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ABSTRACT

COMPARING MARKET-BASED AND FINANCIAL STATEMENT-BASED
STOCK VALUATION MODELS: IMPLICATIONS FOR GROWTH
EXPECTATIONS AND DIFFERENCES ACROSS

TIME PERIODS

Jacqualyn Ann Fouse, PhD

The University of Texas at Arlington, 2012

Supervising Professor: Salil K. Sarkar

The value of a share of common stock in a publicly-listed compamyidcsioe
equal to the present value of the future cash flows the compdasetast to produce,
and ultimately pay out to its stockholders. Expectations for theas fnay incorporate
information that goes beyond current earnings discounted into perpatuiiper the
Dividend Discount Model (DDM). By comparing a market-based valuatiodeiwith a
financial statement-based valuation model this paper seeks to fikgnee of
information embedded in market valuations that may not be capturedhancitl

statement-based valuations. The analysis endeavors firsntdyidecomponent of stock

\Y



value that exists incremental to the DDM valuation which is dasecurrent earnings
discounted into perpetuity. This incremental component is then exanargetermine
the factors creating it, with those factors defined asRtanchise Factor (ability to
produce returns on equity in excess of the cost of equity capitdljhe Growth Factor
(ability to produce growth in earnings in future periods off ofdheent earnings base).
These results are analyzed to see what they may reveal about mawkbtaxpectations.
They are further analyzed by different time periods andséa ditempt is made to begin
some analysis by industry.

The empirical results produced in this dissertation are gepematisistent with
and supportive of various aspects of finance theory and other prioriehpasearch,
while building on that prior research because this model is eliffdrom others in that it
is not returns-based and it compares market valuations to fihastatament-based
valuations. In particular, the empirical results here lend suppmbime aspects of the
Leibowitz and Kogelman theoretical model that examines Pi&srand their version of

a Franchise Factor.
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CHAPTER 1

INTRODUCTION AND MOTIVATION

Formulating and analyzing stock valuation models has been staple work of
research in finance and economics since the earliest dayssef disxiplines. Equity
valuation models have incorporated concepts expressed in terms ofldtienship
between market stock prices and firms’ accounting earningsdoe than 50 yearsAt
many turns researchers have sought to bridge the gap beteamemiang concepts (e.g.
Generally Accepted Accounting Principles, or GAAP, reported regshiand economic
concepts (e.g. equity market prices for stocks) in an effort tiol Ioubdels to predict
share prices and equity returns, and also in an effort to understanecdahemic
fundamentals that drive firm value and how those are perceived bihsloers.
Interestingly, almost every article of those referencedhiy dissertation makes some
mention of the accounting vs. economics debate and how to deal withnttgelata
available to support empirical analysis of the subject matter.

As the literature review below will demonstrate, researabrtsfin this area have
branched out in different directions. To begin with, for a number ofsyesearchers

sought to build models to predict stock returns in order to demonstrektetraiciency,

! See one of the earliest articles on this topidiphied in 1953 by Molodovsky in tHeinancial Analysts
Journal. The author specifically discusses the concegh@Price/Earnings (P/E) ratioand links it to
fundamental economic concepts such as economie aalded.
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or a lack thereof. Witness numerous works, as cited in the reésrémc¢his dissertation,
by Eugene Fama and Eugene Fama and Kenneth French, amongvatloehave argued
for market efficiency over the past four decades since tke gublication of one of
Fama’s earliest studies in 1970; DeBondt and Thaler (1987) and Sh#e®), who
question efficiency; and Scheifer’'s (2000) book devoted entirelyhéoquestion of
market efficiency’. From these efforts grew bodies of work documenting supposed return
anomalies such as size, price-earnings (P/E) and book-to-matetsize anomaly
seems to show that firms with smaller market capitalizatears greater returns than
firms with larger market capitalizations. The P/E anomalgears to demonstrate that
firms with high P/E ratios reflect investor expectations that earnings of these firms
should grow faster in the future and these expectations are pritieel stock. Therefore,
low P/E ratio firms may produce greater returns than firnte thigh P/E ratios because
their future earnings growth may not yet be fully priced imeirt stock (or investors
don’t believe in their future growth prospects). The book-to-market anomadgnsithat
the higher the book equity to market equity ratio of a firm, theebés returns will be
(this has become the value vs. growth firm comparison). We vdllisehe literature
review below that Fama and French were the first to identify @nd book-to-market as

statistically significant predictors of stock returns and to include themimvéirsion of a

2 Fama and Fama and French have been especialifigirothe production of studies in defense of
efficient markets theory. Fama'’s work spans fouwragkes and some of his most cited articles areemeded
in this dissertation (along with some co-authorétth wrench). The body of work produced by Fama and
Fama and French supports the theory that marketsfficient and that return anomalies cited in othe
research are explained by factors that are prig#hgin returns rather than that true anomaliestexi
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Three Factor Capital Asset Pricing Model (CAPM). Howevehemathan demonstrating
that these factors represent return anomalies, Fama and Brewlihat these variables
do not in fact represent return anomalies but rather that they are prating returns.
Building on this early research, subsequent models sought to improvehgon t
weaknesses perceived inherent to the basic CAMM¥lorts extended to model stock
valuations by using dividends, earnings and cash flows as alterdatiees of valuation.
Keeping in mind that the CAPM makes use only of financialketadata and no
accounting data we can see that researchers quickly turned from tla¢alistassions of
the merits of the CAPM to more pragmatic discussions of hovedbit and how to
bridge the gap between how the financial markets assign vaktedio prices and what
the accounting data tells us about firms’ financial performafggher extensions of the
research have attempted to segregate earnings changesemmarient” and “transitory”
components, and distinguish between the respective impacts of those compmment
valuations, and/or to identify “tangible” and “intangible” componentsvaluations
(Beaver and Morse (1978), Beaver, Lambert and Morse (1980) and Radiditman

(2004) are examples).

3 First fully derived by Sharpe in 1964, the CAPNM@ses that investors hold well-diversified porteli
within which the unsystematic risk of individualsass is unimportant (that is that asset-speciic can be
diversified away). As a consequence, only the syatie, or undiversifiable, risk of individual assés
important and that risk is a weighted average efritks of the assets in the portfolio. Thus, tbg k
determinant is the asset or the portfolio sensjtité economy-wide factors such as interest raeshange
rates, inflation and business cycles. Others lpitin the work of Sharpe and even made improventents
the basic CAPM model and theory. However, empitiesting of the model has often fallen short of
proving its usefulness. A competing model has l@emoted by Ross (1976), Arbitrage Pricing Theory,
and Roll's (1977) scathing critique of CAPM remaiase fully refuted.
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Others have also developed valuation models that build on the earlythedrk
produced the Dividend Discount Model (DDM) and Gordon Growth Model (Williams
(1938) and Gordon (1961)). The early models set forth the conceptnhéitm’s stock
should be valued at the net present value of the firm’s earningsudted as a stream
into perpetuity. The DDM shows that a firm’s base value derirga turrent earnings
discounted at the market discount rate or equity cost of capital.vhie for a firm’s
stock can then be used to calculate the firm’s base Prioéiga (P/E) ratio. Gordon
extended the DDM to incorporate growth in earnihggeibowitz and Kogelman (1990,
1991 and 1992) start with the DDM-based P/E ratio model and build omdé@vidop a
model that incorporates the base P/E value plus factors thaineRfffaratios higher than
the base. These factors are a Franchise Factor and a greasins called the Growth
Equivalent Leibowitz and Kogelman’s work is described more fully in therditure
review section below.

Despite the extensive empirical research performed in teis, &ome aspects
remain open to debate. These include ongoing questions regarding etaritet
efficiency and pricing of risk in stock returns. Another asgecicerns the apparent gap

between what equity markets tell us about firm valuations vs. Wit financial

* The original DDM formula is P = D / k where P teck price (per share), D is the firm’s dividendidn
is the market discount rate. Assuming all earnangspaid out as dividends allows to express thmadita
as P = E / k and derive a base P/E for the firnetiect relative base value as P/E = 1/k. Gorddereded
the model to allow for constant annual growth widiénds, or earnings: P =E / (k- g) where gis a
constant annual growth rate. These concepts aceilbled below in this dissertation’s model derivatio

® In its simplest form the Liebowitz and Kogelmandabis P/E = 1/k + FF x G where FF = (ROE — k) /
(ROE x k) and G is the Growth Equivalent whichhe future stream of franchise opportunities distedin
at the market rate and expressed as a percentdige loéginning book value of the firm.
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statement data tells us about firm valuations and what gsesaithat gap. It is this gap
that | seek to address with this dissertation. The primary ntiotivéor this dissertation is
an attempt to show empirically whether a gap exists betwerrarket-based and a
financial statement-based valuation model that both make use of snandidi theory.
Then I try to explain why the gap arises. | make use of the tiedrenodels built over
time by others and note those in chapter three below that expiésndissertation’s
model derivation. As will be seen, the model is expressed in sheeetgmms rather than
in P/E terms so that when | attempt to break down the pricetst@lue components |
can see the percentage of value derived from base earnindie ygertentage derived
from growth, etc. In that respect my model is different fromativers while building on
the others. In addition, | express my model in such a way as ableeto generate
empirical results for it using stock market and financial state data. In this respect my
work is putting into practice the theoretical models of others, sachedowitz and
Kogelman. | also attempt to link the analysis to one of the nmm@vative concepts in
finance theory, that of real optioRghough that link turns out to be hard to prove in a

concrete fashion, some evidence exists to support it.

® Real options theory holds that there are impomasmagerial options inherent in many corporate
investment opportunities and these options embetidadirm’s business portfolio have value (exarsple
include the option to delay or defer investmertsaliandon projects in mid-stream, to change caurse
capital investment projects under different setsimumstances, etc.). A rigorous exposition oftty@c is
included in Dixit and Pindyck’s book Investment @ndJncertainty (1994). Industries in which the thyeo
have been most frequently applied include mininigarmd gas exploration and pharmaceuticals (with th
latter commonly being for R&D projects).



With that backdrop, this paper seeks to build and compare two modsi®dar
valuation, one that incorporates market-based data and one thdihaseml-statement
based data. The models include both earnings and dividend concepts apdthee
information that ultimately allows us to separate firm valuatomponents into the
portion related to future growth expectations, based on embedded sustajraluth
rates calculated for each firm from financial statemetd,dand the portion which may
be related to something else that may be firm or indusegifsp It is this latter element
that | will examine for evidence of real options value, albeit using a $ietpéinalysis.

The overall analysis is broken down into three main parts. Fitspk for a
statistically significant component of firm value that is naptured by the value from
simply discounting current earnings. This component will include, biynitien, the
value from firms’ future growth opportunities. This will be exploteging a market-
based valuation model. Second, | look for the same type of component offreatue
future growth opportunities as embedded in a financial statemset-valuation model.
Third, | compare the results of the two models and explain those.nvé#lth of these
three sections | also look for differences across time periodsliffiedences between
firms with positive growth and those with negative growth. | acld#lly take a first step
toward looking at industry differences based on a review of sone afata by Standard
Industrial Classification (SIC) code.

Chapter two provides a review of the most relevant literature. ©haptee

develops the model and sets forth the version of it to be tested @iltpirChapter four
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describes the data, sources of it and the empirical testing qeelsnused. Chapter five
presents the empirical results showing: 1) the results of theetrlzased valuation model
regarding the value of firms’ future growth opportunities, 2)regwilts of the financial
statement-based valuation model regarding the value of firms’ efuggnowth
opportunities and 3) a comparison of the two models and some additionadezsnaly
Chapter six concludes and offers ideas for further research.

A quick word about what this analysis does not attempt to do. It smanalysis
of returns per se. It does not look for excess returns nor does it try to lyrdefs@e how
risk is priced. It does not draw any conclusions about marketesftigi It does make an
effort to show differences between how stocks may be valued gy markets
during any given time period vs. how stock valuations could be denggddccounting
data (firms’ financial statement reports) based on a modtlighgrounded in finance
theory but that uses readily available firm data. | then axphaia pragmatic way why
these differences may exist or how market valuations and falesstatement valuations
may be linked. | believe there exists a worthwhile opportunity wiflmance to bring
theoretical valuation models and applied valuation models closer togetheter to not
only support better informed decision making by investors but alsopdiimalmanagers
make better decisions regarding the creation of long-term sustamedrhomic value for
their stakeholders. With this dissertation | hope to take a stéptidirection. In addition

| expect to draw some conclusions that may lead to suggestions fotohmaprove



disclosures in firms’ financial statement filings and add infoimmatthat may be

informative for equity holders.



CHAPTER 2

LITERATURE REVIEW

Researchers in finance have postulated models for predictiok igtturns since
the time finance became an organized academic discipline. Bigctiom the moment
of the development and elucidation of the CAPMesearchers were criticizing it and
seeking ways to improve upon it. One reason for this was the modkits/ely poor
performance in several studies when tested empiritallyese poor results led some
researchers to conclude that stock markets are not efficielgasitin the short-ruh.
Others concluded that the model for predicting stock returns waglaquate to the task
and they quickly sought to explain why and promote more robust models.

2.1 Evidence for excess returns

Seminal work by Eugene Fama, as well as Eugene Fama coliabowvéth

Kenneth French, showed that by controlling for certain variablesquglyi viewed to

represent return “anomalies”, an improved stock prediction model couldripelated

" See Sharpe’s 1964 derivation of CAPM. Also Lir(te965) and Black and Scholes (1972).

8 There is a large body of work which finds statiatievidence to reject the validity of the CAPM as
formulated by Sharpe. To cite a few such studiesiestheoretical, some empirical: Dybvig and Ingkrso
(1982) ,Gibbons (1982), Tinic and West (1986), Karahd Stambaugh (1987), Shanken (1985 and 1987),
Roll (1988) and Cambell and Mei (1993).

° See Basu (1977), De Bondt and Thaler (1987), Beridnomas and Wahlen (1997), La Porta,
Lakinishok, Schleifer and Vishny (1997), among othén addition, see studies such as that by Kahnem
and Riepe (1998) and Shiller (1999) incorporatiegavioral aspects and investor psychology.
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and markets could be demonstrated to be efficfefihese variables were size and book-
to-market equity. Subsequent researchers have built upon this condeptladed other
variables, such as momentum, and claimed to have improved the model*further.

Despite Fama and French’s insistence that markets are effingbtiat purported
excess returns are proxies for risk, as this body of literdtas developed numerous
researchers have found statistical evidence of excess returhglyeaxplained by risk.
These include components of returns related to: the size effaniz ((1981), Collins,
Kothari and Rayburn (1987) and Freeman (1987), among many others); théobook
market (or value vs. growth) effect (Chan, Jegadeesh and Lakonishok, (L89%)rta,
Lakonishok, Schleifer and Vishny (1997) and Chan, Karceski and Lakonishok (2000),
among others), the momentum effect (Carhart (1997)) and post announciiftenn
securities returns (Foster, Olsen and Shevlin (1984) and many aihiesequently).
Another area studied is that of the relationship between earamystock returns and
stock valuation models that rely on earnings, dividends or cash flopsediict stock
returns (Ohlson (1983, 1989a, 1989b and 1995), Penman and Sougiannis (1998) and
Francis, Olsson and Oswald (2000)). The relevance of this &pect comes from the
idea that perhaps by using variables other than earningsoék stluation models

apparent anomalies (or excess returns) might disappear. Thig begthe case if

10 Refer to Fama and French references at the etisgfaper as well as Daniel and Titman (1997),2Ban
(1981), Lakonishok, Shleifer and Vishny (1995) &adPorta (1996).

™ |n fact, Fama and French developed their so-cdlleee Factor Model by incorporating size and book-
to-market equity variables alongside beta in aatam on the basic CAPM. In addition, Carhart (1997
added a momentum variable to produce his Four Fabbolel.
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accounting earnings are not a good representation of the econonuomeere of a
company and thus either dividends or cash flows might be bettdicjors of stock
values and returns. | raise the accounting earnings as informatarable here in the
context of its contribution to evaluating excess returns and tbeipensating for risk.
The earnings vs. dividends vs. cash flow model debate is taken up fardestion 2.3
below.
2.2 Evidence for a P/E (or E/P) effect
The P/B? debate is not new. Even before sophisticated empirical testing

techniques became the norm in academic financial researtiespeEbserved P/E trends
and tried to explain them. Molodovsky (1953) may have been the first tolggesa
theory of P/E ratios. He sought to link P/E concepts to fundamermtabeic concepts.
He concluded that one should be able to make some inferences regdnaliag being
over or under-valued based on deviations in P/E ratios from expected.vdrialso
discussed the difficulty of choosing the right discount rate disasehe practical issues
with forecasting earnings. Others followed Molodovsky early on, stgplew P/E stock
returns to be superior to high P/E stock returns but with litjiga@ation as to why and
through use of less than robust testing (Nicholson (1960 and 1968), Mchgil{iED66)

and Breen (1968), to cite a few).

2 50me studies have approached the relationshipebetatock prices and earnings by looking at the
reverse of the P/E ratio, the E/P ratio or earninigksl. E/P can be understood on a standalone basis
derived from a traditional book return on equityD[®) modified to net income divided by the markdtiea
of equity and with both numerator and denominateiddd by shares outstanding. This gives an eaming
yield on market equity. Expressing the relationship/E form may be a more intuitive way for invarst

to think about relative valuations across stocks.
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Basu (1977 and 1983) produced one of the first studies done with a sound
empirical model that found low P/E stocks earn higher returns, aftenadjusting for
risk. In 1978 Ball studied market reaction to earnings announcement®wart post-
announcement excess returns in many cases. He concluded thajseamia acting as a
proxy for omitted variables or other model misspecification &ffat a two-parameter
asset pricing model. In the same year, Beaver and Morse foungrdlah in earnings
does not explain persistent differences in firms’ P/E ratiostlaaidthe explanation for
these differences is also not related to risk but is a resulifferences in accounting
methods for determining earnings. Beaver, Lambert and Morse (198Gjuszhtvork in
this area and decided that earnings do not follow a random walk peowktiserefore are
a more complex process than previously modeled. They did, however, sinegpose of
earnings, as opposed to dividends, for empirical models of stock @sdsng as
earnings are used in the appropriate manner. Peavy and Goodman (1988&)atHow
P/E stocks provide superior risk-adjusted returns. Beaver, LamberRgan (1987)
argue that using a reverse regression technique is a baitdowook at the relationship
between share prices and earnings (i.e. use prices to prachatgs rather than the other
way around). Ball (1992) hypothesizes that the P/E effect maelbated to costs to
investors of acquiring and processing information. Many others haghtsmudocument
the relationship between earnings changes and risk shifts andrtbequent impacts on
share valuations (Kim (1987), Bernard and Thomas (1989), Jaffe, Keiwasigrfield

(1989), Ball, Kothari and Watts (1993) and Bernard, Thomas and Wahlen (188))
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mixed results. Given that the results to date are not definitiegjuty is still out as to
whether the “P/E (or E/P) effect” seen in empirical testexplained by risk or not.
Rissman and Marino (2005) draw a conclusion that is perhaps inevitable in the absence of
satisfactory explanations for the P/E phenomenon. Their conclusidratishigh P/E
ratios generally imply unsustainable growth expectations.

Related work by Leibowitz and Kogelman (1990, 1991 and 1992) produces a
theoretical model that breaks down the components of a firm'sd@kcinto base P/E
and two other factors - a Franchise Factor that represeat$/th impact of new
investments that earn a firm specific return and a growtasare called the Growth
Equivalent that represents the P/E impact due to the magnitutie olew investment
opportunities. Leibowitz and Kogelman start with the simplifyingiagstions of certain
returns, no leverage and no taxes and then extend the model tdheslevassumptions. |
refer to the Leibowitz nd Kogelman exposition of this model belowhapter three
where | derive my model. Two results of the Leibowitz and Kwogel theoretical model
are that the Franchise Factor is relatively small in airmethat it takes an extraordinarily
high level of growth to support a higher than base P/E ratio. LeibawttZKogelman do
not attempt to run their model using real world data in the sefipapers referenced
here. Leibowitz and Kogelman also refer to firm valuation as uhe & tangible value,
the capitalized value of a firm’s current earnings stream, amadcliise value, the
capitalized value of the potential payoff from all future franchiseestment

opportunities (franchise value derives from a firm’s ability to t\a returns above the
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market required rate of return and from a firm’s ability tovg that investment). The
Leibowitz and Kogelman work does not seek to analyze returns amd fiWE-based
factor inherent in returns like the returns-based researchers did.
2.3 Dividends, cash flow and earnings approaches to valuation

Implicit in this discussion is the issue of whether accounting regenis the right
variable to use in stock valuation models. Arguments have been maaieportsof the
alternative variables of dividends and cash flows. Ohlson in partitidarfocused
substantial effort on this question (see multiple articles 1983, 1989398%). Though
finding fault with most models, he tends to favor the use of dividendsmings as
opposed to cash flows (his 1989 article that provides a synthesis ofatlos
approaches is particularly insightful on this point). In hisrlaterks, Ohlson moves
toward development of a fully articulated model in support of the usamwiings vs.
dividends in share valuation models. He finds theoretical weaknesseach of the
valuation models relying on dividends, cash flows or earnings though thes s@t the
approach using earnings as an information variable that suffickté¢rmine a security’s
payoff as the one with the fewest problems. He looks at accgudata from an
informational perspective and seeks to stay as close as pdssiith@ance theory and
derive a sound model for the relationship between securities paicds current
accounting data. He acknowledges the limitations of all of therehieal constructs used
in empirical analysis while nevertheless concluding that: f@he therefore nothing

intrinsically wrong with not specifying an explicit link between the independent
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(accounting) variables and expectation of dividends or some other galadtiibute.”
Others are in agreement with Ohlson (Peasnell (1982)). ldislywiecognized that when
using earnings in stock valuation models one must pay attention tatipbtifferences
due to disparate accounting treatments and several authors hagssaddthis aspect
(Frankel and Lee (1998) and Penman and Zhang (2002)). Bernard (1995) supports
Ohlson and brings in consideration of other aspects such as economicaddka
Francis, Olsson and Oswald (2000) come out in support of the use ofgsdion valuing
equities, as do Sougiannis and Yaekura (2000). Francis, Olsson and Oswald conclude that
though all of the three theoretical valuation models — using dividends, flavs or
earnings — should yield the same result, they will only do so énhigedded assumptions
for growth, discount rates and other attributes are consistent. Thefitidethat an
earnings-based model produces the most consistent results afolr¢heray embody the
most consistent underlying forecasts for growth, discount ratesTle¢ Francis, Olsson
and Oswald model makes use of earnings forecasts sourced &lom Mne data. One
may argue with good reason that earnings forecast datanst@sously imperfect as
accounting data and for this reason | have chosen to use the impeeat | know”
accounting data in my analysis.

One should note that views on this topic are not unanimous and some coatinue t
argue for the use of other variables in stock valuation models, mostynoésh flows
(Kaplan and Ruback (1995)). Still others have developed different mdibgjsther with

these generally relying on some form of structured financadstent analysis (Ou and
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Penman (1989), Zhang (2000) and Nissim and Penman (2001)). In relatedheseae
have sought to examine the impact of analysts’ earnings forecastarket opinion and
how these forecasts correlate with stock recommendations (Elgers, Loesfet P2001)
and Bradshaw (2004)). Still others have looked at whether informationntrestors
have with respect to firms’ earnings is consistent with infaonatat firm management
has (McNichols (1989)). Penman and Sougiannis (1998) find that differardtioa
models may perform differently under certain sets of circumstand so one may need
to choose the model that would be expected to perform the best undaarticelar
circumstances being studideinally, looking at yet another twist on whether earnings is
really the right variable to use in stock valuation models, Arnatt Asness (2003)
produce the somewhat surprising result that higher dividends reshigher future
earnings growth. They then conclude that perhaps one should look ateexgevidend
payout levels to forecast earnings growth and stock values,dnsitéaoking at expected
earnings to forecast dividends.

As a practical matter, for empirical testing it ieal that data on either earnings or
dividends is more readily available from independent sources thashslow data, both
for actual firm data and for forecast data, and is impactesi bg a firm’s fluctuating
investment requirements (cash flow can be significantly ingglact a given period by
capital spending or other business development activities such asitmogl. Despite
the vagaries of changing accounting standards, accounting eaatingast have the

merit of being calculated under the consistent methodology of GAAPublicly-listed
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firms, thereby removing one element of inconsistency. With easpo dividends,
historical trends in dividend payments have generally been reasanéiyative for
most firms when looking to future expectations for those paymentse Tdre firm-
specific exceptions to these trends and though one may encounter lEreeigiions
during times of significant economic downturns those can be dedit within the
context of empirical studies. | will show in chapter three hopgrdpose incorporating
both earnings and dividends in my model.

2.4 Permanent and transitory elements of earnings and their influence orowaluati

Further branches of this body of literature continue to develop. Asswsumeg

degree of acceptance of the validity of a P/E (or E/P) effiedtthe use of earnings in
valuation models, several researchers have sought to decompesenibats of earnings
in order to better understand and explain the impact of changes imgsaom share
prices. These include looking at “permanent” vs. “transitory” etgmef earnings
changes (Freeman and Tse (1989) and Ou and Penman (1989)), long+t@ngsea
growth expectations (Chan, Karceski and Lakonishok (2003)) and agstuzdsh flow
components of earnings (Sloan (1996) and Fairfield, Whisenant and Yohn (2008}). A
these attempt to split the components of changes in earnings into those tbat todlte
firm’s business model and therefore sustainable vs. those thadteraye-time events or
arise from some accounting convention that might distort the multaepprcture. On an
individual stock level the evidence from equity analyst reports drat we seem to see

from investor behavior is that these parties do a reasonably goofigolpping out one-
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time events from their expectations for sustainable future regrnigrowth.
Demonstrating this in macro empirical studies may be a bit ol@kenging but some of
the work done to analyze the impact of special events and annourtsemeshare prices
goes in that direction. What we may hope from the macro datatithéhanpact of one-
time earnings events in the accounting data for some individual Withsot overly
impact the broader conclusions we are able to draw over tintada@tock market as a
whole.
2.5 Tangible and intangible information content and stock valuations

In addition, a number of researchers have postulated models designgektatee
the impact of tangible and intangible information on share pricash,B&asznik and
McNichols (1999) find that analysts will more often cover, and spene eftort to do
so, firms with more intangible assets and this may impactesheturns. Chan,
Lakonishok and Sougiannis (2001) find that high R&D firms earn largessxreturns
and the R&D factor should be controlled for when doing P/E analysis. High R&D may be
associated with a significant intangible component of share valuBtamel and Titman
(2004) seek to decipher the meaning of market reactions to taragidlantangible
information and find the intangible component significant. We observeltieisomenon
anecdotally when companies announce changes in their R&D spending@iptapsrt on
developments in their R&D pipelines (see the pharmaceutical igdastan example)
and when firms experience significant intellectual propertysv@.e. negative upon an

important patent challenge or expiration, positive upon the granfirgh amportant
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patent or license; positive upon demonstration of protectable know-how er ctber
intangible advantage; etc.).

Finally, pursuing an entirely different line of thought, Kahnemad &iepe
(1998) look at biases in financial advisory services based on psycholagpets and
they remind us that behavioral aspects can weigh substantiaijyuations at any given
point in time.

This dissertation seeks to build on the body of literature thateges it by
extending the analysis of the relationship between market-basedtioas and
accounting-based valuations to investigate areas that have not Ipbeneckxn detail in
prior studies. First, | construct a market-based valuation mbdeliricorporates equity
market data for share prices, discount rates calculated using the CARMreed period
earnings. The model is designed to capture the value of futuréhgmowarnings that is
embedded in share prices beyond the value of current earnings discounted into perpetuity.
Second, | construct a financial statement-based (accountingvdaiajion model to see
if it produces a different result than the market-based modetnilbok at differences in
each model's results across different time periods and | centpartwo models. | also
look at the results segmented into positive earnings growth firmsiegative earnings
growth firms and as well start to take a simple look at soossible industry differences.
Embedded in the analysis are components included in the financiahetiteased
model which try to highlight the contribution to value from a Franchagor, similar to

the concept originated by Leibowtiz and Kogelman, and a Growth Haletned below

19



in chapter three and related to the similar concept originatéeibpwitz and Kogelman
but expressed somewhat differently) which may help explain the mgortant drivers
of stock values and may be able to be linked to real options theoryhtlaogttedly

this latter aspect has been looked at in only a simplistic way in this paper.
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CHAPTER 3

MODEL DERIVATION

The most basic valuation model for a common stock, one that simplyudis
the future stream of cash flows (dividends) to common shareholders, can be exgsesse
Eq.(1) BR=Dy/ A+ +D/(L+rf+Ds/ A +rP+...+D/(L+r)
Where:

Po = the price of a share of common stock just after dividents [Paid and is therefore
no longer included in the stock value

D: = dividend per share in time period t

r= rec;lléired rate of return on common stock, or the discount ratdirftiie cost of
capital

Showing the equation in perpetuity and with zero growth we have a versitre of
Dividend Discount Model (DDM):
Eq.(2) Ri=Di/r
What happens if a firm does not pay dividends (under the assumption ighat i
reinvesting all earnings to fund growth which produces returns abave its cost of

capital)? | assume that eventually it will pay dividends, perltaps to shareholder

13 Discount rates can be viewed in many differentsv@jhese may include CAPM-based calculations of
cost of capital using either book or market equitg, implied cost of capital that can be inferrexhf a
valuation model that “backs into” an implied rafeeturn, cost of equity capital, cost of debt ¢apietc.

In this model r will be kept constant, consisteithvan interpretation of r as the mean (or mathé&raht
first moment) of rates over a given yield curvetefhatively one could assume the yield curve tfldiel
can therefore consider r as a constant multi-pexgpdvalent rate.
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pressure, management’s recognition of the positive signal sepayyg dividends or
capital structure issues (tax advantages of using some debt) ianzhly a question of
time. In an extreme case | can also assume that at some point in théhfeitiina will be
liquidated and a liquidating dividend will be paid. Again it is a tjaaf time value on
the payout of the cash flows and the issue of time is reflected in the equation.

Most of us would assume that company dividends will not pay out forever with no
growth and historical company data shows this. Dividend payingpaoi@s often
increase the amount of their dividend payments in line with their earningshgtbwtigh
they may hold the dividend constant or even cut it during difficult ecandmes).
Introducing a constant growth of dividends into the mddat growth rate g:

Eq.(3) R1=Dt/(r-09)

This is the Gordon Growth Model, an extension of the DDM, originally
articulated in this form by Myron Gordon in 1959To avoid mathematical quandaries as
| further develop my model, | make the simplifying assumption ithaa competitive
market no firm can grow faster than its discount rate for an extended periogeof will
incorporate this theoretical sustainable growth model into my mottehlsnd into the
equations to be tested empirically though | allow the actual tdadetermine the growth

rates that are included in the empirical analysis.

14 At this juncture the growth rate in dividends ssamed to be constant. However, see the discussion
below as the model evolves to incorporate a norsteon growth rate.

15 Myron Gordon first expressed this form of discashtash flow model of stock valuation in 1959 is hi
article “Dividends, Earnings and Stock Prices” psliéd in the Review of Economics and Statistics.
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Eq. (3) also works for the case of negative growth since a megatserves to
make the denominator larger than in the positive g case (r =@ g), and a much
lower stock price will result.

Relating dividends to earnings (accounting earnings), over theuonglividends
can only be paid if the firm is generating positive earningscasti flow. In the short
run, a company can pay dividends even if its cash flow is negativeubhta situation
cannot go on forever. At some point providers of capital will not bingyito finance a
firm if it doesn’t generate positive economic returns or if they @ahing it is doing is
paying dividends rather than investing to generate future earningbeAeast such a
practice would be highly inefficient from a tax standpoint, both lher firm and for
capital providers. In fact providers of debt capital will be loathprovide financing to a
firm just so the firm can distribute dividends to its equity haddend this source of
financing will quickly dry up. On the equity holder side, providers @ity capital
would have no incentive to put new equity into a firm only to have it paid lmathe
form of dividends.

So for practical purposes, one can associate dividends with eanmrps. two
extreme cases either no dividends are paid, so 100% of earnangstaned, or all
earnings are paid out and nothing is retained. Neither assumption islet&ln
unrealistic. Though the latter is not often seen, many welbkshed companies,
particularly those in mature industries which have stable d¢aghgeneration, will pay

out dividends in excess of 50% of earnings, and sometimes approaching arD,
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years where those companies may execute share buybacks, utime afetcapital to
shareholders in any given year can exceed earnings (the sparehese component is
another discussion and not necessarily relevant to the scope paghar, | only make the
point that firms return capital to shareholders in various ways).

At this point a word on accounting earnings may be in order. Theudathfor
the earnings variable in this analysis is gathered from riBiesuand Exchange
Commission (SEC) filings by exchange traded companies. Tteaegs are derived
using U.S. Generally Accepted Accounting Principles (GAAP) and edidhy external
audit firms. Therefore we can know that at least the datamgarable across companies.
However there are two main issues to consider. First, the provsidhs. GAAP have
changed over time so U.S. GAAP-based earnings may not be premsgbarable from
time period to time period though they will remain comparable dypany. Second,
U.S. GAAP earnings do not necessarily reflect economics andsithelifying
assumption to use earnings as a proxy for cash flow is just—thatsimplifying
assumption. Often the differences between accounting earning@molr@c earnings
(forgetting for a moment the cost of equity) are drivenibiynig differences and over a
long period of time cumulative accounting earnings and economicngarshould be
close to each other. | have opted to stick with the simplifyisgumption of using
accounting earnings to proxy for cash flows despite the wealnn@dserent in this
assumption. The vagaries of trying to find good quality earninigsfoam a source other

than SEC filings and/or to make extensive adjustments to the acupdata in an effort
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to better proxy for economic data seem more dangerous thanghrecision of using the
accounting data as it is. As discussed above under the literatuegy in chapter two,
others have come to a similar conclusion, while recognizing treknvesses in the
argument.

If I assume that over time all earnings will be paid out esléinds, then earnings
can be considered to proxy for dividends in a share valuation modsb kabid the
practical data problem of valuing non-dividend paying firms. It mathér be the case
that it is easier to find estimates of future earnings drotvan estimates of future
dividend growth (though one can certainly look backwards for actual aatboth of
these). So use of earnings in valuation models may allow for eadliection of data and
a more straight-forward application of constant growth assumptiorisrmity across
both dividend and non-dividend paying firms. Again, this treatment is ¢ensiwith
much of the literature.

Another aspect to consider is that though market values of exqaityften vastly
different from book values of equity, in many jurisdictions the maxmmamount of
dividend that a company can pay out in any given year is limiebobk earnings or
book retained earnings. It is well known that accounting earningsaé/ do not equal
economic earnings and that accounting values have to be adjustedotacagt flows for
any given time period. This is why even if a company did pagxattly the value of its
accounting earnings in every year, if that company were liquidsttsome future date,

the “balancing” amount left to settle out the balance sheetr@asury position, retained
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earnings, book value of equity, etc.) will not be zero. This would not dwalg in the
event that time periods coincided so that all capital investmeats been fully
depreciated and if assets and liabilities in the books exadtgtafach other's market
value. So in the end we would need to examine liquidation realizatioms a sense,
reconcile the accounting vs. economics debate on valuation and thatiddizgtend the
scope of this paper.

Nevertheless, in order to proceed with the study at hand, for valuaboiels
which will be used to study actual stock market and company faladeta, | will
assume that earnings can reasonably be substituted for dividendgl be seen below,
the present model also incorporates the dividend concept via use of a RetentdthRati
percentage of earnings not paid out as dividends but instead re@imet¥estment in
the firm) and shows the applicability of Modigliani and MillefM&M) dividend
irrelevance finding?®

If 1 assume a specific firm pays out all its earnings aslends, then Eq. (3) can
be stated as (with{Eepresenting earnings):

Eq.(4) Ri=E/(r-0)
However, on an ongoing basis it is unlikely that a firm will comdiusly pay out

all of its earnings as dividends because this would limit itined ability to invest for

6 M&M'’s central point is that the economic valuetbé assets owned by a firm derives solely from the
stream of operating cash flows those assets protiome this stream is repackaged into debt paymants
equity payments (e.g. dividends) is irrelevantitmfvalue. See M&M 1958 and 1961.
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future growth!’ Therefore the model is enhanced below by incorporating a definition for
D that expresses it in terms of earnings paid out, thus allowiagtanincorporate
dividends in Eq. (4) via applying a Retention Ratio (discussed below) to E.

Either Eqg. (3) or Eqg. (4) could be considered the base model, abendken
below. | choose to derive the ultimate expression of the modekin & way as to show
that it is theoretically consistent to use either earningbvidends in the model and that
a model can be formulated to incorporate the relevant elementshoivlbde at the same
time utilizing a practical expression that lends itself to empiricalys

Now, let us define the Retention Ratio, RR, as the percentagenawf earnings
not paid out as dividends. This would leave the percentage amount of earnings paid out as
dividends as 1 — RR. | can express RR as follows:

Eq. (5) RR=1-(DPY EPS)

Where DPS is dividends per share and EPS is earnings perlshahede in the
definition of dividends only dividends on common shares. This is consisténtmy
growth assumption which only applies to dividends on common shares. Thdrékeat
preferred stock or other hybrid equity instruments as debt in ordevdm overly
complicating the analysis. | therefore deduct dividends paid ormrpedf shares from

earnings since most companies who have preferred stock will shining=sabefore and

7 In their theoretical model, Leibowitz and Kogelnpaint out that even if a firm is able to produce
franchise returns in excess of its market requieddrn, if it doesn’t retain any earnings to alliwo
reinvest in those opportunities then it will getwaue in its stock price from its Franchise Factor
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after dividends on preferred stock (or on convertible preferred) witledh@ings after
dividends paid on preferred stock being those available to common shareholders.

When | take earnings and divide them by the firm’s book etjuityget a return
on equity (ROE) ratio expressed in percent. One can think of the gratetin earnings
as RR (the percentage of earnings retained by the firm) times ROE. So:

g = RRx ROk

With this way of expressing g, | can now allow for a non-congeowth rate in
the model. It should be noted that this expression of g has beeedlefna firm’s
sustainable growth rate (Higgins (2007)). | discuss this conceptlmetoe. Substituting
Eq. (5) into the formula for g:

g = (1 - (DP¥ EPJ)ROE

| can use this expression of g to formulate a model that can haottilelividend
and non-dividend paying firms. Obviously, for non-dividend paying firms RR=1.
Dividends can be expressed as:

Eq. (6) D=E(1-RR)
Substituting Eq. (6) into Eqg. (3):
Eq.(7) Ri=E(1-RR)/(r—g)
From our expression of g above:
Eq. (8) Ri1=E(1-RR)/(r—(RRx ROR))

Or:

18 We use book equity to be consistent with accogntin book, earnings.
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Eq. (9) Ri/E=(1-RR)/(r-(RRxROR)

Multiply the right-hand side by r / r and simplify:

P/ E=(1/r)x(r(l-RR/(r- (RRx ROR)))

P/ E=(1/1)x(r—(rxRB)/(r— (RRx ROR)))
Expanding the numerator of the second term in the above equation by adin
subtracting the term (RR ROE) yields the following:
Pei/ B = (1/1) x ((r — (RRx ROE)+ (RR X ROE) — (r X RR)) / (r — (RR X ROR)))
Which can then be simplified to:
Eqg. (10) R/ E=(1/1)x (1 +(RRROE-T)))/(r— (RRx ROR)))

If 1 were to assume that ROE = r (in this case ROE would aé constant), such
that the firm earns exactly a return on equity commensurilteits discount rate and
therefore with the return expected for its risk clshen R/ E; = 1/ r (the zero growth
perpetuity model using earnings rather than dividends to proxy fdr ftaws to
shareholders). | see this is true regardless of the firestien ratio (dividend policy),
so firm value is independent of dividend policy, as per the M&M divideredevance

proposition.

¥ Dividend irrelevance does not require that athirearn the same return. Firm value is given by
capitalizing a firm’s expected return at a raterappiate to its risk class and independent of atsitzl
structure. | can also show that by using ROE catedl from financial statement data and with oaken
from market expectations at a given point in tiln@ay find that in my empirical model ROE is nouef
to r yet this does not change the applicabilitdiefdend irrelevance. (I might also test and fihdttROE is
not statistically different from r, this would netalbe seen.) Refer also to Gebhardt, Lee and
Swaminathan’s 2001 article on implied cost of c@pithere the authors use a discounted residuatriaco
model to generate a market implied cost of capital.
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If RR =0, then P./ E; = 1/ r once again. If no earnings are retained, then firm
value is also independent of the relationship between ROE and rplMulg the right-
hand side of Eq. (10) by RQEROE and simplifying:

P.i/ B =(1/1) ((1 + ROgx RR(ROE —1)) / (ROEX (r — (ROEX RR))))
Eq. (11) R/ E=(1/1) + ((ROE-1)/(ROEXT)) X (a/(r—g))
The term (ROE-r) / (ROE X r) is consistent with Leibowitz and Kogelman’s concept of
the firm’s Franchise Factor or FF. ffan also be expressed as:
FR=(Q/r)—(1/ROB

How should we think about FF in terms of its meaning? We mightcemi to
represent the incremental value generated by a firm thated@iplroduce returns on its
equity in excess of its cost of capital (positive economic tpoofeconomic value added a
la Stern and Stewdf. This is consistent with the Abnormal Earnings concept cited i
the Francis, Olsson and Oswald (2000) paper cited in my referandesith Leibowitz
and Kogelman though as they correctly point out there is only val&& tf the firm is
able to actually execute on the investments required to captuabdlre market return
opportunities. From the equation for FF above we see that if RQeaser than r then
FF is theoretically positive and the firm is creating inaatal economic value if it is
growing. If ROE is less than r then FF is negative and the iBrdestroying economic

value. If ROE = r then FF is zero and the firm is neitherticrgadditional economic

2 stern and Stewart’s Economic Value Added (EVA)aapt is that to create incremental value a firm
must earn a return (based on economic profitsaccdunting profits) above and beyond its weighted-
average cost of capital. The ability to generatéBill determine how a firm’s share price evolveso
time.
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value nor destroying it, it is simply earning its cost gdita. It should be noted that the
firm may be in this position yet still may generate positik@agh in earnings and cash
flow. This growth would not create economic value nor incrementaéptezalue but the
firm’s share price would evolve in line with its discount ratetHis situation, as per
Leibowitz and Kogelman, a firm would maintain a constant P/E stargiwith its base
P/E. Given the way it is expressed, my model does not purport toainawonclusions
about P/E ratios per se nor their evolution though obvious inferences caadeeabout
them. | am attempting to demonstrate differences between the [@ihees derived from
the market-based and financial statement-based valuation modelsasndaclusions
about why those differences exist and where they come from.

Again striving for consistency with Leibowitz and Kogelman, | wall¢he term
a:/ (r —g) the firm’s Growth Factor or G. Then:

Eq. (12) Ri/E=(1/1r)+FExG

We might consider G to represent the incremental value generatedirm that
has a particularly attractive returns and growth profile. Obvioifisly= zero then G =
zero and there will not be any incremental value generatechdyfinm’s franchise
opportunities. G can be thought of as showing a sort of “multipliectefém valuation
related to a firm’s growth profile. The higher g is, for a give the higher the G
multiplier is. Taking an example of r = 10%, if g = 1% then G = 0f1d 4 2% then G =
0.25. At g = 5%, G =1 and at g = 7%, G = 2.3. Leibowitz and Kogelmianhesr

growth measure a Growth Equivalent and in their model expressagpercentage of the
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original firm book value and relate both FF and G to P/E in terntiseaf contribution to
P/E above base P/E. Because, as we will see momentarilpoal is not expressed in
P/E terms but in share price terms the expression of FF asd@newhat different but
consistent. | have expressed my model in this way to fdeilitee empirical testing and
interpretation of the results.

So with both FF and G | build on the work of Leibowitz and Kogelman bsbdo
in a way to try to isolate factors that may explain dpecomponents of stock valuations
using real world data, as opposed to making inferences about P/E @amswuing to
work with these equations, multiplying both sides of Eq. (12):by E

Eq. (13) Rui=(E/1) +EFRxG)
| will call the term EHFR x G) the firm’'s Present Value of Growth Opportunities or
PVGO which will become a key term for testing within my model. So if:
Eq. (13a) &= (&/r) + PVGQ
Then from Eqg. (13a) | calculate a variable | will call PVGO1 as:
Eq. (14) PVGOd=P.i— (E/T)

This model can be thought of as a market-based valuation model bécsugee
of the independent variables in its determination. We will alsdekwsv that r is derived
from market data via a CAPM calculation.

So what is PVGO1? It represents the portion of the stock pritesthat captured
by the value of this year's earnings discounted in perpetuity tim¢ future. It may

embody a growth factor or a franchise factor. Formulatingetheation for PVGOL1 in
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this way allows it to be either positive or negative, therelptureng how the equity
market perceives growth or franchise value and reflects higirstock price, on top of the
value of the discounted earnings stream. Again, this is consisténtheiLeibowitz and
Kogelman approach to breaking down the components of P/E but | choose tmlpak
share price and then put real numbers to the test in my model.

Additionally, from Eq. (13) and Eg. (13a), PVGO can be expressed ecand
way as:

Eqg. (15) PVGO2= E(FR x G)

Remember that all of the variables on the right hand side ottjuation come
either directly or indirectly from financial statement datafegr back to the equations
defining FF and G). P is not an independent variable in the computatiBiY@D?2.
PVGO2 can therefore be thought of as embodying a financial siatdrased valuation
model. This can be seen by expressing Eqg. (15) in its unsimplified form as:

Eq. (15a) PVGO2= E(((1/r-(1/ROB) x ((RR x ROE) / (r — (RR x RORE))))
The PVGO2 equation in this form is the one needed for empiricaigefils expression
as Eq. (15) may be useful for interpretation.

| will use equations 14 and 15a to calculate values for PVGO1 and PVGOZ2. | then
test their values to see if they are statistically diffé from zero. | also test PVGOL1 and
PVGO?2 to see if they are different from each other and ifdiffgrence is statistically
different from zero. | further run a regression of PVGO1 agalmestvariables FF and G,

as well as control variables for market equity (ME) for sanel book-to-market ratio
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(BM) for value, in order to attempt to isolate the contributionshe¢ components to
PVGO1.

| expect both PVGO1 and PVGO2 to be statistically differemrhfzero because |
believe that most of the time there are expectations incorporated into stoclonaltizdt
go beyond a simple discounting of current earnings into the future ORM&ptures
these as does PVGO2 but by incorporating the theoretical rsalsai growth rate
embodied by the firm’s financial statement data. While thig sg®m obvious it is not
always apparent from a casual observation of stock price behdvibave no
preconceived notion about the possible difference between the two thouglkedype |
exists as equity markets may incorporate some value componeocaftaspecifically be
derived from financial statement data. If there is a dtedilly significant difference
between PVGO1l and PVGO2 and if that difference is positive, it beayecause
PVGOL gives better visibility to the market's assessmeatiditional value a given firm
may be able to create on top of that implied by the sustaigatéh rate embedded in
its financial statement data. This amount, if it is found totexisuld represent real
options value but it is beyond the scope of this paper to prove thatoilouat fashion.
The model allows for the signs on any of PVGO1, PVGO2 or PV&idis PVGO2 to
be either positive or negative and those signs will inform my irg&pon of the results
as we will see in chapter five.

A difference between PVGO1l and PVGO2 may proxy for risk ifeihains

significant after introduction of control variables such as mazkeity (to take out the
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variability associated with small size market capitaloratfirms vs. large firms) and
book-to-market.

The chosen model holds appeal for several reasons. First,hieagplied to both
dividend and non-dividend paying firms. Second, as can be seen fromew @vits
derivation, it incorporates both dividends and earnings, the former via the Retentemn Rat
and the latter explicitly. In doing so, | am able to demonstratethe two concepts are
not mutually exclusive. Third, as can also be seen from the modekattten, | have
shown dividend irrelevance to stock valuation since the RR term is esérmrin the
final expression of the model though it is present throughout theatlenvFinally, | end
up with a model that lends itself to empirical testing in apecal and straight-forward
manner given the data collection requirements for the variabtdsded (i.e. there is
nothing particularly “controversial” about the data used for the érapianalysis, as is

explained below).
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CHAPTER 4

DATA AND EMPIRICAL TECHNIQUES

The following data was collected from the Center for Rebeiar&ecurity Prices
(CRSP) and Compustat databases for all exchange-listed nonidinEmes and can be
segmented by Standard Industrial Classification (SIC) code:

P. — market observed price per share
E; — accounting (book) earnings from firms’ published financial statements

BE; — accounting (book) equity from firms’ published financial statementsise in
calculating ROEbelow

DPS — dividends per share, to use in calculating Bow

S — annual revenues (sales), to be used as a control variable if desired

CSHQ - common shares outstanding, if needed to calculate per share data as appropriate
A.— total assets (gathered in case of need or desire to use at some point)

The following data was calculated:

EPS — earnings per share, to use in calculating h&fiow

EPS.; — created as a lead earnings variable from one year forwarthgsa per share,

also to use in calculating growth in accounting earnings as tamative to the g
calculation based on the sustainable growth model, see below

ME; — market capitalization (market value of equity)

ROE - return on equity calculated from data in firms’ published firnstatements
(accounting (book) earnings and equity)
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ROA; — return on assets calculated from data in firms’ published fimastatements
(accounting (book) earnings and assets), available in case of need

RR; — retention ratio calculated from firm data for DR8vidends per share, and EPS
earnings per share (calculated dividend payout rate and then RRjatrate) where
RR =1 - (DPS/EPS)

g: — growth rate calculated from g = RR x ROE (the sustainable growth)mode

FR — franchise factor calculated from FF = (1 /r) — (1 / ROE)

Gt — growth factor calculated from G =g/ (r— Q)

r — equity discount rate calculated using the Capital AssetnBriModel (including
calculated firm betas)

fret and mret — firm and market equity returns were calaliltde use in the CAPM in
order to calculate beta and r

Share price data is monthly and financial statement data is lafoli@wing
Fama-French, | matched stock return data from year t to fadastatement data from
year t-1 (t+1 to t and so forth). Financial statement datalbredypr a calendar year or a
fiscal year. In order to match these, calendar year datanferttequates to fiscal year
data for the period beginning with July of t-1 and ending with JuneTdid respective
returns data for the calendar years and fiscal yearsliand July of t to June of t+1.
CRSP returns data was gathered for the years 1958-2009. Commastatafi statement
data was gathered for calendar years 1963-2006 and fiscal ygamsig in 1962-2005.
With the matching methodology described above the relevant datsedt for the
statistical analysis comprises financial statement daténé years 1963-2006 and returns

data for 1964-2007. When discussing the data and results | refer topéroes
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coinciding with the financial statement year t's, unless otiserapecified. The last year
of returns data in this dataset is 2007 and therefore the retummgadats model is not

impacted by the severe financial crisis of 2008 and its subsedfects eon the years

after 2008. Applying the model to that time period could prove irttagebut is not done

here. The dataset includes years in which stock market crasheseoc 1987 and 2000,
and those time periods are specifically analyzed below.

The “rolling beta” method was used to calculate firm betastaesk were in turn
used in the CAPM formula to calculate discount rateBhe discount rates were then
constrained to be positive and not less than the risk-free rate.

Stock prices, earnings and values for PVGO1 and PVGO2 are eegphaass per
share basis and analyzed on that basis. Discount rates and gatestlane expressed on
an annual percentage basis and analyzed on that basis. Aldstharmonized, as
appropriate, regardless of the basis on which it was originally collected.

| collected Fama-French factor loadings for small-minus-BigIE) and high-
minus-low (HML) to be able to control for size or value/growth but hasteincluded

that analysis in this pap&r One reason | have not used them is the focus of this paper on

% The rolling beta method uses stock market datéhfprevious 60 months and begins with a base case
beta calculation based on the previous 60 montiegh@nd then rolls the calculation for beta mongh b
month. This technique is used to minimize the stearn variability that may otherwise be seen inrtdro
specific time period beta calculations and thertalie noise out of the model that might be assatiaith
short-term (and possibly unsustained) volatilitjpéatas.

%2 The Fama-French factor loadings for SMB (smallumsiig) and HML (high minus low) have been
shown to proxy for risk and are often used as obntriables in studies analyzing stock returns.

38



stock valuations vs. stock returns. The dataset could be used to do addmialyals,
including returns-based analysis.

The term PVGO1 was computed for each time period using Eq. (14) abdvs
tested for statistical significance.

The term PVGO2 is calculated from the financial statemergebasluation
model given by Eqg. (15a), which incorporates the definitions of computebhes FF
and G, and is tested for statistical significance.

PVGO1l and PVGO2 are compared and tested for a statistiagiyficant
difference between the two. This difference is analyzed and explained.

Records including missing data have been deleted, as have beels recluding
negative values for equity, shares outstanding and any data whegatave value would
not make logical sense. Negative growth rates in earnings are included.

The results and analysis are furthermore broken down into the iiofotme
periods:

All years (financial statement data from 1963-2006, returns data from 1964-2007)
The 20 years from 1987-2006

The 10 years from 1987-1996

The 10 years from 1997-2006

The 6 years from 2001-2006

The individual years 1986, 1987, 1999 and 2000
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The rationale for the time periods is described as followsye¥rs are examined
in order to give the perspective of the longest time period lgesdihe 20 years from
1987-2006 are examined in order to see the results for the mostyeaenjust prior to
the 2008 financial crisis. Comparability of the data may beeb&ir these years than for
the older years, particularly if the data is analyzed in rdetail, e.g. by industry since
SIC codes have evolved over time. In addition, the risk of significffietelnces in U.S.
GAAP accounting diminishes by using more recent data. The twoed®0 periods of
1987-1996 and 1997-2006 were analyzed simply to see if there was antprbezaking
the 20 year period into smaller increments. The six years 2@0t-2006 were analyzed
since they followed the stock market crash of 2000. The individual €86, 1987,
1999 and 2000 were analyzed because they were years that eithdegrececluded a
stock market crash. Further discussion of the causes and circuesstdribose crashes
will take place below with the discussion of the empirical results.

Analyses were performed for all SIC codes and some work donedwidual
SIC codes. The results as discussed below are generasignped for all SIC codes
unless otherwise noted. A specific section of the results discesses SIC segmented
findings though a full and robust analysis by industry proved beyondctiie of this
paper.

The analysis was performed on all observations in the datasetexbkmling
periods with missing values for PVGO1 and PVGO2, then truncatingdatiaeto exclude

the top 2% and bottom 2% values for PVGO1 and PVGO2 in order toirexahe

40



impact of outliers. The conclusions of the analysis did not change angeof these
circumstances. For both the sake of completeness as wellress$idithe reported results
are those excluding the missing values but without any data tirmmcall results are
available for perusal.

A look back at the formulas above for FF, G and g will highlightassthat can
arise with the mathematics in these formulas when some of theisied in the formulas
are negative or when large values are calculated for ROET@r minimize the impact of
this on the analysis | performed the calculations a few diffesays. First, | ran the
analysis with no constraints other than the obvious ones such as tdataHer equity
values, discount rates, risk free rates and such could not bévegegatl that RR had to
be equal to or greater than zero and equal to or less than one. Wattctlumting data |
sometimes found ROE to reach extremely high rates, ratesatbatnlikely to be
sustainable, or to even be negative (when earnings are negdihe)former can
significantly influence the magnitude of PVGO2, via both FF and G, andttbedeeates
real mathematical issues. So | ran a modified version ofritalysas with a constraint
placed on ROE such that it had to be at least equal to one standattbddess than the
risk free rate. In general a negative ROE would not be sustaimalde £xtended period
of time though there is historical evidence for exceptions itaicemdustries, notably
those involved in technology innovation. Therefore, this does not seemaitike
unreasonable constraint and it allows for low ROE observations, whiglhenabserved

in the real world even if theory would tell us they should not be isatie. To
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implement this constraint | set up the calculation of ROE sudhiftiitais negative in
period t | look one period back at t-1 and if it is positive | useRGIE and if not | look
one period ahead to t+1 and if that is positive | use that ROE and if not | set ROEbequal
at least the risk free rate minus one standard deviation. | tresidered some of the
problems with accounting standards that can result in write-offequity that may
significantly reduce the book value of equity and therefore catges on book equity
to be quite high. So | further modified the ROE computation to normal®ethe book-
to-market equity ratio, thereby creating an ROE that iseclés a return on market
equity. With these modifications | ran a version of the analysa &mploys this
modified ROE variable. Furthermore, | postulated that accoudtiteyfor assets may not
be as significantly impacted by the vagaries of accounting standards$ fas gguity and
| then ran a scenario of the analysis that substitutes ROR@IE, with the same
constraint on minimal ROA, like was done with the modified ROE. Fingist to check
the reasonableness of the part of the model that defines g = RBEx given the
potential pitfalls of accounting data, | also ran a scenario wh&raply let g equal the
change in accounting earnings from period to period. | am mindftleofact that this
last scenario deviates from the sustainable growth theory.

Below the results are generally presented for the modified ROE-balsethton,
the ROA-based calculation and the growth based on earnings tiatltuldne tables note
when results belong to the ROE scenario, the ROA scenario or dimthgcomputed

based on earnings scenario. These modifications mostly impactaltiatons of
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PVGO2, via the formulas for FF (which includes ROE and then the substituted ROA) a
G (which includes g based on RR x ROE). Because in all ofaheus analyses | omit
records with missing values of PVGO1 or PVGO2, the modificatiopaatmg PVGO2
can somewhat impact PVGO1l because of the elimination of misahges and
problematic accounting data. The impacts on PVGO1 do not impact amy statistical
conclusions regarding PVGO1 though we will see that the absolutesvaf PVGO1 do
vary somewhat across the three scenarios (ROE, ROA, g based on eaowthk gr

Various tests of statistical significance were employeduding t-tests, p-tests
and Wilcoxon signed-rank tests. The conclusions are consistent regawaflethe
methodology employed.

Regressions were also performed on PVGO1l with the following imdiepe

variables: FF, G, ME and BM. All results are reported below.
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CHAPTER 5

EMPIRICAL RESULTS

The results discussed in this chapter cover all companies for whiehwas
gathered (non-financial firms, records with missing valueslueed, etc.) unless
otherwise noted. The first section of this chapter analysesetudts produced by the
market-based valuation model. The second section looks at the resdiisqu by the
financial statement-based valuation model. The third section compaéso models,
looks at the differences between them and provides context and addinatgsis to
explain the differences. Within each section differences gimd across time periods
and some information is provided related to specific SIC codes in the thimhsecti

Table 1 gives the time periods analyzed, the sample sizésefdifferent periods
and a high level description of the dataset. The table provides tHeenofmobservations
in the different time periods and for each of the methodologiesideddn chapter four
above. These differences in numbers of observations did not meaningipkyti the
conclusions of the statistical analysis though the quality ofdtdta included may be

somewhat better under one methodology vs. another as we will see below.
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Table 1 Summary of time periods analyzed and sample sizes

Time Period ROE-based Data* ROA-based Data g Calculated on e
All years of data 108,082 108,661 139,279
1987 — 2006 62,738 60,965 85,633
1987 — 1996 31,117 30,073 40,444
1997 — 2006 31,621 30,892 45,189
2001 — 2006 17,500 16,932 25,036
1986 2,688 2,639 3,504
1987 2,801 2,733 3,711
1999 3,426 3,413 4,916
2000 3,278 3,206 4,843

* Number of observations for variables PVGO1, PVGO2 and PVG01 — PVGO2.
Included are data for all non-financial firm Standard Industry ClassditéSIC) codes
regardless of sample size for each individual code. When individual SIC codes with
samples sizes ok20 are excluded from the analysis the high level statistical results
and conclusions do not change for any time period. It should nevertheless be noted that
individual results for SIC codes witkcB0 may be spurious. Data excludes any records
where values for PVYGO1 and PVGO2 are missing. This does not impact the results of
the analysis (the results do not change when missing values are includedg Sae®l
the ROE- and ROA-based calculations are smaller than for those with gatzdcul
based on earnings growth due to the mathematical complexity of those equations and
the need to place constraints on the ROE and ROA data.
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5.1 The market-based valuation results
The market-based valuation model is so named because the equaBdGIOA,
Eqg. 14, includes a variable for stock price that comes from equietnguotations. The
other independent variables are earnings per share from eefiogecial statement data
and the equity discount rate computed as described in chapter 4. BotD1Pitl
PVGO2 (derived from the financial statement-based model and dscusghe next
section below) can be thought of as “residual”’ values in the sbaséhey each capture
the value component of stock price that is not captured by the disapuwiticurrent
earnings into perpetuity. But they are not “residuals” in the stdrgknse of the term in
typical regression analysis. PVGO1 in period t is capturingctimeponent of “excess”
value that represents the difference between the market pritiee oftock and the
discounted value of earnings in period t. | first analyze whetihenot PVGOL1 is
statistically significant and if it is, what it means. tfis significant it may reflect the
value from expected growth in future earnings, it may reflectaachise element
(specific to a company or industry) or something else. | aeathis by regressing
PVGOL1 on some key variables, described below, and as well use ysEs206PVGO2
to possibly contribute to the explanation for PVGO1. The model allon8YGOL1 to be
positive or negative. The equation for PVGO2 seeks to represent riee ccept
calculated in a different way and is the component of “excedsévane would obtain
using only publicly available financial statement information foniegs, growth based

on sustainable growth theory and a discount rate calculated ashedpiaichapter four
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above. The same discount rate is used in both the PVGO1 and PVGGQOaregsatthat
variable does not contribute to differences in the two models. The @gdati PVGO2

does not have the market price of the stock in its equation arekrsfdre called a
financial statement-based valuation model. PVGO1l and PVGO2 mdy ceatain

information useful in explaining some element of the other. Givenr tlespective
constructions it is most likely that PVGO2 may contain informatiefevant to

explaining some component of PVGO1 (e.g. FF and G).

Summary data for the values of PVGO1, PVGO2 and PVGO1 minus RY&O
all firms is presented in Table 2. This table uses the modified RRariable described in
chapter four above as a component in the calculation of PVGO2. | run aso#mario
using ROA in the calculation of PVGO2 and discuss that latetusedadoes not impact
PVGO1 in an important way. The table includes values for theblesigor all time
periods and | will discuss differences across those. | cover RVi@Ghis section and
PVGO?2 in the next section though it is convenient to have the data for both in one table (I

include information on both PVGO1 and PVGOZ2 in most of the paper’s tables).
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Table 2 Results for statistical significance and valuéawt01, PVGO2, PVGOL - PVGO2:
all companies based on ROE

Statistical Significance

PVGO1 PVGO2 PVGO1 - PVGO2
Significant t-value Significant t-value Significant t-value
All years of data Yes 31.05 No -0.51 Yes 101.01
1987 — 2006 Yes 33.60 No -1.63 Yes 99.28
1987 — 1996 Yes 66.08 Yes -3.36 Yes 51.26
1997 — 2006 Yes 19.46 No -0.52 Yes 110.63
2001 — 2006 Yes 11.19 No -0.12 Yes 79.63
1986 Yes 40.93 Yes -2.08 Yes 29.71
1987 Yes 29.98 No -0.05 Yes 40.59
1999 Yes 44.29 Yes -3.27 Yes 45.75
2000 Yes 41.70 No -1.30 Yes 29.71
Values of Terms
PVGO1 PVGQO2 PVGO1 - PVGO2*
Mean Median Mean Median Mean Median
All years of data 19.34 13.44 -0.33 -0.62 19.67 14.39
1987 — 2006 19.25 13.47 -0.96 -0.69 20.21 14.30
1987 — 1996 16.90 11.91 -1.36 -0.61 18.27 12.50
1997 — 2006 21.56 15.12 -0.57 -0.79 22.13 16.31
2001 — 2006 22.28 15.67 -0.25 -1.56 22.53 17.30
1986 19.52 13.83 -1.26 -0.68 20.79 14.40
1987 19.19 12.63 -0.02 -0.44 19.22 13.19
1999 20.27 13.68 -0.85 -0.42 21.12 14.12
2000 21.66 13.14 -0.76 -0.59 22.43 14.00

* May be slightly affected by rounding

PVGOL is highly statistically significant and positive inrsigor the significance
tests the tables shown in all sections of this chapter proveleelbvant t statistics.
Significance tests were also performed using p values dsawalVilcoxon sign-rank
tests. The conclusions were consistent across all the tesite that the values of the t
statistics are quite high. This may not be unusual given some d#geral correlation

in the type of data | am working with, but for this reason | rarother significance tests.
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Before providing additional context for the analysis, | look ficssee what the
high level results reveal. Given that PVGOL1 is designed ptuca the excess value in
stock price that is greater than just the value of curremirgm discounted into
perpetuity (the Dividend Discount Model without growth), | might exp&¢GO1 to be
significant and positive. This would mean that equity investordat&imore value to
stocks than just today’s discounted value of current earnings intotyggyp&hat value
may relate to expected future growth in earnings beyond pattmuation of the current
earnings stream and this value is logically positive if #terns on that growth are in
excess of the cost of capital. There could also be other compondhts ehlue and |
look at this below. This may seem obvious but obtaining this resuRV&@O1 should
provide some support for the credibility of the model before | take the anhlyther. At
the same time, without further context it may not be that meaningful.

For the analysis to be more meaningful | looked for additional xomighin
which to think about the value of PVGO1, remembering that it is esgaes per share
terms. Table 3 shows the low and high ends of the ranges of PVG@Ek aross all
time periods for all companies for the various scenarios using ROB and g based on
earnings growth. For all companies across all time periodpteadfrom low to high is
higher for PVGO1 than for PVGO2, which may make sense in lighP\66O2’s
derivation from financial statement data but | will come backi® ih the next section.
The variation around the midpoint of the range for PVGO1 is lowedéruthe ROE-

based calculation and highest when g is based on earnings grongttprdbably makes
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sense because the ROE and ROA-based calculations embody theablestgrowth

model for computing g and therefore may imply less variability that implied by a g

calculated on accounting earnings growth which may be more volaile the

sustainable model growth rate. The variances around the midpointsrahties for the

different analyses go from 14% to 28% and are meaningful givénvehare looking at

per share numbers. This may indicate that how the equity ma&stsive the value

captured by PVGOL1 can be quite different by company or perhaps by industry.

Table 3 Ranges for PVGO1, PVGO2 and PVGO1 — PVGO2 across afj¢inoels

PVGO1

PVGO2 PVGO1 - PVGO?2

Low High Midpoint*

Low High Midpoint Low High Midpoint

ROE 16.90 22.28 19.59
Spread low to high=5.38
% + / - midpoint=14% **

ROA 12.87 19.85 16.36
Spread low to high=6.98
% + / - midpoint=21%

gbasedone 1047 18.62 14.55
Spread low to high=8.15
% + / - midpoint=28%

-1.36 -0.02 -0.69 18.27 2253 20.40
Spread low to high=1.34 Spread low to high=4.26
% + / - midpoint=nm % + / - midpoint=10%

-8.76 -2.35 -5.56 1754 22.78 20.16
Spread low to high=6.41 Spread low to high=5.24
% + / - midpoint=nm % + / - midpoint=13%

-7.32 -0.64 -3.98 15.13 21.10 18.12
Spread low to high=6.68 Spread low to high=5.97
% + / - midpoint=nm % + / - midpoint=16%

* Midpoint = midpoint of the range low/high values

** This percentage is the percent above or below the midpoint for the higbwareahts of the
range and is designed simply to show how wide (disperse) the range+snot meaningful due
to large percentage variance around the midpoint given the magnitude of thersium

Table 4 includes mean values for selected independent variables draske

dataset described in Table 1.
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Table 4 Mean values of selected independent variables

Time Period _rf r P _ROE _ROA

All years of data 0.058 0.082 19.88 0.152 0.223
1987 — 2006 0.045 0.071 20.08 0.171 0.248
1987 — 1996 0.053 0.077 17.92 0.556 0.271
1997 — 2006 0.037 0.065 22.19 -0.200 0.226
2001 — 2006 0.025 0.042 22.46 -0.361 0.242
1986 0.060 0.074 20.62 0.010 0.209
1987 0.051 0.100 19.45 0.060 0.190
1999 0.050 0.114 21.36 -0.126 0.202
2000 0.058 0.078 22.87 -0.088 0.208

Table 5 shows the mean values of PVGO1l and PVGO2 and their relative
contribution to P.

Table 5 Mean values of PVGO1 and PVGO2 compared to P

PVGO1 PVGO2
ROE Model ROA Model ROE Model ROA Model

Time Period Value % of P Value % of P Value % of P Value % of P

All years of data 19.34 97% 1553 78% -0.33 2% -3.85 -19%
1987 — 2006 19.25 96% 1439 72% -0.96 -5% -5.35 -27%
1987 — 1996 16.90 94% 12.87 72% -1.36  -8% -4.67 -26%
1997 — 2006 21.56 97% 15.87 72% -0.57 -3% -6.01 -27%
2001 — 2006 22.28 99% 13.24 59% -0.21 1% -8.76 -39%
1986 19.52 95% 17.06 83% -1.26 -6% -3.11 -15%
1987 19.19 99% 17.49 90% -0.02 0% -2.67 -14%
1999 20.27 95% 18.80 88% -0.85 -4% -2.35 -11%
2000 21.66 95% 19.85 87% -0.76  -3% -2.94 -13%

51



From this we see that PVGOL1 represents 97% of the value of Pwehkrok at
all companies and all years in the dataset for the ROE-l=dedlation, 78% in the
ROA-based calculation and 83% in the modified g calculation. This wsaydhat one
way to think about PVGOL1 is that most of the value of stock priceex®mm investors
attributing value to something other than current earnings discounted into pergétisity.
value may derive from expected future earnings growth or some &dhtor in
combination with growth. Looking at this percentage by time periedsee that in all
scenarios it is highest in the individual years preceding or in@dualstock market crash.
This makes intuitive sense because the biggest question arising thm@s of economic
recession and financial market crisis relates to growth. Beims to be reflected in the
data. The time period 2001-2006 showed the lowest percentage of value @n pric
attributable to future growth. This may be because this period ®Itbe 1999/2000
crash and the 1992-2000 period of record expansion. Perhaps the era @0Q604as
marked by investor skepticism regarding the true value of gromdhah of its potential
consequences and therefore stock values were not rewarded addrigimbwth as they
previously had been. Another way to say it may be that investwsgreater risk to
growth and therefore required lower share prices and higher rebasts 2000 to
compensate them for this risk.

A brief look at the nature of the stock market crash of 2000 supjhertabove
conclusion. From 1992 to 2000 the U.S. economy and equity markets exp#raence

period of record expansion. The NASDAQ market index reached itsna high in
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March of 2000 and by October of 2002 had dropped over 78% from that high. Just from
September of 2000 to January of 2001 it lost about 46%. Several factaibutedtto

the crash. Over the 1992 to 2000 period many stocks become overvalued by an
commonly accepted valuation metric and the only justification fatasing those
valuations was a bet on future growth in earnings for those firmleenWt because
apparent that firms making significant losses had no hope of guanprofit for years to
come then the valuations for those firms came crashing down.pidtdem was
exacerbated by unscrupulous corporate executives fraudulentlyingftheir reported
earnings so they could keep up with the growth treadmill. The true gmmromic
performance of their companies eventually caught up with theouating shenanigans.

To make it all worse, there were conflicts of interest betwtbe sell-side equity research
analysis arms and the investment banking arms of the major fihanstautions.
Therefore, often research analysts produced justifications for inflad@digexpectations

in order to support firms that were major investment banking cliévtst of the
inappropriate behavior by both company managements and by finansialitions
centered around trying to maintain unrealistic growth expeotaftor many firms so that
investors would continue to support inflated stock prices and high Pds.ratl of this

led to changes in legislation and financial reforms thaebetgulate conflicts of interest

in financial institutions and that have improved financial reporting cbynpanies

(Sarbanes-Oxley), as well as its oversight by external auditors.
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It is somewhat hard to believe that assigning 97% of the \ailstocks to the
expected future growth in earnings, and perhaps some other factors, yddootd the
discounted value of the current earnings stream is reasonable. t@gniia result from
the model may highlight a weakness in the model design or theuttifs of employing
accounting data within stock valuation models (mainly accounting regrmwithin the
PVGOL1 calculation). The ROA-based scenario mainly impact$¥@02 calculation
and it does not change the statistical conclusions for PVGGQtrhay filter out some of
the more problematic accounting data and for this reason the 788uefattributable to
PVGOL1 under the ROA-based calculation vs. discounted current eaohi2?® may be
a more accurate representation of how equity markets percewehgiThe changes in
this percentage contribution over the different time periods maynadg® more sense
under the ROA scenario (under the ROE scenario the percentagéiadlgsdoesn’t
change).

To explore this aspect a bit more, | also looked at the mean ofapuece for all
observations in the raw dataset, keeping in mind that in the PVGlodlat®ns |
dropped records with missing data and filtered out nonsensical valuesrhe of the
variables, trying to eliminate problematic accounting data. Tdnised a reduction in the
number of observations remaining for the PVGO1 calculation vs. theairfgll dataset
and may have impacted the comparison of the value of PVGOL1 vs. thepnmaa The
97% and 78% figures above are based on a mean price of $19.88 and ant \drjus

108,000. Looking at the full raw dataset for price | find an n of @@rmillion and a
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mean price of $23.88. At that mean price PVGO1 would represent 65-81%wvalke a
range perhaps more reasonable than 78-97% though still very important.

Table 6 shows the results of regressing PVGOL1 against FIFr@hehise Factor
variable from the PVGO2 equation, a concept originated by Leib@ndzZKogelman, as
noted earlier in the paper, and somewhat modified for incorporation & t
dissertation’s model), G (the Growth Factor variable from the ®¥Gquation,
consistent with Leibowitz and Kogelman’s Growth Equivalent concept thexgtessed
somewhat differently), ME (Market Equity, a measure of size) BM (Book-to-Market
ratio) for all years and the subset time periods. Includethareesults for both the ROE-
based and the ROA-based analyses. Both analyses for the periathiognall years
show consistent results for the intercept, ME and BM terms. Tdresal significant and
have positive signs. The ROA analysis also shows FF to be samjfwith a negative
sign. The results for the multi-year subset time periodsemerglly consistent with this.
The results for ME significance and sign are consistent ungescamario for any time
period. When analyzing individual years, | often obtain a result Foth@&t is different
from the result for the multi-year periods. In the ROE analysesFF variable is not
significant for the multi-year periods but for individual yearns ialways significant. The
sign is positive for years 1986 and 1987 while negative for the $68& and 2000. In
the ROA analysis the FF variable is significant in 2000 but issigstificant in 1986,
1987 and 1999. FF, the Franchise Factor, is designed to captureutenvsidock prices

related to a firm’s ability to produce an ROE greater thadigsount rate. The different
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results between the multi-year time periods and the individualpgrayds may indicate
that if any firm or franchise-specific value is attributed to stocks it @stgifor a short or
specific period of time. This may mean that investors doubt timas fgenerally are able
to produce higher returns on equity or assets than their cost @l dapi long period of
time based on their existing base of business and financial goliele and G are
computed from financial statement data and by definition mgsinaes the existing base
of business for companies and existing financial policies. Thidtris broadly consistent
with both the Leibowitz and Kogelman model for the FranchiseoFactd sustainable
growth theory. Though Leibowitz and Kogelman’s theoretical model doegrovide for
a negative Franchise Factor specifically, it does concludethbaFranchise Factor is
small in size and that significant increases in P/E reggxteaordinarily high future
growth rates. The financial statement-based data here doessupport those
extraordinarily high growth rates and therefore G as calculadiged in this regression
equation is not significant for PVGOL1.
Table 6 Regression results for PVGO1.: all years of data

ROE Methodology

Intercept FF G ME BM
Variable coefficients 18.8648 -0.0079 -0.0000 0.0005 0.0262
t-statistics 28.40 -0.70 -0.05 7.06 1.68

ROA Methodology

Intercept FF G ME BM
Variable coefficients 16.1949 -0.1756 0.0000 0.0006 0.0304
t-statistics 35.25 -6.73 0.02 11.59 3.07
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The results for the ME and BM variables consistently showrafsant, positive
relationship with PVGO1 meaning that the value of future growth doppoes is
directly and significantly related to size and whether theksis considered to be a value
stock. Concerning size, this means that share prices today eefiegater value of future
growth opportunities for bigger firms. With this value alreadytbotb large firm stock
prices one might expect future returns to these stocks to bevelldower than for
smaller stocks. Though this is not a returns-based analysis, d wopport the research
on small vs. large stock returns. Also from a returns perspesitmadl companies may
need to generate higher returns to their shareholders to comp#resatéor risk while
large companies may need to continually show their ability to grow larger and larger
base in order to support their valuations. The BM result may safirthatwith a higher
BM ratio (value firms) get more credit in their current shamee for future growth than
lower BM ratio firms. It is harder to relate this lattesult to the returns-based research
findings of greater returns associated with value stocks (NglstBcks). It could simply
be that future growth in a high BM firm is viewed more positively less risky, than
future growth in a low BM firm. Perhaps high BM firms are viewe have relatively
greater access to the capital necessary to support continued investment fior grow

To summarize, PVGOL1 is designed to represent the dollar p&lushare of
future growth opportunities, or value from something other than cueantings
discounted into perpetuity. Future growth opportunities may be the oéssdimething

we can isolate as future earnings growth or they may dewe @ther factors such as
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franchise-specific factors. The model results show PVGO1 taalistgally significant
and positive. There is evidence to show that its relative contribudiealte can vary,
and the data here has shown that it can vary by time periody lals@ vary by firm or
by industry, though this remains to be demonstrated. It may contabutauch as two-
thirds to three-quarters or more of total per share value. Ithoagnsthe highest relative
contribution in individual years that precede and include equity ehaskashes and
recessions. PVGO1 shows a consistently positive, significaatiareship with ME and
BM. Here its relationship with FF is usually negative but igsisicance varies with time
periods. This may mean that identifying a Franchise Faadton @r industry specific)
component of value is difficult, especially when analyzing datasadarge numbers of
firms and across multi-year time periods. To better exploré&thechise Factor concept
may require applying the model to individual industries and compdéhnioge results by
industry. Using ROA instead of ROE data within the model, though mgpertant to
the conclusions for PVGO2, seems to filter out some of the probéeawounting data
for the PVGOL1 calculation and make some of the conclusions moreviatiRiegardless,
the results across the two approaches are broadly consistent for PVGOL1.
5.2 The financial statement-based valuation results

The financial-statement valuation model is so named becauseulatalPVGO2
as per Eq. (15a) above using information obtained from firms’ finastaéments as
filed with the SEC, including earnings and book equity used to compuie &4nings

and assets to compute ROA, growth in earnings computed in two waysaasf RR x
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ROE or ROA and second from the reported earnings from timedptritime period. |
use the same equity discount rate used in the PVGO1 equation mtordaintain
consistency in that variable across the two models. As egalan chapter four, | run the
different versions of the analysis using ROE, ROA and caloglatie growth rate two
different ways in order to see which approach yields the maableslor understandable
results given the potential problems from accounting data influenttieg model
calculations.

Using the ROE approach, as can be seen from Table 2, PVGO?2 is alwaygenegati
and is generally not statistically significant though it gn#icant in the time periods
1987-1996, 1986 and 1999. Interestingly, these latter two are years imtyeolédtee
years of stock market crashes. The mean values of PVGO2 aretmdslag the ROA
approach, with those results presented in Table 7, PVGO2 remamgsahegative but

becomes significant in every time period.
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Table 7 Results for statistical significance and valueawt01, PVGO2, PVGOL1 - PVGO2:
all companies based on ROA

Statistical Significance

PVGO1 PVGO2 PVGO1 - PVGO2
Significant t-value Significant t-value Significant t-value
All years of data Yes 40.66 Yes -9.91 Yes 128.78
1987 — 2006 Yes 21.32 Yes -7.78 Yes 82.39
1987 — 1996 Yes 9.69 Yes -3.46 Yes 60.24
1997 — 2006 Yes 50.03 Yes -17.79 Yes 57.87
2001 — 2006 Yes 23.96 Yes -14.34 Yes 33.00
1986 Yes 15.97 Yes -14.43 Yes 18.50
1987 Yes 39.20 Yes -5.02 Yes 28.50
1999 Yes 45.29 Yes -22.21 Yes 50.18
2000 Yes 40.65 Yes -28.10 Yes 47.30

Values of Terms

PVGO1 PVGQO2 PVGO1 - PVGO2*
Mean Median Mean Median Mean Median
All years of data 15.53 11.62 -3.85 -1.76 19.38 14.25
1987 — 2006 14.39 11.02 -5.35 -2.29 19.74 14.55
1987 — 1996 12.87 10.28 -4.67 -2.02 17.54 12.81
1997 — 2006 15.87 11.95 -6.01 -2.64 21.87 16.38
2001 — 2006 13.24 11.28 -8.76 -3.96 22.00 17.49
1986 17.06 12.79 -3.11 -1.98 20.17 15.00
1987 17.49 11.59 -2.67 -1.32 20.16 13.61
1999 18.80 12.11 -2.35 -1.34 21.16 14.00
2000 19.85 11.56 -2.94 -1.96 22.78 14.25

*May be slightly affected by rounding

This is also true when g is calculated based on period-togh@tanges in
earnings as opposed to being set as RR x ROE or RR x RO/e fidsedts may indicate
that the accounting data issues inherent in ROE are more proiclémaat those in ROA,

stemming from the impact on book equity of GAAP (book equity is widielyed to be
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an artificially low number for all firms and not representatdfetrue invested capital
amounts, therefore book asset values, though not perfect may be better).

What does it mean that PVGO2 is consistently negative? UsinR@te data
PVGO?2 is not significant and the values modest. This simply nteahsising financial
statement data to value stocks we would typically come up witteydhat essentially
reflect current earnings discounted into perpetuity. In the absencaddifional
information on top of that apparent from financial statements, taishe reasonable. In
addition, it is not inconsistent with the common usage of currendgpearnings-based
P/E ratios which only show the relative price per unit of earnegsg paid by investors
for stocks at a point in time. In the absence of additional infoomattiis hard to make
inferences about P/E metrics other than statements abouveelatuation. Returns-
based research showing that low P/E stocks produce returng gneatdigh P/E stocks
has not always demonstrated why though some postulate those highes rare
compensating for risk. That the values for PVGO2 are negativemay that inherent
in the financial statement analysis is an assumption theat eurrent earnings can’t be
sustained in perpetuity, all other things being equal. This is notsmstent with the fact
that even to sustain current earnings firms would have to make nrergst that might
depress returns for some period of time or that competition mightweally put pressure
on earnings. There is nothing in a firm’s financial statendath to better inform

valuation, therefore we end up with a value for PVGO2 that isreftbe statistically
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significant (under the ROE-based analysis) or when it is (uhdeROA-based analysis),
it is negative and of smaller magnitude than PVGOL1.

In terms of percentage of stock value, using the ROA-based apdPdde®?2
represents anywhere from an 11% to 39% discount and is lowest yeétee preceding
or including a market crash. This may be true because whatown (i.e. current
earnings) is more trusted during times of financial duressathat is not known (i.e. the
promise of future growth opportunities captured by PVGO1).

It may seem obvious, or at least somewhat intuitive, that the g&IB¥GO?2 is
relatively less than that of PVGOL1. This may simply highlighattusing only
information gathered from company financial statements (icausting data) will likely
not provide us all we need to understand market valuations of equity. The construct of the
model may lead to PVGO2 being negative because there is nothemdognation in
firms’ financial statements to support the concept of earningseipetuity. Financial
statement data may simply say that if it is the onlysbapion which one is valuing a
stock that it may not provide enough information to allow assigningue that does
anything more than take current earnings, discount them at th dcgount rate and
then discount all of it a bit more to consider the risk of not belolg ® sustain those
earnings in perpetuity.

A word of caution is in order regarding the model for PVGO2intkliance on
financial statement data. The mean value of g based on accountnggsarowth for

all observations in the raw dataset is high at about 20%. Evenhgitidjustments made
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to deal with some of the weaknesses inherent in the accountindg datéinue to get
relatively high growth rates using either ROE or ROA in the PVGO?2 caloodat.e. 17-
18%. It is hard to imagine that these rates would be sustaineddnog geriod of time
since they are significantly higher than the mean discount aatailated using the
CAPM (8.2%, risk free rate 5.6% for the observations included in theGavéhd 2
calculations; 8.2% and 5.1% for all raw data n) and this impactsdimputation for
PVGO2 because the values of FF and G are sometimes negatitteegrmhn be quite
large. It is difficult to constrain g to better conform to fina theory and still rely on
financial statement data to inform the analysis. Directionaltyl perhaps relatively, |
think that the conclusions from this model’s results for PVGOzZraaaningful but they
are far from perfect and more research could surely improve them.
5.3 Comparing the two models and additional analyses

From the above discussion of the results of the model for PVGOZXlg¢ar that
the market-based valuation model highlights a component of equity édibeitad to
stock prices that is significantly greater than the discountie@ wd current firm earnings
in perpetuity. From the above discussion of the results of the model for PVGO?2 itsappear
that a financial statement-based valuation model does not inforntigalua the same
way. In fact the financial-statement based model says thiicaunt is taken against
today's value of current firm earnings in perpetuity and treultie@g valuation is
significantly lower than that assigned by the equity markigtsrefore if one attempts to

use financial statement data only to derive stock valuations idineotvwgenerally be able
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to justify equity market values for stocks, across the broad sdt stocks. If investors
would rely only on financial statement-based analyses they nifigtt no worthy
candidates in which to invest for firms would generally be viewelet over-valued by
the equity markets by comparison. Obviously investors are gnecdlonly relying on
financial statement data to make decisions about stock valuatiotie #ame time, there
are individual firm cases where stock prices reflect a vélakei$ approximately equal to
firms’ book value for an extended period of time (as an exampldjisegical market
and financial statement data for Bunge Ltd., NYSE quotation BG} iBhsometimes
seen in situations where a firm’s returns are at or lesscthgtrof capital for a fairly long
time and where the industry returns for those firms are alsoioripe with cost of
capital or where investors doubt that returns above cost of caprtabeasustained
(examples include airlines and commodity-based industries). Ogeen d find
consistency between these empirical results and the theoratidal of Leibowitz and
Kogelman.

The statistical analysis for the difference PVGO1l minus PYGghows
significant, positive results for all time periods under all methodologies.

With respect to industries as defined by SIC codes, interbstinigund no SIC
codes for which PVGO2 is significantly positive in any of timet periods covered by
this analysis. On the other hand, | did find SIC codes for which@®V(S significantly
negative, a different result than that for the overall population. Twere only two SIC

codes with significant negative PVGO1 results under the ROE-basd¢ybia and there

64



were five codes with significant negative PVGOL1 results undeRMA-based analysis.

The two under the ROE-based analysis were code 2061 for Cane Sumggt E&fining

in the period 2001-2006 and code 1211, a high level code for Minerals Minitigg in
period 2000. Under the ROA-based analysis no codes produced a signifigativene
PVGOL1 in individual years. Code 7996, Amusement Parks, produced a csighifi
negative PVGOL1 in the period covering all years, and in the 1987-2006, 1987-1996 and
1997-2006 time periods. Code 1040, a high level code for Metal Ores Minmdgkad

the results for code 7996 except for the period 1997-2006 where PVGO1 was not
significant. In the period 2001-2006 two codes produced a significantiveefd/GO1.

They were code 1310, Crude Petroleum and Natural Gas, and code 5810,akdting
Drinking Places.

At the SIC code level it is difficult to draw any conclusia®ut patterns for the
PVGOL1 results without knowing more about the specific dynamichefréspective
industries in the relevant time periods. In several of the sigmifiy negative PVGO1
situations the time periods followed years of recession, perhagatingi that certain
industries’ growth prospects are particularly compromised posssem. In that regard
it may be noteworthy that several of the industries were conie®delated and these
will tend to be severely impacted when macro-economic growthssl@we case of
amusement parks is bemusing though perhaps with the evolution oatterforms of

entertainment these have been adversely affected as concerns thdirpyospects.
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There are industries that may warrant a different appraattirettype of analysis
contemplated in this dissertation. Any industry involving a sigmificelement of
technological innovation may display a particular financial dyndoicsome period of
time. Examples include biotechnology within healthcare and the seftaaronline
media-based industries. Pharmaceutical companies have proven notadifficailt to
value over the years based on traditional valuation metrics becawssgniicant
component of their business models is driven by the quality ofititellectual property
and their consequent innovation in medical therapeutics. The amount of spending
research and development has not always proven to correlatetheitldegree of
innovation achieved, therefore analysis of the R&D spending variabléself is not
always useful. Biotechnology pharmaceutical companies are aalsgebset of the
pharmaceutical industry where investors have historically tel@ra¢gative earnings and
low returns for many years as they anticipate the coming oinéx¢ breakthrough
medical technology and the attendant excess returns associttetthavibreakthrough.
This type of industry makes a financial statement-based analydicularly difficult and
the market-based valuation may not seem rational using commonhgdpiplancial
metrics. As an example, negative P/E ratios may persigiese companies for many
years until their earnings turn positive. Even then these stackBade at very high P/E
ratios for a long time. Most of the companies in the biotechnologyprsedthin the
pharmaceutical industry do not pay dividends but as they mature someadlyedo,

when their growth slows (e.g. Amgen). The same difficulties yapplcompanies like
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Microsoft and Google, especially in their early years, and tddaycompanies like
Facebook and even Apple. If | applied this dissertation’s moddahdse specific
companies or industry subsets | might find extraordinarily high valoePVGO1
without demonstrable explanations for those values. This leads ongéztstiere is an
intangible component to equity valuations that cannot be uncovered in opfimzarcial
statement data nor from any application of standard finance th&tight this be
supportive of real options theory? | cannot prove it here though teeamdcdotal
evidence of such. In the end it still appears that all roadsHdeaekl to growth and
expectations for it. Even a real options component of firm value mesgnnthat
something will cause the firm to grow faster in the future and to produce retxsess
of cost of capital for a meaningful period of time. Other workdtasvn it may be easier
to apply real options analysis to specific project analysis tbafirrh valuations in
general (see references related to real options research and mmgjcat

One conclusion is clear from comparing the two models. Marketdbasuations
assume growth rates that are, on average, higher than those suppgosiestamable
growth theory and financial statement data. This result holds gtwoevth is calculated
using actual earnings growth vs. using the sustainable growth fowhiRR x ROE or
RR x ROA in the financial statement-based model.

| also ran the analysis on positive earnings growth observatidpsand negative
growth observations only. The conclusions for the positive growth scediar not

change for either PVGO1 or PVGO2 though the standard erroes laser and the t-
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statistics of lower absolute value while remaining significartie conclusions for
PVGOL1 also did not change for the negative growth scenario. Thdusioms for
PVGO2 under negative growth are not meaningful by definition frometjuation for
PVGO2 as all values for PVGO2 become positive. This just mesatsthe financial
statement-based model cannot be generally applied to negative grioatioss because
financial statement data alone does not well-inform stock vahsatwhen growth is
negative. Perhaps the equity markets know best how to value firrhs negative

earnings growth.
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CHAPTER 6

CONCLUSION AND TOPICS FOR FURTHER RESEARCH

In this dissertation | derived two models for analyzing stock valuatiores s€eks
to use a market-based approach to isolate the value in stoatexdréd future growth
opportunities. The other seeks to isolate this same value usingaidinstatement-based
model that does not include any equity market data.

| expected to find a significant difference between the two models and thiaai
the results showed. Under the market-based model the varialiteefpresent value of
future growth opportunities is positive and highly significant. Thisieakpresents on
average as much as two-thirds to three-quarters of stock vadueay perhaps be even
higher. The financial statement-based model computes a valdatdioe growth that
consists of two components. One relates to a Franchise Factumcept originated by
Leibowitz and Kogelman and adopted here with some modification for ukan whis
dissertation’s model, that captures the value from a firm’tyabd produce returns in
excess of the cost of equity capital. The other captures the fr@m growing current
period earnings using sustainable growth rate theory. The falatatement-based value
of future growth turns out to be negative and significant under an R@&doversion of
the model though it is not significant under an ROE-based versionnmiass that we

cannot justify equity market valuations by only using financiateshent data. The
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information available to us in firms’ financial statements doessopport the growth
expectations embedded in equity market stock prices. It is hardytavisether the
difference relates to assumptions for returns or for growtls.rdteis reasonable to
assume that equity markets believe future returns will bexaess of cost of capital,
otherwise the embedded growth assumption would have no current value.

There are some interesting differences in the resultsnigy pieriod with those
mainly relating to years that precede or include recessionstackl market crashes. In
these periods the value of future growth opportunities becomes egatergin the
market-based model.

| also find some evidence of differences by industry based or@I€s though |
was not able to demonstrate a pattern in those results. Some arfidimalous results
seem to fall within commodities-related industries which im@yarticularly sensitive to
recessionary economic environments.

Finally, | performed the analysis in three different waydieck the robustness of
the results:

e using ROE as the variable in the PVGO2 formula and the sustaigaieh
approach to calculate g

e using ROA as the variable in the PVGO2 formula and the sustaimggbleth
approach to calculate g

e using actual earnings growth to calculate g rather than RR x ROE or RRRAX R
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The statistical results and conclusions for PVGOL1 did not change ang&f these
scenarios. For PVGO2, its sign was negative under all the szend#ir was not
statistically significant using ROE and the sustainable groapiproach. It was
statistically significant using ROA and the sustainable groapproach and using the
actual earnings growth approach. Its relative magnitude wasysillewer than that of
PVGO1.

The overall analysis and interpretation of the results sdenmse somewnhat
improved using ROA data vs. ROE data. It may be that ROA redilnee impact of
problems inherent in accounting data.

The results of the ROE and ROA analysis may be relevanthértopic of
financial disclosure. The information required in firms’ finah@tatement filings and
disclosures should be helpful for all of the firms’ stakeholders andde/of capital.
With respect to equity holders, perhaps it would be useful to refjuime to provide
ROE, ROA and ROIC (Return on Invested Capital) data under an agpead
methodology for their calculation. This would put such information readibilable to
readers of the financial statements. Firms could also be eéqtarcompute and provide
their debt, equity and weighted average costs of capital, agaig asi agreed-upon
methodology. Financial statement readers could then easily cerR@E, ROA and
ROIC to a firm’s cost of capital and draw conclusions about treigens, including their
sustainability and the firm’s ability to grow earnings at metum excess of cost of

capital. The ability to assess sustainability of returns ireexof cost of capital could
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then inform expectations for future growth. On the other hand,nfmadoes not produce
returns in excess of its cost of capital investors could thenaémichow long they are
willing to tolerate that situation. It seems this type of infation would be a useful
addition to firms’ financial statement disclosures.

Because the present model attempts to examine the gap betgregnmarket
valuations and financial statement-based valuations and the growtmg@sons
embedded in each, it could be further enhanced with continued stuttg @hancial
statement data and its use within the model. One example bagbtuse ROIC instead
of ROE or ROA. There are also adjustments that could be matie toccounting data
like removing material one-time items impacting earnings, bablded these in order to
keep the analysis as simple as possible.

Additional analysis could be done by industry or by individual firsudgest that
moving away from a SIC code-based industry classification to pgmoach where
industry groupings are created by selecting firms to be panidastry groups - such as
consumer packaged goods, agribusiness, software, retailers non-<taitbrs food,
general pharmaceutical, biotechnology, medical device, car manefactatc. - would
make that analysis more meaningful. Using this model to analgradual valuations
for companies with long histories could also prove interesting, botmefgative and
positive growth situations and for both positive and negative returns situations.

Finally, given that this analysis included data prior to theeext financial

market duress of 2008 and the ensuing recessionary or slow growal pest-2008 to
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today, applying this model to that time period could be of interestmiiting to analyze
the results for different industries or for specific firmshwitthat special 2008 and post-
2008 time period might also prove useful.

| hope this work lays an initial foundation, rudimentary though aty rhe, on
which future work can build to form the bridge that may eventumdiyer connect equity
market perceptions with financial statement information and thus pikerdead to
smaller differences in growth expectations as well as pesgibancial disclosure
enhancements. Perhaps something in this work may also helptéo inéorm firm
managers’ decisions regarding investing for future growth, returnsose thvestments
and how those decisions are communicated to investors.

In the end, with stock valuations it's all about growth. The theatetrmdels
support this and the data produced here supports this. The empindt hese support
that there is a substantial component of valuation associatedymitith opportunities
beyond current earnings discounted into perpetuity at the market eqsityf capital.
The financial statement data showed that opportunities arberetto produce returns in
excess of the discount rate but that those franchise opportunitiesawdyalue if firms
can grow. In addition this analysis showed that the information contanédancial
statement data does not produce valuations that are as high adotha$an equity
markets and the inference is that the growth expectations btolt equity market
valuations are much higher than those that might be inferred fromcfiadastatement

data. This work has produced empirical results, via a pragewghi@ssion of the model
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and using actual data, that support much of finance theory and whichwrégown the
driver of the gap between equity market valuations and financénsent-based
valuations. That gap is caused by one or all of the following: Llstweaand
unsustainable growth expectations embedded in equity markets, thexgbsilte using
accounting data within theoretical model constructs (for exarfnpncial statement data
will never capture potential growth from acquisition opportunitiesyea options
component of value included in equity market valuations and which must lwackeo
growth or some weakness in the model itself, particularly ®peession of PVGO?2.
Further study and thought might address any or all of these.

Unfortunately it appears that for company managers the groveitintik is here
to stay and keeping up with it, while producing attractive returnfjesonly way to
sustain and increase stock valuation and consequently avoid undue P/E smmpAds
the same time, pursuing growth for growth’s sake may lead torloaterns on
investment and eventually feed back into negative P/E and valuation camsegjue
Managing investor expectations concerning growth may be ondomaguce volatility
in firm valuations over time and improving financial disclosures ¢urme and organic

growth could further improve communications with investors as well.
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