amount of tax. The taxes apply only to indivi-

duals and usually include main and secondary residences, the

number of domestic servants, cars, yachts, private planes, and

racehorses.

6. Some schemes specify a tax burden or minimum tax irrespective of

the taxpayer’s level of income or economic activity. Others levy the

tax as a relatively low percentage of turnover or assets.

In Colombia presumptive income taxation works on the basis of a

percent of equity book value, after IAs. If EBT are lower than the value

calculated as a percentage of the book value of equity, taxes are calculated

on the PI.
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Although it might be irrelevant in terms of levered total and equity value

calculations, for the sake of completeness, we consider four basic cases for

the effect of PI on the calculation of tax savings.

1: EBIT < 0;TS ¼ 0 ð11:6Þ

2: EBIT < Int;TS ¼ ðEBIT� PIÞT ð11:7Þ

3: EBIT ¼ Int;TS ¼ Int
 T� PI
 T

¼ TðInt� PIÞ ¼ T
 ðEBIT� PIÞ
ð11:8Þ

4: EBIT > Int;TS ¼ T
 Int ð11:9Þ

where TS ¼ tax savings, Int ¼ interest charges, EBIT ¼ earnings before

interest and taxes, PI ¼ presumptive income, T ¼ tax rate. When we indicate

EBIT the reader should think not only in terms of EBIT but in terms of any

OI or accounting transaction that increases the basis against which the TS can

be offset. The same consideration is valid when we mention interest. In that

cases, we should include (as will be seen below) not only interest charges

generate TS, but also we have to include IAs, LCF, and losses in foreign

exchange.

We illustrate this idea with a simple example (see Table 11.4).

We can check that the TS is the difference in taxes paid. The Excel

formulation might be as follows:

¼ IFðEBIT < 0; 0; IF ðEBIT <¼ Int; ðEBIT� PIÞ�T; Int�TÞÞ ð11:10Þ

The reader can verify this formulation.

If we include LCF or loss amortization, we should modify the previous

Excel formulation to the following:

¼ IFðEBIT < 0; 0; IF ðEBIT <¼ Intþ LCF;

ðEBIT� PIÞ�T; ðIntþ LCFÞ�TÞÞ ð11:11Þ

TABLE11.4 Calculation of TSwith PI

EBIT 100 100 100 100

Interest charges 150 100 80

EBT �50 0 20 100

PI 5 5 5 5

T ¼ 40% 2 2 8 40

TS 38 38 32 0
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In the following simple example we illustrate this idea (see Table 11.5):

We can verify that the difference in taxes is exactly the amount calcu-

lated with the formula.

11.2 CASE STUDY: TIMANCO S. A. E. S. P. EMPRESA DE

TELECOMUNICACIONES

This project entails the setup of a firm to provide telephone service at Neiva

an intermediate city in Colombia, South America. This project will install

16,500 phone lines and 22,480 pairs of telephone lines in the distribution

network to satisfy a part of the total demand. The feasibility study was based

on detailed demand and market research and commercial quotes from

specialized suppliers.2

The project was estimated for a 32-year period. The initial investment

was made from 2000 to 2002. Hence, we consider the project as an ongoing

concern and we value it at the end of 2003. The financial statements for 2003

have been considered as historical financial statements. In the appendix we

present the relevant data and financial statements.

In Appendix A, we focus on a detailed estimation of demand, cost, and

price. This estimation considers the demand as a function of the population’s

income level. It is a good demonstration of how today’s technological tools

can overcome shortcuts employed by people who continue to operate as if

they were living in an age without inexpensive computing tools.

TABLE11.5 Calculation of TSwith LCF and PI

EBIT 100 100 100 100

Interest charges 150 100 80

EBT �50 0 20 100

LCF 5

EBT after LCF �50 0 15 100

PI 5 5 5 5

T ¼ 40% 2 2 6 40

TS 38 38 34 0

2In this section we have made some simplifications to make the presentation easier. These

simplifications refer to the exact and detailed determination of the basis for calculating the TS

and the calculation of the unlevered cost of equity. We have kept the assumptions and proce-

dures to determine the unlevered cost of equity that the consultant used in the report. The details

for this purpose can be found in Velez-Pareja and Tham, Timanco S.A.: Unpaid Taxes, Losses

Carried Forward, Foreign Debt, Presumptive Income and Adjustment for Inflation. The Treatment

with DCF and EVA#, downloadable from Social Science Research Network, 2003.
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In this case we cannot use the traditional formulation for the WACC

because, as we can see in the CB, taxes are not paid in the same year as they

are accrued. Taxes are paid in advance. This means that the TSs are not

earned in the same year that they are accrued. As discussed in Chapter Six,

we have to apportion the accrued or theoretical TS according to the payment

of taxes. As seen in past chapters, we have to use alternate formulations or

approaches for the WACC calculation. In this case study, we use the

adjusted WACC applied to the FCF, the CCF, and the calculation of

the PV of the CFE to calculate the levered value.

Also, we need to recognize different sources of TSs. In this case study we

have interest payments, a loss in the exchange rate of a foreign exchange

debt, equity IAs, LCF and, indirectly, PI.

In the following tables (Table 11.6) we analyze the basis for the TS

calculation. The TS is used to calculate the FCF. After the calculation of the

TS, we derive the CFD and the CFE by referencing the CB. We obtain the

CFD from the financing cash flow section and the CFE from the equity cash

flow section of the CB.

The CFD and CFE are shown in the following tables (Table 11.6), after

the TS has been calculated.

The percent of tax paid in year i is the tax paid in year i divided by the

total tax accrued. Decimals will hide this explanation, but it can be seen

clearly in years 2007–2008 (see Table 11.6).

As mentioned above, there are several sources of TSs associated with

the financing activity of the firm. One is the interest payments that are

calculated as the tax rate times the domestic interest rate times the value of

debt at the beginning of the year plus the foreign interest rate times the value

of debt at the beginning of the year converted to domestic currency. These

amounts are listed in the IS.

On the other hand, there are two other sources of tax savings when there

is foreign exchange debt and when IAs are made to the financial statements.

One is the loss in exchange rate because of debt that is listed in the IS and the

other is the equity IA. The sum of these items provides the basis for the TS

calculation.

However, as pointed out in Chapters Six and Seven, the earnings of the

TS depend on the EBIT plus OI that might increase the amount against

which the interest (and other items) can be offset. For that reason we

calculate the EBIT plus OI plus IA profit plus PI plus OI for non-

deductible items. From Chapter Six we know that the tax savings will

depend on the magnitude of the sum. If the sum is less than the basis for

the tax savings calculation, the TS will not be totally earned. Then, to

calculate the TS we use the expression (11.11) in a spreadsheet. This is

what we call the accrued TS.
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TABLE11.6 CalculationoftheBasis forTaxShieldandYearlyTaxShield forYears 2003 to 2019 (Units inBillionPesos)

Basis for the TS 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Interest payments

from the IS and CB

0.00 1.10 1.70 1.70 1.50 1.20 0.90 0.50 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

IA for equity 0.50 0.20 0.10 0.00 0.10 0.20 0.30 0.50 0.60 0.80 1.00 1.20 1.50 1.80 2.10 2.40 2.80

Prior years deductible

losses (LCF)

0.00 0.00 0.00 2.80 2.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loss in exchange

from the IS

0.30 0.50 0.40 0.30 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total basis for TS 0.80 1.90 2.30 4.90 3.80 1.50 1.30 1.00 0.80 0.80 1.00 1.20 1.50 1.80 2.10 2.40 2.80

EBIT �4.40 �2.50 0.40 3.70 7.70 10.40 11.80 13.60 15.40 17.20 19.10 21.20 23.40 25.70 27.80 29.80 32.00

OI 0.00 0.00 0.20 0.60 0.80 1.10 1.40 1.60 2.00 2.60 3.40 4.20 5.10 6.10 7.00 7.90 8.80

IA profit 0.10 0.90 0.70 0.40 0.30 0.10 0.00 �0.20 �0.40 �0.60 �0.80 �1.10 �1.40 �1.70 �1.90 �2.20 �2.50

Total non-deductible items 0.00 0.00 0.00 �2.70 �2.10 0.00 0.00 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

EBITþOIþ IAþ

non-deductible items

�4.30 �1.70 1.40 2.10 6.80 11.60 13.30 15.00 17.00 19.20 21.70 24.30 27.20 30.30 33.00 35.60 38.50

PI 0.00 0.30 0.30 0.30 0.30 0.50 0.70 1.00 1.30 1.60 2.00 2.40 2.90 3.40 4.00 4.60 5.30

Nominal tax rate (in %) 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00

TS ¼ Tax rate
Total

basis for TS

0.30 0.70 0.80 1.70 1.30 0.50 0.40 0.40 0.30 0.30 0.30 0.40 0.50 0.60 0.70 0.80 1.00

TS 0.00 0.00 0.40 0.60 1.30 0.50 0.40 0.40 0.30 0.30 0.30 0.40 0.50 0.60 0.70 0.80 1.00

Tax accrued 0.00 0.10 0.10 0.10 1.80 3.60 4.30 5.10 5.90 6.70 7.60 8.50 9.50 10.60 11.60 12.40 13.50

Tax paid year n 0.00 0.00 0.00 0.10 0.10 0.70 2.00 3.00 3.50 4.10 4.70 5.40 6.00 6.80 7.50 8.30 9.00

Tax paid year nþ 1 0.00 0.00 0.10 0.10 0.00 1.70 2.90 2.30 2.10 2.40 2.60 2.90 3.10 3.50 3.80 4.00 4.10

% Tax year n paid year n 0.00 0.00 30.20 71.10 4.40 19.80 47.20 58.80 59.70 61.00 62.30 63.10 63.50 63.80 65.20 66.70 66.80

% Tax year n paid

year nþ 1

0.00 0.00 100.00 69.80 28.90 95.60 80.20 52.80 41.20 40.30 39.00 37.70 36.90 36.50 36.20 34.80 33.30

TS earned year n 0.00 0.00 0.10 0.40 0.10 0.10 0.20 0.20 0.20 0.20 0.20 0.30 0.30 0.40 0.50 0.60 0.70

TS earned year nþ 1 0.00 0.00 0.00 0.30 0.20 1.30 0.40 0.20 0.10 0.10 0.10 0.10 0.20 0.20 0.20 0.30 0.30

Total TS earned in year n 0.00 0.00 0.10 0.70 0.20 1.40 0.60 0.40 0.30 0.30 0.30 0.40 0.50 0.60 0.70 0.80 0.90



TABLE11.6 Calculation of the Basis for Tax Shield and Yearly Tax Shield (continued) forYears 2020 to 2032 (Units in
Billion Pesos)

Basis for the TS 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Interest payments from

the IS and CB

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

IA for equity 3.20 3.70 4.20 4.70 5.30 5.90 6.50 7.20 7.90 8.60 9.40 10.20 11.00

Prior years deductible

losses (LCF)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loss in exchange from the IS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total basis for TS 3.20 3.70 4.20 4.70 5.30 5.90 6.50 7.20 7.90 8.60 9.40 10.20 11.00

EBIT 34.60 37.50 39.30 40.20 41.10 42.10 43.20 44.30 45.50 46.80 48.20 49.60 51.00

OI 9.90 11.20 12.60 14.00 15.60 17.30 19.10 21.00 23.00 25.10 27.40 29.80 32.30

IA profit �2.80 �3.20 �3.60 �4.00 �4.50 �5.10 �5.70 �6.30 �6.90 �7.60 �8.30 �9.10 �9.90

Total non-deductible items 0.10 0.10 0.10 0.10 0.10 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20

EBITþOIþ IAþ

non-deductible items

41.90 45.70 48.50 50.30 52.30 54.40 56.70 59.20 61.80 64.50 67.40 70.40 73.60

PI 6.10 6.90 7.80 8.80 9.80 10.80 11.90 13.00 14.30 15.50 16.90 18.30 19.80

Nominal tax rate (in %) 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00

TS ¼ Tax rate
 Total basis

for TS

1.10 1.30 1.50 1.70 1.90 2.10 2.30 2.50 2.80 3.00 3.30 3.60 3.90

TS 1.10 1.30 1.50 1.70 1.90 2.10 2.30 2.50 2.80 3.00 3.30 3.60 3.90

Tax accrued 14.70 16.00 17.00 17.60 18.30 19.00 19.90 20.70 21.60 22.60 23.60 24.70 25.80

Tax paid year n 9.70 10.50 11.50 12.40 13.00 13.50 14.00 14.60 15.20 15.90 16.60 17.30 18.10

Tax paid year nþ 1 4.50 4.90 5.40 5.50 5.20 5.30 5.60 5.90 6.10 6.40 6.70 7.00 7.30

% Tax year n paid year n 66.40 66.00 67.70 70.20 70.90 70.70 70.50 70.40 70.40 70.30 70.30 70.20 70.20

% Tax year n paid year nþ 1 33.20 33.60 34.00 32.30 29.80 29.10 29.30 29.50 29.60 29.60 29.70 29.70 29.80

TS earned year n 0.80 0.90 1.00 1.20 1.30 1.50 1.60 1.80 1.90 2.10 2.30 2.50 2.70

TS earned year nþ 1 0.30 0.40 0.40 0.50 0.50 0.50 0.60 0.70 0.70 0.80 0.90 1.00 1.10

Total TS earned in year n 1.10 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.70 2.90 3.20 3.50 3.80



As the TS are earned as a reduction of the tax paid, we assume that the

TSs are earned when taxes are paid. As we can see from the CB and the BS,

the taxes are not paid in the same year that they are accrued. Taxes are paid

in advance in the year that they are accrued and the remaining tax is paid in

the next year. This means that we have to estimate which proportion of each

tax accrued is paid in the same year and which is paid in the following year.

This is shown in the previous table, which examines the Tax accrued, the Tax

paid year n, the Tax paid year nþ 1, the% Tax year n paid year n, and the%

Tax year n paid year nþ 1. The last two percentages indicate how much of

the TS is earned in each year. This can be seen for year 2005. The tax for

2005 is paid 30.2% in 2005 and 69.8% in 2006. Hence, the TS for 2005 (0.4) is

earned 30.2% (0.1) in 2005 and 69.8% (0.3) in 2006. For year 2006 the tax is

paid 71.1% in 2006 and 28.9% in 2007. Hence, the TS of 2005 (0.6) earned

71.1% (0.4) in 2006 and 28.9% (0.2) in 2007. Then the TS for 2006 is 0.7

(0:4þ 0:3).
The CFD and CFE can be read from the CB, as explained above.

With the CFD, the CFE, and the TS we can derive the FCF and the

CCF as indicated in the Table 11.7.

As discussed in previous chapters, we have to estimate the unlevered

cost of equity. To do this we estimate the unlevered beta and the market risk

premium (in this case the U.S. risk premium), as mentioned in Chapter

Eight. We also estimate the risk-free rate in the U.S., the local country risk,

and the domestic inflation rate. With these data we make the following

estimates using the Fisher relationship and the capital asset pricing model

(CAPM) (see Table 11.8):

Using the Fisher relationship, we have the following:

Domestic risk-free rate

Rfdom ¼ ð1þU.S. risk-free rateÞð1þDomestic inflation rateÞ � 1 ð11:12Þ

Using the CAPM we have

� ¼ Rfdom þ �unlðRm � rfÞ þ CR ð11:13Þ

where � is the cost of unlevered equity, �unl is the unlevered � for the firm

(see Chapter Eight for estimation of unlevered �), rf is the U.S. risk-free rate,

Rfdom is the domestic risk-free rate, and CR is the country risk.

Numerical estimates are shown in the following tables.

With this information we can now solve the circularity and calculate the

adjusted WACC and the levered value. The circularity solution was pre-

sented in Chapter Seven. To value correctly the firm and at the same time to

calculate the adjusted WACC we need to derive the TV. The procedure to

derive the TV is presented in Chapter Nine.
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TABLE11.7 CFD,CFE, and TS:Derivation of the CCF and FCF forYears 2003 to 2019 (Units in Billion Pesos)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

CFD �11.70 �5:50 2.30 3.90 5.00 5.00 5.00 5.00 1.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CFE �9.00 0.00 0.00 0.00 0.00 1.50 3.30 4.00 4.80 5.70 6.60 7.50 8.50 9.50 10.70 11.70 12.70

TS 0.00 0.00 0.10 0.70 0.20 1.40 0.60 0.40 0.30 0.30 0.30 0.40 0.50 0.60 0.70 0.80 0.90

FCF ¼ CFDþ CFE� TS �20.70 �5:50 2.20 3.20 4.70 5.20 7.70 8.60 6.20 5.40 6.20 7.10 8.00 8.90 10.00 10.90 11.70

CCF ¼ CFDþ CFE �20.70 �5:50 2.30 3.90 5.00 6.50 8.30 9.10 6.50 5.70 6.60 7.50 8.50 9.50 10.70 11.70 12.70



TABLE11.7 CFD,CFE, andTS:DerivationoftheCCFandFCF (continued) forYears 2020 to 2032 (Units inBillionPesos)

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

CFD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CFE 13.70 15.00 16.40 17.60 18.40 19.30 20.20 21.30 22.40 23.50 24.80 26.10 27.40

TS 1.10 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.70 2.90 3.20 3.50 3.80

FCF ¼ CFDþ CFE� TS 12.70 13.80 15.00 15.90 16.60 17.30 18.00 18.80 19.70 20.60 21.60 22.60 23.70

CCF ¼ CFDþ CFE 13.70 15.00 16.40 17.60 18.40 19.30 20.20 21.30 22.40 23.50 24.80 26.10 27.40



TABLE11.8 Basic Information for Estimation of theUnlevered Cost of Equity r forYears 2003 to 2019

Proxy data

2003

(in %)

2004

(in %)

2005

(in %)

2006

(in %)

2007

(in %)

2008

(in %)

2009

(in %)

2010

(in %)

2011

(in %)

2012

(in %)

2013

(in %)

2014

(in %)

2015

(in %)

2016

(in %)

2017

(in %)

2018

(in %)

2019

(in %)

Unlevered betaunl 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00

Premium risk

(Rm � rf)

5.20 5.20 5.20 5.20 5.20 5.20 5.20 5.20 5.20 5.20 5.20 5.20 5.20 5.20 5.20 5.20 5.20

Country risk

premium

9.80 9.80 9.80 9.80 9.80 9.80 9.80 9.80 9.80 9.80 9.80 9.80 9.80 9.80 9.80 9.80 9.80

rf ¼ Risk-free

rate U.S.

5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00

Domestic inflation

rate

6.00 5.00 4.00 3.50 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00

rf dom ¼ (1þ rf )

(1þ infl)� 1

11.30 10.20 9.20 8.60 8.10 8.10 8.10 8.10 8.10 8.10 8.10 8.10 8.10 8.10 8.10 8.10 8.10

� ¼ rf dom þ betaunl
(Rm � rf )þ CR

22.80 21.70 20.70 20.10 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60



TABLE11.8 Basic Information for Estimation of theUnlevered Cost of Equity r (continued) forYears 2020 to 2032

Proxy data

2020

(in %)

2021

(in %)

2022

(in %)

2023

(in %)

2024

(in %)

2025

(in %)

2026

(in %)

2027

(in %)

2028

(in %)

2029

(in %)

2030

(in %)

2031

(in %)

2032

(in %)

Unlevered betaunl 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00 34.00

Premium risk (Rm � rf) 5.20 5.20 5.20 5.20 5.20 5.20 5.20 5.20 5.20 5.20 5.20 5.20 5.20

Country risk premium 9.80 9.80 9.80 9.80 9.80 9.80 9.80 9.80 9.80 9.80 9.80 9.80 9.80

rf ¼ Risk-free rate U.S. 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00

Domestic inflation rate 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00

rf dom ¼ (1þ rf )(1þ infl)� 1 8.10 8.10 8.10 8.10 8.10 8.10 8.10 8.10 8.10 8.10 8.10 8.10 8.10

� ¼ rf dom þ betaunl (Rm � rf )þ CR 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60



The adjusted WACC (from Chapter Seven) is

Adjusted WACC ¼ �� TS/(Levered value) ð11:14Þ

where TS is the tax savings actually earned in the year.

For the TV calculation we need to estimate the WACC in perpetuity

(Chapter Nine). This firm does not have debt from year 12 and onwards,

hence the prevailing WACC in perpetuity should be the unlevered cost of

equity �. In this case we assume that the inflation rate in perpetuity is the

same as the rate prevailing over the last 25 years of the estimation period.

This means that the unlevered cost of equity in perpetuity could be the

same as the cost estimated for the last 25 years. Observe in the Table 11.8

how the unlevered cost of equity is affected by the domestic inflation

rate.

From the same chapter we recall the idea of ROMVIC, which is defined

as NOPLAT divided by the MVIC. This implies that the TV depends on the

levered value and vice versa. This is another source of circularity.

We also have to adjust the TV with the recovery of AR and AP, and

with the cash in hand and outstanding investment in securities. These

adjustments give rise to the adjusted TV (see Tables 11.9a and 11.9b).

In Table 11.9b we calculate the levered value using the FCF and the

adjusted WACC.

Now we calculate the levered value from the PV(CFE) plus debt (see

Table 11.10). In this case we also encounter circularity. We do not show the

details regarding the solution of circularity.

As expected, the levered value is identical to the value calculated with

the FCF and the adjusted WACC. Next we check the calculation with the

CCF (see Table 11.11).

As expected, the levered value is identical to the value calculated with

the FCF, the adjusted WACC, and the PV(CFE).

In the next case, Table 11.12, as the factor (1� T) implies that the full

TS is earned each year, we use the TS calculated on the accrued base for

calculating the TS. This implies a different FCF. On the other hand, the cost

of debt after taxes has to be adjusted to d0 ¼ d[1� T(1� i/d)] taking into

account the IA. With this warning we calculate the levered value using the

FCF and the traditional WACC formulation (see Table 11.12)

WACC ¼ d%Dð1� TÞ þ e%E: ð11:15Þ

In Table 11.13 we calculate the levered value with the traditional WACC,

non-constant WACC, with market value for WACC calculation and cost of

debt d ¼ Interest paid/debt.
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TABLE11.9a Case1: AdjustedWACCand FCF,Non-constantWACC,Market Value forWACCCalculation, andCostof

Debt d = Interest Paid/Debt forYears 2003 to 2019 (Units in Billion Pesos)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

EBIT �4.40 �2.50 0.40 3.70 7.70 10.40 11.80 13.60 15.40 17.20 19.10 21.20 23.40 25.70 27.80 29.80 32.00

NOPLAT �2.90 �1.70 0.20 2.40 5.00 6.70 7.70 8.80 10.00 11.20 12.40 13.80 15.20 16.70 18.10 19.30 20.80

Growth NOPLAT

(in %)

898.90 106.40 33.90 14.50 14.80 13.00 11.90 11.20 10.70 10.40 10.10 8.20 6.90 7.50

Expected g

WACC in

perpetuity ¼ �

Nonbearing interest

liabilities

0.00 0.70 0.10 0.10 1.80 3.00 2.30 2.20 2.40 2.70 2.90 3.20 3.50 3.90 4.10 4.20 4.60

Cap invested ¼ Market

value � nonbearing

interest liabilities

25.80 36.20 42.10 46.80 49.30 51.70 54.70 57.00 61.80 68.50 75.70 83.40 91.60 100.40 110.00 120.60 132.10

ROMVIC �0.10 0.00 0.10 0.10 0.10 0.10 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20

h ¼ g/ROMVIC

Levered TV

Recovery of excess

cash invested

Recovery of cash

in hand

Payment of AP

(discounted one year)

Recovery of AR

(discounted one year)

Adjusted TV



TABLE11.9a Case1:AdjustedWACCand FCF,Non-constantWACC,Market Value forWACCCalculation, and Costof
Debt d = Interest Paid/Debt (continued) forYears 2020 to 2032 (Units in Billion Pesos)

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

EBIT 34.60 37.50 39.30 40.20 41.10 42.10 43.20 44.30 45.50 46.80 48.20 49.60 51.00

NOPLAT 22.50 24.40 25.60 26.10 26.70 27.30 28.10 28.80 29.60 30.40 31.30 32.20 33.20

Growth NOPLAT(in %) 8.00 8.40 5.00 2.10 2.30 2.40 2.60 2.70 2.80 2.80 2.90 2.90 2.90

Expected g 2.90

WACC in perpetuity ¼ � 19.60

Non bearing interest liabilities 5.00 5.50 5.50 5.20 5.30 5.60 5.90 6.10 6.40 6.70 7.00 7.30 7.70

Cap invested ¼ Market value �

nonbearing interest liabilities

144.70 158.50 174.30 192.30 212.70 235.90 262.80 294.00 330.20 372.50 421.80 479.60 �7.70

ROMVIC 0.20 0.20 0.20 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 14.80

h ¼ g/ROMVIC 19.90

Levered TV 164.00

Recovery of excess cash invested 390.30

Recovery of cash in hand 0.80

Payment of AP

(discounted one year)

�6.40

Recovery of AR

(discounted one year)

6.40

Adjusted TV 555.10



TABLE11.9b CalculationofWeightedAverageCostof Capitaland LeveredValue forYears 2003 to 2019 (Units in Billion Pesos)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

FCF �20.70 �5.50 2.10 2.90 4.70 5.90 7.70 8.60 6.20 5.40 6.20 7.10 8.00 8.90 10.00 10.9 11.7

TV

Total FCFþ TV �20.70 �5.50 2.10 2.90 4.70 5.90 7.70 8.60 6.20 5.40 6.20 7.10 8.00 8.90 10.00 10.9 11.7

WACC ¼ ��TS/

(Levered value)

21.70 20.20 17.90 19.10 18.30 18.50 18.80 19.10 19.20 19.20 19.10 19.10 19.00 19.00 18.9 18.9

Levered value 25.80 36.90 42.30 46.90 51.10 54.60 57.00 59.20 64.30 71.20 78.60 86.60 95.10 104.30 114.10 124.8 136.6



TABLE11.9b Calculation of Weighted Average Cost of Capital and Levered Value (continued) forYears 2020 to 2032
(Units in Billion Pesos)

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

FCF 12.70 13.80 15.00 15.90 16.60 17.30 18.00 18.80 19.70 20.60 21.60 22.60 23.70

555.10

Total FCFþ TV 12.70 13.80 15.00 15.90 16.60 17.30 18.00 18.80 19.70 20.60 21.60 22.60 578.70

WACC ¼ �� TS/

(Levered value)

(in %)

18.80 18.80 18.80 18.70 18.70 18.70 18.70 18.70 18.70 18.80 18.80 18.80 18.80

Levered value 149.70 164.10 179.80 197.60 218.00 241.50 268.70 300.10 336.70 379.20 428.80 486.90



TABLE11.10 Case 2: Present Value (Cash Flow to Equity),Non-constant Cost of Equity e,Market Value for
e Calculation, and Cost of Debt d = Interest paid/debt forYears 2003 to 2019 (Units in Billion Pesos)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

CFE �9.00 0.00 0.00 0.00 0.00 1.50 3.30 4.00 4.80 5.70 6.60 7.50 8.50 9.50 10.70 11.70 12.70

TV for equity

Total CFEþ TV �9.00 0.00 0.00 0.00 0.00 1.50 3.30 4.00 4.80 5.70 6.60 7.50 8.50 9.50 10.70 11.70 12.70

Debt value 12.00 19.10 19.00 17.20 13.80 10.10 6.00 1.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

d ¼ Interest

paid/debt (in %)

17.50 13.80 11.40 10.90 9.40 9.40 9.30 9.30 9.20 9.40 9.40 9.40 9.40 9.40 9.40 9.40 9.40

e ¼ �þ (�� d)D/E (in %) 28.60 30.60 27.70 25.60 23.40 22.00 20.80 19.90 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

PV(CFE) 13.90 17.80 23.30 29.70 37.30 44.50 51.00 57.60 64.30 71.20 78.60 86.60 95.10 104.30 114.10 124.80 136.60

Levered value=

PV(CFE)þ debt

25.80 36.90 42.30 46.90 51.10 54.60 57.00 59.20 64.30 71.20 78.60 86.60 95.10 104.30 114.10 124.80 136.60



TABLE11.10 Case 2: Present Value (Cash Flow to Equity) (continued),Non-constant Cost of Equity e,Market Value
for e Calculation, and Cost of Debt d = Interest paid/debt forYears 2020 to 2032 (Units in Billion Pesos)

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

CFE 13.70 15.00 16.40 17.60 18.40 19.30 20.20 21.30 22.40 23.50 24.80 26.10 27.40

TV for equity 555.10

Total CFEþ TV 13.70 15.00 16.40 17.60 18.40 19.30 20.20 21.30 22.40 23.50 24.80 26.10 582.50

Debt value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

d ¼ Interest

paid/debt (in %)

9.40 9.40 9.40 9.40 9.40 9.40 9.40 9.40 9.40 9.40 9.40 9.40 9.40

e ¼ �þ (�� d)D/E (in %) 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

PV(CFE) 149.70 164.10 179.80 197.60 218.00 241.50 268.70 300.10 336.70 379.20 428.80 486.90 0.00

Levered value ¼

PV(CFE)þ debt

149.70 164.10 179.80 197.60 218.00 241.50 268.70 300.10 336.70 379.20 428.80 486.90 0.00



TABLE11.11 Case 3: Present Value (Capital Cash Flow),Discount Rate Cost of Unlevered Equity r forYears 2003 to
2019 (Units in Billion Pesos)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

CCF �5.50 2.30 3.90 5.00 6.50 8.30 9.10 6.50 5.70 6.60 7.50 8.50 9.50 10.70 11.70 12.70

TV

Total CCFþ TV �5.50 2.30 3.90 5.00 6.50 8.30 9.10 6.50 5.70 6.60 7.50 8.50 9.50 10.70 11.70 12.70

PV(CCF) 25.80 36.90 42.30 46.90 51.10 54.60 57.00 59.20 64.30 71.20 78.60 86.60 95.10 104.30 114.10 124.80 136.60



TABLE11.11 Case 3: Present Value (Capital Cash Flow) (continued),Discount Rate Cost of Unlevered Equity r for
Years 2020 to 2032 (Units in Billion Pesos)

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

CCF 13.70 15.00 16.40 17.60 18.40 19.30 20.20 21.30 22.40 23.50 24.80 26.10 27.40

TV 555.10

Total CCFþ TV 13.70 15.00 16.40 17.60 18.40 19.30 20.20 21.30 22.40 23.50 24.80 26.10 582.50

PV(CCF) 149.70 164.10 179.80 197.60 218.00 241.50 268.70 300.10 336.70 379.20 428.80 486.90



TABLE11.12 Case 4:Traditional WACC,Non-constant WACC,Market Value forWACCCalculation, and Cost of Debt
d = Interest/debt forYears 2003 to 2019 (Units in Billion Pesos)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

EBIT �4:40 �2:50 0.40 3.70 7.70 10.40 11.80 13.60 15.40 17.20 19.10 21.20 23.40 25.70 27.80 29.80 32.00

NOPLAT �2:90 �1:70 0.20 2.40 5.00 6.70 7.70 8.80 10.00 11.20 12.40 13.80 15.20 16.70 18.10 19.30 20.80

Growth NOPLAT (in %) 0.00 0.00 0.00 898.90 106.40 33.90 14.50 14.80 13.00 11.90 11.20 10.70 10.40 10.10 8.20 6.90 7.50

Expected g

WACC in perpetuity ¼ � (in %) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Nonbearing interest liabilities 0.00 0.70 0.10 0.10 1.80 3.00 2.30 2.20 2.40 2.70 2.90 3.20 3.50 3.90 4.10 4.20 4.60

Cap invested ¼ Market

value� nonbearing

interest liabilities

23.00 33.10 38.70 43.90 46.80 48.90 51.60 53.50 57.90 64.10 70.80 77.90 85.50 93.80 102.80 112.80 123.70

ROMVIC (in %) �7:20 0.70 6.30 11.40 14.40 15.80 17.10 18.70 19.30 19.40 19.40 19.50 19.50 19.30 18.80 18.50

h ¼ g/ROMVIC

Levered TV

Recovery of excess cash

invested

Recovery of cash in hand

Payment of AP

(discounted one year)

Recovery of AR

(discounted one year)

Adjusted TV



TABLE11.12 Case 4:Traditional WACC,Non-constant WACC,Market Value forWACCCalculation, and Cost of Debt

d = Interest/debt. (continued) forYears 2020 to 2032 (Units in Billion Pesos)

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

EBIT 34.60 37.50 39.30 40.20 41.10 42.10 43.20 44.30 45.50 46.80 48.20 49.60 51.00

NOPLAT 22.50 24.40 25.60 26.10 26.70 27.30 28.10 28.80 29.60 30.40 31.30 32.20 33.20

Growth NOPLAT (in %) 8.00 8.40 5.00 2.10 2.30 2.40 2.60 2.70 2.80 2.80 2.90 2.90 2.90

Expected g 2.90

WACC in perpetuity ¼ � 19.60

Nonbearing interest liabilities 5.00 5.50 5.50 5.20 5.30 5.60 5.90 6.10 6.40 6.70 7.00 7.30

Cap invested=Market

value� nonbearing

interest liabilities

135.90 149.30 164.80 182.50 202.80 226.10 253.40 285.30 322.60 366.30 417.70 478.30

ROMVIC (in %) 18.20 17.90 17.10 15.80 14.60 13.50 12.40 11.40 10.40 9.40 8.50 7.70 6.90

H ¼ g/ROMVIC 0.18

Levered TV 166.30

Recovery of excess cash invested 390.30

Recovery of cash in hand 0.80

Payment of AP

(discounted one year)

�6:40

Recovery of AR

(discounted one year)

6.40

Adjusted TV 557.30



TABLE11.13 Case 4:Traditional WACC,Non-constant WACC,Market Value forWACCCalculation, and Cost of Debt
d = Interest paid/Debt; Calculation of WACC and Levered Value forYears 2003 to 2019 (Units in Billion Pesos)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

CFD �11.70 �5.50 2.30 3.90 5.00 5.00 5.00 5.00 1.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CFE �9.00 0.00 0.00 0.00 0.00 1.50 3.30 4.00 4.80 5.70 6.60 7.50 8.50 9.50 10.70 11.70 12.70

TS (accrued) 0.30 0.70 0.80 1.70 1.30 0.50 0.40 0.40 0.30 0.30 0.30 0.40 0.50 0.60 0.70 0.80 1.00

FCF �21.00 �6.10 1.50 2.20 3.60 6.00 7.90 8.70 6.20 5.40 6.20 7.10 7.90 8.90 9.90 10.90 11.70

FCF with TV �21.00 �6.10 1.50 2.20 3.60 6.00 7.90 8.70 6.20 5.40 6.20 7.10 7.90 8.90 9.90 10.90 11.70

D 51.90 56.40 48.90 39.00 28.40 19.50 11.20 2.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

d=Interest paid/debt (in %) 13.80 11.40 10.90 9.40 9.40 9.30 9.30 9.20 9.40 9.40 9.40 9.40 9.40 9.40 9.40 9.40

d0 ¼ d[1� T(1� i/d)] (in %) 10.70 8.80 8.30 7.10 7.10 7.10 7.10 7.00 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20

Contribution

to WACC (in %)

5.60 5.00 4.10 2.80 2.00 1.40 0.80 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

E 48.10 43.60 51.10 61.00 71.60 80.50 88.80 97.20 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

e ¼ �þ (�� d)D/E (in %) 30.30 32.60 29.00 26.20 23.70 22.10 20.90 19.90 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

Contribution

to WACC (in %)

14.60 14.20 14.80 16.00 17.00 17.80 18.60 19.40 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

WACC (in %) 20.10 19.20 18.90 18.80 19.00 19.20 19.40 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

Levered value 23.10 33.80 38.80 44.00 48.60 51.90 53.90 55.70 60.40 66.80 73.70 81.10 89.10 97.70 106.90 117.00 128.30



TABLE11.13 Case 4:TraditionalWACC,Non-constantWACC,MarketValue forWACCCalculationandCostofDebt
d= Interestpaid/Debt;CalculationofWACCandLeveredValue (continued) forYears 2020^2033 (Units inBillionPesos)

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

CFD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CFE 13.70 15.00 16.40 17.60 18.40 19.30 20.20 21.30 22.40 23.50 24.80 26.10 27.40

TS (accrued) 1.10 1.30 1.50 1.70 1.90 2.10 2.30 2.50 2.80 3.00 3.30 3.60 3.90

FCF 12.60 13.70 14.90 15.90 16.50 17.20 17.90 18.70 19.60 20.50 21.50 22.50 23.60

FCF with TV 12.60 13.70 14.90 15.90 16.50 17.20 17.90 18.70 19.60 20.50 21.50 22.50 580.90

D% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

d=Interest paid/debt (in %) 9.40 9.40 9.40 9.40 9.40 9.40 9.40 9.40 9.40 9.40 9.40 9.40 9.40

d0 ¼ d[1� T(1� i/d)] (in %) 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20

Contribution to WACC (in %) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

E% 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

e ¼ �þ (�� d)D/E (in %) 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

Contribution to WACC (in %) 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

WACC (in %) 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

Levered value 140.90 154.80 170.20 187.80 208.10 231.70 259.30 291.40 329.00 373.00 424.70 485.60 0.00



We cannot expect that the levered value with the standard after-tax

WACC matches the values obtained from the other methods for the simple

reason that when using this traditional WACC formulation, we assume

(see Chapter Seven) that the total tax savings are earned in the same year

that the taxes are accrued, which means that the taxes are paid totally in the

same year. This is not the case, as mentioned above, and hence the levered

value is not the same. The difference with the other calculations is �10:70%.

The next case (Table 11.14) considers the cost of debt d as constant and

equal to the IRR of the CFD. We do not show here the calculation of the TV

(based on the new market value), but show directly the result of the calcula-

tion of the levered value.

As expected, the levered value is different. In this case the difference

is �13:1%.

It is usual to consider the cost of debt as the IRR of the CFD and hence,

constant during the estimating period. In our case that IRR is 11.2%, but we

adjust the cost in the same manner as before to take into account the IA.

Another usual practice is to calculate the TV as (see Table 11.15).

TV ¼
FCFð1þ gÞ

WACC� g
ð11:16Þ

As in the last example, we omit the detailed calculation of the TV and

show only the new FCF with that TV.

With this approach the difference is �3:70%.

11.3 VALUATIONMETHODS BASED ON BOOK VALUES

Another case uses book values to estimate theWACCanduse the correct cost of

debt. In this case the cost of debt is estimated as above, with the yearly propor-

tion of interest divided by the debt at the beginning of the year. In this case we

proceed to show the TV calculations (depending on the levered value) and then

we illustrate the calculation of the levered value. We omit the details of TV

calculation (theTVdepends on the leveredmarket value).We simply present the

FCF and the levered value andWACC calculation (see Table 11.16).

As expected, the levered value is different. In this case the difference

is �6:10%. It is usual to consider the cost of debt as the IRR of the CFD and

hence, the cost of debt is constant during the estimating period. In our case

the IRR is 11.2%, but we adjust the cost in the same manner as before to

take into account the IA. Using the same FCF as before, the results are as

follows.

Typically we consider the WACC as a constant value. We now construct

a sensitivity table where we show the levered value for different values of the

WACC. For comparison purposes we have selected some values such as the
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TABLE11.14 Case 5:Traditional WACC,Non-constant WACC,Market Value forWACCCalculation, and Cost of Debt
d = IRRof CFD forYears 2003^2019 (Units in Billion Pesos)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

FCF with TV �21.00 �6.10 1.50 2.20 3.60 6.00 7.90 8.70 6.20 5.40 6.20 7.10 7.90 8.90 9.90 10.90 11.70

D% 53.30 57.10 49.00 39.00 28.30 19.50 11.20 2.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

IRR of CFD (in %) 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20

d0 ¼d[1�T

(1� i/d)] (in %)

9.00 8.70 8.50 8.30 8.30 8.30 8.30 8.30 8.30 8.30 8.30 8.30 8.30 8.30 8.30 8.30

Contribution

to WACC (in %)

4.80 5.00 4.20 3.20 2.40 1.60 0.90 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

E% 46.70 42.90 51.00 61.00 71.70 80.50 88.80 97.20 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

e ¼ �þ

(�� d)D/E (in %)

36.00 35.70 29.80 25.90 23.00 21.70 20.70 19.90 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

Contribution

to WACC (in %)

16.80 15.30 15.20 15.80 16.50 17.40 18.40 19.30 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

WACC (in %) 21.60 20.30 19.40 19.00 18.80 19.10 19.30 19.50 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

Levered value 22.40 33.40 38.70 44.00 48.80 51.90 54.00 55.70 60.40 66.80 73.70 81.10 89.10 97.70 106.90 117.00 128.30



TABLE11.14 Case 5:Traditional WACC,Non-constant WACC,Market Value forWACCCalculation, and Cost of Debt

d = IRRof CFD (continued) forYears 2020 to 2032 (Units in Billion Pesos)

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

FCF with TV 12.60 13.70 14.90 15.90 16.50 17.20 17.90 18.70 19.60 20.50 21.50 22.50 604.40

D% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

d ¼ IRR of CFD (in %) 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20

d0 ¼ d[1� T(1� i/d)] (in %) 8.30 8.30 8.30 8.30 8.30 8.30 8.30 8.30 8.30 8.30 8.30 8.30 8.30

Contribution to WACC (in %) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

E% 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

E ¼ �þ (�� d)D/E (in %) 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

Contribution to WACC (in %) 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

WACC (in %) 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

Levered value 140.90 154.80 170.20 187.80 208.10 231.70 259.30 291.40 329.00 373.00 424.70 485.60



TABLE11.15 Case 6:TraditionalWACC, non-constantWACC,BookValue forWACCCalculation, andCostofDebtd = IRRof
CFD forYears 2003 to 2019 (Units in Billion Pesos)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

FCF with TV �21.00 �6.10 1.50 2.20 3.60 6.00 7.90 8.70 6.20 5.40 6.20 7.10 7.90 8.90 9.90 10.90 11.70

D% 90.80 94.80 82.40 55.90 36.70 21.60 5.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

d ¼ IRR of CFD (in %) 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20

d0 ¼ d[1� T

(1� i/d)] (in %)

7.30 7.30 7.30 7.30 7.30 7.30 7.30 7.30 7.30 7.30 7.30 7.30 7.30 7.30 7.30 7.30

Contribution

to WACC (in %)

6.60 6.90 6.00 4.10 2.70 1.60 0.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

E% 9.20 5.20 17.60 44.10 63.30 78.40 94.70 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

e ¼ �þ (�� d)

D/E (in %)

125.20 193.20 62.10 30.30 24.50 22.00 20.10 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

Contribution

to WACC (in %)

11.60 10.10 10.90 13.40 15.50 17.20 19.00 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

WACC (in %) 18.20 17.00 16.90 17.40 18.20 18.80 19.40 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

Levered value 24.90 35.50 40.10 44.70 48.80 51.70 53.60 55.30 59.90 66.20 73.00 80.30 88.10 96.50 105.50 115.30 126.30



TABLE11.15 Case 6:Traditional WACC,Non-constant WACC,BookValue forWACCCalculation, and Cost of Debt

d = IRRof CFD (continued) forYears 2020 to 2032 (Units in Billion Pesos)

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

FCF with TV 12.60 13.70 14.90 15.90 16.50 17.20 17.90 18.70 19.60 20.50 21.50 22.50 560.10

D% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

d ¼ IRR of CFD (in %) 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20 11.20

d0 ¼ d[1� T(1� i/d)] (in %) 7.30 7.30 7.30 7.30 7.30 7.30 7.30 7.30 7.30 7.30 7.30 7.30 7.30

Contribution to WACC (in %) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

E% 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

e ¼ �þ (�� d)D/E (in %) 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

Contribution to WACC (in %) 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

WACC (in %) 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

Levered value 138.50 151.90 166.80 183.60 203.10 225.80 252.20 282.90 318.80 360.90 410.20 468.20



TABLE11.16 Case 7:Traditional WACC,Non-constant WACC,BookValue forWACCCalculation, and Cost of Debt
d = Interest paid/Debt forYears 2003 to 2019 (Units in Billion Pesos)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

FCF with TV �21.00 �6.10 1.50 2.20 3.60 6.00 7.90 8.70 6.20 5.40 6.20 7.10 7.90 8.90 9.90 10.90 11.70

D% 90.80 94.80 82.40 55.90 36.70 21.60 5.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

d ¼ Interest

paid/debt (in %)

17.50 13.80 11.40 10.90 9.40 9.40 9.30 9.30 9.20 9.40 9.40 9.40 9.40 9.40 9.40 9.40

d0 ¼ d[1� T

(1� i/d)] (in %)

13.10 10.40 8.70 8.10 7.10 7.10 7.10 7.10 7.00 7.20 7.20 7.20 7.20 7.20 7.20 7.20

Contribution

to WACC (in %)

11.90 9.80 7.10 4.50 2.60 1.50 0.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

E% 9.20 5.20 17.60 44.10 63.30 78.40 94.70 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

e ¼ �þ (�� d)

D/E (in %)

63.10 145.90 61.00 30.70 25.60 22.50 20.20 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

Contribution

to WACC (in %)

5.80 7.60 10.70 13.50 16.20 17.60 19.10 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

WACC (in %) 17.70 17.40 17.90 18.10 18.80 19.10 19.50 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

Levered value 24.20 34.70 39.20 44.10 48.40 51.50 53.50 55.30 59.90 66.20 73.00 80.30 88.10 96.50 105.50 115.30 126.30



TABLE11.16 Case 7:Traditional WACC,Non-constant WACC,BookValue forWACCCalculation, and Cost of Debt

d = Interest paid/Debt (continued) forYears 2020 to 2032 (Units in Billion Pesos)

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

FCF with TV 12.60 13.70 14.90 15.90 16.50 17.20 17.90 18.70 19.60 20.50 21.50 22.50 560.10

D% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

d ¼ Interest paid/debt (in %) 9.40 9.40 9.40 9.40 9.40 9.40 9.40 9.40 9.40 9.40 9.40 9.40 9.40

d0 ¼ d[1� T(1� i/d)] (in %) 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20

Contribution

to WACC (in %)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

E% 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

e ¼ �þ (�� d)D/E (in %) 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

Contribution

to WACC (in %)

19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

WACC (in %) 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

Levered value 138.50 151.90 166.80 183.60 203.10 225.80 252.20 282.90 318.80 360.90 410.20 468.20



average WACC in some of the above cases. For this situation we use the TV

based on the same popular formula (See Table 11.17):

TV ¼
FCFð1þ gÞ

WACC� g
ð11:17Þ

To understand this table we must take into account some selected values

for the WACC:

1. WAAC for year 1, book values, case 7, 17.70%

2. Average WACC, case 1, market values, 18.90%

3. Average WACC, book values, case 7, 19.30%

In this table we call attention to how the sensitivity increases for lower

values compared with higher values for the constant WACC. The TV was

calculated with the simple equation mentioned above and using the same

constant WACC listed in the first column.

As a summary, we show in the next table the different values and the

different approaches with the error in relation to the correct total levered

market value.

Ultimately, what is of interest in valuing a firm is the levered market

value of equity. This is calculated by subtracting the debt from the total

levered value or by discounting the CFE at the appropriate discount rate.

We calculate the levered equity value and show the differences. The relative

differences increase dramatically (see Table 11.18).

TABLE11.17 Case 8: Levered Value and Levered Equity Calculatedwith
Constant WACC

Constant

WACC

Total levered

value

Difference with

correct value

Equity levered

Value

Difference with

correct value

10.0% 107.90 317.80% 95.90 591.90%

11.0% 87.20 237.70% 75.20 442.70%

12.0% 71.60 177.20% 59.60 330.10%

13.0% 59.60 130.60% 47.60 243.30%

14.0% 50.10 94.10% 38.20 175.30%

15.0% 42.60 65.00% 30.70 121.10%

16.0% 36.60 41.60% 24.60 77.50%

17.0% 31.60 22.50% 19.70 41.90%

18.0% 27.60 6.70% 15.60 12.50%

19.0% 24.20 �6.40% 12.20 �11.90%

20.0% 21.30 �17.40% 9.40 �32.50%

21.0% 18.90 �26.80% 6.90 �49.90%

22.0% 16.80 �34.80% 4.90 �64.80%

23.0% 15.10 �41.70% 3.10 �77.60%

24.0% 13.50 �47.70% 1.60 �88.80%
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TABLE11.18 Summary of Total Levered and Equity Calculation and Differences

Case

No. Approach

Constant

WACC

Value for

WACC Cost of debt

Levered value

(in billion

pesos) Difference

Equity=

Lev. Val.-Debt

(in billion pesos) Difference

1 Adjusted WACC and FCF No Market d ¼ Interest paid/debt 25.80 13.90

2 CCF No Market d ¼ Interest paid/debt 25.80 0.00% 13.90 0.00%

3 PV(CFE) No Market d ¼ Interest paid/debt 25.80 0.00% 13.90 0.00%

4 Traditional WACC No Market d ¼ Interest paid/debt 23.10 �10.70% 11.10 �20.00%

5 Traditional WACC No Market d ¼ IRR of CFD 22.40 �13.10% 10.50 �24.50%

6 Traditional WACC No Book d ¼ IRR of CFD 24.90 �3.70% 12.90 �6.80%

7 Traditional WACC No Book d ¼ Interest paid/debt 24.20 �6.10% 12.30 �11.40%

8 Traditional WACC (18.00%) Yes Book d ¼ IRR of CFD 27.60 6.70% 15.60 12.50%

9 Traditional WACC (19.00%) Yes Book d ¼ IRR of CFD 24.20 �6.40% 12.20 �11.90%

10 Traditional WACC (20.00%) Yes Book d ¼ IRR of CFD 21.30 �17.40% 9.40 �32.50%

11 Traditional WACC (21.00%) Yes Book d ¼ IRR of CFD 19.30 �25.10% 7.40 �46.70%



11.4 CONCLUDING REMARKS

In this chapter we have introduced briefly the basic concepts for IA, its effect

on the effective tax rate, and the after-tax cost of debt. Also, we have

presented the basic concepts for calculating the loss in exchange rate when

we have debt in foreign currency.

In this case we performed a sensitivity analysis where different

approaches calculated the value of the firm, including the typical approach

of using constant discount rates to valuate a FCF.

The results are interesting. The differences between the results from the

first three methods and the others range from �25:10% to 6.70%. The

traditional constant WACC approach at 21%, with book value and the cost

of debt equal to the IRR of the CFD is below the baseline comparison by

25.10%, whereas the traditional constant WACC approach at 18%, with

book value and the cost of debt equal to the IRR of the CFD is above the

baseline comparion by 6.70%. In the case of the levered value of equity, these

differences range from �46:70% to 12.50%, respectively.

We can refine our analysis and consider only four cases. All of the cases

use the traditional WACC approach (two cases using market value and two

using book value, Cases 4 to 7). The difference lies in the use of the cost of

debt as the proportion of interest paid to debt and the IRR of the CFD.

These four cases show differences ranging from �3:70% (Case 6) to�13:10%
(Case 5). The differences among the levered equity values range from

�6:80% to�24:50%. In any case, most errors (an exception made for Case 6,

total levered value) are greater than the standard accepted �5:00%.

The key lesson to learn from this chapter is that not using the correct

market value approach could lead to significant differences in levered values

for total firm and equity.
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APPENDIX A

A11.1 THEPRACTITIONER’SPOINTOFVIEW

Recently we were discussing how people use and obtain the discount rate to

appraise investment projects and to value firms. We were skeptical that

practitioners would take into account market values or any value at all.

We decided to contact people in the field. We have transcribed some excerpts

from the statements of two financial officers. One of the officers is from Latin

America, where he works with a multinational firm that is a partner of an

important U.S. firm, which is developing an infrastructure project in the

Philippines. The other officer is from a European firm that has worldwide

operations. The European financial officer is posted in Japan.

The European executive reported the following:

1. Cost of equity e is fixed, based on risk-free interest (Government

bonds) þ some adjustment to reflect risk (based on our impression of

the risk).

2. Interest rate on debt d is the interest rate on debt we can obtain for a

specific project in a specific country.

WACC is then calculated as

dð1� TÞ%Dþ%Ee ðA11:1Þ

where D% and E% are the (book value) portions of financing done with debt

and equity, and T is the company tax rate in the country where the project is

to take place. (I think at least this last point is rather questionable).

The executive from the Philippines had the following to say:

‘‘With respect to WACC, it is difficult in practice to follow what finance

textbooks suggest, mainly because the variables for its determination are of

such a level of uncertainty that in the end it doesn’t add anything more than

just a rule of thumb discount rate following good judgment and experience.

In the case of one of the components of WACC, the cost of equity, in our

case we invest all over the world, mainly in developing countries with very
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small or inefficient capital markets; therefore, to determine the cost of equity

following dubious Betas and Market Premiums doesn’t really provide a

better base than pure judgment. You may say, why not benchmark a country

with an efficient market and adjust the cost of equity using some type of

country risk measure? Well, the problem here is that you have to use a firm

or industry similar to the one you are investing in, and even if you find it, this

doesn’t really mean that the risks of that industry or firm in another country

are the same, or that the correlation of that given industry versus the market

is the same in both countries. Local factors are important. For example, the

energy industry (where we mostly invest) is so dependent on local regula-

tions, local competition, local infrastructure, local energy sources, etc., that

it’s a long shot to try to benchmark the risks on one market with those of

another. This is why in most of the cases, in my experience, firms do not pay

much attention to WACC.

For academic purposes WACC and CAPM are great, but for practical

purposes you run into the problems I mentioned before. I know firms (for

example our partner in the Philippines project) that take their cost of debt

and add a country risk premium, when the investment is in a country

different from the one where they source their debt; this is the most sophis-

tication I have seen being put in practice. The country risk is determined by

some type of investment committee that supposedly has some knowledge

and experience of the factors that determine relevant risk matters in the

country. This is used as the cost of equity in order to discount the CFE. In

my opinion, the use of wise judgment is more appropriate than the extra-

polation of CAPM along different countries. The other reason why WACC

is normally not used is because we are more focused on the analysis of the

equity component, and not so much on the project cash flows. This is

because we fine tune as much as possible the debt component in the financial

models, which can represent reality much better than averaging the cost of

equity with the cost of debt. In any case, I think that more effort should be

devoted to the determination of the risk of the investment, since WACC and

CAPM have the problems mentioned above. I am working nowadays in a

method that relies on probabilistic tools to determine the specific risk for the

project at hand, without having to use longshot benchmarks. The method

incorporates the risk of the most important variables of the project into a

model and determines which should be the most appropriate cost of equity

to use for the particular case.

If there are circumstances in which we want to compute WACC, we try

not to use book values to determine the component variables of WACC

(debt and equity proportion, company value, cost of debt, and cost of

equity). Book values are subject to a myriad of rules and regulations, which

are very useful as a mean of standardization of results along different

companies, focused on past information, but are not necessarily appropri-

ate for valuation purposes, which should focus on future cash flows. For
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example, the book value of a company depends, among other things, on the

method of amortization and on the inventory valuation chosen, and can

vary substantially depending on what methods are used.

It is not easy to make generalizations of what is ‘‘in use in the market’’

when valuing a firm, but what I really do believe is that firms don’t pay much

attention to the implications that using a risk adjusted discount rate have on

the valuation of investment. For example, it is inappropriate to use a con-

stant discount rate to discount equity cash flows when both components of

the discount rate (risk-free and risk premium) normally change over the

periods. The risk-free rate changes with maturity (yield curve of government

bonds) and the risk premium will depend on the levels of debt and risks for

different periods (for example in an infrastructure project, the risk profile

changes once construction is finalized).

With respect to financial analysis, we normally focus purely on cash,

that is to say, we are mainly interested in movements of cash when they

actually occur.3 For our analysis, cash is what is important, for example, one

of the main factors that a lender will look for in our financial models is the

debt coverage ratio. This is the buffer of cash available on top of whatever is

necessary to run the business and to pay principal and interest. This ratio has

to be calculated on a cash basis, because it is worthless to have income

payable at the moment of having to service debt if you don’t have the cash to

make the payment. Accounting rules are only important for us to the extent

that they have any cash impact, for example those that affect taxes. We base

the accounting balance sheet, income statement, and cash flow on the cash

analysis, and the main purpose of preparing GAAP statements is to deter-

mine tax cash outflows; the other reason is for presentation purposes. This

methodology, in my experience, is the same one used by most of the firms.

For example, some investment banks with which we have worked with (e.g.,

Morgan Stanley and Bankers Trust) use this same approach. In terms of our

companies, we have developed a US500M project with Edison Mission

Energy from the U.S. (one of the largest independent power producers

worldwide with net generating capacity of nearly 19,000MW around the

globe), and they use this approach as well.’’

3Note from the authors: this is what the CB shows.
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APPENDIX B

B11.1 ESTIMATEDMACROECONOMICVARIABLES

In this appendix we present some context and parameters used in the

financial model used for valuation. We also present the financial statements:

IS, CB and BS. The macroeconomic variables used in the model were the

goals agreed on between the International Monetary Fund and Colombia.

In addition, the consultant made his own estimations for some of the

variables (see Table B11.1).

B11.2 CONSTRUCTIONPERIOD

B11.2.1 Investment

The investment budget was taken from ALCATEL and JECR and Co. The

amounts of investment were the following (see Table B11.2):

TABLEB11.1 Estimated Financial andMacroeconomicVariables and

Parameters

2000 2001 2002 2003 2004 2005+

Payout ratio 100.00% 100.00% 100.00% 100.00% 100.00% 10.00%

Domestic annual inflation

rate per annum

11.00% 10.00% 9.00% 8.00% 8.00% 8.00%

IA index (PAAG) per annum 11.00% 10.00% 9.00% 8.00% 8.00% 8.00%

Foreign inflation rate (U.S.) 2.50% 2.50% 2.50% 2.50% 2.50% 2.50%

Annual rate of change

for the U.S. dollar

9.38% 7.32% 6.34% 5.37% 5.37% 5.37%

Cost of debt in foreign currency 9.00% 9.00% 9.00% 9.00% 9.00% 9.00%

Cost of debt in domestic currency 25.60% 24.60% 23.60% 22.60% 22.60% 22.60%

Market interest rate for cash

excess investment (DTF)

15.00% 14.00% 13.00% 12.00% 12.00% 12.00%
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B11.2.2 Initial Equity Investment

The equity investment and debt were to be paid between March 2000 and

November 2001, as required by the project. This investment is configured as

follows (see Table B11.3):

B11.3 INSTALLATIONPROGRAM

This program has four stages, as shown in Table B11.4. In this table we show

the timing and the number of subscriptions in each category.

B11.4 OPERATIONOFTHEPROJECT

Fees

The operating revenues are generated by the following fees:

. Connection fee: This fee is paid only once and its purpose is to recover

the infrastructure investment.
. Basic charge fee: This fee is charged to the final user on a monthly

basis independent of the consumption.

TABLEB11.2 Investment

Total investment USD$ thousands US$/line

Land 109.30 6.63

Buildings and civil works 470.20 28.50

Telephone networks 5,216.20 316.13

Commutation and power equipment 6,543.80 396.60

Transmission systems 684.00 41.46

Machinery and equipment 279.70 16.95

Feasibility studies and initial operation 365.90 22.18

Working capital 886.10 53.70

Total investment 14,555.20 882.13

TABLEB11.3 Investment Financing

US $ Thousands (%)

Loan in US$ 5,392.50

Loan in Col$ 4,593.80

Total loans 9,986.30 68.61%

New equity 4,203.00

Promoters equity 365.90

Total equity 4,568.90 31.39%

Total investment 14,555.20 100.00%
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. Consumption (Impulse): This is the price the final user pays for using

the phone service. The consumption is measured in impulses and each

impulse is equivalent to three minutes of phone service use.
. Local access: In this case we have two operators in the same area. A

user from the first network, network A, calls a user in the second

network, network B, or vice versa. The assumption in this model is

that there are equal numbers of incoming and outgoing calls from

each network; hence, the net revenue is zero.
. Long distance access: This is the fee for a call to a user outside the area.
. Mobile phone access: This is a charge for making a call to a mobile

phone.
. Added value: This is the fee for additional services such as Internet and

data transmission.

B11.4.1 Fees Def|nition and Determination

The value of each fee is defined according to the legal regulations and

the actual fees charged by the existing operator (the existing operator is

Telehuila). The firm offers various plans as a marketing strategy to sell the

phone lines as soon as possible.

B11.4.2 Subscription Plans

The law allows an operator to offer any service or subscription plan to the

market with the condition that the prices are not below the cost of invest-

ment and the cost of issuing high quality service. In addition, the new

operator has to comply with the level of subsidies (for low income cate-

gories) offered by the operator with a dominant position.

TABLEB11.4 Number of Subscriptions

Stage 1 2 3 4 Total*

Time for installation in months 5 7 3 4 21

Number of telephone pairs 4,550 9,070 4,020 4,840 22,480

Total number of subscriptions 3,300 6,600 2,900 3,700 16,500

Home category 1 0.05% 7.81% 0.55% 0.21% 3.28%

Home category 2 1.65% 22.51% 7.30% 13.35% 13.61%

Home category 3 14.34% 40.98% 47.81% 26.83% 33.68%

Home category 4 3.34% 16.92% 22.82% 48.18% 22.25%

Home category 5 20.62% 6.78% 1.52% 1.44% 7.43%

Commercial subscriptions 60.00% 5.00% 20.00% 10.00% 19.76%

*The percentages in the Total column refer to the total number of subscriptions (16,500).
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The plans offered by the firm are as follows:

. Plan ‘‘A’’: This plan offers the same conditions as the existing opera-

tor.
. Plan ‘‘B’’: This plan charges 50% for the connection fee of Plan A,

with an increase in the basic charge as compensation. The consump-

tion fee is the same as in Plan A and equal to the fee charged by the

existing operator.
. Plan ‘‘C’’: In this plan there is no connection fee, but the basic charge

is increased, which keeps the same consumption fee offered by the

existing operator.
. Plan ‘‘D’’: In this plan there is a unique monthly fee independent from

the amount of consumption. This lump charge does not include a local

access fee, long distance, or a mobile fee.

The following tables (Tables B11.5 to B11.7) show the fees for each

category and the fees charged by the existing operator, Telehuila.

TABLEB11.5 Connection Fees and Plans

Category Telehuila PLAN A PLAN B

Home category 1 297,450 304,587 152,294

Home category 2 330,510 338,430 169,215

Home category 3 330,510 338,430 169,215

Home category 4 330,510 338,430 169,215

Home category 5 396,610 406,116 203,058

Commercial subscriptions 396,610 406,116 203,058

TABLEB11.6 Basic Charges and Plans

Category Telehuila PLAN A PLAN B PLAN C PLAN D

Home category 1 5.507 14.468 16.276 19.695 30.991

Home category 2 6.196 16.277 18.311 22.157 34.865

Home category 3 6.884 18.085 20.345 24.619 38.739

Home category 4 6.884 18.085 20.345 24.619 38.739

Home category 5 8.261 21.702 24.414 29.543 46.487

Commercial subscriptions 8.261 21.702 24.414 29.543 46.487

TABLEB11.7 Consumption Fees and Plans

Category PLAN A PLAN B PLAN C PLAN D

Home category 1 29.23 29.23 29.23 29.23

Home category 2 32.88 32.88 32.88 32.88

Home category 3 36.54 36.54 36.54 36.54

Home category 4 36.54 36.54 36.54 36.54

Home category 5 43.84 43.84 43.84 43.84

Commercial subscriptions 43.84 43.84 43.84 43.84
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B11.5 CONSUMPTIONESTIMATION

The Tables B11.8 and B11.9 show the consumption in minutes and impulses

by category.

B11.6 PAYROLLEXPENSES

There is a detailed list of the different jobs and their salaries. This cost

includes taxes paid on payroll and fringe benefits. The monthly payroll is

presented in the next table. The initial payroll of $12 million stabilizes by the

tenth month at $43.7 million, as follows in Table B11.10:

TABLEB11.8 Local Consumption in Impulses

Categories Daily average Monthly average

Home category 1 9.37 281.10

Home category 2 10.01 300.30

Home category 3 11.37 341.10

Home category 4 12.21 366.30

Home category 5 14.43 432.90

Home category 6 16.77 503.10

Commercial subscriptions 17.08 512.40

TABLEB11.9 Access Fees in Col$

per Minute perTelephone Line

Domestic long distance 3.87 116.10

Long distance international 0.46 13.80

Mobile phone service 0.13 3.90

TABLEB11.10 Monthly Payroll
for the First10Months

Month Monthly payroll

1 12,000

2 12,000

3 12,000

4 14,000

5 16,000

6 18,000

7 20,000

8 22,000

9 30,000

10 43,700
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B11.7 OPERATINGCOSTSANDEXPENSES

The fixed operating costs and expenses are shown in the following tables.

For some items the cost is calculated as a percentage of some value (initial

value or asset value) in Tables B11.11 and B11.12.

These costs and expenses are reached gradually according to the level of

operation of the project. This is shown in Table B11.13.

TABLEB11.11 Operating Costs

Operating costs % Basis for calculation Base Annual Month

Plant maintenance 0.50% Plant investment 13,732,944 68,665 5,722

Network maintenance 1.00% Network investment 9,907,453 99,075 8,256

Insurance 49,657 4,138

Surveillance service 0.20% Fixed assets 28,440,886 56,882 4,740

Miscellaneous 5.00% Operating expenses 274,278 13,714 1,143

Total operating costs 287,992 23,999

TABLEB11.12 Administrative Expenses

Utilities 5,000

Office supplies 1,500

Other general expenses 2,000

Total administrative expenses 8,500

TABLEB11.13 Operating Costs and
Administrative Expenses

Month Total cost and expense

1 7,000

2 7,000

3 7,000

4 7,000

5 7,000

6 7,000

7 9,500

8 14,500

9 22,500

10 22,500

11 22,500

12 22,500

13 22,500

14 32,500
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Some expenses and investments can be calculated as an amortization.

The prepaid expenses are 5% of the value of equity and amortized over five

years. In the case of investment to amortize we consider the advertising.

During the first year we amortize 300 million and during the second year 100

million.

The variable costs for the project are associated with fiduciary costs,

selling and advertising expenses, and some local taxes. Variable costs are

shown in Table B11.14.

B11.8 FINANCIALSTATEMENTS

In this section we present the financial statements from year 2003 to 2032

(see Tables B11.15 to B11.17b). We list the IS, the CB, and the BS. From

these financial statements we derive the different cash flows for valuating the

project: the FCF, CFD, CFE, and TS.

As mentioned previously, we compare different methods for the calcula-

tion of value.

TABLEB11.14 Variable Costs

Type of variable cost Rate Basis for calculation

With debt (including fiduciary costs) 3.95% Operational revenues

Without debt 2.45% Operational revenues
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TABLEB11.15 Income Statement forYears 2003 to 2019 (Units in Billion Pesos)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Total operating revenues 1.3 9.1 9.7 10.1 13.4 15.7 16.7 18.0 19.5 21.2 22.9 24.9 27.0 29.3 31.8 34.6 37.6

Gross profit 1.3 9.1 9.7 10.1 13.4 15.7 16.7 18.0 19.5 21.2 22.9 24.9 27.0 29.3 31.8 34.6 37.6

Payroll expenses 0.4 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.1 1.1

Deductible operating costs 0.4 1.7 1.6 1.7 1.8 1.8 1.8 1.9 1.9 1.9 1.9 1.9 2.0 2.0 2.0 2.0 2.1

Non-deductible operating costs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Depreciation charges 4.7 9.1 6.8 3.8 2.9 2.6 2.0 1.6 1.3 1.1 0.9 0.7 0.6 0.5 0.8 1.6 2.3

Amortization 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

EBIT �4:4 �2:5 0.4 3.7 7.7 10.4 11.8 13.6 15.4 17.2 19.1 21.2 23.4 25.7 27.8 29.8 32.0

Interest income on marketable

securities

0.0 0.0 0.2 0.6 0.8 1.1 1.4 1.6 2.0 2.6 3.4 4.2 5.1 6.1 7.0 7.9 8.8

Interest charges on foreign

exchange debt

0.0 1.1 1.7 1.7 1.5 1.2 0.9 0.5 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Loss in exchange rate 0.3 0.5 0.4 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Interest charges for domestic

currency debt

0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total financial expenses 0.3 1.6 2.2 2.1 1.6 1.3 0.9 0.6 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

EBT and IA �4:7 �4:2 �1:6 2.3 6.9 10.2 12.3 14.6 17.2 19.8 22.5 25.4 28.5 31.8 34.9 37.6 40.9

Profit from IA 0.7 1.4 1.4 1.2 1.2 1.3 1.3 1.4 1.4 1.4 1.5 1.5 1.6 1.6 1.7 1.9 2.1

Loss from IA (non-debt items) 0.0 0.2 0.6 0.8 0.8 0.9 1.0 1.1 1.2 1.3 1.3 1.4 1.5 1.5 1.6 1.7 1.8

Inflation adjustment for equity 0.5 0.2 0.1 0.0 0.1 0.2 0.3 0.5 0.6 0.8 1.0 1.2 1.5 1.8 2.1 2.4 2.8

Net profit (Loss) from IA 0.1 0.9 0.7 0.4 0.3 0.1 0.0 �0:2 �0:4 �0:6 �0:8 �1:1 �1:4 �1:7 �1:9 �2:2 �2:5

EBT �4:6 �3:3 �0:9 2.7 7.2 10.3 12.3 14.4 16.8 19.2 21.6 24.3 27.1 30.2 32.9 35.5 38.4

Non-Deductible expenses 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Losses carried forward 0.0 0.0 0.0 2.8 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total (net) non-deductible

(deductibles) items

0.0 0.0 0.0 �2:7 �2:1 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Earnings before taxes and

presumptive income (EBTAPI)

�4:6 �3:3 �0:8 0.0 5.2 10.3 12.3 14.5 16.8 19.2 21.7 24.3 27.2 30.3 33.0 35.6 38.5

PI* 0.0 0.3 0.3 0.3 0.3 0.5 0.7 1.0 1.3 1.6 2.0 2.4 2.9 3.4 4.0 4.6 5.3

EBT 0.0 0.3 0.3 0.3 5.2 10.3 12.3 14.5 16.8 19.2 21.7 24.3 27.2 30.3 33.0 35.6 38.5

Tax 0.0 0.1 0.1 0.1 1.8 3.6 4.3 5.1 5.9 6.7 7.6 8.5 9.5 10.6 11.6 12.4 13.5

Net income (NI) �4:6 �3:4 �1:0 2.6 5.4 6.7 8.0 9.3 10.9 12.4 14.0 15.7 17.6 19.6 21.4 23.0 24.9

*PI is used to determine the income tax when EBTAPI £ PI.



TABLEB11.15 Income Statement (continued) forYears 2020 to 2032 (Units in Billion Pesos)

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Total operating revenues 40.9 44.5 45.9 47.3 48.7 50.1 51.6 53.2 54.8 56.4 58.1 59.9 61.7

Gross profit 40.9 44.5 45.9 47.3 48.7 50.1 51.6 53.2 54.8 56.4 58.1 59.9 61.7

Payroll expenses 1.1 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Deductible operating costs 2.1 2.1 2.1 2.2 2.2 2.2 2.3 2.3 2.3 2.4 2.4 2.4 2.5

Non-deductible operating costs 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

Depreciation charges 3.0 3.7 4.3 4.8 5.3 5.7 6.1 6.4 6.8 7.1 7.4 7.7 8.0

Amortization 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

EBIT 34.6 37.5 39.3 40.2 41.1 42.1 43.2 44.3 45.5 46.8 48.2 49.6 51.0

Interest income on marketable securities 9.9 11.2 12.6 14.0 15.6 17.3 19.1 21.0 23.0 25.1 27.4 29.8 32.3

Interest charges on foreign exchange debt 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Loss in exchange rate 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Interest charges for domestic currency debt 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total financial expenses 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

EBT and IA 44.5 48.7 51.9 54.2 56.7 59.3 62.2 65.3 68.5 71.9 75.5 79.3 83.3

Profit from IA 2.3 2.6 2.8 3.1 3.4 3.7 4.0 4.3 4.7 5.0 5.4 5.8 6.2

Loss from IA (non-debt items) 1.9 2.1 2.2 2.4 2.6 2.9 3.1 3.4 3.7 4.0 4.3 4.7 5.1

Inflation adjustment for equity 3.2 3.7 4.2 4.7 5.3 5.9 6.5 7.2 7.9 8.6 9.4 10.2 11.0

Net profit (Loss) from IA 5.1 5.7 6.4 7.2 7.9 8.8 9.7 10.6 11.6 12.6 13.7 14.9 16.1

EBT �2:8 �3:2 �3:6 �4:0 �4:5 �5:1 �5:7 �6:3 �6:9 �7:6 �8:3 �9:1 �9:9
Non-deductible expenses 41.7 45.5 48.4 50.2 52.1 54.3 56.6 59.0 61.6 64.4 67.2 70.3 73.4

Losses carried forward 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

Total (net) non-deductible (deductibles) items 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Earnings before taxes and presumptive income

(EBTAPI)

0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

PI* 41.9 45.7 48.5 50.3 52.3 54.4 56.7 59.2 61.8 64.5 67.4 70.4 73.6

EBT 6.1 6.9 7.8 8.8 9.8 10.8 11.9 13.0 14.3 15.5 16.9 18.3 19.8

Tax 41.9 45.7 48.5 50.3 52.3 54.4 56.7 59.2 61.8 64.5 67.4 70.4 73.6

Net income (NI) 14.7 16.0 17.0 17.6 18.3 19.0 19.9 20.7 21.6 22.6 23.6 24.7 25.8

EBT and IA 27.1 29.5 31.4 32.6 33.8 35.2 36.7 38.3 40.0 41.8 43.6 45.6 47.7

*PI is used to determine the income tax when EBTAPI £ PI.



TABLEB11.16 Cash Budget forYears 2003^2019 (Units in Billion Pesos)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Operational revenues 1.1 8.2 9.6 10.1 13.0 15.5 16.5 17.9 19.3 21.0 22.7 24.6 26.7 29.0 31.5 34.3 37.3

Outflows

Payroll expenses 0.3 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.1 1.1

Deductible operating costs 0.4 1.7 1.6 1.7 1.8 1.8 1.8 1.9 1.9 1.9 1.9 1.9 2.0 2.0 2.0 2.0 2.1

Non-deductible operating costs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Investment on amortizable assets 0.8 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Land 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Buildings and civil works 1.7 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Telecommunications equipment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Telephone network 5.2 6.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.2 4.6 5.0

Equipment (communications

and office)

0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Equipment (comm., computing,

and transp.)

12.2 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Replacement of operating equipment 0.0 0.0 0.0 0.0 4.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Income tax 0.0 0.0 0.1 0.1 0.0 1.7 2.9 2.3 2.1 2.4 2.6 2.9 3.1 3.5 3.8 4.0 4.1

Income tax prepaid 0.0 0.0 0.0 0.1 0.1 0.7 2.0 3.0 3.5 4.1 4.7 5.4 6.0 6.8 7.5 8.3 9.0

Total outflows 21.6 13.8 2.5 2.6 7.7 5.1 7.6 8.0 8.4 9.3 10.3 11.2 12.2 13.3 18.7 20.1 21.4

Net cash balance (NCB) �20.5 �5:6 7.1 7.5 5.3 10.3 8.9 9.9 10.9 11.6 12.5 13.4 14.5 15.7 12.8 14.2 15.9

Financing cash flows

Foreign exchange debt principal

payment

0.0 0.0 0.0 2.1 3.4 3.8 4.1 4.5 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Interest payment on foreign debt 0.0 1.1 1.7 1.7 1.5 1.2 0.9 0.5 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Domestic debt principal payment 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Interest payment on domestic debt 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Domestic debt inflow 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Foreign exchange debt inflow 11.7 6.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

(continues)



TABLEB11.16 (continued)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Financial net cash flow 11.7 5.5 �2:3 �3:9 �5:0 �5:0 �5:0 �5:0 �1:7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

NCB after financing decisions �8:8 �0:1 4.8 3.6 0.4 5.3 3.9 4.8 9.3 11.6 12.5 13.4 14.5 15.7 12.8 14.17 15.88

Equity cash flow

Dividends 0.0 0.0 0.0 0.0 0.0 1.5 3.3 4.0 4.8 5.7 6.6 7.5 8.5 9.5 10.7 11.71 12.65

Equity repurchase 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00

Equity investment 9.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00

Equity net cash flow 9.0 0.0 0.0 0.0 0.0 �1:5 �3:3 �4:0 �4:8 �5:7 �6:6 �7:5 �8:5 �9:5 �10:7 �11:7 �12:7

NCB after equity transactions 0.2 �0:1 4.8 3.6 0.4 3.8 0.6 0.8 4.4 5.9 5.9 6.0 6.1 6.2 2.2 2.5 3.2

Reinvestment of cash flows

Investment in market securities 0.2 0.0 5.0 4.2 1.1 4.9 2.0 2.4 6.4 8.5 9.2 10.1 11.2 12.3 9.2 10.3 12.0

Sale of market securities 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Interest on market securities 0.0 0.0 0.2 0.6 0.8 1.1 1.4 1.6 2.0 2.6 3.4 4.2 5.1 6.1 7.0 7.9 8.8

Net cash flow after reinvestment decisions �0:2 0.2 �4:8 �3:6 �0:3 �3:8 �0:6 �0:8 �4:4 �5:9 �5:9 �5:9 �6:0 �6:2 �2:1 �2:4 �3:2

NCB after reinvestment decisions 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Accumulated net cash flow 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.5



TABLEB11.16 Cash Budget (continued) forYears 2020^2032 (Units in Billion Pesos)

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Operational revenues 40.5 44.1 45.7 47.1 48.5 50.0 51.5 53.0 54.6 56.2 57.9 59.7 61.4

Outflows

Payroll expenses 1.1 1.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Deductible operating costs 2.1 2.1 2.1 2.2 2.2 2.2 2.3 2.3 2.3 2.4 2.4 2.4 2.5

Non-deductible operating costs 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

Investment on amortizable assets 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Land 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Buildings and civil works 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Telecommunications equipment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Telephone network 5.4 5.9 6.1 6.2 6.4 6.6 6.8 7.0 7.2 7.4 7.7 7.9 8.1

Equipment (communications and office) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Equipment (comm., computing, and transp.) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Replacement of operating equipment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Income tax 4.5 4.9 5.4 5.5 5.2 5.3 5.6 5.9 6.1 6.4 6.7 7.0 7.3

Income tax prepaid 9.7 10.5 11.5 12.4 13.0 13.5 14.0 14.6 15.2 15.9 16.6 17.3 18.1

Total outflows 22.9 24.8 25.3 26.4 27.0 27.8 28.8 29.9 31.0 32.3 33.5 34.8 36.2

NCB 17.6 19.3 20.4 20.7 21.5 22.2 22.6 23.1 23.5 24.0 24.4 24.8 25.2

Financing cash flows

Foreign exchange debt principal payment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Interest payment on foreign debt 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Domestic debt principal payment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Interest payment on domestic debt 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Domestic debt inflow 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Foreign exchange debt inflow 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Financial net cash flow 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

NCB after financing decisions 17.6 19.3 20.4 20.7 21.5 22.2 22.6 23.1 23.5 24.0 24.4 24.8 25.2

Equity cash flow

(continues)



TABLEB11.16 (continued)

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Dividends 13.7 15.0 16.4 17.6 18.4 19.3 20.2 21.3 22.4 23.5 24.8 26.1 27.4

Equity repurchase 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Equity investment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Equity net cash flow �13.7 �15.0 �16.4 �17.6 �18.4 �19.3 �20.2 �21.3 �22.4 �23.5 �24.8 �26.1 �27.4

NCB after equity transactions 3.9 4.3 4.0 3.1 3.2 2.9 2.4 1.8 1.2 0.4 �0.4 �1.2 �2.2

Investment of cash excess cash flows

Investment in market securities 13.8 15.5 16.5 17.2 18.7 20.2 21.5 22.8 24.1 25.6 27.0 28.5 30.1

Sale of market securities 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Interest on market securities 9.9 11.2 12.6 14.0 15.6 17.3 19.1 21.0 23.0 25.1 27.4 29.8 32.3

Net cash flow after reinvestment decisions �3.8 �4.3 �3.9 �3.1 �3.1 �2.9 �2.4 �1.8 �1.2 �0.4 0.4 1.3 2.2

NCB after reinvestment decisions 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Accumulated net cash flow 0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8



TABLEB11.17a Balance Sheet Assets forYears 2003^2019 (Units in Billion Pesos)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Assets

Cash 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.5

Investment in securities 0.2 0.0 5.0 9.3 10.4 15.3 17.3 19.6 26.0 34.5 43.8 53.9 65.1 77.3 86.5 96.8 108.8

AR 0.2 1.1 1.2 1.2 1.7 1.9 2.1 2.2 2.4 2.6 2.8 3.1 3.3 3.6 3.9 4.3 4.6

Current assets 0.4 1.3 6.4 10.7 12.3 17.4 19.5 22.1 28.7 37.4 46.9 57.3 68.8 81.4 90.9 101.5 114.0

Land adjusted value 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4

Amortizable assets adjusted value 0.7 0.7 0.5 0.4 0.4 0.3 0.2 0.2 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0

Fixed assets net 1.6 1.5 1.3 1.2 1.0 0.9 0.8 0.7 0.6 0.6 0.5 0.4 0.4 0.3 0.3 0.3 0.2

Telephone network adjusted value 4.8 10.3 8.5 7.0 5.7 4.7 3.8 3.1 2.6 2.1 1.7 1.4 1.1 0.9 4.6 7.9 11.0

Equipment (communications and

office) new adjusted value

0.6 0.4 0.3 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Equipment (comm., computing,

and transp.) adjusted value

8.7 6.7 2.8 1.1 0.5 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Replacement of operating

equipment adjusted value

0.0 0.0 0.0 0.0 4.5 3.7 3.0 2.4 2.0 1.6 1.3 1.1 0.9 0.7 0.6 0.5 0.4

Total assets 17.0 21.0 20.0 20.9 24.7 27.5 27.8 29.0 34.4 42.2 50.9 60.7 71.6 83.8 96.8 110.6 126.0



TABLEB11.17b Balance Sheet Liabilities and Equity forYears 2003^2019 (Units in Billion Pesos)

Liabilities 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Debt in domestic currency 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Taxes 0.0 0.1 0.1 0.0 1.7 2.9 2.3 2.1 2.4 2.6 2.9 3.1 3.5 3.8 4.0 4.1 4.5

Debt in foreign exchange 12.0 18.5 19.0 17.2 13.8 10.1 6.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Other liabilities 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Total liabilities 12.0 19.2 19.1 17.3 15.6 13.1 8.4 3.7 2.4 2.7 2.9 3.2 3.5 3.9 4.1 4.2 4.6

Equity

Paid capital 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

Legal reserve 0.0 0.0 0.0 0.0 0.3 0.8 1.5 2.3 3.2 4.3 5.5 5.5 5.5 7.3 7.3 7.3 9.6

Retained earnings 0.0 �4:6 �8:0 �9:0 �6:6 �3:2 �0:5 2.6 6.2 10.3 15.0 21.5 28.8 35.1 44.0 53.7 61.8

Current year NI �4:6 �3:4 �1:0 2.6 5.4 6.7 8.0 9.3 10.9 12.4 14.0 15.7 17.6 19.6 21.4 23.0 24.9

Accumulated for equity 0.0 0.5 0.8 0.9 0.9 1.0 1.2 1.6 2.0 2.6 3.4 4.4 5.6 7.1 8.9 10.9 13.4

For equity for the year 0.5 0.2 0.1 0.0 0.1 0.2 0.3 0.5 0.6 0.8 1.0 1.2 1.5 1.8 2.1 2.4 2.8

Total equity 5.0 1.8 0.9 3.6 9.1 14.5 19.5 25.3 31.9 39.5 48.0 57.4 68.0 79.9 92.7 106.4 121.5

Total liabilities and equity 17.0 21.0 20.0 20.9 24.7 27.5 27.8 29.0 34.4 42.2 50.9 60.7 71.6 83.8 96.8 110.6 126.0



TABLEB11.17a Balance Sheet Assets (continued) forYears 2020^2032 (Units in Billion Pesos)

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Assets

Cash 0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8

Investment in securities 122.6 138.1 154.6 171.8 190.5 210.7 232.2 255.0 279.1 304.7 331.7 360.2 390.3

AR 5.0 5.5 5.7 5.8 6.0 6.2 6.4 6.6 6.8 7.0 7.2 7.4 7.6

Current assets 128.2 144.2 160.9 178.3 197.2 217.6 239.2 262.2 286.6 312.4 339.6 368.4 398.7

Land adjusted value 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.6 0.6 0.6

Amortizable assets adjusted value 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Fixed assets net 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0

Telephone network adjusted value 13.9 16.7 19.2 21.4 23.3 25.1 26.7 28.2 29.7 31.0 32.4 33.7 34.9

Equipment (communications and office)

adjusted value

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Equipment (comm., computing, and transp.)

adjusted value

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Replacement of operating equipment

new adjusted value

0.3 0.3 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0

Total assets 143.1 161.8 180.9 200.4 221.3 243.4 266.7 291.2 317.0 344.1 372.7 402.7 434.4



TABLEB11.17b Balance Sheet Liabilities and Equity (continued) forYears 2020 to 2032 (Units in Billion Pesos)

Liabilities 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Debt in domestic currency 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Taxes 4.9 5.4 5.5 5.2 5.3 5.6 5.9 6.1 6.4 6.7 7.0 7.3 7.7

Debt in foreign exchange 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Other liabilities 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total liabilities 5.0 5.5 5.5 5.2 5.3 5.6 5.9 6.1 6.4 6.7 7.0 7.3 7.7

Equity

Paid capital 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

Legal reserve 9.6 12.3 12.3 15.4 15.4 18.8 22.3 26.0 26.0 30.0 34.2 38.6 43.1

Retained earnings 72.9 82.3 95.5 106.2 120.3 131.5 143.0 154.8 170.7 183.2 196.0 209.2 222.8

Current year NI 27.1 29.5 31.4 32.6 33.8 35.2 36.7 38.3 40.0 41.8 43.6 45.6 47.7

Accumulated for equity 16.2 19.4 23.1 27.3 32.0 37.3 43.2 49.8 56.9 64.8 73.4 82.8 93.0

For equity for the year 3.2 3.7 4.2 4.7 5.3 5.9 6.5 7.2 7.9 8.6 9.4 10.2 11.0

Total equity 138.0 156.3 175.4 195.2 215.9 237.8 260.8 285.0 310.6 337.4 365.7 395.4 426.7

Total liabilities and equity 143.1 161.8 180.9 200.4 221.3 243.4 266.7 291.2 317.0 344.1 372.7 402.7 434.4
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