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PART ¢t Introduction to
Financeand Problemswith
Hnance Theory and Practice



Chapter 1 Introduction ¢ FlawedFinancial
Analysis Techniques

| have had stops and starts at writing this book for many years. When | begaook
| admiredfamouspeople infinancelike Merton Miller, Harry MarkowitzBob HamadayVilliam
SharpeFisher BlagkMyronScholesand Eugene Famay G KS 4GS mas nQa | yR
impressed by theseemingelegance ofhe capital asset pricing modaedCAPM) that | learned
at the University of Chicagot fhe same timel was anxious to understaraldl the sophisticated
techniques usedh practiceby investment bankersvhen | was a credit analyst atank.|
wantedto knowwhat fancy methodshey used forthings like creating selection of
comparable companieis merger and acquisitiorii{1&Ag) transactionsand how project
finance professionals used sophisticated techniques to derive target values for the debt service
coverage ratio and the equity internal rate of retuidRF). My originalideain writing this
bookwas to provide dew practical ideas about implementing finance theory that | have
learned through working on many finance issues around the wamrtiithat | wanted to use as
support for myfinancial modellinglasses

As | continued to work with different
financial tools my opinions changedieX re-
readingnumerousarticles and bookabout
financewritten by academicsproviding expert / \

afa . Masters of Finance: Eugene Fama

testimonyon cost of capitain manycourtrooms
working as a banken large financing
transactionsbuildingthousands otorporate and
project financemodels living through financial
crises understanding the nuances pfoject
finance consulting orfinancing andvi&A
transactionsobservingoull marketsand low ) e

dit d d t of all fi hi Picture fromEugene Fama interviewith Richard Rallin the
credit spreadsand, most of all meetingeaching interview(which | discuss lateBama brags about his
courses where | meetmart peopleall around the sophisticated statistical analysis but notably skates aroun
world who areoften frustrated with finance I and does not answer a question about whether cost of ca

can be measured.

have come taonclude thatvery much (not all) of
the finance theorytaught in MBA courses and
written in Finance Books &ther useless oflundamentallyincorrect




For people who apply traditional finanaetheir daily workthat includes things like
computing value from discounted cash flow at theighted average cost of capitaMfACE ;0
applying the CAPNM measuringcost of capitalapplying simple or seemingly complicated
terminal value formulasysing country risk
premiums to adjust valuan developing countries
un-levering and rdevering betafor computing
™ impairment write-offs; usingenterprise value to

- earningsd BV/EBITDA multiples indeveloping
terminal value assuming prospective EBTIDA
changes without adjusting terminal capital
expenditurespelieving the formula for computing
value from growthreturn on invested capital
0 ROIE andWACGs accuratedownloading betas
that include mean reversion from Bloomberg;
evaluatingthe minimum acceptable equityternal
NI (S 2 ARRNIBmN delkthing like the
adjustedy’ S LINB a SIpNG mehodf dzS ¢ &

Picture of Merton Miller from Trillion Doll&etfilm. | think . . .
aiff SNDa FdyREYSydatt aRrs) computingROIGrom financial statementso

from financingwas remarkable. The idea néing project ~ gauge performancithout adjusting

finance to measure risk seems to be counter to his idei

_ _ _ depreciation presuming the cost of equity is
but | think he would agree with the idea.

alwaysmore than the cost of debnot recognizing
the difference between mean reverting and namean revertingisks plopping the equity
YENJ SG NR AT LINB Y AvdsiteTnyBuygessidn 1hat Rifoiédeté@@iquesare
wrong may seem tbe radical.My hope is thattheseaggressive assertionmghichrun counter

to finance academiggeachers in prominentIBA programspractical tools used by investment
bankers and consultantnd decisiorioolsdza S R 0 &ill pfo@jbt ¥ba to thinkdifferently.

Given my assertions, you may think that this book has no practical application as you
will most probablyhave to use the classic tools in finance in practice no matter what | bag.
you tonot stop reading now akdo provide practical alternativanalytical techniquesather
than just complaining about current approachgkenworking through the flaws associated
with finance theoryand its applicationThesealternativesinclude a different way to compute
IRR by measuring the earned risk premium (hetrhodified IRR oMIRR); a different way to
construct financial statements that does not bragasured returngusing economic
depreciation); different ways to evaluate risk through debt capacity and debt structure in
project financeas an alternative taneasuring risk with aksic cost of capitadlifferent ways to
think aboutbeta without mean reversion adjustmentslternative approachefor
conceptualimgandcomputingterminal value ana¢hanges inisk over the life cycle of an
investment different ways to compute the cost of capital through evaluating the price to book
ratio relative to the earned returnYou may not be able to apply these alternative waythiok
about finance but ifyou canunderstandsomeand think differently my hope is thayou willbe
provoked intoopening your mind about some of the issues.



Two Initial Propositions Behind Finance and Usd-@riancial Models
in Demonstrating Problems in Finance Theory

The list of things that are wrong with finance includes a lot of criticism of therisiais
measured through trying to estimate thast of capital. 8u couldeventhink thatthis long
book ultimately comes down to arguiriigat alower cost of capitathould be used in assessing
investmentsand not much elseAnd o be sure] do addressmany problems with attempting to
measure the value of risk including biagvaluating the cost of capitdl suggesthat
distortions that come from ideas developed dyademicsconsultants, bankers and the like
affectessential investment decisiotike infrastructureinvestments that should be mader a
viabletransaction to clean energyhissuggestiorcomes froma penchantfor many institutions
like universities, investment banks, consultants atitersto favour the investor classho
need justification in earning high returnsften derived fromhavingmonopolistic industry
structures. Butin addition to cost of capital issudsaddressmany subject®ther than the
minimum required return on investmerfthe definition of cost of capital)n subsequent
chapters These alternative ways to think about finaremme fromgoing back tdhe most
fundamental propositions of finance whichauld be the at the start of any finantext butare
not.

PropositionOne Finance Boils Down to Two Thing$aking a Forecast anthcorporating
Risk of the Forecast

Theinitial basicpropositionof financeis thatanyvaluationused in annvestment
decisioncomesdown toonly two things whichboils down toperforming a cost and benefit
analysisThese two things argl)forecasting the future an@@) placing some kind of risk
analysis on the forecadinvestments involve incurring some kind of gast necessarily
spendingmoney, which can rangérom taking time togo running in the morningp making
advertising expenditureso spending money for building toll road,to hiring a new employee
with expertise in artificial intelligenc@ o assess these investmentsy must make forecast
of the futurebenefitssuch asash flowor health benefits from exercisiray the pleasure | get
from investing my timen writing this book (I am not expecting any revenuésuggest later on
that the study of finance boils down to cost and benefit analysimakinginvestmentswith
uncertain returnsThis cost and benefit analysis which you can call valuation is make
complicated by the fact that the future is uncertajryou do not really know about the benefits
you will receive in the future frormaking an investmentrhis meansome kind ofisk
measuremenmust be appliedo thisforecastin arriving at the valuation

The two parts of thisaluepropositionc first, forecasting andsecondapplying risk to
forecastamay seem like no big ded&ut theyaretwo of the most difficult problems in
economics The twoparts of cost and benefit analysase the basis fovaluation using
discounted cash flopassessment of thability to pay back a loan; thevaluation of making an
acquisition of a companyrorecasting is addressatiroughout the book by evaluating
reasonable rate of returexpectationggiven competitive pressuse For examplgf somebody



projects earning a higrate of return on an investment with low risk that does not have some
kind of unique and longasting competitive adantageor monopoly powerthe forecast should
be challenged Part of this return assessmentqgsestioringthe fundamental calculations of
theNB (0 dzNy 2y A yROBANSSIRAZNIS LAYD | Fd diaditeinal date wftre®uin 0
0 IRR .0’hroughout thisbook lemphasize that pplication ofputting some kind ofisk
measurement on @ash flowforecastdoes not imply that the only way to measure risk is
throughapplyingpremiums tothe cost of capitalOther implicit or explicit riskneasures
addressedncludeuse of multiples like P/E ratias valuation debt capacity in project finance
use of probability in assessistart-up investmentsor assessingisk with time series
characteristics of cash flowsith direct assessment of thgossibility ofobsolescencefashion
changes and other factors

Proposition Two:Value Comes$rom Earning a Return Above the Cost of Capital

A secondand relatedfundamental proposition in financehat should be the starting
point of thinking about valuationsthe idea thatvalue is created through earning a rate of
return above thecost of capital ananakinginvestmentswhere an excess return is being
earned.This proposition connects finance tlee strategy of a firmwhere the emphasis is on
the evaluating therate of return statistiandthinking about the reasonableness of earning high
returns over a long periadf a company has some kind of lasting competitive advantage
allowing it to earn a strong returfmaybe from some kind of monopoly poweit)should grow
that businessWhen the benefits are greater than the coftsm an investment, keep making
the investmentIf the company is earning less than its cost of capital in another segment of the
business, it shouldtop investing and even exit that part of the businelsis second
propositioninvolving rate of return, growth and cost of capital is pretty obvidiugou do
something good, you want to grow the activity and vice ver$ee problem addressed in this
book isthat measurement of these three variables over timeate ofreturn, expectedgrowth
and cost of capitaMeasurement of return and cost of capitle underneatichapters that
coverproject financefinancial statement analysigaluation multiplesperformance
measuremengnd terminal value.

Who am | to QuestiorAll of These Underlying Ideas and Applications
of Finance

It may seem arrogant for a person without a finance FrB),who has spenmuch of
his lifeprogrammingfinancial model¢o suggest that there are so many things wrong with
finance theoryand practicel admit Ido have psychological hangups about academia as much
of my family has doctorate degrees in hard scieranad are associated with prominent
academic institutionsBut | have no doubt that my experience in learning details from
professionals all over the world and seeing how investments are made in practice has given me

1The same can be applied to earning a high return from a government coqtesemntually the
government will probably figure things out and put pressure or get out of the contract.



a much better background to comment on finance theory and practice than by teaching
aspiring private equity professionals in New York or Chicago. By gettihgndg dirty working
with realvaluation issueand data througtwriting financial moded you one cansee the
problems with trying to apply accepted finance theorywaduation methodsinterpretation of
accountingequations (for return on investmentypproaches used to estimate the required
return on different investments, metrics used in finaremgations and even risk philosophy.

When | began teaching classes in financial analysis to practitioners around the world
more than three decades ago, | was insecure, and | thought the most important thing | could
impart to participants in my classes was the mechanics of financial moddlhmgis something
quite concrete and | thought | could at least leave students with some practical excel tricks. |
even wrote a long and very boring book about modelfihgter, | gained a little more
confidence and began to emphasize the use of modelling in evaluating contracts and
investment case studies with project financing structuring. In this book | move further away
from the modelling mechanics and deal with fundamtalissues otheory, practice and
philosophical questions at the heart of finance. | demonstrate that the way finance theory and
practice have developed is biased at a basic level and it distorts essential decision making and
public policy related to key environmentahd developmental issues facing the world. In
financing essential investments that depend on achieving a low cost of capital, we can do much
0SGUSNI GKIFY YSIF&Adz2NAYy3a NREAlAa YR aaz20AlliSR NB
website; han reading irrelevant articles by Dean Pie#feronesj than by studying statistical
methodsof stock pricesleveloped by Eugene Fana;than by applying formulas written in the
McKinsey book which suggests that companies earning monopoly profits is good for the
economy.

While this book is about financial theomnysing financial models to prove that many
fundamental concepts are wrong is an essential element of the Haaigue that a problem
with people who teach and develop financial theory is that they do not construct enough
nuanced realvorld financial modelss contrasted to statistical modelgth irrelevant £
statistics(l understand whyas it can certainly be painful and boring). In this book, instead of
focusing on excel tricks and modelling mechanics, | usedial models to demonstrate the
problems with the way finance is taught and practiced. For example, | demonstrate that
analysis of the price to book ratio together with earned returns on equity tells you a lot more
about the cost of capital than statistitanalysis using the CAPM. All that said, | hope not to
detract from the ideas of the book with discussion of modelling mechanics. Instead, | have put
documentation of the mechanics for the various models in accompanying webpages. There is a
video explaiing the financial modelling mechanics for each chapter.

2 Corporate and Project Finance Modelling, Wiley.
3 The descriptions of financial modelling techniques can be foundat.edbodmer.comIn discussing the various
issues, | will point to places on the website where you can prove the concepts for yourself.



http://www.edbodmer.com/

Organisation of theRemainder of This Book

| haveseparated this book into stkfferent parts.| havearranged the separate parts so
that somesections can beto standalone booksn project finance, corporate finance and cost
of capital.Part | includes thishapterand the nextfew chapters.These chapteraddress
problems with the way finance is taught in top MBA programs; how finance academics do not
addressessential valuation issueshich constitute Part Ibegin bypresening some of my
opinions on what is wrong with finance.

Part limoves to issueassociated with the fundamental statisticfinance, the rate of
return, which measureexpected or actual benefits in the numerator and the investment cost
in the denominatorAs the rate of returns fundamentally a measure of growth, Patbégins
with some philosophical notions of growth, return acdst of capitasupported by
mathematical analysi\lternative approaches to measure return (using earned risk premium
rather than IRRandassesdinancialperformance (using economic depreciation) are
introduced.Questions otompoundingisk and assessinginimum required returrare
addressed differently thatypical What does it mean to society if investors earn higher growth
rates than the overall rate of growth in the economy; does earning a return above the cost of
capital imply that a society is productive and performing better than societies where firms earn
the cost of capital. What are fundamental issues related to waiting for consumption imgty wit
respect to the real cost of capital.

Part 11l works through comprehensive financial analysis to value different energy
investments to demonstrate problems with finance including the four sins in corporate finance
¢ imagining terminal value can be computed; overestimating cost of capitahglyo
interpreting multiples (P/E, EV/EBITDA, Price to Book) and distorting measures of return to
evaluate performanceTlhe discussion uses the case of investing in clean enerdgmonstrate
the ideas By providing an overview of analysis methods stagrtivith interpretation of the IRR
and moving to project finance versus corporate finance, this part of the book demonstrates
how different analysis techniques fit together. The remaining parts of the book describe in
more detailed analysis of the way retuisimeasured, how project finance concepts can
address problems in evaluating terminal value and cost of capital, and how economic
depreciation, better cost of capital management and terminal value assessment can be used in
assessing valuation multiples.

Part IVaddresseproject financing of single investmerroject finance rather than
corporate finance should be tHeundation ofcash flow assessmentsk analysis ancost of
capital analysithat is driven by thdinancing structure. The secti@xplains why traditional
definitions and teaching of project finangenerallymiss the essence of project finance can
provide methods to value lontgrm investments and raise funds for the investments in a
rigorousand structurednanner.

Part Vswitchesfrom project finance to corporate financ®nce the cash flow, risk and
value of one project is establisheitie value of a portfolio of current and future assets can be



assessed whicimake upa corporation.Once the value of a corporation is understood tosbe
portfolio of assets that can be assesaging riskand return evaluation of separate projects,
alternative methods of evaluating cash flow projections, terminal valuenanitiples can be
developed.

Part Vladdresses technical issues with associated with measuring cost of capgal.
many problems with applying the CAPM described ranging from coming up with the Fsk
free rate and the market risk premium to tliemarkable convention afising an arbitrarysing
a simplistic mean reversion factor for beta. Taion of adding country risk premiusrfrom
government bond assessment is atiscussed. Alternatives to tHeéAPM are presented using
the fundamental notion that when an investment is earnitggcost of capital, the market value
of that investment isequivalent to the amount of money invested.

The idea is thaktry to explain ideas in a netechnical way and thetater work through
technicaldetailsincluding modelling issue$o organise théook using this approadhhave
divided the chapters into five part®art Il provides an overview of the valuation and risk
analysis issues so that you can gain a comprehensive picture of problems and possible
resolutions(l suspect many will stop reading after Part I). Part Il describes more detailed issues
with measuring IRR, NPV, rate of return and performance measmenPart Il moves to
project finance which present unique ways to derive the cost of capitalybe should be
separate books.

If DCF mechanics are wrong; typical techniques for measuring d#Ress and
investmentare wrong;use of comparative multiples is wrongiandard techniques for
measuring the cost of capital are wrong; the WACC formula is wroegsuring theaeturn on
invested capitafrom financial statement analysiswgong;terminal valuation techniques are
wrong;the assumption that stock prisdollow a random walks wrong and the general
proposition that debt has a lower cost than equity is wrptigs would certainly beenough
material for a bookWhen [ initially wrote this chapter, | began compiling adisspecific
propositions in finance that are very irritating to nfgo that you can see this book is not about
general blah blah blah discussions but addresses specific problems, | have included a list of
particular temsthat academics, consultantmvestment bankerand othersget wrongabout
finance (my son calls me defitender alterthrottle). But so that you can get to more
important things than my complaints, | have relegated my list to an appendix.



Chapterl Appendix

Selectedirritating lllustrations of Bad
Finance Theory and Practice

1. Loudmouth stock analysts on television who imply that P/E and EV/EBITDA ratios have
some kind of inherent meaning without ever having made the effort to study all of the
nuancedfactorssuch as the age of assets, changes in steonh returns, impairment
and other writeoffs, movements in the cost of capital and other factthrat can cause
seemingly very similar companies to have very differaitiationmetrics

2. The manner by which the financial professionals assume that growth in stock indices
implicitly represent underlying earnings power of corporations when computing the
Sljdza & YI NJ S EMRwtHout coNSRIatihgheyYeffertion stock indices
from capital gains that come about because of changes in the cost of capital (the stock
market goes up when real interest rates decline, and this has nothing to do with
corporations earning a higher return)

3. Valuation analystand teachersvho believe the McKinsey value driver formWaalue =
Income x (AReturn/Growth)/(Cost of CapitalGrowth)can be applied in practice
without understanding that the formula falls apaas soon ashanging returns
changing growth rateand more careful definitions of return are assumed (if returns are
O2yadlyds @lftdzr GA2y A& NBFIfte Slrae FyR @&2dz

4. The way people in finance look at a website (Damodaran) and plop out either a country
risk premium and/or the overall equity market risk premium without understanding the
implicit assumptions inherent in the formulas and without working through details of
the calculation.

5. Suggestions made by McKinsey and others that it is appropriate to compute the
Modified IRRE@MIRF) which does nothing more than give you back the discount rate
that you input or topresentthe multiple of invested capital which is just another way of
computing an old fashion payback period

6. Doctrines of finance experts that cash flow to the figoash flow from both debt and
equity investors should always be used in financial analysis without recognizing that
financers who structure debt implicitly providiee bestinformation about the risk of
investments (meaning that equity IRR rather than project IRR and ROIC should be the
basis of valuatioor many assefs



10.

11.

12.

13.

14.

15.

Harvard case studies and analysts who apply or recommend terminal value calculations
that miss essential points about required capital investmentefdace equipment and
maintain returns, and do not evaluate gradual changes in returns, gradual changes in
growth and trends in the cost of capital in the letegm.

Investment bankers in M&A presentations performing the senseless exercise of un
gearing and regearing betas without considering the risk of debt or assuming the debt
beta can be computed in a reasonable manner

The proposition in CFA materials that that the cost of equity is always higher than the
cost of debt without considering the basic idea that debt has downside and no upside
other than earning the credit spread while equity has an unlimited upside.

Fnance academics who acknowledge that the CAPM does not work and who suggest
the Arbitrage Pricing Model as an alternative without recognizing the arbitrage pricing
model makes most sense in the context of an investment that can be hedged with
forward pries so as to eliminate risk premiums from the valuation analysis

All sorts of financial analysts who compute the WARGugh multiplying the interest
rate by one minus the tax rate and not recognizing that the value of the tax shield
analogous to government grant which suggests that the amount of the debt rather
than the interest rate should be adjusted

StandardandPo@@ | YR a22RéQa ON}Y¥i & (G2 Solftdz2 G§S N
fundamental notion that some risks related to weather, commodity prices or economic

cycles are mean reverting and other risks related to fashion, obsolescence and political

events are permanent

FHnance professors who show off by creating a Monte Carlo simulation without making
attempts to measure mean reversion and without properly testing for the presence of
mean reversion

FHnance textbooks (e.gDamodaran, McKinsey and other) that apply the same valuation
model for an investment in the stattp or development stage as in the mature stage
and that do not recognize that valuation models must explicitly consider probability of
failure in the early tage of an investment

Fnance programs (e.g., the Amsterdam Institute of Finance) that assert a finance expert
can find innovative ways to interpret financial statements without understanding that it

is virtually impossible to construct useful information for the central statistquired of
valuation analysis which is the economic rate of return on invested capital and the
economic return on equity capital.



16.

17.

18.

19.

20.

FHnance academics who discuss the CAPM but have never worked through real world
problems with different betas being computed if daily, weekly or monthly prices are
used; if different historic EMRP if different databases are used; and if differefftewsk
rates are used with different implicit inflation forecasts

Valuation analysts who cannot take a step back and realise that the long run value of a
corporation above the historic investment comes from two pots, the first baing

forecast of theability to earn economic profit from esting investmentsand the second
isthe philosophic question of thability of managemento continue to make

investments that earn monopoly profit.

Value line and MarketWatch who publish beta statistics that are artificially pushed
towards 1.0 in an arbitrary manner using a paper published in 1975 even though it is
easy to demonstrate that for mature companies no such movement towards 1.0 exists.

Fnancial economists whdo not understand the politics behind cost of capital and
returns and whaassert that societies with companies that are earning high returns (i.e.,
monopoly profits) and generating high growth (with negative environmental impacts)
are good for society.

Bankers and consultants who waste time on putting together comparative samples of
valuation ratios such as EV/EBITDA, P/E and market to book without carefully studying
the age, prospective return, capital expenditure levels and other factors for individual
companies that explain why the ratios are different.



Chapter2: ProblemSource Academics,
MBA ProgramsConsultantsand
Practitioners

After introducing problems with finance in Chaptemie now move to thinking about
what has given rise tthe problemsn finance theory and practic&here isa lot ofvitriol on
social networkgshese dayghat includes personal attacks amadot of namecallingandl try to
avoidthiswhenaddressingvho is responsible fogetting so many key things wrong in finance
But as | am commenting on so many theories and
practices that | am convinced ase seriously
flawed,| may ruffle a few feathersespecially of
business schoolscademia and consulting firms
But rather than making empty complaingbout
people and institutionsl hope to demonstrate
specific problemsvith research, teaching and
practicing financehat are addressed in more
technical detail ifater chapters.

When watching videos or listening to Picture of Jack Welch president of GE who was
podcasts you may come across Warren BAIfat 10101 1 eA couses mo o FOC
complaints abouMBAs andusiness schoolshich  rocs). we demonstrateoblems of the ROIC statis
are pretty general anddo not hit at specifitcssues and problems in not evaluating cash flow over the
such as the techniques to gaugsk and return lifetime of projects.

Similarly, yu may listen tadiscussions about problems with Boeitgrivingfrom too many
a . ! Whaseideasoriginatefrom Jack Welckknown asNeutron Jackor the way he
demanded people to be fired | use he example of GE and Jack Wedlzhlemonstrate howl
hope to becommenting on specifithinking aboutfinancial issueare addressedather than
simple complaints

When | wastudying businesa long time agpJackVelcltQad ARSI & ¢,&MNB 6 2 NB K
GE was the most valuabdempany intheworldt y G KS LJ ad RSOl RSa D9Qa
dramaticallyand2 St OK Q& lessRsBd a& a rhoNdh MBA programdn thinking about
what went wrong | remember a casstudywherewe had a long discussion about strategy and
ultimately the case boiled down t® managerat GEwho increased pricao that he could
achieve thereturn on invested capitad & w htargetthatwas used to measure shetgrm
performance The emphasis on current year ROidited investments that had a long
developmentlead time(perhaps with zero income fanany years You can contrast the GE

4The idea of Welchhave been suggested #se underlying problenior Boeingwhen making decisions about
Ay@SailiAay3a ySg LIIySa GKIG KFE@S || @SNE f2y3 RS@GSt2LIVSy
demise of General Electrédso led to theall in the reputation of Boeing.



model with theinvestment made by NVDIA (discussed in the next chaptegye the company
developed its chip and software along with buying multiple companies in 200&ler tobe a
leader in Al that did ngbayoff for many yearsThe focus on ROHKIso dissuadethvestment
strategies that had relatively low lortgrm returnsbut alsohad mitigated risksUse ofreturn
on invested capital rather than equity returatsoneglected key information coming from
funding sourcegi.e. lenders}hat contain a lot of information about risk.

Finance is Where Medicine was Before Louis Pasture and where
Electricity was before Michael Faraday

| am convinced thgprofessors ofinancein prominentuniversities, investment bankers,
consultants and otherblindly followapproacheto measuring return and risthat are
mysteriousand can best béestdescribed as magic potioihis magic
potion includes using th€ APMo measure cost of capitacompounding
risk premiaapplyingsimplistic terminal value formulageveloping
financial statement analysis that does not produgseful return
information,implementingmeaningless country risk premiunmaking
vague statements about growth stocks and value stoagmgP/E and ,
EV/EBITDA valuation multiples that compare seemingly similar companZ %
with but have different trends imeturns, valuingstart-up ventures antbr &=
development expenditurewith some kind otarget return rather than L
probabilityand makinga host ofother calculations thahave not beerdemonstrated to
improve investment analysi$hese ideas in finance are not the only subject tedounded on
mysterious forces anthagicians

| have come to believe thale subject ofinance is something likine understanding of
electricityearly in the 19 century before the discoveries of
Michael Faradagr maybe finance is likhe understanding of
medicine before Louis PasturEaradaynventedelectromagnetic
devicesthe electric dynam@ndwrote principles underlying
electromagnetic induction, diamagnetism, and electrolyidis.
usdal the principles to construct the electric dynan(tbe ancestor
of modern power generatojsand the electric motorlt was
largely due to his efforts that electricity became practical for use
in technologyrather thansome kindmysterious forcehat was
interesting but could not be useth the case of medicine, before
the work of Louis Pasture, many foundations of medicine were
not understood well, and a lot of treatment was analogous to
Michael Faraday who took the magic potion. Pasture, who was not a physicdnamatically
mystery out of electricity tmake 2~ Changed the world byemovingmany aspects of medicine that
useful electric motor. were previouslytreated with what today could be considered
magic potionsthe mystery through his work tanderstand the




causes and preventions of diseassterilisation, germ theory andaccinegprovided much
more solid foundations for much of medicine.

In the remainderof this bookl demonstrate with
careful financial modelling and data analytsiat much of
finance theory is tantamount tdifferent kind ofmagic
potion. Isuggesthat finance conceptsaughtin business
schoolswithout rigorous analytical thinking about cost of
capital,appropriate return measurementareful cash flow
forecasts evaluation of affordable pricdsave led to social
problems aggravated difficulties faced by companies
attempting toconstructnew investments in developing
countriesandaffected the overall quality of lifédr
examplewith focus on traffiand strip malls rather than railwayg)he financial principles
taught in MBA programs and supported dgademicsarguablyaggravateenvironmental
problems because of inflated cost of capital assigned to capital intensive renewable energy and
other investments necessary for any chance of either combating or adapting to climate change
| do not assert my ideas in this book can fix any problem and | do not claim that my suggestions
can change anything).certainly do nosuggest my ideas arevolutionary.My goal is to point
out fundamental problems in finance and giveu some alternative ideas to think about.

Initial Source ofFinanceProblems¢ How Finance is Taught in Business
School

| am now brave enough to assert my beliefs that the very foundations of firenece
oftenflawedo L R2y Qi 62N] F2NJ I o0A3 oly]l lFyeY2NE | yR
about what | say One of he starting poins that gives rise t@roblems with finance is ideas
that have been taught to private equity professionals, investment bankers, commercial
bankers, consultants, financial analysts and others as a part of financial education, in particular
MBA programsl am certainly one of those peopleho have been taught the financial ideas
came out withknowledge of some fancy ideas; but pbilosophy no discussion of the social
implicationsof investment decisionso use ohuancedfinancial models to questiothe IRR
statistig valuation multiples, return as a performance measardormulas to quantifyterminal
value As youwgo intothe real world afteryour finandal studies youmay notuse the CAPMs
much as it was discussatlbusiness school anaguwill not apply fancy statistical analysis that
proves markets are efficient. But yooay wellapplyother ideas fran the MBA progranthat
are supposedlgacrosancandwere rever reallyquestioned you willevaluateL w wn®@agking
investments youwill createDCF modealusing WACG/ou may welluse EV/EBITDA multiples
valuation you will sometimesdjustthe cost of capitalith un-geared and regeared betayou
will gaugethe performance of a company or a division of a company with ROIC or ROE

| am virtually surehat understandingsomeverybasic ideas that finands about the
cost and benefit analysis of alternative investment decisions (through making a forecast and



assessing risk of that forecast relative to the investmang) notthe starting point offinance
education | have a tough time imaginirmqeople graduating from business school
acknowledgingsocial and political issues associated vhittph cost of capital estimatedNor do |
think that financealumnaewould admit that what they aréloing in valuation is estimating how
longmonopoly profitscan lastfrom earning higher returns than cost of capiéad how long
can those monopoly profits laftom management skills¥ou will probably nothink of any
corporationasa portfolio of projects that wileventuallycease to existhat havedifferent risk
profiles over time Some of your MBAauirsesmayaddressaccountingand interpretation of
financial statementsbutthey willnot deal withthe fact that return on investment which is the
basis for valuation and performance measuremertdigsorted. | cannot imagineserious
guestioningthe implications and analysis ofean reversion of beta, estimation obuntry risk
premiums, questions of whethethe equity market risk premium can be greater than the
growth rate in the economyderivation of risk from debt sizingjases in the IRBnd other
related issuesThese subjects will be addressed in later chapters by doing the hard work of
gathering data and@onstructingstructured financial models to prouge distortion created by
popular financial techniques.

When reading the previoysaragraphyou maythink | have some kind qdolitical
agendain this book It is true that ®me issuesuch as the fact that if companiearn returns
higher than cost of capitdhere will be greatedispersion in incomedohave political
implications But myreal goal isnore modest. | want yoto think differently about issues such
aswhat thelRRreally measures; how accountifgr depreciation distortgeturn on investment
(negating financial statement analysigge of project financas a way twvalueinvestments
rather thanas a different kind of debinterpretation of multiplesand understanding the key
difference between interpretation dP/E and the price to book ratialternative ways to
estimatecost of capitglevaluation of country risk premiumssing the implied probability of
default; consideringerminal value formulagrom philosophical ideas about how lotiye
ability to earn monopoly profits can lagtistortion in betacalculationdy computing the
statistics yourselfbias in unleveraging and réeveraging betasvhenlenders are implicitly
measuring riskand understanding the importance of mean reversion in risk assess@ént.
course, there are brilliant people in finance and the way that finance is taught is not all the
samewith these problemsMy objective irthis and the many remaining chapterstbfs text is
to give you an alternative way to think about finance and demonstrate that you should
guestion both academic and practical financial analysis.

Business Schod@ase Studies that Worshifdiggressive Expectations of
Return on Capital

In teaching courses to professionals around the world over the past three and a half
decades, | havgone to a website and paid for case studies used in MBA prog@inaying
real cases cacertainlybe an effective way to think about issues in making effective
investments.Sometimes you can finkaching noteon the webthat explainwhat students are
supposed to learn from the coursda.complaining about how finance is taught and applied,



reviewinga few selectedase studies published YBS andther MBA programdllustrates
specific problemsvith finance educationThe case studiesften seemto be written by
graduates who ar@roud of thecompaniesvhere they have landed a jobimagine students
discussinghe cases in large auditoriums and attempting to makeminglyinsightfuland
complimentarycomments aboufinancial strategy ofhe companyin question after all their
objective is to find a job at one of these companigst many of the cases that wetteuted to
be effective ran into failure that | ona@venconsidered writing this entire book arournidem (I
chose not to)It has been interesting to discuss some of the cases with peopleneh®
actually involved in the cases to get a very different perspective from the glgweirspective
suggested in the casds discussing these cases | note the very kdiggired return. | do not
mean to suggest that the idea of earning a return above the cost of capital iBbatdo
guestion the notion that very high return can be earned on over a long period of tintieout
doing something very speci#.fewexamplef cases that | havpurchased andeviewed
include:

T 1 O 4S8 & (nESirAfriGaabiut Shargaivith an electricity planin Lagos
Nigeria.The case was introducday discussing social responsibilityy R th& I G &
company has acted on its belief that AEES a responsibility to be involved in projects
that provide social benefits, such as lower cots to customenggladegree of safety and
reliability increased employment and a cleaner environnd®@éthentravelling to Lagos
| was given the contrador the AES investmengivesa very different story. fie high
pricein the contractimplied a payback period of25 years (depending on the
assumption about the true cost of the plgrfor a plant that had a lifetime of about 20
years® Other provisions of the contract dramatlcaﬂyvoured AEﬁnd people‘amlllar
with the case the contract as an , v z
example of what not to do b=

T AMHBOI 4 S & (i dzRedrozyatd Y i
that was followed up by and article '
Gt S NPACakze Studyahe
Effective Use dProject Financ® the
teaching note for the case suggested
that students evaluate théender
project finance termsnd discover how
wonderful the financial structure was
Butin the case writeup and the e
teaching notethere was no discussion =
of whether theinvestment resulted in a reasonable balancing of interests between the
country andprivate investor ConocoPhillipsAfter using the casemet people from
Venezuela who were familiar with the actyabject They describedhe financing and
contract structure asnalogous taChristopher Columbusading with indigenous
people who gave utheir gold forvirtually nothing Using numbers from the case
LINE A RSRI ( KEfectivieUse &t Brojgc@iMdzRiey @S¢ retiN®fdr dzO S R

5 AES In Nigerjdawal Dosunmu, John McMilla2002 | Case No. IB29



ConocoPhillipsf 25% over thirty yearswith conservativenil priceassumptionghat did
not exceed 19 USD per barielnominal terms® Worse,the case applied a 7% equity
market risk premiunand other arbitraryfactorsin developing an equity cost aapital
of 20% In the end the case was not an effective use of project financthas
government nationalised the projecthe nuanced question of whether you can earn
high returns from taking resources out of the country was not addressed.

1 A case orFirst SolaCorporation written bya professor aStanfordBusiness School
that was saccomplementary of management of the compaimat it includedCVsof the
principals The case made an argument for usthon solarfilm panelsrather than the
silicon panels thaturned out to becompletelywrongas silicon panels made in China
have dominated the markefo limitthe dramaticC A NR & { 2he toMfiady béganz O |
to put together solar panels as a constructimontractor,and it moved production to
Malaysia The company did stay in busin@sgart through high U.Sariffs on solar
panelswhich canmaybe called a succesRather than touting management, thigest
lesson in the case ikustration offinancial markets giving credit to a compansyearning
a high return without any sustainable competitive advantage pushing the stock
price to levels thamade no sensé

1 A case namedlorfolk Southern an€anadian Pacific about a merger wheeat of the
assignment was to makediscounted cash flow valuaticamd part wado evaluate
synergies from cost savingehe case touted the management of the acquiring company
as being able to increase efficiency in an aggressive mativen by ahedgefund
billionaireand activist investonamed2 A € f A I Y & .Thefcésé does@dt Y | y
guestion whetheithe merger motivation was to increase pricésyvaluing the target,
Norfolk and Southernthe case did not considatetails ofhow capital expenditures in
the longterm vary with expected growth; hoatable working capital can be assessed;
what are reasonable projectiong the rate of return The merger failed

1 A case study named Burton Sensabsut a hypothetical company with supposed
financial difficulties The case included comparative company data that include statistics
such aperating margin and profit margin but nothing about the return on investment
or return on equity that ultimately drive value. The case also stateddhlé equityrisk
premium was 5.8%oas if thekey statistic is a published number that can be verified.
The case alsmcluded a badly written financial model that did not recognize the
increase in equity capital from not paying dividends and didadlolress the IRR on a
new invesment.?

Although the above case studies highlight issues in finance theory and practice, my
favouriteexample is the first of three cases on the Dabhol plant in India, which involved major

A CaseStul ¥ G KS 9FFSOGA DS, Berjahin EsBankPABGIGlourngl biyApplied S ¢
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8 éNorfolk and Southerf Blarvard Business SchoWilliam E. Fruhan and Wei Wangse 9216-057
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energy and construction firm3he companiethat invested in the projecivere Bechtel,

General Electric and Enrpowhich at the time were three of the most prominecdmpanies in

the U.SThe second paragraph in the case, thwte from Rebecca Martopied below tells you

more about business education than a lot of the technical discussion in this'bBabecca

(you can look up where she received her MBA on LinRgatlbudly asserts that Enron will

GALINBFR GKS LINAGFOGATIGAR2Y 3F2alISté¢> KI @S avyiaa
O2dzy GNASa GKFG GRSALISNIGSte ySSR (KAa (AYR 27

As they inched along the traffic jam of Bombay taxi cabs on Marine Drive, Rebecca Mark and Joe
Sutton reflected upon the intense negotiation efforts of the past year and what had been
accomplished. Their company, Enron Development Corporation, EDC, #lemeent arm of

the Enron Corporation, had been attempting entry into the potentially huge Indian market. EDC
was headed bRRebecca Mark, its youthful, energetic president and CBBe summed up her
philosophy and mission:

We are a very eclectic bunch with somereititary people and some eantrepreneurs. We are

brought together with a certain amount ofissionary zealhich | think you have to have in this

business. It demands so much of you all the time that you really have to believe in what you are

doing. I think for us thamissionary zeahas three partg first, that these projects argood for

the country. They get the economy moving by bringing in power and they bring in investment.

Second, these plants are enviroantally safe and without equal when you consider other

options of coal or nuclear power. Thirde are bringing a market mentality and spreading the

privatization gospel in countries that desperately need this kind of thinkinge are in the

odzaiySaa 2F R2Ay3a RSIFfaod ¢KAa RSFE YSydlrtade A
finding deals but of finding the kind of deals we like to do. We like to be pioneers.

This quotds not just a laughing ntiger. Itraisesissuesabout the attitude ofcompany
executives andf students can read the quote witho@2 YYSyYy G Ay 3 2y GKS 02 YL
arrogance, something is wrong.

The good news abothe Dabholkase study is that you casasilycompute twokey statistics
from information in the case. An exhilid
the caseprovides theprice of power and the
operation and maintenance expense that
was used in th@rice contractnegotiated
with the Stateowned company that was to
buy the power With the revenues defined b
the price and theoperation and maintenance
expense along with the capital expenditure
for the project provided in the caden the
first paragraph)you can compute the pre
tax IRR on the projeend the price of
power. Assuming éhree-yearconstruction Picture of Rebbeca Mark from LinkedIn

0 Enron Development Corporation: The Dabhol Power Project in Maharashtra, India (A). Harvard Business School
9-596-099. Rev. July 6, 1998



period, this rate of return iabout 1®%6.Thisrate of return does not include themount margin
earned by Enron, General Electric and Bechtel on the various contvadth dramatically
increase the returnl suspect that Harvard students discussing the case were not instructed to
compute the rate of return and then assess whether it produced reasonable prices to
consumers in India. They probably did not discuss the price of pcoveractrelative to exiting
power and what would happeto electricitythat is stolenand thefinancial condition of the
company buying powsf the price increased dramaticallyhavemet some former Enron
employees who were familiar with the case over the years and their stabieat how the
contract was secured wer lot spicierthan being a missionary for the privatization gospel.
Despite a highly structured contract structure, the project ceased operations because of
unaffordability. It was ultimately rescued when the former president of Bechtel, Dick Cheney,
became Vice President of the U.S.

Academis Admit thatthe Issue ofCost of CapitaHas Not Been
Resolved

There are a lot of very smart finance professarsd a natural question ishythe
fundamental problems in financa&re not routinely addressedn the literature | do not read
much finance literaturavritten by academicsvhich means that my comments heneay
neglect someyood andrelevant work orsome ofthe subjectsof this book But when ldo read
some of thepapers | get the impression thagtrofessordry to prove ideagthat aregenerally
not very relevant to anything)singelegant statistical analysis (when a couple of simple graphs
of particular cases may be more useflildgree withNicholas Talelwho, in critiquingacademic
paperswroteY d w8 KS RA & Quden and Begvdly nlatNdiatieal toldgive tfie illusion
2 T & Oh\VBifoDtanbeiktensive review dhe literature, t is fair to say thathere isnot
much inanalysisaddressingundamentalissuesof forecasting of cash floyconsidering
alternativemeasuremens of risk quantifyingterminal value assessingalculations of rate of
return.

Reviewing a whole |aif academiaesearchthat do not address the fundamental
problems with finances outside the central idea of this booBut maybe a couplef examples
canhelpto illustratethe problem After DeanPietroVeronesirom the University of Chicago
decidedagainstincluding a project finance or energy course indugiculum,l reviewed a
couple of papers for which he won awards. One paper studieetherdNJA OK SNJ K2 dza SK 2 f F
wealth display a higher CAPM bétaresumably suggesting that richer people are less risk
averse(not that beta is computed differently’¥ The paper cordtins page aftepage of formulas
like those shown below to derive a not very surprising (or interesting) concluiaskind of
writing is typical irfinance researchWhat you cannot finding mriting is discussion of things
like the philosophyf estimating terminal valuajse of debt financing criteria to estimate the
cost of capitalpvercoming distortions in measuring ratereturn; measuring value of a

11 Fooled by Randomness, page 175.
gl SGSNRPISYyS2dzda | 2dzASK2f Ra dzy RSNJ | yOSNIIFAydeés tASGHINR -
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corporation as a portfolio of investmeng different stages ofheir life from venture capital

type investments to stable bonlike cash flow evaluating how mean reversion and volatility

affect cost of capital for a projeciThese and other subjects would require creating little

financial models and making simulations do demonstrate why the ideas are flay@a can

create the theoretical correct value assuming the forecast and the risk analysis is correct. Then
you can evluate multiplesterminal value formulasaccounting statementand other real

world parameters that are painful toompute for academics.

In preparing for giving testimony on the cost of capital, | watched some interviews given
by Eugene Famécame acrosa

videothat better describes problems r o E _ P _
. . . max Eqy /] e Nﬁ—da‘ subject to  Fq [_/ MyCdt s:0% 3
with finance theoryand academics L o ]

where Mg 1s the equilibrium state price density (normalized to My = 1). The Lagrangean of

better than areview ofmanypapers.
In this video, damous finance o )
professomameRichard Roll L~ By [/ ﬁ*’} ([ sncut] - 1) )
interviewed the noble prize winner

the static optimization is

where £ 1s the Lagrange multipher determined by the static budget constraint. The maxi-

Eugene Fama as oimea series of

GARS2a ylIYSR a¢K
CAYlIFYyOSdé L AYyAd

video to gather information for my
testimony in a case involving
estimates of the cost of capital wher
testifying on the Capital Asset Pricin
Model. | watched the video a few
times. The first time | watched the
video | thought the Fama seemed
relatively pleasant, and the
recounting of his worlkseemed
impressve. After watching it again
more carefully | was less impressed.
The most shocking question and the
most telling question from Richard
Rollwasd 52 &2dz I ANK:
2F OFLWAGEE KI &

mization is taken state by state and time by time obtaining the first-order condition

eHC = EM, = Oy = e balldtea (5)
where
g¢ = —at — log (M) (6)
Aggregate now across agents and impose the market clearing condition Dy = [ Cidi to
obtain the equilibrium condition:
D, ’l o loslé o g _ FOS [{ —pe _.w-.-‘;.»,_.,,.,,] o

where the last step exploits the law of large numbers and E°% || denates the cross-sectional
average across agents .7 The quantity g, and hence the equilibrium state price density M,

1s the solution to equation (7), which I denote by g; = g (d;) . The state price density 1s then
My = e #iald (8)
Given the equlibrium g(d;), the constants £ are determined by the budget constraints

Fo [fy M.D.dr] = Fy [ e~#+526)dz ] the

budget constraint (3) can be written as follows:

(3). After substitution of M; and using

B [-h]’ bt —glén) g |

erloEld) — s \(p)  where  Ap) = - (9)

e o Ey .][f’ e~¢Hp—1)g(d- ‘:f.-]

I finally substitute this expression back in equilibrium condition (7} to obtain:
Et 5 l-“i/\': ) {_-'J.:'J:.‘--:] (10}

T assume throughout conditions are such that the law of large number can be applied. See Feldman and
Gilles (1085), Judd (1985).

YFamadoas 5db pfovite ZesDNIEYes hvediment
decision and valuation analysis depends on risk which is typically measured with cost of capital.

Without being able to measure the cost of capitiaére is very little in finance.

More Problemsin FinancialAnalysis fromMcKinseyand Other

Consultants

BYou can watch his video https://www.youtube.com/watch?v=tRSaz5TIlyno



Besidedhe teaching dbusiness education and articles written by academiostlaer
source oftthe problems with the current state of finan@®mes from consultants and thdea
of that valuecan bequantified with a formulaUnlike the academic papers, tltensultants
seem to provide practical guides fose in financial analysim later chaptersl will often refer
to abook written by McKinsey consultants naméd: | £ dzl G A2y a Sl &adzNR y 3
Value Companies| heardpeople calthis bookthe bible of financeand the book explains ideas
used byJack Welch introduced earligroblems with theMcKinseyformulas and more
importantly, themore general ideas on how to measuhe costs and benefits of an
investmentare discussed in the many subsequent chaptAtsts core, the McKinsdyook
touts the benefits of monopoly profits and suggests an economy works well when cagspan
can earn higlmates ofreturn (by charging high price}uthors of this bookise thereturn on
invested capital (ROI@} a primary metric to evaluate an investmgmait they do not question
all of the nuances and biases in the ROIC formula.

Thefact that the objective of a firm should try to earn returns above the cost of capital
and then grow is summarized byformula that | labeltie value driver formulaThis formula is
easy to provdbut is not proven in the McKinsey boak)

Value = (dgrowth/ROIC)/(WAGGrowth)

This formula is touted to have the three value drivers of valneé can be used to guide
corporate strategymanagement performance evaluatio®rminal valuation, value multiples
and other issuedJnderstanding why this formuldoes not workin different situations
(through working through financial models with different assumptjome can see &t of what
is wrong withfinancial analysis.

The danger oépplying ideas thatalue can be boiled dowto mathematical formulas
like those suggested by McKingsagher thanconsidering a corporation as a portfolio of current
and prospectivgrojectinvestmentdeads to many problems in financial analy$iss is why |
argue that project finance should be the foundatiohvaluation) Anexamplewhat McKinsey
tries to dois when addressing the question of terminal val@athors of the McKinsey book
suggest that the formula shown below this paragraph should bé.ugeminal valuglabelled
as continuing valuds supposed to be computagsingthe equation with all sorts of different
returns and growth rates along with presuming that monopoly profits from current activities
can be extended forever (the initial term, Economic Profitt WA®Ig)suggestion is thatie

problem of
what will be vV — Economic Profit,, ;
V= —
the value of a wacc
SA - i
NO —on 8 v — WACC
company when . NOPLAT, (RONICA) (RONIC 4, — WACC) 1 tge \M
all products are WACC(WACC —gn) 1+ WACC
obsolete; all
existing _ o/ 3B .
investments NOPLAT(1 +24) (RON[CB ) (RONIG — WACC)

are finished WACC(WACC — gp)(1 + WACC)N




producing income; all management is retirsgomething that cannot be boiled down to an

equation'* Insteadof trying to put valuation into a formuldwant you tostep back and

understand whythings like terminal value cannot be resolved witit thinking hard about what

g2dZZ R YI 1S | O2YLIlyeQa FoAftAGe (G2 SNy SO2y2Y

Result:Resorting to Confusing Languatge Confuse Thingd.iquidity
Springing Reserve Accounts

Many years ago, when | worked for a bank, we waelglire aproject company(called
a special purpose vehicle or SRYput some money inteomething called debt service
reserve accounso that in case something unpredictable happensh as a sudden breakdown
of equipment the SPV can make cash payments without hagetg loan or raise equity
capital. Nowadaysompanies can use something like a credit card, called a letter of credit, to
have assurances that unpredictable payments can be mageertly met someonen a
workshop who asked me about something called a liquidity springing redeseemed to be
something very sophisticated and at one time | would be intimidatethimgs like this. When
finding details othe liquidated spriging reserveit turns out is the same asaebt service
reserve account that isreated with a letter of creditThis fancy terng liquidity springing
reserve-- demonstrates whamuch offinance seems to be about these daygich is trying to
impress people with complicated termd/hen explaining finance to engineers and others who
what to understand how finance works, | tell them that the trick to being a finance expert is to:
(1) talk really fast; (2) use big words and, (3) if you sense that people are still understanding
you, male up new words.

After thinking abouthe lack of rigour in finance includirsgatistics (IRR, P/E etc.) that
mean little and are badly interpretedinancial education with case studies that prompt you to
believe you can earn high returns witncy financial structuresicademic articles thak 2 y Q {
answer real questionand are not understandabl&nd consultantformulas that cannot be
used the idea ofattempting to confuse isatural.l have no doubt that yowill find many
examples of creating confusiavhenyou are beginning to work in finandely friend Conrad (a
lawyer) gave me the following explanation description of finance expertise:

A medical doctor, an engineer, and a finance professor are at a cocktail party.

V  The medical doctor pompously asserts that the medical profession is the oldest profession.
He cites a passage from the Bible, in Genesis w@edecreates man and woman.
G{dzNBfexé KS areazr GiKAa ol a GKS FANBRI YSRA
V ¢KS Sy3aAySSNI 2dzyLla Ay yR aleax aL NBYSYo SN
chaos and confusion, God created the earth. Surely, this was the first act of engineering
FYR LINBRIFGSE GKS FANRG YSRAOIT | Ol dé

¥ McKinsey Book Version 6, page 278.
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Chapter3 - Philosophical Issue<ost of
DelayingGratification, Assessin@nd
Compoundingrisk

Why is the Study of Finance and Valuation Important in the World and
What is the Definition of an Investment

After introducing general problems with finance, this chaptesvesto underlying
issues involvingneasuring returron investment andhe associated riskS he idea is tprompt
you tothink about questios of how to evaluaténvestmentdecisionsthe time value of money
andrequired returns for taking riskUsingfundamentaldefinitionsof finance investments and
return along with a vergimple economyou canthink aboutwhat ultimately drivesrisk-free
interest ratesmethods for makindorecasts and measurement of thisk premiumfor an
investment By structuringa crazy examplef an islandvithout money, stock markets,reserve
banks,balance of paymenter statistical analysisy hope is that you wiponderquestions like
whethera real risk free rate much above zero makes sewbether compensation for taking
risk should increase a lot over tiraed the magnitude oé risk premium that should be added
becausebenefits from an investment are uncertain. In the next chaptermove toevaluating
these guestions with data from the stock market aambnomic statistics.

If you have taken a course in corporate finance, investments, banfnaggcial
management, options or something else, it is likely that wadlinot begin with the question of
what is at the heart of any question in finance or what defittesssubject offinance.If youask
a high paidnvestmentbankerwhat the
definition of finance isyou will probably
hearsome fasttalkingtechnicaljargon
like that discussed at the end of the last
chapter. When | aslkhe question to
young students, and | ggagueanswes
that financeis about making lot of
money.l watched avideo by a Yale
professomamedJohn Geanakoplds
givehis first lecture in financé
undergraduate studentsHespent the
sessioressentially braggg about how —
hishedgefunds earned a lot of monegnd did not discusanyfoundational issues of

5 part of American Finance Associatidideo is ahttps://youtu.be/vTs21Q80efQ



forecasting and cash flaBeforedelving into details ofhe many different subjects in this
book, taking a step backwards and thinking abebttis really at the heart dinancewill be
helpful inthinking more deeply abouwhy finance techniques make sense

To answer the question about what financelibegan by wondering how other people
define itand how the subject of finance compares to other subjeladed a little search othe
internet to see whatthers suggesbeingthe definition of finance | also compared the
definition of finance to the definition acsomeother more traditionalsubjects Definitions of
physics, chemistry, and economics you find pretty clear definitjewen for economics)

Physicstthe branch of science concerned with the nature and properties of matter and energy.
The subject matter of physics includes mechanics, heat, light and other radiation, sound,
electricity, magnetism, and the structure of ators.

Chemistry:éthe branch of science that studies the composition, structure, properties, and
behaviourof matter. It explores how substances (elements and compounds) are formed,
interact, and undergo transformations during chemical reactions, including the energy changes
involvede

EconomicsoEconomics is the social science that studies how individuals, businesses,
governments, and societies allocate scarce resources. It focuses on the production, distribution,
and consumption of goods and services, asaty how choices are made under conditions of
scarcity. The field is divided into microeconomics (individual/firm behayand

macroeconomics (economyide trends)e

Moving tothe definition offinance the first definition offinancethat comes up from a
googlesearchsuggests that finance is both and art and a science:

Finance &Finance is the art and science of managing money, encompassing the processes of
raising, investing, borrowing, budgeting, and forecasting funds for individuals, businesses, and
governments. It involves allocating financial resources to achieve specif&cwioide managing

risk and studying financial assets, liabilities, and, importantly, the time value of nédhey.

The auggestion that finance is either an art stienceshould make you either laughry
or vomit. Butif you think about 8 of the activities mentionedh the art and science definition
of financeabovec raising moneyinvesting,borrowing,budgeting-- they involve making some
kind of cost and benefit analysiShecost and benefit analysia turn requires some kind of
forecasting whilealsoaccounting for riskhat the forecasts can be wrorand the time value of
money.When cost of capital is computed from CARMhena project financed investment is
assessed with IRRaidKk S RS0 G & S NI ADSCR WieaSthck #ice ishdsésded 6 a
with a P/E ratipwhenthe value of debt is assessed with a credit spreadjastiabout any

16 This is an Al summary of finance that comes from the Corporate Finance Institute.
https://corporatefinanceinstitute.com/resources/wealtianagement/whatis-financedefinition



other issue related to moneyfinance boils down tassessing the value of an investment

relative to its cost. The problem with any of thest and benefit analysis is thidite benefit is
uncertain and must be evaluatedth some kind of risk assessmeRbr purposes athinking

about the subjects in this bookipince involve evaluating riskmaking forecasts andsaessing

the results ofinvestment decisioiorecasting The subjects in financkoil down toassessing

the cost and benefits ahaking an investment and assessing the performandbef

investment, where an investment involves some kind of initial cost with uncertain future
benefits.If the benefits exceed the cost, value is created. If the benefits are less than the costs,
value is destroyed.

An alternativedefinition of financethat | usecan be boiled down to measurement of
the rate of returnas a metric to measurene cost and benefibf making an investmenRate of
return can bemeasured in different waydepending on whether you are making an
investment assessing the performance ah existing investmeniconsidering effects ain
investment on societgr comparing different investment#t this point do noworry aboutthe
return is measured WitlhNB (G dzNY 2y Ay @S ANKSIRIzNDS  LEwfih 1956 (ddAa (ady 1SN by
NI GS 27F NS ILINYO S aiil2w wiseagd NPV Ndstiadd benéfitratia. Eachof the
return measures include some kind jpériodic or accumulatechcome or cash inflow relative to
the outflow for an investment. In the case of |[RiRe measure of the rate of return includes an
estimate of futurecash flow over a future period compared to cash flow made for investing in
the project For valuing an investmeimind assessing the performance of an investmémg
return is gauged against some kind of benchmark return.



What is an InvestmentChristopher ColumbusNVIDIAand Going to
the Dentist

| doubt that many finance classes start with the question of asse&3ingtopher
/| 2f dzYodza Q ST T2 Niheidvestmanbithisfiigbatteptgdltri © Asias one of
the most important investment decisions in histoBut thinking about the risks associated with
[ 2t dzYirivetEnéntrisks- the forecast of the distance Asiabeing wrong shipwrecks
mutiny of staff, never finding anythingot being able to return if he did find somethirichese
risks were accepted by financing structure thabas analogies tanodernproject finance.
Columbushad incentives t@seek goldand splce$o pay backhe prlvatelnvestors(hls
percentageof profit was 10% o ]
analogous tdonuses paid to . - | gn
managers in private equity I o 3 T [ pam
Fnancing of the investment RN %l ‘
wasa public/private | (. c L /j
partnership withprivate /; b bt LTI [T
entities from a consortium of .~ ) j
Genoese and Florentine T P 1 /
bankers in Seviljeand public
parties(Queen Isabela and Kifgrdinandof Spain.!” As inmodern transactions theravere
incentivesprovided to sailorg the Spanish Crown promised a lifetime pension to the first
person to spot langwhich Columbusinfairly attributed to himselj.

The financing structure was developed aftaroad show that failegvith other
investors Columbushadearlierapproached King John Il of Portudalt the investment
proposalwas rejectedn partbecausea committee (you can call thisn investment committee)
02y Of dzZRSR G KI G [ dfthzdianutaér@fihe Edrtiivebedricdrréicteadifigito a
forecast of the voyage length that was absurdly optimidine estimated distanc&éom
Portugal to Asia wathe primaryforecast modebssociated with the investmeikty’ / 2 f dzY 0 dza Q
voyage Using the welknown idea at the time that the earth was roun@dplumbus projected a
distance ofabout 5,000 ko get fromPalos in southwest Spain to India via the Atlantic Ocean
Hisforecastwas way off as the true distance to India frétalos isctuallyabout 20,000 km
which would have rendered the voyage impossible without a land mass betweem the
perspective ofColumbus and higrivate investors, the risks of the forecast being wrong and the
cost of the investment probablar outweighedpotential benefits.

Ultimately, he return on investmento Columbusand the private investora/as tiny
compared to the external costs and benefits of the voydge Queen Isabela and King
Ferdinand, the risk and return profile was differeéhain for Columbus and the private
investors From the perspective dhe king and the queenht possibility offinding a new route
to Asiatthat would allowtrading to secure spices and other gopdstweighed the probability

71 yRNBg al OK /2y (iNROdzi2NE G/ KNRAG2LIKSNI / 2f dzyodzaY CAGS |
10, 2011, 2:10 p.m. ET. Christian Science Manitor



of finding nothingevenif there was a bigrobability of failure. This makes you thikabout the
effectson society ofaninvestmentand how investmenpolicywith societal impactgan be
much more than the effecten the investors themselve$he total investmenin the voyage is
estimated to byroughly $1 million to $3 million iourrent USDwhichis miniscule compared to
the realimpacts of thevoyage'®

In project financgthe subject ofPart 1V) analystgry to measurethe effectson the
overall societyof an investments well as theate ofreturn to private investorsThe return to
private investorssY S A dzZNBER ¢ A G K G KS Ay i SNybadguély measires 2 F NB
the growth rate in cash flow (this is discussed in detail in lelb@pters).An alternative IRR
measuredrom cash flow to investorsan becomputedthat incorporates thesocietal costs and
benefitsas well as the private cash flowhis is cost and benefit statisticcelled the economic
IRR, 2dz O2dzf R GKAY]( Fo2dzi O2 YLz Yy, Butlihki8t SO2y 2 YA
would be almost impossibl® get your head arounthe societal costs and benefighd even
makea vague estimateBenefitscouldinclude startingthe "Age of Discoverygroviding
massivewealth and new commaoditie®r Europe introducing crops like the potato and maize
to the old world; allowing $ainto becomea global superpowe On the other handthe
societalcosts weredevastating; genocide ofndigenouspeopleskillingmanymillions
initiation of the transatlantic slave tradehe brutality and extreme violencef the
conquistadorsthe ecologicaimpactof invasive species and livestock that permanently altered
the American ecosystem.

Maybewe shouldthink about an investmenthat is a bit more moderthan the Santa
Maria, the Pinta, and the Nif{the Santa Marialid notmake it back)Before moving to
discussion of fundamentébrecastmethods and
evaluation ofthe costs and benefits afivestment
decisions] consider another investment the
series ofdevelopmentinvestmens made by
NMDIAIn powerful computer chipand software |
that eventual allowed the development of artificial
intelligence!® The reason ¢hoose the NVIDA story
asa secondnvestmentcase is the waythe :
companycontinuedpushing ahead with amleato massively increase computation spetbet
took amore than a decad& producelargebenefits.

CURTIS R. PRIEM

NVIDIAwas formed from the three peoplehown in the adjacempicturein 1993 (before
iPhones (2007) WIFIwas used extensively (20Q@he cloud(2006) and YouTubé2005).
Jensen Huang who was bornTiaiwanleft his job atSun Microsystemwith his two partnerdo
developa company that would makeomputer chips. The company began to foarschips
that increased the speed of calculatiofts earlycomputer gaming.While NVIDIA famously

1B &1 NR WhKGhal®RP6ssibldBe in Favor of Columbus ©&y? is IndiJ Public Med@ctober 12, 2015
¥ Nvidia's Explosive Rise from Zero to Trillions (Documentary)
https://lwww.youtube.com/watch?v=1QC9X_QW52k&t=1192s



almost failedafter manufacturing a flawed aghic the company ha®0 daysof remaining cashk
it becamesuccessful ichips forthe computer gaming spher@ndbecame publién 1999 In
2006NVDA began to develogomething calle€Compute Unified Device Architecture

0 a/ | BThiscombination ofhardware and softwarémproved thecalculationspeedof
computer chipsy 50 timesandarguablyeventuallyenabled the development of At.If we
measurewhenb + L5 L ! Q& Ay @ $eyanYedlypayind offaswhpnssPT began at the
end of 2022, the investmenbok sixteen years to develop.dzNA y 3 GKS GAYS b+L5L
investmentsto increase calculation processing spdextjan developmenin 2006 the company
did not perform very welfrom a financial perspective h€ accountingrate of return was not
very goodg the ROIQ &ere either negativeor around 10%uring the eight years frora009 to
2016 (see the accompanying chattgat are part of a program that is free to use and that |
developed for this book?. It is difficult to imagine many largerporations worried about
earnings guidance angresenting return statistics to investoesceptinghis kind ofvery long
gestation for an investmentt is more likely thatompanies would want to focus on their core
business an@sk managers tbcusproductsthat could increaseurrentEPS and ROpér the
ideas of Jack Welch

Adjusted Closing IRR 2.55% S&P IRR 6.05% Return on Invested Capital
Beta 2.11 Volatiltiy 57.44% S&P Volatiltiy 14.68%

NVDA
NVIDIA

Date of First Stock Price TJan99
Date of Last Stock Price 1-Mar-26

2
20.9%

30.7%
0% 3.1%
15.3%14.8% 12.8%
10.0% 820 109%
" 5.0% 6.1% 5-9% 5.8% I 65% I
5.0%
: i il il
F L L L ELEL L Lumd &8
R N N A L P B K AR

-10.0%

previousClose 17124
beta 238

epsForward 1142
epsCurrentYear 8.29

trailingPE 3425
forwardPE 1510

date of first financial 31Jan99
Sales and Expenses i i
date of last financial H-Jan-26 p Capital Expenditures and Acquisitions

enterpriseValue 4109.988,003.840 u Sales m Cash Expenses
marketCap

returnOnEquity 101.49%

returnOnEquity 101

bookValue 6.47

lastDividendValue 0.01 s

payoutRatio 0.82%

reinvestment 11.03
futureBookValue 17,50 T ||

averageBookValue 1198 G 3000 1m0 edd Liaedd fianbi 1Sl Liaedd 1iaed? Lliedd Laeds Liasid il Lhedl Laeil Taeid Lheis ik
forward ROE 92.76%

1

Onceil KS @I fdzS 2F bxL5L! Qa @ekikhdadad valdedooklok vy I £ £ &
as shown in @econdexcerptbelow (agairfrom the progranthat retrieves financial datqaThe
two excerptsdemonstrate that shorterm ROE or ROIC do mmedictthe ultimate value of
investmentsand it may be better to develojleas with a long payouTheexcerpt below shows
that the ultimate compound annual return you would have earned if you inveatetie date of

201 O02NRAY 3 (2 NUIRDIA'SCUSA iDEpdraligl ovhpubing platform and programming ralhales

the useGraphic Processing Unitsd Dt to®e& usanfor generatpurpose computing. This software ecosystem
enables harnesing GPU power to build Al models.

21 According to Gemiii Al §ystems, particularly large language models like ChatGPT, require enormous computing
power. NVIDIA GPUs are designed for parallel processing, making them uniquely suited to handle these complex
computations far faster than traditional CPUs.

22You can find information on how to scrape data using Python\é®wl to make these kind of charts for any

public companyt www.edbodmer.com



the IPO in 1999, revested any dividends you received back in NVIDA stock and then sold the

stock in 2026 would have be@6% ¢ KA OK R 2 S &y Qlihope ®&cdse maks&sO i | Odzt |
you think aboutevaluating risks and returns back in 2006 when the development gbribeess

to increase calculation speed began.

Adijusted Closing IRR 25.63% S&P IRR 9.23% Price to Book Ratio
Beta 2.03 Volatiltiy 53.78% S&P Volatiltiy 14.84% 400 s

NVDA ) 353

45000 350

s 206

NVIDIA 400.00 0 . 300

350.00 .
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300.00
Date of Last Stock Price 1-Mar-26

250.00 200
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forwardPE 15.10 CE: LR ER ] v
date of first financial 31-Jan-99 Earnings Per Share and Operating Income Return on Shareholders Equity - Continuing
date of last financial 31Jan-26 EPS Annual Growth FALSE Operating Income Growth FALSE

EPS Volatility #N/A Operating Income Volatility #N/A
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marketCap
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lastDividendValue 0.01 e -0.00.00.00.00.00.00.08.02.46.00)00,00.02.09.08.06.06.08.12. 10 1ﬂ 1% 39 5F/ B I
payoutRatio 0.82% 1Tl
reinvestment 11.03

futureBookValue 17.50
averageBookValue 11.98
forward ROE 92.76%

ed) - Applied

Perhaps the mostinterestingy | £ 238 0SG¢SSy [/ 2f dzvodzaQ @2el
of CUDA by NVIDIA the subject of external costs and benefit¢ated to the investment
Personally| have no ideavhether Al isan overly hyped marketinghenomena or whether it
will dramatically help the webeing of humansSome assetthattechA y Rdza § N2 f S| RS N&
askingenoughaboutthe ultimate effects ofAl. Suggestions have been mattat (1) Alitself
posesrisk tothe future of humanityif it gets out of contraland(2)the Alcan bedangerous
when manipulated by people with bad intert.lt is very far outside the scope of this book to
suggest some kind @&l regulation; but considering externaffects of investment that are not
directly measured bfinanciallRRcan be an important issue in assessing the cost and benefits
of an investment.

You can think about the costs and benefits of many other investment decisions which
FNE y2aG Fa RNI Yl GAO2Nab U 22U H2YD adza Qy THSENBNGS yo2 eA- 3 S/
include going to the dentist, taking a jog in the morning, buying a stock, gambling or taking time
to read this book. Other investment decisions include the incursions by Hitler and Napoleon
into Russia, the Manhattan project the decision byJ.S. cities to remove street cars at the
behest of GM and Ford. Each of these decisionswegch cost (whether measured directly in
monetary terms or in time or in territory) and each decision has an uncertain benefit in the

BGWYD2RTFFIGKSNI 2F 'LQ &aléa GSOK O2YLI yAaASa I NBytain O2y OSNY ¢
profits instead Sasha Rogelber§ortune Magazindylarch 21, 2026



future. For any of these decisions you can compupeizate or societatate of return that is
measured by the benefits relative to the cost.

The fundamental definition of any investmeaécision which is at the heart of finance
involves deciding whether tspend something nowhen you danot know exactly what you
will receive in the futureYou can think of a company as making a continual series of small and
large investment decisions ranging from purchasing inventory to building a factory. Each
investment decision whether for advertising, investing in new employees or making a major
acquistion is supported by some sort of implicit or explicitecast of the futureand affects the
value of the companyTurning to investment decisions made in your personallldace
thought that the stress, costs and difficulties of having a child wasr@ble investment. That
changed when | had grandchildren and | realized that sometimes you have to wait a long time
for an investment to pay off.ateron in this chapter and more in subsequent chapters |
demonstrate how longerm investments are penalised using many of the conventional
financial analysis technique#n the meantimewe can turn to more specific issues in
measuring returns and different ways to think aboutanmorating risks of investments in the
analysis.

Robinson Crusoe and FinangéVleasuring Costs and Benefits of an
Investment Decision in a Simple Economy

To think aboufinance issues and in particular the acceptatgieirns to compensate for
risks I havemadesome ridiculous simplificatia In the paragraphs belowcbntemplate
financial analysisf an investment
decision in avery simple economwith
no money no financial marketand no
corporations The idea is to think about
how you would evaluate risknd the
time valuewhenassessinduture
benefitsof an investmentto think
» about whether risk premiums should be
. compoundedover timg andto think
| about the level of risk premium given a

probability distributionof outcomes
Thesegfundamentalquestions underlienajor questions in finance includimgeasuring the cost
of capitalandevaluating riskef investment decisios




Preend that you arestranded on an island like Robinson Crusoe.uBlike Robinson,
assume that you are with your famityx an island near Malaysia our family likeso spend
time together ando relax while looking at the nice scenary the islandi.e.,you wantleisure
time). But every day you have to look for food and to find wood to make aTfoeget more
leisure timein the futureandspend more timeelaxngwith your family you can make various
different investments. These investmerdan be measured in forgone leisure time in the near
future in order to get more leisure time inthe ________
future. Maybeyou couldconstructa bath e
from abarrelyou found on the beachr a s o
make alittle farm that can make strawberries ==
and other fruits and vegetables oo

| have wasted too much timenagining |
the potential details ohow investmentscould = =
work and even thought about how you could
make a contraption to hold warm waterso ~
€2dz g2dzf Ry Qu KI @S 1 2"‘=-*W oK
(using solar poweas an alternativef fossil ™ —
fuel). Instead of thinking about specific investmentset have created hypothetical
investments wherg/ou spendcurrent leisure time in the near termvhich canpotentially save
time later on.Thebenefits and costsf the investmeniare measured in the amount of time is
savedand the entire economy of the island is measured in t{there is no inflation)The
island is a bit like the country of Bhutan that | had the honour of visiting to teach a course,
where the kingneasures happiness instead of classic GDRderstand thathere was an
election to decide if peple wanted a democracy that lost by 99%h our island,liereis no
division into producers andonsumers, the inventive is simply to make more leisure time for
the family.l urge you to not start thinking about whether the econorsiucture of the island
is socialistic or capitalistic; the idea is to focusmeasuring costs and benefits of mmvestment
decision.

The Time Value of Deferred Benefits aRiskFree Rate

The first issueelated to an investmenin ourlittle example isvhat is the value of
delaying gratification which is thearting point ofmeasuring the cost of capitahd the real
risk-free rate. In modern economies, when we compare future money with current money, we
have to adjust the futurenoneyby how much purchasing power we will lose because the
future money buys less stuffrhis is inflationand to compare the future money with current
money we need to take inflation out of the calculatidtar our island economynflation
adjustments arenot necessary as everything is measured in working time and leisure time.
Assume that you make an investmentlafs hours in the next few week® hours per day
times7 days per week timeS weeks) and you expect to save the same amountiwie in the
future . Further, assume that there is no rigkallassociated with making this investment
meaning you are completely sure about the future savjagsl you are sure the investment will
take exactlyl75hours Thequestion ofwhether you need morexpecteal future leisure time



savings than the time it takes toake the investmenis the same is the question of whether
the real riskfree rate ismore than, less than or equal to zero.

| have wasted timeonsidering this investmentith a simple modeshown in the
adjacent table’* If the investment pays off in one year and the ris&e rate is zero, then the
future savings are the same as the amount of your investmene risliree rate of zero implies
that there is no cost to you of delaying gratification from having more leisure houre

future and lesstoday. R2y Qi —=—==—*=
delaying gratification has a cost as

Period 0 1

most economists would assumand Investment Period 0 TRUE  FALSE

it is not difficult for me to imagine Return Period L FALSE  TRUE
that there is no difference between

Hours for Investment 175.00 175.00

having the leisure hours today orin Hours Saved 175.00  175.00 - 175.00

H Net Hours (175.00) 175.00
one yearl dld See the effeCtS Of Net Present Value at Rf 0.00% 50.00
delayedgratification when having a Return on Hours 0.00%

discussion with my grandson and his motha&then telling my grandson th#the can wait uatil
tomorrow to get ice creamhe can have two ice creams instead of onestnengly protested
suggesting a preference for current consumption (he may also heee gauging whether the
promise of ice cream tomorrow really was risk frdd)ope | am noinsulting anybody by
suggesting the having a big preference for current consumptiessentially ahildishideaand
it is reasonabldor adults to havdittle preference. This impliesraal riskfree preference of
something close to zerdf you explain to your family that you whaveabout the same
increasedeisure time in the future than the lost leisure tinmethe near termonceyou make
your investmentand your family agreegyou could argue that thask-free rate with no
inflation is close to zero.

The closest way to evaluate the rike ratein marketswithout inflation is using
Treasury InflatiorProtected Securitie<i{IP$). For these U.S. governmebonds, he principal
adjusts based on the Consumer Pric~

5 Year TIPS Yield 1.179 -0

Index 6CP£). When inflation rises, | ‘
the principal increases; if deflation 2
occurs, the principal decreasekhe
yield on TIPSs is shown dret .

adjacentchart. TIPS yield is the

"real" yieldmeaning for examplef a

5-year TIP®asa 1.2% yield and

inflation averages 3% over that
period, the nominal return is roughly 4.2% annudlfiyhe yield is zero, then investors are
willing to accept return equal to the inflation rate and, consistent with the proposition that
future delayed consumption is equal to current consumpti@rhe yield shown in the graph

24This models documented ahttps://edbodmer.com/stepby-step-processto-complete-exams/



depends oractions of the federal reserve bank and interest rates on other bonds that do not
adjust with the inflation rate).

General Philosophical Ideas About a Risk Premium in the Simple
Economy

Perhaps the riskree rate is very lowreflectingnon-childishthinking aboutdeferring
gratification, but what if the investment has a probability of failure and is not risk Tree.
address this questigrassume that our investment has a 50% chance of failaineen this
probability of failure, the amount of hoursybu can successfuljevelop the investment
should be at leastiouble the amount of hours in thesk-free scenario if the investment is to
make senseWith the 50% probability of succesgou can compute the expected value of the
saved leisure hour8Vithout a riskfree rate, thesaved leisure hours in the success case must
be double the 175 hours spentr 850 hoursWith a positive riskree rate and preference for
current hours, savings in a successful scenario should incré@aseincreased hours to meet
the riskfree hurdle with a 1% IRR and with the NPV beigal to zero when a 1% discount
used is showin the adjacent table

The difficult question about our investment is how to measure the effect of anxiety on
our investment decision that has a 5@¥ance of failureand which means that your family
may require more saved hours than those implied by &6Qveightingfor incurring this
anxiety?® Finance implies that a risk

Timing [Driver] [Sum]

period 0 1 premium to the received benefits (more

Investment Period 0 TRUE FALSE F . . .

Return Period 1 — mse  wue ¢ required futureleisure time) should be
added to compensate for the

Hours for Investment 175.00 7500 - uncertainty. This means the benefits

Hours Saved 176.75 176.75 - 176.75 .

Net Hours (175.00) 176.75 must be more than twice as much as the

Net Present Value at Rf 1.00% $0.00 - - e

Return on Hours (IRR) 1.00% expenditure for youfamilyto be willing

to accept being nervous abogpendng

Expected Value - No Risk Premium - 50% Chance of Success

Hours for Investment 175.00 175.00 - the time to constructyour investment|

Hours Saved - Successful Case 353.50 353.50 - 353.50 . .

Hours Saved - Failure Case - - - Suggest that thedea Of trylng thUt a

Expected Hours Saved (175.00) 176.75 H H H

Nt Prosent Value ot RF o sowo number onrisk is mysterious and cannot

Return on Hours (IRR) 1.00% be boiled down to a formuleBut when
Expected Value - Risk Premium - StUdyIng queStlonS ||ke thIS |n flnance

Hours for Investment 175.00 175.00 -

Hours Saved - Good Case 378.00  378.00 - 378.00 you are taught that you can put an

Hours Saved - Bad Case - - H H H H

romctod foue Sovon arsoo 100 ODJECtive number on theisk premium.

Net Present Value at Rf 8.00%  50.00 You may learrmbout the standard

Return on Hours (IRR) 8.00% . . . .

deviation ofreturns as measuring ris&
Risk Premium in Hours/Year 6.93%

capital markets lin¢hat representsan
efficient frontier, and the notion that you can develogifferent portfolios or risky and riskee

25\When people gamble, they gain pleasure from taking risk that has a negative expected return.



investments.This all leads to quantification of the risk premium asitieased growth rate
you need to earn on investments.

The idea of the risk premium is that stock markets have more variability than investing
in a shortterm government bondand investors require compensation for being nervous about
the possibility of losing moneit is difficultto make analogy between measuring thek
premium in theactualeconomyusing these conceptnd the way risk premiuraould be
measuredon our little island.Maybe there could be some kind v$k placed on each
percentageof failure in an investment (more anxiety with a higher gantage of failure)and a
general premium could be placed osky investments with a benchmark of 50% chance of
failure. This would be something like measuring an overall risk premium for stocks compared to
riskfreebondE G KS Sljdza G & Y IEMRESG NG &dlying Hef statistey 0 d
that measuregisks ofindividual risks relative to the market

Maybe the risk premium foa project witha 50% chance of failure is 7% which is the
overallequity premium used in the Petrozuata case introduced in Chapter 2 (itasripletely
arbitrary, but so is the 7%nd other premiglopped out of somewhere by the writers of the
HBS cast ultimately arrive at a risk premium of about 11%o0 see hovarisk premium
works beginwith the riskfree casenvhere a cost of delayed gratification is assumed. Because
of the assumediskfree ratedriven by delayed gratificatioaf 1%, thefuture savings to justify
the investment must be 1% higher than the 175 hours sperf7@.75 hourf leisure timefor
aoneyearinvestmen® ¢KAa Ada akKz2gy Ay GKS ASO{MNoREk 2T
t NB Y AREAUsé of the cost of the anxietiie amount of hours generated from our
investment must be highehan the 176.5 hours the riskfree case Now you need to have
the amount of expected saved hours be 8% plus 1%@bove the invested hoursvhich is
189 hours (you can divide 189 by 175 and assure the growth rate in hours thi8%rowth
rate is thesame as théRR)They S (i  LINB & SR\ of Bd hbuiz&it disabunt rate of 8%
189/(1.08)-- is equal to the investmerdemonstrating that the IRR and the NPV measure
essentially the same thingy.ou can say that the definition of the IRR is the discount rate that
makes the NPV equal zero which is a very dangerous thing to think about as explained in
Chapter?).

We Compound Everything in Finangdoes That Mean RidRremium
Should be Compounded

If we assume that a 7% risk premiuve just discussets somehow applieds in the last
example the nextquestioniswhether this risk premium should be increased for investbtise
investmenthasa longerterm horizonthan one yearAsl camot recallthis issueof
compounding risk premiurbeing raisedn discussion of finangéwasinitially afraid to even
raise this questiomsthe idea of compounding rigkemia is ingrained in financeater in the
book | willraise a number of questions related to changing aséwhether an increasingisk
premiummakes sensd label WACC as what absolute complete crap in part becaiuise way
it assumes that risks of investment projects do not change over fialsoprotest the idea of



not gauging whethecash flows follova process where volatility increases over titadich
could justify compounding risk premiumsy, alternative whether the cash flonexhikit mean
reversion.

In financial analysis, when thisk-free rate and risk premiurare computed both of the
itemsare implicitly or explicitly assumed to compourifithe risk premium is 7% and the risk
free rate is1% to make8%,as in our oneyear casethenin the case with a longer time frame,
the 8% compounds over time, th&6 compounds and th&#% compoundsThis happens
whether the investment is evaluated witRRor NPV and is illustrated forsayear case in the
shown in the adjacent tabl@ he effect of the compounding returis dramatic and conforms
to the quote that is probably not from Einstien thethere he supposedigalled compound
interestd 1 KS Y2ald LR2gSNFdAzZ® F2NOS Ay (GKS dzy A OSNBRS¢ ¢

In our simple exampldhe total amount of hours saved to achieve the 8% return in the
one-year case wa878 hours. If the saved hours are measured dixeryears as illustrated on
the adjacent tablethe required saved hours to justify the risk premiomour investment

increases tal38 hours an Timing [Driver] _ Isum]
increase ofL6%. If you r:vr:ecs"?ment Period 0 . TRUE ° FALSE ' FALSE ’ FALSE ’ FALSE ! FALSE ’
. . Return Period 5 — FALSE ~ TRUE  TRUE  TRUE  TRUE  TRUE
increase the investment
:
perIOd to 20 years’ the Haurs for Investment 175.00 175.00 - - - -
Hours Saved 36.06  180.28 - 36.06  36.06 36.06  36.06  36.06
amount Of Saved hours MUuUSt  nNetHours (175.00) 36.06  36.06 3606  36.06  36.06
be 849 hours Thlnk about Net Present Value at Rf 1.00% $0.00
. Return on Hours (IRR) 1.00%
thls1 the p robab | | |ty Of Expected Value - No Risk Premium - 50% Chance of Success
Hours for Investment 175.00 175.00 - - - - -
sSuccess haS not Changadd Hours Saved - Successful Case 7211 360.57 - 7211 7211 7211 7211 7211
. . Hours Saved - Failure Case - - - - - - _
there IS NO Change N the ;xprepcted Hrosrs; Sa\r:dm n— w000 (175.00)  36.06 36.06 36.06 36.06 36.06
aSSumpt|On about the Return on Hours (IRR) 1.00%
technical efficacy of the T —
investment_But just because Hours Saved - Good Case §7.66  438.30 : 87.66  87.66  87.66  B87.66  87.66
the investment has a |0nger ?:puerzrzv:iuiiif:;e ) (175:00) 43?83 43:53 43?53 43:83 43:53
. Net Present Value at Rf 8.00% 50.00
||fe1 you neechave a mUCh Return on Hours (IRR) 8.00%
more efflClent investment_ Risk Premium in Hours/Year 21.56%

Later in the book, whearitiquing finance theory, | will argue thatany problems come
from the implicit assumption thahe risk required by investors compoundser timeat a high
growth rate Perhaps the primary example is in applying the CAPMedjuity market risk
premiumis assumed to compound over timBy implication thissuggests that risks also
increase at a compound rate over timaher than being defined at the time the investment is
made Similarly, when evaluating credit spreads on loamsl (especially loans to developing
countries), the margin compounds over the term that the loan is being repaid.

26 According tdBarbara Wolffformer archivist at the Albert Einstein ArchiZe¥octhe best of my knowledgeand

| have searched for a reliable source of that and similar statements a number of timesmoreethan20 years
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it the most powerful force in the universe®



The question | hope you ponder is whether this risk premium is really necessary to
compensate for risk and if the hopddr risk premium is not present, the investment will not
be made. If theeompoundedrisk premium is notally necessaryas in our island example
where we just want more leisure time and we are not worried albaeityed gratificationthen
a longlived investment isnappropriatelypenalized. The force that Einstien supposedly
discussedut probability did notmay not seem like a big de#ut later | discuss very long
lived projects such as hydro power plants in Africa.

To demonstrate evaluation of risk premiyoonsiderin a situationin whichcash flows
fully mean revertAssume that you need a
premium for taking the risk of rolling a dice, s o ..
compared to receiving a fixed payment. i .
Maybe you can receive 3.5 today, the
average of the rolls (1+2+3+4+5+6)/6 or yot
can receive the value of the roll of the dice (
or 2 or 3 or 4 o6 or 6). When you receive i Proseid
the specific value of the roll of the dice
instead ofalways receivinghe average, you may need a risk premibetause ofour anxiety
[ SGQa addzyS GKFG GKS NA&a]l LINBYAdzY NBIljdzAi NBR A
expected valuén the case where you take the risk3.5 x 1.1 = 3.85.

1,100
2,200
3,300
4,400
5,500
6,600

OV A WN R

Now change the example and assume that you can receive the same prdoeéuss
risky case and the ridkee casdn 5 years Assumehe riskfree rate is 3.5%Consider first the
risk-free alternative As the riskfree rate measures the value of purchasing power you have in
five yearsinstead of receivinthe fixed amount o8.5 youwould be just as happy taccept
(1.035)"5x 3.5 or 4161n five yearsThis can be considered receiving the amoura different
currency. You could convert the risky alternative to the different curremzdymeasure the
risky alternative as (1.035)"53x85 or4.57.But if you appliedhe risk premiunto the
investment, and you included the & the time value of moneypuwould require (1135)"5
x 3.5 =6.59 As the risk has not increased over timigette is no reason teequire much higher
amount You can now ponder whether the probabilityatountry defaulting is more like the
rolling of a die or &ime series where the volatility increases over tirffehe probability of
default of a country istable (even if it is high), do you really need to earn a much higher risk
premium on longterm debt relative to shorterm debt.



Chapter4: FinancialMarkets and Economic
Activity: Implicationsfor Finance

After introducingconceptsrate ofreturn, the time value of money, risk measurement
and the IRR Chapter 3,we turn toreview ofsomeactualdataas background foconsidering
many financassuescoveredin the rest of the textTheideaof this chapter is that the data
review will prompt you to think further about fundamental investment questions related to
reasonable expected returns, measurement of IRR, growth in future cash flow, risk premiums
for equity versus government bonds, and timnimum required return that is acceptable given
the risk of cash flowThisdata reviewinvolvesgathering and interpretinglata for economic
variablesas well astockand bondmarkets. The datain this chaptelis evaluated on a macro
levelfor the US. The next chapter addresses ottmunties andndividual companies.

When | reviewcase studiesised in universitiesreturn and cost of capital numbers
which have big effects on valuation like the equity market risk prendum9 a w plappged A a
out of somewhere often without any explanatioriTfheEMRHs the number for measuring the
relationship between the expected growth in overadjuity markets and the riskree rate is the
basis for the cost of capitaht some point | remember reading that this numbtre difference
between the expected market return and the rke rate is the most studied number in
finance and maybe all of economidse analysis in this chapter that begins with the
relationship between returns orntacks versus corporate profit and overall economic growth,
then moves to returns from different countries, then presents returns from different kind of
stocks ranging from boring utility companies to high tech companies, and finally to assessing
returns onstocks relative to something approaching a ffisde rate. A number of adjustments
and ambiguities in the data including adjustments for inflation rates and other factors are
addressed in each. There are paradoxes with the data relative to economicandiél theory
which ultimately affects crucial investments.

The ability to find data ando analysidy yourselthas changed dramatically over the
years.Decades agave had to rely on the work of otheiend a database developed by Ibbitson
and Sinfield” to studythe history offinancial market@nd evaluate reasonable suppositions
about what kind of returnsire expected by investors (a number that you cannot directly find)
You can now gdtnmense amounts aflata yourself, transpose the data into real terms
adjusted for inflation and analyse stock prices for companies listgdstrabout any exchange
around the worldIn addition tostudying the history of financial markets over the last century
to, the chapter explains howo extract and interpret the datao that you can performanalysis
yourself

2T The data through 1987 is presented in the bd®89 Roger G. Ibbotson and Rex A. Sinquefield
Dow Jonesdrwin is a trademark of Dow Jones & Company, Data from this book combined with information
from yahoo.finance allows you to develop long series for return variables.



Before proceeding thinka little caveat is necessamigeviewinghistoricdataon
markets and economiesan lead toeconomic polity arguments related to distribution of
income performance of national economic polidie fairness otapitalism the decline in
empires the efficiency of marketand other big issue¥/ou are welcome to draw conclusions
from the data, but the objectivéere is purely related tony themes in this book, namely the
study of investment valudom measurement of risk and expected cash flow.

Stock Returns and Economic Growth

Togive contexto the data in this chapter and evaluate historic returnsst of capital
and growth the following quotein a book about the equity market risk premiyprovidesa
starting point

The key insight, which draws on earlier work by a number of authors, was that
aggregate corporate profits cannot grow indefinitely much fasteor much slower

than GDP. (And as Herbert Stein was fond of reminding us, any economic trend that
cannot continueforever will not.) If profits grow faster than GDP, they eventually take
over the economy, leaving nothing for labour, government, natural resource owners,
or other claimants. If profits grow more slowly than GDP, they eventually disappear,
and businessewill have no profit motive to continue operating. Thus, in the very long
run, the ratio of profits to GDP is roughly constaft.

This quote implies thagou could make a powerful case that teensible and logical
expected growth in earningshould be around -3%which has been the economic growth over
many decadesgndmany economists have suggested this to be the basis of future expected
returns. But it is very common to use numbers that are much higher such as the data published
by a professor named Aswath Damodaran who in 2023 suggested the number is almost 6%.
Achiewng the real growth rate of about 6% presented by Mr. Damodavaald be surprising. It
would either mean that (1) real growth in GDP could be far above 2% which is not consistent
with history or expectations of any economist; and/or (2) corporate profits which already
reflect high rates of return can continue to grdaster than the overall economy; and/or (3)
multiples of earnings (the P/E ratio) will continue to expand.

28 Rethinking the Equity Risk Premium, page .



The statementcan betaken a little furtherby presuming that the value of @ompany is
directly related taits profits. Thisultimately means that the value of stoc(@ot only corporate
profits) in aggregate should grow at the overall rate of the econdm$ G Q& & | 0dKS
growth (growth without inflation)is 2% Then yowcould look at the abovguote andsurmise

that corporate profits should alsgrow at2% If

Income Distribution in Economy with EMRP .

Assumption of 8.7% corporate profits grow at 2% (where corporate
S5m0 0 profits reflect charges for depreciation on capital
B expenditures), then the stock value should also
grow by 2%This little example would suggest
that on an overall stock market it would not be
reasonable to expect more of a real returrath
the 2% we started with.

25,000,000,000,000

20,000,000,000,000  quE——

15,000,000,000,000

10,000,000,000,000

5,000,000,000,000

SEiEEBEEiAEEEEEEEEEEEE The idea of assuming that value can

Remaining Share of Real GDP after Investor Value increase continue to increase at rates that exceed
M Increase in Real Value of U.S. Stocks at 8.7% . . .
amrotal Real U.5, GOP at Assumed Growth (1.95%] economic growths demonstrated by a little
example that | constructed wherhallenginga

high-paid expert who insisted that theeal growth of stock value (the equitisk premiumn) in
real terms is 8.7%.made a simple simulation of the U.S. econaminere | began by finding
total value of equity in the econom(about 40 trillion in 20223° As the rate of return is
another definition ofthe growth rate, | made the assumption that the value of the shares grow
at arate of8.7% The change in valusthe income earned from sharesn be compared with
the overall GDPwhich is another measure of incor(the value of GDP a&bout 20 trillion)
When the valuef shares is rénvested and the rénvested money earns a retunf 8.7%, the
value grows as in the grey area of the chélvhen you subtract the amount of income earned
from applyingthe investor growth rateo the current value of stockisom the overall GDP you
get the amount that is left over for everybody else. This produces the absurd result where
there is nothing left foanybody else in 20453 his demonstratethat evaluating concepts like
the EMRP does not require some kind of highly mathematical prowess but rather a little bit of
simple logical thinking.

The idea thavalue of stocks growt the overall growth rate in the econon{gnd
therefore have the same rate of returis inconsistent with the basic idesk and return in
finance.The data analysis this sectiordemonstrateshat equity returnshave more volatility
than overall economic activitgnd thereforetheoreticallyrequire a higher returnif this added
risk requires a addedreturn, the returns on stocks (which is the increase in the value of stocks
owned by shareholders) must be higher than trewth in theoverall economyThis produces
an increase in income for people who own stooker time Furthermore, thancrease in
income to the group of people who own shai@smes at the expense of other people in the
economy as measuresich GDP aggregates total incorhsuggest that this is a fundamental
paradox that should be acknowledged as sutltannot answer this paradox, but we can look at

22The total value is reported on the websltétps:/siblisresearch.com/data/ustockmarketvalue/



some dataln general terms, the data compares the value increase from some kind of index
such as the S&P500 with economic data such as the level of U.S. GDP.

DataAnalysis of Inflation and Lonterm Stock Returns

Over the years | have looked many studies on returns on stocks versus returns on
bonds and have been reluctant to do anything like analysis of the data myself. But in the past
couple ofyears, data on stocks and economic activitgs becomenuch easier to obtain than it
used tobe 3 Yahoofinance reports daily values for the S&P 500 since 198&.Federal
wSaSNBS 902y 2 YA GllodydultadakbcasS manyidate Bes for the full length
the series has been available (for example data onthe GBP | @ Af | 6f §$TheAy OS
data | presenbn the relationship between economic growth and stock returns presents a few
data analysis issueBor each of the data issues | present different ways to look at the
fundamental question of growth in stocks versus growth in incohtre general framework of
comparing the grow in income in the economy to the growth in the value of investments poses
a number of finance and data issues.

The first point involves the simple question of inflation and evaluating the data in real
versus nominal termgAfter thefirst couple ofgraphs below, all of the data is converted into
real, inflatedadjusted terms. The graph already comes with some key lessons. Firsgrtveth
rate or the rate of returron bonds, inflation or any other series is measured by the IRR. For
longterm bonds as measured by the IRR (if you invested 1 at the start of the period). Second,
the longerterm bonds have higher rigkat you will lose money because of changes in the
inflation rate sothe longer bondslemand a higher returrSecond, ifnvestment in a stockan
adjust to inflation by changing prices, it may have less risk livagiterm bonds.Another
implication of thisgraph isthat the real riskfree rate over a longerm period as measured by
the yield on threemonth Treasury bills versus the CPalmut 1% Note that the starting point
for the 6-month Treasury bill is December 19&8d the graph is adjusted to start at that date.

30You can go to my website and use a python program together with excel andiiiBAs documented at
https://fedbodmer.com/comprehensivestockprice-analysis/

i K



IRR Vol Beta Monthly From 1-Dec-58 to 31-Mar-26

None 0.00% 0.00%  0.00
50.0000
—— IRR .00% GDP Deflator IRR 3.23%
GDP Deflator 3.23%  1.20%  0.00 CPI US IRR 3.67% 5 yrtreasury IRR 5.54%
GAtE S nEEs G 10.0000 10 year treasury IRR 5.87% 6 Month Treasury Bil IRR 4.28%
5yr treasury 5.54% 0.95% 0.00 .
10 year treasury 5.87% 0.97%  0.00 30,0000 —3-Month Treasury Bil IR 4.42%
6 Month Treasury Bil 4.28% 0.80% 0.00
3-Month Treasury Bil 4.42% 0.84%  0.00
20.0000
Series Start Final Years
None 1-Dec-27 1.00 67.33 10,0000
GDP Deflator 1-Apr-47 8.49
CPIUS 1-Feb-47 11.32
5 yr treasury 1-May-53 37.81 B, -
10 year treasury 1-May-53 46.54 z E i § E
6 Month Treasury Bil 10-Dec-58  16.81 A N
2-Mannth Treasirv Ril 1-Feh-24 1R 45

Key questions about inflation premium for accepting nominal returns and being subject
to changes in the rate of inflatiofhree or six month bills have a small inflation premium
relative to the CP¢ 1.042/1.0367 =76%. This can bmonsidered the real risk free rate the
preference for current consumption (that I labelled as childish in Chapt&o8)the 10year
debt, the risk premium for inflation 8.1%.This may seem surprisinga&en include a credit
spread of 1.2% to 1.5%, the return earnedbmndscan be more than the overall economic
growth rate of about 2% and the argued prospectigtirn on equity capital.

The second issue addressednisasuring theate of return or the IRR on stock=or the
US, the S&P 50@bmprises abou80% of the total equity value @ompanies with publicly
traded sharesThe IRR from investing in the S&P 500 couldhbasured by assuming that you
invest one dollar in the index and theempute the compound growth after a certain period.
For exampleyou could invest your dollar il927 and then sell your index in 2026. The IRR
would then be the compound annual growth you receive on your investment. But if you do this
you are ignoring dividends you would receive from the shdfg®u review studies of the
return to stocks relative to the return on bonds, thasis of thechange in equity value is the
S&P 500ndexshould beadjusted for dividendgou receive The assumption is thany
dividend received is rnvested in the samgroup of stockss arein the S&P 50@nd then,
when you finally sell your shares tivedex that includes your reavestment It turns out that
the issue ofre-investment when measuring the IRRa difficult issue in measuring returns
when you receive dividends



Whenevaluating returns earned on stoclkdgta that can beetrieved for the S&P 500

from yahoo.financesince 1927 but the datdoes not include the dividendd Without

adjustment, the S&P 500 does not mean very mudter 1988 data exists on the S&P 500 plus
dividends(called the S&P total return) Dividends as a Percent of Stock Value in the S&P 500

but not before.Data from a study by
Ibbitsonand Sinquefieldcan beused to
make the adjustmentor dividends(you
can compare the daily S&P 5@f(h the
implied daily return from the Ibbitson
data).

S&P 500 data show that the dividend yie

(dividends relative to total market value)

has changed significantly over time. Inth '
1950s, dividends were a larger share of

investor returns as companies paid out T iririziiiiasiniziiiiiiiiis

mDivid

rom Y

i
more cash. By contrast, many companies T
in the 20203 especially in technologyretain earnings to fund new products, acquisitions, and
data centres. As a result, reinvesting dividends matters more in earlier periods than it does
today, as the adjacent chart illustrates. The chart below compdoek seturns with and
without dividend reinvestment from 1927 to 2026. In nominal terms, investing at the end of
1927, reinvesting dividends, and selling in 2026 produces an IRR of 7.99% (often called the
geometric return). Some sources report an average annuatmahstead, but that figure is
harder to interpret.

IRR Vol Beta Avg Ret Monthly From 1-Dec-27 to 31-Mar-26
S&P 500 with Dividend 7.99% 21.25% 1.00 9.48%
2,500.0000
——5&P 500 with Dividend IRR 7.99% S&P 500 IRR 4.34%
S&P 500 4.34% 18.64% 1.00 6.04%
0.00% 0.00 0.00%  2,000.0000
0.00% 0.00 0.00%
0.00% 0.00 0.00%
0.00% 0.00 0.00% L°00-0000
0.00% 0.00 0.00%
1,000.0000
Series Start  Final Years
S&P 500 with Dividend 1-Dec-27 1,913.96 98.33
S&P 500 30-Dec-27 65.46 500.0000
FALSE 1.00
FALSE 1.00
FALSE 0.00

FALSE 0.00

31You have do a little trick and use the option to download the index on a daily basis (not a weekly or monthly
basis).



The fact that these sorts of returrssarting in 1927re suggested to have any relevance
to valuation is surprising-he seeming theory that is not explicitly mentioned is tiigou use
long enough data where investors can choose between investing in stocks and bonds and that if
returns on stocks is too low relative to their risk, then investors will sell stocks and with the
lower price the future return will be higher. Altertizely, when stocks have too high a value
relative to riskfree bonds (agaiadjusted for risk thenthe price will be bid upand the return

RR Vol will be higherl ask myself now how I could have ever

S&P 500 with Dividend 908% 17.70% accepted this ideas will become apparent when
different periodsare reviewed including the postar
Lt 5.58%  13.25%  expansion, the oitrisis, inflation periods, the dot com
sori . bubble, the 2008 housing crisiBOVID and much
eries Start Final - ~
S&P 500 with Dividend 1-Dec-27 432102 More. To suggest thahere is some kind of
S&P 500 30-Dec-27  167.37 movement back to an equilibrium risls many studies

imply cannot be taken seriouslkn example ohow the returns can be distorted is to imagine
that you made your first investment of one dolkter the stock market crash of 1929 and then
re-invested dividends and so fortm thecase from 192;/the 7.55% return over the long

period of almost 100 years grows to 1,918 the casérom 1931 shown on in the adjacent
table, you would earn 9.28% and your money would have growh381. This exercise not

only demonstrates theffect of different starting points, but also the effect of small changes in
the IRR over long periods.

Data Analysis of Inflation and LoAgrm Stock Returns

As stated above, the measurement of returns is heavily dependent on the time period
chosen and thelata that is availableThiscan makeanalysifrom measuring returngrbitrary
asconclusions with respect to the level of returns requitedeasonabledesiredreturnsare
not very useful for future investmentglternatives are suggested in subsequent chapters).

To make the presentation manageahtlee last 100 years are separated into four 20
year periodsl start with 1927until 1950 and then increment the periods. For the period
starting in 1927, data on inflation andedian income are not availabl8ubsequent periods are
adjusted for inflation and includeedian income in the U.S. that demonstrates theome
received by many people who do not own sharBse first graph below shows how dramatic
the 1929 crash was arttbw the in twenty yeargou would not reover frominvestments made
at the end of 1927.



IRR Vol Beta Avg Ret Monthly From 1-Dec-27 to 31-Mar-50

S&P 500 with Dividend 036%  28.41% 100 4d3%
) = S&P 500 with Dividend IRR .36% S&P 500 IRR -4.13%
S&P 500 -413%  28.26% 0.99 -0.11% 1.8000 |
0.00% 0.00 0.00% 1.6000 N
0.00% 0.00  0.00% ,, . )
0.00% 0.00  0.00%
0.00% 0.00 0.00% 2000
0.00% 0.00 0.00% 1.0000
0.8000
Series Start Final Years 0.6000
S&P 500 with Dividend 1-Dec-27 1.08 2233
S&P 500 30-Dec-27 0.39 0.4000
FALSE 1.00 0.2000
FALSE 1.00
FALSE 0.00
FALSE 0.00
FALSE 0.00

The second periodisplayed is for 1950 to 197€epresenting the posWorld War Il
period with high levels of dividends and returiiis is similar to the period in France named
af Sa ( NBy whHen apdlighdedike wiash® g machines were electrified, when
employment was stablayhen the economy was growing at a steady pace and vepace
exploration resulted in a man walking on the moon in 1969. The series on the graph name
median family income grew at a real rgtlat is after inflation)nore than 2.842, meaning
that over twenty years inincreased by 2.31 times. The rate of return on stoeltter inflation,
was a surprising.17%, which implies that if you put one dollar in the market in 1950, that
dollar would have grown t6.49 dollars. My problem with using studies of returns since 1927
as a basis for measuring the cost of capitatwaluating desired returns on investment, is that
despite what some may hope for, this period will most probably not be replicated.

IRR Vol Beta Avg Ret Monthly From 1-Dec-50 to 30-Apr-70
S&P 500 with Dividend 9.17% 12.20% 1.00 9.54% e
o ——S&P 500 with Dividend IRR 9.17% S&P 500 IRR 4.98%
SEPEED WeEkd DR 1.0 5.61% |7.0000 10 year treasury IRR 1.76% 3-Month Treasury Bil IRR .91%
10 year treasury 1.76% 0.63% 0.01 1.74%
3-Month Treasury Bil 0.91% 0.85% 0.01 0.919% ©6.0000 Median Family Income LT IRR 2.50%
Median Family Income LT 2.50% 5.60% 0.03 2.60% 50000
0.00% 0.00 0.00%
0.00% 0.00 0.00%  4.0000
Series Start  Final Years »o000
S&P 500 with Dividend 1-Dec-27 5.49 19.41 2.0000
S&P 500 30-Dec-27 2.57
10 year treasury 1-May-53 1.40 1.0000
3-Month Treasury Bil 1-Feb-34 1.19
Median Family Income LT 1-lan-54 1.62 CLCL L CEUEUEOLCEOEUECELESESEOESESEDE
FALSE 0.00 PR R R T TR

When moving to the next two decadedrom 1970 to 1990things were not apleasant
for investors.The biggest event in these two decades were two dramatic oil shocks in 1973 and
1979 (see Chapter Zbr more discussion) and inflation combined with limited growth. In the

32Because the series began in 1954, #8% rate shown on the table is lower than the actual rate which was
above 3%.



US there was alsworry about competition from Japan and other countriggithout

considering ranvestment income, stocks declined while the return on stocks in real terms was
only slightly above the return on teyear bondsReal median incomfor families remained
virtually flat.If you would use these numbers to evaluate an investment and somehow
suggested that theealized historic return reflects the cost of capital, you would reach a
completely different conclusion than if you reviewed the prior twenty yeBrd.instead of cost

of capital decreasing/hich is the result for comparing earned returns with bond retuins,

would be reasonable to suggest that risk had increa3ée. volatility statistic shown in the

tables shows thatolatility as measured from the standard deviation of returns on an
annualised basis increased relative to the prior period.

IRR Vol Beta Avg Ret Monthly From 1-Jan-70 to 31-Jan-90
S&P 500 with Dividend 3.51% 16.02% 1.00 4.80%
2.5000
= S&P 500 with Dividend IRR 3.51% S&P 500 IRR -.69%
S&P 500 -0.69% 16.21% 1.01 0.66% .
10 year treasury IRR 2.97% 3-Month Treasury Bil IRR 1.47%
10 year treasury 2.97% 1.27% 0.01 2.94% 7. 0000 . .
3-Month Treasury Bil 147%  110% 0.01  1.46% Median Family Income LTIRR -12% [/\ /v
Median Family Income LT 0.12% 6.40% 0.03 0.31% "
0.00% 0.00 0.00% 000 /M
0.00% 0.00 0.00%
Lo\ il
1.0000 gl oy f""»\rr
Series Start Final Years /'/
S&P 500 with Dividend 1-Dec-27 2.00 20.08
S&P 500 30-Dec-27 0.87 0.5000
10 year treasury 1-May-53 1.80
3-Month Treasury Bil 1-Feb-34 1.34
Median Family Income LT 1-Jan-54 1.02

FALSE 0.00

Continuing with our little historgliscussionwe can move to the two decades starting in
1990 and ending in 201This period started off well and if we woulde an end data of 1999,
the results would have seemed very good for investmshe internet was taking off and going
to revolutionize the world. But the dot.com bubble burs26002001, New York was attacked
on September 1%, andthe housing crisisombined with pressure on energy priceeatedthe
great recession in 2068009.In the meantimefor the first of our periodsthe median fanily
income declined slightlyJsing returns from these two decades as the end pointsyétern to
investors of 4.1% was not much abdveasury bond return of almost 3%. Without considering
re-investment incomestocks grew at a rate of less than 2%mphasize th point that the
starting and ending point in this kind of analysis mattekstand you would get different
results from analysis of different periods.



IRR Vol Beta Avg Ret Monthly From 1-Jan-90 to 31-Jan-10
S&P 500 with Dividend 4.10% 15.06% 1.00 5.20%

0000 ——S&P 500 with Dividend IRR 4.10% S&P 500 IRR 1.91%
S&P 500 191%  15.17% 1.01  3.06% 35000 ' ! ,
1) e ey 2.88% 0.97% -0.01 2.85% 10 year treasury IRR 2.88% -Month Treasury Bil IRR 1.06%
3-Month Treasury Bil 106%  1.01% 0.00 1.06% 30000 Median Family Income LTIRR -06¢f
Median Family Income LT -0.06% 3.37% 0.00 0.00% 5 5000
0.00% 0.00 0.00%
0.00% 0.00 0.00% 2.0000 /
Series Start Final Years 15000 i
S&P 500 with Dividend 1-Dec-27 2.24 20.08 L0000 ot
S&P 500 30-Dec-27 1.46
10 year treasury 1-May-53 1.77 0.5000
3-Month Treasury Bil 1-Feb-34 1.24
Median Family Income LT 1-Jan-54 0.99 SEELLCELLELELELELELELELELEEELE
FALSE 0.00 g3
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We now come to the final period reviewed, from 2010 to 2Q@8nember that you can
update this analysis by yourselBor this period that began wittecovery from the 2008
recession, the real returns have been remarkably hajimost 10%This has beedriven from
returns earned by a few of the highchnology companieand from the development of shale
gas and oillf you inherited one dollar in 2010 and-irevested dividendghat dollar would have
grown in real terms to 4.63 in 2026. This was far altbeaates earned on bonds arttie gap
between the real median family income and the returns on stocks was wider than any of the
other periods.Rather than suggesting that this high return can be used to impute a high cost of
capital, negative return on-Bonth treasury bills suggests that part of the increase in returns
was due to a decline in the real cost of capifdle remarkable real return of 10% daesgply
that if you are evaluating an investmentan asset with relatively low risk, believing that you
should have a target return @nywhere near that level is a very aggressive target.

IRR Vol Beta Avg Ret Monthly From 1-Jan-10 to 14-Apr-26
S&P 500 with Dividend 9.86% 14.65% 1.00 10.53%
5.0000
——S&P 500 with Dividend IRR 9.86% S&P 500 IRR 7.78%
S&P 500 7.78% 14.71% 1.00 8.61% | 4.5000 5 |
10 year treasury IRR .04% 3-Month Treasury Bil IRR -1.15%
10 year treasury 0.04% 0.93% -0.01 0.04% 4.0000 .
3-Month Treasury Bil -1.15% 1.01% 001 -118% Median Family Income LT IRR .80%
Median Family Income LT 0.80% 4.52% -0.04 0.89%
0.00% 0.00 000% %%
0.00% 0.00 0.00%  2.5000
2.0000
Series Start  Final Years 15000
S&P 500 with Dividend 1-Dec-27 4.63 16.28 o0
1.0000 <0,
S&P 500 30-Dec-27 3.39
10 year treasury 1-May-53 1.01 0.5000
3-Month Treasury Bil 1-Feb-34 0.83
Median Family Income LT 1-lan-54 1.14 £ = ZrE Frit =
FALSE 0.00 s S g g 4
caer Ann

The fact that return®f anywherenear thereturn show above are ndogical
expectations of returns or the cost of capital is demonstrated in another quotation from an
FNOAOES Ay (GKS 0221 da9ljdAide wAial t NBYAdzyé



This view [of having the ability to earn high returns on stockslis now embedded into

the psyche of an entire generation of professional and casual investors, who ignore

GKS FI 00 GKIFdG YdzOK 2F (KIFG 2dziaiil SR NBG dzNYy
multiples and tumbling yields. Because most investors anchor their decisions on

personal experience, we have a population that largely assumes that this itargn 5

percent excess return of stocks over bonds is their birthright. This view constitutes the
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Putting the data together from thdifferent twenty-yearperiodsconfirms the problem
with trying to read too much into evaluation bfstoric returnslf the returns from thedifferent
periods are averaged, threal return, which is similar to the return relative to shagtrm
government securities is 5.4%uch of this

return comesfrom re-investing dividends. Real Equity Return

When looking at the different periods, 12.00%

suggesting that the futureeturns should 10.00% 0.17% o
reflect the last 106year historyis not a 8.00%

reasonable thing to suggest an 6.00%

investment committee meetingr as the o0 3.51% 410%

basis for deriving the cost of capitdhe 00 I I

data does show that if you can achieve o

Somethlng Close to a return above the 1927-1950 1950-1970 1970-1990 1990-2010 2010-2026

Period 1 Period 2 Period 3 Period 4 Period 5

inflation rate and anywhere near 10% is an
extremely good return.

Data Analysis oftock Prices, Corporate Profits and Economic Growth

After the little history ofreturns to equity investorselative to inflation and interest
rates,the relationship between stock prices, corporate profits and economic gretethwas
introduced earlier in the chapter is ready to bewisited.Butbefore accepting the supposition
that the relationship between profitand economic activity should be direthg idea ofre-
investing dividends must be nasited. If a corporation pays out higher amounts of dividends,
there will be less money for investmerindthe growth rate will be lower. This has two
implications. First, during periods when the dividend payout was higher, the growth rate in
profits should be less. Seconfia company pays no dividends, all else equal, its stock ande
its profits will be higher. This means that when compagngity returns and stock prices to
corporate profits, the dividend renvestment should not be included in the comparisdéfor the
overall US economyhe S&P stock indewithout dividendsis the relevant comparatdior
aggregateprofits. As with the last section, theata is all converted to real terms through
dividing the series by the CPI.



To display the stock prices versus corporate profits and*& B data series are
presented. The first is for the long period fromdBao 2026. The first graph demonstratédsat
the relationship between corporatprofits and the GDP in real terms has indeed been relatively
stable.Further, over the longun the stock prices have generally traclamporate profits but
with a few notable deviation@he blue line compared to the yellow lind) y G KS pnQa | yR
the stockindexgrew faster tharcorporate profitsmeaningthe ratio of thestock prices to
corporate profits or the P/E ratio increasdduring this period, the growth in profits was less
than theGDP growtldzy G Af G KS 0SS mdpdpnQa FyR GKS R2G 02°
increase in stock prices relative to profits. After the dot com crash, corporate profits increased
faster than the GDP until the 2008 crasihthe past fifteen yeesthere has been another
pronounced increase in stock prices and the P/E ratios.

IRR Vol Beta Avg Ret Monthly From 1-Feb-45 to 14-Apr-26
S&P 500 No Dividend 3.27%  1452% 100  4.32% 160000
——S&P 500 No Dividend IRR 3.27% US NOM GNP IRR 2.60%
US NOM GNP 2.60% 3.60% 0.02  263% 40000 Personal Income IRR 2.15% Corp Profit IRR 1.97%
Personal Income 2.15% 4.09% -0.01 2.20% 15 5000 Median Family Income LT IRR .79%
Corp Profit 1.97% 14.14% 0.12 2.99%
Median Family Income LT 0.79% 5.12% 0.01 0.90% 10.0000

0.00% 0.00  0.00%
8.0000
0.00% 0.00  0.00%
6.0000 A /f
Series Start Final Years v‘"{\ A
S&P 500 No Dividend 1-Dec-27 13.68 81.20 4.0000 7 y"
L
US NOM GNP 1-Apr-39 8.02 5.0000 Ay A

Personal Income 1-Feb-46 5.65
Corp Profit 1-Apr-46 4.87
Median Family Income LT 1-Jan-54 1.89

FALSE 0.00

As withthe previous section, alternative starting points can give you a different pisture
and suggest different interpretationsf the data.When changing the start date tt99Q the
growth rateof realcorporate profits(3.41%) has beemore than the economy (perhaps in part
due to lower dividend payoutand due to income tax rate reductiopndn both graphs the
median family income has consistently lagged all of the other sérfescorporate profits
shown on the yellow line on the graph beltwave been faist static since recovering from the
20082009 recessionther than a stepup from the income tax rate reduction.

33The standard critiques of GDP should be highlight&de all know, and | completely agree that GDP is not a
very good statistic, divorce lawyers, medical bureaucrats, and abusive prison guards are part of GDP, but they do
nothing positive for people.



IRR Vol Beta Avg Ret Monthly From 1-Feb-90 to 14-Apr-26

S&P 500 No Dividend 4.75% 14.82% 1.00 5.78% | 6.0000
= 5&P 500 No Dividend IRR 4.75% US NOM GNP IRR 1.98%
US NOM GNP 1.98% 3.12% 0.01 2.01% 5 o000 Personal Income IRR 1.98% Corp Profit IRR 3.41%
Personal Income 1.98% 5.39% -0.02 2.11% Median Family Income LT IRR .34%
Corp Profit 3.41% 15.35% 0.14 4.65% , 1000
Median Family Income LT 0.34% 3.94% -0.02 0.41%
0.00% 0.00 0.00% 30000
0.00% 0.00 0.00% e
Series Start Final Years 2.0000 i M‘ A/
S&P 500 No Dividend 1-Dec-27 5.36 36.20 —— \_‘/ IV'J"
US NOM GNP 1-Apr-39 2.03 1.0000 o
Personal Income 1-Feb-46 2.04
Corp Profit 1-Apr-46 3.37
Median Family Income LT 1-Jan-54 1.13
FALSE 0.00

To understandtie deviations of stock price growth from corporate profit groviththe
graph we cameturn to the fundamental idea thatalue is driven by the returearnedrelative
to the cost of capital and thexpectedprofitable growthin cash flow(recallthat if the growth
rate is high but returns are equal or lower than the cost of capital, then value will be static or
lower). Thiddea of cost of capital and growtheans that the high valuation relative to profit
before the dot.com crash anduring the period ohigh valuationn 2025 to 2026 ould
theoretically be explainetly expectations of high profitable future growth or alternativély
declines in the cost of capitééxpectations of high growth are not necessarily rational)
Declines in the cost of capitean just mean that stock prices are bid up and investors are
satisfied with lower returnsThe notion that higher returns imply lower cost of capital directly
conflicts withthe idea of using past returns to measuterive the cost of capital.

Some could argue that the large ..o M From  1dans8 fo  3lukio
deviations between stock prices ard o TR
the past, the value of a corporation is
directly related to the cash flow and s0000

earnings of the company. That is the way
we learned things. Now anybody
reasonable must ask how close the value |,

is to the value of pure cash flows. Inthe ~ —~  —~—  —~—— T~
old days could do @ounting. Only way T
now is to use simple examples. Use the
example of Saudi.

6.0000

4.0000

Implications of Data Analysis

The ultimate question addressed in this chapter is what can we say about the required
return for an investment in a typical stock and the investment in a typical béfen you read
many articles on the equity market risk premigymflation premium on longerm bonds, the
rate of inflation versus the rate on sheterm debt, you get a lot of different answer&or



example, in terms of the overall cost of capital for equity securities or the equity market risk
premium, itrangesfrom something around the overall real growth rate in the economy up to
300 or more basis points above the rate of growth in the econdfmym our historic survey we
can certainly not answehe centralquestionof what should be the equity market risk
premium,but there are a number of implications that allow some boundaries on the question.
One of the central debates throughout the bookhsstquestion.

1. Thefirstimplication from this analysis is that it is ridiculous to ls®gterm historic
returnsfrom the last centuryto derive expected future returns when events in the
world that affected returns have changesd dramaticallyWhen reviewing the articles
on the equity market risk premium, you will often see studies that go back to periods
before the stock market crash of 1929 and suggest that over a verytéongperiod
there is some kind of equilibrium equity market risk premium where the pricestocks
are pushed down if the implied premium is too high and the market prices are pushed
up when the implied premium in prices is too low. This pushing up and down is
suggested to produce a lorigrm stable premium. Just writing this down after the
review of theactualdata confirms that the idea is silly.

2. The second implication is that for many periods and overmpths&t century the rate of
return earned on stocks has been greater than overall economic grdvaik.conflicts
with the idea that if returns to owners of stock are greater than the overall economic
growth, they will one day take over the entire econorMuch of the premiunto
investors in stocksomes from the inclusion of dividends a component of return
When the reinvestment of dividends is included in the analysis, the rate of refas
beenwell above the growth rate in the economy. Similarly, the level of corporate profits
that could have been earned had the dividends beeinkested (and there were
available profitable investments), would have been higihan the growth rate in
corporate profitshad the dividends not been paid.

3. Third, along with the premium earned on stocks, the situation for people earning a
median income has gone down. This confithmat proposition thatinvestors have
become richer and the rest of the people in society have borne the brunt of their
enhancement in wealth. This is not some kind of socialist idea, but it comes straight
from the data analysiand accounting for GDP.

4. Fourth, over a longterm period(about seventy yearsjhe return on longterm bonds
has been higher than the interest earned on shiemMm debt and the interest rate on
shortterm debt has been a little higher than the rate of inflation. The difference
between rates earned on lorgrm bonds and shorterm debt implies that the risk of
the inflation rate changes is important and above T%e difference between the
return on shortterm bonds and the rate of inflation suggests that there is a small
positivereal rate of interest and people are impatient with their consumption.



5. Fifth, equity securities have less inflation rate risk than bonds which have a fixed
nominal rate of interest as they can and do adjust their pridéss implies that if bond
returns are put on an equal footing to equity returns with respect to inflation, aeflo
return on equity securities would be something like ar&¥ return on longterm debt.

6. Sixth, he effects of the inflation premium for loAgrm debt and shorterm debt
answers the dilemma, that if bonds have a real returaldut 1-2%, how can theeal
cost of capital for equity securities derived from the growth rate in GDP be similar to
bond rates. One of the first things you learn in finance is that equity is riskier than debt
which implies that the returns on stocks should be a lot higher. The artsviieis
dilemma is that bonds have much more inflation risk than equity securitieoaad
could even make an argument that the inflation risk on lbeigm bonds can be more
than holding a very big portfolio of common stocks where you take the risk of under
forecasting or oveforecasting the overall GDP.

7. Seventh, the returns can provide some boundaries for investment analysis. Assumptions
that a real return of above 5% can be earned over a-teng period are inconsistent
with historic returns. Reasonable returns for investments with similar risks t@a la
basket of companies could be between 2% and 5%.

8. Eighth,with available data from finance.yahoo and from FRED, you can make your own
analysis rather than relying on academic studies that are use crazy assumptions that
expected returns can be derived from the last century of returns.



Chapter5: Stock Markets andeconomic
Productivity and Monopoly Profits

Perhaps the most basic idea of capitalism is that earning high returns enhances
innovation and productivitykor this to happen, theeturn should begreater than the cost of
capital.In this chapter we move past thghilosophic points involagthe minimum required
return for investments or the cost of capitahd the risk premium and address earned returns

The third point involves reasonable expectations of earned

returns in relation to the minimum required returns. The
book which I treat as the beteoir for finance and is
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look for investments that earn high returns, Notably the
implications of high returns are made without discussing th
point that these returns areaned by having some kind of

VALUATION

MEASURING
AND MANAGING
THE VALUE
OF COMPANIES
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monopoly power and increasing prices. Authors state that an
economy that earns high returns is somehow better than an economy where firms earn lower

returns. For example:
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been significantly higher for the U.S. market when compared with Europe and key
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valuation, particularly in the case of return on capital. U.S. companies, for example,
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For me, this statement is both sickening and dangerous. One could just about translate it to
suggest that monopoly profits define the wellbeing of a country and that American companies are
better than others because they are able to earn high returns.rGilvat activities such as installing
energy efficient systems or competitive bidding for wind projects typically do not generate really high

returns, some may suggest that investments to combat climate

Name Market cap change are bad for investors or the economy (I dis¢bss in

A e iKS O2yGSEG 2F {KStf hAtQa 6AdGKRN
HERMES INTL 175,351M the paragraphs below). A more subtle but important critique of
TOTALENERGIES 172,529M . . . . .

SCHNEIDER ELECTRIC 157 324M this statement is that it violates the first rule of capital

gﬁiﬁ HS?;SM budgeting which dictates that positive net present value

AIR LIQUIDE 101,461M investments increase the value of a company. This means that

BNP PARIBAS ACT.A 100,852M

34 McKinsey, Fourth Edition,

investments with lower returns than current earned returns,



but which still have returns above the cost of capital are good investments and increase the value of a
company.

The question of whether stock market reflect productivity, Could go on and on and spend half
of the book on this. From US standpoint is a nationalistic and arguably arrogant statement. 1.

Part 2: Returnsn Different Countries

The question of whether stock market reflect productivgya big one. Weould go on and on

and spend half of the book on this. From US standpoint is a nationalistic and arguably arrogant
statement. 1. Equation of P/E and M/B raitsothe most important. It means that returns are
above the cost of capital and this is what McKinsey really seems to pRes@n on capital
measurement. What does economic fundamentals me4ass nothing to do with quality of life.
Investors can invest anywhere. Companiesenfactories, employees and sales teams all over

the world. The more interesting question is beldWhen you compare the stock prices, do you
GKAY1l GKFG / KAYlFIQa SO2y2Yeée KIFa LISNF2NXYSR 42 NA
think that the poor performance of France reflects the quality of life for people who do not own
one of those YSLM bags. Do ybink that your life in France is worse or better because of
employees in China who make the bags. The only conclusion from the McKinsey quote is
related o the market to book ratio that demonstrates earning returns above the cost of

capital.

IRR Vol Beta Avg Ret Monthly From 1-Feb-97 to 31-Dec-19
S&P 500 with Dividend 6.92% 15.26% 1.00 7.93% | s.0000
—S&P 500 with Dividend IRR 6.92% DAX IRR 3.76%
4.5000
DAX 3.76% 23.10% 1.12 6.46% CAC 40 IRR 1.62% FTSE 100 IRR 2.09%
CAC 40 1.62%  20.53% 0.99 376% 4000 SSE Composite IRR .10%
FTSE 100 2.09% 15.61% 0.70 3.30%  3.5000
SSE Composite 0.10%  27.20% 0.43  3.84% 30000
0.00% 0.00 0.00% 55000
0.00% 0.00 0.00%
2.0000 N“\‘\ (\‘\/
Series Start  Final Years 1.5000 A & /../“'/ \
S&P 500 with Dividend 1-Dec-27 4.64 2291 Looon v’
DAX 30-Dec-87 2.33
CcAC 40 1-Mar-90 1.44 05000
FTSE 100 3-Jan-84 1.61 -
SSE Composite 2-Jul-97 1.02 E;T £535 1_,,— ;:._ - :f ':ii 52 js;:_: FEE58%

FALSE 1.00 |

Companies and the Economy in General Do Not Need Really High
Returns from Monopoly Profits to Thrive



Economy aa single company. Half the population are investors. Halearployees
who do not earn share$sDP accounting: Price of products in the econohimg economy starts
small and then grows at 2% while the company earns a return of 15%. The salesitjrthe
economy and the investors keep earning a return of 15%. What happens to value.

The high return desired by US companies compare to companies in Europe and Asisa is
illustrated in the table below which | have extracted from Bloomberg. When you look at the
bottom three rows of
the table you can
Compare the EC{UIty Countries Wlndzg;sshore Sclza‘;ll.gcw Solza‘;nglgh SOI:(;ZTW Scl:;zl':lllgh Wl;;lzl:.low Wl;:;::lgh
returns on solar and :

. . India 12.00% 11.50% 13.30% 11.00% 12.80% 10.80% 13.00%
wind projects for 2019 Australia 9.00% 7.50% 11.00% 6.50% 11.50% 6.50% 11.50%
China 10.00% 8.00% 10.00% 6.50% 8.00% 8.00% 8.00%

and 2021 in Germany, Philippines 10.00%
the UK, and the US. In ~ foon e

Bloomberg Return of Equity/Cost of Equity

the low case for wind bout Korea | 308
projects the equity thplan . 18600009; 6.00% 7.00% 5.00% 6.00% 4.50% 5.50%
R alaysia .
return was 4% in Germany 5.00% 5.00% 5.00% 5.00% 5.00% 4.00% 5.00%
o i UK 8.00% 7.00% 3.00% 6.50% 7.00% 7.00% 3.00%
Germany and 8.8% in us 9.00% 7.00% 7.00% 8.00% 8.00% 8.80% 8.80%

the US. If the cost and

performance of wind projects were the same in the US as in Germany, this suggesteethat t
price would be a lot lower for the same project in Germany than in the U.S. Alternatively, if the
price is given, then there would be a lot more projects developed in Germany than in the U.S.
But this does not mean the value of stocks in Germany wbeldelow the value of stocks in

the U.S.

Many investments in renewable energy and adaptation to climate change do not involve
businesses that can easily gain monopoly power and earn the same high returns as investments
that realize monopoly power and are touted by McKinsey. For example, you tcaasdy
differentiate solar panels oenergyefficient windows like you can prompt people in Wisconsin
to buy big pickup trucks. Similarly,
you probably cannot realize the same
return on an agriculture project that

EXHIBIT 25 Translating Growth and ROIC into Value

Value,'§

o o 140 10 involves putting ugront capital for
nurseries is resilient to climate change
Gowth [ 5% | o 100 1500 2100 as you can by selling cruises to old

people where they travel around half
the world and have dinners on really
big ship with people from their own
I o 1% i country. The desire to earn returns on
ot invested capital of 7% to 25%ll of
which are likely to be above a cost of capital that includes an-#dtedebt cost of around-3%
are illustrated in the accompanying box which is extracted from the McKinsey book.

9% 400 1.100 1.900 2,700




But not making investments because they do not earn a very high return or because you
do not earn as high a return as the return on existing investments runs counter to the most basic
rules in finance. These rules are either that you can increase valmaking investments where
the IRR is above the minimum required return or stated differently you can increase value when
the NPV is positive. Focusing on historic returns also violates the basic sunk cost principle in
economics where you should concentrate new investments without thinking about how lucky
you were to make projects with really high returns in the past.

While every investor wants high returns and if you are making a single investment, it is
better to have a high return than a low return, foregoing good investments because the return is
not as high as other investments will reduce value (I am in no waggsthat the return can be
below the cost of capital). Further, if different lines of business have different risks and different
costs of capital, trying to maintain monopoly profits by not investing in businesses with lower
return implies that investorare stupid and cannot figure out that a company can have multiple
lines of business with different risks. This is a different way of saying that financial markets are
not efficient. Stated more bluntly, just because an investment in renewable energy caamnot
returns like Nike, Apple, Starbucks or Disney (companies that have been successful in making
consumers become addicted to their products) does not mean that these investments do not add
value.

As with many issues throughout this book, | demonstrate a financial idea with a simple
financial model. In the model | compute the value of a company assuming that it earns a return
of 15% and grows at a rate of 5% (for example, a company that earnsfanioinopoly profits
by making its customers addicted to its products). | then assume that the company makes
investments in less profitable climate change investments that earn a return of 6% and have a
cost of capital of 4%. | assume that the added clinchiZnge investments grow at a rate of 7%.
The table illustrates that even though the new investments have a lower return, they add value
to the company. This s nothing more than proving the basic net present value rule.

ROI - ROI - 20 Cost of Growth  Investment Price to Price to

Current Years Capital Rate Initial Value Book Earnings
Without Renewable 15.00% 15.00% 7.00% 2.00% 2,000 3,709.42 1.85 12.36
Renewable Investments 7.00% 7.00% 5.50% 6.00% 1,000 1,209.01 1.21 17.27
Total with Renewable 12.33% 10.92% 6.63% 2.98% 3,000 4,918.43 1.64 13.29

Even if an economy current has a lot of monopoly power where firms earn high returns
and these high returns are expected to continue, if investors are to benefit from the high
returns, these high returns must grow at a faster rate than the overall grawtha economy.

A basic idea that the earned return on historic investments is not the same as the expected
return on future investments.



Up to now we have discussed the debt structure of project finance which is the majority
of the cost of capital. While the equity cost of capital which is a much smaller component of the
capital structure. To see what IRR really means in project finandaifdg not the discount
rate that makes the net present > e S,
value equal to zero), start by 1400 ol 108 26.82% o 168 1565 '
considering the movements in =
the price of a stock. If you invest
in a stock, you may receive 800
dividends and when you sell the s
stock you will receive a capital
gain. If here were no dividends,
the growth rate in your money is  °.
measured as the compound
annual growth rate from the date
that you invested your money until the date the stock was sold. This is exactly the same as the
IRR. If there are dividends, you can assume that you take the dividends-aneseéthem in
the stock at the then current stock price.

You can then adjust the stock price and re

compute the IRR. This is what
Fnance.yahoo.condoes when it presents

the adjusted stock price, and this price

allows youto compute the IRRTo

illustrate consider the case of Amazon and
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has been above 30%. This may not seem

that much, but it is enough to make Mr.

Bezos the second richest man in the world.

Amazon founder Jeff Bezos' divorce This IRR has allowed him to pay hise

final with $38 billion settlement: Report  3gyjjjion USD in a divorce settlement. The

L5 TEd; Opdated: 05 J20R%, 1007 M & example demonstrates | hope that
“SELSOGlIGA2ya 2F KAIK Sld

realistic.
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and also faster than markets in the UK and France. Does this mean that companies are more
efficient in the US or that companies have been able more money through raisoeg.gf you
are making investments, do the stock price increases mean that should be your target return or
to the contrary that the cost of capital has decreased.



The final possibility suggesting that expected returns can increase faster than either
corporate profits or the overall GDP growth would be that price to earnings multiples increase.
In the past P/E multiples have risen

30 Year Treasury [Final Value at Jul 2023: 3.86 ] vs H H
10 Year Treasury [Final Value at Jul 2023: 3.57 ] beC_ause Of _deC“neS In the re'al 'COSt Of
capital (again you can see this in the
graph above). Any analysis of the cost of

capital should contain the adjacent
graph showing declining returns in the
back of your head. De&p some bumps,
nominal interest rates on longerm
government bonds hahad a continued
and dramatic reduction for many
decades.




PART It Rate of Returnc IRR
versusNPV, Fixing IRR and
ROIC



Chapter6: Corporate Finance Equations
from Growth, Return andCost of Capital

In defining what finance is all abogtassessing an investment decision and then
measuring benefits versus costs of the decision through computing a rate of return. The next
chapters in this section of the book address various issues associated witimgefifierent
measures of the rate of returhis first two chaptersf the section(chapters 14 and 15)
introduce return and growth as the fundamentals of any business strategy and a framework to
assess riskssues related the rate of retuinclude tre phrase that if it sounds too good to be
true (earning a high return in a competitive industry) it probably is; and if you have a business
that is not earning a reasonable return, you should get out of the business instead of imagining
that you can solve the problem by growing the business.sTisequenthapters of this
sectiondeal with IRR, ROEPV Earned Risk Premiuand other measures of returisubjects
include defining IRR (not as the discotht makes the NPV equal to zear)d a discussion of
why the IRR statistic has taken over the woNdanced problems with the IRR are then
addressed through explicitly computing thenount of money an investment earns relative to
the riskfree rateas an alternative measure of the costs and benefits of an investritéetfinal
two chapters of this section discussaluating performance of investments with rate of return
using accounting data.

Rate of Return and Management Strategy

Financeandeconomic analysisan be reduced to a couple of simgled fairly obvious
ideasthat are often notexplicitlycovered in basic coursesgorporate financebut which
shouldbe the starting poinin finance The most basic ideaf valuationis that you try to find
something good; an effective strategy that can generate a high prefdnd then growthat
good thingyou have foundby makingnew investments in tle activity.In the context of finance
you shouldfind business activities thaarn a return above theninimum acceptable growth
rate adjusted for riskife.,the cost of capitglandthen makeinvestments(whetherthe
investment is forcapital expenditures, advertisingducation of employeeglevelopmentof
new information technology systemmventoriesetc.) to growtheseparts of your business
Alternatively,if yourreturn islow, you should get out of thbusinessand stop making
investmentsg this canbe a lot more difficult to dothan growing éusinessAny rate of return
or interest ratecan be thought of aa gowth rate as itmeasures tk incremental increase in
your investment-income divided byrior level of theinvestment.

A secondand relatedfundamental ideaf financemust bethat anyvaluationof a bond,
a stock, a strategy factory, an educatigrgamblingor even a decision like getting married



comes from two thingsThe first is making a forecast bappiness- future cash flow(that
depends orboth returns and growthn investmenj. The second isnxiety-- assigning risk to
that cash flow.All subjectsn financedeal directly or indirectly with thesevo things (1)
prediction of futurecash flow and(2) riskassociated with thatorecast It may seem pretty
simple thatall you have to do is makepmedictionandthen assign risko your projectionof the
future; but making prognostications of the future and coming up with a way to measurefrisk
future uncertainty arghe foundation ofmany if not mosissuesn economics.

Abasic philosophical problemith the basic notion of financis how and whether we
canreallymeasure risk. If you use the cost of capital to measure risk (the minimum required
growth in you moneygiventhe level of risk), then the cost dfie capital can be thought of as
your minimumdesired rate of growth in cash flow. Your basic objective is to find investments
where the projected (uncertain) rate of growth is above the minimum rate of groedjuired
to accept the risk of the project. This may seeempbasic, butinderstanding fundamentals of
what is return, what is an investmenthat is the cost of capitare at the bottom of finance
and should be the starting poif a finance text.

Classic Competitive Strategy Matrix

Many years agd,wasasked toeada valuation cours@nd to discuss issues in the context of
the valuation matrixeplicatedbelow. | generallyR 2 yfike this kind of managementonsulting
presentations but | thought hisgraph with four boxesouldbe a good wayo think about
competitive strategy The vertical axis is growth, and the horizontal axis is the return on
investment relative to the cost of capitalothe matrixincorporates future cash flow (return
and growth) and the risk of the cash flavhich are the drivers of valu&@hesimpleidea is that
if you can grow and earn a good return relative to the risk you take, you witirberich and
successful and land in the powerhouse company box. Ttoghe powerhouse squareyou are
supposed to have a sustainable competitive advantage by magaji sorts of aspects of the
company well from product development to quality control to cost management developing
the skills of the staffWhile theboxesmay be a good framework for thinking about valuation,
hope you find comments gidethe boxesa little repulsive.For example,he diagram
inappropriatelyimpliesthat the bottom left squareg capital killers- is the worst place to be

and includes meaningless statements ike OF a K O02¢ KI & | af2¢ NI GAy3



The matrix may bea reasonable starting poirior valuation analysisr understanding
financialanalysisWhile I continue to use the matrix as a framework for discussiamill argue
that this graphis not only simplistic, but the idea afwayswanting to get to the powerhouse
squareiswrong.You can think of valuation as directly or indire@fsessinghanges in return,
growth and risk and whethgvotential change ithesethree thingshavealready incorporated

correctly in the value of a Growth +
company.For example, Power House
Valuation involves asseSSin Perennial under achiever or future prospects

) ) g . Stretched balance sheet High industry growth
whether return will decline *  Restuduring “Franchise’ value

Pricing power

with more competition in the = Malckewpensie
industryor whether the cost e srenaber

of capital will declineasa - ROICHACGS
proof of concept has been

Clear Investment strategy

achieved. Thinking about Capital Killers Cash Cows
*  Lookecheap but for good reason = Low ndustry growth

whether returns can be e Cydicalor permanent e o et vt

maintained; |f grOWth rate . Industry or company specific factors . Risk/opportunity of diversification

Laow rating with strong vield support

will stabilize or how the risk
profile of a company or
project will changeontrasts
with the obsessiorhat valuationanalysts haveavith short-term earnings per sharthat does
not explicitly consider the investment you need to achieve growth

Growth -

The three inputs for the above graphROIC, growth and cost of capitatan bedirectly
translated to valuef we make the heroic assumption that: (1) return on invested capital (ROIC)
can be properly definedit cannot) (2) we cameasonablymeasure risk with the cost of capital
(you cannot) (3) we can define what represents growifou need investmenf)and (4) the
return, cost of capital and growth do not change over tithes is the whole point)
Assumptions that you can measure these things dr@ausly crazy and coming up with ways
to deal with the problems in measuring the drivers underlies the central theme of this book.
Serious issues relating to evaluating the return on invested capital are related to defining
investment, measuring depreciah of investment, writing off investment, taximgturns on
the investmentmaking adjustments for the age mivestmens,andwhether you shouldise
equity or overallreturns on all of the debt and equitpvestment.

Problems with measuring cost of capital are even bigger as anybody who has spent time
criticallyworking through details of the CAPM knows. Estimates of the equity market risk
premium (EMRP), the beta, the country risk premium and even thdraskrate are not only
vague, but they are generally upwardly biased. Alternative cost of capital estic@tgsuted
from derived cash flow depend on a reasonable terminal value which falls apart because of
simplistic formulas using distorted multiples or crazy cansgrowth models that do not even
account for variation in capital investment driven by changes in growth. The third item in the
graphg growth projectionmust depend in one way or another on the investment that is made



Incorporating estimates of growth in loigrm valuation explicitly through terminal growth

rates or through implied growth in multiples generally is arbitrary and ignores the most obvious
fact of economics that you must make some kind of direct or intliraestment (and

periodically replace that investment) in order to grow.

Profit from Making People Addicted to Your Producasid Danger of People Copying You

If the graph represents a static point in timalweis highest in the powehouse square
when you have continuing monopoly powand lowest not in the bottm left box but rather in
the left upperbox where growth is higrand return is below the cost of capitdhen the
valuation matrix igliscussedn the context of valuationthe fundamental objective ad
businesan be thought of agying to get tothe powerhouse boxthe ability toremain in one
of the goodsquaresandconsiderthe danger ofgetting into theworst throwing money
away/surplus capacitgquarewith low returns and high growtlA bigproblem is thatwhen a
company gets into the powertouse squarepther companies want to da similarthing and a
lot of capital expenditures are madeth optimistic expectationsThen supply in the industry
increases when a lot of companiggke investments to enter the busine$¥ith increased
supply,returns decline and you quickly arrive in the worst square because of overcapduity.
real disaster occurs when the investments are kbeign and the growth rate in the industry
slows down.

In thinking about this diagram, | remember the commentsoéagineerwhen we were
discussing the potential to earn high returns from manufacturing solar panels. Somehow the
discussion moved to the rate of return Apple makes on iPhoResyoung engineer made the
point that you cannot compare returns earned on iPhones with returns on solar projects
because people have an addiction to their iPhone that has been carefully developed and
managed by Apple. We can read up a lot about sustainatriepetitive adv y i 3S | yR t 2 NI
five forces, but | found this basic point about making monopoly profits by getting people
addicted to a product a better way to explain value and stratibgy most of the stuff you are
fed in business schools

You want some monopoly power through brand loyathe(notion of getting people addicted

to your products like Coke, Apple, Disney, McDonalds, Starbucks, Tesla); innovation that is

difficult to copy; size and economies of scale that create barriers to entry; and a variety of other
things that result in what @nomists call economic rent (that is bad for overall society). Then,

once you have a sustainable competitive advantage, you want to grow your economic rent by

making people desperate for the latestrg@®n or by making old versions of your products

obsolete so you can grow. We can all think about these philosophical ideas in working through
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can only focus orhie financial mechanisms rather than the social implications.

Evaluation of Business Cases should Begin Wtnsideringhe Earned Return



| havefollowed MBAfinancecourses thirty yearafter | was in aimilarprogram These days
there are morecasestudiesand excel filesre providedthat go along with the casebwas
reviewa course in private equifya course irmergers and acquisitiorend a course ifinancial
equations likedurationas well as courses that focused on diversity in the workplafmind

two things remarkablevhen reviewing the case studies and discussidre first was the lack of
discussion aboutundamental questions surroundinmgturn on investmenand limited
discussion oivhetherthe prospectsor a companymake sense in terms of competitive
strategy. The second thing that | fourdtating was thepresumtionthat you can easily and
objectively computecost of capitafrom the CAPMequity market risk premium anlleta)
without seriously questioning the modehd without understanding that small differences in
assumptions that drive the CAPM can have a large impact on value and investment dekisions.
have been called an angry old man for questioning some of the basic ideas.

Proof of the Value Formulahat IncludesReturn, Cost of Capital and
Growth Under Completely Stable Conditions

Inthe McKinsey book a formula appears from nowhérg/ROIC)/(WAGEG) and seems
to be some kind of mageqguationthat can be used in valuatiomstead ofjust presenting the
formulal think deriving the formula should be a starting point in the study of finafhagd not
see this formula much less its derivatiorHarvard Case Studies or MBA prograrBsfore
working through theproblems withmeasuringeachof the variablesg these problemstrike at
the veryheart of valuation and financewe can see how the fundamental return and growth
parameters translate into valu®Vhen you see the value driver formula: Value = Earnings x (1
ROI/Growth)/(Cost of CapitglGrowth) that considers the three fundamental drivers of value
return on investment, growth, and cost of capjththinkanybody who dreams of using this
formulashould be able to prove it. You should also be able to do a little algebra to adjust it for
evaluating price to book, enterprise value to@sted capital, price to earnings. Finally, you
really should understand why the formula is not very useful without adjustments for changing
returns and changing growtfl.o begin deriving the formula, understand that if you save money
instead of spending money, your money will grow by the rate of return you earn on your
investments:

WealthGrowth = SavingBercent XReturn on Savings
WealthGrowth = Savings Percent x Return on Investment

The second formula aboueses the return ornvestment whichs the income received
divided by the investmentade(l use the return on equitywhich can be replaced return on
invested capital if you assuntleat the company is all equity financedth total investment
equal toequity). Ifthe income is renvested in thecompany the company thergrows by the
return on investmentThe investment grows by the returfyou can see that return and growth
are essentially the same thinghich is arguably one of the biggest issues with capitalism in the
world today).As the growth continues from thearning the return, the growth can be



expresseds return on investment multiplied by the investmef@n the other hand fiyou do
not retain any income and instead pay it all out, thbe investment will not grow. This means
that the growth rate can be expressed as the return on equity (abbreviated asnR@pjied

by the amount of income retained which is one minus the dividendqayatio (abbreviated
as DPO) These two formulas as shown below:

Value = B(k-g)
Growth (g)= ROE x (DPO)

While these two formulas are the basis for valuatithrey are useless in terntdf terms
dzZAa SR Ay @l fdz GA2y (GKSa$S Ribaidg dividimfigrovitr G KS mdp n
companies like General Electric, Consolidated Edison and Generahf@edfe basis for
valuation). First, dividends are driven by growth and not the other way arogmddo not
want companies like Amazon to pay dividends if the company can growharidcus is on
earnings rather than dividend¥.ou can thene-arrangethe growth formula and use the fact
that dividend per share is the earnings per share multiplied by the dividendanatio to
derive the dividendst§ = EPS x DROThis leads to the classialue driver formula where value
is driven byreturn (ROE), growth (g) and the cost of capital (k).

DPO = ¢ gROE

Value 5& x DPQV(k-Q)
Value = Ex (1-g/ROE)/(kQ)

Earnings can be expressed as retanaltiplied by the book value of investmentE =
ROE "B, and thena number of variants of the formulzan be used to illustrate valuation ratios
if you assume that return can be computeohd you assuméhat cost of capital can be
computed We willreturntoll KS&S Sljdz- GAz2zya f1FG0§SNE odzi fSiGQa
[P/B = (ROH)/(k-g)] illustrates that price to book is driven by the ability to earn a return above
the cost of capital. If ROE is equal to k, the P/B is one. What a nice trislothisbe to find
companies with P/B equal to 1.0 and then fiheé ROE. This is then the cost of capifhls
formula can be extended tderivethe following

1. TheP/E ratio [P/EP%=(1-g/ROE)/(kg)]. This comes frordefining Value as P and
dividing the equation by EPS.

2. The cost of capitalk=E /P x (1:g/ROEY, g]. This comes from rarranging the equation
anddemonstrateshow cost of capital can be derived from expected cash.flow

3. The enterprise valugEV = NOPAK (1-:g/ROIC)/(WAG@G)]. This is the same formula as
above, but earnings is replaced &grnings before financing (still after tax), return is



replaced by return on invested capital, atiek cost of equity is replaced by the overall
cost of capital for both debt and equity that finanttee total investment.

4. EV as a Function of Invested capifgV= Invested CapitaF ROIG X (1-
g/ROIC)/(WAGCE)]. This formula is the same as abaseept that incomgNOPATIs
replaced by= Invested Capital* ROIG.

5. The price to book[P/B = (RO)/(k-g)]. This comes from the equation that income =
ROE x Book Value of Investmémhen the ROE = k, the top and the bottom of the
equation are the samandthe price to book is 1.0. This implies tlifagou find
companies that have a price to book o0 Wwith a consistent return, this return is about
the same as the cost of capital.

6. TheWACC[WACC =EV/Invested Capital * {@/ROICY, g]. This is like the formula for k
abovebut allows you to derive the WACC.

Why the Formulas do Not Work in the Real World

It took me many years teork through and think about the simple formulas, ustead
of being useful in valuation, they highlight théstortions from computing returns from
accounting dataTakethe notion that cash flow comes fromet incomeversus payouand then
value comes from the present value of the resulting dividends. For a growth conmetumy
will not directly generate dividends because capital expenditures are greater than depreciation
and there is less mondyr dividends. Similarly, the rate of return statistic is distorted by
straight line depreciationwrite-offs and other adjustments.



Chapter7: What does thelRRMeasure
Anyway andNPVversusiRR

This chapteinntroduces a fewconceptsrelated to valuation thaare different than the
general ideaghat NPVshould be useds the basis for measuring the value of investmegitse
methodtypically taught at the beginning of the first finance couéile the NP\fs central to
financial theory, thdRR rather than the NPV hiaken over the world and becontbe
pervasivemethodfor assessing investmenthe issue of using IRR versus NPV is addressed
from a mathematical perspectivghis is not at all interestingput from the standpoint of
conceptualproblemsin coming up with a reasonable discount raibat is requiredin the NPV
formula. The discussion covers what is the real meamind agood definition of the IRROther
issues addressed incluaéhy the equity IRR has become so pervasiiavestment decisions
well-known problems with the IRR; problems with alternatives to the IRR; interpretation of high
2N 26 LwwQa

Is the IRR Bull Shit?

One example, | remember is when publicising one of its coussesething called the
Amsterdaminstitute sent out a masgromotionalemail proudly quoting Profess@&halippouof
hET2NR ! YAGSNARAGE 6K2 KIFIR LI NByite RAaAO2OTSN
for an expensive financeourse with such a prominent Oxford professor who has made such a
discovery?



‘IRR is bullshit’ says Professor Phalippou (University of Oxford) | Last seats September programs
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'IRR is bullshit'

| can observe Zidane, but I'll never dribble like him”, says Ludovic Phalippou. “We tend to make people

heroces and want to imitate them, but that's not how it works

Phalippou, Professor of Financial Economics at the University of Oxford Said Business School, is having a
beer at the Room Mate Aitana hotel in Amsterdam. having just finished his second and final day of the

course on Cutting-Edge Asset Management. “Asset management works the same as in football. Pecple

see a guy who's good and say: he must be a genius. His way is the only way

When making this statemeras if he has made some kind of big discovery about
finance maybeProfessor Phglpouwas advocating to use NRather than IRRwhichimplicitly
suggests that you should not evaluate risk with alternative scenaridanstead encapsulate
all risks into the cost of capital measufiéhis comes from an arrogant idea made by academics
that cost of capital can be measured in a precise way by using the GZéPhvdpshe was
thinking aboutthe mathematical problem aiultiple IRRswherein the rare case wherthere
are positive, negative and positive numbers, tR&R cannot be computedhis isa commonly
discussed in finance textisut is a rare occurrence for most investmendternatively, he could
havebeenthinking aboutthe welkknown problemthat the IRR implicitly assumes the money
earned as dividends assumedbe invested in nevinvestments that have exactly the same
return as theinvestment in questiorfwhich also applies to NP\)doubt he was thinking about
the issue omeasuring returns when risk changes or the question of i#Rseem to
underweight the value of lorterm investmentsecause of compounding the risk premium.

Nowadays, when you make a proposal to an investnoemimittee,when presening
projects to theWorld Bank; when discussg the evaluation of an investment made by private
equity, whenassessingn M&Atransactionand for a plurality of other investmenttjere is
one number the investors focus @md that is the equity IRR you work in a project for a
public institution, an investment will often be evaluated by something called an economic IRR
whichcomputed in a similar manner as the equity IRRib@pposed t@account for
externalities such agreenhousegases creating a better life of society afat increasing
employment.Over the course of my career, | have seen IRR take over the \Barldhen a
professor tells you thilRRnumber is bull shityou may want to question him instead of the
rest of the world.In this and the next few chapters the IRR is discussed and to be sure there are



problems with thestatistic. But we should first understand wthe IRR has become such a
persuasive number and what the IRR really measukiier understanding the IRR/e can
address nuances withse of the IRR to measure the efficacy of an investnieather than
spouting on about the problem with IRR the remainder of this chapter evaluates different
alternatives. The alternatives either depend on the cost of capital (e.g. MIRR), which renders
the methods subjective for management as most people imitesadmit that cost of capital
estimates is rubbish, or they ignore the timing of cash flows (e.g. the payback period).

GWhatisths. dza Ay Saa 2F GKA& Hnwestmény & ¢l & §
Rate Headache

Over the years | have gained much more knowledge from general discussions with
people who have endured the torture of attending my classes than by reading finance books
and articles. Many times, the questions the students ask are very instructive. On@lexam
when a lawyer from Malaysiasked med ¢ K & Aa ff 2F (GKA& o0dzaAy
seeming to wonder why the CEOs of companies are so focused anytbiisriousnumber. |
now regularly ask a variant of this question to participants in my coumdestypical answer |
receive is something like the IRR is the rate of return. This is like saying a pilot announcing that
the airplane is arriving late because of the delay in the flight landing at the aigpbetre is no
informationin the answeias the rate of return is part of theeryname of the IRRBut my
answer to the question at the time was even worse. From some university class many decades
ago, | learned that the IRR is the discount rate number that makes the NPV equal to zero and
that was ny response to the lawyer, and which disgusted Iay.you mean thaCEO®f big
companies arasking about what ithe discount ratehat makes the NPV equal to zero when
investing in a new data centrdlot only does the answehat the not mean anything; it puts
focus back on the cost of capitas the discount rate should be related to the cost of capital

My answer and vague statements about the IRR being a return do not address the
underlying idea of what IRR really measures and why CEOs of companies care so much about
the number.Thebest answer is that IRR is the growth rate in your money from making an
investment.When you see that everything measuring the benefit of an investmetdmes
R2gy (2 O2YLRdzyR AINRPSGK NI GSax NBGdINya FyR Lw
have a big foundation in valuation and many other issues (I am not ddwghthis is good for
humanity).But this growth rate has some complications.

The nice thing about the stock price graphs presented earlier that use the Yahoo
adjusted close is that evaluate results of an investment in a stock can be evaluated with the IRR
after the fact and this growth rate is the same as the iRRhe yahoo finance adjusted close

35You can work with the stock price and beta filehtips://edbodmer.com/comprehensivatockprice-analysis/
where the IRR is computed with the XIRR function and the compound annual growth rate is shown to produce the
same value.



https://edbodmer.com/comprehensive-stock-price-analysis/

assumes that dividends received areimgested in the same stock, meaning the growth rate in
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the re-investment rate. In a leveraged buyout transaction, the equitiestment is made at the
transaction followed by a period where zero or little dividends are received. Then, once the

debt is repaid, the equity can be received in a lump sum when the comparngad.eThis

means that we do not have to worry aboutievestment and the IRR is the same as the growth

rate with no ambiguity?®

In the last chapter | presented the growth ratesstockgwhich is the same as the IRR)
for various stocks whicWvere computed from the amount of the investment,4Bvesting
RAGARSYRa Ay (KS ai201 FyR (GKSy aStfAiy3a (KS a
evaluation for any other investment that pays off in the future where the growth rate in our
moneyisSaidl 6t AAKSR® / 2dz RyQil ¢S 2dzad NBLIX I OS (GKS
yahoafinance with future projected cash flow from oumviestment in anything else ranging
from spending money on advertising to buying a company. The answefr ggliit@. In
evaluating any investment from buying a stock to acquiring a company to investing in a
hydrogen project to investing in advertising, to paying for your own education to buying a
lottery ticket, we are evaluating the investment relative to uncertaitufa cash flow, and the
success of the investments depends on some kind of explicit or implicit cash flow projections.
These projections include some intermediate cash flow before the end of the project. Unlike
the stock price, this cash flow cannot autatically be reinvested in the same investment and
some assumptiothat must be made with respect to what happens to this cash flow.

Understandngthat IRR ighe Growth Rate in Cash

The notion that the IRRepresents a growth rate is very simple to demonstrthtat if
there is one inflow and one outflow, the IRR is the same as the growth rate. This is
demonstrated in the adjacent figure where a compound growth rate is computed over five
years. The growth rate a&pplied to the initial investmentnd this is assumed to be the amount
of the investment

1 1 Investment 1,000.00
realized. Thdigure e oo
demonstrates that Years Held 5
Compound Growth 1.338226 =(1+F3)*F4
you can Convert the Final Amount 1,338.23 =F2*F5

inflow and outflow
into a very simple

Time Period 0 1 2 3 4 5

Outflow of Money 1,000.00

financial model inflow of Mooy : ) ] ] 33823
where the IRR is the Net Cash Flow (1,000.00) - - - - 133823
same as the gt‘OWth IRR 6.00% =IRR(H12:Q12)

rate.

TheThis fact that cash flow between when we first take money out of our pocket and
then have many periods when we receive or pay money creates what | call-theestment

36You can work through exercises in the IRR filatigis://edbodmer.com/projectfinancetheory-and-contracts/.



headache. The problem with the IRR

statistic is that the intermediate 0 ! 2 3
Free Cash Flow

cash flow assumes that we can Cap Exp 1,000.00

H EBITDA 400.00 400.00 400.00

InveSt the money at the same rate Cash Flow (1,000.00) 400.00 400.00 400.00

as the IRR itself. You can prove tha
. . Discount Rate 6.00%
thg IRR is the growth rate with NPV 65,26
reinvestment at the IRR itself by
setting up a sim@ little example
with an upfront investment, some Cash Balance
Opening Balance - 400.00 838.80

cash flow received and an assumeC  add: Re-investment 9.70% - 3880 8137
Add: Cash Received 400.00 400.00 400.00

IRR 9.70%

lifetime for the investment. When Closing Bajance 10000 53880 132018
cash is received, you set up an

investment account with an opening == B

and closing balance and then allow  muttiple 13

the cash in the investment account  .,: 0.70%

to grow by investing in other

projects that receive the same IRR. At the end of the life of the project, you can tabulate the
accumulated cash. When you divide the ending money by the beginning money and raise it to
the power of one divided by the life of the project, you get the coonpib growth rate which is
exactly the same as the IRRThis just proves something that most will now, namely that the
IRR is thgrowth rate with a big footnote. The asterisk is that to achigu@wth, the money

must be invested at the IRR itsélheexample in the adjacenhsert demonstrates this idea.

The top part shows the IRR computed for an investment that lasts for three years (using the IRR
function in excel).The second part of the table proves thayou receive the cash flow and

then re-invest the dividends in other investments that yield teme IRR, then the compound
annual return over the three years after the irstment produces the same return as the IRR
The IRR is 9.7% and the growth rate in cash flow is also 9.7%.

The simple example of computing IRR as the growth rate of casledioesponds to
the definition of profit maximization in economics. First, rather than accounting profit
maximization, EPS growth, obtaining high return on invested capitathieving the highest
L2aaArofsS btxx £SGQa &0l NI o0& gKIG LIS2LIS gK?2
want most. If you have managed to save a bit of money, you can measure how well you are
doing you can measure your performance by the grovette in your @ash flow. The growth rate
is a compound growth and can be computed on an annual basis (the CAGR). When you see on
television that the economy has grown at a rate of 2.1% or that stocks (including dividends)
have grown at 8%, this is CAGR.

Assessing InvestmerUsing NPV or IRR

$7You can write IRR = (Ending/Starting)(1/Aitewhere Ending in the formula is the
accumulated cash with rmvestment at the IRR itself (no circular references here).



Over the years$ havehad to listen many times to the tiresome argumexst to the use
ofIRRversug S LINE a SIpVEL.0 afivayis trsiighttidat this disputeas meaningless as
everybody should know that the IRR and NPV are equivalent decision rules because the IRR is
defined as the discount ratie the NPV formulghat makes theaggregateNPV equal to zero.

Defence of NPV with low cost of capital investments. Review and problem of applying
same or similar cost of capital thfferent investments. Can increase value by investing in low
cost of capital investments and growing. A good example is investing in renewable energy
projects with a set of contracts and that is mature.

But n one of my classes | met a person whpresented the polar opposite of Dr
Phalippou His name is Denniand he had workethard as an analyst makingrious models
for different ClR Qnho wouldgive himdifficult modellingrequests Denisis obsessed with
presenting things in areative andpractical manner andoes not pay much attention to the
theory of finance! & (i K $ie wofkéd dbiid notpay much attention taneasures of the
cost of capitglDennis asked about finding decision metrics that do not depenchaking an
estimate of the cost of capitalfter thinking about what Dennissked a bulb went off in my
head and | realised thdhe IRR versus NPV debaén factmuch moresubtlethan | thought
The debateeallyinvolves thenuancedquestion ofwhether you should start with a discount
rate and make investment decisions using the cost of capital as advageether you should
search for metrics thadlo not directly depend osomethingg the cost of capital- that is
fundamentallynot measurable.

For example, | ask people to define the IRR and | either receive the answer that the IRR
is the rate of return (like saying the plane is late because it is delayed) or the meaningless
technical jargon that the IRR is the discount rate that makesthe N@X¥ ey T SNB 642> (K
FYR /9hQa 2F |ff (KSaS O2N1lIRNIGA2ya NB GNBAY
NPV equal to zero). This sort of discussion is included in Part Il. Later, in Part Ill, | work through
mathematical equations and protiiat the IRR is the compound growth rate in cash flow
earned by making and investment. This investment has a big caveat. That caveat is that the
growth rate assumes rmvestment of dividends occurs at the same rate as the IRR itself. In
Part Il | also @sent an alternative for computing the risk premium earned by an investment
relative to the riskfree rate.

Capital Investment and Assessing the Value of Justin Bieber Songs

Before discussing the nuances of project finance analysis and the problems with
corporate finance as well as how to integrate project finance ideas into corporate valuation, |
begin with a basic capital investment analysis. You can think of this as tiseéodeaf a



corporation to invest in a new factory or a new hotel. Alternatively, you can ponder the value of
getting married or the value of investing in an MBA degree. Later chapters will move to project
finance valuation and then discuss how projects can be condbimsimulate the value of a
corporation.

To illustrate issues associated with basic investment rules, | try to construct as simple
and as general investment as | can imagine. My example comes from something | heard about
on television. | am sometimes forced to listen to the local television sihowse U.S. (that
typically promote celebrities and Disney and then have advertisements about drug companies).
A local news station reported a story about Justin Bieber selling rights to his songs for US 200
million to the private equity company Blackst | assume that upon listening this story,
lyedo2Re& NBIRAY3I GKAA 0221 ¢2dA R GKAY{ I 02 dz
using IRR, NPV or some better method (I admit that | could not name one of his songs, but |
have found that many youngeople in my classes have no idea who the Beatles are.)

When you think about the value of cash flow from these songs, they may increase in
popularity or maybe they will be forgotten. Maybe the songs of Justin Bieber will be like the
works of Beethoven and be played for hundreds of years. To simulate the falustm Bieber
music | have taken five minutes and constructed a financial model that hopefully illustrates the
essence of NPV and IRR. | have
assumed different economic  Justin Bieber nears $200 mln deal to sell music
lives and different cash flows rights - WSJ
defined by growth rates as it is rewers
reasonable to assumiat we
are not very sure about the
life and the level of the future
popularity of the music. When
| began writing this chapter, |
constructed a more complex
model, but | have found that
this simple model is more
effective. Figure xxx illustrates
resultsof the different lives
and cash flow growth using a
data table3®

1 1 Dec 21 (Reuters) - Pop star Justin Bieber is nearing a deal worth about $200 million to sell his music rights
In studying finance at {Feuterc)-Fop 9 > 9
to Blackstone Inc-backed (BX.N) Hipgnosis Songs Capital, the Wall Street Journal reported on Wednesday,

unlverSIty1 you WOUld be citing people familiar with the matter.
taught to measure the value
2 -_F WdZé l:l 7\ y- }\ S c— The potential deal includes the Canadian artist's interest in both his publishing and recorded music catalog,

according to the report.

estimating the future cash
ﬂOW and then US| ng a d |SCOU n1 Hipgnosis buys song catalogs from artists and earns revenue when their music is streamed online or used in

movies or advertising.

38You can find the spreadsheet associated with this example at www.edbodmer.com



rate to bring the value back to todaythe present If the value of the future songs is larger than

the $200 million paid, the investment is good, and it should be made. There are many problems
with the NPV as a decision rule including something called the capital budget constraint and
dealing with differem asset lives. But the worst problem with NRMthat a small change in the

cost of capital that people think of as some kind of variable that can be easily established is
there. If the NPV is very highith a5%cost of capitalit mayturn to negative at 6%Another

smaller investment may have positive NPV at both 5% and 6%, but if you believe the NPV rules
and you have made a fancy cost of capital analysis suggesting 5% is the cost of capital, you will
select the investment that can turn negative with alstigncrease in the discount rate.

To illustrate problems with the NPV rule | present a little table that contains different
AO0SYIFNA2a gAGK NBaLISOG G2 GKS NBYFAYAYy3d tATFS
assumptions about the growth in the value of the songs and differerdiptiens of the
remaining life over which people will continue to pay for the music (of course, you could be
much more X
sophisticated). The Cost of Capital ™% —

simulations are IRR: No IRR:3% IRR:-1% NPV:No NPV:3% NPV:-1%

summarized in Figure Life Growth Growth Growth Growth Growth Growth
xxX. The Figure 10  0.00%  2.45% -0.82% (278) (194) (303)
demonstrates that if 15 556%  8.27%  4.65% (83) 83 (131)
the future cash flow is 20 7.75% 10.59%  6.81% 56 311 (13)
. 25  8.78% 11.68%  7.81% 155 501 66
dlscgunted. ata 30 9.31% 12.24%  8.33% 225 657 120
relatively high 35 9.60% 12.55%  8.61% 275 786 157
discount rate, the NPV 50 9.91% 12.90%  8.92% 355 1,054 210
is low and negative in 75  9.99% 12.99%  8.99% 392 1,268 230
most cases (the 10% 100 10.00% 13.00%  9.00% 399 1,350 233
120 10.00% 13.00%  9.00% 400 1,378 234

case). On the other
hand, if the discount
rate is low (the 5% case), then almost every scenario except the case where the songs are
forgotten after 10 years has positive value relative to the $200 million invested. The point is
that Figure xxx demonstrates how the net present value depends ondsieof capital rate

applied. In Figure xxx, the IRR is equal to the discount rate when the net present value is zero.
For example, ithe left-hand side of the table, the NPV is zero when the remaining life is 100
years, and the growth rate is zero. This implies that the IRR is equal to 10% using the life and
growth assumption.

There are also practical problems with the NPV in terms of ranking investments. Say you
have a really big project that results in a quite large positive NPV because the IRR is a smidgeon
above the cost of capital. Maybe you could use the NPV of 241 watB% growth case using
15 years and 5% cost of capital in the rigland side of Figure xxx. But this same scenario
results in a negative NPV when using the 10% cost of capital. In theory, making the Justin Bieber
investment is better than abunch of smaINR 2SO a $AGK YdzOK KAIKSNI Lw
cost of capital. But if you get the cost of capital wrong and increase it a bit, the whole thing
reverses, and the big project with positive NPV becomes negative. Further, if the big project has



a longer life than the small projects, the NPV for the small projects should include replacement
projects and the NPV does not account for the potential replacement of project.

In preparing for my teaching assignments, | have read the McKinsey Book a few times.
The first time | read the book I thought it was a powerful explanation of how to apply financial
ideas. The second time | read it | was much less impressed. The thirdreaetit | thought it
was dangerous in its emphasis on using WACC in evaluating the return on investment and over
emphasizing discounting cash flow. One of the things I liked in the first version | read was the
statement that analysts tend to overestimeathe cost of capital and then compensate for this
high cost of capital with over optimistic assumptions. When | looked for this in later versions
the statement disappeared.

Problem with the NPV MethodAny Suggestion that the Cost of
Capital Can be Accurately Measured is Nonsense

The cost of capital consumes three chapters at the end of the book. | have purposely put
the cost of capital at the end of the book and not the beginning because it is not reasonable to
claim you can compute a The cost of capital is defined as the minewpected rate of return
investor will accept for a given level of risk. This is a mysterious number where you searching
for the lowest acceptable number. The minimum return cannot be found on the internet (like
you can find credit spreads and interest re}end it does certainly does not come from a
survey of Chief Financial officers tell you (they will give you ridiculously upward biased numbers
because they naturally want to earn high returns). The best way | can think about the definition
of the cost ofcapital number is to imagine a bidding scenario.

Say you have multiple bidders sitting in a meeting room in Dubai who want to win a contract to
construct a solar project. In order to win the bid, you must offer the lowest price. Further
assume the equipment is mandated in the bid and the estimates ofdiseare very similar for
different bidders. | mean to construct this example so the only real way to win the bid is to push
the rate of return to as low as you possibly can and still earn a return that's acceptable given
the level of risk. When you aréting at the table you may have to make a cell phone call to the
CFO to push him down as far as he can go. You need to make the CFO complain, swear and
sweat. That minimum level is exactly what the cost of capital is supposed to be.

With all of the business schoofsofessorsand Nobel prizes it is remarkable thae
NPV/IRR debate continugand finance hasot come up with a good way tmeasure the value
of an investmentl ended the last chapter witthe mathematical fact thatmall differences in
the earned or desired returicompound growthan make a big difference in the value of a
corporation as the timgeriod for the evaluation of a corporation is indefiniféhis is the same



way of saying that small differences in IRR are not trisslve proceed with discussion of
valuation,l will generallyuse the IRRs the most reasonable way to measure ret(fior

example as compared the ROL®Ay problem with the IRR is not th@oblem that is often

taught-- the mathematicalissue that you sometimes it cannot be compuiéthe cash flow

sign changedroblems with the IRR really come from tleenvestment headachdescribed
belowwhen you must make some kind of assumption with respect to what happens to money
that you receive; dividends-- before the end of the projecin writing this book Ho discuss a
resolution to this issue wita method | name the risk premium method that computes the
earned risk premium above the ridfee rate.But in the real world the IRR is useadhd it is

doubtful that anybody will pay attention to other measures.



Chapter8: Problems with and Alternatives
to the IRR¢ Hydro Projects in Africa

No Magic Pill. Instead, Some Suggestions to Improve Your Critical
Thinking About Finance

The Oxford professor who complained about R&/ have had various reasons for his critique.

| doubt his problem was a nuanced argument that both the IRR and the NPV techniques
implicitly compound risk premia in evaluating investments and while that may apply to some
investments, it certainly does naipply to allIRR gives no value to cash flow far in the future or
that the IRR does not directly measure the effect on returns from changing Tis& real issue

is coming up with a good alternative and understanding why IRR is computed.

The MIRR is the modified IRR where you put iniavestment rate that could be the
WACC. You can set up an account where the opening balance receives a rate different than the
IRR itself. You could assume that themeestment rate is an estimate of tR& ACC. If there are
no intermediate cash flows (like equity cash flow in a private equity transaction for example),
the re-investment rate does not matter. But in more typical situations, the project produces
continual cash flow and rmvestment income &n easily be more than the nominal cash flow
itself. The big problem with the MIRR which means it should not be discussed further is shown
in the table xxxx. In this

Life - Years Cash Flow

bl h f 1 | MIRR MIRR
ta €, the cost o Caplta 15 30 s0 100 Ratio 80 100 120 140 Ratio
: 300%  3.78%  581%  575%  509% 135 300%  5.02%  581%  645%  7.00% 139
ChangeS and there IS NO 400%  426%  631%  627%  564% 132 400%  553%  6.31%  695%  7.51% 136
. . 500%  474%  684%  683%  6.26% 132 500%  6.05%  6.84%  750%  805% 133
Change In thelr IRR becaus Re-invest 600%  5.24%  7.40%  7.43%  694% 133 600%  6.50%  7.40%  805%  8651% 130
Rate 700%  574%  797%  805%  768% 134 700%  717%  797%  863%  918% 128
the IRR does not depend 800%  625%  B56%  872%  B846% 135 800%  775%  BS56%  922%  978% 126
900%  677%  917%  941%  927% 137 900%  836%  9.17%  983% 1040% 124
H 1000%  730%  980% 1012% 1010% 138 1000%  898%  980% 1047% 1104% 123
on the cost Of Capltal The 1100%  784% 1044% 1086% 1096% 140 1100%  962% 1044% 1111%  1169% 121
. 1200%  839% 1110% 1161% 1182% 141 1200% 1028% 1110% 1178% 1236% 120
NPV declines as the cost o
. . IRR 945%  450%  945% 1046% 1069% 238 945%  740%  945% 1134% 1312% 177
Cap|ta| Increases. | defy yol Rp 568%  065%  568%  951%  17.14% 568%  3.49%  558%  786%  10.05%
. ) Rf 350%  350%  350%  350% 350%  350%  350%  350%
to |nterpret thls IRR for RF+Rp 415% 918% 13.01%  20.64% 197 6.99% 9.18% 1136% 13.55% 194

projects withdifferent

sized projects and with projects that have different lives. Now look at the MIRR row. The MIRR
is just maching the cost of capital, so this statistic is essentially a copy of the cost of capital.
Worse yet, the MIRR goes up when the cost of capital and supposedly the risk goes up.



Alternatives to IRR Other than the NHN Measuring Growth and
Value

| have struggled with the ravestment rate problem for a long time, and | have largely
given up on finding a better alternative than using the IRR itself as thevestment rate(with
the exception of the IRR premiumbelot) 2 Ayaid2y [/ KdzZNOKAT f Qa FI Y2dza
GKS g2NRG F2N¥Y 2F JI20SNYYSyd oSaaRrRSa Fff GKS
argument against democracy isafiveh y dzi S O2y @SNAIF GA2YyY SAGK |y | @
better). In terms of IRR compared
to alternatives hat may be used,
the typicalalternatives to IRR
include MIRR, MOIC, payback, an %%
NPV 10.00%
8.00%
| computed the XMIRR. Somebod ¢ 0%
said in fancy language that thisis , .,
demonstrably better and | got half
way through a McKinsey article. 0005

Nothing here. 0 20 40 60 80 100 120
-2.00%

IRR with Alternative Justin Bieber Scenarios
14.00%

2.00%

e |RR: No Growth IRR: 3% Growth IRR: -1% Growth

The classic decision rule for any investment is to first come up with a discount rate that
reflects the risk of a project and then compute the net present value. In general, arguments
about NPV versus IRR silly because the IRR is just another way ofexpties NPV (the IRR is
the discount rate that makes the NPV equal zero). But the NPV (that accounts for-tlantip
investment and prospective cash flow) gives you a number that is not useful from a
psychological perspective. The number is above zerervthe IRR is more than the cost of
capital, blah blah blah. The practical contrast between the NPV and the IRR is a bit more
interesting and involves two things. First, for the NPV calculation you need a measure of the
cost of capital which as | keep regieng is at best a vague number. The idea of presenting the
dramatic change in value that results from small changes in cost of capital demonstrates why
people do not want to rely on the number. Second, the number given by the NPV is not a
practical way taank investments. Note that | include AP¥djusted present value in this
discussion. The APV just uses a different way to compute the cost of capital and does not really
add anything.

The thing that is attractive about the IRR is that we do not havadke any assumptions about
the most controversial part ofaluation,which is thecost of capitalSo, wherthe big boss

looks across a whole bunchdifferent investments or a private equity firm receives proposals
from developers desgrate to get money or you are decidingvhich stock to buy after you have

a very good model witbareful evaluation of the terminal valyer you are decidingvhether to
invest inanother child (probably a negative IRR, especially after you add in the cost of carbon



emissions)youcan compute the IRR and quickly compare lthey \ac@ods investmentsyou

Oy NIyl LwwQa YR FTAYR UKS 0Sad inkektingl@ofi 2 R2
them). If we couldonly get around thenasty reinvestment issué discussRRproblems with

changing riskdifferent lives,positive¢ negativeg positive cash flow and high IRR letegm

investmentsin Chapter 3.

| have reviewed Harvard case studies and the kind of analysis that is discussed in expensive
MBA programs. The framework for these cases is to start with the cost of capital using the
CAPM with some kind of given arbitrary equity market risk premium. \Wiréthalippou

exclaims that IRR BS he is most probably advocating this kind of academic treatment of value
that depends on the cost of capital assumption. Like the typical case studies, he probably
assumes a cost of capital using a high equity mark&tpremium. But given the craziness and
vagaries of computing cost of capital, any method that depends on cost of capital is rightfully
rejected as a preferred method by people who make investment decisions in the real world.

Multiple of Invested Capital and Payback Period have the Assume no
Reinvestment Rate

For many transactions it is becoming common to show the multiple of invested capital
and if you have not seen this it may seem sophisticated. In fact, it is very simplistic and
completely ignores any income at all fromirerestment. The payback period algist
accumulates cash flow and counts how many periods (years) it takes to recover the initial
investment. The payback period can be a little intuitive if somebody tells you that you get your
money back in six years and then all the rest is upside.Hgupayback period ignores the cost
of money, and it does not quantify the upside. The MOIC, like the payback period, ignores any
cost of money and it does not directly account for the tipeziod it takes to get back the
investment. The MOIC can be compditer a given timeperiod, and it is then very similar to
the payback.

The real problem with the MOIC is similar to the IRR problem in that it does not account
properly for the timing of cash flonsthe dividends received over the investment period. If
dividends are received almost immediately (like tax equity investmierttse U.S.), this is

ignored in the calculation. The MOIC is the multiple of invested capital which is simply the total
cash inflow divided by the cash outflow for the investment. | also compute an alternative
multiple of invested capital that includes-revestment earnings. The payback is the number of
periods it takes to payback your investment. The premium above thdraskrate measures

the total cash flow inflow compared over and above the inflow you would get if you invested at
the riskfree rate.

In working on financial modetsver the yearsl have tried to come up with methods
that address theproblems associated with the IRparticularlythe reinvestment headache.



Before writing this book hadjust aboutgiven up.But when thinking about the CAPM and debt
where cost of capital is expressed as the premium relativeriskdree rate, | have developed
an alternativewere returns can directly be compared to the equity risk premium and/or credit
spreads| am not suggesting that the risk premium method will be adopbed,you can use

the approach as an alternative and demonstrate distortions in the IRR.

Earned Premium versus Risk Free Rate
Mechanics of Risk Premium Methqd hree Steps and Simple Example

Easy to compute the premium versus the figte rate. If the IRR is the risk free rate there is no
premium.

Can Spread out the premium over

Assumptions

the life in different ways. One way Lo g O Perod Case
is to use the PMT formula and
. . Cash Flow 0 1 2 3
spread out the premium at the risk i TRUE FALSE FALSE
fl‘ee I’ate ‘CRa;h Flow (1101%%%2; 1,100.00 - -
IRR - Rf 7.00%
After compute the levelised Steps
. L. o NPV at Rf - Step 1 1,067.96
premium, can divide by the initial Divide by Initial CF - Step 2 1.07
. . Aggregate Risk Premium Earned 6.80%
Capltal eXpendltureS. Level Payment of Risk Premium Earned - Step 3 7.00%
Proof
Start with one period case where [ iestment with vt 103000 ) )
the answer is clear. Here the cash  rercentaboverf 7.00% 0.00% 0.00%

outflow is 1,000 and the cash inflow is 1,100 meaning the return is 10% (1,100,008

risk-free rate is assumed to be 3% and so the earned premium i¥ @&could just subtract the

IRR from the riskree rate to get the 7% premium. Alternativelyou can compute the PV of

1,100 at the 3% risk free rate giving you 1068. Ther6tB& can be computed with the PMT
function for one period giving you the same 7%. Finally, you can prove that 7% really is the risk
premium by creating a level paymeifarr a oneyear risk free security. This would give you

1,030 as shown on the bottom of Table xxxx.

To further explain this processhave created a twqyear and a threg/ear case. In these cases
you cannotsimply subtract the risk free rate from the earned IRR to computestivaed risk
premium. The underlying problem is the discounting of the-figk rate.

Use an example with one outflow and a set of cash flows



In the second case the IRR5iI6% with two years of cash flow. If you subtract tisi-free rate
of 3% from the IRR, you get a risk premium of 3B&tthis calculation neglects the
mathematics thapremium iscomputed over two period3Vhen computing the present value
at therisk-free rate, thevalue you would pay for ask-free stream is 5.24% more than the

Investment. Rf 3%
P . Growth 2%
Dividing this Target ™
. Life 60.00
premium by 2
) 0 1 2 3 4 5 6 7
g|VeS you a Life Flag 60.00 E UE
. . First Portion 30.00 UE R RUE TRUE TRUE R
penod_by_penod Second Portion 31.00 FALSE  FALSE  FALSE  FALSE  FALSE  FALSE  FALSE
premlum Of Discount Factor Target 7% 1 1.07 1.14 1.23 1.31 1.40 1.50 1.61
Discount Factor Rf 3% 1 1.03 1.06 1.09 1.13 1.16 1.19 1.23
2 62% ThlS Growth Index 2% 1 1.02 1.04 1.06 1.08 1.10 113 1.15
" " Base NPV Investment
OA | Case 1Flat 7.00% 71,23 (0.00) (1,000.00) 7123 7123 71.23 7123 7123 7123 7123
2 * 62 A) IS nOt Case 2 Growth 7.00% 52.95 - (1,000.00) 54.01 54.01 55.09 56.19 57.31 58.46 59.63
P Case 3 Low High 7.00% 105.65 0.00  (1,000.00) 5283 52.83 52.83 52.83 52.83 52.83 5283
preCISe because Case 4 High Low 7.00% 39.01 - (1,000.00)  78.02 78.02 78.02 78.02 78.02 78.02  78.02
H Case 5 Low High Growth 7.00% 65.91 - (1,000.00)  33.62 34.29 34.97 3567 3639 3712 37.86
It doeS not Case 6 High Low Growth 7.00% 30.36 - (1,000.00) 6193 6317 64.43 65.72 67.03 68.37  69.74

recognize the
value of therisk-free investment over timeYou can use a levelizing formula to compute this
whichaccounts for the accumulation.

Simulation of Why this Makes a Difference

First, the model. Use the solver to find the cash flow that gives the same IRR. In this case the
cash flow is set in cases with different patterns and different lives to give a value ait#%.

case demonstrates that the same IRR gives different risk premium fighges, there is no
judgmental discount rateRemember, the IRR is the same, but because of thewestment
assumption, the economic evaluation of different cash flow patterns are distorted.

The cash flow patterns are shown in the graph below.



In the table below, thgoremiums for the longelife are increased even though the IRR has not

changed.
Alternate Patterns and Risk Premium 30.00 Year Case

7.00% IRR

180

160

. . —cC 1 Flat IRR 7.00% RP 2.96%
The problems highlighted ., ~ ™
Case 2 Growth IRR 7.00% RP 3.39%

from the methods above are that Case 3 Low High IRR 7.00% RP 4.56%
we do not want to use the CoSt 01 ™ - case 4 High Low IRR 7.00% RP 2.01%
capital and we would really like
to get around the problem of the
re-investment rate. Further there -
is a problem with the IRR when
evaluating longived assets (and
high returns). This problem is y
illustrated in table xxx below. In
table xxx you can see that with
longer lives, doubling the life of
an asset results ia very small
increase in IRR even though the cash flow has more than doubled. In table xxx, thedRR fo
project with a life of 45 is 10.45% while the IRR for &&ér project has an IRR of 10.69%. This
is mathematically

100

8

<]

o

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

30 - year case Levelised correct but not at
PV at Rf Factor Aggregate Risk Premium a” intUitive. The
Case 1Flat 1,579.53 1.58 0.58 2.96% .
Case 2 Growth 1,664.11 1.66 0.66 3.39% change in the cash
Case 3 Low High 1,908.71 1.91 0.91 4.64% flow received on
Case 4 High Low 1,394.67 1.39 0.39 2.01% . .
Case 5 Low High Growth 2,006.34 2.01 1.01 5.13% the prOJeCt IS
Case 6 High Low Growth 1,440.33 1.44 0.44 2.25% shown by the
multiple of invested
60-year Case Levelised 60-year ital which i
PV at Rf Factor Aggregate Risk Premium  vs 30-yr Caplta wnicn 1S -
Case 1 Flat 1,971.31 1.97 0.97 3.51% 18.70% for the 45year life
Case 2 Growth 2,347.18 2.35 1.35 4.87% 43.67% :
! na incr
Case 3 Low High 2,741.79 2,74 1.74 6.29% 35.75% and increases to
Case 4 High Low 1,686.82 1.69 0.69 2.48% 23.25% for the 96year
Case 5 Low High Growth 3,399.19 3.40 2.40 8.67% 68.85% project. One way to
Case 6 High Low Growth 1,864.57 1.86 0.86 3.12% 39.06%

address this it
compute the premium earned relative to making an equivalent investment in draskasset. |
believe this is not a new idea. Compute the cash ffow would receive from using your
investment and assuming you get cash flow from the-fisk rate. This should be something
like the rate of inflation. Discussion of tax equity. Get the equity out immediately versus a
leverage buyout where have to wait.



0 1
Frse C:sh Flow 00000 0 1 2 3
ap Exp ! ' Free Cash Flow
EBITDA 1,100.00 Cap Exp 1,000.00
Cash Flow (1,000.00) 1,100.00 EBITDA 400.00  400.00  400.00
Cash Flow (1,000.00) 400.00 400.00 400.00
Risk Free Rate 2.00%
IRR 10.00% Risk Free Rate 2.00%
IRR versus Rf 8.00% IRR 9.70%
IRR versus Rf 7.70%
Investment at RF 1,020.00 1,020.00
Premium 80.00 Investment at RF 346.75 346.75 346.75 346.75
Periods 1 Premium 53.25 53.25 53.25
Value of Premium 78.43 Periods 3
Levelised 1.02 Value of Premium 153.55
Annual 80.00 Levelised 0.35
Premium 8.00% Annual 53.25
Premium 5.32%
How to calculate. How to Us&raph or Table of
How much Really Means
Risk Premium and Life IRR versus Risk Premium - No Growth
25.00% 12.00%
20.00% 10.00%
8.00%
15.00%
6.00%
10.00%
4.00%
5.00%
2.00%
0.00% 0.00%
10 20 30 40 50 60 70 80 0 20 40 60 80 100 120
-5.00% -2.00%
=== RP: No Growth === RP: 3% Growth RP: -1% Growth @mm=RP: No Growth  =====|RR: No Growth
RP: No RP:3% RP:-1% IRR:No IRR:3% |IRR:-1% NPV:No NPV:3% NPV:-1%
Growth Growth Growth Growth Growth Growth Growth Growth Growth
10 -1.43% -0.03% -1.84%  0.00%  2.45% -0.82% (278) (194) (303)
15 1.92% 4.16% 1.30% 5.56% 8.27% 4.65% (83) 83 (131)
20 3.59% 6.70% 2.76% 7.75% 10.59% 6.81% 56 311 (13)
25 4.57% 8.62% 3.57% 8.78% 11.68% 7.81% 155 501 66
30 5.22% 10.24% 4.06% 9.31%  12.24% 8.33% 225 657 120
35 5.68% 11.72% 4.36% 9.60% 12.55% 8.61% 275 786 157
50 6.47%  15.90% 4.77% 9.91% 12.90% 8.92% 355 1,054 210
75 7.03% 23.16% 4.88% 9.99% 12.99% 8.99% 392 1,268 230
100 7.27% 31.51% 4.83% 10.00% 13.00% 9.00% 399 1,350 233
120 7.36% 39.18% 4.78% 10.00%  13.00% 9.00% 400 1,378 234




Chapter9: Financial Statement Analysis
and Difficulty in Findinghe EarnedReturn

Stamp Out Chartered Accountancy

Rate of return is a measure of the benefits of an investment relative to the cost of the
investment.lt drives both the assessment of an investment amehsurement ofvhether an
investment is performing better or worse than expected. Nblyegan my career in an
accounting departmentand| feel alittle bad in asserting thatccounting get#s most
fundamental objective wrongVly critiquein this chapteiis divided into the following four
parts:

1. Why anunbiased and accurate
measurement of return ismportant.

2. What are reasonable expectations of
return in thelong run

3. Why classic financial statements of a
corporationresult in biased
measurements of return Oh, otprilike ovoliko

4. What can be done abouheasurement SR vsam P
problems resuing inaccurate Monty Python Accountant
performance evaluation.

A key idea irChapter 2 and Chaptergas todemonstrate that calculation of return is
behind a lot of valuationThe theme of evaluating rate of return will continue in our discussion
of performance evaluation in Chaptgr in discussion of multiples in Chapter 6, in developing
terminal value in Chapter 7 artdroughout the rest of the bookThis chapter is abouhe
mechanical computation ofturnsfrom financial statementand whether it is possible to
derive ausefulestimate ofreturn can be establigd. In order to make valuationwe go back
to the strategygraphof value drivergthe return versus cost of capital and growth) and the
pointsabout competitive strategy that can restuitvalue creation

Why UnbiasedReturn Statisticare Essential from Financial
Statement Analysis



Imaginethe following situation You know the rate of return for current investment
projects in a corporation. You have studied the market prospects for the company, the
competitive landscape and the cost structure in the industry and you are convinced that the
current level of returron investments (the IRRJill decline by a modest amount over the next
five yearsand the potential for finding new investments (the growth rate) will also dechftai
have your own idea about the minimum IRR that you will accept for taking risks for the
company and that your forecast will be wrong (this is the definition of the cost of capital). In
this imagined caswith IRR information of on individual projecigu could make a reasonable
valuation of the companyMaybe you could ustne value driver equation introduced in
Chapter 2with changing returns and growtheBer yet, you could develo@ simple financial
model that includeseparate investment projects witthanges in the return. This is the way
valuation is supposed to work.

The problem with accounting data is that you cannot do either of these things with
financial dataMaybe you can make an earnings projection from company provided guidance or
from the earnings forecasts made by investment analysts. But when it comes to th&elomg
prospects for earning a return above the cost of capital you get simk.do not have
information on individual projects, and you only have return on investment measured from
operating income and the balance of net plant, both of which arecafd by depreciation
expenself you do not start with a correct measure of the rate of return and the future return is
distorted because of accounting information, you cannot makmod assessment of the
returns that can be generated from new projecfd| of your work that evaluates details of
company strategy and industry economics will or will not generate high or low returns cannot
be effectively used in valuatiofor example,a&y the rate of return computed from financial
statements is overstateddrause the assets are old or there has been an impairment-wfite
andor the prospective return is understated because straight line depreciation. You cannot
then apply your analysis of the competitive position of the company and its management skills
in maintaining economic rent.

| argue that the fundamental goal of financial statement dateoisputing the return on
investment and accounting data badly fails in tlespect.

Once we have the return on capital, we can make some kind of prognosis about what will
happen in the future to that return. In the end, the most basic objective of financial statement
analysis is to gedome of the reasons that the one think you want from the accounts is the rate
of return on capital include:

1. You couldthen apply the value driver formula {§¢/ROIC)/(Required Retwgrowth) to
derive how much you would pay for an asdétve want to do thiswe need araccurate
picture of the pasteturn so that we carassesshe future prospectsWithout knowing
the return, this little exercise will not get you anywherdépter 2)

2. The understanding d®/E and EV/EBITDA multiples depends in part on the changes in
the rate of return.For example fithe retum is expected to increase, tlearnings
multiple should bemuch higher Further,even if a company grows a lot, if the return is



low the multiple should also be lawo evaluate changes in the rate of retyou would
requirereasonable data on both the historic return and the prospective re{@inapter
6).

3. Terminal value calculation and philosopl@hapter 7)depends on an assessment of
whether yau believe that current levels of return can be continued /andvhen and
whether you believe theeturn will declineTo make judgments about the terminal
value you again should have an assessment of current retetasve to the longrun
potential.

4. In evaluating individual projects and corporatiphsuggest that thérst testshould be
whetherthe projected return is reasonable giveompetitivelandscape. If the
projected return ishigh, you shoulé@sk tough questions about competitors entering the
market. This assessment of whether the return is reasonableart comes from
evaluation of historic return§Chapter 5)

5. A simple way to think abouwtcquisition analysis is ook for companies in your industry
that are earning a low return on investment which implies that gswan acquiror can
improve the returnlf you do not have reliable data on the historic return, this
assessment cannot be made.

6. Itis one thing tdalance the balance sheet in a modedsAssing theeasonableness of
a corporatefinancial models another matterl suggest thathe way tostart makngan
assessment od forecast is taompare the projected return on investmewith the
projected return on investment (not the return on equity). If the returmistorted, this
first test cannot be made.

From these points | hope you agree with me that if financial statement anabysisot be used
to evaluatethe rate of return then it is not very useful.

Three Graphs that Demonstrateroblems in Measuring the Rate of
Return

One moredemonstrationof the notion that evaluating the rate of return on invested
capitalis data presented by McKinsey. Figure xxx taken from thed@ion of their book is
supposed to illustrate howeturns decline over timéut high returns remain high and low
returns remain low(For some reason they do not include goodwill in the analysis even though
it represents part of the cash that is invested to purchase a comgatigcuss this latgrThe
graph is also meant to illustrate that returns do rmaimpletely converge to one another, but
instead companies that have been earning high returns continue to earn high refumsss all
very nice ad may be true. But if the returns are distortbécause of aging assets,



impairments, goodwillasset allocations, and many other things, tipiaph cannot be based on
meaningful data.Furthermore, if you somehow still believe that WACC means anything after
completing this bookthe returns in Figure xxx certainly cannot be compared to any kind of
WACC number because of thistortions
— o A P in computing the returr?® Psychology.
. Think made a big discovery and cannot
¥ admit that the numbers are worthless

5 because of accounting rulel$ was true
» than could get fancy with terminal value.
] e S — Understand if wroteB00 page books and

exHiglT 6.8 ROIC Decay Analysis: Nonfinancial Companies

consulting ixentredon the ideaNeeds to

e be proprietarybecause would be such a
B T mess.

Number of years following portfolio formation

one of five portfolios, based on ROIC
ormance Analysis Tool

Requirement forEconomicReturn in Assessing Forecasts

As an example, consider the forecast made for Air Arataide by an analysissed to
construct a valuatiomf the stock. The one number that would matter to me would be the 10%
ROIC in 2016. This number is a lot highenttige historic numbers and bigger than the
estimates made for the earlier yea(this higher return comes along with a high rate of revenue
growth). The 2016 ROIC drives tierminal value which is the biggest number in valuation.
this example, lte first question must be what is the story behind the increased resmch how
can this return be sustainetlot surprisingly, the projected stkrice was tripleéhe actual
price.The points | am trying to emphasize in this chapter is hrstusefulness of looking at the
ROIC to test théinancial projectiorand second the problem that this key numbedistorted
by accounting mechanics.

39 McKinsey Book!'8Edition. Page



The reason | suggest using ROIC rather than ROE is that a financial model can easily change the
capital structure. For example, if the model builgs surplus cash or borrows shadrm debt

with cash flow after capital expenditures, the return on equitiyl e affected. If a lot of cash

goes on the balance sheet and the earnings on the cash is just about zero, then the return on
equity will decline because the equity balance increases with the cash and the cash earnings
push down the earnings. I

The ROIC mupposed to

2011 2012 2013 e 2014 e 2015 e 2016 e

be more pure Where you Financial Ratios

Liquidity

can assess Current Ratio 211 150 204 187 0.94 097
Quick ratio 2110 149 203 186 094 0.97
Margins
Is it going up because of Gross Margins 13% 18% 199% 20% 21% 25%
. . ETIBDA Margins 15% 19% 19% 18% 23% 28%
h|gher pricesBecause of EBIT 10% 13% 12% 1% 13% 19%
. Net Margins 1% 14% 14% 14% 16% 22%
Operating Leverage. But profitability
o5 ROE 5% 8% 8% 8% 1% 15%
rea| pr0b|em IS |f itis ROA 4% 5% 4% 4% 5% 8%
. ROIC 4% 6% 5% 50% 6% 10%
gOIﬂg up because Of |Owe| RPK (Revenue Passenger Kilometer) (AED bn) 9.60 10.80 11.40 12.44 14.65 7.1
i i ASK(Avaliable Seat Kilometer) (Km bn) 1170 13.00 1372 14.97 17.67 20.68
Caplta| expendltures, Load Factor 82% 82% 83% 83% 83% 83%
Efficency
Addl’eSS more ImpOI’tant Receivables Turnover 62 57 56 56 57 57
Payables Turnover m 105 144 140 135 130
prOblem of how many Asset Turnover (x) 034 037 031 029 035 039

capital expenditures in
the terminal cash flow later.

Thinking of ROIC and Project IRR Forecasts for Valuation in Statistical
Terms

In evaluating the value of a corporation and in particular the terminal value, | argue that
you should make a forecast of the ROIC and the growth. If you knew the future trends in return
on invested capital and the growth, you could use this data to baokihe cost of capital if you
know the stock price. If you make a forecast with the ROIC rather than the alternatives that use
multiples or terminal growth, you implicitly making a capital investment forecast that is
consistent with both the growth rateral the return.

In discussing valuation from discounted cash flow, | have heard people being worried
that the terminal value is a large part of the overall value. | hope you see that this is silly as the
terminal value is supposed to be a big part of the value of a catfwor because any corporate
valuation or any multiple implicitly assumes that a company will last indefinitely. Arguably the
biggest question in valuation is what will happen to the return on invested capital over the
longterm. To make this assessment, @ovious place to start is what has been the return on
capital in the past. For a company such as Carlsberg beer, or Flower Foods the company is
probably already in a stable equilibrium state, and it may be reasonable to assume that the



return on capital is consistent with historic levels. For this, you clearly need an unbiased
estimate of the historic return on capital. It is also better if you have ateng estimate.

In this chapter | discuss the rate of return as a statistic where history can be used as a potential
guide and a starting point. The main point is that the rate of return can be very ambiguous to
calculate, and it can become a biased or useless measwve.Had good historic data on the

rate of return that tell you how much a company has earned in the past and you have some
judgement about what kinds of things will happen in terms of competitive position to access
prospects for future returns, you coultdén have a pretty good idea about the valuation of a
company. But when you see the way that thisigportant statistic is computed in practice,

these ideas fall apart. | suggest that spending time looking at investor analyst reports on the
rate of returncan be a waste of time.

9FNyAy3da C2NBOOMachia 52y Qi ¢St f

You can pondea case where you have no idea how to project the future rate of return. You
couldthen do what most people wouldo, andmake a forecast of earnings or earnings per
share using some kind of historic growth estimation that includes the earnings guidance made
by the company. You may make a careful forecast of two of the three operating fgdtoes
revenues and the expenseBut you would have no idea how to forecast the last part of the big
three ¢ the capital expenditures and other investments. Without &hga of how to make

capital expenditure forecaststhe required capital expenditure to generate the rate of return,
you forecast is most probably meaningl@sserms of the ability to think about its value.

Rate of Retirn and HBS Cases

Case study of Burton Sensors. Simple case and not a real company. Assumes that continue to
grow without making capital expenditures. Do not include return on invested capital in the
case. If computed return on capital it increases. Need to get back toraatoeturn in the
competitive business. Will address this case in terminal value.



Exhibit4 Comparative Data for Four Publicly Traded Sensor Manufacturers, 2014-2016 ($U.S. millions)

TE Connectivity (TEL) Ametek (AME) Opsens (OPS) Cyberoptics (CYBE)

2014 2015 2016 2014 2015 2016 2014 2015 2016 2014 2015 2016
Net sales 12,233.00 12,238.00 13,113.00 3,974.30 3,840.09 4,300.17 5.21 9.60 17.75 41.13 66.24 5333
Operating profit 1,992.00 1,936.00 2,201.00 94432 841.40 931.89 (5.13) (8.49) (6.38) (2.20) 6.15 1.02
Net income 2,420.00 2,009.00 1,683.00 590.86 512.16 681.47 (2.88) (9.28) (6.54) (2.10) 11.56 2.00
Assets 20,589.00 17,608.00 19,403.00 6,660.45 7,100.67 7,796.06 12.76 16.86 27.61 4474 59.58 59.50
Total debt 3,854.00 4,070.00 4,344.00 1,866.12 2,062.64 1,866.17 3.69 5.58 5.30 - — —
Total liabilities 11,004.00 9,123.00 9,652.00 3,405.82 3,844.16 3,768.43 6.87 9.55 9.64 8.68 10.68 7.22
Shareholders’ equity 9,585.00 8,485.00 9,751.00 3,254.63 3,256.51 4,027.63 5.89 7.31 17.97 36.06 48.90 52.28
Operating margin 0.16 0.16 0.17 0.24 0.22 0.22 (0.99) (0.88) (0.36) (0.05) 0.09 0.02
Profit margin 0.20 0.16 013 0.15 013 0.16 (0.55) (0.97) (0.37) (0.05) 017 0.04
Shares outstanding 405.00 366.00 355.00 23991 232.59 230.23 60.18 66.74 80.95 6.71 6.83 6.95
Market capitalization 2495914 2461877  33,490.92 12,74827 15,280.00 16,940.38 51.75 108.11 90.67 51.30 19130 11461
Equity beta* 130 1.26 1.24 1.29 1.16 125 132 117 1.02 0.82 0.80 0.85
EPS 5.98 5.49 474 246 220 2.96 (0.05) (0.14) (0.08) (0.31) 1.69 0.29
P/E 10.31 12.25 19.90 2158 29.83 24.86 NA NA NA NA 16.55 57.30
D/Marketcap 0.16 0.17 0.13 0.15 0.13 0.11 0.07 0.05 0.06

*Based on previous five years.

Part of the problem is evaluating how to evaluate cash amounts that are on the balance sheet.
Invested capital should include cash but not surplus cash. It is generally inefficient to hold cash
on a balance sheetone could say that the cash is sleepifg, unless there are large balances

of cash, it is pretty reasonable to assume that the cash is necessary for ups and downs in
revenue collections and required payouts.

When making valuations, students of finance will quickly learn about net debt. Maybe they
could be told that cash is like negative debt and that any cash that is not used to manage short
term liquidity needs could be used to pay down debt. The studeats lthat a lot of cash

and/or shortterm investments on the balance sheet make the cash flow less volatile (because
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surplus cash is supposed to be treated asativg debt. Further, when you compute return on
invested capital, the numerator should only include cash flow from operating actigitrés
means no income on surplus cash. Similarly, the denominator should only include invested
capital related to opeating activities. This means that if invested capital is computed from
equity invested plus debt invested, then any cash or other investments that are not related to
operating activities should be subtracted from the other invested capital.

Let's deal with the problem of what to do about how much cash you need how much liquidity

do you really need to keep running your business and how much cash is Surplus cash and how
much cash is necessary to run the business. Something | have observedraeilisg | have

done myself is trying to find a rule somebody else does then having some kind of reference.
One example of this is rules on what is surplus cash and what is cash needed for running a
business. One example is an arbitrary rule that 2% ameg is necessary to run the business.
Another rule | have heard about is a little fancier where you compute the standard deviation of
the ratio of cash to revenues and then put if the ratio is more than one standard deviation away
from the average, the arage plus the standard deviation is used for the operating cash. It



sounds pretty sophisticated, but it is the rule is meaningless. In the case of Amazon and GE, |
assume all of the cash is needed for liquidity.

Separating the Balance Sheahd Finding Core Operating ActivitiesMechanics of Computing
ROIC

You make a little column that says invested Capital Computing from Finance alternatively you
go right next door and make a second little column next to the balance sheet and say Capital
computed from direct Investments that are made to finance the corerafiens. An example of
this calculation in the case of Amazon is shown in Figure xxx below. The Core Business of the
asset and when you do that don't include Surplus cash but you do include things like inventories
and accounts receivable very importanthetnet plant assets the loAgrm assets of the

company things that are related to financing the other business from alterations sprayable and
you have to struggle with some deferred taxes and other liabilities and those sorts of items
footnote you can se@ow this works by going to their website and seeing the mechanic okay so
the graph below shows the turn on invested Capital overtime for our two companies Amazon
and the we show this in two different cases where you use difference different assumptions
Suplus cash and other items that's our first ambiguity.

| could complain about the difficulty in segregating ambiguous accounts in the critique of
financial statement analysis.

Figure xxx with segregation of income statement and balance sheet

Financial Statement Analysesnd How Much Does Apple Make when
You Buy andPhone.
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iPhone. One of the reasons is that | want to know how much Apple would be earning when |

would buy the iPhone. To see how much shareholders get when buying an iiaoceuld go
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| use net debt and the case of Apple to illustrate why one can suggest using return on invested
capital as a statistic to evaluate future prospects of a company rather than return on equity or
some other measure that measures cash flow after debt.

In the graphs of return on invested capital for GE and for Amazon, understanding that the
effects of straight line depreciation in the in the calculation return on invested completely
distorts the data. because very problematic issue companies assetarthaging will have a
higher return on invested Capital because they also they need to subsequently increase the



return on invested capital the return on your does not Paramount waiffe but jump in the
invested Capital as we saw in the graph for General Electric now hey.

We have to make some judgments another understaredare trying to look at the core assets

of the business a few years ago have billions in cash on its balance sheet | don't know exactly
why it was there. But | understand it was aboutpatriation. Apple held its cash and they

would have labeled this cash.

Accounting Problem 1: Return on Invested Capital and Asset Life

One reason for the problems with measuring the return on invested capital is the age of assets.
If you think about a single asset with cash flow that is received constant over the life, the return
on investment increases over time simply because the assgteciates and the net capital
associated with the asset declines to zero. This means that if assets are older for one company
than another company, the return on investment will be higher. | was not going to bother with
this, but you may have to demonste this to consultants. Three scenarios. No replacement

and replacement fast.

Accounting Problem 2Research is Different from Development addst What Exactly i8n
Investment

| watchYouTubevideossometimes (never about finance) and | am wagy cheap to pay for the
thing that allows you to skip the advertisiig¥ & 2dz R2y QU (dz2NYy 2FF GKS
come across something likke possibility to make hundreds of thousands withedrking and
without making an investmenfs the size of investment and capital expenditures seemgto b
minimized relative to earnings, traggle in thinkingabout whetheryou can generate returns
without making some kind of investmerwhen you think about economics and try to find how
you can receive money without doing anything at all. You could wait for money to come from
the sky. You could wait for somebody to die and receive inheritance. Maybe you can trick
somebody rich to marrymyou. But other than a few things like that, to get something in the
future, you have to make an investmeiithe fundamental question in finance is what kind of
return you can earn on your money and how can you find people to invest in your project if you
R2Yy Qi KI @S @2dz2NJ 246y Y2ySe

Think differently about investments and do not use an accounting definition that is something
like something where the asset lasts longer than a year. This is nothing. The definition of an
investment should be somethingmoney, time or pairg that you male and that yields future
benefits that are generally uncertain. This can be advertising, inventory, software development,
acquiring permits, employee training and many other things. Think of an irritating interview



with an actor in a Disney movie talking about the deepness of the themes and the skills of the
team making the film. This is an investment.

Cannot remember the definition of investment.

We are looking for ROIC or IRR. But what is an investment. Again, the definition of investment
by accountants, that an investment is where the benefits are longer than one year is worthless.
There is a big danger of falling into the trap of believing tenitions. capital expenditures,
inventories, advertising, research and development, software development.

Accounting Problem 3Mental Gymnastics anéoodwill versus Gains osale of Assets
ROIC

Years agovhen wewere discussing the return on investment in a class, | remematstudent
in Prague asking about the specific formidareturn on invested capital versusturn on
capital employedThe notion thatMcKinsey woul@xclude Goodwill in the calculation kturn
on invested capitall have no ideayhether intangible assetsre also excludedjemonstrates
how you cannotpply standard formulas when computing the return on caplthve already
addressed issues associated with separating the balance shdebt@ome statement when
computing the returrand demonstrating that there is a lot of ambiguitypelieve that
pondering thiskind of question ie worthwhile exerciseGoodwill and internafjrowth versus
growth by acquisition.

Accounting Problem 4Effects of Kitchen Sink Quarters on the Prospective Return on Invested
Capitalci KS /1 aS 2F al 0éQa

Academic papers in finance generally collect a lot of data, write down some kind of fancy

formula with an integration sign, and then have an empirical proof of a proposition with some
t-statistics. Sometimes rather than evaluating financial issues wighkihd of approach, it can

be more effective to examine case studies for selected companies. At the onset of COVID and
lockdown, | was asked to make a Zoom presentation on the effects of COVID on financial

analysis and modelling in a webinar. | decidedta 21 G al 0eQa oGKS Fl yoe
York and around the U.S.) as an example of a firm that should have been having problems from
on-line competition before COVID and that were aggravated with COVID (I also looked at



United Air Lines). Figure xxx shows stock price trends and Figure yyy is a presentation made by
al 0eQa 2F UGKSANI NBildNYy 2y Ay@SaiSR OFLAGETE &

40To make this graph, go to the database menu of edbodmer.com and select the stock price database. You will
then be guided to a page that explains how to make this graph.



ChapterlO: Resolution ofROICProblem
with Economic Depreciatioand Reversing
Write-offs

Return on invested Capitdbr Dow 30Companies

Return on investment is the focus of this section of the book becHshiresses the
fundamental issue of making an investmerthe denominator of the statisti¢ and the
benefits from making the investmemtthe numerator of the return calculatian

Summary of Problems in Measuring ROIC

One day, if companies would report returns, debt capacity and risks for individual projects in a
structured manner (whether project financed or not), financial statement analysis and valuation
could be significantly improved as analysts could really seevine value of a corporation is
coming from (and where it is being squandered). For now, it is helpful to see how projects that
are comprise a portfolio to form a corporation are valued. Unfortunately, the way in which
ROIC is measured from accountingadiaas a number of serious problems. Some of the key
points in this chapter include:

1. Evaluation of a Corporate Forecast and Retuaregurn on invested capital (before
tax) is driven by the three fundamentals: capital expenditures, revenues and
operating expenses and working capital investments. Capital expenditures over the
long term carbe the difficult thing.

2. When using standard financial

statement analysigeturn is Macys Cap Exp/Depreciation — Growth -2.85%
understated for periods early e 118.25%

in the life of a project and S I

overstated in late in the life of °* I - e
a project In evaluating issues oo

like the terminal value and e I l I
multiples, the true ROIC whict Bands o Lands o lan20 le0a ban
is the project IRR should be Macys Depreciation Rate — Growth -6.51%
found. 00 8795 5 oas

0.08

3. Why impairment writeoffs 7.16% 7.25% _—
distort the possibility of o
making valuation analysis o
from ROIC and growth o

0.00
1-Jan-18 1-lan-19 1-lan-20 1-lan-21 1-Jan-22



4. How goodwill and asset writgps distort return measurement
5. How the value driver formula (Value = Income xgf@wth/Return)/(CO&rowth)
can be used in the context of a portfolio of investments

McKinseyin Malaysia

For many years | have been able to teach classes in Mafaysiaompanywith a whole Id of
engineers Each yearlistened tocomplaintsfrom hard workingoeopleabout and how

investments that seemed to be obvioasuld not be made because of tiROIGvas less than

the WACCOne example was an enginegho came up witha creativeand relatively simple

idea improving the efficiency @iower plant He wagold that the investment could not be

made because the ROIC was lss aWACCThe WACC in tumas dictated by consultants

at McKinseywho apparently had read the McKinsey bdbkt | am so obsessed abouRisks

of different projects were shoved into the WACC instead of evaluating specific risks for different
projects

Valuation from individual investments rather than accumulation.

Project Finance, Project IRR and ROIC

My idea inthis chapter | try and move tsome solutions to problems with financial analysis and
valuation rather than just moaning about the problems. | suggestdbate creative new ways

to think about all kinds of financial issues can bq
found instudying the ideas underlying project
finance.l havebeen able to work ofboth project
and corporate finance modelling classes over t
years and the contradietween the twois stark.l

VALUATION

suggest thathe two branches of financehould
be integrated and thateaching of valuatiomnd - .
financial statement analysis showdthrt with UNIVERSITYFEDITON
project financeinstead of the traditional subjectS|  Mecasuring cnd Managing 4

of free cash flow, CAPM, multiples and terminal R i Companice
value Sq in this chapter move toproject
financewherethe measurement of returns,
modelling, risk analysis and valuatiorhighlystructured In project finance you do not waste
time trying to dissectinancial statements, there is no terminal value calculation, WACC should
not be calculated, andaluation does notiseanything likeEV/EBITDA multiplek project

finance, everything starts with measurement of different retuamsl bankers give yoanswers
about risks thatan beaccepted



This is the first of three chapters where | try to appigject finance ideas to other areas of
finance.l introduce basic project finance concepts and address valuation using the idea that any
corporation is a constellation of separate projebtfore discussingsues with multiples and
terminal value calculatiorBy evaluating the rate of return and the valuation of individual

projects the ROIC can be evaluatadtheory, and oneseebiasesn corporate financial

statement analysidn this chapter | bgin with fundamental return analysis while in the next
Chapterl move to more nuanced valuation issues associated with individual projects related to
changes in risks over time and derivation of return requirements from risk assessment made by
lenders.

Nuances of Project Finance in Valuation

A general theme of this is book is that you should look further than current methods applied in
finance. Some of these ideas include the issue of how to interpret and adjust multiples; how to
resolve problems with terminal value; how to come up with alsies to the CAPM; how to
evaluate the true return on invested capital; and how There are a lot of lessons from project
finance including how to deal with development and stapttype risks; how to derive the
required return (i.e., the cost of capitdfr individual projects; how to consider upsides and
capital gains from projects as they progress from trigh to lowrisk projects; how to evaluate
financial ratios such as EV/EBITDA and Debt/EBITDA and for individual projects; and how to
evaluate the alue of projects as a function of their age. All of these issues have implications for
the valuation of a corporation even if using the project finance concepts are not directly
incorporated into individual terminal value, cost of capital and other vadmafiormulas.

Why obsessed with project finance. Why discuss. Need risk and cash flow. Need to be more
nuanced about risk than CAPM. Want the equity value of a corporation. Could compute the
value of corporation. Would not need terminal value, this is the really béd d&an use to prove
value. Againwill build this up in a portfolio. Build up value and build up cash flow.

Returns are the centrepiece of value and come from contracts. No terminal value. Debt
structuring defines risk and can come up with reasonable estimate. Cover some issues in
project finance as a way to think about corporate valuation. Do not discuss desteffdike

technical details of contracts, but only present valuation issues to think about. Much less magic
potion. Normally teach project finance with diagrams and structuring. That is fine. Discuss here
some of the nuances in valuation.

Project Finance addresses risk, return and valuation for individual projects and it is generally
treated as a completely distinct subject from corporate finance. Corporate finance covers things
like DCF valuation, multiples, CAPM and corporate credit sisagroject finance deals with

debt capacity and debt structure, valuation using IRR, and cash flow from individual projects
over their life. This chapter discusses how the two branches of finance should not be divorced
from each other and why project fmce ideas like risk reduction in assets over distinct periods

of their lifetime and using financing structure to evaluate overall risk of an asset can be the
foundation for many valuation issues for corporations, stgstbusinesses, personal finance



affairs, stock valuation and other subjects. The chapter homes in on IRR problems that arise
from changing risk; | demonstrate how economic depreciation is an essential idea in
understanding valuation and reconciles ROIC and ROE with Project IRR antR&Rjuity

illustrates how the age and lifetime of assets causes biases in comparative P/E and EV/EBITDA
multiples; and discusses how development premiums can be a way of evaluatingstart
businesses, research projects and other innovations needed for cdrpasao survive in the
longterm. It is also instructive to see what the MBA programs do not have. There were no
courses in project finance much less do they recognize the nuances in project finance where
financing is driven by the economics and the risks of individual projects.

We will also introduce the idea that financing can be a better way to find out about implicit risk
and why the ideas of a true hero in finang®erton Miller ¢ do not apply in project finance.

How solar plants worklo introduce mechanical issues wiR®OICQuse a secod branch of

finance project finance. In project finance project IRR. No terminal value. Most financing comes
from debt and lenders credit analysis provides a guide for the investment. Can see the cash
flow on a transparent basis. Risk direatyaluated and little or nothing directly about

diversifying risk. Most important the investment is made from evaluating financing. After

project finance corporate finandeecomesextremely frustrating

Project IRR and Return on Invested Capital

Issues and with depreciation for that analysis we are going to move to project Firlance
project Finance we don't measure return on investagital. Instead we measure projectRR and
equity IRR.H the next paragraph I'll demonstrate welcome to the true irr of a project if we straighten
line straightened out if we correct the depreciation and if we use economic depreciation then find
depreciation | have been thinking about this since the 1990's. | have loakbeétas for companies with
merchant riskike Exelon compared to betas for companies with no merchant risk like C@Gtekrally
| cannot find anything. | then tried some kind of Monte Carlo simulation to illustrate rglain this did
not get me anywhere.

So finally, | ask investowghat kind of equity IRR they need. | put in much less favourable financing in for
the merchant case (cash sweep, shorter tenure, less debt) and then back into the project IRR you would
need to achieve the same equity IRRou ould also add a point or two to the equity IRGf course one

could critique this, but for me it illustrates how project finance structuiig good way to find a real
quantification of the risk of a project.

Merton Miller, FCFF, DCF, Free Cash FR®IC and ROE

When | discussed the famous finance professors at the start of the book, | perhaps should have
been more nuanced Each of the finance Gods did make important contributions. For example, |
FY y20 FaaSNIAy3a G§KS al NJ 2 ¢ folvtaf be rediR&lfrém G K I
diversification. More importantly, the ideas of Merton Miller (that debt is not relevant) have led

to use of unlevered cash flow to compute value, adjusting beta for leverage, using ROIC rather

z
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than ROE to assess the competitive status and prospects of a company. The latter point is

essential for beginning the discussion of how we can evaluate the future value of a company

FYR aadaSaa G(GKS NBlFaz2ylof SySaa dufehdschageOl 4 a @
the past or is expected to change in the future because of new debt issues or retirements, if the
capital structure implicitly changes in the forecast because of an assumption that the company
retains large balances or if any other dga such as stock buybacks, the return on equity is

affected. These changes in the return are not related to the fundamental things the company
NEBIffe R2Sa 6 @OSNE O0IFR AYUSNILINBOFGAZ2Y 2F aAf
chapter | focusn the ROIC and the project IRR rather than the return on equity and the equity

IRR.

Searching for théHoly Grailg TheTrue ROIC and IRR

If the ROIC was the same as the IRR and you could have really good data on the individual
projects. But the ROIC that you can measure for a corporation is not the IRR that you measure
for an individual project. The ROIC can be derived from financial séatesnbut not the IRR on
individual projects. For example, GE is in many businesses ranging from electricity generation
asset construction to financial services to making airplane engines. We really want to see the
future IRR prospects for each of these in@sses to gauge what the value of the company but
because of accounting we cannot get anywhere near this data. Could then use the value driver
formula and see if market expectations are right. Could then evaluate performance. Could then
evaluate whetheinew investments can really earn. No discussion of terminal value. No
discussion of P/E or EV/EBITDA ratios. No discussion efamsaEPS. So much comes down to
the ROIC or ROE.

Project IRR fronCapital Expenditures, RevenugSperating Expenseand Working Capith

Standard financial model to forecast earnings. You can think of ROIC as you would think about
other statistical data Cap Exp is the big deal.

ROIC = (Revenue®©p Exp)/Investment. If you project capital expenditure and if it is not
consistent with ROIC. Use crazy cap exp to sales which is meaningless. Investment is so
important. Capital expenditures to sales may have problems. In sum, thegzraca big mess.

In project finance returns are explicitly the criteria (maybe the only criteria). If you could add up
portfolio of projects could derive value. Also the risks are carefully defined. One day will
provide some kind of asset portfolio.

Why did it take me so long. Get very confuseddrgcasting processGeneral processf
variable expensand fixed expense. Gross margin. Revenue growth. But whdid ebout



capital expendituresCapital expenditures are the problem. EPC, O&M and C&yital
Expenditure to sales. Capital Expenditures to Deprecia@owth Rate in Capital
Expenditures. Importance of capital expenditures.

ROIC and Project IRR

The simplest way to think about return on investment is to pretend you are operating in Abu
Dhabi with no taxes and you have an investment that is all financed by equity. Assume that you
are investing 1,000 today and expect to get 1,100 back in a yesre(th an equal upside and
downside probability). Then the IRR on your investnmg@nwhether advertising, inventory,

gambling or capital expenditures is 10%. You could also compute the return on invested capital
as the amount you get in a year,100, les the allocate cost of your investmeqt,000. This

gives you income of 100. And the income 100 divided by the initial investment also gives you
10%.

If you have to wait two years to get back your investment and you get back 550 per year, then
things get more complicated and the return on investment falls apart as a statistic. If you go to

excel and compute the IRR, your return is 0 1 )

now down to 6.60% (you need excel for Capital Expenditure (1,000)

this). If you allocate the investment of 1,00 EBITDA 550 550
.o Free Cash Flow (1,000) 550 550

over two years giving an allocated cost

(depreciation or amortisation) of 500, then  rr 6.60%

the income is 500 per year. But the investe:
capital on you balance sheet starts at 1,00C
and then goes dowto 500 in the second
year. This gives a return on capital that is  InvestmentEnd of Peried 1,000 500 -

lower than the IRR of 6.6% in the first ygar -~ (income/initial inv) >00% 10.00%

5%-- and is higher than the IRR in the

second year. Further, the average of the ROIC is not the same as the IRR. The example is
illustrated in table xxx.

Amortisation 500 500
EBIT (Income) 50 50

Straight LineDepreciation Distorts Return on Investment for a Single Asset

The return on investment, whether the return on equity or return on invested capital compares
investment to the money that comes to investors. The money that comes to investors begins
with EBITDA which measures real cash. If this was where the returwvestnment stops, there
would be no big accounting issues. But the money that comes in is after depreciation expense,
impairment expense, interest expense and taxes. The problem is that depreciation is distorted
and leaves ROI to be a mess. If a companylthassets, the ROI will be very high relative to

the true earnings because of the manner in which depreciation is computed. But DA is a
problem, so EBIT is a problem, and it is the basis for computing ROIC and even ROE.
Depreciation is the change in valu@an only make it allocate the total value if the IRR is used to



make value. NPV at IRR is the value of a project. At the first year, the NPV at the IRR gives you
the total value. This value declines to zero over the life of the project.

Not only straighline depreciation, but the also the economic life of a project. If you could find
this true return you could then measure the letgrm portfolio of projects.To demonstrate
problems in the calculation of ROIC, move to project finance. If you have ever worked on
project finance, you may be thinking that ROIC is virtually never computed as a part of
transactions and how formulas related to the IRR can translaéetly into the ROIC if
depreciation is accounted for properly. We will seevhilRR and ROIC are growth rates and
value comes from cash flow growing at a faster rate than the cost of capital.

Economic Depreciation and IRR/ROIC Reconciliation
Start with the time series of value over the life of an asset. Figure xxx shows the trend in value

for three cycles of an asset. The calculation is simple, the EBITDA is flat and the EBITDA less
taxes drive at the value. If assets are lumpy like this, thepresent value goes down and up

when the assets are replaced. Can 0 1 )

see a lot from this. EV/EBITDA and NPV at IRR 1,000 516 -

price to earnings completely change  change in value 484 516

over the life of an asset. Value is not

constant. Return on investment is EBITDA 550 550
Economic Depreciation 484 516

not constant. Value goes down as
plant ages simply because there is
less cash flow. Value does not go ROIC (Economic) 6.60%  6.60%

down on a straightine basis because

the discount rate is not zero. The pattern of value decline is driven by the Why need the true
ROIC on investments. There is a true IRR. This is the project IRR in project finance. Value for a
single asset does not change on straight line basis.

EBIT - Economic 66 34

Graph does not show what happens if you have productive assets that are fully depreciated.
Keep coming back to the conclusion that financial statement analysis is utterly worthless.

Deferred Taxes in Computing Return on Investment

More illustration of how to think about computing the return on investment and segregating
operations from financing. To illustrate the idea of thinking about items on the balance sheet
rather than using some kind of prescribed formula, | discuss defeawes in this chapter. If

you think about deferred taxes maybe you easy and say oh | don't want to get into this
understandable account. But deferred taxes can be related it's the valuation of derivatives the
fair valuation of derivatives that you can see a balance sheet. In this case the Deferred taxes
would clearly not be related core operations. on the other hand some of the Deferred taxes
could very well be related to the and this is accumulated defer taxes some of the accumulated
defer taxes couldbe related to could be related to the difference between and the tax
depreciation kind of that classic items could be very I'm in the end it with no let's go back to the



Deferred taxes can a deferred taxes what you would do is if your Computing invested capital
and your

ILLUSTRATION OF STABALISATION WITH GROWTH

Computing how much capital is used to generate net operating profit which is the core
operating profit which does not include I'm from things like cash Investments that we talked
about or doesn't pay any interest expense it's got the {fioancing the puresarnings of the
corporation agree with that does not include derivative gains from the change in the market
value of derivatives or the if these are on the balance sheet. In this case the of the company so
you can do this and mechanically you can worlotigh the balance sheet and could compute
invested capital in two different ways that's it is to identify financing of a corporation that's
related to the Core Business of the assets. So let's go return to the Apple example in the Apple
example we had allfahat Surplus cash the balance remember you don't have to be an
accountant to know that the balance sheet balances you can even be an engineer and |
understand that the word balance sheet means to balance the balance sheet.

And if we have a whole lot of cash on the asset side of the balance sheet that's being financed
play or explicitly by debt and equity make that cash into a lot of things with that cash we could
go on a holiday we can pay for bonuses we could pay divideedsuld use it to buy back

stock with debt plus cash must be is not related to the Core Business and so you take the debt
and the equity and subtract that Surplus cash that's one way to do this and in order to do this
mechanically you work through the omext to the Surplus cash.



Chapterll: Modelling aCorporation and a
Portfolio of Assets to Resolve Accounting
Issues

Theoretical Value of a Corporation

Imagineeverybody in finance knows some distortions and that value comes from earning a
return. Imagine everybody thinks of a corporation as a portfolio of assets. Imagine that
everybody knows that IRR will resolve to ROE over therong

Effect ofGrowth Rate and Plant Age dRate of Return

You caruse theidea of economic depreciation to illustrate the biagate of return from
companies with different growth rates. | have made a simple simulation where there is
investment buildup with different growth rates. In the first case, the return is 10% and the
growth rate is 4%. Thieue rate of return is computed with economic depreciation and this
rate of return over time is compared tbe rate of return computed fronstraight line
depreciation. There is a second graph where

the depreciation rate does not reflect the true
economic lifeThe average age is sko along
with the accumulated depreciation to the

value of the investment.

Alternative graphs is shown fdlifferent
growth rates and different asset lives. H‘HH‘ ‘
H‘“I H‘
th i i i

Work through economic depreciation wi

different scenarios. Use an oil example with declining balance (you can use the VDB function in
excel). Criticize a lot and must include accountants. Had to teach a class in financial statement

analysis. It thought it should be about how to arrive at R@IC so that we can assess

performance and potential to earn future ROIC. Straight line depreciation, deferred taxes, R&D
expense all make computing the ROIC impossible from accounting. The class failed by the way.

also tried to contrast project and corporate finance.

Performance Measuremenwith Return Computed Using Economic Depreciation



Figure xxx illustrates how you can use economic depreciation for evaluation the performance

and more importantly theorospective return after a change in the performantée top shows

the return without any adjustmentin this case with economic depreciation is the same as the
IRR.To compute this you compute the value of the plant at the IRR. Then you compute the
change in this value. Because you use the IRR and not another rate, the value is the same as the
capital expenditure. This is the basic ideattthe NPV using the IRR is equal to zero or, without

the initial capital expenditure, it is the capital expenditure.

The second part of figurexx shows what happens when you use the same depreciation. Note

there is noimpairment. In this case the ROI goes down for three y@&&ras, you may want to

evaluate thepotential future return. You want to do this because you may want to assess new

investments. You mayot have a model and want tevaluate the future prospects of the

project. The6.88% IRR does not mean I et A e 5 Yenre W Replacement i ot 505 Prject 16 714

anything to you anymore. This was for the~ =

initial investment. The actual has come

down and you have somasdtory. At the

end of the day did your IRRould be

6.86%. But you do not know what will :

happen in the futurels the 4.61% better ...

way to evaluate future prospectH.the

reduction in cash flow continuggu will

earn something like 4.5% is true that

you could compute theeduction. "
m|||| HII

Base Case

, A J 1l 1l
||||I||||||H|*|||IH|H ||||IIH -|||H|H| \|n|||||||

0 1 2 3 4 5 6 7 8 9 10
EBITDA 100 0% 100 100 100 100 100 100 100 100 100 100
Cap Exp 1,000 1,000
Cash Flow (1,000) 100 100 100 100 100 100 100 100 100 100
IRR 7.75%
Value 1,000 978 953 927 899 869 836 801 763 722 678
Depreciation 22 24 26 28 30 33 35 38 41 44
EBIT 78 76 74 72 70 67 65 62 59 56
ROI 7.75% 7.75% 7.75% 7.75% 7.75% 7.75% 7.75% 7.75% 7.75% 7.75%
Base EBITDA 100 100 100 100 100 100 100 100 100 100
Reduction 30 29 28 27 26 25 23 22
Adjusted 100 100 70 71 72 73 74 75 77 78
Cap Exp 1,000
Total Cash Flow (1,000) 100 100 70 71 72 73 74 75 77 78
IRR 5.38%
Plant Balance 1,000 978 953 927 899 869 836 801 763 722 678
Depreciation 22 24 26 28 30 33 35 38 41 44
EBIT 78 76 44 43 42 40 39 37 36 34
ROI 7.75% 7.75% 4.61% 4.62% 4.63% 4.64% 4.66% 4.67% 4.69% 4.72%

Weighted Average Rate of Return (ROIC) versus IRR



An example of trying to find a solution. How to account for the IRR whenrténginvestment

and really high IRR. Seems that the life does not matter. Need to give higher weight to the out
year cash flow. The MIRR does not work, the NPV will use a higlceunt rate. Could do this

with straight line depreciation. If use the IRR itself will get the same number. But if use a
different discount rate will get a lower number. Finally, the WAROIC is the return on invested
capital year by year computed as theighted average with the cost of capital. All of these
alternative measures either depend on incorporating the cost of capital which people rightly try
to avoid (the NPV, the MIRR or weighted average ROIC) or they do not consider any idea about
future cash flows being worth less than current cash flow (MOIC, and Payback).

| kind of like the premium versus the rifilee rate. You can get some sort of rs&e rate from
publicly available date (it is not at all risk free really, but at least it is objective). Make a series of
cases and evaluate the probability of not earnihg riskfree rate.How much do you get paid

for risk Adjust for evaluation period two short term investments versus one lotgrm

investment. Problem is the interpretation.

Now consider the WAROIZ do present a weighted average return on invested capital

approach using economic depreciation which is better than the IRR.) | also try to reconcile the
theory of finance with macroeconomics when discussing the philosophy of cost of capital,
country rik premium; credit spreads terminal growth and other issues. A big problem with
finance these days is the belief that statistical models (such as the CAPM which are unprovable)
can somehow measure the preference human beings havtaking risk.

Use of project finance to prove concepts. For example, ROE and market to book ratio.
Analysis of portfolio. How could nobody investigate this. Know the value if given the discount
rate. No terminal value. Can compute the value from the discount rate. iflgamning the
discount rate, can compare the earnings to the discount rate. Demonstrate that this only works
if the depreciation is adjusted to economic depreciation. Then put in a impairment-offitélo
longer works. If stable company and if no impamhthen it works. Do without financing.



PARTII ¢ Analysisof Finance
BiasedJsingCaseStudies



Chapterll: Capital Intensity, Cost of
Capital andProduction Cost

Thischapter and subsequent chaptearsthis partof the bookapplyvariousanalyseof
investmensto demonstratehow conventional ideas in finanadstort decisionsn a realworld
context | call the analysis of thesealworld problemscase studieseven though they are not
written in the style ofconventionalcase studies used in business schools. The case studies

applysome of the ideas introduced in earlier chapters su =~ -~
as questioning the idea of compounding risk premia

evaluating whether returns should be approximately the LAZARD

same as the@veralleconomic growth ratepolicy R
implications of earning returns substantially above the co, I_C@ V-

of capital; applying returns using IRRhout adjusting for *1 i el |
compoundingof risk and measuring performance from

acounting based returns. The cases also introduce subje
that will be discussed later in the bookheséanclude
contrastingproject financewith corporate finance
evaluating problems with measurinigrminal value;
applyingcost of capital to investments usimdfernative measures of the cost of capital,
understandingmplicationsof P/E and EV/EBITDA ratios; anethods of forecastingash flow.
Thegeneralidea of the casemtroduced in this section is tearious ideas$o evaluate how
combiningdifferent ideasaffects valuation andeturns.

Thisfirst casein this chapteraddresseste issueof measuringhe cost of electricity
derived from different technologieg-inancial analysis is used to evaluatesther solar energy
plus storageoffshore wind, natural gagoalor nuclear poweproduces the best results for
society Thisissueis andhasbeenahotly debatedaround the worldandit can involve arguing
aboutdifferent cost structures, riskgnvironmental externalitieand evenwhetherthe noise
created by a off-shorewind farmcausesancer andvhale deaths' Measurement of
electricity costss used tantroducesubjects ofproject finance, financial forecastingnean
reversionand cost of capitalThespecificcaseusedinvolvescritiquinga weltknown tod used
by industry practitonerspublishedby a New Yorknvestment banknamedLazard* This
publiclyavailablestudymeasureghe relative efficacy odlifferent electricity generating
technologieshrough computinga statistic namedhe levelized cost of electricity d [ /.4 9 € 0

MaecAt GAY I G 2 AYyRYA fubidek factONKHSYO, JEBSFGEEx Hidn A28 Fuly 20252 Hiziéna Horton.
42| azard Reference website.
43You can google Lazard LCOE and find the most recent version of the study.



Formanyyears,Lazarchas publishedtudiesof the LCOEhat resultsfrom differentelectricity
sources including renewable energy, natural,destery storageand nuclear power.

Thediscussionn this chapter is not intended taddressnanyof the technical,
environmental andjeopolitical issueassociated with energy polityut rather concentrates on
methods of constructin§inancialanalysis Theanalysis demonstrates thénancial issues
related to forecasting capital expenditures, operating costs, taxes and cost of depitdarge
effects onmeasurement oproduction costltemsthat influencemeasurement oL COE include
financing with debt and equitymeasuring cost of capitahccounting for inflationevaluating
changes in efficienayf plants as they ageonsidering income taxemnd evaluating mean
reversionwhenmodelling cash flowCalculation methods for evaluating cost may seem more
mundane than some of the emotional questions surrounding energy palicly as the safety of
nuclear plantr the danger of flooding from a hydroelectric plahtt distortions in financial
analysis can result in important biases

Measuring the cost structure a@fifferent investmentsn any industrycan bedeveloped
by beginning with arassumedorice for a productind thencomputing the internal rate of
NE i dzNJ/ thab wiak disauissid in earlier chaptelrs this kind of analysihat begins with an
assumed pricgtechnologies thaproducethe highest IRRre considered more economic than
technologies that result in a lower IRRhiskind ofanalysis can become difficult if investments
with a different economic life are assessaud/or investments wittdifferent capacity
utilisation are comparedAn alternativeto beginning with a given prids tostart withthe
capital expenditure and operatimgpstsand then deriving the required pric&his works by
applying acost of capita(the minimum required IRR) the investmentand adding the capital
cost recovery to the operating costser the lifetime of the investmenthe required costs can
be divided the production The calculationcanbe developedto yieldthe same price over the
lifetime of the investmentvhich is whythe LIK NI & S di§ uSed Ssthiks lavliBetipriceis
the same over the lifetime of the investmenhvestments with differenbperatinglivesand
other characteristics can be compardebrexample an investment with a fivegear lifecan be
comparedto an investment with a thirtyyear lifeby using levelised caodf a typical financial
model were usedvhere the price is given and the return is computétke investment with the
five-year lifewould need tobe replacedsix timeswith new capital expenditures aralre-start
of degradation at each increment.

The remainder of this chaptés divided intosixsections The next sectiomtroduces
the Lazardpresentation of levelised cobr different technologiesAfter that, the specifics of
the financial analysimethod Lazard uses to compute levelised agsstocumentedThe third
section introduces the notion afapital intensityto provide contexfor distortions that arise in
measuring LCOEhe general theme of this section is that the La#arancial calculations
strongly penaliseapital intensive assetglative to fuel intensive assetafter addressing the
general subject of capital intensitihe nextsections address specific issues that affect the
LCOE calculation includifitincome taxes(2) appropriate cost of capital, (3) treatment of



inflation, (4) inclusion of environmental costs, and (5) appropriate evaluation ofteongfuel
cost.

The discussion and analysis in this chapter is not unique to electaitylar
calculations are made for different forms of transport, for examgdetric bus versus diesel
buswhere the cost comparison is called total cost of operatioa ¢ / Iintheloil industry the
breakeven price of oithat is required to produce an IRR from different kinds of oil fieks be
computed In real estatethe required monthly rental price for different kinds of lodging could
be evaluated For data centres, the cost of electricity using different kinds of technology
including liquid or air cooling can be evaluatédr any of these analysebie same biases that
result frominappropriately measuring taxes, overestimating the cost of capital, ignoring
environmental costs andssuming that nearerm fuel prices will continue indefinitely can
create large errors in the analysis.

Lazard) Bleasurement ofLCOE

LCOEalculations made blyazarchave become weltknown referenceor evaluating
the relative cost of differenglectricitytechnologiesA few years ago, for exampleremember
seeing theSecretary ofnergy in the U.Sn a television interviewsing a report published by
Lazard to argue for expansion of solar powecause the LCOE was lower than that of other
technologies The excerpt below shows one of the repditalled aootball field diagram
because it goes backwards and forwatke way an American football team goes up and down
the field) that is publishedin the Lazardanalysis* The xscale on the graph is the LCOE per unit
(in this casdJSD/MWH) and the ranges in LCOE are driven by different capital expenditure and
operating cost assumption(sometimes the cost of electricity is expressed in ceviigh
meansmultiplying by 109and then dividingper kWh (dividing by 1,000) which means the cost
or required price peMWH can be stated as cents per kWhere the numbers would be
divided by 10For example, the cost of solar poweithout storage (for a utility scale project)
in the graphranges betweer88 USD/MWH(3.8 cents per kWhgnd 78USD/MWH7.8 cents
per kwWh) When thecost with storagas added to solar power, the costnges betweetdSD
50/MWH and USD 131/MWH. By contrashuclear plant has a cost ranging fr&f8D
141/MWH (above the high range in solar plus storagedl USCa high range 0220/MWH.
Without considering the effect of emissions, tNatural Gas plant has a cost ranging between
USD 48/MWH and USD 107/MWHich is lower than theolar plus storage optiorif you
follow the energy industry just a littt® NJ S @Sy Aydu cénandmingatyedple can
become emotional about these numbers.

There arananyissues about making comparisons betweba LCOE for different
technologieghat can heavily bias the results and have nothing to do fitancial questions
addressed belowOne example of an issue is defining use cdsessexample, it isertainlynot
appropriate to compara solar project without storage that only operates when the sun shines

44 Lazard Report on Levelized cost of electricity, published in 2020 at the website.



to anuclear plant that runs continuousfgr 24 hourg(this isasif you compare the cost of a car
that can only drive for four or five hours a day to a car that you can drive whenever you want)
To resolve the potential distortions caused by different use caskegpetheticaldata centreis
modelled thatneeds power around the clock (although the power can vary by mintite9
electricity needs of the data centre can be met with nucleatural gas or solar plus battery
storage wind plus storage or a coal plafiihe batterystoragerequirement for wind and solas
derivedby oversizing theolaror windto charge batteries ancheet thearound the clock
electricity requirementgrom direct solarand from Capital costs, operating costs and
efficiencies assumed by Lazard are subjec lot of controversy andhay not be reasonable.
But in the analysis below the Lazard costs are accepted soc¢hs will be ormore
fundamental analytical questionsvolving cost of capital, inflation, taxes and degradation

LC@: A LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION 18.0

Levelized Cost of Energy Comparison—Version 18.0

Selected renewable energy generation technologies remain cost-competitive with conventional generation technologies under certain
circumstances

Solar PV—Utility s [ s
Solar PV + Storaga—Utility” sso |GGG -
L
Wind—Onshore s | =
Wind + Starage—Onshare” s« [ ;-
Generation® coal: A
Gas Combined Cycle $48 $1077 ¢ kL]
$0 $25 $50 $75 $100 $125 $150 $175 $200 $225 £250 $275

[ Levelized Gost of Energy ($/Mwh) |

[ I T | Aday€cal Approachand Assumptions itMeasuringLCOE

Inits reportLazardllustrateshow their LCOE calculation is mattieough a cash flow
forecastwhere thetarget equity return drives therequiredrevenueso aprojectand the
required price thatcovers all costAnillustration of the financial analysisom the Lazard
report is replicated belovior a wind farm The excerptllustrates thefinancial model and the
assumptiondor a wind farm The financial model shows the price that is {lat levelized in
nominal terms over th&0-yearlife of the plant Forecasts of peratingexpenss, the capital
expenditures and the financirtgat drive the LCOB&re shown on separate linaa the summary
report. On the righthand sideof the excerptassumptionsare displayedncluding thecost of
debt and equity, the inflation rate, thiax rate and physicalharacteristicof the technology



Theexcerpt illustrates how the flat nominal price determined by setting thequity IRR t@
targetreturn of 12%(presumably using the excel goal seek functioFflemethodology and
assumptions for different technologies have been replicaedhat different assumptions can

be developed?® The levelised price of USD 36.7/MWH is compared to other technologies and
shown on the football field diagram (the low ranglpte that taxes are included in the

financial analysis and the depreciation rate applies the Modified Accelerated Capital Recovery
{eaidsSy oaa!/ w{é¢0 ILILXASR Ay GKS !{Z YSIyAy3
with different tax rates and different depreciation systems.

Levelized Cost of Energy Comparison—Methodology

(% in millions, unless otherwise noted)

Lazard’s LCOE analysis consists of creating a power plant model representing an illustrative project for each relevant technology and
solving for the $/MWh value that results in a levered IRR equal to the assumed cost of equity (see subsequent “Key Assumptions” pages

fU r dEta I IEd assum ptiOI‘IS by te Ch nOLO-gy} Unsubsidized Onshore Wind — Low Case Sample llustrative Calculations

Year 0 1 2 3 4 5 30 Key

Capacity (M) (A) 300 300 200 00 00| 00 Capacity (M) 300

Capacity Factor B £5% 55% 55% 55% 55% 55% Capactty Factor 55%|

Total Generation (000 MAVh) (C)"= (A} x (B) 1445 1445 1445 1445 1,425 1445 Fusi Cost (SMVBR) $0.00

Levelized Energy Cost (M Wh) iD) 3367 $36.7 2367 $36.7 $367 $36.7 Heat Rate (BiwkiWh) 0|

Total Revenues (B*=(C) x (D} $53.0 $53.0 $53.0 $53.0 $53.0 $53.0 Fixed OSM (S/MALyear) 5245
Variable OZM (S/MAh) 300

Total Fuel Cost (5] - - - - - - O&M Escalation Rate 2 25%j

Total O&M Gy 74 75 77 79 :11] 140 Capital Structure

Total Operating Costs H = (A +(G) $7.4 $75 $77 $73 $8.0 $140 Debt £0.0%
Cost of Debt 8.0%|

EBITDA m=(8-H 57 455 53 5.1 $45.0 $39.0 Equity 40.0%
Cost of Equity 12.0%.

Debt Qutstanding - Beginning of Period ) $342.32 $330.0 3357 $3322 $3284 3281 Taxes and Tax Incentives.

Debt - nterest Expense () (27.4) @7.1) (26.9) (26.6) (28.3) 23) Combined Tax Rate 40%|

Debt - Frincipal Fayment w (20} 23) (2.5) 28 (4.1) (28.1) Economic Life (years) 0|

Levelized Debt Service M) = (K + (L) ($30.4) ($30.4) ($30.4) ($30.4) ($30.4) ($30.4) MACRS Depreciason (Year Schadule) 5
Capex

EBITDA L] 457 M55 3453 5.1 450 3300 EFC Costs ($/kW) $1,000

Depreciation (MACRS) ] (1140} (182.4) (108.4) (857) {857) 0o Additional Ow ner's Costs. (SN} 0

Interest Expense (0] (274) @7.1) (28.8) (28:6) (283) 80 Transmission Costs (S/KW) S0

Taxable Income (0} = (1) + (M) + (K ($957)  i$164.0) ($91.0) ($47.1) ($47.0) ($2.3) Total Capital Costs (34W) 51.000

Tax Benefit {Liability) {F) = (0} x {tax rate) 4385 $659 $366 $189 $189 ($14.8) Total Capex ($m) 3570

After-Tax Net Equity Cash Flow (@) = (1) + (M) £ (P) (s200) 537 8810 %515 $337 $135 ($62)

‘ImFor Enuity Investors 2%

Understanding the Capital Intensitgnd NotGetting Lost in Technical
Definitions

A summary of the corrections to financial analysis is presented in this section which
illustrates how standard financial techniques bias investment analysis away from capital
intensive assets and favours fuel intensive investmehtsee howinvestment analysis can be
distorted from alternativeforecasting methodsis well aginancial assumptiondegin by
consideringsome fundamental aspects of any investmdfitst,the drivers ofany investment
consists of three things capital expenditures, operating expenses and revenlibecapital
expenditure could be the cost of building a facility, amount spent for buying a company, paying

4The LCOE derived by Lazard could be computed in a simpler way using a singlelf6@ttika (Capital
Expenditures + PV of O&Mhnuity Factor over Life, or

LCOE {PMT(Discount Rate, Lifeap Exp) + Op BxAnnual Productiojp To reconcile the Lazard analysiates
were adjusted. You can find the reconciliatanvww.edbodmer.conmunder the LCOE section.

l.j


http://www.edbodmer.com/

for an education, or putting money into a slot machine. Second, for just about any investment
you generallyrequire continuing operating expenditureafter the initial capital expenditure is

made Theseoperating costsouldrange from continuing education; to paying natural gas or
coal costs for a power plant; to paying fuel costs for a regular internal combustion car or a
hydrogen vehicle; or for paying costs for fixing substations when they are flooded. Third, for an
invesiment to produce value, revenues received over the life of the investment must be high
enough to produce net growth in cash flow to investqithe rate of return.

The key theme ievaluatingthe Lazard study is thdinancial issues in forecasting and
developing assumptionsave more of an effedor projects that are capital intensiv@ich as
nuclear plantghen for projects that are fuel intensiveuch as natural gas planthis is
becausecost of capity tax and inflatiorparametershave a larger effect on capital intensive
investmentsthan on fuel intensive investment$o quantify the effects of different financial
analysigechniques on capital intensivamparedto fuel intensive investmentshe definition
of capitatintensive investmentsan guide the analysis. Intuitivelyapital intensity of an asset
depends on(1) the level of operating expenses relative to tamount of upfront capital
expenditures and (2he lifetime of the assetThe different capital investmentsompared in
the Lazard Report and that are the subjectohtroversy have different lives and have
different ratios of operating expenséof example fuel andmaintenance expenséd the
capital expenditure cost of building the planBy their nature irestments made to mitigate
climate change (such as nuclear plants and production of renewable natural gas from cow
dung geothermalsolar and wingispend nothing omuch leson fuelthan classic thermal
plants andherefore have a higher ratio @fapital to operating cosOther investments such as
rail and subwayselectric busses, telecom infrastructuaed real estatehave lower ratios of
operating cost tacapital cost The sort of investments thato not use fossil fuel are also long
livedinvestments suclas hydro plantsvhich can last 100 years. Faapital intensive
investmentswith a long lifethe revenue requiredelative to capital expendituréo support the
total investmentis lower thanfor revenue required foshorterterm investmens becausehe
revenues arespread ovem longer period.

The term @pital intensity isomething thatpeople ’
seem tohave general familiarity wittbut | doubt thatmany = o (‘ \
who create of evaluate financial analysis think about a form SESSSSES -
definition or themanner in which capital intensity can distort i L i, A‘W‘h '
key analysis question$o consider what is capital intensive -
and what is not, you can compare the two pictures in this
paragraph.The picture of the
little wagon idess capital
intensive than the picture athe Grand Pariexpressproject
whichwill havefour new automatictrain lines.The fruit vendor
must buy his fruit every day and pay his own salanych are
operating costsThelife of his wagon will not be that longy a
big part of thecosts of his operatiorOn the other hangthe
capital expenditure for the Grand Paris tunnel is enormous. As




the project has automatic trains, the operating expemns@rojected tabe low relative to the
capital and the capital will last a long time.

Youwill probablynot have to compute atatistic thatmeasures capital intensity in the
same way thayou may compute a ratio that measurtékge rate of return or the risk of a
project. Butpretend that you want to show statistic that measures capital intensig an
introduction to analysis different investmentsWhen you search for a definition of therm
capital intensityon the internetyou will be taken to Investopedia and see that capital intensity
is defined as the level @fssets divided by the level of revenu@&sis definition using a simple
ratio is, & with so many things in financegry ambiguousThisidea of questioninghe
meaning and essence of statistlde the IRR, the EV/EBITDA, the ROIC and many other
statistics is @eneral theme of the boqgland it applies taapital intensity The level of assets
the numerator of the formula, is not defined to be before or after accumulated depreciation; it
is notspecified as being measured at current market valumeested value; it is not defined to
be adjustedor associated financing and other cots. The revenue, in the denominator of the
calculation covers items that are required to provide a return on the assets capéal
intensity statisticwill be higher if the returrthat drives revenuess lower, it will be lower if
taxes are required to recover capitéhereby increasing revenugs will be different depending
on how theprices that underly revenues are adjusted for inflation.

Anexample of capital intensitthat | use in teachings illustrated in theside-by-side
pictures below. | ask whether a refinery or a solar panel on the top of a roof is more capital
intensive, and &m generally givethe wrong answer that the refinery is more capital intensive
Whileit seems to have more equipment KS ARSI 2F OFLIAGIE AyaGaSyanai:
biggest cost ithe operating expense fawil that is converted taefined products some refinery
equipmentcan havelifferent lives that may not be very long; inventories of spare pardy be

necessaryWhen building up the components of revenues for the refinémg, amountincludes
a lot of costs for buying crude amaintaining equipment, operating the refinery and other
administrative costs as well as the amountctaver costs of the initial capital.



By contrast the cost of the solar parsost entirely consists of the tjpont amount
paid for the panels. There may be some operating cost, but particularly fotepdolar these
are not very high. This means that most of the solar panel cwstsist of the rate of return
necessary to recover the investment. If the solar plaas$ a longer life, the return is spread
over a longer period and the effect of the return on tlevenues that are needed to collect the
costs are higher.

When thinking about investments that are made to combat climate change, you could
make a few generalities. First, investments made to mitigate carbon emissions, by definition, do
not include fuel as an operating expense and instead generally involve lagtuemts of up
front capital (such as wind and solar projects). Second, investments made to adapt to or
mitigate climate change tend to have a long life (such as building houses that are more resistant
to heat waves and floods). The higher value of thestment and the longer life of the climate
combating investments mean that on a relative basis, more capital is outstanding for a climate
change investment (compared to operating cost) and that the capital outstanding for a longer
period of time. These twéacts mean that investments made to combat climate change are
capital intensive.

Subsequent sections of this chaptngue that the Lazard study biases measurement of
the cost ofdifferent technologiesFurthemore, the effect of correcting the financial analysis
for each itemg taxes, cost of capitainflation, environmental costs and lostgrm
measurement of energy priceshasmore of an effect on the capitahtensive technologies
than the fuel intensive technologie$he table below summarises the corrections relative to the
Lazard methodor different technologies that could theetically produce poweto serve the
needs of a data centrehich is assumed to have continuous need for pawére technologies
include natural gas and coathe fuel intensive technologiesversusnuclear power, solar plus
batteries, wind plus batteries and hydro widssumed storage capacity from a reservoir. The
table measures the level aapital intensity through dividing the required revenues by the
initial investment.

For each of the scenariahie LCOE as measured by ttezard method is followed by a
correction forincome taxes, cost of capitahflation, environmental costs and losigrm
forecasts of the real cost of natural gas and coal flleé summary shows that the corrections
have much more of an impact dhe capitatintensive investmentd\ote for example that the
difference between the hydro project is a cost reduction frol@D125.6 7MWH to USD
44.0MWH and the difference between the nuclear project is fraf&D130.59MWH to USD
62.26MWH. On the other hangthe difference in the Natural Gas project is far lééste the
table will be revised for taxes and environmental costs and it will include wind and coal.



Solar Solar Solar NGCC NGCC
Project  Project  Project Project  Project

Solar with with with Solar with Hyrdo Subsidize Market  Nuclear BESS
Project  Cleaning Drone Drone & Tracking Project  dFuel Price HR Project  Project
Lazard Method 1 EIRR 12.00% Debt 0.00% Inflation 0.00% 36.08 36.14 35.49 36.96 30.79 12667 92,53 12780  130.59
Lazard Method, Lower Cost of Capital 2 EIRR 7.00% Debt 0.00% Inflation 0.00% 26.04 25.57 25.14 26.05 21.73 78.35 86.31 121.59 90.70
Lazard Method, Including Debt 3 EIRR 7.00% Debt  80.00% Inflation 0.00% 21.38 22.38 22.01 22.76 19.00 63.64 84.54 11981 78.46
Real LCOE with Inflation Correction 4 EIRR 7.00% Debt  80.00% Inflation 2.00% 18.53 19.07 18.77 19.34 16.16 48.64 82.54 117.82 65.90

Countrv Cost of Canital. Real LCOF 5 FIRR 5.50% Deht 80.00% Inflation 2.00% 18.02 18.43 18.14 18.67 15.61 44.04 82.15 117.43 62.26

Correcting the Analysis of Different Technologies for Taxes

The level of profitafter paying interest drives the level of income taxesurred by a
project Taxescanpotentiallyalso be imposed on interest and divider(@alled withholding
taxes). Sometimesiuch of the tax liabilitgan avoidedy using shareholder debt where the
interest on the debtan be tax deductible and can bebstituted for equity As the amount of
equity capital is relatively more for capHitensive investments than fduel intensive
investments, the amount of tax wille higher on a relative badisr those investments that are
capitatintensive. But the tax is received by the governmand presumaly provides benefits
in one way or another téhe general populationThis begsthe question of whether the LCOE
should measure costs with or without tax. If the idea of the LCOE is to compare the overall
benefits to society, it is sensible tomeve taxes from the analysis as the whole idea of the
process is to compare the ultimate cost of different technologies to the overall population. If
one technology would cause higher taxes to be received, these taxes could in theory be used to
lower energy costs

One could argue that the LCOE is an attempt to measure the electricity price bid from an
investor and thigepresents the price paid by consumerée price could represent bids made
by project developersr prices that are a component of an electric bill. For examptae LCOE
isintended to measure the cost of rodédp solar compared to the variable portion of current
electric bills, the effect on the customer from paying tagesld be included in the analysis. If
taxes are included in the LCOE calculationthedcalculation uses the level payment
technique, then there are two parts to the calculation. First, the cash flow to equity can be
multiplied by the tax rate and divided by one minus the tax rate as illustrated below:

Total Tax Recovery = Equity Cash Flow * Tax RafEaX(Rate)

In the above equation, if the equity cash flow is 100 and the tax rate is 25%xtbe paid are
100 * 25% / 75% d83.33. The validity of this formulor covering taxes in revenués
demonstrated by the fact that 33.33(1-tax rate) = 33 * .75 = 2®ffsetting the tax on equity is
a depreciation deduction. The value of the depreciation deduction depends on the length of
time over which the depreciation occurs and thleape of depreciation if it is different from a
straightline approach. The effect tiie depreciation deduction can be evaluated by first
computing thepresent value of the depreciation deductions and thence the present value is
computed, levelis¢he present value multiplied the tax ratend then levelise the benefit. This
process is illustrated below:



Step 1Compute PV of Tax Depreciation at Nominal Discount Rate * Tax Rate
In excel with straight line: PV(Nominal Rate, Tax Life, Capital Expenditure) * Tax Rate
Step 2: Levelise the Tax Shield: PREE] or Nominal Rate, Plant Life, PV of Tax Depreciation)

The effect of tax on LCOE is illustrated belavere the tax life is assumed to be the
depreciation life andhe tax rate of 40% used lyazard is demonstratedh the graph below a
nuclear plant is compared to a gas plant with and without taxes. In addition, the effect of the
tax life is illustratedaxty cash flow without tax by one minus the tax rate so that the taxes are
recovered as well as the other costs. But when computing taxes, the calculation should also
account for the tax depreciation shieldweh is just about universally in different jurisdictions
computed on a nominal basis. This implies that the more the inflation assumption, the more
the effect of taxes on the LCOE.

The problem with including taxes is that for purposes of evaluating the cost of different
technologies is used in assesgmplic policy (such as a person complaining about wind and
Whales), the effects on the overall society should be evaluated. If one project pays more taxes,
these taxes go back to overall society. This means that the higher taxes that cause a higher
LCOE gback to the people paying for electricity and must be removed from the analysis.

Correcting theLazardFinancialAnalysis for Cost of Capital

Discussion of the cost of debt and equity that are appropriate to use in comparing
different technologiedike the Lazard studgombines discussion in involving the real return
earned on equity and government def@hapter 4)the discussiorost of capita{Chapter21)
and the general discussion of alternatisest of capital measuremen{®art \J. The Lazard
study applies a cost of equity of debt of 8% and a cost of equity ofiriMéasuring the LCOE
As explained in Chapter 4, the cost of debt and thst of equity must be evaluated in the
contex of inflation where achieved real growth in equity and debt is reviewidee Lazard
study assumes an inflation rate of 2.25% which mehesmplied real cost of equity is
(1+12%)/(1+2.25%]) or9.53%. This rate is very high relative to ovesgllity returns inand
real economic growtlof about 2% Chapter 4)A low required IRR or cost of equity capital
further supportedby the fact that in project finance that is often used for electricity
investmentscontracts are structured to minimize the cost of capital (Chapter A@gal cost of
equity of3.75% is assumed which is a nomicedt 0f6.08%.

The cost of debt is alsarguablyhigh in the Lazard study. Assuming that the debt has a
fixed nominal rate and is therefore subject to inflation risk, the premium relative to inflation is
about 2% (Chapter 4)in addition to inflation risk, a credit spread should be added to the cost
of debt. With exception of extreme periods BBB credit spreanf about 1.25%Chapter 23)
results in a real interest rate of about 3%vhich is 5.67% in nominal termBhis contrasts
with the Lazard nominal interest rate of 8%



In terms of project finance, the three items for any project are represented by and
Engineering, Procurement, and Construction (EPC) contracts; an O&M contract (that may
include an energy supply contract); and a Purchased Power Agreement (PPA) thatprovide
revenues. The adjacent very simple diagram of a project finance investment illustrates how
capital expenditures, revenues and operating expenses drive the economics of any investment.

A more formal way of expressing the capital intensity is to compute capital investment
divided by the periodic revenues necessary to produce a return. Almost by definition,
investments that are made to mitigate emissions of greenhouse gasses substipit &ar
fossil fuel and are more capital intensive.

With more capital relative to operating Invested Capital/Revenues
expense, the cost of that capital whichis
more important to the overall cost in relative ==
terms, and which is outstanding for a longer ..,

9.83
period is more importantdr capital
intensive investments than for fuel intensive
investments. 500
e 263 2.85

Refinery NGCC Solar Hydro

11.97

Correcting the Investment Analysis of Different Technologies for
Inflation

A remarkable aspect of computing the levelised cost of an electric technology, of the
total operating cost of transportation, or the required lease rate on an apartment building or
the breakeven cost of oil is that the measurement i<
often made on a flat nominal basis without any B0 bieser diference n
inflation adjustment to the price. In stark terms, this required revenue or capta
means that Basic idea in any analysis to evaluate r¢ ’
costs with real cost of capital and nomirmalsts with . i
nominal cost of capital. To illustrate how capital 318
intensity andthe cost of capital affects capital
intensive and fuel intensive investments, you can 200
look at the two graphs in the adjacent inserts. The

Required Revenue with Different Cost of Capital
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first graph shows the capital investment divided by I I
revenues for a refinery, a natural gas combined cyc
generatingmant, a solar project’ a hydro project and W Projet IRR 4.00% M Projet IRR 9.00%  ® Projet IRR 14.00%

Hydro



a nuclear plant. The second insert uses the difference in capital intensity to illustrate the effects
of different returns on overall capital (the ptax project IRR) for the most capHatensive

project (the hydro plant) and the least capHatensiveproject (the refinery) and demonstrates

that the cost of capital makes a much bigger difference for the caipitahsive project.

Inclusion of Externalities in LCOE

Once you have the capacity of an electricity plant it is relatively simple to compute the
amount of CO2 per ton that is emitted from a fossil fuel plant such as natural gas or coal.
Computing the number is a bit more controversial for natural gas wheranheunt of leaked
natural gas (methane) should be accounted for. Using the ratio of CO2 equivalent tons to the
amount of electricity produced (MWh), the tons can be computed and then the amount of tons
can be multiplied by a price per ton of carbon sushtlee price per ton traded in Europe. The
value is converted to a variable cost for the thermal plants and included in the economic
analysis. This is the final line on the summary table above.



Chapterl2: Difficulty of Achievng Growth
with High Returnsand UsingGreenwashing

Make Utilities Boring Again

Discuss returns a lot. Returns from | begin with a different form of greenwashing that is
more subtle and is an effective introduction to how finance theory should in my opinion be
sg introduced.The value is demonstrated with

Energy.

Powering What’s Next
Investor Materials — March 2023 SO

many consultants.

Throwing Money Away

Thegreenwashingexample | use is not an oil
company investing in more production or a car

the classic value graph shown in the adjacent
diagram. MBA students learn that the
objective of a firm is to grow fast and earn a

' high rate of return. Much of the book works
through the reasons why this growth
objective and eturn object have very many
nuances and ultimately refute commts by

Growth

Power House

ROIC vs WACC —

O2YLIl ye LINBY2GAY3 LAO] dz
instead involves boring regulated electric and gas
companies greenwashing by labelling investments &

Slow Decline

Robust Growth in Expect long-term

Cash Cow

Asset Base EPS growth of
6.5% to 7.0% per year.
0 -~ environmentally beneficial in order to do what they
/7G'Zwt{° really want which is to increase value to their
a4 shareholders by growing and earning returns that
$26.5 . . .
billion exceed their cost of capitdhvestments made in

2022A 2027E*

distribution lines may have some environmental
benefits, but to use thenvestments as a basis for

asking for higher returns is an example of irritating greenwashing as well as the underlying
motivations of corporationd. present this first example so that you can understand
investments that arenot made in a bidding context compared to investments that are labelled
as environmental beneficial and increase returns to investors more than in necessary.



Thisregulated utilityexample demonstrates what should be the starting point in any
discussion of finance. Investors want to earn a high return relative to risk and if this can be
achievedthen they should want tgrow the businesgzor most businesses this is a very
complex process, but for regulatedility companies charge pricéke basic idea is clealhe
strategy has three prongs. First, achieve an allowed return that is more than the cost of capital.
Second make the company a low risk as possible by gaining assurameesdulators. Third,

label every
i n investmentas ESG
AP — - . 7 (see the attractive
150 Forward P/E Ratio (Yahoo) 2137 COUple in the
o Trling ¥ ot st picture)so you can
e o bkt 2 grow your business.
e The pictures show
P S RoC Repored (arkevath) this for the case of a
ROt (Mariemumeh) rya utility company in
R S ve 8 gt the State of
Yahoo et (5¥ manthly) Wisconsin in the
T T e e e U.S. The first picture

of the nice couple |IIustrates commitment to ESG. The second shows how they are making
investments to address climate change. The third shows what they really want which is to make
a lot of money for their investors as the rate of return is far higher ttieir cost of apital as
demonstrated by the chart.

lllustration of Returns, Growth, Risk and Valu&imple Case to
Demonstrate Value from Return and Growth

Using the value driver equation above and holding constant the current earnings and
the cost of capital, | have made a whole lot of different scenarios with random draws of future
return and growth to illustrate ranges in value. | have summarized therdiftesalues in the
bubble chart® below. The graph demonstrates how value explodes as with both high return
and high growth the big blue bubbles. The graph also shows how growth with negative return
can result in negative valugthe circles without blue colour are negative values. bbe at the
bottom right shows that cash cows can still create value while the box at the bottom left shows
that exiting a low return business can protect you against the woaise values from positive
growth and returns below the cost of capital. Note tlhis type of graph does not work with
the P/E ratio or the EV/EBITDA ratio as both the numerat@lue-- and the denominator
income driven by returr- change with different scenarios. The graph is made from the
simplistic value equation without cnges over time; the intention is to demonstrate the
danger in not explicitly considering returns when measuring value.

46You can see how to make the bubble chart and watch an associated video at www.edbodmer.com



The bubble chart is not all that relevant or realistic because the returns, growth and the
cost of capital are not constant, and companies can move from box to box quickly. When
analysts make projections of a company and discuss things like how peopleveillbe able to
use a phone different from an Apple iPhone after they purchase one or how Tesla cars are so
different from any other car that people will become addicted to the brand and never buy any
other petrol or electric car. In short, the competii advantage that allows companies to stay in
the top right powerhouse square (not my term) may stay there for a long time because of
ONBIiGAY3a I RRAOQUAZ2Y OG60UKAY]l 2F K2g alO52yIlfRQa
real innovation (sorryaboyf 2 i NB O2dzy GAy 3 t 2NISNDa FASS T2

Value versus Growth, Return and Cost of Capital
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lllustration of Value Created from Assumed Stable Returns and Growth lllustrating Biggest
Value in Box 1 and Negative Value in Box 2

IRR Growth and Yahoo Adjusted Stock Price fromiiResting
Dividends

When you look at historic stock prices, you should use adjusted prices from
finance.yahoo.com (that includes-mevestment income from dividends) to compute the return

A
NI ¢



(growth rate) you gained from an historic investment. This demonstrates that at the end of the
day, valuation is about growth and that IRR is the same as growth rate when evaluating stocks.

To evaluate issues with valuation, growth and cost of capital | use the case of GE and Amazon at
various points in this book. Not so long ago (for me because | am old), General Electric would
have been considered a powhouse company (the most valuablenspany in the world) as its

CEO Jack Welch focused on earning high returns with his strong incentive programs for
employees (every manager had to fire one of ten people every year) and his emphasis on
growing through acquisition after which GE imposed sinpblicies to increase returns. There

have been many Harvard case studies written supporting the policies of Welch. But things have
changed a lot in the past decades. GE apparently made many acquisitions that did not work out.
It became bloated and is mosomewhere on the bottom boxes on Figure xxx. This is illustrated

on figure xxx which shows the growth rate and an estimate of the ROIC for GE.

These days Amazon is a company that is much talked about with and high growth rate and an
increase in return on invested capital (maybe it too will turn out like GE). As the return has

increased and the growth is expected to continue, the stock price k@le@ed. This has

allowed Jeff Bezos to pay hiswke 38 billion USD in a divorce settlement (Jack Welch only

paid 180 million USD to his-axfe in a much bitterer divorce). The Amazon case demonstrates

that valuation is much about projecting return amwvestmentcD9 Q& whL/ RSOf Ay SRX
YT 2yQ&a KFa AYyONBlFI&SR® CA3IdzZNBE EEE aK2ga GKI G
growth and ROIC for the two companies.

First Solar and Moving from the Powerhouse Matrix to the Surplus
Capacity Square

In teaching my classes | have tried in the past to find case studies that are relevant to
subjects | teach so | go onto the HBS website and sometimes spend money on what seems to be
a relevant case. Even though the cases only cost a few dollars, thegremally a waste of
money and | find the manner in which they praise companies very irritAfi@me example is a
case written by Stanford professors that praised First Solar Corporation. When the company
went public, First Solar seemed to be an ideal example of a powerhouse company. According to
the case (written by Stanford), the company was thadler in solar manufacturing using a
production method called thin film (that now has a small portion of the market) and it was in an
AYRdAzZAGNE GKFG ¢l a Of SFNI & 323ityhgin BiLofi@MR 6 ¢ ¢ KS
Tempe, Arizona, Bruce Sohn reflected on his thyear tenure apresident of First Solar, and
on the remarkable achievements of the exceptional people hewaidked with for the past
seven years. First Solar had been in operation for only 10 years buhdwaalged to cross the 1
gigawatt threshold in terms of annual solar module production capaaitgt to achieve a sub
$1.00 cost per watt of electricitythe lowest in the industrg. CA IdzNB - - - G KA OK Az
from a Value Line analyst report shows that analysts believed growth would be above 23%
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while the company was to earn a return on capital of 17.5% (I will explain later why these
reports are not some kind of dinosaur reports that are irrelevant in the face of Bloomberg). This
resulted in an estimated stock price range of between 295 and 44hawn in the top Figure

XXX. But solar panels are not like iPhones and factories that make panels are not that difficult to
build. Chinese companies entered in the market and within a short period the stock price
dropped to 32 as the company was in thexbwhere there is surplus capacity and any

investment made is throwing money away. This example illustrates the danger of powerhouse
companies moving to the left into the worst matrix and that has surplus capacity and then not
being able to exit the busirss.

RECENT Trailing: 17.8'\ | RELATIVE oV'D H
FIRST SOLAR. INC. oo [ 124,65 13.3 Gz [Emm 0820 Nl |
High: | 30.0] 283.0] 3170 2075 1533 1754 i
TMELINESS 4 Loneesna | | Low | 235| 275| esa| 100a| 857 1114 Tﬁﬁ'e‘ Price Ragge
SAFETY 3 raised 4 LEGENDS
= 1.0 x "Cash Flow” p sh 640
TECHNICAL 2 RaiedTrim | Relave Prce Srengh
pions: Yes ) 480
BETA 1.40 (1.00 = Maskat) Shaoed areas indicaerecessios | | (|t ¢ {y { o { p @ @ fp=====qee=== A00
- 320
Anp'l Total | R s
Price  Gain nﬁetu?n I ||| UJI S 553
High 445 1+255% 7% ™ Tl A | 160
Low 295 (+135% 24% | || |||| | I il|
Insider Decisions T | ff h!' 1Sl PY 120
ASONDUJFMA ||||/
taBuy po0o0DO0ODDO F— e 80
Opfors 2 2 3 4 33 5 2 1 I |60
to Sell 4 436340052 |I| ] . % TOT. RETURN 5/11
Institutional Decisions THE  VLARITH
362010 4G20M0  foE0H . STOCK MDEX
to Buy 13 tee 72| beeent I3 0 0 fy. 108 1233
to Sell 148 167 121 | traded 25 AT L Ayr. 538 /s [
HiFs[0M) 56722 52ETS 62428 LTI 1| Sy — 53.2
First Solar was founded in 1999 with the | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 200 2011 2012 | ©VALUELINEPUB LLC|14-16
goal of applying new technologies fo the -- -- -- -~ 106 187] 641 1527 24.24 2986 | 4250 53.65 |Sales persh A 84.20
process of solar power generation. The -- -- -- - | dlr 0 173 500| 903| 955| 11.60| 1315 |“Cash Flow” persh 1740
company initially conducted only research -- -- -- AL o 1| aul| 73| 76| va| ter Earnings per sh A B 1485
and development operations, until commer- -- -- -- -- -- -- -- -- -- Nil Nil | Div'ds Decl'd per sh Nil
cial operations began in January 2002. The - - - - S I 3| 5ES 3A8 GAG | 1250|675 |CapTSpending persh 745
company went public in November 2006, is- -- -- -- -- 29| 569 | 1396 | 1854 | 3113 | 4025| 4850 58.65 |Book Value per sh 81.20
suing 22.9 million shares at $20 each, in a = - - -~ | I TI33| TARA | 9160 | B5I5 | B5A4| BE.O0| 900 [Common Shs Ouistq © | 95.00
deal underwritten by Credit Suisse and - - - - — | WNWF| 731 S07 | T3 | 165 | Boid fighres are |Bvg AnnTPIE Ratio &0
Morgan Stanley. -- -- -- .- --| NMF| 383] 305 129 1.06 ’z‘::—r’: Relative PIE Ratio 1.65
CAPITAL STRUCTURE as of 3/31/11 il I I I N I M - Avg Ann'l Div'd Yield il
Total Debt $131.7 mill. Due in 5¥rs $131.7 mill -- -- -- --| 481 | 1350 | 5040 | 12463 | 20662 | 25635 | 374D | 4775 |Sales (Smill) A 5000
LT Debt$103.5mil. LTinterestso.tmll ol—d ] -] wwe | oew |3 faven | 302w | 3535 | 30.5% | 280% [Operating Margin 0%
- v -- -- -- -- 4 2| 45| 555 1296 | 1561 205|225 |Depreciation [Smill) i
-- -- -- --| d66 A0 1T MB3 | 6401 | 6641 815 947 | Net Profit ($mill) 1380
Leases, Uncapitalized Annual rentals $8 .4 mill. -- -- -- -- -- | GET% | 284% | 249% | 7% | 128% | 13.0% | 15.0% [Income Tax Rate 20.0%
-- -- -- - | NMF | 29% | 222% | 27.9% | 31.0% | 259% | 21.8% | 19.8% |Net Profit Margin 17.8%
drd | 3364 | 6160 | 6956 | 9564 [ 11148 | 1630 | 2205 |Working Cap'l ($mill) 3630
No Defined Benefit Pension Plan BE| 610 688| 1635 | 64| 2100| 20| 210 {Long-Term Debt (Smill) | 210
-- -- -- - | 130 4114 | 10973 | 15130 | 265268 | 34550 | 4270 | 5215 |Shr. Equity ($mill) s
Common Stock 86,160,700 shs. .- - .- - NMF | %% | 98% | 209% | 230% | 18.1% | 18.0% | 17.5% |Return on Total Cap’l 17.5%
as of 428/11 . -- -- -- -] NMF | 1% | 102% | 230% | 24.1% | 19.2% | 19.0% | 18.0% |Return on Shr. Equity 18.0%
MARKET CAP: $10.7 billion {Large Cap) [ [ | --| WWF| T0% [ 102% [ 230% | 241% | 190% | 19.0% | 16.0% |Retainedto ComEq | 10.0%
CU%REHT POSITION 2008 2010 373411 - .. - . - - - .- - - Nil Nil | All Div'ds to Net Prof Nil

Alternative Competitive Strategy and Valuation Matrix



In thinking about valuation, careers and relationships, | suggest a different way to look at the
competitive strategy graph to evaluate different valuation models over the life of an investment
or the life of a corporation or your own life. The first thinghanged is the growth rate on the
vertical axis. | argue that with the exception of inheriting money and marrying into money, you
cannot realize grow without

making some kind of investment. 1

The competitive strategy graph Invest

implies that you can grow money
without making investments like
those adverts you get on
YouTube explaining that you can
make really big profits without Risk Premium Earned b
taking any risk. Even if you have
incredible skills which allow you
to earn a large fortune (like Box 3 Box 4
Zinedine Zidane), you have to
make saone kind of investment in
skill development to realize your
return. Second, | havehanged
the rate of return versus WACC
to the earned risk premium on
your investment to emphasize difficulties in measuring return and the cost of capital. The graph
with RQC/WACC does not adequately emphasize that the bottom right box may have lower
growth, but it also may come along with a lot lower risk. The ROIC/WACC scale also is deceptive
in that it makes it seem that you can easily compute the WACC. So, on the halrsaaie |

have put the risk premium relative to the riflee rate. Figure xxx illustrates the revised matrix

with the four boxes marked.

Box 2 Box 1

DSN}YftR FYR UKS vdz2SSyQa | |y

L NBLX IFOS GKS GNAGS RSaONALIIA2ya 2y CA3IdzNB EE
absolutely nothing with hopefully more

relevant actions related to valuation in

Figure yyy. The revised matrix in Figure yy
suggests there are big risks of being in the|
powerhouse square (box 1); the ability to
see when surplus capacity is coming (box |
the importance of making decisions to exit i
failing businesses (box 3); and the benefits® k )
of a low growth and stable business (box 4
which | label keep calm and cawy. The




revised business makes me think of one of the people | admire in business, my good friend and
dzy Of S DSN}YfR® DSNItR 6S3aly ¢g2NJAy3I Ay (GKS SI
selling leather goods out of the back seat. In 1982 he purchased a bamdatiper goods

manufacturer that happened to have the royal warrant to sell handbags to the queen of

England. Over the years he experienced quality problems; he ran a gifts business where he

bought goods from Asia and sold them to teenagers; he purchaseatie magazine; he had

normal difficulties with employees, and he developed the leather goods business. He made
investments in developing a website; a consultant who publicized the handbags; a small

showroom in London; inventories of leather raw matesitom Italy; in researching different

luxury good styles; and in carefully developing relationships with the royal family. During the

j dzSSy Qa aS@SydASiK 2 debiktHdsy is sukcEs¢ beta®dldparent.K | R K A
DSNJ f RQA KI y R olydBplaged i a vidd@witritlye $yeén and Paddington Bear

and also in a drone light show. Gerald is not really rich, but he lives a comfortable life.

When | went swimming with Gerald in America a few years ago, a woman who was
swimming in the pool gave Gerald some suggestions about growing his business and paying for
space in department stores and dealing with the queen. Gerald is normally calm abl¢ affa
but upon leaving the pool he could not stop shaug swear words about this woman. How
presumptuous for somebody with no real knowledge of the business to give him consulting
advice and in particular having him risk his competitive advantage assweiih the queen.

The implicit idea was that Gerald should aim for the powerhouse square with higher growth
(Box 1) and turn his little company into something like Gucci. Instead of making large
investments that would have been required to grow fast @nobably fail (Box 1), he saw the
surplus capacity coming for his gifts business (box 2) and he got out of the gifts business which
left him with a warehouse of useless inventory (Box 3), and he made the moderate investments
to change leather goods busiret be more oHine focused that arguably made him end up in

Box 4. He did not hire McKinsey; he

certainly did not make elaborate "

financial models, and he did not
measure his ROIC or his cost of

Invest

capital. Instead, he made limited Surplus Capacity Seems Great, But

and flexible investments that were and Throwing Beware of Others

low risk (he could get out), and he Money Away Copying You

was not afraid teexercise the

option to exit investments. He Risk Premium Eamed =

implicitly used probability analysis
in making his investment decisions
and he knew what to do in moving Difficult Decision Keep Calm and
from box to box in the competitive
strategygraph. | have written this
story to suggest that Box 1 may no
be the best place aim for or to be
(in project finance, the objective is
to get a boring investment that insurance companies want); to emphasize that you should be

to Exit Business Carry On




more creative in thinking about valuation analysis than trying to compute the net present value
(using probability analysis and considering the flexibility of investments), and that you can
assume range in upside cash flows is the same as the range irsdi@enash flows. | could on

and use Gerald as a lesson for managing your career, but | must stay on the subject.

Small Differences in Returns Over Time Can Lead to Really Big
Changes in Value

When comparing GE and Amazon, the criteria used was the growth rate of the assumed
investment. If you would have invested in Amazon, an investment of 100 would have given you
80,000. Maybe with this little 100 investment, you could have bought a fanayr¢ended you
OKAf RNByQa SRdzOF A2y d ¢KS SEFYLXS RSY2y&aGNI GS
above 20% (if you are measuring returns with high inflation, this growth rate must be above
inflation), you should probably be skeptical. On thibey hand, if you bought GE stock, you
would be anxious and frustrated and these negative feelings would be reflected in the negative
IRR. So, the question addressed in much of the remainder of this book is using the IRR as a
metric to assess all kinds imivestment decisions.

In the graph you can see that different growth rates produce dramatic results. For example, the
IRR for Amazon of 30.55% does not seem that much more than the IRR of Apple of 26.41%. But
this difference leads to accumulation of about 400 for Apple versmerthan 800 for Amazon

¢ you get twice as much when you look at thaxis. The difference between the return of

Siemens versus of 7.43% versus .82% for GE means that your money would have grown by 6
times if you invested in Siemens while it would havaaimed about constant if you invested in

GE. The point is that small differences in IRR make a big difference in the money you
accumulatec especially over the long term (the results would be much less dramatic with

shorter lives). Another way of sayingd is that the WACC is a big assumption in valuation
analysis if the analysis is based on computing present value. The value of a corporation assumes
implicitly or explicitly that the company with have an indefinite tifa very longterm

perspective.

Thinking Differently about Growth, Return and Value from the
Perspective of a Single Firm, Lower Growth and Lower Risk Can Create
Value

Throughout the book | question fundamental ideas that are the foundation of risk and
return and are the root of finance theory. | do this by illustrating financial model examples at
the level of individual projects or companies. My approach of evaluagguges at the level of



the firm is a different way of evaluating climate change issues relative to macro questions of
whether a global transition can work or whether decrossiance (a French word for reduced
growth) is necessary. | suggest that evaluating issues at a firm levbeaxtended to the

entire society. For example, evaluating the costs of energy storage together with solar power, it
is more interesting to study the question for a village in Africa than to listen to an Australian
spout off about the number of hours sforage necessary to move power from the summer to

the winter in Germany.

When listing to commentaries about climate change, | hear many people commenting
on GDP growth and the suggesting that economic growth must stop for to combat climate
change. | do not enter into this debate, nor whether payments to divorce lawyers that can
increase GDP growth are really beneficial. But | do address the issue of growth at the level of
individual firms. Growth of revenues and income for the aggregate of individual firms adds up
to most of the GDP which in real terms is about 2% for develegedomies. When you
understand that revenue growth without return does not add value and fast revenue growth
often comes along with higher risk, you can see that neither companies nor the economy as a
whole needs fast revenue growth to thrive. More valaa @otentially be created with
investments like those related to climate change which often seem a little less exciting in terms
of growth and have less risk.

The matrix discusseabove that shows growth, return and value daamisleading and
includes nuances that involve not only the way one can think about valuation, but also about
your personal life. The fundamental

guestion is whether it is always better |

to take the high growth path even e

when this path involves taking more Worst Box with Growth Could be Great, But High Risk
o | - ~ _ and Throwing Money From Entering and Over Capacity

NJ\ a 1 ® a.! Qa ¥ y R 0 with Low Return Investments Capacity Move to Left Box

certainlydo strive for both high growth
and high returrwithout paying enough

Risk Premium Earned =~ ——%

attention tO the nuances Of the COSt Of Better Than Above Box, but Low Growth with Low Risk
Capltal Thls |ncentlve to grow Must make Difficult Decision Keep Calm and
to Exit a Business Carry On

ultimately leads to consumers needing
new 5G iPhones; taking an extra trip tc
Disney World to experience the newes
ride; buying a more powerful 4x4 Ram
pickup truck; installing a heated swimming pool awtumulation ofmany other things.

More careful thinking about finance demonstrates that graphs of growth and return do not
lead to the simple idea that growth produces value. First when make some simple simulations
with a little modelling, you quickly see that it is the combination of retuatative to risk and
growth that leads to high value. If you grow in the shi@itm or the long term without earning
F NBdOGdzNYy 62@S GKS O02adGd 2F OFLAGHEX GKS 3aINRgI
higher growth and high returngnd to havemore risk associated with competitive pressure
and surplus capacity which means that growth comes along with higheantsknay not



produce valueWhen you see that it may be better to be in the keep calm and carry on box, you
can extend the idea to the entire economy with the result that more value is generated from
boring investments. As | have already suggested, investments that combat ge(afratiyrse

no always) tend to be relatively boring and their valuation objective is to be in the keep calm an
carry on box. In the next paragraphs you will see by comparing the multiples for oil companies
versus renewable companies the prefdace for boring companies.

Example of Cost of Capital Sensitivity

Why use this company. Was testifying. Normally would not waste much time on the this kind of
analyst report.



It is common to make a data table that illustrates the effects of ranges in the cost of capital and
the terminal growth on the value of a company. WACC and terminal growth tables where the
value skyrockets with lower WACC and with higher terminal valbes ig not an accident.

Small differences in IRR do produce large differences in value. These tables that show very high
variation in results that
depend on the cost of

T OWEEWEWE OREWE RN

We always find the greatest challenge with the ITC story coming from wvaluation, largely

Capita] is a backwards way because there is no good comp group for the stock.  Accordingly, we focus our efforts
. . predominately on DCF valuation to take into account the large capital spending program

Of Say|ng Sma" dlﬁerences over coming years and higher level of free cash generation at the end of the capital
have a rea”y blg impaCt on investment cycle. Exhibits 4 and 5 look at impled fair values for ITC under different
X discount rate and terminal value assumptions. Using the two methodologies (terminal

Va|LE_ Itis UnderStandab|e multiple and perpetual growth), we are comfortable with a $46 fair value for the stock

before taking into account the incremental value drivers identified in Exhibit 1.

why when talking to people
who work in financial

analySiS they Want tO aVOid Exhibit 4: DCF Valuatien: Terminal Multiple

the cost of capital question Clecoun Fae
Completely. Note that the 5.7 580% 5008 60085 B10% B30 8,30
graphs above with the IRR . 9.25x] T 4287 4104 4102 4011 T 0.3
had nothing at all about the g 9.504} 4564 4487 4372 4278 4135 40 4003
cost of Capital E 9.754} 4748 4EAT 4540 4453 4250 4264 4172
E 10.30%] 4828 4827 4727 46,28 4531 44 .35 43.41
E 10.254] 5110 a7 4305 4B ATOE 4807 4510
10.504 5202 5196 £0.82 4873 4270 47T 4673
Do analySiS Of aCtual Value 10,75 54.74 £2.86 £2.60 51,55 £0.51 40,40 4043

Source: Company data, Credit Swsse estimales

of the company.

Exhibit 5: DCF Valuation: Perpetual Growth

Digcount Rate
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Source: Company data, Credit Swsse estimales



Chapter B: Shell Exit from Renewable
Energy;Rate of Return andintroduction to
Multiples

NPV, IRR and Risk PremiunPenalizing Capital Investments that
Combat Climate Change by Using the IRR Metric

After reviewing the basic objectives of a corporation, | move to discussion of the
fundamental rule in finance, that is to invest when the net present value is positive. This rule
has correctly been changed to compare investments with different returnssadatifferent
scenarios using the IRR statistic.

Despite what some academics may

teach you in business school, the IRR
used rather than the NPV in real world ...
analysis these days. And using the IR}

Price Required to Meet Target IRR and Target Risk
Premium with Different Operating Life

aaaaaa
s00.00 ABLET o ABDAL

makes a lot of sense relative to using
NPV to assessvastments because yoL | ™
do not have to start with the discount ==
rate.
But the IRR has the headache ¢

assuminghat moneyreceivedcan be w5 20 2 s
re-invested at the IRR itself. This re
investment headache penalizes loeng
term capitatintensive investments such as hydroelectric, nuclear and solar which involve large
expenditures for ugront capital relative to operating expensdsargue that a better method to
evaluate investments that does not penalize léegm investments is to first compute the
premium above the cash flows measured at the-frele rate and then to allocate theremium

over the life of the investmentf the IRR is corrected to compute earned risk premium relative
to the riskfree rate, the penalty imposed on the type of letegm investments that are

essential for adapting to or mitigating climate changeeduced as shown on the adjacent

graph.



SAA02NIOA2YE& AY aSlkadaNAy3a wShdaNYy |y
Energy Investments

In Chapter 6 the book moves to practical measurement of the return. As the rate of return
is central to the fundamental ideas in finance, the .
measurement of return is essential. To discuss the {KsttQa /9h
measured rate of return and the central problem with revised the company strategy
measuring return, | use the case of Shell Oil and its partiy © focus on shareholder return.
withdrawal from renewable energy invésy Sy @i & (i g According to the company, the
2y aKFNBK2f RSNJ NB G dzNy o¢ { | renewabletransiion mustbe 53 5 3§§v
stock price increases that are lower for Shell than other | Paired with higher earnings.
major oil companies and theQRC of Shell was lower as W€ hitps:/www.reuters.com/busi
as shown in the graphs. Note that the returns shown on | pess/energy/shelbivots-back
the stock price graph are adjusted for inflation. The Shell| il-win-overinvestorssources
and Exxon case may be a bit stylized, but it can be used :
illustrate how conventional financial statement analysis and finance practice works against
capital intensive investments with relatively low cost of capital.

2|.

IRR Vol Beta Monthly From 1-Oct-95 to 1-Oct-23
US S&P 500 6.26% 16.31% 1.00 16 US S&.P 500 IRR 6.26%
Crude Oil Prices: Brent - Eu 6.03% 44.65% -0.13 14 Crude Oil Prices: Brent - Europe (DCOILBRENTEU) IRR
shell Qil 7.19% 23.60% 0.83 " e
Total Energy 9.95% 24.22% 0.80
Exxon Mobil 9.79% 21.18% 0.68 10 Total Energy IR 9.55%
8
6 / K
Series Start  Final  Years of \Vf
US S&P 500 1-0ct-95  5.47 28.00 ‘ = 4
Crude Oil Prices: Brent - Eurc 20-May-87 5.15 !
Shell Oil 1-Nov-94 6.98
Total Energy 1-Nov-91 14.25 0.
Exxon Mobil 1-Jan-85  13.67 g

To contrast oil production and renewable energy companies | have extracted some
companies that have a lot of renewable investments as well as some of the oil majors. You can
see that the renewable companies such as NextEra, EDP and other companiesisamantb
more stable computed return on invested capital in the table below.


https://www.reuters.com/business/energy/shell-pivots-back-oil-win-over-investors-sources-2023-06-09/
https://www.reuters.com/business/energy/shell-pivots-back-oil-win-over-investors-sources-2023-06-09/
https://www.reuters.com/business/energy/shell-pivots-back-oil-win-over-investors-sources-2023-06-09/
https://www.reuters.com/business/energy/shell-pivots-back-oil-win-over-investors-sources-2023-06-09/

2018 2019 2020 2021 2022
Nextera 3.98% 3.66% 4.12% 6.10% 6.74%
Ibederola 6.13% 6.49% 5.96% 6.29% 7.69%
EDP Renovaveis S/A 3.96% 4.64% 3.79% 3.20% 3.92%
ORSTED A/S -0.22% -0.21% -4.58% -1.05% 3.28%
Shell Oil 7.12% 5.03% -3.63% 71.73% 12.90%
Total Energy 8.21% 8.16% 1.80% 13.08% 26.90%
BP Oil 5.35% 1.98% -6.12% 3.56% -11.66%
Exxon Mobil 5.74% 3.23% -1.36% 8.90% 21.77%
Cheveron 6.01% 3.48% -1.53% 7.75% 19.60%
Saudi Aramco 44.48% 33.75% 14.97% 31.19% 41.81%

{KStftQa OKIy3aS Ay adNXaGasS3ae rgre FTNRBY NBySsl
propounded by McKinsey. Tisemple idea stated repeatedlg the McKinseybookis that a
company should search out

First year ROI/IRR investments that earn a return on
80.00% capital greater than the weighted
I SN} 3S O2aid 2F OFLRAGLH

20.00% S I NJ Algvastors df £ourse want to

earn a higher return all sé€ equal and
L0.00% 15 0% do not want companies to make

investments that earn a negative
return. The issue discussed in Chapter 4 involves how to measure the economic on an
investment. The problem addressed is that the accounting definition of return from net
operating income and net capital on the balance sheet does not reflect the growtsmflow
that is the definition of the rate of returor the IRR. This is compounded by accounting
adjustments for impairments and other wriaffs. For any investment that is deeciated with
straight line depreciation, the return on invested capital is lower that the economic rate of
return as measured by the project IRR. The discount for the initial return is illustrated in the
adjacent graph where the initial rate of returrofn accounting statements is divided by the
project IRR. When a company makes large investments and these investments have a relatively
low return, the reduction in return is aggravated.

10.00%

60.00% 55.93% show,; O2 YL} yé&Qa NBIdzNy
50.00% 02 capital (ROIC) and its revenue growth
40.00% ooz together determine how revenues are
30.00% converted to cash flows (and
7.50%

0.00%
5.00%

I



When returns are measured in the context of inflation, the true bias in accounting returns
relative to project IRR is more

extreme. Throughout the bOOk' First Year ROIC with Different Inflation and IRR
adjustments for inflation are
emphasized. In the adjacent Inflation Rate

0.00% 1.00% 2.00% 3.00%
5.00% 3.17% 2.48% 1.83% 1.23%

table the difference between
accounting returns and the

: ' IRR 7.50%  5.13%  435%  3.60%  2.89%
project IRR is more extreme 10.00%  7.27%  6.42%  559%  4.80%
when there is inflation. For 15.00% 11.90% 10.96% 10.03%  9.12%

example, if the projeciRR is5%

and the inflation rate is 2%, then the accounting return in the first period is only 1.83%. As
assets depreciate on the books, the difference betweenabeounting return and the project

IRR reverses, meaning that the accounting return is above the IRR. In terms of Shell and Exxon,
Exxon has made lower investments than Shell in the past couple of years, which can in part
explain the difference in the reta. The Shell and Exxon case demonstrates the many problems
with simple statements about increasing shareholder return. The difference is much more
dramatic for renewable energy companies, implying that the returns cannot be compared

across companies.

cap Exp/Depre‘:iation _

2018 2019 2020 2021 2022
Nextera 144.82% 247.32% 179.63% 185.99% 203.34%
Ibederola 175.41% 142.71% 146.25% 164.37% 144.16%
EDP Renovaveis S/A 161.31% 201.99% 249.38% 378.33% 325.47%
ORSTED A/S 245.15% 327.26% 355.20% 433.75% 338.56%
Shell Oil 102.49% 89.20% 65.20% 80.96% 98.82%
Total Energy 131.64% 75.14% 75.46% 90.86% 131.89%
BP Oil 106.82% 84.55% 80.47% 71.80% 82.35%
Exxon Mobil 108.42% 128.89% 83.44% 58.61% 76.58%
Cheveron 70.88% 75.09% 50.25% 43.11% 67.21%
Saudi Aramco 316.45% 242.32% 134.87% 139.40% 153.97%

Reconciling ROIC and IRR and Returns on Oil Production Versus
Renewable Investments



Chapter 7 continues the discussion of finding the returns earned by companies and of
returns and where | argue that for individual projects, economic depreciation that measures the
decline in value of remaining cash flows should be used. This leavesotiiermprof measuring
the return that is available on prospective projects. In
the case of Exxon and Shell one could go back to Returns from oil and gas typically
history where John D. Rockefeller created the Standq range between 10% to 20%, while
Oil monopoly that made him the richest person in the| those for solar and wind projects ten
world. But the essendil question for valuation is what | to be between 5% to 8%, according {
returns are reasonable in the future and how can ong companies and analysts.

find these returns. https://www.theguardian.com/busine

_ ) _ ] ss/2023/nov/02/shellanovesahead
The insert suggesting that oil companies can €d \,ith-35bnshareholdemwindfall

up to 20% on oil projects but only between 5% and 1 despiteprofits-fall
for renewable energy. This comment demonstrates
several issues related to issues discussed in Chapter 7

and subsequent chapters. First, is there evidence that oil companies can earn the high returns
on oil investments. Second, how should the lower returns be evaluated relative to the cost of
capital. Third, do lower returns imply that only the oil investnseshould be made.

Before discussing the issues with evaluating earned returns, | recount some comments
made by a student of mine who formerly worked for the investor relations department of a
major oil company (Total Energies). She explained that the company receivectiptessure
from (English speaking) stock analysts to invest in oil investments rather than renewable
investments. An old excerpt from Exxon illustrates the way presentations of returns are made

to investors. The return on

Exxc_m Mobil Re_turn on Capital Employed — Where are they capital employed (ROIC) is
IRIdnE FXpenditres presened next to the
Earnings After Tax Average Capital Return on Capital Capital Expenditures Capital expenditu res to
Financial 2003 2002 2003 2002 2003 2002 2003 2002
(oercent demonstrate that the
Upsti . .
" United Sttes 3005 254 13508 13264 289 9 215 237 company is making
Non-U.S 1057 7074 3164 29800 3 87 9863 8037 i i it
Total 14502 9598 47672 43084 304 23 1% 1039 Investments in aCtIIVItIeS
Downstream that produce the highest
United States 1348 693 8090 8060 167 86 1244 980
NonUS 2168 67 18675 17985 115 3 AT 1470 return. If the type of
T 3516 00 2695 26045 3 5 278 2450 :
- " : : LW returns shown in the table
United States 381 B 5194 52% 73 73 KKK §75 i
Non-U.S 1,051 M6 8905 8410 118 53 39 379 for upstream oil
Total 1432 830 14099 13645 102 6.1 692 954 production are reaIIy
Corporate and financing 1510 (442 6,637 4878 — — 64 m .
Merger related expenses — (275 — — — — — — Obta|nab|e and can
Discontinued operations — 449 - 70 - 632 - 80 .
Accounting change 550 = = = = = = = continue (31% and27%
Total 1510 11460 95373 88342 209 135 1655 13956 outside the U.S.) this

illustrates the kind of

monopoly power that John Rockefeller must have obtained. This time the returns unfortunately
come from developing countries that must have signed contracts that do not share profits in a
reasonable wayf khe returns are lower on renewable energy investments, this is either due to



lower monopoly profits or lower cost of capital or both. The lower returns in no way imply that
the investments should not be made.

Chapter 8 moves to the question of whether one can assess value using multiples
including the price to earnings ratio, the EV/EBITDA ratio or the price to book value ratio. The
three ratios tell you very different stories and, depending on the industiy ttan be
inappropriate to compare companies even if they are seemingly doing the same thing. The Shell
YR 9EE2y OFasS AffdzaAdGNIGSa a2vy$S 2F GKS gl ea i
reduction in renewable investments, Reuters preserdgegraph that seemed to show that a
Euro or Dollar of Cash Flow from Exxon is worth more than a dollar of cash flow from Shell. This
is something like the EV/EBITDA Ratio shown below. The lower earnings is not because of
current lower return on one segmewf the business of a company such as renewables versus
oil production. It reflects expectations of changes in returns, differences in tax rates (Shell has a
much higher tax rate than Exxon) and the age of assets (older assets have lower EV/EBITDA
becaus€@ ¥ LISYRAyYy 3 OFLAGIE SELSYRAGAZINBAO FY2y3a 2k
the end of 2022 of 3.61 (the value can be repaid in less than four years of EBITDA) can be the
result of expected declines in income. More importantly, the table below shibat investors
pay a lot more for a Euro of earnings in renewable energy companies even though the returns
are lower.

2018 2018 2020 2021 2022
Nextera 13.75 18.57 22.26 19.85 15.66
Ibederola 8.52 9.59 10.88 8.09 7.88
EDP Renovaveis S/A 8.91 9.14 18.05 20.73 16.86
ORSTED A/S 34.70 47.28 390.11 64.85 19.12
Shell Oil 6.11 6.42 12.35 4.54 361
Total Energy 5.55 5.38 8.73 4.35 271
BP Oil 5.12 5.07 15.02 477 2.15
Exxon Mobil 8.52 11.13 14.76 6.26 5.13
Cheveron 6.91 853 14.23 7.34 6.01
Saudi Aramco -12 8.85 15.91 8.39 5.45

Discussion of multiples in Chapter 8 addresses differences in interpreting alternative
Ydzft AL Sad wSOFft (KS & inladdiBoy ® Viigher vetuiRsSntiiee a OYA Y
United States, P/E and markkt-book ratios have been significantly higher for the X8. ¢ K S
implication of the P/E ratio is completely different than the marketook (priceto-book)
ratio. The P/E ratio reflects expectations of growth combined with earnings above the cost of
capital. The pric¢o-book ratio in theory reflets the success of a company in deploying the
paid in capital and retained earnings put in a company by investors. Success is measured by the
ability of a company to earn returns above the cost of capital (often one sort of monopoly
power or another). Theable below shows that renewable companies have performed well in
terms of the price ratio, implying the cost of capital is much lower than that of the oil
companies. One can go too far with this ratio as it can say more about monopoly power than
anythingto do with efficiency or productivity. More importantly the ratio can be used to
evaluate the cost of capital relative to the rate of return.



2018 2019 2020 2021 2022 2023
Nextera 2.17 2.30 321 3.96 4.59 3.66
Ibederola 1.16 123 1.66 1.82 1.57 1.58
EDP Renovaveis S/A 90 96 121 2.23 231 1.98
ORSTED A/S 2.13 2.55 3.36 7.30 4.86 FALSE
Shell Oil 1.28 1.33 1.52 .83 .76 A4
Total Energy 1.20 1.18 1.50 .96 1.08 1.19
BP Oil 1.30 139 1.86 .96 114 111
Exxon Mobil 1.86 161 1.90 107 1.32 212
Cheveron 1.51 1.44 1.70 121 141 1.98
Saudi Aramco .00 .00 6.54 6.33 4.86 4.47

Terminal Value and Value of Assets that Depend on Fossil Fuel

Chapter 1Gaddresses what may be the most subjective and uncertain part of valuation
which is the terminal value. Terminal value comes from the idea that a company is assumed to
have an infinite life when making a valuation. Current finance practice applies singple an
arbitrary formulas to measure the value of a company over an infinite horizon without seriously
thinking about where the value comes from. You must assume that future generations of
managers can earn returns above the cost of capital on reglassets. To presume that this
can be boiled down to a simple formula should seem crazy to people outside of finance. |
suggest a process where growth rates and returns gradually decline to reach reasonable levels.
But | suggest that the issue of terminallue (that cannot be avoided) should be treated as
more of a philosophic question.

Stable Period Adjstment to Growth Methad [Higher Return, Lower Growtn I f— Cost of Capital and Return
. . . . 14.00% 13% 13% 13% 13% 13% 13% 13% 13% 13% 13% 13%
Theoretical Value Driver Value Driver Value Driver 1%
12.00%
Value Growth Rate Basic Sudden Fade Period
10.00%
‘Value of Corporation 154.87 268.53 214.89 139.80 155.06 s00
Driver (g or ROIC) 2.50% 6.00% 6.00%  013%-- 006% 5 00%
4.00%
Price to Book 1.55 2.00%
Price to Earnings 11.91 0.00%

Lower Final Terminal Return Exti ¥

F T Sacelor iy wrewmbn nfestmine 5 ¥ 5
e e T —
: :
Fade Period = Decreasing Growth Case rowth
10.00%
Cost of Capital 6.80% ——| 8%
8.00% %
e
Terminal Period 12-Jan-34 Value Driver Basic = Income * (1-g/ROI)/(k-g) 6.00% 5% -
; _Jan- i = ital * * (1o _ . 4%
End of Post Terminal 12-Jan-40 Value Driver Basic = Capital * ROl * (1-g/ROI)/(k-g) 2.00% e B I e s s g
SRANNRRANY
0.00% o o a < o N o A ® o
\";4 o’y d\ﬁ o’y a’y C“T C‘ﬁ \“; ;‘y o‘s’ o‘s o’ph \\,},‘ o’”; o’b\. o’ﬁ) fy



When thinking about issues with terminal value | thought
there may be little that relevance to climate change investment
But on reflection, comparing the value g
oil companies with renewable companie
demonstrates some issues discussed in
the chapter on terminal value. To

illustrate issues with terminal value,

Shell scrapped in recent
months several projects
including offshore wind,
hydrogen, and biofuels,
due to projections of
weak returns.

pretend you were valuing Exxon when

time how could you have predicted the break of standard oil and all of the events that
surrounded oil production through wars, OPEC, tax rates and other events. Now, with the
effects of fossil fuel on climate change, it may be reasonable to assume thaf 2 y Q &
the longterm value could decline. It is understandable that a company like Exxon or Shell
would attempt to develop other formef energy such as green or blue hydrogen to maintain its
business over the lontgrm. But the multiples (in particular, the low EV/EBITDA multiples) and
problems for Shell demonstrate that earning profits above the cost of capital for renewable
energy hasurned out to be difficult. The case demonstrates that thinking about terminal value

is much more nuanced than applying a simple formula.

John D Rockefeller after he created the monopoly. You may have
assumed that the monopoly power could continue indefinitely. You
may have attributed a lot of grath to cash flow which also included a
high return on investment and arrived at a very high valuation. At that

gl t dzS



Chapterl4: Cost of Capitahnd Hydro
Projects in Pakistawersus Orsted Losing
Billions from US Project

So far, we have been skating around the issue the cost of capital but direct there has
been no direct measurement of the cost of capital number. Chapter 13 and the remaining
chapters in the book turn to direct measurement of the cost of capital. Chaptentd®iuces
guantification of the cost of capital by presenting a test that can be used to determine when a
company is earning more or less than the cost of capital using the market to book ratio. The
test does not necessarily provide a direct estimatet, iboan evaluate what the cost of capital
is not in certain circumstances. This notion of finding particular cases that disprove estimates of
the cost of capital can be applied to different industries as much of the cost of capital (the risk
free rate andhe EMRP are econonwide numbers). This method that | use to introduce
guantification of the cost of capital contrasts dramatically with investment banks who proudly
present mean reverted betas that are 4gvered and rdevered using a sample of suppobe
comparable companies.

To illustrate what can be done through evaluating the maitkebook ratio | begin with
a statement that | have heard fordecaded 6S Yy SSR | NBGdzNYy Ay R2dzmf S
statement that is almost comical does not seem to change with differdiattion or interest
rates or with different risk of projects means that returns of 10.0001% can be the target. The
marketto-book analysis can be used to demonstrate that arbitrary targets of something like
10% with a risiree rate of something like 3.5¥plies a risk premium of 6.5%. To see what
this means to capital intensive investments return to the philosophic discussion and the fact
that the 6.5% which is far above the real growth in the real growth of the economy compounds
to very high investor retrns.

A couple of mathematical formulas can be used to demonstrate that when the market
to book ratio is equal to one and the return earned on equity is stable, the return on equity is
equal to the cost of equity. When the return on equity is stable and the etadkbook ratio is
above one, this is evidence that the company is earning more than the cost of capital. The idea
of using the marketo-book ratio to test the cost of capital comes from the fundamental idea
that the cost of capital is part of the cost an investment and when the returns equal costs,
the market value of an investment is equal to the amount of money put into the investment.
When the market to book ratio is one, there is no increase in value from earning more than the
cost and no diminutin of value from earning lower cash flow than the investment.

Establishing a formula for the market to book ratio is not controversial if you assume
that returns, growth and cost of capital are constant. | have presented proof of some



fundamental valuation formulas i@hapter 13. It is very easy to shivat the market to book
ratio is equal to:

Market to Book = (ROG@rowth)/(cost of equityg growth)

If you imagine that the ROE and the cost of equity are the same numbers in this formula,
then the top of the equation is the same as the bottom of the equation and the market to book
ratio is 1.0 no matter what the growth rate i§his is the most essential part of the equation
because you do not have to get into debates about the growth réter can go further and
demonstrate that the cost of equity depends on both the mart@book ratio and the growth
rate. This means that you must make an estimatéhefgrowth rate and higher growth rates
assumed by stock analysts imply a higher cost of capital. But if look at the formula carefully and
split it up, you can see that if the market to book ratios is above 1.0, then the return on equity
is above the cosbf equity.

Cost of Equity = (RGErowth)/MB + Growth

To illustrate how the market to book ratio can be used to demonstrate that the cost of
equity is far below 1.0 for investments that are stable (like project finance investments) | have
used two examples. The first is a utility company nanxextl Energyhich isa regulated
electric company irnthe U.S.Xcel Energis earning returns on equitgbove 10%and it has a
market to book ratio of more than 2d@emonstrating that the company is earning a lot more
than its cost of capital as shown belowhe dedhe in the marketto-book ratio illustrates the
increase in the nominal cost of capital in 2021 and 2022.

Xcel Energy Inc. Price to Book Ratio — Growth -7.96% Xcel Energy Inc. 1 Year 5 Year
Expected Growth in EPS 6.80% 6.40%
:zg 345 Past Growth in EPS 8.55%
’ 2.92 2.55 Year Ago Earnings Mktwatch 3.16
3.00 2.59 2.48
2.50
2.00 Forward P/E Ratio (Yahoo) 21.14
150 P/E Ratio (Marketwatch) 22.38
1.00 Trailing P/E (Marketwatch) 22.48
0.50
- Price to Book (Yahoo) 2.35
1-lan-18 1-Jan-19 1-Jan-20 1-Jan-21 1-lan-22 Price to Book (Mare‘rwatch) 2.31
Xcel Energy Inc. Return on Ending Equity - Growth -.35% ‘Return on Ending Equity LI :I
0.12 o
10.33% 10.35% 10.12% 10.29% 10.18% ROIC Reported (Marketwatch) 4,38%

0.10

ROE TTM (Yahoo) 10.75%
oo ROE (Marketwatch) 10.75%
0.06 ROE - Forward EPS 10.91%
oos ROE - Second ¥r EPS 11.17%
0.2 Yahoo Beta (5Y monthly) 0.42
0.00 MarketWatch Beta Beta 0.62

1-Jan-18 1-Jan-19 1-Jan-20 1-Jan-21 1-lan-22



A second example is from Malaysia with interest rates, inflation rates that are different
from investments measured in Euro or USD. In addition, if you look up country risk premiums,
you will find that Malaysia should command a risk premium ranging fra®%.to 1.95% with a
2023 value of 1.89%6.The country risk premium is applied to overall cost of capital meaning
that it would be magnified on equity returns. With all of this, the analysis of Tenaga, the large
electricity company in Malaysia has a market to book ratio of about 1.0 and retuths in
neighbourhood of 6%, demonstrating a cost of capital of around that number. Taking away the
country risk premium of 1.89% would yield a cost of equity below 5%.

Tenaga National Price to Book Ratio -- Growth -11.62% Tenaga National 1 Year 5 Year
150 Expected Growth in EPS 10.80% 3.00%
ijg . 138 Past Growth in EPS -8.59%
190 107 Year Ago Earnings Mktwatch FALSE
1.00 22
080 Forward P/E Ratio (Yahoo) 11.64
0.60 P/E Ratio (Marketwatch) FALSE
0.40 Trailing P/E (Marketwatch) 18.89
0.20
- Price to Book (Yahoo) 0.98
1-Jan-18 1-Jan-19 1-Jan-20 1-Jan-21 1-Jan-22 Price to Book (Maretwatch) FALSE
Tenaga National Return on Ending Equity — Growth -2.34% |Return on Ending Equity LI i’
0.09 7.85% ROIC Reported (Marketwatch) FALSE
0.08
6.47% X 6.47%
0.07 6.43% 5.89% ROE TTM (Yahoo) 4.95%
o0 ROE (Marketwatch) 0.00%
- ROE - Forward EPS 7.05%
. ROE - Second Yr EPS 7.27%
0.02
0o Yahoo Beta (5Y monthly) 0.3
0.00 MarketWatch Beta Beta 0.89
1-Jan-18 1-lan-19 1-lan-20 1-Jan-21 1-Jan-22

| have suggested creating a regression analysis of the marksiok ratio and the
return on equity to evaluate the level of return at the market to book ratio of 1.0. The nice
thing about the graphs is there is typically within an industry a strong ledioa. When | have
tried this method, the implied cost of capital is a low, again meaning that capital intensive
projects are favoured relative to fuel intensive investments.

48 This comes from looking at Damodaran published numbers since 2011. The historic numbers are not published
on the Damodaran website and | have put them together.
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ROE versus Price to Book

14.00%

12.00% . "o
e * 5,
10.00% . "o
- . °
2.00%
6.00%
) [ ] "
4.00% . y =0.0522x - 0.0066
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2.00%

0.00%

Slope 5.22%
Intercept -0.66%
Cost of Capital 4.56%
R Squared 62.83%

The Corruption of Country Risk Premiums: Published Estimates of
Country Risk Premium Can Kill Important Climate Change Investments

| have been emotional about the way finance treats developing companies for many
years. If demanded returns are high for investments in developing countries and these returns
are distributed to investors outside of the country, the ability for people & dbuntries to
experience a reasonable standard of living is arrested
The situation is very much Illke.the GDP distribution e Acywoth
graph presented at the beginning of this chapter
where providing returns higher than the overall
growth rate in an economy leavesthing left for
anybody else.

High returns that are allocated to investors
outside of the country are justified by the country ris
premiums that are published by a man named Aswas =&
Damodaran, a professor at NYU Stern. Mr.
Damodaran applies traditional finance like the CAP
and high egmates of the equity market risk premium S
His numbers on the country risk premium are very easy to download and are high. Dr.
Damodaran seems like a very pleasant man, but he does not seem to understand the very
serious implications of his published stétis. Further, he does not address items that are



contrary to his numbers including credit spreads by local banks in developing countries, implied
probability of default in his data, implied cost of capital from price to book ratios.

If these numbers are used in measuring the cost of capital for investments that can
combat climate change are applied to investments in Africa, the effect on investments can be
dramatic. For example, | understand that a solar project in Saudi ArabiaCisingse modules
can obtain prices of less than 2 USD cents per kWh. A project with similar modules and similar
sunlight in Chad costs 15 USD cents per kWh. The primary difference between the projects is
how they are financed. | hope you now understand myoé@onal reaction.

When working on a project for measuring the cost of capital in Pakistan for the National
Electricity Regulatory Agency | made an effort to study what is behind the country risk
premium. | read the articles from

Damodaran Country Risk Premium for Pakistan Mr. Damodaran and compiled some
14.00% historic data. As | have mentioned
12.00% 1209, a5 above this kind of project where

2.00%

1000% 00 1o 9.56% vested interests attack my work

5 00% 7.B6% 0% a0 involves more critical evaluation
5.75% 6.30% than any peer review that | could

o | | | | I 4% jmagine. This researdrom my

oo project in Pakistan demonstrated
that: (1) country risk premiums are
not consistent or logical over time;

2011 2013 2014 2015 2016 2017 2018 2019 2020 2021 2021 (2) mOSt Of the Country r|Sk premlum
comes from evaluating the country risk rating from U.S. credit rating agencies with no
adjustment for the tenure of the debt; (3) the country risk premiums result in implied
probability of default that makes no sense in the context of actual defaults &)nith¢ credit
spreads used by Damodaran are completely inconsistent with credit spreads charged by local
banks.

0.00%

In compiling the quoted country risk premiums, | have read articles written by
Damodaran and compiled historic
data. The accompanying insert show
that the country risk premium has
ranged between 5.75% and 12%
before 2021. In 2021 Damodaran
published two estimates, one for
4.69% and 5.3% while the yield on tr
bonds ranged between 42% and
7.28%. These risk premiums are take
from either credit spreads on
sovereign debt in USD or the credit
Spread on bonds with equivalent 0.00 5.00 10.00 15.00 20,00 25.00 30.00 35.00
credit ratings. Some increasethme Maturity

Basis and Maturity

e 78

® 6.68

%626
6.00 < 86,00

8% 529

5.00 " 492

Percent Premium versus USD Bond



risk premium is added for taking equity risk rather than credit risk. In 2013, the risk premium
was 12% meaning that within seven years the earned credit spread would pay for the entire of
a loan or equity investment (1+12%)"7=1.97. This implies thatlsnaould receive the entire
proceeds of the bond twice on top of earning the USD interest rate. As shown above, the typical
credit spread for a BBB bond is about 1.3%.

When evaluating credit spreads there is a basic formula to evaluate the minimum credit
spread that will compensate for losses when there is a defdiis formula is a simple one
that defines the credit spread or the premium on debt as a function of the probability that the
loan defaults and, if the loan does default, what will be the final loss.

Minimum Credit Spread Probability of Default x Loss, Given Default
Probability of Default Minimum Credit Spread/oss, Given Default

For a oneyear loan, the implied probability of default may be reasonable. But as the credit
spreads compound, the results become extremely high as discussed in the section on
philosophy.Thetable below shows how the implied probability of default with different debt
tenures assuming that there was no default until the particular year. For the BBB credit spread
of 1.32%, the implied probability increases to 16%, meaning that without any tlefaillyear
seven, the loan can default 16 times out of 100 #mellender will brealeven. For the 4.69%
credit spread, the probability of default increases to 63% and for the 12% credit spread, the
probability of default is more than 100% to by year five. When you suggest to somebody in
Pakistan that the probabilitgf default can be 50%, they will tell you that you are crazy as there
have not been any defaults in the past.

1 2 3 4 5 6 7
Credit Spread 1.32%
Compound Rate 1.00 1.01 1.03 1.04 1.05 1.07 1.08
Loss Given Default 50.00% 50.00% 50.00% 50.00% 50.00% 50.00%
Implied Probability of Default 2.64% 5.31% 8.03% 10.77% 13.55% 16.37%
Credit Spread 4.69%
Compound Rate 1.00 1.05 1.10 1.15 1.20 1.26 1.32
Loss Given Default 50.00% 50.00% 50.00% 50.00% 50.00% 50.00%
Implied Probability of Default 9.38% 19.20% 29.48% 40.24% 51.51% 63.31%
Credit Spread 12.00%
Compound Rate 1.00 1.12 1.25 1.40 1.57 1.76 1.97
Loss Given Default 50.00% 50.00% 50.00% 50.00% 50.00% 50.00%
Implied Probability of Default 24.00% 50.88% 80.99% 114.70% 152.47% 194.76%

When studying the cost of capital in Pakistan and reading annual reports from individual
companies, you see something surprising. The credit spreads charged by local banks look a lot



more like the 1.32% BBB credit spread than the very high credit spreads on sovereign bonds as
shown below.The graph of local interest rates is in local currency. When adjusted for currency
changes and inflation, the local interest rates are far below the rates paid by the government
for sovereign debt. This phenomenon of local rates being below sovereignsdagparently

common for other developing countries and dismissed by Mr. Damodaran (maybe because the
local banks are not located in New York). B tifference between interest rates represents a
situation where two things that measure the same thqthe probability of default- cannot

both be correct. If Mr. Damodaran is correct the banks in Pakistan would be bankrupt. A more
logical explanatioms that the Western financial institutions are earning a large profit that more
than compensates for risk.

10.1 The Company has total working capital finance facilities of Rupees 11,308 million (2019:
Rupees 12,289 million) available from banking companies out of which Rupees 5,528
million (2019: Rupees 3,896 million) remained unutilized at year end. These facilities carry
mark-up at average offer rate for 1 month to 3 months KIBOR plus 0.30% to 2.50% (2019:

Effective Interest Rate in USD = (1 + Euro Interest Rate)/(1 + Forward Exchange Chdnge)



Chapterl6: Discount Rates and Risk
Measurement Used in Public Policy

Application of Financial Theory tBublic Policy

The case discussed in this chapter involves the importance of measuring the discount
rate in policy analysis. The issue of measuring the discount rate involves fundamental questions
of investment (on behalf of people in a society), estimates of future ftashand attaching a
premium to recognize risks. The relationship between discount rates and economic growth is
addressed and the manner in which resources are allocated. The notion of placing arbitrary risk
premiums is revisitedzor example, thdased a 2026 data, the US government often utilizes a 7
percent "base case" social discount rate for regulatory analysis, as recommended by the Office
of Management and Budget (OMB) guidelines.

In the prior chapters the central aspects of financial analysis were introduced related to
measuring costs and benefits using different rate of return statistics. The book now turns to
assessing the rate of return and measures of risk into valuation. $6the subjects include
how the valuation of an investment can be assessed using project finance; how P/E and
EV/EBITDA multiples can be applied in evaluating the price of a stock; how cost of capital can be
measured when gauging the rate of return; hofelient measures of terminal value can be
developed; how investments in new developments or new research can be assessed; how the
NAala 3d2a20AF0SR gA0GK LRfTAGAOIT dzy OSNIIF Ay de
financial techniques with an owgew of how things fit together and how the biases and
problems have affected important questions in the world.

To introduce the different issues of investment assessment and valuation | discuss various
different issues related to questions of energy. The idea of using some examples from the energy
industry is to see how different valuation metrics relate to eaclioke discussing technical
details of different subjects. Discuss all sorts of investments and compareeswable energy,
oil companies, nuclear power, public utility companies. Include issues of greenwashing, biases in
cost of capital, contracts to enacage efficient construction and operation and other issues.
With this diversity, can cover

(@



Evaluation of investments can be made from a personal perspective such as buying or
selling a stock. Financial analysis can be made by managers of a corporation that could involve
making capital expenditures or putting money into the development of a rewvtuwe. Cost and
benefit analysis may also involve public policy where investments are made to potentially
improve future lives of people. An example of
assessing investments from different perspective
that | use are decisions related to climate change.

The investments can be made on a global basis

from a public policy standpoint, from a corporate

perspective, or from a personal standpoint.

Decisions about investments implicitly or

explicitly are evaluated using financial analysis

where rate of return meagres the risk adjusted

benefits relative to the costs. To see how some

of the ideas about financial analysis that are different from typical IRR, DCF, WACC, ROIC, CAPM,
P/E, EV/IEBITDA methods | use some different aspects of climate related investmene from
public policy perspective and from the perspective of private agents deciding how to invest.
Issues addressed with different ways of thinking about financial issues are questions such as
whether it was good policy of Germany to set fixed price tardfericourage efficient investment

in solar power; why did Shell Oil exit much of its investment in renewable energy; is it more
effective to power very large data centre capacity in Abu Dhabi with nuclear power, gas power
or a combination of solar and batte capacity; whether electricity distribution capacity to
provide for battery powered electricity vehicles should be promoted by allowing companies to
earn high returns on their investment; and, how can you promote development of climate change
investmentsin developing countries.

The idea of the discussion in the next couple of chapters is not to make arguments about
climate policyc maybe you are like people in the adjacent picture, and you would rather the
world invested in more cruise ships. My idea is to pick a case studyiigsich you can use to
think about earned IRR versus cost of capital, measurement of the cost of capital, alternative
ways to think about risk with project finance, assessing the venture capital stage of investments
with probability, | Whether or not you arinterested in the climate debate but to illustrate the
importance of bias in investment decisions. | highlight the essential points made in the chapter
without delving into all of the technical details. Other more nuanced issues and more technical
discwssion are elaborated on in the body of the chapter.

[In this section | work through each chapter and discuss how ideas that question the
current practice of finance theory affect investment decisions and policy related to climate
change. ] You can think of this as a case study in applying the varioushdeas counter to
much of the traditional finance that is taught in business schools and applied by investment
banks. | work through a case involving climate change for each chapter to demonstrate key
implications of the technical details in each chapte







































































































































































































































































































































































































































































































































