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Abstract

In this dissertation, we take a behavioral viewtlom process of common stock valuation.
Our main goal is to value common stocks using &istipated discounted cash flow (DCF)
valuation model. We build the model and estimateénputs by trying to replicate as closely
as possible investors’ behavior in valuing stockthe stock market and consequently use a
mix of different methods to determine cash flow wittm, the growth duration and the

discount rate.

We test the model’s ability to differentiate betwaender- and overvalued stocks in the US
market over the ten year period from 1993-2002. Témults of the approach are very
promising: an investment strategy buying undenalamcks as identified by the model
yields an annual return of 27.57% over the ten yesting period compared to a benchmark
return of 19.47% and the returns of a portfolioovkrvalued stocks as identified by the
model of only 6.26%. We conclude therefore thabmlex discounted cash flow valuation

model can identify and exploit systematic misprcin the stock market.

This dissertation is dedicated to my wife. The authsp aratefully acknowledges the contribution of
Thomson Financial for providing earnings per sharedast data, available through the Institutional Brek
Estimate System. These data have been provided asfaliroad academic program to encourage earnings
expectations research. We also thank the Universitiaefai’i for the use of Research Insight.



1. Introduction

We believe that what a researcher chooses to stuitiye field of capital markets is largely
a function of his level of belief in the efficienof these markets. In our opinion, a naive
view of market efficiency in which price is assunedequal intrinsic value is an inadequate
conceptual starting point for market-based resedrhls view is an oversimplification that
fails to capture the richness of market pricing atyics and the complex process of price

formation in the stock market.

We investigate the subject of market efficiencysbientifically approaching common stock
valuation in the belief that replicating the prdiscovery process and identifying possible
mistakes in the market pricing of stocks can yialthormal returns. We try to use all
relevant fundamental information available to irtees to determine intrinsic values of
stocks mechanically. For this we build an objectarel verifiable discounted cash flow
valuation model. The model follows an interactiyg@ach combining many fundamental
input factors into a flexible spreadsheet modele Tiodel is thus not algebraic in nature

and therefore difficult to describe in its entity.

We find that our DCF model is able to identify mispd stocks in the US stock market. A
trading strategy based on the model's investmesimenendations earns large and stable
excess returns. We would like to emphasis at tbistpalready that the model is in its
original form purely objective and does not requargy human input - although such input
is possible and improves the model’s results.

The remainder of this dissertation is organizedadlews. Part one consists of a short
introduction to investment, including an overviefttte investment process and of different
valuation models commonly applied in this procdsspart two, we develop our own
valuation model and determine the appropriate ifigators. In the third part, we test the
valuation model to examine whether it is able tdfedentiate between under- and
overvalued stocks in the US stock market and thusther it is a practically useful

investment tool.



“Happily, there is nothing in the law of value whiodmains
for the present or any future writer to clear up;
The theory of the subject is complete.”

John Stuart Mill, 1848

Despite John Stuart Mill's view, common stock vdiloia today is still a very subjective and
unscientific matter. Most financial professionatsnpare different ratios of one stock with
the same ratios of other, similar stocks. Othetsutate efficient frontiers and buy stocks
based on correlation coefficients, but only fewlggpe fundamental principle of valuation
which states that the value of any financial ass#te cash flow this asset generates for its
owner, discounted at the required rate of returrthis part of the dissertation, we present a

short overview of the current investment practi@ed equity valuation approaches.

2. The Investment Process

In his book ‘Capital’ Karl Marx (Marx, 1887) uses@markably simple equation to explain
the capitalist system: M-C-M’. In words, the caps#starts with Money (M), converts it
into Capital (C) by investing it and ends up witlod Money (M’) — that is in essence the
investment process. Investing is essential for fimectioning of the capitalist system.
Investors provide money to entrepreneurs that bhildinesses to produce goods and
services demanded by society. In return for proygjdtapital, the investor is compensated

with a share of the profits of the business.

An investment can therefore be defined as the stio@mmitment of dollars for a period of
time in order to derive future payments that wilhgpensate the investor for (1) the time the
funds are committed, (2) the expected rate of tioite and (3) the uncertainty of future

payments or risk.

In relation to common stocks, two different methadsinvesting can be distinguished:
modern portfolio theory and fundamental analysisthie following pages, we take a more

detailed look at both approaches.

! Based on Reilly and Brown (2003), p. 5



2.1 Market Efficiency: Modern Portfolio Theory wvs.

Fundamental Analysis

The stock investment process looks considerabliergiit depending on the investor's
belief about market efficiency. The discussionhia icademic literature about whether the
stock market is efficient or not is endless longl &ne conclusions différ.Based on the
belief in the degree of market efficiency, two majovestment theories emerged that still
separate the financial community. On the one hanflindamental analysis based on the
idea of non-efficient markets and on the other hemodlern portfolio theory (MPT) with a

strong faith in market efficiency.

Fundamental Analysis

Fundamental analysis is an investment approachutted existing economic information,
such as historical financial statements or differ&indamental information about a
company, to make investment decisions. The priasipif fundamental analysis were first
outlined in the book ‘Security Analysis’ of Grahand Dodd (Graham and Dodd, 1934).

Two approaches to fundamental analysis are widsegduoday: the “Top down’ and the

‘Bottom up’ approach.

The idea behind th&fop down’ approach is to use all information available, idahg
macroeconomic data, to make an investment decibiaggeneral, fundamental analysts look
first at the current macroeconomic conditions, beeafor them the decision to invest
depends mainly on what stage of the business dpeleeconomy is heading and which
industry is expected to perform well in the fordedseconomic environment. Then analysts
try to find the best companies in these industiié® stock selection process is based on the
idea that the stock of the selected company mugediorm its peers in the industry and the

industry must outperform other industries.

The top-down approach is widely accepted and faldwon Wall-Street and well
documented in investment textbooks. Investmentegjiras based on that approach include
sector rotation (changes in the sector allocati@ased on changes in the economic

environment) and style investing (the differentatbetween value and growth stocks).

2 For a discussion supporting efficient markets see exaR1991); for a case against efficient markegs se
Haugen (1995) or Dreman (1998).



In contrast to the top-down approach, tB®ttom-up approach to fundamental analysis
does not attempt to forecast the economic enviromniieconsists mainly of estimating the
value of a stock and comparing it to its currentrkagprice. If a stock is significantly
undervalued, it is considered a buying candidatéependent of future market or
macroeconomic conditions. The proponents of thisr@gch try to find good companies
that are selling at a low price in relation to thieindamentals. Mainly because academics
feel uncomfortable ignoring some important avagainiformation, the bottom-up approach
is less of a focus in textbooks and empirical reseand therefore also known as the

practical approach to investing.

Although we know of no academic study comparingehwirical validity of the top-down
and bottom-up approach to fundamental analysiseé@ms that the bottom-up approach
produced the most profit for its followers (Buffé984). Forecasting the economy has been
proven to be a very difficult task that rarely puods satisfactory investment returns. The
most common mistake in the top-down approach isewew that investors focus on
companies rather than on stocks. Investors mustgreze that a good company is not
necessarily a good investment. The stock selegironess should always be based on a
comparison between the intrinsic value of a stao#t #&s current market price. Investors
must thus determine whether a stock is under- ervaued based on the fundamentals of
the business. Only when value exceeds price bygla émough margin of safety should a

stock be bought.

Modern Portfolio Theory

Modern portfolio theory (MPT) is based on the iddaefficient markets. The underlying

philosophy of this investment theory is that alléstors in the marketplace are intelligent,
profit-oriented and are trying to find mispriceddts. The large number of informed
participants will ultimately drive a stock price its intrinsic value and hence create an
efficient market. In such an environment mispristacks would be detected immediately,
the under- or overvaluation would disappear angnudit could be gained from using any

form of investment analysis.

In other words, the MPT states that all stockspaireed fairly and nobody can persistently
outperform the market. Consequently, followers ik tmethod of investing will try to

reduce risk by diversification and costs by miniimig transaction fees and taxes. The



optimal investment strategy is the creation of fiicient portfolio based on covariances of
all the stocks in the global marketplace. In praxmvever, this strategy usually means

investing in index funds.

Conclusion: It's about value and price

A postulate of sound investing is that an investoyuld not pay more for an asset than it is
worth. The two different approaches to investmédP{ and fundamental analysis) are
based on two fundamentally different understandihghe relationship between intrinsic

value and price.

Price balances supply and demand for stocks on the srchkange and therefore can be
exactly determinedntrinsic valueis more difficult to establish and measure. Valuestbe

determined in a valuation process. This processlines) forecasting the future and is
therefore unavoidably subjective and various apgrea are generally used. The
differences in methods and views about future prosp of a company make value

individualistic and unobservable.

In efficient markets price should equal intrinsiglue, but fundamental analysis assumes
that value and price can deviate. In our opinibms too simplistic to assume that markets
are always efficient so that prices adjust to msii¢c value instantly. According to Lee
(2001) price convergence towards intrinsic valukeetier characterized by a process, which
is accomplished through the interplay between ntisgers and information arbitrageurs.
Prices move as investors’ trade on the basis oéifapt informational signals. Eventually,
through trial and error, the information processmmompleted and prices fully reflect the
impact of a particular signal. However by that imeny new informational signals have
arrived, starting a new adjustment process. Coresglyy the market is in a continuous state

of adjusting prices to intrinsic values.

Based on this view is price discovery an on-goiragkat process and the current price of a
stock should be regarded as a noisy proxy for shatk’s intrinsic value. In that context,
market-based research should focus on understatftgndynamics of price discovery and,
based on the findings, on deriving an independesasure of intrinsic value through a

systematic valuation process.



2.2 Valuation — more Art than Science?

Valuation is the process of determining the intdnslue of common stocks. In order to
understand valuation, two main concepts of valustrba understood. First, the commonly
accepted theoretical principle to value any finah@sset is the discounted cash flow
methodology (Reilly and Brown, 2003). An asset isrtlv the amount of all future cash

flows to the owner of this asset discounted at@podunity rate that reflects the risk of the
investment (Pratt, 1998). This fundamental prireigbes not change and is valid through
time and geography. A valuation model that bestveds this theoretical principle into

practice should be the most useful.

Based on the first concept, the second concepgsstaat valuation is inherently forward
looking. Valuation requires an estimate of the pn¢svalue of all expected future cash
flows to shareholders. In other words, it involMesking into an uncertain future and
making an educated guess about the many factoesngieting future cash flows. Since the
future is uncertain, intrinsic value estimates \&livays be subjective and imprecise. Better
models and superior estimation techniques may eedoe degree of inaccuracy, but no

valuation technique can be expected to delivenglsicorrect intrinsic value measure.

These main concepts illustrate that there are fewgs more complex than the valuation of
common stocks. Thousands of variables affect theducash flows of a company and thus
the value of a stock. Most variables are known, \mry few are understood; they are
independent and related, they are measurable, diuhetessarily quantitative, and they
affect stock values alone and in combination. Témalmination of thousands of factors with
each other leads to such high numbers of possilifsomes that in the stock market every
moment must be viewed as unique. This view is ekpliconsidered in newer theories like
the chaos theory. According to this theory evemallschange in an insignificant variable
may lead to a complete different final outcomas Ihot that the changing variable is of that
great importance, but that the small change results different combination with other

variables and thus leads to a multiplication of des until the outcome is completely
unpredictable (Mouck, 1998).

This makes every day in the stock market uniqusetdical data is everything available to
forecast the future, but investors should adequatehsider the uniqueness of the current
situation. The fact that each economic and so@tlo$ facts is unique implies that strict

scientific models should not work satisfactory. d&tlon is therefore not a science.



In our opinion is valuation much more of an artrthiais science; at best it can be viewed as
a scientific attitude towards art. Given the comjties of analyzing all factors influencing
a company’s value directly, and indirectly in comdtion with other factors, it is impossible
to scientifically determine what a stock is worthaacertain point in time. The best we can
do to deal with this immense complexity is to buddcomprehensive and systematic
valuation model based on an accepted valuatiorryhéo this dissertation, we try to build

such a valuation model.

3. Equity Valuation Models

As discussed above is equity valuation a complexk therefore diverse process. In this
process, equity valuation models help specifyingawib to be forecasted, directs to the
information needed to make the forecast, and shewsto relate the forecasted data into

an intrinsic value estimate. Three major valuatimydel categories can be distinguished:

1. Asset based Valuation
2. Absolute Valuation or Discounted Cash Flow models

3. Relative Valuation or Price Multiple models.

Other methods exist like the yield-based valuatieihod, which focuses on dividend yield
when the investment priority is income, or optiauation models that explicitly consider
management flexibility in the value creation pracéd/e focus on the three main valuation
techniques above as they are conceptually the apmstaling, generally applicable and

widely used.

3.1 Asset based Valuation

Asset based valuation is closely associated witlud/avesting dating back to Benjamin
Graham’s book ‘Security Analysis’ (Graham and Dod®34). After several years of
confusion about the value of equity prices in tagést bear market in history, Graham
researched stock prices and outlined for the tiilmg something like a scientific approach to

common stock valuation. He finds that the law ahidishing returns in a competitive



economy implies that growth does not always createe and furthermore is usually not

persistent.

Graham suggested therefore to value stocks basstdofiall on the market value of the
existing tangible assets of a company. He notibatidince the book value of an asset in the
balance sheet reflects its historical cost, it midgviate significantly from market value if
the earning power of the asset has increased oeatssd significantly since its acquisition
and needs therefore to be adjusted. He proposedjust book value to reflect reproduction
costs of the asset because these are the costspetitor would have to incur to enter the
business and consequently represent the econoyntmedk estimate of the current market
value of the assets. When a company is earningsexeturns in a competitive economy,
new firms will enter the business driving down thexcess returns. This process will go on
until it costs more for a new company to reprodineenecessary assets to enter the business
than the excess returns justify in terms of ecowob@nefit. Consequently, reproduction

costs reflect the fair value of a company’s assets.

Increasingly, it is however not sufficient to carrereported book values to reflect
reproduction costs as certain valuable assetsaineflected in the balance sheet. The asset
based valuation process requires also the reqicanitsh of non-monetary real assets. R&D
or advertisement expenses, for example, represamisafor new entrants that are not
reflected in the balance sheet. To adjust, esterstieuld be made to reflect the number of
years of expenses the competitor would need tcstnmeorder to enter the business. These
expenses then would be capitalized and included tiné asset value. The sum of the

adjusted book values of all assets would then etyearalue of the company.

As these adjustments require some difficult andjesive assumptions about values,
Graham favored stocks that were selling below épeaduction costs of their current assets
after all liabilities have been paid. These asskisnot require any adjustment. It was
however easier to find such stocks during the Giegiression than it is today and since
then Value investors adjusted their approach byinglthe reproduction cost of all assets as

described above.

In asset based valuation, the second most relrabksure of a firm’s intrinsic value is the

value of the current earnings the company is ablgenerate with its assets. Graham calls
this ‘past performance value’ (Graham, 1973). Heuaws that the current earnings
correspond to the sustainable level of distribiaddsh flow and that this level remains

constant over the infinite future. Graham assurheagh no growth in discounted earnings
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based on the same belief that in a competitive @ogngrowth usually does not create

value and therefore has no value.

Consequently, the third and least likely sourcdimh value according to Graham is the
value of growth. This element is the most diffictdt estimate and is accordingly highly
uncertain. In a competitive environment growth tgeavalue only when the firm is

operating at a sustainable competitive advantage ‘past-performance value’ should
therefore only be adjusted for growth if “the fiduappears reasonably predictable”
(Graham, 1973).

3.2 Absolute Valuation or Discounted Cash Flow Models

Discounted cash flow (DCF) valuation models recegrthat common stock represents an
ownership interest in a business and that its vaiust be related to the returns investors
expect to receive from holding it. A business gates a stream of cash flow in its
operations and as owners of the business, shambadidve a legal claim on these cash
flows. The value of a stock is therefore the stwreash flow the business generates for its
owners discounted at their required rate of retditms is the fundamental principle of
valuation as developed in the ‘Theory of Investméalue’ by John Burr Williams in 1938
(Williams, 1938). Mathematically, the principleegpressed as follows:
5 CF
Vo= Value of the stock in period t=0
CF, = Cash flow generated by the asset for the ownénehsset in period t

k = Discount rate
n =Number of years over which the asset will geteecash flows to investors.

The value of common stocks in DCF models is deteeohiby the stream of expected future
cash flows to investors in the nominator and theguired rate of return in the denominator.
In the following, we take a closer look at the #hm@most widely used versions of DCF
models:

1. Dividend discount models,

2. Free cash flow discount models, and

3. Residual income models.
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The models differ only in their definition of exged cash flow to investors. As we are
valuing one specific company, we theoretically dtoobtain the same value no matter
which expected cash flows are discounted, as lamgha assumptions are coherent
(Lundholm and O'Keefe, 2001a,b).

3.2.1 Dividend Discount Models

The dividend discount model (DDM) is the theordticanost correct model for firm
valuation (Miller and Modigliani, 1961). It's a werintuitive approach as well. When
investors buy a stock, they expect to receive typeds of cash flows: the dividends in the
period over which the stock is owned and the magpkiee at the end of the holding period.
The market price however is again determined bydivelends the new owner of the
security expects to receive over his holding perfe@m this follows that the market price
can be replaced again by a stream of dividends| tng entire value of the stock is
expressed in terms of dividends. Consequently, ér@n the perspective of an investor
with a finite investment horizon, the value of ackt always depends on all future
dividends:

0= D, Do, . D, R R= By 4 Du ., , D
@+k) @+k)? @a+k) @+k)' @+Kk)"™  @+k)? @+k)"

becomesV, Z

ey (1+ k) (1)

Vo= Value of the stock in t=0

D = Dividend received in period t

P, = Market price in period t

k = Discount rate

n = Number of years over which the asset will geteedavidends for investors.

The most widely known DDM model is the Gordon growhodel (Gordon, 1962). It
expresses the value of a stock based on a congtamth rate of dividends so that

D, =D, (1+9) where g is the expected constant growth ratevideinds. For any time t,

D: equals the t=0 dividend, compounded at g for fopger D, =D,(1+g)'. If D is

nDlt
z(g)

substituted into equation 1-1 we obtaip ( ) As this represents a geometric
t=1
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D,(1+9) or

series,the equation can be simplified into the Gordon glowodel:V, = c
-9

even simpler V, = leg 2 These equations show that the value of a stodktirmined by

the current dividend, its growth rate and the distoate.

Even though the DDM is the theoretical correct aitn model for common stocks, it has
some major weaknesses related to its practicalicgbioin. The main problem is that
observed dividends are not directly related to eatweation within the company and
therefore to future dividends. According to Mileend Modigliani (1961) currently observed
dividends are not informative unless the pay-olicpas tied to the value generation within
the company. Penman (1992) describes this as viedd conundrum: “price is based on
future dividends but observed dividends do notusllanything about price”. The missing
link between value creation and value distributieads to a problem in forecasting

dividends as it is difficult to forecast pay-outios.

Today, share repurchases are further complicatiegptactical application of the DDM.
Grullon and Michaley (2002) document that sincerttid 1980’s, many corporations have
been repurchasing large amounts of shares. Rem@gi@nsmit cash from the corporation

to investors and are, in that sense, not diffefirem dividends.

For these reasons, dividends as the relevant tashd investors have been more and more

replaced since the 1980’s with free cash flows.

3.2.2 Free Cash Flow Discount Models

Although dividends are the actual cash flows paitlto stockholders, the discounted free
cash flow (DFCF) models are based on the cash adblailfor distribution but not
necessarily distributed to shareholders. Commontyeqan be valued either directly
discounting free cash flow to equity (FCFE) or nedtly by calculating the value of the
firm using free cash flow to the firm (FCFF) anénhsubtracting the value of non-common

stock capital (usually debt and preferred stoadinfthis value.

FCFE is the cash flow available to the company’s swgpliof equity capital after all

operating expenses (including interest and taxed)pgincipal repayments have been paid,

% For a detailed deviation of the Gordon growth nicge Reilly and Brown (2003), p. 406.
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and necessary investments into short-term assetkifw capital) and long-term assets (net
capital expenditures) have been made (Damodard%)2G is called ‘free’ cash flow to
equity to indicate that it is the amount of moneefto distribute to equity investors without

negatively affecting the continuation of the busme

A related approach to discounted free cash flowat#n is the use of FCFF instead of
FCFE. Using this method, the value of the firm idained by discounting expected cash
flows to the firm, i.e. the cash flows after coveyiall operating expenses and taxes, but
prior to debt payments, at the weighted averagé absapital (WACC). Problematic in
discounting FCFF is that it introduces circulaiityo the valuation model. The FCFF must
be discounted at the WACC to calculate firm valug,in order to calculate the WACC the
value of the firm is needed in the first place. Ssguently, valuation becomes an iterative

process.

The discounted free cash flow models were most lpomfter the 1980’s until recently
when Ohlson (Ohlson, 1995) proposed a new DCF agprthat had a considerable impact

on the academic valuation literature. This appraactiscussed next.

3.2.3 Residual Income Models

Residual income (RI) is net income less a charge ifiwestors opportunity cost in
generating this net income (the cost of capitatemquired rate of return). Recognized by
economists since the 1770’s, residual income isdas the premise that in order for a firm
to add wealth to its owners, it must earn moretsnnvested capital than the total cost of
that capitalt A company can have positive net income but may il be adding value in

dollar terms for shareholders if it does not eaorerthan the dollar cost of equity capital.

Residual income models (RIM) have been referredytoa variety of names (residual
income, economic profit, discounted abnormal egwminexcess profit) and variations
(Edwards-Bell-Ohlson, Ohlson, Ohlson-Juettner eBgmmercial variations of the model
have resulted in ‘brand name’ products such asnSkewart's EVAY, or McKinsey's
Economic Profit Model. All these models are basedtlwe concept of residual income
developed by Edwards and Bell (1961) and OhlsoAQ1192995).

* See e.g. Hamilton (1777) or Marshall (1890)
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In the following, the concept of the residual in@model is explained shortly. All model
variations mentioned above are based on the sameigte but make slightly different

assumptions in their implementation.

The residual income model starts with the samenaggans about the value of a stock as
n Dt
= (L+Kk)

the DDM: V, = (1-2). Rearranging the clean surplus relat®re B_, +E, - D, ,°

where B is book value and E earnings,Dp=E, - (B, —B,;) and substituting it into the

first equation yieldsV, :ZM

(L+K) . After some algebraic rearrangemérthis
t=1

formula can be expressed ¥s =B, +ZEE]_:_—T(?1_1 As E, =ROE*B_,, the formula is
t=1

often expressed ag = B, +ZM (1-3).

= (1K)

Thus, the value of the firm is defined in termscofrent book value ( and abnormal

earnings (ROE —-k)B,_,). From formula 1-3 can be seen that investorsoahe willing to

pay a premium over book value of equity if the campis able to earn a rate of return on

equity above the equity cost of capital (i.e. tinenfproduces positive residual income).

The advantage of the RIM valuation approach is th& expressed entirely in terms of
accounting numbers and therefore should reduceattin error in the application of the
model. Furthermore, the assumptions made to e&ithatterminal value in DFCF models
are crucial. In the RI model book value, which oftepresents a sizable portion of firm
value, is given and does not have to be estimaieitiat the portion of terminal value to
total value is smaller. The main advantage of thenBdel is thus that investors only need
to estimate the difference between firm value aodkbvalue while in DFCF models firm

value itself has to be estimated.

Despite its merits and the academic effort, redicic@me models were not widely used in

valuation practices until recently (Demirakos, 8gpand Walker, 2002).

® For a survey of the literature see Lee (1999).

® The clean surplus relation states that all changesak Balue (other than transactions with stockholders)
must flow through the income statement without angdicharges to stockholders equity. US GAAP is
generally consistent with clean surplus accountingi(®y/h998).

" For a more detailed deviation of the model see Whi#88), p. 1063.
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3.3 Relative Valuation or Price Multiple Models

In absolute valuation the objective is to find th&insic value of an asset given its cash
flow, growth and risk characteristics. In relativaluation the objective is to value assets
based on how similar assets are priced in the rhaflktee principle underlying relative

valuation models is the law of one price - the eroit theory that two similar assets should

sell for similar prices.

There are two steps in correctly applying relatraduation techniques. First, stock prices
have to be standardized and made comparable, yfiyationverting them into multiples of
earnings, book values or sales. In a second stapassfirms have to be found to compare

the standardized multiples to in order to deterntinedr relative adequacy.

Four main methods using different multiples are camnly used in the relative approach to
valuation of common stocks (Stowe et al., 2002):
1. Relative earnings valuation method: P/E ratio oniegs multiple, PEG ratifs
2. Relative revenue valuation method: P/S ratio
3. Relative cash-flow valuation method: P/EBIT, P/EBHA, P/CFO, EV/EBITDA
ratios®

4. Relative asset valuation method: P/B or B/M ratfos.

Earnings multiples are commonly used when anahte high confidence in the quality of
historical and projected earnings per share (ER8wahen EPS are expected to grow. The
revenue based valuation method is used when earaigynegative or declining, or when
earning figures are not comparable or not reprasigatfor the future. Cash flow ratios are
used in industries characterized by low or negdfi?& due to large non-operating expenses

or for cyclical companies with high earnings vditi
In general, the use of earnings multiples is béwtwearnings are reliable. In case of a non-

reliable bottom line, investors should move theome statement up to EBIT, then EBITDA

and if nothing else is reliable, sales. The retatasset valuation approach gained on

8 P/E ratio = Price / Earnings per share; PEG = Ryltere g is the expected growth rate of earnings

° P/S ratio = Price / Sales per share

WEBIT = Earnings Before Interest and Taxes, EBITDA=xnifegs Before Interest, Taxes, Depreciation and
Amortization, CFO = Cash Flow from Operation, EV =téfprise Value = market value of equity + market
value of debt - cash and investments

' p/ B = Price / Book value of equity per share; B/Mook value of equity / Market value of equity
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popularity after a study by Fama and French (1882wing that the B/M ratio is one of the

best explanatory variables of historical stock mesu

Most commonly used is however the earnings multggproach (Demirakos, Strong and
Walker, 2002). In this method, analysts need tedast EPS for the year ahead and
determine an appropriate price-to-earnings mulipl& ratio). The P/E ratio expresses how
many dollars the investor is willing to pay for alldr of expected future earnings per share.
By multiplying the earnings multiple with the estited earnings, analysts find the target
price for the stock (P/E*E = P).

Key and at the same time major weakness in thifiadedf common stock valuation is the
earnings multiple. It is determined usually in thest subjective way relative to multiples of
other ‘comparable’ companies and is therefore sulje biases and even manipulation.
Bhojraj and Lee (2001) write that “the aura of nysé that surrounds this technique is
discomforting from a scientific perspective, limits coverage in financial analysis courses,

and ultimately threatens its credibility as a sesialternative in equity valuation.”

Another problem associated with the widespreadadiselative valuation techniques is an
obsessive focus on short-term earnings numbersleWsearch shows that reported
earnings are decreasingly important in explainitacks prices (e.g. Lev and Zarowin,
1999), the market’s focus on earnings has steadliigeased? Related to this problem of
relying too heavily on next year’s earnings is gieblem of accurately forecasting them.
Several studies have shown that analysts make faigfakes in forecasting earnings (e.g.
Dreman, 1998, Karceski and Lakonishok, 2001). Sautkors even argue that the mistakes
are too large to derive any kind of meaningful mifation from these forecasts (Dreman,
1998).

Another often ignored fact in using relative valoatapproaches is that relative valuation
models only give relative investment recommendatiénstock selling at a P/E that is low
relative to the P/E of another comparable stodklstively undervalued. If the comparison

stock is overvalued (in an absolute sense) so nhiglihe stock the relative valuation model

identified as undervalued.

In summary, the relative valuation techniques andy auseful when a good set of

comparable companies exists, when the market isnatvaluation extreme and when the

12 Rappaport, Alfred; WSJ, March 10 2003, page R2.
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company’s fundamentals are difficult to forecasthi/ the multiple approach bypasses
explicit projections and present value calculatjortsrelies on the same principles
underlying the more comprehensive absolute valoasipproach: value is an increasing
function of future cash flows and a decreasing fioncof risk. Multiples are therefore only

a poor substitute for comprehensive valuations.

3.4 What is Used and what Works in Practice

Barker (1999) reviews the actual use of valuatioodets by professional investors and
financial analysts. He finds that both groups rah& simple P/E model as the most
important valuation model. His results confirm earktudies of Moizer and Arnold (1984),
and Pike, Meerjanssen and Chadwick (1993). In entesurvey Demirakos, Strong, and
Walker (2002) analyze analyst valuation method@sdgn the research reports they provide.
They find that relative valuation is the dominargtluation approach and that 89% of
valuation reports contain some form of earningstiplel Surprisingly, considering the
large number of published papers about the RIM miodéhe academic literature, they find
no case in which this model is the dominant vaturatnodel and only 2% of the reports use
RIM. However, they do find several instances (210%4lbresearch reports) where a multi-
stage DFCF model is the dominant valuation modeIRRCF is used in 36% of the analyst
reports.

These results suggest that the use of valuatiorelwas divers but relatively stable over
time. The actual use tells a lot about what thestwment professionals think which models
work best in valuation. In the following, we proeién overview of academic studies that

illustrate the ability of different valuation modeb explain or predict stock prices.

Asset based Valuation studies

Asset based valuation studies are almost non-existethe academic literature as they
require subjective adjustments to accounting numbEne soundness of the approach is
however confirmed by the many practitioners of \éallvesting who produce extraordinary
returns using this approach. Greenwald et al. (R@@ines some money managers of the
Graham school that have consistently beaten st@kehaverages over extended periods
of time. Walter Schloss, for example, has with 4arg (1956-2000) one of the longest
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uninterrupted records as a money manager. Hisrretwer the period averaged 15.3% per
year, compared to 11.5% for the S&P 500. The rigk l@w too, Schloss lost money in only
seven out of the 45 years. Nothing however compar®garren Buffets realized returns: a
$10,000 investment in Berkshire Hathaway when Buéfek over in 1965 grew to be worth
over $50 million by 2003 compared to only $500,8®0the S&P 5003

Absolute Valuation studies

Most tests of DCF models have been done in the’$980ing dividend discount models.
Sorensen and Williamson (1985) for example, teat oDM models that differ in their
complexity. They find that the top-ranked (bottoamked) portfolios of all four models
outperformed (underperformed) the market average that portfolio returns improve

considerably as the complexity of the model useddseased.

More academic research compares the DCF and vaRbo®dels. The evidence regarding
the relative superiority of these models is mixBdrnard (1995), Penman and Sougiannis
(1998), Frankel and Lee (1998) and Francis e28l0Qb) find that the RI valuation models
predict or explain stock prices better than the et®dased on discounting short-term
forecasts of dividends or cash flows. On the ottard, provide studies by Stober (1996),
Dechow, Hutton and Sloan (1999), Myers (1999) amafle@ and Morel (2000) evidence

that the RI model is of limited empirical validity.

Relative Valuation studies

While multiples are used extensively in practidegré exists little published academic
research documenting the relative superiority ffedent multiples. Empirical evidence in
Kim and Ritter (1999) and Liu, Nissim, and Thoma6Q2) suggest that in the earnings
multiple approach forward earnings perform bett@nthistorical earnings. Liu et al. (2002)
show that in terms of accuracy relative to currprites, the performance of forward
earnings is followed by that of historical earningash flow, book value, and finally sales.
Furthermore find Liu et al. (2002) that contrarythe popular view that different industries
have different ‘best’ multiples, the previous rargs are observed consistently for almost

all industries examined.

13 www.investopia.com
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More empirical tests have been done on the absoluestment performance of different
multiples. Studies over many decades and in diffteeuntries have shown that low
multiple stocks (value stocks) perform better thagh multiple stocks (growth stocks).
Among many others show Basu (1977), Lakonishokgei&hl and Vishny (1994), and
Dreman (1998) that low P/E stocks earn positiveoaimal returns relative to the market and
high P/E stocks negative abnormal returns. GoodamanPeavy (1983) find the same using
industry relative P/E ratios. Peters (1991) tes#sREG ratio approach and finds significant
higher returns for low PEG stocks than for high P&EGcks. Fama and French (1992) and
Dreman (1998), again among many others, find that®/B (or low B/M) stocks perform
better than stocks with high such ratios. Capawlwley and Sharpe (1993) extend the
analysis of P/B ratios across international markatsl conclude that low multiple stocks
earn abnormal returns in every market they analyZbd results of studies on the P/S and
P/CF and even P/DY are no different (Dreman, 1998).

These results arise the question of whether theratal returns associated with a low
multiple investment strategy represent a marketrehyp in relation to relative valuation
(Lakonishok, Shleifer and Vishny, 1994) or whetltieey simply represent a premium for
taking on extra risk (Fama and French, 1992). Eegliand behavioral evidence points
more to the mispricing hypothesis than to the msiplanation (Daniel, Hirshleifer and
Subrahmanyam, 1998; Froidevaux, 2001).

Conclusion

In summary, the practical implementation of theeéhmain approaches to valuation — asset
based, absolute and relative valuation — will galheryield different estimates of intrinsic
values for the same firm and the results are inoshe on which model works best in

praxis.

We believe that behind the inconclusive resultghef practical validity of the different
valuation models lies a conceptual problem. In @pinion, we need to differentiate two
different types of valuation models: conceptual gisc&nd application model€onceptual
modelsare related to the explanation of an idea or goindgy doing so, the model can be
simple and schematic. Assumptions and restrictamastolerated in order to facilitate the
explanation.Application modelson the other hand are related to the applicatibra o
conceptual model to economic reality. This typenoidel must be comprehensive and must

include all the variables that were omitted in aaaptual model.
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The results about the relative superiority of défg valuation models are inconclusive

because most previous research tested conceptulgisniastead of application models. A

realistic test of the different valuation approahequires the test of more complex models.
In the following parts of this dissertation, we develop and test such a comprehensive
application oriented valuation model to examine thbe it can be used to generate

abnormal returns in the US stock market.
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“The greatest gift is the power to estimate corlethe value of things.”
Francois, Duc de la Rochefoucauld
Maximes, 1664

4. The Fundamental Equity Valuation Model

From the previous discussion of valuation modelsobees evident that even though the
monetary reward couldn’t be higher in any econaosuicject, there is still great diffusion of
what valuation model captures best the intrinsice@f common stocks. In the following,
we present and later test a sophisticated discdw#sh flow valuation model based on a
behaviorally inspired approach of replicating inees’ value finding process in financial

markets.

4.1 Overview of the Fundamental Equity Valuation Model

Before presenting a short overview of the moded,ittea, goal and underlying logic of the

model are discussed.

Idea, Goal and Logic behind the Fundamental Equityvaluation Model

The idea of model development is to derive a st@tkation model that explicitly relates a
stock’s intrinsic value to currently observable damental variables. We recognize that
stock prices in the market are generated by expecsaof investors about the intrinsic

value of the stock. A valuation model to be pradtcuseful must therefore as closely as
possible replicate investors’ expectations and timesprice finding process in the stock
market. In the fundamental approach to valuatias@nted in this dissertation, we try to
replicate the processes behind investors’ stockingridecisions in form of a complex

application oriented valuation model.

In order to determine the conception of the modeligs inputs, we have to understand how
and which information market participants transfeo stock prices. Capital market theory

should explain how capital markets work. Unfortematthe modern capital market theory
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based on Markowitz (1959) is too simplistic andditp capture the complex process of
human beings transferring information into stockcgs. In our opinion, ironically, the best
work on capital market theory is done by practiéieand not by academics. Books by De
La Vega (1688), Mackay (1852), Levevre (1923), Grah(1949), Fisher (1958), Malkiel
(1973), Hunt (1987), Soros (1987), Lynch (1990)teP2(1991), Vaga (1994), Hagstrom
(1994) or Shefrin (2000) provide valuable insigint® the mind of the stock market and its

participants.

Peters (1991), for example, shows that stabilityhi@ market exists because of different
expectations of investors. One investor sells akstmsed on his expectations of value to
another investor who buys the stock based on difteexpectations. It is therefore likely
that investors in the market have different assesssnof the relevant input factors to a
valuation model. Consequently, the input factoflecged in the stock prices are a weighted
average of these different individual assessmaurttsre the weights are based on the wealth

the investor invests in the stock market.

Shefrin’s (2000) review of behavioral finance pa®s some additional insights into the
way people form expectations and price stocks imarfcial markets. When the many
behavioral factors (such as fear, greed, loss mversnental accounting, overconfidence
etc.) are considered together, must the resulteftgplor of investors be viewed as more
complex than the purely rational behavior assumethb ‘modern’ capital market theory.

Kent et al. (2001) show that behavioral factorsegwl do affect stock prices in many

different ways.

In building a valuation model, we must recognizat tfinancial markets are characterized
by complex and dynamic price finding processes.|iB&ng these processes requires
equally complex valuation models. Based on thelt®saf the empirical and theoretical
discussion of valuation approaches in chapter 3b&eve that a DCF model using FCFE
as the relevant cash flow is best suited to fulfiiis difficult task. The fundamental
valuation principle is clear enough: the value Ibfiaancial assets is the cash flow the asset
generates for its owners discounted at their reduiate of return. The discounted free cash
flow model is therefore the only theoretical cotrealuation method reflecting directly the
cash flow available for distribution and hence dtd@apture best the pricing mechanism of
the stock market (Rappaport and Mauboussin, 201nodels rely on transformations of
the original principle of discounted cash flow. Bvéhough equivalent on a conceptual

basis, their implementation requires moving awayrfrthe distribution focus of financial
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markets. Compared to relative valuation models,C&E model is more objective as it
states explicitly the assumptions that go into vh&iation process. It is also superior to
asset based valuation models that require subgeeijustments to already questionable

accounting numbers.

The purpose of this part of the dissertation isreftge to develop the so called
‘Fundamental Equity Valuation Mode(FEVM or FEV model) based on the discounted
cash flow valuation theory. The model is ‘fundanadnin such a way that it attempts to
convert all relevant available information abou¢ filundamentals of a company into one
estimate of value for the stock - just like thec&tanarket is doing. Although the actual
valuation process of investors is unobservablebaleve that a comprehensive application

oriented DCF valuation model is the most usefukpror that process.

Overview of the Fundamental Equity Valuation Model(FEVM)

Our fundamental equity valuation model is basedhendiscounted cash flow methodology
originally developed in Williams (1938). As our gda to find mispricing in the stock
market, it must be application oriented and comm@egugh to capture the way perceived
economic reality finds its way into stock priceseVous valuation research (e.g. Sorensen
and Williamson, 1985) shows clearly that investmettirns improve considerably as the

complexity of the valuation model used is increased

Like for every discounted cash flow model, we hawestimate two main input factors: the
cash flows in the nominator and the discount ratehe denominator. We know of no
economically and behaviorally sound approach tonedée the discount rate and develop
therefore in the following our own approach. It smts of a mix of different methods
suggested in the literature and of a new methddnighfundamental risk factors to a market
implied risk premium.

In the nominator, we use free cash flow to eqURZKE) as the relevant measure of cash
flow. FCFE is the amount of cash that can be tisted to investors in any given year
without negatively affecting the future of the caang. The most difficult variable to
forecast in the nominator is the growth rate okéheash flows. According to Sharpe et al.
(1999) investors assume that economic growth obraaration falls into three phases: a

high growth phase, a transition phase and a matuase. A company in its high growth
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phase typically enjoys rapidly expanding marketghprofit margins and an abnormally
high growth rate of sales and earnings. In thesitiam phase to maturity, earnings growth
slows as competitors put pressure on prices anfit pnargins or as sales growth slows
because of increased market saturation. In the rengihase, the company reaches an

equilibrium in which sales and earnings grow irelimith long-term economic growth.

As we attempt to replicate the actual valuatiorcpss of investors’ in the stock market, we
replicate in our model these three different grosttiges. The initial growth period ranges
from five to 15 years and requires a forecast floinput variables in the first two years and

a growth rate for the remainder of the periods Ibwild upon the best practice of analysts to
forecast complete financial statements two yearstime future and thereafter to provide a

long-term growth forecast for the most importaniafales like earnings (Cornell, 2000).

After this initial period, the company’s growth eats expected to revert to the average
growth rate of the economy. The economic law ofidishing returns indicates, and many
empirical studies have shown (e.g. Little, 1962;,LE983), that a company cannot grow for
an extended period of time faster than the industrywhich it operates. For most

companies, sales growth will eventually slow dowrtfe level of nominal GDP growth.

This fact is captured in the intermediate fadingiquein the second stage of the model.
Growth rates, profit margins and all other inputtéeis are faded from the forecasted first

stage level to the steady state long-term grovafestevel.

The third and final stage assumes that the compasyeached its maturity stage in the life
cycle and will grow only as fast as the generalnecay from there on. Depending on the
business of the company, profit margins in thisiquercan be faded to reflect the
deterioration of competitive advantage over timée Tmodel is also flexible enough to
allow for time-varying discount rates, where thmdi variation is caused by expected

changes in interest rates and risk over time.

The sum of the discounted free cash flows to equitgll three stages equals the intrinsic

value of the stock. Mathematically the model loaksollows**

v, =FCFE, | FCFE, +Z”: FCFE _ & FCFE , i FCFE,
L+k) @Q+k)* S A+k)' Fhl+k) Sk’

Vo= Value of the stock in t=0

*In our model, we implicitly assume that cash flows @ceived at the end of each year. It might beemor
reasonable to assume that the cash flows are disttibutnly throughout the year (Pratt, 1998). We have
do not adjust the model for the mid-year conventamthe difference would be small and the potentialrerr
appears on the conservative side.
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FCFE; = Free cash flow to equity in year 1

FCFE; = Free cash flow to equity in year 2

FCFE = Free cash flow to equity in year t

k, = Discount rate in stage 1

k; = Discount rates in stage 2

kr = Discount rate in stage 3

n = Year ending stage 1

N= Year ending stage 2; (N-n) is the length of stdg
M = Year ending stage 3; (M-N) is the length of st8g

A short but comprehensive overview of the mod@lresented in figure 2 in the appendix.

4.2 Determining the Nominator: Cash Flow, Cash Flow

Growth and the Growth Duration

In this chapter, we determine the nominator of fomdamental equity valuation model: the
cash flows. According to the theoretical DCF modiliee main variables must be
determined in the nominator:
1. what are the relevant cash flows and how to meatheen (cash flow to
discount),
2. how much the asset generates in cash flows totorge&ash flow growth rate),

3. when these cash flows are expected to occur (¢astgfowth duration).

In the following pages, we will examine these intpat input variables to our FEV model.

421 The Cash Flow to Discount

In the chapter about valuation models, we idemtitiree main candidates for the relevant
cash flows to discount in a discounted cash flohuatton model: dividends, residual

earnings, or free cash flow.

While dividends are the right measure in explanatoodels, in an application model they
are inappropriate. It is not the actual dividendt thetermines stock prices but the potential
dividend in each year because, as discussed iprévious chapter, observed dividends are

not directly related to the actual cash flow geteztdy the company in each year.
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In recognition of this fact, two alternative castmf definitions have been proposed in the
literature (e.g. Gentry et al., 2002). The accoyghaapproach assumes the relevant cash flow
to investors to be earnings, while the finance apagin assumes that the value of a stock is

more related to the actual amount of cash genefatadvestors.

In recent years, academic research has attemptgdotade empirical evidence on the
relative superiority of cash flow versus earningsda valuation techniques. Dechow (1994)
finds that stock returns are more highly associatéti earnings than with cash flow.
Similarly document Penman and Sougiannis (1998) #aanings valuation techniques
consistently outperform cash flow valuation tecluais) over alternative forecasting

horizons. In another study, however, Black (1998§l that the relative superiority of

earnings versus cash flow exists only for compaimasature life cycle stages. In the start
up stage, growth stage and the declining stageatipgrcash flow is more value relevant.
Furthermore Biddle, Seow and Siegel (1995) showttierelative superiority differs from

industry to industry, without however differentragithe life cycle of the industries.

A study by Sloan (1996) brought another interestimgight into the discussion. He finds
that when the market considers earnings, it makesgaitive error in relation to the two
types of information contained in earnings — accaaning$® and cash flows. He shows
that investors systematically overreact to accaahings, despite their lower persistence
than cash earnings. Sloan captures the mispricittgavrading strategy that holds a long
position in low accrual firms and a short positiorhigh accrual firms. This simple strategy
yields an average annual excess return of more 188 and generates positive returns in
28 of the 30 years in the sample. His results Water confirmed by Houge and Loughran
(2000) and Xie (2001).

These studies show that firms with large accrualiegs have lower subsequent returns. It
seems therefore that investors focus too much amregs and do not consider adequately
the temporary accrual components of those earnBigek (1999) provides evidence that
earnings fixation is persistent throughout the rfizial community. His survey reveals that
financial analysts rank earnings as a more impoxtaluation tool than cash flows. Because
the market anchors on earnings, investors consligt@nderestimate the transitory nature of
accruals and the long-term persistence of cashsflovhis mistake can be avoided by

focusing on cash flow rather than earnings. Funtioee, Gentry et al. (2002) show that all

5 Accrual earnings are the difference between thenecrecognized and actual cash flows for the period
(White, 1998)



27

individual components of free cash flow are sigifitly related to capital gains and hence

are value relevant.

Empirical evidence therefore favors, although ir@dosively, free cash flow over earnings
as the relevant cash flow to discount. Theoreficditte cash flow is superior as well. One
conceptual difference between earnings and freb flaw is that earnings measure the
accounting based value creation and free cash thewpotential value distribution. So the
guestion is mainly whether the stock market dist®uhe value created or the value
distributable. In this respect, the economic cohdeghind the DCF model favors clearly
value distribution and thus free cash flow. Ecoraatty, the relevant cash flow to investors
is the amount of money available for distributionshareholders because the shareholders
as legal owners of the firm have the right to detnahatever amount they want distributed
up to the rational maximum amount where the futofethe company would be

‘cannibalized’. This amount is free cash flow taitg (FCFE).

FCFE adds back all non-cash charges to net incardeaecounts for future reinvestment
needs such as capital expenditures and necessastnments in working capital. It can be
therefore distributed without compromising the emit survival or future growth of the

firm.

For these reasons, FCFE is the relevant cash fbodiscount in our fundamental equity
valuation model. Based on Damodaran (1996, 200d)calculated FCFE in our model in
the following way:

Sustainable net income

+/- Change in working capital * (1-debt financingportion of working capital)

+ Depreciation & amortization * (1-debt financingoportion of depreciation

& amortization)
- Capital expenditures * (1-debt financing propamtof capital expenditures)

= Free Cash Flow to Equity

Sustainable net income is the most important in@utable for calculating FCFE as it

usually accounts for the biggest portion of thalfiRCFE number. Our long term valuation
perspective requires earnings that are persisaginer than transitory (Sharpe et al., 1999).
Three such persistent earnings measure are gegnevatidered valid: ‘The Street’ earnings
(a pro-forma operating income proxy obtained framm$’ earnings releases), earnings from

operations, and earnings before extraordinary it@nasdiscontinued operations. Brown and
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Sivakumar (2001) and Bradshaw and Sloan (2002) eoenthe three measures based on
predictive ability, valuation relevance and infotroa content. They find that for all three

criteria the pro-forma operating income measureas#d by managers (‘The Street’) is of
higher quality than EPS from operations and botie Btreet’ and EPS from operations are

of higher quality than is EPS before extraordinggyns and discontinued operations.

Nevertheless we choose as our measure of sus&inablncome a mix of all the different
measures proposed in the literature. We are asguimaugh that more than one estimate is

actually reflected in stock prices given the comrdosergence of opinion among investors.

In a second step, the change in working capitaltrbesadded or subtracted from these
earnings depending on whether more or less shorteapital must be contained in the
business to deal with future economic growth (Daanad, 2004). However only the part
financed by equity investors (1-debt financing mndjon of working capital) will affect the
available cash to equity holders. If the compamarices the increasing working capital
needs with more debt, no additional equity capiakt be contained in the business and

nothing needs to be subtracted from earnings.

In a next step, all non-cash expenses like degreciand amortization are added back and
future capital expenditure needs are subtractedn(idaran, 2004). This amount of net
investment into long lived assets is needed toicoetor grow the operations of the
business and consequently cannot be distributedhtoweholders. Again only the part

financed by equity investors will reduce the disitable incomé?®

The sum of the sustainable earnings, working chpii@anges, depreciation and
amortization, and subtracting capital expenditupea¢s the FCFE in any given year.

As our goal is to determine the intrinsic valueook stock, we divide the resulting FCFE
values by the number of shares. In our model, wasome the number of shares by the fully
diluted number of shares outstanding and furtheenfimrecast this number in the first stage
using an average of a regression estimate, the gfeéicraverage and the arithmetic average

of the past 5 year share dilution percentage.

6 We thus implicitly assume that working capital changed net capital expenditures are financed using a
fixed mix of debt and equity and consequently thaiqgipal repayments are made from new debt issues. This
procedure eliminates the need to make difficult dasts about absolute changes in debt levels over tiche a
facilitates the application of the model (Damodagdi4).
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4.2.2 Fundamental Cash Flow Growth

A DCF model shows that for investors not the acties cash flows but the future free cash
flows are value relevant. This creates a forecggimoblem since projections of dollar cash
flows cannot be made throughout infinity and growdtes need to be applied instead. To
deal with this forecasting problem, our model sefes the infinite horizon into the three

different life cycle stages explained earlier.

First stage: Explicit Forecasting

First, earnings - the most volatile part of FCFRre forecasted directly for the next two
years and thereafter indirectly through an earngrgsvth rate for the remainder of the first

stage. The other components of FCFE are estimétdi@recasting earnings.

Earnings estimates

To estimate the next two years earnings of the emyp we use three methods
simultaneously: (1) a simple mechanical extrapotatimodel, (2) a comprehensive
mechanical extrapolation model, and (3) analystsisensus earnings forecasts. We use
different earnings estimates because, as explaaédr, it is unlikely that stock prices

reflect only one single estimate given the commioerdence of opinions among investors.

Evidence from the earnings forecasting literatureviges some insight into the forecast
accuracy of each method. Many researchers (e.din€and Hopwood, 1980; Fried and
Givoly, 1982; O’Brian, 1988) examine analysts’ #dbilto forecast earnings compared to
mechanical extrapolation models. The results af gtadies confirm that analysts do better
in forecasting earnings - at least over the shemint O'Brien (1988) finds that analysts
outperform time series models for one-quarter ataeabtwo-quarter ahead forecasts, do as
well for three-quarter ahead forecasts and do wtrae the time series models for four
guarter ahead forecasts. Thus, the advantage gaiexhalysts from other information
sources than financial statements seems to dettFias the time horizon for forecasting is
extended.

Furthermore Dreman and Berry (1995) find that astalyforecast errors are large across
industries and through various stages of the basiogcle and that they are increasing over
time. They conclude that the average forecast é&rtwo high for investors to rely on as a

major input factor to stock valuation models.
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The many problems associated with analyst foredadisate that the market might not rely
on these forecasts alone when discounting cash id@armation into stock prices. We
should keep in mind that we are not necessary hgpfor the most accurate forecast, but
for the forecast that is most likely to be reflecte the stock prices. As mentioned earlier,
we use therefore in addition to analyst forecasts mechanical extrapolation models (a
simple and a complex mechanical forecasting madedstimate earnings for the next two
years:’ That mechanical models can be used in equity tialugs shown in Francis et al.
(2000a).

The simple mechanical forecasting modeitrapolates earnings into the future using the

following statistical methods applied to the pagears of realized earnings data:

Arithmetic average

Moving arithmetic average
Weighted moving arithmetic average
Geometric average

Moving geometric average

Linear regression

Moving linear regression

Loglinear regression

© 0O N o g bk w D

Moving loglinear regression.

Each of these extrapolation techniques producingestimate within a 30% band of
analysts’ consensus earnings forecasts is condidevalid estimate of future earnings and
included into the model. The assumption behindltheds is that large errors caused by
extrapolating a volatile data series are to a certegree (the bands) detectable by
investors-® Only the estimates producing values within thedsacan be considered valid

forecasts and are included into the model.

In the comprehensive mechanical forecasting modaltnings are estimated based on best
practices of earnings forecasting used by finaremallysts: first sales are forecasted from
which all forecasted costs (cost of goods sold,ret@ation and amortization, interest

expenses, and other costs) are subtracted. Estiraates minus all estimated costs yields

estimated earnings in this method. To forecastssaled costs, the same statistical

" Where analysts’ forecasts for a third year intofttiere were available, they have been used as well.
18 The band has been fixed at 30% because the avanafjst forecast error reported in the literaturg.(e
Collins et al., 1980, Dreman, 1998) has been aboutt86édrically.
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extrapolation techniques used for the simple machaforecasting model have been used

and again bands are applied to minimize the distodaused by large outliers.

The final earnings estimate is a weighted averafjehe estimates from the simple
mechanical forecasting model (25%), the comprekensiechanical forecasting model

(30%) and the consensus forecasts of analysts (45%)

By including other forecasts than the analysts’'semsus earnings estimates, we recognize
that the forecasts will generally be less accuitzde those made by security analysts alone.
In the broad context of equity valuation, we howetvenk it is important to diversify the

input source to reflect the market's divers pricingchanism bettef.

Earnings growth forecasting

Forecasting earnings growth over the remainderhef first stage is one of the most
important and challenging task in DCF valuation.eBimate the growth rate of earnings,
we rely again on several different approaches Issaf our belief that an input mix is
necessary to reflect the process of investors viegldifferent estimates and pricing them

into the value of the stock. The methods usedradallowing:

Analysts’ consensus earnings growth rate
Simple mechanical forecasting model
Comprehensive mechanical forecasting model
Sustainable growth rate

Estimate based on profit margins

A e o

Own estimate.

Theanalysts’ consensus growth rategenerally the most accurate estimate of theiegs
growth rate. Vander Weide and Carleton (1988) amati@Ild et al. (1990) find that
analysts’ consensus forecasts of five-year earnigugsvth is superior to historically
oriented growth measures in predicting future ghowiis view has however recently been
challenged by several authors. For example, Chah ¢2001) show that analyst forecasts

are in general too optimistic and have low predetpower for long-term growth. They

9 In our opinion, the real test of input usefulnesa t@luation model is not accuracy but valuationvahee.
In chapter 5, we will however examine whether a D8&del works better when only consensus analyst
estimates are used rather than the mix of differemhatgs.
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write that “caution should be exercised before inglytoo heavily on I/B/E/S long-term
forecasts as estimates of expected growth in valuatudies.”

For this reason, we also use other methods liksithple mechanical forecasting modiei
this method, earnings are forecasted by extrapojagalized earning numbers of the past 5
years into the future using the mix of differentrapolation techniques described earlier.
The earnings growth rate is then calculated asgthemetrical average of forecasted
earnings in the fifth year and the last year ofilaiée realized earnings.

Another method used again is teemprehensive mechanical forecasting modeke
before, the method is comprehensive in such a tatyearnings are not forecasted directly,
but rather are the result of forecasting the irdliei components that make up earnings.
Sales and all costs are again estimated using dhee amix of statistical forecasting
techniques used previously. The earnings growth isaigain the geometrical average of

forecasted earnings in the fifth year and theyaar of available realized earnings.

The two historical extrapolation techniques assthmae future earnings growth is somewhat
related to past earnings growth (Damodaran (200d)vs that this is indeed the case). As
the past earnings growth rates are more likely loov down than to accelerate, these
methods are, like the analyst estimates, mostlynigtic. To correct for this tendency, we
also use the sustainable growth rate approacmedtin Sharpe et al. (1999) and suggested

as a forecasting method in Copeland et al. (2000).

The sustainable growth ratés the rate of earnings growth a company can su$ta a
given level of return on equity while keeping thepital structure constant. It is defined as
the retention rate multiplied by the return on &gyROE). The greater the proportion of
earnings a firm reinvests, the greater is its paerior growth and given a level of
reinvestment a firm will grow faster, if it earnshagher rate of return on the reinvested
capital. This approach captures a firms’ value ttwegpotential by focusing on ROE and its
components (profit margin, asset turnover and bgye). It however underestimates the true
growth potential for most firms because they canésnew capital and hence increase their
growth potential beyond the theoretical sustaingotavth rate. We therefore modify the
traditional model of sustainable growth slightlyaitow the debt ratio to be increased up to
the debt ratio of the S&P 500. An average of batbktainable growth rate estimates, the

original and the modified version, are used inrtiozlel.

The margin methodforecasts the more stable and therefore relatieelsier to forecast

profit margin instead of the diverse and volatilestccomponents. In this method, four
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different profit margins are forecasted: the gnossit margin, the EBITDA profit margin,
the operating or EBIT profit margin, and the neiffitrmargin. Multiplying each forecasted
profit margin by the level of sales yields earniegimates from which the earnings growth
rate is derived. The average of the earnings groatth estimates obtained from each profit

margin yields the earnings growth rate estimatkided into the model.

The final method used is awn estimatef earnings growth. However, in order to reduce
subjectivity, the own forecast consists simply ofeawerage of the geometrical average, the
arithmetical average and a simple regression ewgirbased on the latest five years of
realized annual earnings growth adjusted for extliaary factors and implausible results.
This approach corrects the previous approachesektraordinary and non-recurring
earnings as according to Sharpe et al. (1999) swatsitory earnings should not be
considered in the nominator of a DCF model butaratie added at the end of the valuation

process to the obtained intrinsic value of thelstoc

The earnings growth rate used in the first stagdh®fmodel is a fundamental growth rate
(FGR) consisting of a weighted average of the stimeates just described. Most weight is
given to the consensus forecasts of analysts, ithalest weight to the profit margin
method?°

Forecasting the other components of FCFE

After forecasting earnings, the other componentSQFE are estimatetlVorking capitalin

the first stage is determined using the average@stimate based on the historical working
capital-to-sales ratio and an estimate based oressigpg working capital-to-sales ratios.
The debt financing proportion of additional workigpital is proxied by the average

current ratio of the past 5 years.

Capital expendituregend to be volatile and are therefore not estimatieectly but a

growth rate is applied instead to the latest nomadlnumbers available. The growth rate is
estimated using four different methods: (1) an agerof the geometrical average, the
arithmetical average and a linear regression ofatest 5 year capital expenditure data, (2)

an estimate based on the historical capital experadio-sales ratio, (3) an estimate based

% The actual weights used are for analysts’ consensusngsargrowth rate 40%, the comprehensive
mechanical forecasting model 25%, the simple mechigfoiecasting model 15%, the own estimate 10%, the
sustainable growth rate 5%, and the profit margitho 5%.
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on the historical capital expenditure growth-tcesalgrowth ratio, and (4) a method
decomposing historical capital expenditure intongtocapital expenditure and maintenance
capital expenditure. The debt financing proportierestimated using the average debt-to-

asset ratio of the past 5 years.

The growth rate oflepreciation and amortizatiors analogously determined by (1) an
average of the geometrical average, the arithnedarage and a linear regression of the
latest 5 years data, (2) an estimate based on ikteribal depreciation-to-capital
expenditure ratio, (3) an estimate based on hgbasset growth and depreciation rate, and
(4) a method based on the maintenance capital dXpesrto-sales ratio. The debt
financing proportion is again estimated by using dlrerage debt-to-asset ratio of the past 5

years.

Second Stage: Fading Period

In the transition or fading stage, all growth ratescept of the earnings growth rate, are
faded linearly over the total length of the fadipgriod from the first stage level to the
steady state growth level determined in stage tHr@e earnings growth rate is not
directly estimated anymore in this stage as suclkestimate would certainly prove to be
unreliable. Instead a sustainable profit margireséimated based on the average profit
margin in the high growth phaé&The profit margin from the end of the high groytase

is then faded linearly to this sustainable proférgin over the length of the fading period.

The length of the fading period is determined ilatien to the length of the high growth
stage (see chapter 4.2.3) adjusted with ratiosptitady for the competitive situation of the
company (e.g. sales growth, ROE, P/B ratio). Theimmim fading period length is three

years, the maximum 10 years.

Third Stage: Stable long-term Growth Stage

In the long-term growth stage only the sales gronath is still estimated directly. All other

inputs are determined in relation to sales as thretionships are stable enough in

%L The fading is achieved trough simple linear inteaioh.

22 As such a profit margin requires forecasting sales, stimate a sales growth rate for the first stage based
on the average of (1) a simple extrapolation mo(l,an average of the arithmetic average, geometri
average and a simple regression forecast of 5 ystarical sales data, and (3) an economic estimate based
the average GDP growth, the average inflation aatd a company specific growth premium determined by
factors such as the current profit margin, the R@dthe relative P/B ratio.
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maturing companies and explicit forecasts are womegble in that period. To determine
earnings, sales are multiplied with the profit narfgom the last year of the fading growth

stage.

We assume that sales growth in the long-term gretébe is determined by (1) the average
long-term corporate profit growth, and (2) the ldegn historical average real GDP growth
plus the average long-term historical inflatioreralVe choose these two factors because the
assumption that sales growth is constant perpgtyafls strong constraints on how high
this growth rate can be. Economically, no firm denexpected to grow forever at a rate
higher than the growth rate of the economy in whicbperates. Consequently can the
constant growth rate not be greater than the dveoabinal growth rate of the economy. It
is more likely to be even lower as new productsidetthe company’s now mature industry
are introduced constantly leading to a lower shafreeconomic growth attributable to
maturing companies (Damodaran, 2004). The averagmrical GDP growth rate is
therefore most likely too high an estimate for mesisting industries so that we deflate
mechanically both historical estimates by a fixedcgntage depending on the industry.
On the other hand, some companies can sustain tibrgeadvantages so that the average
long-term economic growth estimate might be agamlow?* We use a ratio to inflate or
deflate average long-term sales growth by up to 2086ed on certain proxies for
competitive advantage like the relative profit margelative P/B ratios and the relative

average ROE.

The length of the third stage has been fixed atyig#is. This time frame is a valid proxy
for the theoretical infinite life of a company basa our methodology produces in the third
stage a discount rate that is always higher theanFBFE growth rate. Consequently, the
present value of the cash flows is approaching before the end of the 150 year time
period. Nevertheless assumes our approach a goingem for all companies over the
entire three-stage forecast horizon of up to 17&rs/eThis is conventional for this type of
research as valuation models are generally appiedy similar terminal value calculations

(Penman and Sougiannis, 1998).

% The percentages are 10% in the consumer discrefiondustry and the healthcare industry, 25% in the
industrial industry and 0% in the ITT industry.

24 The same argument applies to international firms lhae the potential to grow at a higher rate tthan
domestic nominal GDP growth rate.
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4.2.3 The Fundamental Growth Duration

Notably the growth estimate in a DCF model mustardy consider the absolute level of
growth but also for how long a company can sustaism growth rate. While in praxis the
duration of the growth phase can be linked to apany’s life cycle and to the competitive
position within its industry, it is difficult to covert these qualitative estimates into a

specific time period.

The measure with which we try to capture the inpabke decline of sales and earnings
growth in later life cycle stages is the growth ation (also known as competitive
advantage period (CAP) or value growth duratior)e [growth duration is not directly
observable and difficult to estimate. To reduceentainty and to reflect the divergence of
opinion in the stock market, our model uses thiferédnt methods to determine the growth
duration: (1) a relative growth duration approg@),an absolute growth duration approach,
and (3) an economical growth duration approach. fiflsetwo growth duration estimates

are derived from market prices and the third framdamental variables.

1. Relative growth duration approach

The relative growth duration approach answers thestipn of how long the earnings of a
growth company must grow at the expected higher ralative to a stock in the stable
growth phase (usually an index like the S&P 500)usiify its prevailing P/E ratio. Holt
(1962) shows that if equal risk between a gromtitls{g) and an average stock or market
security (a) is assumed, the differences in P/iegatan be explained by differential growth
rates. Assuming though the growth stock and theageestock have similar risk, the market
should value the two securities in direct propertio their earnings in year T, where T is
the time the growth company will begin to grow la¢ tsame rate as the average stock. In
other words, current prices should be in direcpprtion to the expected P/E ratio that will

Pg ) 0 Eg O)@+ Gg + Dg)T
PO |E©O@+G,+D) |

prevail in year T. This relationship can be stassd

[Pg (0)/E, (O)J DTIn( 1+G, +D,)"

P (0)/E.0) 1+G.+D )TJ. Solving for T now yields the implied growth

duration, a market based estimate of the lengtheohigh growth stage of a compay.

% For a detailed derivation of the formula see Reithyl Brown (2003), p. 594-595.
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2. Absolute growth duration approach

The obvious choice for a duration measure wouldHhee traditional Macaulay duration
measure generally used in bond valuation. Unfotaipafor stocks this duration is usually
much longer than the reasonable growth duratiomaumsex of the relative higher importance
of later cash flows in determining stock pricesatigk to bond prices. The absolute growth
duration approach described below is based on Ri#&98) and corrects for the

shortcomings of the traditional duration methodeiation to stocks.

In the absolute duration approach, we use the mumerket price of the stock to determine
when the sum of the expected discounted cash fémuals this price. For this purpose, we
develop a simplistic two-stage DCF model. Using fitrecasted FCFE and FCFE growth

rates developed in the previous chapter, we cdktlee present value of these cash flows
assuming different lengths for the growth periode \8ktend the growth period until the

present value of the cash flows matches the maries of the stock. The number of years
it takes for the company to grow FCFE at the higbwgh rate serves as a proxy for the

growth duration in this approach.

3. Economical growth duration approach

In the third approach to estimate the growth darative use economic factors that indicate
in what life cycle the firm currently is to find bhow long it can be expected to continue
growing at a higher rate. The economical growthatlan approach is conceptually based
on Porter’s (1980) work on competitive advantagee Bpproach assumes that the further
away a company’s economic factors are from the n@mrour case the S&P 500), the more
time the factors need to approach this norm andldhger the company can grow at a

higher rate. The economic factors considered sniethod are:

1. Size of the firmThe larger a company, the more difficult it becente maintain

high growth rates.

2. Current growth rateWhile past growth is not a reliable indicator ofuke growth,
there is a correlation between current growth ardré growth (Damodaran, 2004).
Thus, a firm growing sales at 30% currently propdids a longer expected growth

duration than one growing 5% a year.

3. Barriers to entry and competitive advantageltimately, high growth comes from

high project returns, which in turn come from bensi to entry and sustainable
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competitive advantages. A high ROE indicates coitipetadvantage that justifies a

longer growth duration.

4. Growth characteristics:In the stable growth phase, firms should have the

characteristics of other stable growth firms:

P/E and P/B ratios should be comparable to theageer
beta should be close to one
the debt-to-asset ratio of the firm should apprahehaverage
- depreciation should approximately equal capitakexiiture
- the ratio of sales growth to earnings growth shaeatlose to one

- the retention ratio should be comparable to theame

Given the complexity of the task of estimating thamber of years a company is expected
to grow at an exceptional growth rate, it is urljkéhat only one estimate is reflected in the
stock price. The fundamental growth duration esniacluded into our model is therefore
a weighted average of the estimates obtained fimnthree methods outlined abdVe.
Based on findings of Dechow (2001) has the minimgrowth duration been fixed at five

years and the maximum growth duration at 15 years.

4.3 Determining the Denominator: The Fundamental Discoat
Rate

The fundamental valuation principle states thatthlee of financial assets is the sum of all
future cash flows to their owners discounted airthexjuired rate of return. The discount
rate represents therefore a very important variable@ DCF valuation model determining
directly how much an asset is worth. Unfortunatedg, with the growth duration, the
discount rate is not observable or estimated byysatsa In this chapter, we will briefly
review the current methods for determining the alisit rate and propose thereafter an own,

more fundamental method.

% The weights were assigned as follows: 30% for theivelgrowth duration, 40% for the absolute growth
duration and 30% for the economical growth duratipproach.
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4.3.1 Risk and the Required Rate of Return

In the academic literature, estimating a firm'st @d®equity capital is a very underdeveloped
concept in relation to valuation models. What wewris that the required rate of return or
discount rate is a market-driven rate (Pratt, 1988epresents the expected rate of return
necessary to induce investors to commit availalhel$ to the subject investment given its
level of risk (Stowe et al., 2003).

Risk is the main concept behind the required ratetarn. It is commonly accepted that the
discount rate for risky assets consists of two spaat risk-free rate that compensates
investors for the opportunity of investing in akrifree asset, and a risk premium

compensating for bearing additional risk (Pratt98)9 The risk premium should be a

function of how risk adverse investors are and hisky they perceive the risky asset to be
relative to a risk free investment (Bodie et alQ2). The required rate of return is therefore
mainly a function of perceived risk; it translatee market's risk preference and perception
of risk into stock prices.

What we would like to find out in this chapter ievhrisk, especially the investment risk
reflected in the discount rate, can be measured isingle number. Unfortunately,
throughout most of the history of the stock markehever occurred to anyone to define
risk with a number. Stocks were risky and some wiskger than others and people let it go
at that (Bernstein, 1998). Things only changed with modern portfolio theory (MPT) and
the capital asset pricing model (CAPM) in the 1868hd the introduction of volatility and
beta as risk measures. Both concepts assume tregtans define risk as the volatility of
returns. Results from behavioral finance howevearty show that they dislike losses and
not necessarily volatility (e.g. Kahneman, 1979)isTmay be explained by the distribution
of stock returns that is right skewed, meaning thast of the volatility is actually on the
good side. Consequently, a relevant risk estimatald be based on a downside risk
measure. Volatility or standard deviation is a vegor risk measure from that view —

especially for longer investment horizons considénea DCF model.

That beta also might not be a good risk measurghi@rlonger term has been shown in

many recent studies of the CAPM which find thatbetnot related to realized returns over

" The discount rate reflects not only the opportusitgt for the investor, but at the same time the obst
equity capital for the company. It is the rate etfurn that companies would have to offer in ordeattract
new equity capital from investors (Pratt, 1998). Téens ‘discount rate’, ‘required rate of return’, dodst
of equity capital’ therefore are used interchangjeab
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time (e.g. Fama and French, 1992) or ex ante nisknjums (e.g. Gebhardt et al., 2001).
It is however not the purpose of this chapter toene 30 years of academic discussion on
the CAPM. For us, it is only important to realizeat given these problems, it is unlikely
that the CAPM is the only model reflected in thecdunt rate and thus in stock prices.

In recent years the evidence against the CAPM hasvated a search for alternative
measures of risk and models to determine the digcoate. Fama and French (1993)
suggest the use of an “empirically inspiretiiee-factor modein which the CAPM is
augmented by two additional variables, the bookatoket ratio (B/M) and market
capitalization.The problem with this kind of approach is the nmgsiink to fundamental
risk. It's an adaptation to the facts, the restilextensive data mining. Statistically have
reverse engineered models the problem that thédityamay be non-stationary; because of
the missing economic logic, the results are vadidthe considered historical measurement
period only. It seems however to be true that §ieze market capitalization) and the B/M
ratio are important determinants of stock retuge believe however that not size
determines risk, but that the characteristics ollsrnompanies justify a higher risk
premium. Small companies have for example highesiness risk, financial risk, or
earnings variability. Size is not directly respdmeifor risk, but indirectly through the
different underlying risk factors. The same holdsetfor the B/M ratio: companies with
high growth and lots of intangible assets and tbusB/M ratios have simply different risk
characteristics than average stocks. Market cgatain and the B/M ratio can be used as
proxy variables for risk, but to gain a more de@ilnderstanding of the real risk factors of

a stock, another approach is needed.

The theoretical foundation for such an approackestimate the discount rate originates
from thearbitrage pricing theory(APT) first presented in Ross (1976). The APT afitam
to measure the various dimensions of market relagdin terms of several underlying
economic factors that systematically affect thegsiof all stocks (such as the inflation rate,
GDP growth or the term structure of interest rat&shpirical evidence indicates that the
APT indeed explains expected returns better tharsithgle factor CAPM (e.g. Chen, 1983;
Chen, Ross and Roll, 1986; Berry, Burmeister andElkby, 1988). The practical
application of the APT is however confronted withmense measurement difficulties

because the theory neither specifies the relevsinfactors nor their sensitivities.

In the next chapter, we will present a more fundaaleapproach based on the concept of

the APT that corrects for the weaknesses in thécgpion of this theory.
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4.3.2 The Fundamental Risk Premium

A reliable estimate of the very value sensitivecdisit rate is essential in testing our
fundamental equity valuation model. Prior resedrolvever does not provide us with an

unmistakably superior method to determine the distoate.

In the following pages, we propose therefore aeradttive method that better reflects the
process of investors transferring risk into a netuequirement. In short, we estimate a
stock’s risk premium based on company charactesishiat indicate fundamental risk. Our
primary goal is to gain more understanding of tregkat's perception of the risk variables
associated with investing in a firm's stock. If thearket tends to consistently assign a
higher (or lower) risk premium to firms with certadiundamental risk characteristics, these
characteristics could be used to estimate a mdréieéd cost of equity capital measure
(Gebhardt et al., 2001).

Our approach consists of identifying all relevask rfactors, measuring the risk inherent in
each risk factor, assigning a market implied rigknpium to the measured risk level of each
risk factor and aggregating the individual risk prems to a comprehensive fundamental
risk premium for the stock. The result of this aygwh is a market implied discount rate

based on fundamental risk factors.

This fundamental risk premium approach can be sumgdhin the following four steps:

Identify relevant risk factors
Measure the risk inherent in each risk factor
Assign a specific risk premium to the risk measureeach risk factor

O Dd e

Aggregate the risk premium from each factor tsk premium for the stock.

We hope that with this approach, we are better &bleeplicate the markets process of
transforming risk into a return requirement tharthwany of the existing models. In the

following, each step is explained in greater detail

Step 1: Identification of relevant risk factors

First, we have to answer the question of whatlaeaisk factors relevant for the equity risk
premium. Our opinion is that investors look at ables that indicate lower than expected

returns. Lower than expected returns come from iotlvan expected cash flows as in a
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DCF model this downside potential directly transtainto lower prices. Consequently our
idea of risk is that the greater the downside uag#y of a firm's future cash flows and
thus returns, the greater investors perceive invest risk to be and the higher will be the

risk premium they require for investing in a stock.

From this idea follows that in order to replicatwastors’ risk pricing behavior, we have
first to identify factors that show investment ridBased on fundamental analysis and
empirical research we find 90 fundamental varialifest indicate lower than expected
returns for investors and are therefore considergld factors in our fundamental risk
premium approacff We use the following risk factor categories tausture the various

risk factors:
1. Business risk factors
. Financial risk factors
. Profitability risk factors

2
3
4. Operational risk factors
5. Market risk factors

6

. Valuation risk factors.

Our approach assumes that risk transferred intaig@unt rate is a function of the risk
factors in these six risk categories. In the acaddnerature there is no evidence on the
optimal set of fundamental risk signals; with 96krifactors extents our study the risk
proxies suggested in Gebhardt et al. (2001) andce@od Mohanram (2001). Although our
risk factors are typically correlated, each is gesd to capture one potential source of
investment risk. The probable correlation betwdenfactors is therefore intentional as in

the market multiple risk factors represent multigs.

In the following, each risk category is explain&dly.

1. Business risk factors

Business risk reflects the incidence of fixed opegacosts on the cash flows to investors. It
reflects the uncertainty of income due largely wo tfactors: fluctuation in sales and the

level of a company’s fixed operating costs (Brighama Gapenski, 2000).

28 A detailed list of all the individual risk factorsdha brief justification is provided in table 1 in tAppendix.
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We separate business risk factors in accountingdoask factors and analyst based risk

factors.Accounting based risk factonseasure the variability of the business as viditam

the financial statementénalyst based ristactorsare not based on financial statements but
on financial analysts who use a broader informatien We think that measures like the

dispersion of analysts’ earnings forecasts andrthgnitude of analysts’ forecast errors are
valid proxies for business risk. The more diffictilis for analysts to forecast earnings, the

more volatile is the business of the company aachtgher therefore its business risk.

2. Financial risk factors

Financial risk reflects the incidence of fixed fireing costs on the fluctuation of cash flows
to investors (Reilly and Brown, 2003). Borrowing@lincreases the risk of bankruptcy or
costly restructuring and reduces management fligyibiFinancial risk factors include

leverage ratios, expense ratios and financial exjgastios.

Leverage ratiossignal how much debt the company is taking oneilation to its size.
Expense ratiosmeasure the ability to service that debt dimdncial exposure ratios

measure, among others, the need of additionaldingrin the future.

It is important to note that financial risk is redd to other risk categories. A firm’s ability to
tolerate debt depends mostly on the availability aolatility of future operating cash flows.
The optimal level of financial risk depends therefon the company’s level of business

risk. Our approach is considering this interrelasioip explicitly in the aggregation step.

3. Profitability risk factors

Profitability risk factors are factors than examihe potential of a company to sustain its
current level of profitability. Lower profitabilityranslates directly into lower cash flows
and lower than expected returns. The main riskofacaffecting the future profitability of
the company are competition risk and managemdat ris

Competition riskis the risk that competitors within the industmryrew entrants will erode
market share and profit margins of a company riegpuib lower future cash flows.
Management riskis the risk of bad management. Wrong managemeaisidas turn
directly into lower cash flows and therefore reprasisk. The importance of management
increases in a fast changing business environmehttee evaluation of management is an

important part of investors’ assessment of compaaky
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4. Operational risk factors

Operational or company risk factors summarize facédfecting the company’s operations.

They include factors like life cycle risk, produtgk and exposure risk.

Life cycle riskor time horizon risk reflects investors’ desirammpensation for the time to
payouts. Investors require a higher compensatiorhétding investments with relatively
longer times to payout as these payments are murertain and therefore riskier (Pratt,
1998). The concept is similar to the concept ofatlan in bonds; long duration stocks have
higher life cycle risk than short duration stocksl are therefore considered riskier by the

market.

Product riskor technology risk is the risk that a change in ¢iéernal environment will
have a negative impact on a company’s productglargion sales and earnings. Changes in

demand and technology are the two major determsrafrpproduct risk.

Exposure risks the risk that a company will run into some kofdrouble due to the nature

of its operations that require either managemdantibn or the use of funds.

5. Market risk factors

Lower than expected returns and thus investmektcas not only come from lower than
expected cash flows but also lower prices causenhdmket related factors. We identified
several market risk factors: expectation risk, aaitity risk, marketability risk and market

efficiency risk.

Expectation riskis the risk of a change in the market's expeatstiof the company. High
expectations about future cash flows bear theafgkisappointment when the expectations
cannot be met for whatever reason. Disappointm@mstdirectly into lower prices and

lower than expected returns and therefore indiaagks

Variability risk considers the human desire for stability. A stsc&onsidered more risky if
its returns are more unstable than returns of ctteeks. Variability is considered costly to
investors because it can at times result in lowssnt expected returns requiring

compensation in form of a higher risk premium.

Marketability risk or market liquidity risk reflects the ability of vestors to convert the
stock investment quickly into cash with minimumnisaction costs. Being able to do so
results in a higher degree of certainty of reafizine expected return and thus lowers risk.

Market efficiency riskreflects the risk that a stock price might notleef all available
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information and therefore is mispriced. Mispricextwrities, especially overvalued stocks,

bear a higher risk of lower than expected fututerrs and are thus riskier.

6. Valuation risk factors

Valuation or estimation risk refers to investorgcartainty in estimating future cash flows
(Lewellen et al., 2000). It should capture how muaohfidence an investor can put into the
input factors of a DCF valuation model. All inpuése uncertain and so include the
probability of error; the higher this probabilitjre higher is the valuation risk. We consider
two main sources of valuation risk. First, inputs eonsidered risky when they divert from

industry averages and second when they divert thain normal historical range.

The relevant risk factors in the five categories ba considered a stock’s fundamental risk
because they deal with the intrinsic factors tHétca a security’s standard deviation of
returns over longer time periods. Some might expamnflict between the market measure
of risk (systematic risk or beta) and our fundaraknsk factors. Studies (e.g. Thompson,
1976) have shown that a significant relationshitexetween systematic and fundamental
risk. This consistency seems reasonable becauaepiperly functioning capital market,

the market measure of risk should reflect the fumelatal characteristics of the stock.

Step 2: Measurement of risk inherent in each riskdctor

After having identified the relevant risk factotle risk inherent in each factor needs to be
measured. We measure risk relative to the averédgheoindustry: a risk factor above
(below) the average reflects more (less) risk. Gediret al. (2001) find a wide range of risk
among different industries at a point in time tha tesults of the analysis of risk stability
within the industries are positive. This indicatést risk measurement must be done
industry specific and that historical risk analyisisiseful when estimating future risk within
an industry. In our approach, we will therefore swea whether a stock is fundamentally

riskier or less risky than the average stock imitkistry.

Problematic is the measurement of the risk inheiretie risk factors mainly because the
various risk factors involve different sets of matwnits and ranges. Furthermore does the
need for aggregation in the fourth step requiréaadardization of all risk factors and the

measurement relative to industry averages requesesaling. A method standardizing and at
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the same time rescaling factors is proposed in dBtimnd Kahn (1994). We use their

X ., ~ MEAN(X

ran) , Where
STDEMX

raw)

method to measure risk inherent in each risk fackr,,, =

Xraw IS the original value for the risk factor anghx is the standardized and rescaled value

of the risk factor®

The result of this procedure is that each riskdiattas a mean of zero and a standard
deviation of one. In this way, results are alsoyet@s interpret: as an example, a size
exposure of 0.8 indicates below average size aerkfibre above average risk, while an

exposure of -0.5 signals above average size exp@sul thus below average risk.

This standardization procedure also facilitates datection and handling of outliers that
could distort the risk level measurement. We furi@e winsorize the inputs to the risk
factors at the top and bottom 5% of observatiorss &llows enough room for reflecting
differences in relative risk while at the same tima significantly distorting the whole

measurement process because of a few large outliers

Step 3: Assignment of a specific risk premium to té risk measured in each risk factor

After coming up with a measure for risk, we areethavith an even more difficult problem:
the assignment of a risk premium to the measustdievel of each risk factor. We have to
keep in mind that the discount rate is a markeethaate and that we must consequently use
market data to link the fundamental risk level toisk premium. In recent years, studies
have used different versions of discounted casl fitodels to infer the ex ante cost of
capital from stock prices (e.g. Claus and Thom@812 Gebhardt, Lee, and Swaminathan,
2001; Lee, Ng and Swaminathan, 2003). Based orpawious discussion of the relative
attractiveness of different DCF valuation modelg suggest the use of a risk premium
implied from a comprehensive application orienteBAP valuation model. Given the
market price of the stock and forecasts of futuee fcash flows provides this method a
market implied and thus forward looking ex antaneste of the otherwise unobservable

risk premium for the stock.

29 We believe that this method is superior to the maihogy of e.g. Piotroski (2000) who measures each
factor as being either “good” or “bad” dependinginimplication for risk. This qualitative measuremest i
less informative than our quantitative measure armimdtion relevant to the risk level is lost. Our pdare
allows stating whether the measure is good or badalsudhow much better or worse than the average. We
believe that this additional differentiation is immont in a fundamental approach to risk.
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The level of fundamental risk inherent in each fiaktor can then be linked to this risk
premium by using a multiple linear regression md@dlS regression). In our approach, we
regress the risk inherent in each risk factor terisk category to the market implied risk
premium obtained from our DFCF model and use theffioients from the regression to

calculate a theoretical risk premium for each fator in the risk category.

Step 4: Aggregation of the risk premium from each dctor to a risk premium for the

stock

The last step consists of the aggregation of td&vicual risk premia the market assigns to

each risk factor to a comprehensive fundamentalmiemium for the stock.

An important point in this aggregation processhis weighting of each risk factor. Our
approach of linking a market implied risk premiusretach risk factor within a risk category
using multiple regression statistics solves thisbfgm automatically. The risk factors that
have the strongest relationship with the risk premivill also have the highest regression
coefficients and thus the highest risk premium &sluro calculate the risk premium for
each risk category we thus can simply add the pigmiums of each factor within the

category together.

Our approach does however not solve the problensiwtisk category is the most relevant
for investors. This is a difficult problem as thesighting is mostly circumstantial. For
example, financial risk is more important for acktavith high business risk or is valuation
risk more important for stocks with high markekrignh absence of a reliable indicator, we
assume that on average the categories are moesegually important and assigned the
weights as follows: business risk 25%, financiadkri20%, profitability risk 15%,

operational risk 15%, market risk 15%, and valuatisk 10%.

The discount rate estimate of the fundamental prgmium approach is then calculated as
the weighted average of the risk premium from eeaflegory and by adding the nominal

risk free rate (yield on the 20 year US Treasumdjdo this risk premium.

The fundamental risk premium approach is a croeBes®@l microeconomic multifactor

model that measures risk relative to industry ayesaand that recognizes that the
relationships between different risk factors anel tisk premium are not stable over time.
Recalculating the coefficients of the regressionuatly is hence more a market based

adaptation to the new investment environment ratiem a sign of instability of the results.
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The model is designed to give a better sense ofthewisk exposure of stocks differs and
therefore helps in identifying the underlying sas®f investment risk for each stock. Its
main use however is that it can provide us withakat implied estimate of the discount

rate that can be used in a DCF valuation model.

4.3.3 The Fundamental Discount Rate

Our behavioral approach advises against relyinghteavily on one approach to estimate
uncertain input factors to a DCF valuation modein§equently, for the application in our
FEV model we use a weighted average of the follgwimethods to estimate the discount
rate:

CAPM

Fundamental method

Fundamental risk premium

Market implied discount rate

o M 0w Dbdh e

Economic method.

The CAPMis the most widely accepted method of estimativegdost of equity capital and
can therefore not be ignored in a valuation moaehmatter whether it actually works or
not. We use as inputs to the CAPM, as recommenuedei literature (e.g. Stowe, 2002),
the yield on the 20-year Treasury bond for the fiske rate. For the equity risk premium,
we use an average of the arithmetic and geometgtage of realized stock returns from
1927 to 2002 and for beta the estimate obtaineah fResearch Insight. When such betas
were not available we calculated them using 60 higmeturns. We furthermore adjust the
historical betas using the smoothing technique ssiggl by Blume (1975): historical betas
in the high growth phase are adjusted 1/3 towards while the stable growth betas are
adjusted by 50% in the same direction. This prooedorrects for the tendency of future

betas to move towards the mean value of one.

Thefundamental methos a conceptual mix of the CAPM and the Fama amah¢h three-
factor model (Fama and French, 1993). It is a tbuip’ or ‘bottom up’ model as
conceptually outlined in Pratt (1998). The fundatakmethod attempts to correct the
CAPM for some of its problems documented in therditure. We accept the conceptual
structure of the CAPM but build a more fundamebteth using the three factors identified
in Fama and French (1993) (beta, market capitadizatnd the B/M ratio) and in addition to
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that the P/E ratio to measure expectation risk theddebt-to-asset ratio as a measure of
financial risk. The higher, or lower respectivebach of these five factors is compared to
the average of all stocks, the higher is the s®wdékhdamental beta. By multiplying this
fundamental beta with the CAPM estimate of the pgkmium and adding the nominal long

term risk free rate, we obtain a measure for tkealint rate.
Thefundamental risk premiupproach is explained in detail in the previousptéia

In recognition of the findings of e.g. Gebhardakt(2001) that the most direct approach to
estimate a market determined discount rate is fer ih from market prices, we use the
market implied discount ratas well. To avoid circular reasoning, we are rmisidering
the discount rate implied in the current stock @riut rather the average of the market
implied risk premium of the past four years andegression forecast based on that data.

The historic market implied risk premia have beetednined using our FEV model.

In addition to the ex ante methods, we use alspaabedeconomic methodrhis method is

based on a rearrangement of the sustainable gnatghequation proposed in Damodaran
(2004): g = ROE * RR, where the return on equitD@ over the long term is assumed to
be a proxy for the long term cost of equity capéatl RR is the retention rate. Replacing
ROE with cost of capital and solving for it in tldove equation yields: cost of equity
capital = g / RR. The higher the growth rate arelltdwer the retention rate, the higher the

risk and thus the cost of equity capital.

The fundamental discount rate used in our FEV mizdalweighted average of the discount

rate estimates obtained from the five methods aBbve

% The weights are assigned as follows: CAPM 25%, fureaah method 25%, fundamental risk premium
25%, market implied discount rate 20% and economitioaeb%.
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“It might work in practice, but it will never work theory.”
Ewa A. Froidevaux, 2003

This final part of the dissertation brings evergthiwritten before together. We will
empirically test the Fundamental Equity Valuatiorodél (FEVM) developed in the
preceding parts. The inputs to the model are detexin the way outlined in part two: the
fundamental growth rate, the fundamental growthation and the fundamental discount
rate. After presenting the results, the implicagi@nd findings are discussed, limitations

evaluated and future research suggested.

5. Test of the Fundamental Equity Valuation
Model

The DCF valuation model is the conceptually besiatton model. In this chapter, we will
test whether it is also practically rewarding. Titmate goal of every valuation model is to
find mispriced stocks and to make an economic phtmdsed on the findings — our FEV

model is not different.

5.1 Previous Research

Practical tests of DCF valuation models are raréha empirical academic literature. A
simple study of the dividend discount model wasdemted by Sorensen and Williamson
(1985) who valued 150 stocks from the S&P 400 incddeber 1980. They use the
difference between the market price and the intrimalue obtained from the model to form
five portfolios based upon the degree of under- @retvaluation. They make fairly broad
assumptions by testing the dividend discount mo@®l:the average of the earnings per
share between 1976 and 1980 is used as the sid¢asarnings per share, (b) the cost of
equity is estimated using the CAPM, (c) the extdawry growth period is assumed to be

five years for all stocks, (d) the I/B/E/S consen$orecasts of earnings growth is used as
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the growth rate for this period, (e) the stablewgtorate is assumed to be 8% for all stocks,

and (f) the payout ratio is assumed to be 45%lf@tacks.

The returns of these five portfolios are calculated the following two years (January
1981-January 1983) and excess returns are measelaile to the S&P 500 index.
Nevertheless the crude assumptions produces therwalded portfolio a positive
annualized abnormal return of 16%, while the ovieree portfolio has a negative abnormal
return of -15%. Sorensen et al. also test whetheritvestment performance could be
increased by using more sophisticated models atdherefore one-, two-, and three-stage
dividend discount models. They conclude that magoeiformance improves as model

sophistication increases.

In another study, Haugen (1997) reports on thelteesd a fund that used the DDM to

analyze 250 large capitalization US firms from 1994991 and to classify them into five

quintiles. The valuation was done by six analysk® westimated an extraordinary growth
rate for the initial high growth phase, the lengttithe high growth phase and a transitional
phase for each of the firms. They find that theamdlued portfolio earned significantly

higher returns (22.2% p.a.) than the overvaluedf@ar (13.75% p.a.) and the S&P 500

(16.8% p.a.).

Skantz and Marcheini (1992) use a DCF model toevdéiyuidating firms where the cash

flows and growth patterns are known. They concltits the market appears to value
stocks by discounting expected cash flows usingkaadjusted required rate of return. The
uniqueness of their sample however makes a gepatial to going concern companies
difficult.

Frankel and Lee (1998) test the residual incomeeahotfl Ohlson (1995) operationalized

with analysts’ earnings forecasts. They find tiet model predicts abnormal returns over
one-, two, and three-year holding periods. Speadlfic a portfolio constructed by taking a

long position in the most undervalued quintile iofns and a short position in firms in the

most overvalued quintile produces cumulative refuoh 3.1%, 15.2%, and 30.6%, over
one-, two-, and three-year holding periods. Hergl§#098) shows that the Frankel and Lee
results can be improved further by using more esfirmodel estimation procedures.
Bradshaw (2000) and Ali, Hwang and Trombley (20@®)firm these results.

In a similar study Frankel and Lee (1999) find tkia¢ residual income model applied

internationally produces abnormal returns in as@suntry investment strategy.
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Dechow, Hutton and Sloan (1999) implement the Ridthg a number of different time-

series models for predicting future ROES, as opphéseanalyst based forecasts in Frankel
and Lee (1998). Despite this fact, they still fitltht under- (over-)valued stocks as
identified by the model earn higher (lower) futweturns, particularly over horizons of 3 to

5 years.

In different variations describe Chang, Chen, anohd (1999) and Lee, Myers and
Swaminathan (1999) also profitable trading stra&gdiased on comparing stock prices to

intrinsic values from residual income models.

5.2 Research Design

In the tradition of fundamental analysis, we tesbur study whether observed stock prices
tend to revert towards the intrinsic values prestidby our DCF model. This test assumes
the possibility of temporary stock mispricing thedn be systematically predicted and
exploited by a comprehensive application orientealuation model. We test our
fundamental equity valuation model (FEVM) describied the previous part of this

dissertation. Conceptually, the model looks afed:

v, -FCFE, , FCFE, +i FCFE , & FCFE _ i FCFE,
Q+k)  @+k)* S @+k) Fhl+k) Ka+k)'

Vo= Value of the stock in t=0

FCFE, = Free cash flow to equity in year 1

FCFE; = Free cash flow to equity in year 2

FCFE = Free cash flow to equity in year t

k, = Discount rate in stage 1

k; = Discount rates in stage 2

kr = Discount rate in stage 3

n = Year ending stage 1

N= Year ending stage 2; (N-n) is the length of stdg
M = Year ending stage 3; (M-N) is the length of st8g

Even though a DCF valuation model is the theorlyicmrrect method for valuing stocks,
it is difficult to apply in practice because theunt factors are difficult to forecast and very
sensitive - small changes in certain inputs leadyreat differences in intrinsic values.
Consequently is any test of a DCF valuation modg@irt test of the model and of the

quality of the numerous input factors that go itite model. For this reason at least two
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possible sources of errors exist in testing the ehodhodel uncertainty and input

uncertainty.

Model uncertaintyrefers to the degree of simplification in the enggil implementation
process of an application oriented valuation modéd.try to reduce model uncertainty with
the comprehensive and fundamental model construciimce a spreadsheet is a convenient
way to implement complex but flexible models, we tise spreadsheet modeling technique
as the base of our model construction. Spreadshéets the building of complicated and
interrelated models that would be very difficult describe using standard programming

research practices.

Input uncertaintyrefers to the quality of the input factors thatigim a valuation model. In
our model, three input factors are highly sensitinel therefore important: (1) earnings per
share forecasts, (2) earnings growth rates, anthJyliscount rate. Our approach to deal
with input uncertainty is to test the model usinffedlent input specifications in the same
valuation model. The performance of the differeqput specifications will then show which
inputs best reflect market expectations and shbeldsed in valuation studies. We will test
the model with the following ten input specificats

1. As enteredleaves all the fundamental input factors unchdnaed values the
stock “as is”;

2. Best estimatethe fundamental inputs are adjusted manuallyetieet economic
logic better and to correct for outliers causedr®rgers and other extraordinary
circumstances;

3. Analysts only considers only analysts’ forecasts as valid ispuhe other
earnings and earnings growth rate estimates aceadn

4. Excluding analystsconsiders all fundamental estimates as valid amalysts’
forecasts are ignored;

5. FRP only uses in the denominator only the approach offtimelamental risk
premium (FRP) and in the nominator the ‘Best ediniaput specification;

6. IDR only. uses in the denominator only the approach of nitaeket implied
discount rate (IDR) and in the nominator the ‘Bestimate’ input specification;

7. CAPM only uses in the denominator only the CAPM and inrtbeninator the
‘Best estimate’ input specification;

8. Foresight only uses in the nominator the actually realized egsiand earnings

growth rates over the next five years followingtfmio formation;
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9. Earnings methodsonsiders instead of FCFE earnings as the relezesh flow
to discount. Three different earnings specificagicare tested using in the
nominator either analyst forecasts or ‘Best es#ndorecasts and in the
denominator either the CAPM or the ‘Best estimdistount raté?*

10.Mix: calculates intrinsic values as the average ofintensic value estimates

obtained from the previous nine methods.

The different input specifications of the modelyd® insight into the two possible sources
of valuation errors (model uncertainty and inputentainty) and furthermore help to

examine the stability of the DCF valuation methodgl

Sample Selection and Description

We test the FEV model in the ten years from 1992062 in the four main economic
sectors in the US: healthcare, industrial goodssandices, consumer discretionary, and the
information technology and telecommunication (ITidustry. In each case, the first fourty
companies in the Compustat database of Researightivgith their fiscal year ending in
December and without any missing input data, inalgicearnings estimates from I/B/E/S,

for the years 1987 to 2002 have been selectednahedied into the sample.

The healthcare and industrial goods industries l@en selected for their relative stability
of earnings and earnings growth, while the ITT stdy has been selected to test whether
the model can detect mispricing in a very dynamaustry that is usually not valued with
an absolute valuation model. The test of consunsaretionary stocks examines whether

the model is able to deal with a certain degreecohomic cyclicality.

We choose the US stock market because it is géy@eiceived to be the most efficiently
priced market in the world. A successful test ofaduation model in this market would

indicate that it should work in other markets a$l.we

The sample selection yields a total of 1600 cormgmm the four industries over the ten

years from 1993 to 2002. Some companies later leen excluded from the sample

%1 The three earnings specifications are: (1) EARBEAM#ich uses in the nominator only analyst earnings
forecasts and in the denominator the estimate fronBbgt estimate’ input specification; (2) EARCAANA
uses analyst earnings forecasts in the nominator andCtieM to estimate the discount rate; (3)
EARCABEST uses the ‘Best estimate’ earnings estimatéeinaminator and the CAPM in the denominator.
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because of either missing data or different kinfikgical errors caused by mathematical
calculation problems that made it impossible toiw#eran intrinsic value estimate.
Especially in the ITT industry many companies had¢ excluded because the valuation

yielded implausible values.

Descriptive statistics in relation to the sampéblg 3) and the industry sub-samples (tables
4-7) are provided in the appendix. It is to noticat the average market capitalization of the
sample over the testing period is $15.9 billionhwét median value of $4.3 billion. Both
measures indicate that we are valuing on average Istocks. Companies are relatively
larger in the industrial and ITT industries and Beman the healthcare and the consumer
discretionary industries. The betas of our samplapanies average about 1 showing that
we are valuing a representative sample for theadlverarket in terms of systematic risk.
P/B values and trailing P/E ratios are generallydothan those of the market, probably

because we are valuing larger and more stable cuegpa

Methodology

Two steps are necessary to test the validity offitV model. First, intrinsic values have to
be estimated using the model and second, investstieitégies have to be defined based on

the intrinsic values found.

In the first step, intrinsic values are estimatsihg the ten different input specifications of
the model outlined earlier. We thus test the acyu the inputs not by comparing them
against each other or the realized numbers. Iropimion, the real test of the quality of an
input factor to a valuation model is not its acoyraompared to the at the time unknowable
realized number but whether it produces a validnisic value estimate of the stock. Valid
intrinsic value estimates are estimates that egefain or predict abnormal returns in the
stock market. It is however likely that the mostwate forecasts also are the most value

relevant input factors.

In order to reduce subjectivity in the ‘Best estieaspecification where manual
adjustments to the calculated input factors arenjigrd, a set of rules for these adjustments
is developed:
1. The name of the company is hidden from the spresisto avoid human
tendency to subconsciously use future knowledgeutatite company in the

adjustment process;
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2. Changes in the earnings and sales growth ratesndyeallowed to bring the net
profit margin in line with either the arithmeticerage growth rate of the past 5
years or a regression estimate based on this aata, filter out distortions from
mergers and acquisitions;

3. Changes in capital expenditure and depreciationoahg allowed to bring the
ratio of capital expenditure to depreciation ineliwith normalized historical
averages or a regression forecast;

4. Changes in the degree of share dilution can onlynhde to correct for merger
and acquisition distortions in the data;

5. Discount rates can only be changed to correct foealistically high or low
estimates; no discount rate is lower than 7% ohdrnghan 20% for any of the

companies to avoid moving too far away from his@raverages.

After having determined the intrinsic values of #tecks in the sample, we must in a
second step judge the quality of these estimates quality is best measured by using them

in an investment strategy.

We suggest an investment strategy where the manie¢ as of the end of Jufieis
compared to the intrinsic values estimates obtain@ah the FEV model and investment
decisions are made mechanically based on the folipwimple rule: in case the intrinsic
value is within plus or minus 10% of the marketcprithe stock is assigned a ‘Hold’
because the model signals that it is approximdtetly valued and to include a ‘margin of
safety®? into the valuation. A stock with an intrinsic valabove 10% of the market price is
rated a ‘Buy’ and below 10% a ‘Sell’ because thedetandicates either a clear over- or
undervaluation. The ranked stocks are then assignede of three portfolios according to
their Buy, Hold and Sell recommendation. The pdidiare held for a period of six months
in a first test, one year in a second test, anektlyears in a third test. The different holding
periods are used to study the speed of the potgmice adjustment process in the market

over time.

32 This month has been chosen to ensure that the most fawncial statements were publicly available at
the time of the valuation. Although long after threl ef the fiscal year, the lag is conventional fas tiype of
research.

3 According to Graham the margin of safety is “that efidering unnecessary an accurate estimate of the
future” (Graham, 1973).
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This trading strategy is requiring a higher degreprecision from the model than generally
used research practices in that subject examinimgfiggs of mispricing (e.g. Frankel and

Lee, 1998). In our methodology, we explicitly dexidhether a stock is a Buy, Hold or Sell
candidate by comparing the intrinsic value with tharket price. We demand thus from the
model not only a relative rank based on the degfewispricing but a concrete investment

recommendation based on the absolute degree ofiongp

We expect the stocks rated Buy to outperform tbekst rated Hold and the stocks rated
Hold to outperform the Sell-rated stocks over theious holding periods. We also expect
most of the mispricing, in case we find any, toreot over the one year holding period.
Based on prior research (e.g. Frankel and Lee,)W8&owever expect some mispricing to
persist over the three year holding period. Wehtnore expect Buys (the stocks rated
buy) to have positive excess returfigdolds (the stocks rated hold) should have excess

returns around zero and Sells (the stocks ratédskeluld have negative excess returns.

Theoretically, the discounted cash flow valuatioodel can be used to value all stocks. In
our opinion it is however not adequate to invediffarently in all stocks the model defines
as under- or overvalued. Graham (Graham and Dofl84)ldefined an investment as
follows: “an investment operation is one which, ngborough analysis promises safety of
principal and an adequate return. Operations noetingg these requirements are
speculative.” In respect to this definition, wefeitntiate in our methodology investment
from speculation. Stocks that are determined toSade’ are considered investments and
are included into our main testing sample. Stocksied ‘Speculative’ are excluded. The
differentiation between ‘Safe’ and ‘Speculativeddits is based on the sensitivity of the
intrinsic value estimate on small changes in thgommput variables (earnings growth,
sales growth and net capital expenditure). ‘Spéieefastocks are stocks in which a small
change in one of these variables would changentresiment recommendation or where the
reliability of the input data could not be verifiéy historical relationshipE. Stocks that
could not be valued because either the intrinsicevavas not meaningful or data was

missing were excluded completely from the analysis.

34 Excess returns are defined as the returns aboveaw ke returns of all stocks in the sample.

% Table 15 and 21 in the appendix present the reséils wading strategy where both the ‘Safe’ and
‘Speculative’ stocks are included into the portfolibeey are not significantly different from the resutf the
‘Safe’ stocks alone.
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Data Selection and Measurement

Three main input factors have to be estimatedsbdaer FEV model: (1) the cash flow to
discount, (2) the cash flow growth rate, and () discount rate. The data used as well as

the measurement of each of these input factorspisieed below.

1. The cash flow to discount

As explained earlier is the cash available to di@ders or free cash flow to equity (FCFE)
the most correct measure of cash flow to use innttrainator of a discounted cash flow
valuation model. We calculated FCFE in the follogvimay:

Sustainable net income

+/- Change in working capital * (1-debt financingportion of working capital)

+ Depreciation & amortization * (1-debt financingoportion of depreciation

& amortization)
- Capital expenditures * (1-debt financing propamtof capital expenditures)

= Free Cash Flow to Equity

As discussed in greater detail in chapter 4.2, sean average of the pro forma earnings,
last year’s earnings per share and last year'satipgrearnings per share as our measure for
sustainable net income. We believe that an aveshdkeese measures represents best the
ongoing performance of the company priced by irussinto stock prices. The debt
financing proportion of capital expenditure and megation and amortization is proxied by
the average debt-to-asset ratio and the debt fingrproportion of working capital by the

average current ratio of the past 5 years.

All financial data is obtained from Compustat insBarch Insight and pro forma earnings
are obtained from I/B/E/S.

2. The growth rate of FCFE

We differentiate in our model three stages of glhoamd consequently need growth rate
forecasts for the initial high growth stage, thensition stage and the long term growth

stage.

In the first stage, we base the growth rate ofiegeon the fundamental growth rate (FGR)

approach developed in chapter 4.2. The FGR is arage of six different earnings growth
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rate estimates: (1) the analyst’'s consensus eargngvth rate, (2) a simple mechanical
forecasting model estimate, (3) a comprehensivehamgcal forecasting model estimate,
(4) the sustainable growth rate, (5) an estimatedban profit margins, and (6) an own

estimate.

The other components of FCFE are estimated basetherseveral casual forecasting
techniques making assumptions about the econoratamrships between sales, working

capital, capital expenditure and depreciation alstined in chapter 4.2.

In order to avoid applying the growth rates to atraordinary base year, the model
normalizes current input data like working capitedpital expenditure and depreciation.
Base working capital is recalculated based on dingesratio of working capital to sales later
used in the high growth phase. Base capital expaedand depreciation are adjusted by a
linear regression to reflect more normalized valaaswhich to apply estimated growth

rates.

In the transition stage, the first stage growtlesadre faded through linear interpolation to
the stable growth rate in stage three of the mdded. third stage growth rate is determined
by the long-term average nominal GDP growth andatherage historical net profit growth

rate in the US economy.

The relevant input factors are obtained from Retednsight (historical financial data),
I/B/E/S (consensus EPS forecasts and long-termremigrowth forecasts) and the bureau

of economic activity (estimates for the long-terrowgth rate of earnings).

3. The discount rate

The discount rate is estimated using the appro&theofundamental discount rate (FDR)
outlined in chapter 4.3. The FDR is a mix of fivfetent discount rate estimates: (1) the
CAPM, (2) a fundamental method, (3) the fundamentl premium approach, (4) the

market implied discount rate, and (5) an econonethad.

Theoretically, each cash flow should be discoursted different discount rate as the risk
free rate and the risk premium are likely to chaoger time. We however do not believe
that it is necessary to assign a different riskipoen to each annual cash flow separately.
The main reason is that implicit in a constant alist rate is already included a larger
deduction for risk from later cash flows because discount rate compensates for the risk

borne per period (Brealey and Myers, 2000). Theentbstant the cash flows, the greater
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the number of periods and the larger the total aidfustment of the later cash floWsA
change in the discount rate is only warranted wihenunderlying investment risk of the
company changes significantly. We identified theaeh instances: the three main life-cycle
stages of each company. Consequently, we are trgieg different discount rates reflecting
the different risk levels in the three life cyclages. In particular, we adjust in the methods
using either market or fundamental betas, the betsmrds one as suggested in Blume
(1975) and adjust the risk free rate and the riskmium to better align the long-term

discount rate forecasts with historical averages.

The various relevant input factors needed to detesitne FDR are obtained from Research
Insight (historical financial data), I/B/E/S (conses EPS forecasts and pro forma
earnings), the bureau of economic activity (estasdbr the long-term earnings and sales
growth rate) and Ibbotson Associates (risk freee raverages, market risk premium
estimates and data related to the S&P 500 index).

5.3 Empirical Results

Before presenting the results of our fundamentaltgyaluation model test, we would like
to highlight the fact that all inputs to the modet estimated based solely on historical data.
All information included into our model was publichvailable at the time of the valuation.
We present first the results of the different inppécifications, followed by more detailed

results for the three main input specificationg] #re results in the different industries.

5.3.1 Input Specification Results

As discussed earlier, to test whether our valuatmmdel is valid or not we must separate
the effect of model uncertainty from input uncertgi To solve this problem, we proposed
a test of the model using different input spectfmas. In the following, the excess returns
of a hedging strategy buying the top ten ‘Buy’ &®and selling short the top ten ‘Sell’

stocks identified by each input specification irclegear and for three different holding

% Technically, the increased risk of later cash fleweflected in steadily declining certainty equivie For
a discussion of certainty equivalents see Brealey ayetd{2000), p. 243.
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periods are presented. RANK indicates the rankitheinput specification of the model in

generating abnormal returns.

Table 5.1: Average returns; Different input spexfions; Buy-Sell; All industries; Top 10; 1994-
2002%'

Results 94-02 6 MONTHS Results 94-02 1YEAR Results 94-00 3 YEARS
RANK STDEV Avg Return RANK STDEV Avg Return RANK STDEV  Avg Return
2 BEST ESTIMATE 17.64% 24.86%, 3  BEST ESTIMATE 13.16% 24.34% 2  BEST ESTIMATE 7.26% 13.94%
9 ASENTERED 18.45% 12.29% 9 AS ENTERED 14.23% 12.95% 9 AS ENTERED 6.18% 6.87%
6  ANALYSTS ONLY 17.80% 2156% 4 ANALYSTS ONLY 14.10% 23.94% 6 ANALYSTS ONLY 9.51% 10.71%
12 EXCL. ANALYSTS 15.28% -3.64% 12 EXCL. ANALYSTS 10.11% -4.21% 12 EXCL. ANALYSTS 2.84% -4.87%
10 FRP 12.91% 11.29% 10 FRP 15.00% 9.92% 10 FRP 4.36% 1.75%
11 IDR 13.04% 458% 11 IDR 17.63% 4.26% 11 IDR 10.24% -1.25%
3 CAPM 18.15% 2447% 6 CAPM 14.47% 2347% 8 CAPM 7.34% 10.13%
1 FSIGHT 10.88% 26.96% 8 FSIGHT 9.22% 20.74% 1 FSIGHT 7.36% 16.59%
5 EARBEANA 16.32% 22.41%, 2 EARBEANA 13.25% 25.55% 3 EARBEANA 8.49% 13.15%
8 EARCAANA 20.04% 16.85% 5 EARCAANA 15.23% 23.49% 5 EARCAANA 9.12% 11.14%
7 EARCABEST 19.82% 20.28% 1 EARCABEST 15.97% 25.98% 4 EARCABEST 9.76% 11.43%
4 MIX 15.82% 23.72% 7 MIX 12.82% 23.05% 7 MIX 9.92% 10.33%
Average 0.00% 0.00% Average 0.00% 0.00% Average 0.00% 0.00%

In the above table can be seen that all specifieatwith the exception of ‘Excluding
analysts’ show positive excess hedge returns dweten year testing period. This and that
‘Foresight’ performs best over the 6 months and3tgear investment horizon indicates that
the model is valid and that input uncertainty appéa be the main reason for performance
differences. The fact that the only specificatiah showing positive excess returns over the
testing period uses unadjusted and purely backwaaking inputs demonstrates
furthermore that the model is even rather inseresito mistakes in the input factors -

remotely correct inputs produce investment returns.

By looking in more detail at the results of thefeliént input specifications, we find that
over the one year holding period earnings seenetmbre value relevant than cash flows.
Two out of the three earnings based measures beatash flow measures in relation to
their relative investment performance. The ‘Besineste’ specification follows closely on
the third place with only 1.2% less annual retuAmalysts only’ performs not much worse
on the fourth place. Additional human input liketire ‘Best estimate’ specification does

therefore not seem to improve model performaneesignificant way.

3" The results for all input specifications are for ylears 1994 to 2002 because not all specificationduges

a result in 1993 due to missing data. To make thetsesainparable, we choose 1994 as the starting year for
our investment strategy. The results of the 3 yeddihg period are from 1994 to 2000 as no laterized!3

year returns are available. For the same reasatheresults for the ‘Foresight’ specification redudr5 year
ahead data only from 1994 to 1998.
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The CAPM input specification worked well in the shterm (up to 1 year). One possible
explanation for this fact might be that the CAPMnislely used by financial professionals
(Welch, 2000) so that it is reflected at least teraply in stock prices no matter whether it
actually works or not. The other discount rate apphes (IDR and FRP) did not produce
satisfactory investment returns. That the IDR apphodoes not work well indicates that
past information about the discount rate is notigalarly helpful in estimating future

discount rates. The FRP approach works only siigietter because it is based on the IDR

approach and therefore strongly correlates with it.

The ranking of the input specifications is rathebust over the different holding periods.
‘Foresight’ works best over the short and long tdwm surprisingly not over the one year
holding period. The ‘Best estimate’ specificatiggpaars to be most reliable with ranks of 2
over six months, 3 over one year and again 2 dweetyears. It might consequently be best
suited for an investment strategy, even thougtewen produced the highest returns. In the

following, we focus therefore on the results osthpecification test.

5.3.2 Portfolio Strategy Results

The validity of the model becomes even more evidehén comparing the individual
portfolio excess returns. From the following gramlasm be seen that the model ranks the
valued stocks correctly: the stocks rated Buy atiypen those rated Hold, and Hold stocks

outperform Sell stocks. A clear step formation awpén every holding period.

Over the 6 months holding period (figure 5.2) ttexks the model identified as a Buy have
positive excess returns of 9.37%, Hold stocks ptedexcess returns around zero (-1.38%)

and Sell stocks have negative excess returns &2%2 All returns are annualized.

Over the one year holding period (figure 5.3) thsuits are similar: Buy stocks returned
27.6% annually while the Sell stocks returned o06I$% and the Holds 18%. Just as
expected are thus the excess returns for Buy stagks positive (8.11%), Holds have
excess returns around zero (-1.44%) and Sells hegative excess returns (-13.2%). That
the absolute Buy excess returns are smaller thamliolute Sell excess returns indicates
that the model is better able to identify stockset than stocks to buy. We explain this fact
by a higher degree of market inefficiency in relatio overvalued stocks. The institutional

money management industry is still more focusediraing undervalued stocks and gives
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more buy recommendation than sell recommendati@®ssbér et al., 2001). The only
slightly negative excess returns of stocks rateddHshow that the model identifies
successfully which stocks not to buy or sell.

Figure 5.2: Returns and excess returns; All industriBest estimate’; 1993-2002; 6 month holding
period

Excess Returns Returns
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Figure 5.3: Returns and excess returns; All indestyi‘Best estimate’; 1993-2002; 1 year holding
period

Excess Returns Returns
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Like documented in prior research generates aeglyabased on a DCF valuation model
excess returns over extended periods of time. Cadleinis able to distinguish between
future winners and losers in the stock market @period of three years (figure 5.4). This
shows that the market needs more than three yeaartect the pricing mistakes detected
by the model. In opposition to Frankel and Lee @)9®e find however that the mispricing

effect diminishes over time; annualized excessrmstover the short and medium holding
periods are larger than over the three year invastimorizon.
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Figure 5.4: Returns and excess returns; All indestyi‘Best estimate’; 1993-2002; 3 year holding
period
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Given the return differences over the various mgdperiods and considering transaction
costs and reinvestment uncertainty, it appears ttletoptimal holding period for stocks

selected with a DCF valuation model is the 1 yeadihg period. Although rebalancing

after 6 months produces the highest absolute gtuhese returns are annualized and to
actually realize them, investors needed to asshatete reinvestment in the second half of
the year would produce the same rate of returwolild also be necessary to deduct more
transaction costs. Rebalancing the portfolios oelery three years reduces these

transaction costs but at the cost of much lowenahreturns.

The return differences between the various holgiegods can be seen more clearly in
figure 5.5. As discussed above, the absolute ammegalreturns for all portfolios are

decreasing from the 6 month investment horizonhe 1 and 3 year horizons. The
mispricing is thus correcting over time. The resaliso show again that the model correctly

identifies what stocks to buy, hold and sell.

Figure 5.5: Holding period returns; All industriesBest estimate’; 1993-2002
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The differences in returns of the three portfolios each holding period are statistically
highly significant using a t-test assuming two-sé&mgqual variances. This type of t-test
examines whether the means of two data sets aw@d. ethe p-values associated with this
t-test for Buy vs. Hold, Buy vs. Sell and Hold 8l stocks are all significant at more than

the 1% level of statistical significance over allding periods (table 27 in the appendix).

In order to be useful, the model should also shomes stability in the individual annual
returns. Examining the results of each year seplgrat figure 5.6, we find that the ability
of the model to detect mispricing in the stock nediik stable over time. The Buy portfolios
have positive excess returns in all years; Seltkstdhave, with the exception of 1999,
always negative excess returns. Together this pexihhedge returns (Buy-Sell) that are
always positive, except again for the year 199%hat year the overvalued stocks became
more overvalued before collapsing in 2000 and pcodu large hedge returns for our
strategy. The irrational pricing during the stocrket bubble years found thus its way into

our model performance.

We view the negative performance of our strategg989 not as a potential weakness of
the model but rather as a strength. The modellestakidentify when stocks are mispriced
in the market — from time to time the market juséds more time to find out itself. Over the
three year holding period excess returns alwayaveehs predicted and not one single three

year period produces losses in the hedging strdtable 10 in the appendix).

Figure 5.6: Annual excess returns; All industriese&B estimate’; 1993-2002; 1 year holding period
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When looking at the absolute level of returns awae (figure 5.7) instead of the excess
returns, we find that the stocks the model idesdifas undervalued and thus assigned a Buy
recommendation have positive returns in every yieatuding the years of the latest bear
market. Investors using the FEV model for stoclestn would thus not incur one single
year of losses over the entire 10 year testingofettat includes one of the largest bear

market since the great depression.

We also note that most of the time even the Sedtlkst have positive returns, although well
below the average of all stocks in the sample. Bhisws that selling stocks short is in
general not a good idea given the positively skeaauaity returns over time. On the other
hand, a no-cash hedging strategy selling shors#ils and buying with the money the Buys
would produce large positive absolute returnslilad one year (1999) where they are only
slightly below zero (-2.21%).

Figure 5.7: Annual returns; All industries; ‘Best estite’; 1993-2002; 1 year holding period

60.00%
50.00%

40.00% /\ /
30.00% ~ A

20.00% / \\ /Y /I /
10.00% ///\V ¥ \V/ //

0.00% T T T T T T 1
1993 1994 1995 1996 1997 1998 1999 & 200/ 2002
-10.00%

-20.00%

-30.00%

Sell BUY-SELL Hold

Buy

What we also find out from figure 5.7 is that thatfolio returns are generally volatile. It
appears that the hedging strategy produces rewithshe least amount of volatility. The
annual returns produced by that strategy are giyevdahin 20% to 30%, they are lower
only in the boom years (1998-1999) before corrgctimthe bust year (2000) and returning
to the average level in 2001. Volatility data oihaal returns in table 5.8 confirm these

findings.
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Table 5.8: Returns, volatility and correlation cegints of annual returns to S&P 500 returns; All
industries; ‘Best estimate’; 1993-2002; 1 year hogperiod

Correlation

Return Volatility to S&P 500

Buy 27.57% 15.44% 56.82%
Hold 18.02% 13.93% 77.66%
Sell 6.26% 11.63% 76.53%
BUY-SELL 21.31% 11.72% -1.07%
BENCHMARK 19.47% 14.31% 76.51%
S&P 500 11.51% 18.19% 100.00%

The results in table 5.8 show that the high retwfnthe long and the hedging strategy are
actually realized with less risk (volatility) théime returns of the S&P 500 index. Especially
interesting for portfolio managers is also the thett the correlation coefficient between the
hedge returns and the returns of the S&P 500 istheg The model thus does not only
produce high returns with low risk but the retuans also negatively correlated to the index

returns making this investment strategy a perfaaitfor diversification®

The most important implication from an investor&@ng of view is certainly that substantial
monetary profits can be made by applying our memlebmmon stock valuation. Presented
below are the monetary results of an investmeatesiy based on the recommendations of
the model. The strategy assumes that an investests at the beginning of 1993 $100 in

each portfolio and rebalances at the beginningoh ollowing year.

Figure 5.9: Trading results; All industries; ‘Best esate’; 1993-2002; 1 year holding period
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3 This fact can be partly explained by our sample sele@rocess as our benchmark returns of all stocks
valued in the sample has only a correlation coefftoi 76.5% with the S&P 500 returns.
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The results are remarkable as the stocks ratecpBaduce an ending wealth after ten years
with annual rebalancing of $1076, the Hold stocks$491, and the Sell stocks of only
$173. The no-cash hedging strategy would producenaliing wealth of $661 by actually

leaving the capital untouched on a bank account.

These differences are large and clearly show that model successfully identifies
mispriced stocks and thus can separate future wsnfrem future losers in the stock
market. The returns translated into monetary wesltphasize the excellent performance of
the model in combination with the power of compaceshdreturns: relatively small
differences in annual returns compounded over fmueluce large differences in ending
wealth.

The results presented in this chapter have impbritaplications for the valuation of

common stocks:

1. The market is not efficient in valuing common steck

2. Discounted cash flow is a valid method to value own stocks

3. The FEV model works better in identifying what #sdo sell than in what
stocks to buy

4. Substantial excess returns can be realized by tingeaccording to our FEV
model.

The most important implication however is that thedel works; it can be used to generate

abnormal returns over extended periods of timbdénUS stock market.

It should also be noted that the results are mytifscantly different when the ‘Speculative’

stocks are included into the portfolios (table d5he appendix).

5.3.3 Industry Specific Results

On the following pages, the results of the indusipgcific tests are presented. These tests
provide further evidence of the stability of the debperformance among companies with
different fundamental characteristics. The resahs not significantly different from the
results of the test of all industries together enésd in the previous chapter but nevertheless
exhibit some interesting characteristics. The Ifdlustry is treated separately in the next

chapter.
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Industrial Goods and Services Industry

The valuation model proved to be useful in the stdal goods and services industry. The

portfolio returns of three different input specé#imns in this industry are presented in table
5.10.

Table 5.10: Total returns; Industrial industry, 132002; 6 month, 1 year and 3 year holding
periods

6 months Best Analysts Earnings 1 year Best Analysts Earnings
Estimate only Estimate only
Buy 16.64% 18.37% 13.07% Buy 23.91% 28.01% 19.17%
Hold 15.31% 15.35% 16.18% Hold 13.66% 13.56% 13.57%
Sell -5.17% -9.03% -8.94% Sell -1.74% -2.42% -3.62%
Buy-Sell  21.81% 27.40% 22.01% Buy-Sell  25.65% 30.43% 22.79%
3 years Best Analysts Earnings
Estimate only
Buy 12.61% 13.39% 10.62%
Hold 9.35% 10.02% 10.40%
Sell 5.28% 5.29% 3.04%
Buy-Sell 7.33% 8.10% 7.58%

The results show that absolute returns are gegpdaaller for industrial stocks than for the

average of all stocks, whereas the hedge retuenscemparable to the previous results.

The ‘Analysts only’ specification of the model werk best over all three holding periods,
followed by the ‘Best estimate’ specification arfke t‘Earnings’ specification. To be
consistent we nevertheless focus on the ‘Best aginmput specification in presenting the

results in greater detail below.

Over the one year holding period, Buy stocks in‘Best estimate’ specification returned
23.91%, the stocks rated Hold earn annual retufn$3666% and the Sell stocks have
negative returns of -1.74% on average over theytar testing period. This produces
average annual returns for the hedging strateg®5d5%. This magnitude indicates that

industrial stocks are not priced more efficientign the average of all stocks.

We find again a high degree of stability in theedtron of excess returns over time. Figure
5.11 shows that Buy excess returns are alwaysiy®snd those of Sell stocks always
negative. Even the year 1999 shows the predictidiaeship indicating that industrial
companies were less affected by the stock marketantd that time.
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From the graph can also be seen that it provechagare difficult to find undervalued
stocks than overvalued ones. The excess returtiseoBuy stocks are positive but rather

small, while Sell stocks have much larger negagxeess returns.

We however note that due to rather stable averatgens over time, the magnitude of the
results is heavily influenced by a few extreme ealuThe large negative excess returns for

the Sell stocks in 2002, for example, are due mpdmbne single stock.

Figure 5.11: Annual excess returns; Industrial indystBest estimate’; 1993-2002; 1 year holding
period
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In relation to the adjustment of mispricing ovendi (figure 5.12), we find that in this
industry the one year holding period is clearlyesigr to the 6 month period. Especially the
returns of the Buy stocks are much higher over dr ybhan over 6 months. The hedge
returns show most clearly that the 1 year holdiegaga is the optimal holding period for

industrial stocks.

Figure 5.12 also shows that the 3 year holdingogeneturns for Buy, Hold and Sell stocks
are more narrowly distributed than in the previcesults of all industries meaning that the
mispricing is correcting more quickly in this indysafter one year. The smaller excess

returns over the longer term might be attributatdethe relatively larger size of the

39 Lockheed Martin Corp. (NYSE: LMT) was correctheittified as a Sell as it lost 19.6% of its valuehatt
year while the average of all stocks in the sampileeg28.8%.
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companies in this industry (see descriptive stasist Larger companies are generally
followed by more analysts, have higher institutiomanership and consequently should be
valued more efficiently. That this is however ndtvays the case is illustrated by the
example of General Electric (NYSE: GE). The modeihitified GE in all years from 1997-

2001 as a Sell; nevertheless continued the stockitiwerform until the steep correction in
2000 and 2001. Sometimes individual stocks, esihedie ‘darlings’ of analysts and

portfolio managers, need more time to adjust tonsic values. Investors should keep this

in mind when forming portfolios.

Figure 5.12: Holding period returns; Industrial indtry; ‘Best estimate’; 1993-2002
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The monetary results of the trading strategy (Bgbrl3) show that the ending wealth is
lower in the industrial goods industry than iniatlustries together. It is so mostly because
of the lower magnitude of returns for these stamker the testing period and not because of
more efficient pricing of industrial stocks. Hefgethedging strategy produced even the
highest ending wealth.

Figure 5.13: Trading results; Industrial industryBést estimate’; 1993-2002; 1 year holding period
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Healthcare Industry

The model also works well in the healthcare indugtnerally perceived to be more stable
and therefore more efficiently priced. The retuaisthe Buy portfolio are substantially
larger than the returns of the Hold and the Selitfplios for the three main input

specifications over all three holding periods (¢abl14).

Table 5.14: Total returns; Healthcare industry; B92002; 6 month, 1 year and 3 year holding
periods

6 months Best Analysts Earnings 1 year Best Analysts Earnings
Estimate only Estimate only
Buy 48.36% 47.98% 42.75% Buy 36.88% 39.89% 31.13%
Hold 29.88% 33.50% 30.20% Hold 19.55% 20.40% 20.21%
Sell 19.84% 20.34% 10.76% Sell 9.39% 11.85% 2.42%
Buy-Sell ~ 28.52% 27.64% 31.99% Buy-Sell  27.49% 28.04% 28.71%
3 years Best Analysts Earnings
Estimate only
Buy 18.79% 20.30% 16.83%
Hold 11.51% 12.35% 10.11%
Sell 5.58% 7.91% 2.04%
Buy-Sell  13.21% 12.39% 14.79%

Just like in the industrial industry produces owee year the ‘Analysts only’ specification
the highest returns, closely followed by the ‘Bestimate’ and the ‘Earnings’ specification.
The superiority is however not uniform for the di#nt holding periods and the differences

are not very large.

In the ‘Best estimate’ specification, the hedgetfpio capturing the difference in return
between the Buy and Sell stocks produces annualetachs over the 10 year testing period
of 28.5% for semiannual rebalancing, 27.5% fordhe year holding period and still more
than 13% for the three year holding period. Onesaorafor the models’ superior
performance in this industry might be that healtbcstocks had on average higher returns
over the testing period. Higher returns create motatility which in turn creates a higher
potential for mispricing that can be exploited by tmodel. Another reason might be that
the median size of companies in the healthcaresinglis lower and that smaller companies

are more often mispriced than large companies.

The results are impressive also when compared tawer (figure 5.15). In the healthcare

industry, the results are unambiguous: in every f@eahe last 10 years the model was able
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to identify what stocks to buy and what stocksetlh. §his time, the excess returns for Buy
and Sell stocks are about evenly distributed, mithg that the model was equally
successful in identifying what stocks to sell andatvstocks to buy. This fact certainly

contributes to the higher magnitude of returnshefliedging strategy in this industry.

The hedging strategy is furthermore profitable werg single year showing that not only
the magnitude of the returns is remarkable bubhatsame time the return distribution over

time.

Figure 5.15: Annual excess returns; Healthcare indys‘Best estimate’; 1993-2002; 1 year
holding period
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Figure 5.16 illustrates the trading results of eatsgyy investing $100 in each of the
portfolios in 1993. The Buy portfolio produces amdimg wealth of about $2200 while the
Sell portfolio ends up with only $228 - almost témes lessClearly large profits can be

made in this industry by following the investmedv&e of the model.

The holding period returns over 6 months, 1 year &uyears are not significantly different
from the average of all industries (table 12 in dppendix). The magnitude of the excess

returns however remains larger for all three h@deriods.
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Figure 5.16: Trading results; Healthcare industryBédst estimate’; 1993-2002; 1 year holding

period
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Consumer Discretionary Industry

The results in the consumer discretionary indugtaple 5.17) are comparable in their

magnitude to the results of the industrial indusiryis might be explained by the fact that

in both of these industries mostly large and trereefmore efficiently priced companies are

valued. This industry has furthermore the highestiner of hold recommendations
(45.85%) compared to the average of all industfe29.26% (table 28 in the appendix).

The ‘Best estimate’ input specification producesehthe best results over the one year

holding period. This time the differences are quéege between the three specifications

examined.

Figure 5.17: Total returns; Consumer discretionandustry; 1993-2002; 6 month, 1 year and 3

year holding periods

6 months Best Analysts Earnings 1 year Best
Estimate only Estimate
Buy 23.19% 16.96% 15.59% Buy 24.08%
Hold 10.43% 9.68% 11.24% Hold 14.41%
Sell 5.41% 6.30% -2.58% Sell 4.41%
Buy-Sell  17.78% 10.67% 18.17% Buy-Sell  19.67%
3 years Best Analysts Earnings
Estimate only
Buy 11.23% 9.85% 10.24%
Hold 9.49% 8.13% 8.52%
Sell 2.61% 3.22% 0.93%

Buy-Sell 8.62% 6.63% 9.32%

Analyst
only
21.83%
11.82%
7.66%
14.16%

Earnings

19.96%
10.50%
3.74%
16.22%
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When the results are examined over time (table)5W8 note that the returns are not as
evenly distributed as in the previous industridse $tock market boom years produce very
disappointing results while the three years follagvthe boom produce hedge returns well
above 30% annually. Again are these returns tortainedegree caused by a few badly

mispriced stock&’ less so are the returns of the comparably disafipgiearlier years.

Figure 5.18: Annual excess returns; Consumer disocnetiy industry; ‘Best estimate’; 1993-2002;
1 year holding period
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Overall, the model worked well despite the factt ttyclical stocks are more difficult to

value than other stocks. How well it worked is stiated by the high average correlation
coefficients between intrinsic values and one yalaead market prices of 97% and a
maximum correlation of 99.58% in the year 2002 |&%9 in the appendix). This appendix
shows also that the consumer discretionary indubttg the highest ratio of correct
recommendations over all three holding periodsedms that in this industry the model is
able to very adequately predict future stock prieghout however especially profiting

from that ability in terms of returns. This findingdicates that the stocks in this industry

are more efficiently priced.

““NVR Inc. (AMEX: NVR), for example, soared from $51895 to over $470 today; Ryland Group (NYSE:
RYL) went from $5.8 in June 1997 to over $80 today.
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During testing this industry, we noted that mosbramendation mistakes by the model are
caused by misleading analyst forecasts of earni@gs. model requires an input for the
sustainable level of earnings and not the cyclighs or lows forecasted by analysts. To
find this level of sustainable earnings, we hathis industry to determine whether earnings
forecasts of analysts represent a permanent oraulclical level. The inputs could thus
not be applied per se into the valuation modeladjdstments were necessary to correct for
the cyclical nature of earnings. This additionafficlilty explains the much better
performance of the ‘Best estimate’ specificatiorttid model in this industry compared to
the non-adjusted other specifications. On the otiaerd, show the results that the model
works best in rather unstable macroeconomic tinkesith the years 2000-2002. Accurately
forecasting the long-term earnings potential isstho important additional determinant for

success of the model in this industry.

The graph showing the results of the different mgdoeriods looks slightly different this
time (figure 5.19). The one year holding period vides clearly the highest returns,
followed by the 6 month holding period. That theeth year holding period worked still
quite well is surprising given the fact that investusually do not hold this kind of stocks
for such a long period of time but rather are tignithem based on the expected future

macroeconomic environment.

Figure 5.19: Holding period returns; Consumer dig@raary industry; ‘Best estimate’; 1993-2002
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That monetary profits can be made in this indugrylustrated in figure 5.20. The Buy
stocks produce an ending wealth of $730 after &ars; the Hold stocks of $353 and the
Sell stocks of $145. The hedging strategy prodacesnding wealth of $293. These levels

are considerably lower than the ones in previoukisiries, showing the more efficient
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pricing of stocks in that industry or the difficel$ of the model in identifying the

mispricing.

Figure 5.20: Trading results; Consumer discretionargustry; ‘Best estimate’; 1993-2002; 1 year
holding period
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In the next chapter, we will test our model in thest challenging industry to value — the
information technology and telecommunication industt is treated separately because

stocks in this industry are generally not valuethvai DCF model.

5.4 Discounted Cash Flow Valuation in High-Tech Industres

After the successful test of the model in the Imealte, industrial goods and even the
consumer discretionary industry, we applied oucalsited cash flow model to the more
dynamic and therefore more volatile informationhtealogy and telecommunication (ITT)

industry.

Arguably all equity valuations are made in condiicf extreme uncertainty. However, it
does appear that certain industries, like the tegh industries, have particularly dynamic
conditions that make valuation especially challaggin the high tech sector estimating the
drivers of future cash flows, sales growth, earsiggpwth and net investments is extremely
difficult. Stocks in the ITT industry are therefogenerally not valued with an absolute
valuation model but rather with relative valuatitechniques. Indeed there are several

problems associated with valuing these kinds afkstavith a DCF model.
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First, the importance of expectations is enormous feséhstocks. In the high tech sector
what matters is less the currently realized resblis the expectations of future growth in
sales and earnings. Prices of high tech compawmesyrowth stocks in general, are
determined primary by supply and demand for theckstand only secondary by the
underlying fundamentals of the company. Demandsamply is much more unstable than
fundamentals and that is why investors’ degreeoatrol over these kinds of stocks is very

limited and objective valuation very difficult.

Second even if all the high tech companies would havecessful business models, the
reversion to the mean effect due to increased cotigmein profitable areas makes it
impossible for most companies to sustain growtlesradf 30% or even 50% over an
extended period of time. In this industry, a valuaimodel must take into account the mean

reversion effect and cannot use analysts’ forecadtsstorical extrapolated inputs.

A third problem is that the values of high tech compamies highly sensitive to small
changes in the discount rate. The low or negativeeat free cash flows and the large
expected cash flows in the distant future resultary long equity durations which make the

present value of the cash flow stream very semsitvchanges in the discount rate.

These problems are not necessarily linked to tHeatian model, but to the general
difficulties investors have when forecasting th&ufa of dynamic companies. Despite all

these difficulties, we test our FEV model in tmgustry. The results however are mixed.

First of all we find, opposed to the previous morature industries, that the market seems
to value earnings and not cash flow in the ITT stdy (table 5.21). Over the short and
medium term, the difference between the earningsfie@e cash flow input specification is
large and earnings are clearly more value relev@mer the 3 year holding period the
relationship reverses and FCFE becomes again nadte velevant than earnings. This

shows that in the long run also for high tech conmgsl cash is king.

Comparing the magnitude of returns, we find thayttare lower than in most other
industries despite the more volatile prices. Theraneolatile the prices, the higher is
theoretically the potential for earning excess metucaused by mispricing. On the other
hand, it is also more difficult to realize this eotial. In our model depends the magnitude
of excess returns on the successful detection gfmaing. Stocks in this industry are likely

to be mispriced but the detection of mispricingyaeto be difficult.
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After valuing all these companies, we think thatstnealuation mistakes are not caused by
the model but, as in the consumer discretionarystrgt, by wrong input factors. In the ITT

industry, we found many cases where analysts’ &stestrong earnings growth that later
simply did not materialize. Such stocks are wrongliued not only by the market but also

by the model.

Table 5.21: Total returns; ITT industry; 1993-20@month, 1 year and 3 year holding periods

G months Best Analysts Earnings 1 year Best Analysts Earnings
Estimate only Estimate only
Buy 36.62% 40.18% 36.63% Buy 25.43% 27.69% 25.99%
Hold 26.21% 23.37% 19.77% Hold 24.46% 22.61% 21.09%
Sell 17.18% 17.64% 10.53% Sell 12.99% 13.79% 7.67%
Buy-Sell  19.45% 22.54% 26.10% Buy-Sell  12.44% 13.90% 18.32%
3 years Best Analysts Earnings
Estimate only
Buy 18.32% 17.78% 14.79%
Hold 16.12% 15.58% 15.57%
Sell 2.65% 3.74% 3.24%
Buy-Sell  15.68% 14.04% 11.55%

The results from the different holding periods shagain that the mispricing persists over
three years for all three input specifications. Téeirns of a hedging portfolio rebalanced
only every three years are even larger than prelyadocumented. This is quite surprising
given the stock price volatility and the rather tab¢e business environment for this kind of

stocks.

Nevertheless produce the shorter holding perioglsdriannualized returns. Especially the 6
month holding period seems to work better thamédther industries. In figure 5.22 can be
seen that Buys for the 6 month holding period haweost linearly higher excess returns
than Hold and Sell stocks. It seems that the dyoarature of this industry requires more
frequent portfolio rebalancing. The optimal investmh strategy in the more dynamic

industries is therefore to discount earnings aneli@lance portfolios every 6 months.

Based on these findings, we present in the follgwtime excess returns over time for an
investment strategy based on the ‘Earnings’ inp&csication with a 6 month holding

period (figure 5.23). As the returns are annualizee thus implicitly assume to earn the
same magnitude of returns in the second half ofydsar. This however has not been

verified empirically. Consequently, the resultsgiddoe interpreted cautiously.
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Figure 5.22: Holding period returns; ITT industryEarnings’; 1993-2002
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Figure 5.23: Annual excess returns; ITT industryargings’; 1993-2002; 6 month holding period
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The results of the investment strategy in figuZ35how that return in all years until 1997
are in line with returns in previous industrieggisily better though, before in the later
phase of the bull market the problems start. In81#9e excess returns of Buy stocks turn
negative but produce still higher returns than $ledl stocks and thus remains the hedging
strategy profitable. In 1999 also the hedge retumms negative. The stocks the model
recommended to buy based on their fundamentals hegative excess returns while the
stocks to sell have positive excess returns. Tigathee hedge returns persist until the year
2000, although at a lower magnitude. After the teehble burst the hedge returns are again
in line with pre-bubble returns. Clearly had thetional stock market behavior at the end

of the last century an effect on the performanceusfmodel in this industry.
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The results of this investment strategy shouldnberpreted with caution in respect to one
more industry specific aspect. In some years thdemidentified only a limited number of
stocks to sell or buy and the reported returngtare based on a small number of stocks in
certain portfolios. This makes the returns sensitw outlierst’ For example, the model
identified in 1999 only two stocks as a Buy and siecks as a Sell (table 28 in the

appendix).

The mispricing in this industry finds its way alsdo the returns of our trading strategy
(figure 5.24 and 5.25). Not surprisingly are thenetary returns more volatile than in the
previous industries. We also note a temporary dech wealth in 1999, showing the losses
incurred by the strategy in that year. The losseshawever much larger for the hedging
strategy with annual rebalancing than for the shrdrolding period. An investment strategy
based on DCEF is therefore generally more riskyhia industry than in the previous ones,
especially over the medium term. The applicatiorthef FEV in the high tech industries

should thus be more oriented towards shorter hglderiods.

These results show that in the ITT industry therdegf input precision required by the
model is not always achievable over the longer tdfarnings forecast can be far off,
growth forecasts reverse, the number of sharesgumppnd down and capital expenditures
are completely unpredictable. We recognize here ttia model is only as good as the

inputs that go into it: garbage in - garbage out.

Figure 5.24: Trading results; ITT industry; ‘Earniag 1993-2002; 6 month holding period
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“1 The loss in the strategy in 1999 is actually entiegtributable to Nortel Networks (NYSE: NT). Thesk
was identified a Sell by the model but moved up nitbe; 200% before loosing more than 90% of its value
within the following 2 years.
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Figure 5.25: Trading results; ITT industry; ‘Earniag 1993-2002; 1 year holding period
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A related problem we noticed while valuing ITT dteas that some companies don’'t seem
to care much about their current financial situati®uch companies have usually large
capital expenditures, negative earnings over exgmeriods of time, increase sales mostly
by acquisitions and finance all that annually wakditional equity capital. In good
economic times, this strategy might work well butten equity markets are drying up, these
companies face immense difficulties to survive. 8ammmpanies in the sample nevertheless
managed to survive the ten year testing period witha single profitable year or even a
single year with positive EPS forecasts by analylte intrinsic values as measured with a

DCF model of such companies consequently are ysuaty low or even negative.

In summary, we think that investors should onlytimausly use a DCF valuation model in
high tech industries. It is however not that thedeladoes not work in these industries, but
much more that the data available are not accweateigh to provide a reliable input

estimate.

6. Results, Implications and Consequences

After a summary of the results of our model test, propose in this chapter an investment
strategy based on the findings that best explb#snbarket inefficiencies found. After that

we present potential limitations of our study andgest ideas for future research.
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6.1 Summary and Results

While the DCF model is often criticized as beindiwfited practical value, we have proven
it to be useful in a wide range of circumstancessyite the high degree of precision
required by the methodology of our study, the madaiked well in ‘normal’ markets, bull

and bear markets, in stable industries, cyclicalugtries and even in very dynamic

industries.

From the ten input specification tested in thissditation, nine earned positive excess
returns over the entire ten year testing periodlyQne specification based on purely
historical extrapolation of input factors did nobrk. Given remotely correct input factors,
the model is thus able to identify under- and oakred stocks and is consequently capable
of earning significant excess returns in the stmekket over 6 months, 1 year and even 3

years.

The magnitude of the returns (excess returns) & th the ‘Best estimate’ input

specification Buy stocks produce an average ametain with annual rebalancing over the
ten year testing period of 27.6% (8.11%) compaoeithé Hold stocks of 18% (-1.44%) and
the stocks the model recommended to sell of 6.38.2%). That the model is able to
differentiate between under- and overvalued stooles a period of three years is surprising
and shows that the US market is not that efficadtdr all. The optimal holding period for

stocks in our sample appears to be one year eveunglthsix months also produce

satisfactory returns, especially in the more dymamdustries.

Another important finding of our study is that commstocks are indeed valued based on
their expected future cash flows and that it theepays off to take a long-term view when
investing. Our approach consists of forecastingoup75 years of future cash flows, which
stands in complete opposition to the current peastiof focusing only on next quarter’s or

next year's earnings.

Discounted cash flow valuation is based upon distduture cash flows. Given these
informational requirements, our results confirmttkize approach is best used for firms
whose cash flows are currently positive and caedbenated with some reliability for future
periods. The further we move away from this ideslizetting, the more difficult and risky
discounted cash flow valuation becomes. The ma&lehly as good as the inputs that go

into it.



84

The success of our model is dependant on the nuaibéentifiable mispriced stocks in an
industry. We find that some industries are rarelgpmced (e.g. the consumer cyclical
industry), others are mispriced but not clearlyniif@ble by the model (e.g. the ITT
industry). The overall success of the model neededs shows some stocks to be always
mispriced in an identifiable way. Mispriced stocke stocks of companies that are on
average small, have a low P/E ratio, a low P/Boratilow price and are profitable (table 3
in the appendix). These preliminary findings regagdthe determinants of mispricing
confirm earlier research into the subject docunmgné size effect and a low multiple effect
in the stock market. Our investment strategy tharshyp exploits these anomalies. The fact
that the mispriced companies have a low price aadrmre profitable indicates furthermore
that the model follows a contrarian investment apph by identifying temporary weakness

in fundamentally strong stocks.

Given these findings, we believe that the alreadpdg results could be improved
considerably by valuing more small companies thatless followed by analysts and thus

less efficiently priced.

Taken as a whole, the results show that statistisanificant excess returns can be earned
formulating an investment strategy based on the D&lation approach. What these

findings mean for market efficiency has however heen determined yet. Damodaran
(2004) writes that in the case of statisticallyngigant excess returns in the stock market,
these returns first have to be adjusted for riskoider to examine whether a market
inefficiency exists and then also for transactiosts to conclude on a market anomaly. The
crucial difference between a market anomaly andaeket inefficiency is that it is possible

to make money in the first case but not in the sdcoa crucial difference for investors.

In relation to risk, the DCF approach produces matiically risk adjusted returns as risk is
explicitly considered in the discount rate of thed®al. Our approach however exploits some
of the market anomalies documented in the liteeatiuch as the size effect or the low P/B
and low P/E anomaly. We thus have to determine lenedur results are caused by omitted
risk variables or are the result of market mispicilt could well be that the approaches of
the FRP and IDR which did not produce large positiedge returns simply reflect better
the true ex ante cost of equity capital so thatréseilts could be explained by omitted risk

factors in the fundamental discount rate.

Bernard et al. (1997) write about the distinctiostvizeen mispricing and omitted risk

variables that mispricing is more likely if (1) ewomically large returns are predictably
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concentrated around earnings announcements, argr@jnvestment portfolio returns are
consistently positive for different sub-periods. dar study, we could clearly show that
returns of the hedging strategy are consistentlgitipe in different years and market
conditions. Empirical studies of related researckrankel and Lee (1998) and Ali, Hwang
and Trombley (2002) find furthermore that the promavergence to intrinsic value occurs
mostly around earnings announcements. Our res@thas much more consistent with the

mispricing hypotheses than with the omitted riskiatales explanation.

Overall, these facts indicate that excess retusrtigh cannot be explained by missing risk
factors alone, especially if one is considering thahe ten year testing period, the strategy
produced only one year of slightly negative hedsjarns and stocks rated Buy never show

a loss. The results strongly point to another ntariedficiency.

Before concluding on a market anomaly, we must idensexplicitly the transaction costs
associated with actually executing our investmerategy. Transaction costs include the
trading costs, the bid-ask spread and the priceaginpf the trade (Sharpe et al., 1999).
Transaction costs therefore are mainly a functibthe liquidity of the stock. In general,
small and less liquid stocks are more neglectethbymarket and therefore more likely to
be mispriced. These same firm characteristics hewalso create higher transaction costs
so that the mispricing might not be fully exploi@leconomically. The stocks in our sample
have an average (median) market capitalization 1&.% billion ($4.2 billion) and are
therefore considered large stocks. In that sizgeand given our low portfolio turnover,
the total transaction costs should not amount teertttan 1% per year for a roundtrip trade
(Sharpe et al., 1999). The excess returns remaneftire positive at about 7% annually for
the simple long strategy and about 20% for the imgdgtrategy. The results thus suggest
that we have not only found another market inegficly but also a market anomaly.

In the following chapter, we present an investnstrdategy that shows how to best exploit

this market anomaly.

6.2 Investing in non-efficient Markets

In the stock market, two things are essential ta aanormal returns using a DCF valuation
model: (1) a successful identification of mispricg&dcks, and (2) a convergence of price
towards intrinsic value. ldentifying mispricing theill not correct over time does not

contribute to excess returns. The results of oavipus study show that convergence occurs
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and that most of it takes place within one yearaminvestment strategy, stocks should

therefore be held for a period of one year.

The investment strategy comes thus down to idengfynispriced stocks. Obviously we
suggest the use of a DCF valuation model, but wtb strict rules attached to its

application.

Thefirst rule is to reduce potential behavioral biases as magtoasible. Valuation is not a
science; even though the valuation model is quaivié do leave the inputs plenty of room
for subjective judgment. Thus, the intrinsic vab#ained from the model is colored by the
biases brought into the valuation process. We sigge ways to reduce these potential
biases. The first is to avoid taking a strong puloli financial position on the value of a
stock before the valuation is completed. In margesathe decision on whether a stock is
under- or overvalued precedes the actual valuateading to seriously biased intrinsic
value estimate. The second way to reduce behaviactdrs is to ignore the name of the
company in the valuation process and like this dtue stocks really solely based on the
guantitative numbers. Like this, the influence nb&onscious associations and prejudices

are eliminated and the valuation becomes more tgec

The second rulein the application of the fundamental equity vélia model is to be
prudent in the stock selection process. When ttigngic value obtained from the model is
significantly different from the market price, waggest to assume first that the market is
correct and to look for arguments that support ¥iesv. Especially, investors should check
whether the inputs are correct and reliable. Ohte inputs are reasonably conservative
and the stock is still significantly mispriced shibthe stock be bought or sold. Furthermore
should, like in our study, a clear differentiatibring made between an investment and
speculation. We documented in our previous study ‘®peculative’ stocks do not provide
considerably better returns than the ‘Safe’ stobks add a lot more volatility to the
portfolios (table 15 in the appendix). We suggéstefore to include only stocks into the
portfolios that are an investment in the sense @h@&m and provide a clear margin of
safety. In general, these are stocks of companitbsassomewhat stable past, no mergers or
acquisition that distort historical relationship#at are profitable, exhibit a stable
relationship between capital expenditure and degtien and have reasonable debt levels.
We advice thus not directly against using the madelertain very dynamic industries, but
rather to use it for stocks where the investor &dasasonable degree of control over the

input factors. The degree of control is greatesenehstock prices are determined by
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fundamentals, where the fundamentals are positidepaedictable, and where the stock is

substantially mispriced given these fundamentals.

Following the above rules, about 100 stocks shbalgalued in each industry to create sub-
samples of under- and overvalued stocks. From tlsedesamples the most grossly
mispriced stocks should be analyzed using fundaahemalysis. Making the valuation in
the way described above before the traditional yaialreduces behavioral biases in this
more subjective part of the investment process. dther way around, it is mostly that
investors like the fundamentals of a company aed tiring this bias to the valuation model
ending up with their favorite companies being undkred as well.

The sub-sample of under- and overvalued stockspisd the first valuation test and have
sound fundamentals should then be valued agaig asirer methods like relative valuation
techniques to double check the previous findingdy @he stocks that pass all three tests are

valid investment candidates.

In the portfolio selection process, we have to sevihe generally accepted view that
diversification reduces risk while not reducing eg@d returns. Unfortunately, this
statement is only true in efficient markets. Infilegent markets diversification is costly

because it means investing in the second best ssts@cond most mispriced) and so

forgiving higher returns.

Our study clearly demonstrates that the more staoksncluded into a portfolio, the more
investors move away from the mispriced stocks &ednhore average the returns become.
In that sense, diversification in a non-efficienarket is a defense against ignorance. As
everybody is in some way ignorant about the initinsalue of common stocks, some
defense is good, but like with insurance, too msatostly. Too much money might be put
into mediocre investments and too few into goodsShénvestors must recognize that in

non-efficient markets diversification offers nodrkeinch.

We therefore suggest including into a portfolio nodre than 10 stocks per industry or a
total of 25 to 30 stocks. Fewer stocks not onlyrease the potential of earning higher

returns but at the same time reduce transactiais.cos

“2 This point is also made by Warren Buffet who asksasider the following about diversification: “If the
best business you own presents the least financiahngkhas the most favorable long term prospects, why
would you put money into you twentieth-favorite Imess rather then add money to the top
choice?”(Hagstrom, 1995, p. 266).
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In respect of these recommendations, we test ifolleving a trading strategy investing in
only the top 10 (top 5) most undervalued stockslastified by our FEV model and selling
short the top 10 (top 5) most overvalued stocksacoh industry and each year over the ten
year testing period. We thus create a portfolid@{20) stocks to buy and 40 (20) stocks to

sell.

The strategy outlined above is a hedging strateggnimg that we are selling an overvalued
stock short and buy with the money an undervaltecksIn essence therefore, this strategy
is a zero investment strategy and does not requiyecapital investment, except of a margin
requirement that could be invested in US Treasegusties. In the hedge fund industry,
this kind of strategy is known as ‘long-short eguitr ‘market neutral equity’.

In more detail, the strategy requires that in eggdr an equal amount of money is invested
in each stock bought and sold short. Due to outduinsample of 40 companies per industry
in each year, we have to regulate for cases wherenbdel identified less than 10 stocks (5
stocks) as either a Buy or a Sell. In the caseafrstocks to sell than to buy, we solve the
problem by investing the money from the short salene year Treasury securities with an
assumed return of 0%. In the case of more stocksydhan to sell, we assume that money
is borrowed to buy the additional stock. We thusuage that in such cases no stock is sold
short but rather that the money to invest in thg Biocks is borrowed at the cost of (9.
The results of this hedging strategy for the threen input specifications are presented in
figure 5.26.

For all three input specifications, the resultsvelam increase in returns as the portfolio size
is reduced. The strategy investing in only theSapost mispriced companies (buying the 5
most undervalued stocks and selling short the 5t mesrvalued stocks) produces always
the highest returns (up to 30.3% per year), folldwg the top 10 strategy (up to 23.9%)
and the previous strategy including all stocks idfiexl as either a Buy or Sell with up to
21.6% annual performance over the ten year tegiergpd. These results show that the
more mispriced a stock is as identified by the ratie higher is the subsequent correction
and the higher are the hedge returns of our invastrstrategy. This further confirms the
validity of our DCF model and proves that diversafion is indeed costly in non-efficient

markets.

3 Although these assumptions are generally not megiitygethe difference between the interest rateivecke
and the interest rate paid in the security lendimggss is small. Furthermore could instead of usinghad
money own money be used to eliminate the interespeatable altogether.
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Figure 5.26: Total returns; All industries; 1993-2Q@Ryear holding period
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In figure 5.27 we present the portfolio returns foe Buy and Sell stocks of the ‘Best

estimate’ input specification in more detail. lincae seen that the top 5 Buy (Sell) stocks
have significantly higher (lower) returns compatedhe average of all Buy (Sell) stocks.

These results show again that an investment syratieguld focus on the most under- and
overpriced stocks.

Figure 5.27: Total returns; All industries; ‘Best entite’; 1993-2002; 1 year holding period
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The monetary returns of such an investment straaeg\yresented in figure 5.28. There we
see how the differences in percentage returnslatensto monetary differences over time.
Buying the Buys with the money from shorting thell #ocks turns an initial $100

investment into an ending wealth of $1250 aftey@8rs. This kind of return is earned with
no capital requirements besides a margin requirermera bank account. They are also
produced using no leverage. In essence, investaisl @arn more than 30% annual return

over ten years by simply leaving their money oraakbaccount. The more traditional long
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strategy produces an ending wealth after 10 yela$d®12 compared to the Sell stocks of
just $154 and the benchmark of all stocks of $554.

Figure 5.28: Trading results; All industries, ‘Besstinate’; 1993-2002; Top 5; 1 year holding
period
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By examining the results in each year in figureéd5\e see that the top 5 hedging strategy
does, like in the previous results, produce a i0s4999. We attribute this loss to the
irrational stock market behavior in relation tothigch stocks during that time. In 1999, the
top 5 hedging strategy in the ITT industry produeedeturn of -76.6% (table 26 in the
appendix). Excluding this more volatile industry wia improve the results in such a way
that the top 5 hedging strategy would be profitablevery single year.

The results of the top 10 hedging strategy aresigiificantly different (table 16 in the
appendix).

Figure 5.29: Total annual returns; All industries;éBt estimate’; 1993-2002; Top 5; 1 year holding
period
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Figure 5.29 also shows that the return distributi@ar time is comparable to the previous
results of all stocks but the magnitude both to tpside and downside is larger. In
inefficient markets diversifying portfolios thusdeed implies a tradeoff between risk and

return.

The total returns of the top 5 investment stratesyy in general from 35% to 45% per year.
The strategy is not only very profitable but at aene time comparable in terms of risk to a
simple buy-and-hold strategy as indicated by tresds and the traditional statistical risk
measures in table 5.30.

Table 5.30: Returns, volatility and correlation ¢fgents of annual returns to S&P 500 returns; All
Industries; ‘Best estimate’; 1993-2002; Top 5; hybolding period

Correlation

Return Volatility to S&P 500

Buy 35.30%  20.82% 47.83%
Sell 5.02%  11.54% 63.49%
BUY-SELL 30.28%  19.53% 13.46%
BENCHMARK 19.47%  14.31% 76.51%
S&P 500 11.51%  18.19%  100.00%

The low correlation with the S&P 500 returns makéhbthe simple long strategy (Buy) as
well as the hedging strategy (Buy-Sell) interestimgportfolio managers. With the hedging
strategy investors could earn almost independeritlyhe direction of the general stock

market a 30% annual return with volatility compdaestio investing in an index fund.

At this point we would like to emphasis again tlla¢ model uses only objective and
verifiable data known to everybody at the timehsf valuation. The results shown in any of
the many strategies (except for the ‘Foresightuingpecification) in every industry could

actually have been achieved by simply using oud&mnental equity valuation model.

The reported results could even be improved wheteau of focusing only on the ‘Best
estimate’ input specification, the specificatiomattivorked best for each industry would be
selected. We however believe that this would baiurg#nd not necessarily representative
for future returns as people may lack the discelio follow the recommendation of the
input specification blindly, without having the dslity to adjust these estimates. We
therefore consider the ‘Best estimate’ specificatim be the behaviorally best and

practically most realistic test of the model.
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Whether these returns will be realizable in theifeitis another question. It is important in
that respect to examine what normally happens twrabal returns once a successful
strategy has been uncovered and publicized. Incéise of the DCF model have many
studies (e.g. Sorensen and Williamson, 1985; Hauty@®i/, Frankel and Lee, 1998) shown
its practical validity in the past. Neverthelesgevee still able to identify mispriced stocks.
Besides that is the DCF model a rather old valnatimdel and all finance students learn
how to use it. It is therefore unlikely that thecegs returns of an investment strategy based
on DCF are simply going to disappear once thisediaon has been published. We
thoroughly believe that in the stock market psyobalal and institutional factors always
will create mispricing and therefore the potential earn abnormal returns using a

systematic and disciplined investment approachthkeone based on DCF valuation.

6.3 Possible Limitations and Future Research

Investors are constantly in search of the ‘HolyiGran investment strategy producing high
returns with low risk. It seems that we might hdeand such a strategy. According to
Sharpe et al. (1999) it is imperative in the fisghluation of a successful trading system to

check for the following potential problems:

Failure to adjust for risk

Failure to consider transaction costs
Failure to consider dividends
Non-operational systems

Data mining

Efficient market forces

No gk~ bR

Failure to use out-of-sample data

In our study, we tried to avoid all of these poksiources of errors. We adjusted fizk

by using many estimates, also new ones, to deteramnappropriate discount rate for each
stock. Furthermore does the hedging strategy peduaty one year with actual losses that
were even comparably small. The annual return Nitjais also comparable to a simple
buy-and-hold strategy and in the discussion of waitrisk factors vs. mispricing we
concluded against the risk explanation of excessne as large as the once documented in

this study.
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We did not explicitly adjust our returns fdransaction costsThe annual rebalancing
however requires only a low portfolio turnover rafde costs are thus comparable to a
passive investment strategy. Subtracting 1% amndalltotal transaction cost differentials
would also not materially impact the impressivef@enance of more than 30% annual
return in the hedging strategy. This strongly ssgdbat our strategy remains profitable

after transactions costs and the cost of perforifiegiecessary analysis.

Our study measures the total return and is thusideningdividendsexplicitly. The return

differences can therefore not be explained by wffees in dividend yields.

Our system is furthermore fullpperational It only considers information publicly
available at the time of the valuation. We only asalyst earnings forecasts and historical
financial information. While adjusting these datalhe ‘Best estimate’ study, the names of
the companies were omitted to avoid as much asipessmconscious knowledge transfer
about future events. However it might be possibé because the year of the valuation was
visible, we unconsciously adjusted the inputs shgim the direction of the existing market
trend of that time. To minimize that, we followdtetadjustment rules outlined in chapter
5.2. That the returns cannot be explained by tbé&tntial problem show the comparable

returns of the manually unadjusted ‘Analysts oigut specification.

A small operational problem arises however fromgample selection of our database. The
large input requirements of the model forced usdasider companies with rather long
historical data records. We thus might be subjeetnt ex post selection bias or survivorship
bias as we included only companies that survived 2002 into our sample. Theoretically,
it was not possible at the time of valuation to\wnehich company will survive that long.
We however believe that model performance wouldallst improve if we would consider
the possibility of bankruptcy because the modelaigetter job in identifying what stocks
to sell than it did in what stocks to buy. Furthersndoes the bias in no way negate the
successful relative performance of the model. Térparisons between the model’'s Buy
and Sell portfolios and the average of all stockshie sample are valid and the hedging
strategy remains fully operational. Precaution #&hanly be taken when comparing the

Buy portfolio returns to market averages that idelbbankrupt stocks.

Data miningrefers to coincidental statistical significanceitMdut a causal relationship any
empirical result may be coincidental and might mointinue to exist in the future.

Considering the strong theoretical basis of our@ggh and given that it is not one of a
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thousand valuation models tested but the only ibieyvery unlikely that data mining plays

arole in our study.

More dangerous is the power efficient marketsOnce discovered and copied by other
investors, the anomaly documented in this dissertatould disappear. As discussed

earlier, we do not believe that this will be thee@ our approach.

Out of sample testing not a major problem in our study as the moslatationary so that
every year in every industry must already be camed an actual out of sample test. It
remains to be seen whether the results will coetiti be so great in the future. Past

performance is never a guarantee for future peidiogg, but it gives a hint.

Given the results and limitations, we think futuesearch in this area of valuation should
focus on:

1. Model building: increase the degree of detail inFD@luation models

2. Risk and the discount rate

3. Additional model testing: formation date, otherustties, other countries

4. Determinants of pricing efficiency.

1. Model building

Improvements of the model should be made in relatidthe degree of detail. However
given the large input uncertainty, the benefitssofall improvements in details might be
rather small. On the other hand point Levin ands@is(1998) out that uncertainty is
additive. The fact that there is a lot of uncefiaim the data should really encourage

researchers to reduce this uncertainty as mucbsshpe and therefore increase detail.

When increasing detail in future research, it isnadjor importance to think about the
internal consistency of the input variables. Foaragle would increasing details like the
capitalization of R&D expenditures require a cop@wding adjustment to capital

expenditures, depreciation and probably also thecasted earnings growth rate.

More effort should definitively be put into the quaative determination of the length of
the extraordinary growth period. Since the growdteris expected to decline to a stable
level after this period, the value of a stock wiltrease as the growth period is extended.
While we developed criteria and methods that mighuuseful in making this judgment in

chapter 4.2.3, it remains difficult to estimate gmewth duration quantitatively.
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The model could also be improved in relation to ithplicit assumption about the infinite
life of each company. A consequence of the asswsuedval of the firms in our model is
that discounted cash flow valuations tends to lawveptimistic bias because the likelihood

of the firm going bankrupt is not considered adegjya

The most neglected value driver however is theadist rate. This challenging field for

future research is discussed next.

2. Risk and the discount rate

In our opinion should much more effort be put ithe development of a valid risk-return
model to determine the appropriate discount rage (1999) writes that this problem “is
perhaps the single most pressing research isstgporate finance”. The theories proposed
today, e.g. the CAPM or the three-factor model, i too simplistic and capture only

poorly the actual market process of translatink ingo a return requirement.

Future research should consider investment rislerboradly. Risk is multidimensional and
the most important dimension of risk is often iggobin theory: time. Risk and time are in
essence two sides of the same coin. In the shront f@ice volatility might be an acceptable
measure for the probability of lower than expeatettirns for investors. But in the longer
term, past price volatility is no longer a good yyrdor future cash flow uncertainty and
therefore return uncertainty. For investing ovee tbng term, fundamental factors that
indicate higher uncertainty of future cash flowsl dhus increase the possibility of lower
than expected returns are a better indicator kfthian simply historical price volatility. We

believe therefore that our fundamental risk appnga@ very promising concept and future

research should build on our findings.

We identify three main problems associated withftimelamental risk premium approach of
determining an ex ante risk premium based on fureddah risk factors. First, the measures
for uncertainty of future cash flows must be corrét other words, the fundamental risk
premium must capture the main risks as well as tinglividual weights priced into the
discount rate. Second, the link between the rigkllenherent in each risk factors and the
risk premium must prove reliable. Critical for theccessful application of the model is the
long term stability of the relationship between tis# factors and the implied risk premium.
The fact that our multivariable approach did naidurce large returns means either that the
approach is misspecified and markets indeed inefficor that the approach actually

captures better the true required rate of retuinw@stors so that the excess returns found in
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our study are nothing else than a compensationrfotted risk factors in the discount rate.
Future research should answer this question bgatin or dismissing the FRP approach,
for example by comparing the discount rate estimaterealized returns or other risk

proxies such as size or the B/M ratio.

The third problem in our fundamental risk premiuppmach is related to the directional
predictions of the different risk factors. The effef some risk factors can be ambiguous.
For example, an increase in leverage can be e#hpositive or negative risk signal
depending on the situation of the company. To tkierg that the implications of these
signals about future cash flows are not unifornossrthe set of firms, the power of the
aggregate fundamental risk premium to differenttzdéveen high risk and low risk firms

will ultimately be reduced.

3. Additional model testing

After having improved the model in relation to tiegree of detail and the discount rate, it
should be further tested in other industries inW&and also in stock markets outside the
US. We expect the results in foreign equity marketbe even better than in the more
efficient US market. The model should also be teie valuing more small and mid-size

companies where we also see the potential of eaevian higher returns.

Another important question future research shoudress is when to best form the
portfolios. Differences in formation dates can hameimpact on the magnitude of realized
returns. Damodaran (1996) reports on a study tkamaes the winner-looser portfolio
study of DeBondt and Thaler (1985) and finds thartfplios formed in December earn
significantly higher returns than portfolios formedJune. We could thus probably improve
our results further by forming the portfolios in &enber and profiting from the well

documented January effect.

4. Determinants of pricing efficiency

Future research should also focus on identifying/ whrtain stocks are mispriced and
examine consequently the determinants of pricinficiehcy. If stocks with certain
characteristics are more or more often mispricaa thihers, then by selecting these stocks,
the returns from an investment strategy based @€ valuation model could be improved

further while at the same time reducing the riskuth a strategy.
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Future research should also examine the interoelstiip between the market inefficiency
found in this dissertation and the other inefficiess documented in previous research. It
might be that a DCF model exploits to a certainrdeghe existing anomalies. In the
descriptive statistics in the appendix (table 3) fimel that the degree of mispricing is

strongly negatively correlated to the P/E ratioisTineans that the model identifies low P/E
stocks as undervalued. That low P/E stocks haviehigubsequent returns is already
documented extensively in the literature. Our pmglary findings into the determinants of

pricing efficiency also exhibit the well documentetB effect and the size effect.
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Final Word

We show in this dissertation that while valuingt@ck is not an exact science, it is also not
a total mystery. Our discounted cash flow modedbte to identify under- and overvalued
stocks in the US stock market and therefore is #bldifferentiate between superior and

inferior investments.

In respect of the model's usefulness in generadimgormal returns also in the future, we
would like to quote Benjamin Graham in his classm@ok on value investing: “the moral

seems to be that any approach to moneymaking irsthek market which can be easily
described and followed by a lot of people is bytetsns too simple and too easy at last. [...]

All things excellent are as difficult as they aager.”**

4 Graham (1973), page 100
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Appendix

Table 1: Risk Factors considered in the Fundamental Bk Premium Approach

th

P

al

S

No | Risk categories and risk factors| Sign | Explanation and Justification
I Business risk
Accounting based business risk|
measures
1 Standard deviation of sales /5 | + LaPorta (1996) shows that firms that exhibit staple
year average of sales growth are more like to show stable future grow
2 Standard deviation of EBIT /5 | + Measures the volatility of operating income
year average of EBIT
3 Standard deviation of CFO/5 | + Minton et al. (1999) show that cash flow volaili
year average of CF leads to underinvestment, which in turn reduces
expected future cash flows
4 %-change in EBIT / %-change in+ Operating leverage
sales
5 Worst year ROE / average 5 yept %-decline in ROE: measure for the volatility of
ROE ROE
6 Worst year EBIT / average 5 yeat %-decline in EBIT: Barth et al. (1999) find that
EBIT earnings volatility is a proxy for operating risk
7 %-change EBIT / %-change + Billings (1999) finds that a strategy investimg i
industry EBIT stocks with low earnings volatility and selling
short high earnings volatility stocks generates
consistently large, positive returns
8 Net PPE / sales + A higher level of fixed cosesates higher
earnings variability
9 Past year EPS growth + Higher past growth ind&atore volatile future
growth due to the life cycle of the firm
10 | 5year average exchange rate | + Measures the degree of exposure to internatior
effect / EBIT risk factors
11 | Market capitalization - Chan et al. (1991) arthet small firms are more
sensitive to economic shocks than large firms
Analyst based business risk
measures
12 | Dispersion of analysts’ earnings + Cragg et al. (1982) argue that dispersion in
forecasts analysts’ earnings forecasts is the best singke ri
proxy
13 | Magnitude of analysts’ earnings + Givoly et al. (1984) find that the predictability
forecast errors earnings correlates with traditional risk measurg¢
14 | Standard deviation of long-term + Gebhardt et al. (2001) find that the long term
growth forecast growth forecast of analyst proxies for risk
Il Financial risk factors
Leverage ratios
15 | Cash/ current liabilities - Cash or quickaatiaptures balance sheet distr

£SS
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16 | Current assets / current liabilitigs Currextir: captures balance sheet distress
17 | %-change in current ratio Early indicator afakening in financial position
18 | Book value of debt / book valug + Book leverage ratio: A firm’s cost of equity is a
of equity increasing function of the amount of debt (Fama
and French, 1992)
19 | %-change in short-term debt Early indicatohigher risk of financial distress
20 | %-change in long-term debt Richardson e28I08) find a consistently strong
negative relation between all major categories ¢
external financing transactions and future stock|
returns
21 | 5year average %-change in See item 20
shares outstanding
22 | %-change in accounts payable Chan et al. jZo@d that following an increase
in accounts payable future returns are
disappointing
23 | %-change in EBIT/ %-change in + Measures the degree of financial leverage
net income
Expense ratios
24 | EBIT /interest expense Interest coverageturap risk of financial
distress
25 | %-change in interest coverage Change in istexverage: indicates
improvement or deterioration in financial positio
26 | (CFO + interest expense) / - Cash flow coverage: captures risk of financial
interest expense distress
Financial exposure ratios
27 | CFO/ short-term debt Captures sustainablg séon debt level
28 | CFO/long-term debt Captures sustainable teng debt level
29 | Altman z-score Altman's z score capturegptissibility of
bankruptcy (Altman, 1968)
30 | %-change in Altman z-score Captures changamkruptcy probability
Il |Profitability risk factors
Competition risk
31 | %-change in gross profit margin Indicatesrisity of competition
32 | 5year average sales growth / 5§ + Captures how good the company is able to
year average EBIT growth translate sales growth into earnings growth
33 | %-change in inventory / %- Early indicator of future profitability
change in sales
34 | Retained earnings / total assets Cumulative tattaifity: captures age, profit
accumulation and dividend policy over time
(Glantz, 2002)
35 | Change in operating cycle Leading indicatartfie direction of profitability
Management risk
36 | EBIT/total assets ROA: Low ROA indicatesslesmpetent
management
37 | EBIT / total equity ROE: Low ROE indicatessecompetent

management
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38 | Accumulated depreciation / Average asset life: newer assets indicate that
depreciation expense management takes a long term view of the
business
39 | %-change in dividends An increase in dividends is a signal of confideng
40 | Return on average investment Indicator formtinadity of management in project
selection
41 | 3 year stock price performance Comprehengiviopnance measure
42 | Netincome / cash flow Measure for the qualitgarnings
43 | (EBIT — CFO)/ROA Accruals-to-ROA ratio: piies for the degree of
earnings quality
44 | 5year average tax rate Measure for the degfrearnings management
45 | Sustainable EPS growth / Measure for the investment discipline of
expected growth management
IV | Operational risk factors
Life cycle risk
46 | EPS inyear 10/ current stock Measure for the time to payout; the higher the
price ratio, the lower the long term uncertainty of cash
flows
47 | Price / book value per share P/B ratio: FanthFaench (1992) show that high
B/M firms earn higher ex post returns than low
B/M firms stocks
48 | Price / EPS P/E ratio: % of payout today aterlyears
49 | Dividend / EPS Pay out ratio: higher ratigmsi a stable position
in the life cycle and therefore less risk
50 | Total assets / market Shows excess of market value over the valuel of al
capitalization assets; higher in early life cycle stages
51 | Sales/ total assets The higher the ratiog#énker is the company in
its life cycle and the higher the risk
Product risk
52 | R&D expenditure / sales R&D intensive firmsreaxcess returns in future
periods (Lev et al., 1996)
53 | Depreciation / total assets A high depreamtade indicates higher risk of
obsolete technology or products
54 | Capital expenditure / sales Lev et al. (198Bprt a positive association
between returns and changes in capital
expenditure
55 | Capital expenditure / 5 year Callen et al. (1996) find that returns are insieg
average capital expenditure in the ratio of current capital expenditures to
average capital expenditures for prior years
56 | Capital expenditure / A ratio above one indicates expansion and
depreciation therefore higher risk
Exposure risk
57 | Average extraordinary items / Measure the influence of extraordinary items o

average net income before
extraordinary items

net income; the higher the ratio, the higher thk
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58 | GAAP earnings / pro-forma - Doyle et al. (2002) find that firms with large
earnings as measured by I/B/E/S exclusions of pro forma earnings have lower
future cash flows and lower stock returns
59 | Number of basic shares / number Measures the degree of earnings dilution
of diluted shares
60 | Average daily turnover Jones et al. (1996) furnover to be a strong
indicator for litigation risk
61 | S&P Quality rank Measures the overall qualityhe company
Y Market risk factors
Expectation risk
62 | Price / expected EPS Forward P/E ratio: thlkdr this ratio, the highe
are the expectations and thus the risk
63 | Forward PEG ratio Measure of expectationssaeglifor growth; the
higher the ratio, the higher the risk
64 | Mechanical EPS forecast / + Indicates the potential of future earnings
consensus EPS forecast disappointments
65 | Earnings growth rate Gebhardt et al. (2001g that the market
consistently assigns a higher risk premium to
firms with higher forecasted earnings growth ra
66 | Expected earnings growth/5 | + La Porta (1996) finds a negative association
year average earnings growth between realized returns and expected earning
growth
67 | Price / book value per share P/B ratio: Getithetral. (2001) establish a
positive association between P/B ratios and the
cost of equity capital
Variability risk
68 | Price volatility Traditional risk measure; hay volatility reflects
higher uncertainty about future returns
69 | Beta The CAPM indicates that stocks with Higkas
are more risky
70 | (52 week high — 52 week low) /| + Measure of short term price volatility
price
71 | Standard deviation of annual | + Measure of long term price volatility
returns (5 years)
Marketability risk
72 | Average daily volume Lee et al. (2000) shbat average dollar trading
volume is negatively correlated with future retur
73 | S&P liquidity index A comprehensive measurdiaqidity
74 | Number of security owners The larger the nunoibshareholders, the more
liquid should be the stock
75 | Market capitalization Brennan et al. (19953wnent that stocks of
smaller firms are generally less liquid
Market efficiency risk
76 | Number of analysts following the- Brennan et al. (1993) report that stocks with

company

greater analyst coverage react faster to market:
wide information compared to those with less

analyst coverage
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77

Institutional ownership

The higher the degyemstitutional ownership,
the higher is generally the liquidity

Vi

Valuation risk factors

All important input factors in the
DCF model compared to the
industry average

The higher these factors compared to the averd
of the industry, the higher is the risk of lower
future returns

78 | Earnings growth rate +

79 | EPSyearl +

80 | EPSyear?2 +

81 | Share dilution +

82 | Working capital in % of revenue  +

83 | Incremental fixed capital +
investment

84 | Growth duration +
All important input factors in the The higher these factors compared to the
DCF model compared to their historical average, the higher is the uncertainty
historical range about the correct inputs

85 | Earnings growth rate +

86 | EPSyearl +

87 | EPS year 2 +

88 | Share dilution +

89 | Working capital in % of revenue  +

90 | Incremental fixed capital +

investment

\ge




Figure 2: Graphical Overview of the Fundamental Eqity Valuation Model
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Table 3: Descriptive Statistics All Industries
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All Years MEAN

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

Degree of Avg. 1 year Market Adjusted P/BV Price / Return on
Mispricing Return Capitalization Sales Beta Ratio trailing EPS Price avg. equity

7.51% 19.40% 15,876 8,859 0.97 4.04 19.61 34.46 18.99
MEDIAN 4.53% 15.65% 4,271 3,197 0.95 3.29 17.97 27.61 17.50
CORR MISPRICING 1 28.69% -11.46% -6.28% -1.50% -8.75% -31.51% -10.23% 9.50%
MEAN 26.63% 38.00% 13,494 9,979 1.01 2.40 17.99 42.99 21.22
MEDIAN 21.93% 32.90% 3,709 3,573 0.95 211 15.99 30.34 14.09

CORR MISPRICING 1 38.25% -14.31% -4.55% 7.58% -14.10% -41.70% -11.58% 8.55%
MEAN 1.64% -2.76% 24,573 9,783 0.84 3.59 19.68 42.45 22.41
MEDIAN -1.88% -4.58% 5,790 3,881 0.80 3.87 18.49 38.30 19.43

CORR MISPRICING 1 32.12% -7.17% -7.40% -6.52% -16.36% -4.41% 0.69% 9.93%
MEAN 7.17% 14.35% 28,292 11,837 0.93 5.10 20.31 38.40 21.44
MEDIAN 4.15% 13.63% 4,338 4,440 0.91 3.19 16.49 33.41 18.84

CORR MISPRICING 1 47.09% -28.19% -11.95% 4.63% -36.40% -53.79% -29.70% 2.24%
MEAN -1.34% 1.34% 23,441 10,310 0.96 5.97 22.50 47.01 20.22
MEDIAN -4.92% -8.47% 5,996 3,787 0.94 4.03 19.92 38.24 19.06

CORR MISPRICING 1 4.36% -19.03% -9.88% -0.38% -27.17% -44.78% -5.75% 6.52%
MEAN 0.22% 17.81% 20,666 11,221 0.92 4.86 22.95 43.56 15.97
MEDIAN 0.60% 15.34% 6,177 3,534 0.90 3.81 21.60 34.94 17.42

CORR MISPRICING 1 7.40% -18.84% -5.34% -8.92% 3.39% -26.70% -4.63% -12.86%
MEAN 4.60% 23.13% 15,415 9,811 0.89 4.35 20.76 36.63 19.22
MEDIAN 2.68% 19.59% 5,029 3,134 0.88 3.46 19.52 30.39 17.89

CORR MISPRICING 1 31.01% -10.63% -4.47% -17.01% -9.17% -41.66% -3.16% 7.99%
MEAN 7.47% 32.69% 11,024 6,482 0.99 4.19 19.32 28.47 19.52
MEDIAN 4.83% 27.77% 3,620 2,561 0.98 3.40 18.58 22.94 18.37

CORR MISPRICING 1 37.92% -9.25% -3.60% 3.22% -10.70% -41.39% -14.35% 19.60%
MEAN 13.78% 28.39% 7,744 5,174 1.05 3.45 17.27 23.76 18.53
MEDIAN 9.80% 26.31% 2,856 2,649 1.06 2.98 16.24 18.19 17.70

CORR MISPRICING 1 19.54% -9.79% -18.92% -3.93% 4.76% -21.10% -6.71% 7.05%
MEAN 7.15% 33.63% 7,117 6,848 1.05 3.18 16.29 20.12 16.22
MEDIAN 3.37% 30.11% 2,513 2,064 1.05 2.88 15.96 14.88 16.88

CORR MISPRICING 1 36.60% -2.09% -0.94% -6.20% 19.03% -23.94% -12.65% 33.09%
MEAN 7.73% 7.40% 6,988 7,141 1.01 3.32 18.99 21.20 15.11
MEDIAN 4.74% 3.92% 2,681 2,347 1.02 3.14 16.87 14.50 15.30

CORR MISPRICING 1 32.56% 4.66% 4.28% 12.56% -0.81% -15.65% -14.47% 12.93%




Table 4:

Descriptive Statistics Industrial Goods ad Services Industry
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All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

Degree of Avg. 1 year Market Adjusted P/BV Price / Return on
Mispricing Return Capitalization Sales Beta Ratio trailing EPS Price avg. equity
MEAN 5.95% 15.00% 16,543 9,622 0.92 291 16.75 37.38 19.24
MEDIAN 4.97% 13.65% 5,462 4,952 0.92 3.10 16.30 32.54 17.54
CORR MISPRICING 1 32.08% -16.02% -12.52% -8.70% -1.14% -45.36% -11.20% 16.35%
MEAN 27.25% 27.28% 18,146 14,082 0.84 1.55 11.52 39.07 12.17
MEDIAN 30.75% 23.48% 5,590 7,195 0.83 2.30 14.74 32.27 11.94
CORR MISPRICING 1 33.48% -6.19% 13.51% 26.57% 1.18% -11.21% -11.46% 19.29%
MEAN 3.46% 7.42% 27,547 13,104 0.80 -1.69 17.40 46.54 21.57
MEDIAN 4.81% 6.28% 7,733 7,243 0.77 3.11 16.86 39.59 19.03
CORR MISPRICING 1 32.87% -20.72% -27.38% -4.08% -33.75% -49.49% -6.28% -12.65%
MEAN 15.37% 20.00% 27,891 13,267 0.95 3.67 14.50 37.81 22.05
MEDIAN 13.93% 24.07% 6,760 6,987 0.94 2.71 12.73 34.69 18.48
CORR MISPRICING 1 36.57% -28.87% -34.63% -20.19% -30.26% -59.63% -19.29% 6.78%
MEAN -5.48% -17.69% 22,803 9,826 0.97 4.97 19.69 47.74 21.76
MEDIAN -6.03% -24.53% 7,468 4,345 0.93 3.83 18.39 43.44 19.67
CORR MISPRICING 1 21.78% -28.24% -24.62% -23.80% -16.51% -44.03% -6.51% -1.49%
MEAN -1.90% 10.34% 18,643 8,728 0.92 3.48 19.82 45.95 19.62
MEDIAN -1.73% 9.42% 6,024 4,119 0.91 3.23 17.91 43.28 18.42
CORR MISPRICING 1 18.12% -22.76% -14.82% -3.88% 9.76% -62.42% 20.36% -1.01%
MEAN 1.50% 15.94% 17,631 9,504 0.88 4.08 18.76 45.22 20.54
MEDIAN -0.57% 12.76% 6,736 5,140 0.89 3.52 18.22 37.34 18.49
CORR MISPRICING 1 10.73% -40.84% -37.09% -33.60% 0.59% -37.19% -13.18% 18.18%
MEAN 8.71% 39.53% 12,563 9,248 0.94 3.43 16.45 33.89 19.99
MEDIAN 2.02% 39.53% 4,520 4,839 0.98 3.17 15.77 28.96 18.89
CORR MISPRICING 1 71.36% -18.85% -15.78% 6.66% 7.10% -44.85% -32.85% 38.16%
MEAN 10.48% 29.92% 4,562 4,732 1.00 3.06 16.48 25.89 19.17
MEDIAN 9.03% 28.26% 2,571 3,023 1.01 2.98 15.86 25.25 18.08
CORR MISPRICING 1 18.24% -27.41% -23.41% 4.88% 17.54% -65.36% 6.05% 23.10%
MEAN 4.71% 17.28% 7,717 6,794 0.98 3.24 15.58 23.11 18.76
MEDIAN 2.35% 17.06% 3,668 2,959 1.01 2.90 15.64 18.47 17.39
CORR MISPRICING 1 58.54% 12.82% 21.37% -25.22% -1.78% -53.20% 1.30% 32.20%
MEAN -4.59% 1.72% 7,931 6,938 0.95 3.32 17.26 28.55 16.76
MEDIAN -4.88% 0.18% 3,551 3,669 0.95 3.21 16.86 22.09 15.05
CORR MISPRICING 1 19.12% 20.84% 17.62% -14.39% 34.71% -29.47% -50.16% 40.96%




Table 5: Descriptive Statistics Healthcare Industry

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

118

Degree of Avg. 1 year Market Adjusted P/BV Price / Return on

Mispricing Return Capitalization Sales Beta Ratio trailing EPS Price avg. equity
MEAN 10.77% 23.38% 20,754 5,003 1.01 541 21.51 29.58 20.31
MEDIAN 8.06% 19.95% 3,296 1,571 1.00 4.11 20.00 27.01 17.94
CORR MISPRICING 1 36.90% -10.07% -11.04% -15.01% -7.24% -47.48% -22.73% -5.36%
MEAN 32.18% 47.82% 10,575 4,925 1.28 1.69 17.38 32.67 15.85
MEDIAN 30.92% 41.77% 2,701 1,746 1.15 1.36 17.64 31.77 18.16
CORR MISPRICING 1 56.14% -13.42% -30.62% -33.74% -9.31% -53.74% -61.64% -58.93%
MEAN -3.49% -2.65% 32,153 7,134 0.75 6.53 26.43 43.76 24.99
MEDIAN -7.18% -4.09% 5,383 1,919 0.73 5.20 22.93 40.80 19.49
CORR MISPRICING 1 47.51% 6.80% 13.40% -33.54% -14.40% -55.81% -29.73% -0.56%
MEAN -5.30% 12.76% 45,684 7,124 0.84 9.84 28.02 46.94 27.78
MEDIAN -5.55% 12.73% 6,315 2,072 0.84 7.96 25.54 46.28 26.57
CORR MISPRICING 1 49.46% -23.77% -20.00% 5.43% -40.22% -54.17% -47.02% -20.03%
MEAN 3.37% 15.69% 35,639 6,918 0.96 7.55 25.97 40.67 16.94
MEDIAN -2.64% 11.94% 6,605 2,541 0.95 5.64 25.91 35.95 12.87
CORR MISPRICING 1 9.30% -29.11% -8.88% 4.94% -35.37% -60.93% -47.90% -3.47%
MEAN 2.06% 20.80% 29,029 5,705 1.03 7.18 26.03 33.34 11.94
MEDIAN -1.50% 13.47% 3,446 1,679 1.01 4.22 24.05 27.78 12.01
CORR MISPRICING 1 23.62% -22.70% -37.94% -22.08% 3.10% -12.73% -35.50% -38.24%
MEAN 2.54% 24.99% 16,445 4,324 0.94 5.41 22.81 29.41 19.93
MEDIAN 3.31% 20.02% 2,077 1,192 0.93 3.49 19.58 24.03 18.11
CORR MISPRICING 1 22.98% -13.60% -12.11% -27.52% -15.51% -67.98% -27.39% 11.40%
MEAN 6.66% 21.02% 12,631 3,446 1.08 4.63 20.87 22.79 21.26
MEDIAN 11.22% 21.02% 1,927 1,103 1.15 3.42 19.65 21.19 17.45
CORR MISPRICING 1 24.31% 11.32% 11.94% -27.06% 15.83% -49.04% 35.03% 26.01%
MEAN 26.20% 34.91% 11,560 4,570 1.09 3.94 16.58 19.02 21.07
MEDIAN 14.40% 34.47% 2,414 1,648 1.08 3.38 15.66 16.33 17.65
CORR MISPRICING 1 20.46% -12.86% -18.21% -13.78% -11.34% -2.96% -11.57% -5.60%
MEAN 18.75% 46.36% 6,672 2,801 1.13 3.37 14.83 13.42 21.49
MEDIAN 18.27% 42.98% 1,007 859 1.13 3.12 13.94 13.63 17.76
CORR MISPRICING 1 59.38% -1.77% -15.00% -26.32% 21.22% -5.95% 7.72% 31.40%
MEAN 24.70% 9.95% 7,155 3,087 1.03 4.00 16.14 13.77 21.87
MEDIAN 19.35% 5.23% 1,086 950 1.03 3.34 15.14 12.34 19.35
CORR MISPRICING 1 55.83% 4.38% 6.97% 23.55% 13.57% -21.17% -9.27% 4.41%




Table 6:

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

Descriptive Statistics Consumer Discreticary Industry

119

Degree of Avg. 1 year Market Adjusted P/BV Price / Return on

Mispricing Return Capitalization Sales Beta Ratio trailing EPS Price avg. equity
MEAN 5.00% 16.22% 7,313 10,047 0.94 3.68 17.36 44.33 20.60
MEDIAN 2.13% 12.40% 3,855 3,176 0.94 2,91 16.99 29.13 17.61
CORR MISPRICING 1 30.11% -17.43% -3.55% 3.80% -21.22% -51.17% -0.36% 17.51%
MEAN 20.81% 34.81% 5,803 5,787 0.87 4.05 16.74 69.04 44.64
MEDIAN 7.79% 26.81% 3,591 3,545 0.88 2.75 15.59 31.33 15.47
CORR MISPRICING 1 49.04% -13.58% 26.96% 39.15% -32.18% -59.13% -9.85% 22.16%
MEAN 6.25% 19.57% 7,203 6,525 0.84 4.75 17.41 41.90 22.89
MEDIAN 2.72% 13.05% 4,334 4,279 0.83 2.86 16.47 35.15 19.48
CORR MISPRICING 1 60.08% -5.91% -9.82% 29.31% 16.52% -54.30% 26.23% 40.23%
MEAN 19.87% 27.76% 7,303 11,612 0.94 3.14 13.77 33.77 19.38
MEDIAN 13.88% 17.35% 3,241 4,324 0.94 1.99 10.48 26.63 17.99
CORR MISPRICING 1 48.87% -30.19% -3.14% 1.66% -33.74% -56.31% -24.46% 14.75%
MEAN -3.73% -18.19% 11,369 14,520 0.90 4.79 18.87 59.07 21.78
MEDIAN -7.31% -19.73% 5,572 3,720 0.93 3.12 17.73 43.31 19.00
CORR MISPRICING 1 7.44% -23.07% -6.93% 5.68% -30.33% -48.71% 4.83% 24.01%
MEAN -0.72% 2.45% 11,876 17,026 0.86 3.87 19.97 61.33 14.26
MEDIAN -0.16% -1.50% 5,798 3,384 0.88 3.24 20.12 37.34 18.35
CORR MISPRICING 1 -11.75% -31.77% -0.12% 9.35% -27.59% -37.43% -3.90% 26.33%
MEAN 4.01% 28.24% 7,677 13,569 0.88 3.41 18.60 45.74 18.58
MEDIAN 1.91% 18.77% 4,189 2,937 0.90 3.12 19.36 32.38 18.32
CORR MISPRICING 1 50.37% -5.34% 2.47% -17.72% -16.11% -45.71% 8.24% 1.13%
MEAN -1.38% 26.65% 5,892 4,400 0.95 3.69 18.50 38.78 17.44
MEDIAN -1.40% 26.65% 3,519 2,391 0.92 3.40 19.09 24.94 17.60
CORR MISPRICING 1 49.15% -54.19% -41.10% -18.00% -29.16% -38.32% -12.57% 3.84%
MEAN 7.12% 24.43% 5,156 5,248 1.06 2.93 15.97 33.20 17.90
MEDIAN 8.33% 24.88% 2,909 2,580 1.06 2.75 16.52 20.28 18.34
CORR MISPRICING 1 18.56% -31.80% -26.22% -0.01% -7.20% -29.46% 2.80% 22.29%
MEAN -3.17% 14.72% 5,259 9,270 1.06 3.09 16.09 30.90 16.98
MEDIAN -2.55% 14.76% 2,708 2,273 1.05 2.81 16.90 23.13 17.04
CORR MISPRICING 1 22.34% 5.87% 7.54% -2.43% -13.75% -37.55% -3.30% 14.79%
MEAN 0.90% 4.51% 5,596 12,512 1.01 3.08 17.72 29.51 12.18
MEDIAN -1.95% 2.97% 2,684 2,330 1.02 3.10 17.64 16.78 14.54
CORR MISPRICING 1 6.99% 15.73% 14.84% -8.97% -38.71% -64.87% 8.41% 5.58%




Table 7: Descriptive Statistics ITT Industry

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

120

Degree of Avg. 1 year Market Adjusted P/BV Price / Return on
Mispricing Return Capitalization Sales Beta Ratio trailing EPS Price avg. equity
MEAN 8.29% 22.83% 21,062 10,628 1.02 4.42 22.96 23.37 15.47
MEDIAN 2.98% 16.43% 5,478 2,901 0.98 3.75 21.27 19.84 16.57
CORR MISPRICING 1 10.79% -14.57% -6.05% 3.57% -9.38% -30.19% -16.05% 12.02%
MEAN 26.58% 40.55% 20,624 15,876 1.15 2.00 20.83 21.65 6.89
MEDIAN 19.48% 37.81% 4,348 2,153 1.12 1.91 19.66 16.18 8.82
CORR MISPRICING 1 7.30% -39.82% -24.83% 10.20% -37.51% -43.94% -13.54% 13.92%
MEAN 0.33% -35.37% 32,466 14,119 1.07 4.85 15.73 34.76 18.51
MEDIAN -7.86% -33.58% 7,955 1,846 1.02 4.34 23.13 29.00 18.17
CORR MISPRICING 1 -11.59% 5.12% 1.87% -10.16% 7.26% 22.71% 10.20% 20.21%
MEAN -1.26% -3.13% 40,436 14,906 0.99 4.97 28.84 37.18 17.40
MEDIAN -5.65% 0.38% 7,380 6,302 0.97 4.17 23.71 29.06 18.58
CORR MISPRICING 1 44.59% -25.23% -7.77% 28.38% -21.89% -43.23% -23.48% 12.31%
MEAN 0.47% 25.55% 29,675 8,020 1.05 7.66 29.46 31.13 19.56
MEDIAN -3.69% -1.56% 3,921 1,959 1.02 5.84 25.92 22.69 22.43
CORR MISPRICING 1 -24.23% -23.36% -19.31% -6.83% -41.30% -54.52% -12.21% 12.54%
MEAN 1.38% 37.34% 23,888 14,326 0.89 4.96 26.77 30.22 19.06
MEDIAN 4.88% 39.96% 8,570 3,554 0.86 4.71 26.71 30.58 17.42
CORR MISPRICING 1 -20.82% -8.39% 5.81% -11.14% 9.86% -31.95% 10.03% 9.62%
MEAN 9.97% 23.55% 22,830 11,330 0.87 4.59 23.79 22.18 17.01
MEDIAN 5.87% 26.81% 7,918 3,438 0.78 3.96 21.82 20.87 14.69
CORR MISPRICING 1 23.94% 6.71% -10.66% -0.26% -2.33% -28.28% -10.15% 9.25%
MEAN 15.91% 23.87% 13,350 8,596 1.00 5.03 21.49 18.00 19.65
MEDIAN 7.48% 23.87% 5,000 2,096 0.96 3.54 17.16 15.98 19.94
CORR MISPRICING 1 28.78% -20.20% 0.28% 21.86% -27.73% -50.39% -30.79% 13.67%
MEAN 11.32% 24.27% 10,908 6,321 1.06 4.02 19.97 15.31 16.76
MEDIAN 7.43% 17.64% 3,991 3,805 1.07 3.17 17.56 12.62 17.18
CORR MISPRICING 1 18.82% -13.32% -15.61% -9.85% 10.20% -18.87% -32.48% -13.27%
MEAN 8.30% 56.17% 9,069 7,533 1.02 3.09 18.28 11.34 9.06
MEDIAN -4.59% 45.65% 3,636 1,995 1.01 2.94 18.59 9.34 14.26
CORR MISPRICING 1 20.54% -14.92% -3.61% -3.98% 44.76% -20.43% -34.98% 41.63%
MEAN 9.91% 13.41% 7,378 5,250 1.07 3.00 24.43 11.89 10.75
MEDIAN 6.42% 7.31% 2,063 1,857 1.04 2.93 18.43 12.09 14.19
CORR MISPRICING 1 20.58% -12.25% 13.35% 17.47% -35.17% -11.44% -23.09% 0.30%




Table 8: Distribution over Time of Degree of Mispricing and 1 year Stock Returns; All Industries; ‘Bes estimate’

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993
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Percentiles Standard
n Mean 1% 25% 50% 75% 99% Deviation
Avg. Mispricing 1,054 7.51% -38.31% -9.27% 4.54% 19.79% 75.95% 27.79%
Avg. 1 year returns 1,054 19.39% -32.42% -1.24% 15.63% 34.64% 99.54% 32.74%
Mispricing 101 26.70% -31.02% 1.17% 22.23% 40.95% 143.76% 41.12%
1 year returns 101 37.82% -12.09% 14.50% 32.68% 57.94% 118.73% 34.45%
Mispricing 109 1.64% -45.79% -13.04% -1.88% 13.93% 56.95% 24.87%
1 year returns 109 -2.76% -50.17% -21.24% -4.58% 14.04% 57.61% 27.34%
Mispricing 104 7.17% -46.35% -11.32% 4.15% 20.68% 82.06% 30.09%
1 year returns 104 14.35% -47.19% -10.20% 13.63% 30.02% 99.78% 35.94%
Mispricing 104 -1.34% -37.18% -21.83% -4.92% 8.45% 78.46% 30.05%
1 year returns 104 1.34% -54.53% -23.10% -8.47% 15.10% 116.78% 42.72%
Mispricing 104 0.20% -39.75% -13.57% 0.37% 10.76% 48.19% 22.38%
1 year returns 104 17.94% -46.50% -6.12% 15.36% 36.30% 103.50% 37.89%
Mispricing 110 4.60% -42.07% -9.44% 2.68% 17.72% 56.19% 24.89%
1 year returns 110 23.13% -36.10% 3.64% 19.59% 39.36% 111.20% 34.56%
Mispricing 106 7.47% -37.86% -6.29% 4.83% 20.08% 72.05% 25.50%
1 year returns 106 32.69% -14.24% 11.67% 27.77% 53.02% 101.15% 30.88%
Mispricing 104 13.78% -30.92% -0.67% 9.80% 25.37% 71.17% 24.76%
1 year returns 104 28.39% -25.15% 10.96% 26.31% 41.22% 113.30% 31.58%
Mispricing 104 7.15% -34.79% -8.85% 3.37% 19.84% 80.35% 27.43%
1 year returns 104 33.63% -15.60% 10.81% 30.11% 44.14% 121.64% 34.02%
Mispricing 108 7.73% -37.42% -8.89% 4.74% 20.10% 70.31% 26.79%
1 year returns 108 7.40% -22.64% -3.34% 3.92% 15.27% 51.70% 18.03%
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Table 9: Distribution across Industries of Degree bMispricing and 1 year Stock Returns; ‘Best estimége’

Percentiles Standard

n Mean 1% 25% 50% 75% 99% Deviation
All Industries Avg. Mispricing 1,054 7.51% -38.31% -9.27% 4.54% 19.79% 75.95% 27.79%
Avg. 1 year returns 1,054 19.39% -32.42% -1.24% 15.63% 34.64% 99.54% 32.74%
Industrial Mispricing 264 5.95% -35.43% -7.46% 4.97% 18.19% 51.12% 20.89%
1 year returns 264 15.16% -27.08% 0.74% 13.75% 26.16% 70.84% 23.40%
Healthcare Mispricing 256 10.81% -33.06% -8.69% 8.08% 22.53% 86.56% 30.39%
1 year returns 256 23.36% -32.99% 0.88% 19.95% 40.98% 114.29% 36.04%
ITT Mispricing 233 8.29% -41.28% -11.58% 2.98% 20.31% 90.01% 32.77%
1 year returns 233 22.83% -43.36% -6.21% 16.43% 41.81% 131.36% 45.53%
Consumer Mispricing 301 5.00% -43.48% -9.36% 2.13% 18.13% 76.11% 27.09%
1 year returns 301 16.22% -26.25% -0.38% 12.40% 29.61% 81.66% 26.00%




Table 10: Results Portfolio Strategy; All Industries; ‘Best estimate’

All returns annualized

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993
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RETURNS EXCESS RETURNS
BUY- BUY-
BUY HOLD SELL SELL Benchmark Sé&P 500 BUY HOLD SELL SELL
6 MONTHS 31.20% 20.46% 9.31% 21.89% 21.84% 9.37% 9.37% -1.38% -12.52% 21.89%
1YEAR 27.57% 18.02% 6.26% 21.31% 19.47% 11.51% 8.11% -1.44% -13.20% 21.31%
3 YEARS 19.05% 14.52% 5.04% 14.01% 13.91% 11.58% 5.14% 0.62% -8.87% 14.01%
6 MONTHS 26.25% 10.55% 18.82% 7.43% 19.22% 7.16% 7.02% -8.67% -0.41% 7.43%
1YEAR 49.99% 19.26% 25.64% 24.34% 37.94% 18.62% 12.05% -18.67% -12.29% 24.34%
3 YEARS NA NA NA NA NA NA NA NA NA NA
6 MONTHS 17.12% 11.68% -10.73% 27.85% 6.64% -12.08% 10.48% 5.04% -17.37% 27.85%
1YEAR 7.73% 1.41% -17.32% 25.04% -2.33% -19.16% 10.06% 3.74% -14.99% 25.04%
3 YEARS NA NA NA NA NA NA NA NA NA NA
6 MONTHS 49.68% 29.67% 30.99% 18.70% 32.66% -17.62% 17.02% -2.99% -1.67% 18.70%
1YEAR 31.11% 12.90% 5.77% 36.88% 14.42% -15.82% 16.69% -1.52% -20.19% 36.88%
3 YEARS 11.24% -0.70% -8.79% 20.02% 1.69% -12.26% 9.55% -2.39% -10.47% 20.02%
6 MONTHS 13.78% -12.83% 25.82% -12.04% 5.35% 14.56% 8.43% -18.17% 20.47% -12.04%
1YEAR 5.77% -6.29% 7.99% -2.21% 0.03% 5.97% 5.75% -6.31% 7.96% -2.21%
3 YEARS 14.05% -4.72% -8.15% 22.20% -1.72% -10.33% 15.77% -3.01% -6.43% 22.20%
6 MONTHS 16.86% 36.27% -0.45% 17.31% 21.12% 17.53% -4.26% 15.15% -21.57% 17.31%
1YEAR 22.73% 19.78% 9.82% 12.91% 18.53% 21.07% 4.20% 1.25% -8.71% 12.91%
3 YEARS 12.93% 2.15% 1.78% 11.15% 4.82% 2.60% 8.11% -2.67% -3.04% 11.15%
6 MONTHS 32.92% 30.40% -0.11% 33.04% 22.57T% 20.20% 10.35% 7.83% -22.68% 33.04%
1YEAR 28.00% 30.54% 9.72% 18.27% 23.39% 28.10% 4.61% 7.15% -13.66% 18.27%
3 YEARS 10.65% 19.32% 5.36% 5.29% 11.73% 18.01% -1.08% 7.60% -6.37% 5.29%
6 MONTHS 32.69% 19.80% -4.42% 37.12% 22.68% 22.00% 10.01% -2.88% -27.10% 37.12%
1YEAR 38.68% 34.04% 6.29% 32.39% 32.80% 31.99% 5.88% 1.24% -26.51% 32.39%
3 YEARS 22.61% 22.60% 4.01% 18.61% 21.15% 26.97% 1.46% 1.45% -17.15% 18.61%
6 MONTHS 37.32% 35.16% 12.04% 25.28% 32.72% 27.84% 4.60% 2.45% -20.68% 25.28%
1YEAR 31.87% 31.21% 8.41% 23.45% 28.55% 23.11% 3.31% 2.66% -20.14% 23.45%
3 YEARS 27.45% 31.65% 4.58% 22.86% 26.40% 27.68% 1.04% 5.24% -21.82% 22.86%
6 MONTHS 56.31% 22.49% 7.75% 48.56% 32.30% 6.87% 24.01% -9.82% -24.55% 48.56%
1YEAR 47.03% 30.09% 15.76% 31.27% 33.77% 22.62% 13.26% -3.68% -18.01% 31.27%
3 YEARS 31.34% 26.54% 28.07% 3.27% 28.45% 25.83% 2.89% -1.91% -0.38% 3.27%
6 MONTHS 29.11% 21.38% 13.44% 15.67% 23.11% 7.19% 6.00% -1.73% -9.67% 15.67%
1YEAR 12.83% 7.271% 2.07% 10.77% 7.55% -1.39% 5.28% -0.28% -5.48% 10.77%
3 YEARS 22.12% 19.35% 13.44% 8.67% 18.74% 14.18% 3.38% 0.62% -5.29% 8.67%




Table 11: Results Portfolio Strategy; Industrial Industry; ‘Best estimate’

All returns annualized

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993
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RETURNS EXCESS RETURNS
BUY- BUY-
BUY HOLD SELL SELL Benchmark Sé&P 500 BUY HOLD SELL SELL

6 MONTHS 16.64% 15.31% -5.17% 21.81% 12.17% 9.37% 4.48% 3.14% -17.33% 21.81%
1YEAR 23.91% 13.66% -1.74% 25.65% 15.19% 11.51% 8.72% -1.52% -16.93% 25.65%
3 YEARS 15.77% 11.69% 6.61% 9.16% 12.37% 11.58% 3.40% -0.68% -5.76% 9.16%
6 MONTHS 10.72% 5.02% -25.28% 36.00% 8.22% 7.16% 2.51% -3.20% -33.49% 36.00%
1YEAR 34.26% 17.91% -19.55% 53.81% 28.84% 18.62% 5.43% -10.93% -48.39% 53.81%
3 YEARS NA NA NA NA NA NA NA NA NA NA

6 MONTHS 6.58% 8.34% -10.31% 16.89% 3.17% -12.08% 3.41% 5.17% -13.48% 16.89%
1YEAR 14.21% 9.08% -5.87% 20.07% 7.42% -19.16% 6.79% 1.66% -13.28% 20.07%
3 YEARS NA NA NA NA NA NA NA NA NA NA

6 MONTHS 40.42% 53.19% 31.45% 8.97% 41.55% -17.62% -1.14% 11.63% -10.10% 8.97%
1YEAR 23.48% 23.75% 3.66% 19.82% 20.00% -15.82% 3.48% 3.75% -16.34% 19.82%
3 YEARS 9.90% 8.23% -2.25% 12.14% 7.37% -12.26% 2.53% 0.86% -9.62% 12.14%
6 MONTHS -19.24% -31.11% -9.38% -9.86% -21.23% 14.56% 1.99% -9.88% 11.85% -9.86%
1YEAR 11.15% -25.66% -18.04% 29.19% -17.69% 5.97% 28.84% -71.97% -0.34% 29.19%
3 YEARS 8.63% 0.63% -0.16% 8.79% 1.43% -10.33% 7.20% -0.80% -1.59% 8.79%
6 MONTHS -3.94% 25.46% -15.88% 11.94% 3.77% 17.53% -1.71% 21.69% -19.65% 11.94%
1YEAR 15.17% 12.24% 4.72% 10.45% 10.66% 21.07% 4.51% 1.58% -5.94% 10.45%
3 YEARS 2.41% -3.33% 5.56% -3.15% 1.17% 2.60% 1.24% -4.50% 4.39% -3.15%
6 MONTHS 23.68% 28.83% -0.86% 24.54% 20.39% 20.20% 3.29% 8.43% -21.25% 24.54%
1YEAR 17.33% 18.58% 8.80% 8.52% 15.94% 28.10% 1.39% 2.64% -7.14% 8.52%
3 YEARS -1.74% -2.80% 0.17% -1.91% -1.79% 18.01% 0.05% -1.01% 1.96% -1.91%
6 MONTHS 36.96% 23.46% -9.37% 46.33% 26.65% 22.00% 10.31% -3.19% -36.02% 46.33%
1YEAR 48.69% 34.03% 2.12% 46.57% 37.78% 31.99% 10.91% -3.75% -35.66% 46.57%
3 YEARS 19.17% 23.18% 10.72% 8.45% 20.53% 26.97% -1.36% 2.66% -9.80% 8.45%
6 MONTHS 28.75% 20.11% 11.48% 17.27% 23.49% 27.84% 5.26% -3.38% -12.01% 17.27%
1YEAR 32.74% 28.92% 19.48% 13.26% 29.92% 23.11% 2.82% -1.01% -10.44% 13.26%
3 YEARS 34.29% 26.88% 6.53% 27.76% 28.66% 27.68% 5.63% -1.77% -22.13% 27.76%
6 MONTHS 3.71% 7.12% -26.02% 29.73% 1.51% 6.87% 2.19% 5.60% -27.54% 29.73%
1YEAR 29.38% 16.96% -9.64% 39.02% 17.28% 22.62% 12.10% -0.33% -26.92% 39.02%
3 YEARS 29.79% 26.29% 22.11% 7.69% 26.83% 25.83% 2.96% -0.54% -4.73% 7.69%
6 MONTHS 38.79% 12.69% 2.51% 36.28% 14.13% 7.19% 24.66% -1.44% -11.62% 36.28%
1YEAR 12.70% 0.83% -3.09% 15.78% 1.72% -1.39% 10.98% -0.89% -4.81% 15.78%
3 YEARS 23.69% 14.44% 10.18% 13.51% 14.73% 14.18% 8.96% -0.29% -4.55% 13.51%




Table 12: Results Portfolio Strategy; Healthcare ldustry; ‘Best estimate’

All returns annualized

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

EXCESS RETURNS

125

RETURNS
BUY-

BUY HOLD SELL SELL Benchmark S&P 500
6 MONTHS 48.36% 29.88% 19.84% 28.52% 34.54% 9.37%
1YEAR 36.88% 19.55% 9.39% 27.49% 23.36% 11.51%
3 YEARS 23.49% 14.39% 6.98% 16.51% 15.65% 11.58%
6 MONTHS 36.66% 34.67% 66.46% -29.80% 37.26% 7.16%
1YEAR 56.88% 33.03% 39.33% 17.55% 47.82% 18.62%
3 YEARS NA NA NA NA NA NA
6 MONTHS 25.80% 14.81% 14.37% 11.43% 17.00% -12.08%
1YEAR 19.65% -3.99% -15.01% 34.66% -2.65% -19.16%
3 YEARS NA NA NA NA NA NA
6 MONTHS 99.47% 44.40% 16.63% 82.83% 48.06% -17.62%
1YEAR 48.36% 4.83% -4.80% 53.16% 12.76% -15.82%
3 YEARS 22.03% -3.53% -7.81% 29.85% 1.69% -12.26%
6 MONTHS -18.65% -1.96% 4.63% -23.28% -3.16% 14.56%
1YEAR 24.97% 24.25% 6.75% 18.22% 15.69% 5.97%
3 YEARS 31.21% -6.55% -2.53% 33.74% 5.63% -10.33%
6 MONTHS 67.67% 40.34% -2.10% 69.76% 32.99% 17.53%
1YEAR 52.29% 11.56% 4.86% 47.44% 20.80% 21.07%
3 YEARS 24.38% 8.77% 3.60% 20.78% 11.38% 2.60%
6 MONTHS 31.95% 34.02% 1.90% 30.04% 22.88% 20.20%
1YEAR 27.30% 31.71% 15.63% 11.67% 24.81% 28.10%
3 YEARS 6.06% 25.73% 10.96% -4.90% 13.26% 18.01%
6 MONTHS 19.33% -12.76% -6.02% 25.34% 6.03% 22.00%
1YEAR 32.52% 11.91% 12.38% 20.14% 23.17% 31.99%
3 YEARS 26.14% 5.91% -6.89% 33.04% 14.20% 26.97%
6 MONTHS 65.72% 74.55% 49.79% 15.92% 66.56% 27.84%
1YEAR 35.19% 45.51% 0.76% 34.42% 34.91% 23.11%
3 YEARS 25.40% 36.40% 0.92% 24.48% 26.08% 27.68%
6 MONTHS 110.06% 47.26% 46.09% 63.97% 82.55% 6.87%
1YEAR 60.15% 28.27% 28.70% 31.45% 46.36% 22.62%
3 YEARS 27.29% 21.93% 44.02% -16.73% 28.80% 25.83%
6 MONTHS 45.57% 23.46% 6.60% 38.97% 35.17% 7.19%
1YEAR 11.49% 8.43% 5.26% 6.23% 9.95% -1.39%
3 YEARS 25.37% 26.48% 13.55% 11.83% 24.17% 14.18%

BUY-

BUY HOLD SELL SELL
13.82% -4.65% -14.70% 28.52%
13.52% -3.81% -13.98% 27.49%
7.84% -1.26% -8.68% 16.51%
-0.61% -2.59% 29.19% -29.80%
9.06% -14.80% -8.49% 17.55%

NA NA NA NA

8.80% -2.18% -2.63% 11.43%
22.30% -1.34% -12.36% 34.66%

NA NA NA NA
51.41% -3.66% -31.42% 82.83%
35.60% -7.94% -17.56% 53.16%
20.34% -5.22% -9.50% 29.85%
-15.49% 1.20% 7.79% -23.28%
9.28% 8.56% -8.94% 18.22%
25.58% -12.18% -8.16% 33.74%
34.67% 7.35% -35.09% 69.76%
31.49% -9.25% -15.95% 47.44%
13.00% -2.62% -7.78% 20.78%
9.06% 11.14% -20.98% 30.04%
2.49% 6.90% -9.18% 11.67%
-7.19% 12.47% -2.29% -4.90%
13.30% -18.78% -12.04% 25.34%
9.35% -11.26% -10.79% 20.14%
11.94% -8.29% -21.10% 33.04%
-0.85% 7.99% -16.77% 15.92%
0.28% 10.60% -34.15% 34.42%
-0.68% 10.32% -25.16% 24.48%
27.51% -35.29% -36.46% 63.97%
13.79% -18.10% -17.66% 31.45%
-1.51% -6.87% 15.22% -16.73%
10.40% -11.72% -28.57% 38.97%
1.54% -1.51% -4.69% 6.23%
1.20% 2.31% -10.63% 11.83%




Table 13: Results Portfolio Strategy; Consumer Digetionary Industry; ‘Best estimate’

All returns annualized

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993
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RETURNS EXCESS RETURNS
BUY- BUY-
BUY HOLD SELL SELL Benchmark Sé&P 500 BUY HOLD SELL SELL
6 MONTHS 23.19% 10.43% 5.41% 17.78% 12.53% 9.37% 10.66% -2.11% -7.13% 17.78%
1YEAR 24.08% 14.41% 4.41% 19.67% 16.22% 11.51% 7.86% -1.81% -11.81% 19.67%
3 YEARS 14.03% 11.87% 3.26% 10.77% 10.57% 11.58% 3.47% 1.30% -7.31% 10.77%
6 MONTHS 33.30% -5.64% 20.33% 12.97% 13.16% 7.16% 20.14% -18.80% 7.17% 12.97%
1YEAR 61.62% 14.63% 21.77% 39.85% 34.81% 18.62% 26.81% -20.18% -13.04% 39.85%
3 YEARS NA NA NA NA NA NA NA NA NA NA
6 MONTHS 38.98% 12.90% -13.20% 52.19% 17.56% -12.08% 21.43% -4.65% -30.76% 52.19%
1YEAR 40.03% 14.33% -6.83% 46.86% 19.57% -19.16% 20.46% -5.24% -26.40% 46.86%
3 YEARS NA NA NA NA NA NA NA NA NA NA
6 MONTHS 44.52% 19.44% 87.11% -42.59% 40.55% -17.62% 3.97% -21.11% 46.56% -42.59%
1YEAR 36.05% 20.85% 1.04% 35.01% 27.76% -15.82% 8.29% -6.91% -26.72% 35.01%
3 YEARS 15.11% 2.90% -5.24% 20.34% 9.20% -12.26% 5.91% -6.30% -14.44% 20.34%
6 MONTHS -16.55% -11.09% -13.26% -3.29% -13.00% 14.56% -3.54% 1.91% -0.26% -3.29%
1YEAR -14.71% -21.02% -17.04% 2.33% -18.19% 5.97% 3.48% -2.83% 1.14% 2.33%
3 YEARS 23.29% 0.29% -3.58% 26.87% 2.83% -10.33% 20.46% -2.54% -6.41% 26.87%
6 MONTHS -10.68% -0.38% -27.24% 16.56% -11.22% 17.53% 0.54% 10.84% -16.02% 16.56%
1YEAR -3.99% 8.09% -1.40% -2.59% 2.45% 21.07% -6.44% 5.64% -3.85% -2.59%
3 YEARS 2.67% -2.59% -6.79% 9.46% -2.81% 2.60% 5.48% 0.22% -3.98% 9.46%
6 MONTHS 45.26% 23.62% 12.50% 32.76% 27.04% 20.20% 18.22% -3.42% -14.54% 32.76%
1YEAR 40.05% 25.90% 19.02% 21.04% 28.24% 28.10% 11.81% -2.34% -9.23% 21.04%
3 YEARS 5.77% 2.00% -10.68% 16.45% -0.25% 18.01% 6.02% 2.25% -10.43% 16.45%
6 MONTHS 18.53% 12.16% -12.82% 31.35% 6.62% 22.00% 11.91% 5.54% -19.43% 31.35%
1YEAR 30.23% 30.86% 6.89% 23.34% 23.85% 31.99% 6.38% 7.00% -16.96% 23.34%
3 YEARS 7.96% 22.75% 11.59% -3.63% 15.86% 26.97% -7.91% 6.89% -4.27% -3.63%
6 MONTHS 22.48% 27.25% -12.49% 34.97% 18.56% 27.84% 3.92% 8.69% -31.05% 34.97%
1YEAR 27.93% 25.52% 12.73% 15.20% 24.43% 23.11% 3.50% 1.09% -11.70% 15.20%
3 YEARS 25.18% 27.48% 12.61% 12.57% 24.01% 27.68% 1.17% 3.47% -11.39% 12.57%
6 MONTHS 38.84% 0.57% -15.90% 54.75% 1.26% 6.87% 37.59% -0.69% -17.16% 54.75%
1YEAR 20.41% 17.38% 5.58% 14.83% 14.72% 22.62% 5.69% 2.65% -9.15% 14.83%
3 YEARS 21.01% 23.19% 14.93% 6.08% 20.78% 25.83% 0.23% 2.41% -5.85% 6.08%
6 MONTHS 17.22% 25.43% 29.05% -11.82% 24.82% 7.19% -7.60% 0.61% 4.22% -11.82%
1YEAR 3.13% 7.56% 2.33% 0.80% 4.51% -1.39% -1.38% 3.05% -2.18% 0.80%
3 YEARS 11.27% 18.90% 13.23% -1.95% 14.91% 14.18% -3.64% 3.99% -1.68% -1.95%




Table 14: Results Portfolio Strategy; ITT Industry; ‘Best estimate’

All returns annualized

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993
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RETURNS EXCESS RETURNS
BUY- BUY-
BUY HOLD SELL SELL Benchmark Sé&P 500 BUY HOLD SELL SELL
6 MONTHS 36.63% 19.77% 10.53% 26.10% 28.11% 9.37% 8.52% -8.34% -17.58% 26.10%
1YEAR 25.99% 21.09% 7.67% 18.32% 23.10% 11.51% 2.90% -2.01% -15.42% 18.32%
3 YEARS 18.49% 19.46% 4.05% 14.44% 17.05% 11.58% 1.44% 2.41% -13.00% 14.44%
6 MONTHS 31.59% 0.73% -8.99% 40.58% 18.25% 7.16% 13.35% -17.52% -27.23% 40.58%
1YEAR 47.72% 14.53% 57.01% -9.29% 40.27% 18.62% 7.45% -25.75% 16.74% -9.29%
3 YEARS NA NA NA NA NA NA NA NA NA NA
6 MONTHS 8.00% -17.93% -20.87% 28.87% -11.18% -12.08% 19.18% -6.75% -9.69% 28.87%
1YEAR -36.50% -33.27% -31.58% -4.92% -33.65% -19.16% -2.85% 0.38% 2.07% -4.92%
3 YEARS NA NA NA NA NA NA NA NA NA NA
6 MONTHS -4.91% 6.89% 2.66% -7.56% 0.47% -17.62% -5.38% 6.42% 2.18% -7.56%
1YEAR -1.08% 7.94% -14.54% 13.46% -2.83% -15.82% 1.74% 10.77% -11.72% 13.46%
3 YEARS -11.63% -7.21% -15.04% 3.40% -11.51% -12.26% -0.12% 4.31% -3.52% 3.40%
6 MONTHS 66.72% 22.16% 93.20% -26.48% 58.78% 14.56% 7.94% -36.62% 34.42% -26.48%
1YEAR 10.57% 20.83% 31.31% -20.74% 20.29% 5.97% -9.72% 0.54% 11.02% -20.74%
3 YEARS -13.84% -11.20% -26.94% 13.10% -16.76% -10.33% 2.92% 5.56% -10.18% 13.10%
6 MONTHS 55.93% 70.30% 43.43% 12.50% 58.94% 17.53% -3.00% 11.36% -15.51% 12.50%
1YEAR 46.52% 34.23% 31.10% 15.41% 40.22% 21.07% 6.30% -5.99% -9.12% 15.41%
3 YEARS 12.59% 6.82% 4.74% 7.85% 9.55% 2.60% 3.04% -2.72% -4.81% 7.85%
6 MONTHS 36.49% 10.06% -21.35% 57.84% 19.97% 20.20% 16.52% -9.90% -41.32% 57.84%
1YEAR 33.32% 21.17% 0.28% 33.04% 24.55% 28.10% 8.77% -3.38% -24.27% 33.04%
3 YEARS 40.40% 33.81% 22.72% 17.68% 35.69% 18.01% 4.71% -1.88% -12.96% 17.68%
6 MONTHS 68.06% 37.07% 10.51% 57.56% 51.42% 22.00% 16.64% -14.35% -40.92% 57.56%
1YEAR 47.10% 58.06% 3.77% 43.33% 46.40% 31.99% 0.70% 11.66% -42.63% 43.33%
3 YEARS 38.02% 37.66% 0.61% 37.40% 34.02% 26.97% 3.99% 3.63% -33.41% 37.40%
6 MONTHS 29.88% 13.92% -40.92% 70.80% 22.25% 27.84% 7.64% -8.33% -63.16% 70.80%
1YEAR 28.53% 26.37% -47.23% 75.75% 24.95% 23.11% 3.58% 1.42% -72.18% 75.75%
3 YEARS 22.39% 40.58% -6.46% 28.85% 26.88% 27.68% -4.49% 13.71% -33.34% 28.85%
6 MONTHS 58.02% 37.85% 18.94% 39.08% 43.88% 6.87% 14.14% -6.04% -24.94% 39.08%
1YEAR 74.30% 36.65% 42.45% 31.85% 56.72% 22.62% 17.58% -20.07% -14.27% 31.85%
3 YEARS 45.33% 21.85% 39.56% 5.77% 37.39% 25.83% 7.95% -15.54% 2.17% 5.77%
6 MONTHS 16.54% 16.64% 28.71% -12.17% 18.31% 7.19% -1.78% -1.67% 10.40% -12.17%
1YEAR 9.45% 24.39% 4.15% 5.30% 14.02% -1.39% -4.58% 10.36% -9.88% 5.30%
3 YEARS 14.68% 33.34% 13.20% 1.48% 21.13% 14.18% -6.45% 12.21% -7.93% 1.48%




Table 15: Results Portfolio Strategy; All Industries; ‘Best estimate’; Speculative and Safe stocks

All returns annualized

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993
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RETURNS EXCESS RETURNS
BUY- BUY-
BUY HOLD SELL SELL Benchmark Sé&P 500 BUY HOLD SELL SELL
6 MONTHS 31.88% 29.07% 11.86% 20.02% 24.64% 9.37% 7.24% 4.43% -12.79% 20.02%
1YEAR 29.27% 18.95% 9.96% 19.31% 20.56% 11.51% 8.71% -1.61% -10.60% 19.31%
3 YEARS 18.38% 13.74% 7.77% 10.61% 13.89% 11.58% 4.49% -0.14% -6.11% 10.61%
6 MONTHS 39.63% 83.86% 17.64% 21.99% 41.87% 7.16% -2.24% 41.99% -24.23% 21.99%
1YEAR 58.97% 21.71% 31.41% 27.56% 43.20% 18.62% 15.76% -21.49% -11.79% 27.56%
3 YEARS NA NA NA NA NA NA NA NA NA NA
6 MONTHS 16.44% 11.12% -11.80% 28.24% 4.63% -12.08% 11.81% 6.48% -16.44% 28.24%
1YEAR 10.71% 2.31% -16.48% 27.19% -1.69% -19.16% 12.40% 4.00% -14.79% 27.19%
3 YEARS NA NA NA NA NA NA NA NA NA NA
6 MONTHS 74.78% 42.52% 16.11% 58.67% 42.71% -17.62% 32.07% -0.19% -26.60% 58.67%
1YEAR 43.66% 17.77% -1.49% 45.15% 20.34% -15.82% 23.32% -2.57% -21.83% 45.15%
3 YEARS 10.73% 0.60% -7.01% 17.74% 1.66% -12.26% 9.07% -1.06% -8.67% 17.74%
6 MONTHS 11.72% -6.12% 24.10% -12.38% 8.61% 14.56% 3.11% -14.73% 15.49% -12.38%
1YEAR 9.88% 4.37% 2.30% 7.58% 2.09% 5.97% 7.79% 2.28% 0.21% 7.58%
3 YEARS 11.71% -3.49% -5.86% 17.56% -0.23% -10.33% 11.94% -3.26% -5.62% 17.56%
6 MONTHS 15.62% 27.28% 5.28% 10.34% 17.96% 17.53% -2.34% 9.32% -12.68% 10.34%
1YEAR 22.75% 15.75% 12.28% 10.47% 17.01% 21.07% 5.74% -1.26% -4.73% 10.47%
3 YEARS 14.79% 1.87% 2.06% 12.73% 5.57% 2.60% 9.22% -3.70% -3.51% 12.73%
6 MONTHS 34.27% 26.43% 9.48% 24.79% 23.80% 20.20% 10.47% 2.63% -14.32% 24.79%
1YEAR 32.62% 24.16% 19.29% 13.32% 25.74% 28.10% 6.87% -1.59% -6.45% 13.32%
3 YEARS 9.59% 13.14% 10.63% -1.04% 10.98% 18.01% -1.39% 2.17% -0.35% -1.04%
6 MONTHS 22.05% 19.23% 0.15% 21.90% 17.18% 22.00% 4.87% 2.05% -17.03% 21.90%
1YEAR 32.59% 33.07% 13.05% 19.54% 29.29% 31.99% 3.29% 3.77% -16.25% 19.54%
3 YEARS 23.04% 22.29% 8.02% 15.02% 20.48% 26.97% 2.57% 1.82% -12.46% 15.02%
6 MONTHS 38.33% 34.35% 18.51% 19.82% 33.28% 27.84% 5.06% 1.07% -14.77% 19.82%
1YEAR 30.51% 27.41% 11.29% 19.22% 26.87% 23.11% 3.64% 0.54% -15.58% 19.22%
3 YEARS 27.40% 27.07% 9.41% 17.99% 24.84% 27.68% 2.56% 2.23% -15.44% 17.99%
6 MONTHS 38.55% 21.17% 18.31% 20.23% 27.88% 6.87% 10.66% -6.72% -9.57% 20.23%
1YEAR 39.04% 30.62% 24.53% 14.50% 32.92% 22.62% 6.11% -2.30% -8.39% 14.50%
3 YEARS 28.25% 26.54% 28.58% -0.34% 27.51% 25.83% 0.74% -0.96% 1.08% -0.34%
6 MONTHS 27.40% 30.89% 20.78% 6.63% 28.52% 7.19% -1.11% 2.37% -1.74% 6.63%
1YEAR 12.03% 12.31% 3.43% 8.60% 9.84% -1.39% 2.19% 2.48% -6.41% 8.60%
3 YEARS 21.52% 21.92% 16.34% 5.18% 20.29% 14.18% 1.23% 1.63% -3.95% 5.18%




Table 16: Results Portfolio Strategy; All Industries; ‘Best estimate’; Top 10 Safe stocks

All returns annualized

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

EXCESS RETURNS

RETURNS
BUY-

BUY SELL SELL Benchmark S&P 500
6 MONTHS 27.58% 3.47% 24.10% 21.84% 9.37%
1YEAR 26.00% 2.81% 23.19% 19.47% 11.51%
3 YEARS 16.49% 3.15% 13.34% 14.01% 11.58%
6 MONTHS 19.90% 3.93% 15.97% 19.22% 7.16%
1YEAR 51.96% 8.23% 43.73% 37.94% 18.62%
3 YEARS NA NA NA NA NA
6 MONTHS 15.17% -5.81% 20.98% 6.64% -12.08%
1YEAR 9.92% -12.97% 22.89% -2.33% -19.16%
3 YEARS NA NA NA NA NA
6 MONTHS 43.58% 11.96% 31.62% 32.66% -17.62%
1YEAR 24.66% -5.14% 29.80% 14.42% -15.82%
3 YEARS 11.25% -6.40% 17.66% 20.02% -12.26%
6 MONTHS 0.55% 15.15% -14.61% 5.35% 14.56%
1YEAR 3.40% 4.31% -0.90% 0.03% 5.97%
3 YEARS 9.30% -4.12% 13.42% 22.20% -10.33%
6 MONTHS 12.94% -6.97% 19.91% 21.12% 17.53%
1YEAR 16.33% 4.29% 12.03% 18.53% 21.07%
3 YEARS 8.54% 0.98% 7.56% 11.15% 2.60%
6 MONTHS 31.65% 1.01% 30.64% 22.57T% 20.20%
1YEAR 26.72% 8.43% 18.28% 23.39% 28.10%
3 YEARS 9.62% 3.24% 6.39% 5.29% 18.01%
6 MONTHS 31.65% -3.00% 34.65% 22.68% 22.00%
1YEAR 35.49% 3.32% 32.18% 32.80% 31.99%
3 YEARS 20.98% 2.04% 18.94% 18.61% 26.97%
6 MONTHS 41.94% 1.45% 40.48% 32.72% 27.84%
1YEAR 35.83% 2.65% 33.17% 28.55% 23.11%
3 YEARS 27.63% 1.82% 25.81% 22.86% 27.68%
6 MONTHS 50.72% 5.76% 44.96% 32.30% 6.87%
1YEAR 41.63% 13.71% 27.92% 33.77% 22.62%
3 YEARS 25.07% 17.29% 7.77% 3.27% 25.83%
6 MONTHS 27.68% 11.25% 16.43% 23.11% 7.19%
1YEAR 14.02% 1.24% 12.78% 7.55% -1.39%
3 YEARS 19.49% 10.36% 9.12% 8.67% 14.18%

BUY-

BUY SELL SELL
5.74% -18.29% 24.03%
6.53% -16.66% 23.19%
2.58% -10.76% 13.34%
0.68% -14.97% 15.65%
14.03% -29.71% 43.73%

NA NA NA
8.53% -12.44% 20.98%
12.24% -10.64% 22.89%

NA NA NA
10.92% -20.70% 31.62%
10.24% -19.56% 29.80%
9.57% -8.09% 17.66%
-4.80% 9.81% -14.61%
3.38% 4.28% -0.90%
11.02% -2.40% 13.42%
-8.18% -28.09% 19.91%
-2.21% -14.24% 12.03%
3.72% -3.84% 7.56%
9.08% -21.56% 30.64%
3.33% -14.95% 18.28%
-2.10% -8.49% 6.39%
8.98% -25.67% 34.65%
2.69% -29.49% 32.18%
-0.17% -19.12% 18.94%
9.22% -30.75% 39.97%
7.271% -25.90% 33.17%
1.23% -24.58% 25.81%
18.42% -26.54% 44.96%
7.85% -20.06% 27.92%
-3.38% -11.16% 7.77%
4.57% -11.95% 16.52%
6.47% -6.31% 12.78%
0.75% -8.37% 9.12%
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Table 17: Results Portfolio Strategy; Industrial Industry; ‘Best estimate’; Top 10 Safe stocks

All returns annualized

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

EXCESS RETURNS

RETURNS
BUY-

BUY SELL SELL Benchmark S&P 500
6 MONTHS 15.16% -2.01% 17.18% 12.17% 9.37%
1YEAR 20.94% -1.37% 22.32% 15.19% 11.51%
3 YEARS 12.39% 2.66% 9.73% 9.16% 11.58%
6 MONTHS 1.02% -2.53% 3.55% 8.22% 7.16%
1YEAR 31.07% -1.96% 33.02% 28.84% 18.62%
3 YEARS NA NA NA NA NA
6 MONTHS 9.27% -7.22% 16.49% 3.17% -12.08%
1YEAR 15.67% -4.11% 19.77% 7.42% -19.16%
3 YEARS NA NA NA NA NA
6 MONTHS 40.64% 15.73% 24.91% 41.55% -17.62%
1YEAR 21.62% 1.83% 19.80% 20.00% -15.82%
3 YEARS 11.05% -1.12% 12.18% 12.14% -12.26%
6 MONTHS -7.70% -6.18% -1.51% -21.23% 14.56%
1YEAR 4.46% -17.66% 22.12% -17.69% 5.97%
3 YEARS 3.45% -1.97% 5.42% 8.79% -10.33%
6 MONTHS -3.15% -14.29% 11.14% 3.77% 17.53%
1YEAR 12.14% 4.25% 7.89% 10.66% 21.07%
3 YEARS 1.93% 5.00% -3.07% -3.15% 2.60%
6 MONTHS 18.94% -0.51% 19.46% 20.39% 20.20%
1YEAR 13.86% 5.28% 8.58% 15.94% 28.10%
3 YEARS -1.39% 0.10% -1.49% -1.91% 18.01%
6 MONTHS 36.71% -1.87% 38.58% 26.65% 22.00%
1YEAR 48.65% 0.42% 48.23% 37.78% 31.99%
3 YEARS 17.54% 2.14% 15.40% 8.45% 26.97%
6 MONTHS 33.93% 2.30% 31.63% 23.49% 27.84%
1YEAR 35.06% 3.90% 31.17% 29.92% 23.11%
3 YEARS 33.83% 1.31% 32.53% 27.76% 27.68%
6 MONTHS 2.60% -7.81% 10.40% 1.51% 6.87%
1YEAR 20.57% -2.89% 23.46% 17.28% 22.62%
3 YEARS 20.85% 6.63% 14.22% 7.69% 25.83%
6 MONTHS 19.39% 2.26% 17.14% 14.13% 7.19%
1YEAR 6.35% -2.78% 9.13% 1.72% -1.39%
3 YEARS 11.85% 9.16% 2.68% 13.51% 14.18%

BUY-

BUY SELL SELL
3.00% -14.18% 17.18%
5.76% -16.56% 22.32%
0.02% -9.71% 9.73%
-7.19% -10.74% 3.55%
2.23% -30.79% 33.02%

NA NA NA
6.10% -10.39% 16.49%
8.25% -11.52% 19.77%

NA NA NA
-0.92% -25.83% 24.91%
1.63% -18.17% 19.80%
3.68% -8.49% 12.18%
13.54% 15.05% -1.51%
22.15% 0.03% 22.12%
2.02% -3.40% 5.42%
-6.92% -18.06% 11.14%
1.48% -6.41% 7.89%
0.76% 3.84% -3.07%
-1.45% -20.91% 19.46%
-2.08% -10.66% 8.58%
0.40% 1.89% -1.49%
10.06% -28.52% 38.58%
10.87% -37.36% 48.23%
-2.98% -18.38% 15.40%
10.44% -21.20% 31.63%
5.14% -26.03% 31.17%
5.18% -27.35% 32.53%
1.08% -9.32% 10.40%
3.28% -20.18% 23.46%
-5.98% -20.20% 14.22%
5.26% -11.87% 17.14%
4.63% -4.50% 9.13%
-2.89% -5.57% 2.68%




Table 18: Results Portfolio Strategy; Healthcare ldustry; ‘Best estimate’; Top 10 Safe stocks

All returns annualized

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

EXCESS RETURNS

RETURNS
BUY-

BUY SELL SELL Benchmark S&P 500
6 MONTHS 44.39% 7.41% 36.97% 34.54% 9.37%
1YEAR 34.76% 4.06% 30.70% 23.36% 11.51%
3 YEARS 20.53% 3.35% 17.18% 16.51% 11.58%
6 MONTHS 14.99% 6.65% 8.34% 37.26% 7.16%
1YEAR 59.17% 3.93% 55.24% 47.82% 18.62%
3 YEARS NA NA NA NA NA
6 MONTHS 18.06% 16.30% 1.77% 17.00% -12.08%
1YEAR 13.75% -11.80% 25.55% -2.65% -19.16%
3 YEARS NA NA NA NA NA
6 MONTHS 59.68% 14.97% 44.71% 48.06% -17.62%
1YEAR 29.02% -4.32% 33.34% 12.76% -15.82%
3 YEARS 13.22% -7.03% 20.25% 29.85% -12.26%
6 MONTHS -13.05% 9.23% -22.29% -3.16% 14.56%
1YEAR 17.48% 14.49% 2.99% 15.69% 5.97%
3 YEARS 21.85% 1.93% 19.92% 33.74% -10.33%
6 MONTHS 54.13% -2.10% 56.23% 32.99% 17.53%
1YEAR 41.84% 4.86% 36.98% 20.80% 21.07%
3 YEARS 19.51% 3.60% 15.91% 20.78% 2.60%
6 MONTHS 34.67% 1.71% 32.96% 22.88% 20.20%
1YEAR 28.37% 14.07% 14.30% 24.81% 28.10%
3 YEARS 4.86% 9.86% -5.01% -4.90% 18.01%
6 MONTHS 9.18% -3.01% 12.19% 6.03% 22.00%
1YEAR 23.76% 6.19% 17.57% 23.17% 31.99%
3 YEARS 22.08% -3.45% 25.52% 33.04% 26.97%
6 MONTHS 82.40% 9.96% 72.44% 66.56% 27.84%
1YEAR 43.27% 0.15% 43.11% 34.91% 23.11%
3 YEARS 24.14% 0.18% 23.95% 24.48% 27.68%
6 MONTHS 119.40% 18.44% 100.96% 82.55% 6.87%
1YEAR 67.42% 11.48% 55.93% 46.36% 22.62%
3 YEARS 28.47% 17.61% 10.86% -16.73% 25.83%
6 MONTHS 64.41% 1.98% 62.43% 35.17% 7.19%
1YEAR 23.52% 1.58% 21.94% 9.95% -1.39%
3 YEARS 30.09% 4.06% 26.02% 11.83% 14.18%

BUY-

BUY SELL SELL
9.85% -26.82% 36.68%
11.40% -19.30% 30.70%
4.87% -12.31% 17.18%
-22.27% -29.34% 7.07%
11.35% -43.89% 55.24%

NA NA NA
1.06% -0.70% 1.77%
16.40% -9.15% 25.55%
NA NA NA

11.62% -33.09% 44.71%
16.26% -17.08% 33.34%
11.53% -8.72% 20.25%
-9.90% 12.39% -22.29%
1.79% -1.21% 2.99%
16.22% -3.70% 19.92%
21.14% -35.09% 56.23%
21.03% -15.95% 36.98%
8.12% -7.78% 15.91%
11.79% -21.17% 32.96%
3.56% -10.74% 14.30%
-8.40% -3.39% -5.01%
3.15% -9.03% 12.19%
0.59% -16.98% 17.57%
7.88% -17.65% 25.52%
15.84% -54.54% 70.38%
8.35% -34.76% 43.11%
-1.94% -25.90% 23.95%
36.85% -64.12% 100.96%
21.05% -34.88% 55.93%
-0.33% -11.19% 10.86%
29.24% -33.55% 62.78%
13.57% -8.37% 21.94%
5.91% -20.11% 26.02%




Table 19: Results Portfolio Strategy; Consumer Digetionary Industry; ‘Best estimate’; Top 10 Safe sbcks

All returns annualized

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

EXCESS RETURNS

RETURNS
BUY-

BUY SELL SELL Benchmark S&P 500
6 MONTHS 22.86% -0.25% 23.11% 12.53% 9.37%
1YEAR 23.30% 2.37% 20.93% 16.22% 11.51%
3 YEARS 11.58% 3.05% 8.53% 10.77% 11.58%
6 MONTHS 38.33% 6.10% 32.23% 13.16% 7.16%
1YEAR 67.65% 6.53% 61.11% 34.81% 18.62%
3 YEARS NA NA NA NA NA
6 MONTHS 35.09% -5.28% 40.37% 17.56% -12.08%
1YEAR 36.03% -2.73% 38.76% 19.57% -19.16%
3 YEARS NA NA NA NA NA
6 MONTHS 65.39% 26.13% 39.26% 40.55% -17.62%
1YEAR 38.08% 0.31% 37.76% 27.76% -15.82%
3 YEARS 21.99% -1.57% 23.57% 20.34% -12.26%
6 MONTHS -9.93% -15.21% 5.28% -13.00% 14.56%
1YEAR -8.83% -15.75% 6.93% -18.19% 5.97%
3 YEARS 13.97% -0.64% 14.61% 26.87% -10.33%
6 MONTHS -6.41% -24.52% 18.11% -11.22% 17.53%
1YEAR -2.39% -1.26% -1.13% 2.45% 21.07%
3 YEARS 1.60% -6.11% 7.71% 9.46% 2.60%
6 MONTHS 45.26% 11.25% 34.01% 27.04% 20.20%
1YEAR 40.05% 17.11% 22.94% 28.24% 28.10%
3 YEARS 5.77% -9.61% 15.39% 16.45% 18.01%
6 MONTHS 12.97% -10.25% 23.22% 6.62% 22.00%
1YEAR 21.16% 5.51% 15.65% 23.85% 31.99%
3 YEARS 5.57% 9.27% -3.70% -3.63% 26.97%
6 MONTHS 20.31% -6.25% 26.56% 18.56% 27.84%
1YEAR 30.87% 6.37% 24.51% 24.43% 23.11%
3 YEARS 27.42% 6.31% 21.11% 12.57% 27.68%
6 MONTHS 15.54% -12.72% 28.26% 1.26% 6.87%
1YEAR 8.16% 4.46% 3.70% 14.72% 22.62%
3 YEARS 8.40% 11.95% -3.54% 6.08% 25.83%
6 MONTHS 12.06% 28.28% -16.22% 24.82% 7.19%
1YEAR 2.19% 3.15% -0.96% 4.51% -1.39%
3 YEARS 7.89% 14.77% -6.88% -1.95% 14.18%

BUY-

BUY SELL SELL
10.33% -12.78% 23.11%
7.08% -13.85% 20.93%
1.01% -7.52% 8.53%
25.17% -7.06% 32.23%
32.83% -28.28% 61.11%

NA NA NA
17.53% -22.84% 40.37%
16.46% -22.30% 38.76%
NA NA NA

24.84% -14.42% 39.26%
10.31% -27.45% 37.76%
12.79% -10.77% 23.57%
3.07% -2.21% 5.28%
9.36% 2.43% 6.93%
11.14% -3.47% 14.61%
4.81% -13.30% 18.11%
-4.84% -3.71% -1.13%
4.41% -3.30% 7.71%
18.22% -15.79% 34.01%
11.81% -11.13% 22.94%
6.02% -9.37% 15.39%
6.35% -16.87% 23.22%
-2.69% -18.34% 15.65%
-10.29% -6.59% -3.70%
1.76% -24.81% 26.56%
6.44% -18.07% 24.51%
3.41% -17.70% 21.11%
14.28% -13.98% 28.26%
-6.56% -10.26% 3.70%
-12.38% -8.83% -3.54%
-12.76% 3.46% -16.22%
-2.32% -1.36% -0.96%
-7.02% -0.13% -6.88%




Table 20: Results Portfolio Strategy; ITT Industry; ‘Best estimate’; Top 10 Safe stocks

All returns annualized

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

EXCESS RETURNS

RETURNS
BUY-

BUY SELL SELL Benchmark S&P 500
6 MONTHS 33.18% 8.75% 24.44% 28.11% 9.37%
1YEAR 27.45% 6.17% 21.28% 23.10% 11.51%
3 YEARS 18.90% 3.56% 15.34% 14.44% 11.58%
6 MONTHS 20.92% 5.50% 15.42% 18.25% 7.16%
1YEAR 44.79% 24.41% 20.38% 40.27% 18.62%
3 YEARS NA NA NA NA NA
6 MONTHS 4.80% -27.02% 31.82% -11.18% -12.08%
1YEAR -21.90% -33.25% 11.34% -33.65% -19.16%
3 YEARS NA NA NA NA NA
6 MONTHS -4.91% -9.00% 4.10% 0.47% -17.62%
1YEAR -1.08% -18.38% 17.30% -2.83% -15.82%
3 YEARS -11.63% -15.88% 4.24% 3.40% -12.26%
6 MONTHS 40.03% 72.78% -32.75% 58.78% 14.56%
1YEAR 6.34% 36.16% -29.82% 20.29% 5.97%
3 YEARS -8.30% -15.80% 7.50% 13.10% -10.33%
6 MONTHS 54.76% 13.03% 41.73% 58.94% 17.53%
1YEAR 40.64% 9.33% 31.31% 40.22% 21.07%
3 YEARS 12.43% 1.42% 11.01% 7.85% 2.60%
6 MONTHS 41.86% -8.40% 50.25% 19.97% 20.20%
1YEAR 41.63% -2.74% 44.36% 24.55% 28.10%
3 YEARS 43.65% 12.59% 31.06% 17.68% 18.01%
6 MONTHS 86.95% 3.15% 83.80% 51.42% 22.00%
1YEAR 64.15% 1.13% 63.02% 46.40% 31.99%
3 YEARS 46.91% 0.18% 46.72% 37.40% 26.97%
6 MONTHS 7.12% -0.19% 7.31% 22.25% 27.84%
1YEAR 13.71% 0.20% 13.50% 24.95% 23.11%
3 YEARS 11.77% -0.52% 12.29% 28.85% 27.68%
6 MONTHS 55.17% 25.13% 30.04% 43.88% 6.87%
1YEAR 75.61% 41.79% 33.82% 56.72% 22.62%
3 YEARS 41.92% 32.98% 8.94% 5.77% 25.83%
6 MONTHS 25.13% 12.48% 12.64% 18.31% 7.19%
1YEAR 10.62% 3.01% 7.62% 14.02% -1.39%
3 YEARS 14.45% 13.46% 1.00% 1.48% 14.18%

BUY-
BUY SELL SELL
5.07% -19.36% 24.44%
4.35% -16.93% 21.28%
1.85% -13.49% 15.34%
2.67% -12.75% 15.42%
4.52% -15.87% 20.38%
NA NA NA
15.98% -15.84% 31.82%
11.75% 0.40% 11.34%
NA NA NA

-5.38% -9.48% 4.10%
1.74% -15.56% 17.30%
-0.12% -4.36% 4.24%
-18.75% 14.00% -32.75%
-13.95% 15.87% -29.82%
8.46% 0.96% 7.50%
-4.18% -45.91% 41.73%
0.42% -30.89% 31.31%
2.89% -8.12% 11.01%
21.89% -28.36% 50.25%
17.07% -27.29% 44.36%
7.97% -23.09% 31.06%
35.53% -48.27% 83.80%
17.75% -45.27% 63.02%
12.88% -33.84% 46.72%
-15.12% -22.44% 7.31%
-11.24% -24.74% 13.50%
-15.10% -27.39% 12.29%
11.29% -18.75% 30.04%
18.89% -14.93% 33.82%
4.53% -4.40% 8.94%
6.81% -5.83% 12.64%
-3.40% -11.02% 7.62%
-6.68% -7.68% 1.00%




Table 21: Results Portfolio Strategy; All Industries; ‘Best estimate’; Top 10 Safe and Speculative stks

All returns annualized

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

EXCESS RETURNS

RETURNS
BUY-

BUY SELL SELL Benchmark S&P 500
6 MONTHS 36.78% 6.99% 29.79% 24.64% 9.37%
1 YEAR 32.54% 6.25% 26.29% 20.56% 11.51%
3 YEARS 18.16% 6.05% 12.10% 13.89% 11.58%
6 MONTHS 51.32% 7.65% 43.67% 41.87% 7.16%
1 YEAR 79.44% 15.10% 64.34% 43.20% 18.62%
3 YEARS NA NA NA NA NA
6 MONTHS 18.43% -9.35% 27.78% 4.63% -12.08%
1 YEAR 14.45% -16.12% 30.57% -1.69% -19.16%
3 YEARS NA NA NA NA NA
6 MONTHS 93.87% 12.01% 81.86% 42.71% -17.62%
1 YEAR 48.12% -1.10% 49.22% 20.34% -15.82%
3 YEARS 13.87% -6.91% 20.78% 1.66% -12.26%
6 MONTHS 5.01% 16.10% -11.09% 8.61% 14.56%
1 YEAR 6.10% 1.05% 5.06% 2.09% 5.97%
3 YEARS 10.48% -4.73% 15.22% -0.23% -10.33%
6 MONTHS 14.45% 4.76% 9.69% 17.96% 17.53%
1 YEAR 17.29% 10.87% 6.42% 17.01% 21.07%
3 YEARS 13.72% 1.85% 11.87% 5.57% 2.60%
6 MONTHS 31.66% 6.06% 25.60% 23.80% 20.20%
1YEAR 28.32% 18.45% 9.87% 25.74% 28.10%
3 YEARS 7.93% 12.06% -4.13% 10.98% 18.01%
6 MONTHS 25.99% 0.16% 25.82% 17.18% 22.00%
1 YEAR 36.15% 10.05% 26.10% 29.29% 31.99%
3 YEARS 22.40% 6.60% 15.80% 20.48% 26.97%
6 MONTHS 48.88% 5.66% 43.22% 33.28% 27.84%
1 YEAR 38.44% 5.01% 33.42% 26.87% 23.11%
3 YEARS 27.91% 4.19% 23.73% 24.84% 27.68%
6 MONTHS 47.87% 9.75% 38.11% 27.88% 6.87%
1 YEAR 42.54% 16.93% 25.60% 32.92% 22.62%
3 YEARS 27.03% 21.46% 5.57% 27.51% 25.83%
6 MONTHS 30.35% 17.10% 13.26% 28.52% 7.19%
1 YEAR 14.52% 2.28% 12.25% 9.84% -1.39%
3 YEARS 21.91% 13.91% 8.00% 20.29% 14.18%

BUY-
BUY SELL SELL
12.14% -17.65% 29.79%
11.97% -14.31% 26.29%
4.27% -7.83% 12.10%
9.45% -34.22% 43.67%
36.24% -28.11% 64.34%
NA NA NA
13.79% -13.98% 27.78%
16.14% -14.43% 30.57%
NA NA NA
51.16% -30.70% 81.86%
27.78% -21.44% 49.22%
12.21% -8.57% 20.78%
-3.60% 7.49% -11.09%
4.02% -1.04% 5.06%
10.72% -4.50% 15.22%
-3.51% -13.20% 9.69%
0.28% -6.15% 6.42%
8.15% -3.72% 11.87%
7.86% -17.74% 25.60%
2.57% -7.30% 9.87%
-3.05% 1.09% -4.13%
8.80% -17.02% 25.82%
6.85% -19.25% 26.10%
1.93% -13.87% 15.80%
15.60% -27.61% 43.22%
11.57% -21.86% 33.42%
3.07% -20.66% 23.73%
19.98% -18.13% 38.11%
9.61% -15.99% 25.60%
-0.47% -6.04% 5.57%
1.84% -11.42% 13.26%
4.69% -7.56% 12.25%
1.62% -6.38% 8.00%




Table 22: Results Portfolio Strategy; All Industries; ‘Best estimate’; Top 5 Safe stocks

All returns annualized

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

EXCESS RETURNS

RETURNS
BUY-

BUY SELL SELL Benchmark S&P 500
6 MONTHS 39.40% 7.59% 31.81% 21.84% 9.37%
1YEAR 35.30% 5.02% 30.28% 19.47% 11.51%
3 YEARS 21.41% 4.66% 16.75% 14.01% 11.58%
6 MONTHS 20.70% 7.86% 12.84% 19.22% 7.16%
1YEAR 67.48% 16.46% 51.02% 37.94% 18.62%
3 YEARS NA NA NA NA NA
6 MONTHS 27.10% -11.65% 38.75% 6.64% -12.08%
1YEAR 12.75% -19.05% 31.81% -2.33% -19.16%
3 YEARS NA NA NA NA NA
6 MONTHS 75.01% 29.31% 45.70% 32.66% -17.62%
1YEAR 41.83% -4.01% 45.84% 14.42% -15.82%
3 YEARS 21.23% -7.46% 28.69% 20.02% -12.26%
6 MONTHS 0.34% 36.86% -36.52% 5.35% 14.56%
1YEAR 2.86% 18.61% -15.75% 0.03% 5.97%
3 YEARS 14.09% -7.51% 21.60% 22.20% -10.33%
6 MONTHS 7.45% -A4.77% 12.22% 21.12% 17.53%
1YEAR 17.85% 1.84% 16.01% 18.53% 21.07%
3 YEARS 14.11% 1.09% 13.02% 11.15% 2.60%
6 MONTHS 51.71% -0.16% 51.87% 22.57% 20.20%
1YEAR 39.59% 7.12% 32.47% 23.39% 28.10%
3 YEARS 10.61% 9.51% 1.10% 5.29% 18.01%
6 MONTHS 44.69% -3.07% 47.76% 22.68% 22.00%
1YEAR 48.08% 4.60% 43.48% 32.80% 31.99%
3 YEARS 23.08% 0.09% 22.99% 18.61% 26.97%
6 MONTHS 64.59% 2.91% 61.68% 32.72% 27.84%
1YEAR 45.15% 5.31% 39.84% 28.55% 23.11%
3 YEARS 27.17% 3.64% 23.53% 22.86% 27.68%
6 MONTHS 75.51% 12.10% 63.41% 32.30% 6.87%
1YEAR 56.82% 18.74% 38.08% 33.77% 22.62%
3 YEARS 35.32% 25.30% 10.03% 3.27% 25.83%
6 MONTHS 26.92% 6.54% 20.38% 23.11% 7.19%
1YEAR 20.58% 0.56% 20.02% 7.55% -1.39%
3 YEARS 25.68% 12.60% 13.08% 8.67% 14.18%

BUY-

BUY SELL SELL
17.57% -14.24% 31.81%
15.83% -14.45% 30.28%
7.50% -9.25% 16.75%
1.48% -11.36% 12.84%
29.54% -21.48% 51.02%

NA NA NA

20.46% -18.29% 38.75%
15.08% -16.73% 31.81%

NA NA NA
42.35% -3.34% 45.70%
27.41% -18.43% 45.84%
19.54% -9.15% 28.69%
-5.01% 31.51% -36.52%
2.83% 18.58% -15.75%
15.81% -5.79% 21.60%
-13.67% -25.89% 12.22%
-0.68% -16.70% 16.01%
9.29% -3.73% 13.02%
29.14% -22.73% 51.87%
16.21% -16.26% 32.47%
-1.12% -2.22% 1.10%
22.01% -25.75% 47.76%
15.27% -28.20% 43.48%
1.93% -21.06% 22.99%
31.88% -29.81% 61.68%
16.60% -23.24% 39.84%
0.76% -22.77% 23.53%
43.21% -20.20% 63.41%
23.05% -15.03% 38.08%
6.87% -3.15% 10.03%
3.81% -16.57% 20.38%
13.03% -6.99% 20.02%
6.94% -6.14% 13.08%




Table 23: Results Portfolio Strategy; Industrial Industry; ‘Best estimate’; Top 5 Safe stocks

All returns annualized

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

EXCESS RETURNS

RETURNS
BUY-

BUY SELL SELL Benchmark S&P 500
6 MONTHS 21.20% -0.82% 22.02% 12.17% 9.37%
1YEAR 27.39% -1.96% 29.35% 15.19% 11.51%
3 YEARS 18.67% 3.34% 15.33% 9.16% 11.58%
6 MONTHS 17.79% -5.06% 22.84% 8.22% 7.16%
1YEAR 53.54% -3.91% 57.45% 28.84% 18.62%
3 YEARS NA NA NA NA NA
6 MONTHS 9.02% -9.42% 18.44% 3.17% -12.08%
1YEAR 5.30% -2.43% 7.74% 7.42% -19.16%
3 YEARS NA NA NA NA NA
6 MONTHS 45.57% 31.45% 14.12% 41.55% -17.62%
1YEAR 29.39% 3.66% 25.74% 20.00% -15.82%
3 YEARS 18.35% -2.25% 20.59% 12.14% -12.26%
6 MONTHS -15.39% 4.13% -19.53% -21.23% 14.56%
1YEAR 8.92% -15.63% 24.55% -17.69% 5.97%
3 YEARS 6.90% -4.37% 11.27% 8.79% -10.33%
6 MONTHS -5.17% -15.11% 9.93% 3.77% 17.53%
1YEAR 13.44% -7.09% 20.53% 10.66% 21.07%
3 YEARS 5.11% 3.37% 1.74% -3.15% 2.60%
6 MONTHS 31.26% 1.89% 29.37% 20.39% 20.20%
1YEAR 19.22% 9.14% 10.08% 15.94% 28.10%
3 YEARS 3.03% 1.36% 1.67% -1.91% 18.01%
6 MONTHS 41.08% -3.75% 44.83% 26.65% 22.00%
1YEAR 58.65% 0.85% 57.80% 37.78% 31.99%
3 YEARS 22.66% 4.29% 18.37% 8.45% 26.97%
6 MONTHS 37.37% 4.59% 32.78% 23.49% 27.84%
1YEAR 39.68% 7.79% 31.88% 29.92% 23.11%
3 YEARS 38.26% 2.61% 35.65% 27.76% 27.68%
6 MONTHS 11.69% -15.61% 27.31% 1.51% 6.87%
1YEAR 33.05% -5.78% 38.83% 17.28% 22.62%
3 YEARS 31.33% 13.26% 18.07% 7.69% 25.83%
6 MONTHS 38.79% -1.35% 40.14% 14.13% 7.19%
1YEAR 12.70% -6.20% 18.90% 1.72% -1.39%
3 YEARS 23.69% 8.45% 15.24% 13.51% 14.18%

BUY-
BUY SELL SELL
9.04% -12.99% 22.02%
12.20% -17.15% 29.35%
6.30% -9.02% 15.33%
9.57% -13.27% 22.84%
24.71% -32.75% 57.45%
NA NA NA
5.85% -12.59% 18.44%
-2.11% -9.85% 7.74%
NA NA NA
4.02% -10.10% 14.12%
9.40% -16.34% 25.74%
10.98% -9.62% 20.59%
5.84% 25.37% -19.53%
26.61% 2.06% 24.55%
5.47% -5.80% 11.27%
-8.94% -18.88% 9.93%
2.79% -17.74% 20.53%
3.95% 2.21% 1.74%
10.87% -18.50% 29.37%
3.28% -6.80% 10.08%
4.82% 3.15% 1.67%
14.44% -30.39% 44.83%
20.87% -36.93% 57.80%
2.13% -16.24% 18.37%
13.88% -18.90% 32.78%
9.75% -22.13% 31.88%
9.61% -26.04% 35.65%
10.18% -17.13% 27.31%
15.76% -23.07% 38.83%
4.50% -13.57% 18.07%
24.66% -15.48% 40.14%
10.98% -7.92% 18.90%
8.96% -6.28% 15.24%




Table 24: Results Portfolio Strategy; Healthcare ldustry; ‘Best estimate’; Top 5 Safe stocks

All returns annualized

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

EXCESS RETURNS

RETURNS
BUY-

BUY SELL SELL Benchmark S&P 500
6 MONTHS 61.34% 9.00% 52.34% 34.54% 9.37%
1YEAR 48.73% 5.60% 43.13% 23.36% 11.51%
3 YEARS 23.62% 7.35% 16.27% 16.51% 11.58%
6 MONTHS 26.30% 13.29% 13.01% 37.26% 7.16%
1YEAR 94.70% 7.87% 86.84% 47.82% 18.62%
3 YEARS NA NA NA NA NA
6 MONTHS 32.77% 22.86% 9.91% 17.00% -12.08%
1YEAR 25.55% -16.19% 41.75% -2.65% -19.16%
3 YEARS NA NA NA NA NA
6 MONTHS 113.56% 23.88% 89.68% 48.06% -17.62%
1YEAR 52.30% 0.37% 51.93% 12.76% -15.82%
3 YEARS 30.31% -5.30% 35.61% 29.85% -12.26%
6 MONTHS -15.04% -10.69% -4.35% -3.16% 14.56%
1YEAR 19.37% 21.35% -1.98% 15.69% 5.97%
3 YEARS 30.87% 4.70% 26.17% 33.74% -10.33%
6 MONTHS 36.58% -1.43% 38.00% 32.99% 17.53%
1YEAR 36.25% -2.52% 38.77% 20.80% 21.07%
3 YEARS 25.67% 4.54% 21.13% 20.78% 2.60%
6 MONTHS 69.06% -12.63% 81.69% 22.88% 20.20%
1YEAR 44.01% 6.34% 37.67% 24.81% 28.10%
3 YEARS -1.21% 18.05% -19.25% -4.90% 18.01%
6 MONTHS 28.64% -6.02% 34.66% 6.03% 22.00%
1YEAR 39.07% 12.38% 26.69% 23.17% 31.99%
3 YEARS 17.23% -6.89% 24.13% 33.04% 26.97%
6 MONTHS 118.80% 19.92% 98.89% 66.56% 27.84%
1YEAR 50.30% 0.31% 50.00% 34.91% 23.11%
3 YEARS 24.23% 0.37% 23.86% 24.48% 27.68%
6 MONTHS 159.57% 36.87% 122.70% 82.55% 6.87%
1YEAR 86.47% 22.96% 63.50% 46.36% 22.62%
3 YEARS 25.20% 35.22% -10.02% -16.73% 25.83%
6 MONTHS 43.16% 3.96% 39.19% 35.17% 7.19%
1YEAR 39.29% 3.15% 36.13% 9.95% -1.39%
3 YEARS 36.67% 8.13% 28.55% 11.83% 14.18%

BUY-

BUY SELL SELL
26.80% -25.53% 52.34%
25.37% -17.76% 43.13%
7.97% -8.30% 16.27%
-10.96% -23.97% 13.01%
46.88% -39.96% 86.84%

NA NA NA
15.78% 5.86% 9.91%
28.20% -13.54% 41.75%
NA NA NA

65.50% -24.18% 89.68%
39.54% -12.39% 51.93%
28.62% -6.99% 35.61%
-11.89% -7.54% -4.35%
3.68% 5.66% -1.98%
25.23% -0.93% 26.17%
3.58% -34.42% 38.00%
15.45% -23.33% 38.77%
14.28% -6.84% 21.13%
46.18% -35.52% 81.69%
19.20% -18.47% 37.67%
-14.46% 4.79% -19.25%
22.62% -12.04% 34.66%
15.90% -10.79% 26.69%
3.03% -21.10% 24.13%
52.24% -46.65% 98.89%
15.39% -34.61% 50.00%
-1.85% -25.71% 23.86%
77.02% -45.68% 122.70%
40.10% -23.40% 63.50%
-3.60% 6.41% -10.02%
7.98% -31.21% 39.19%
29.34% -6.79% 36.13%
12.50% -16.04% 28.55%




Table 25: Results Portfolio Strategy; Consumer Digetionary Industry; ‘Best estimate’; Top 5 Safe staks

All returns annualized

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

EXCESS RETURNS

RETURNS
BUY-

BUY SELL SELL Benchmark S&P 500
6 MONTHS 29.95% 3.03% 26.91% 12.53% 9.37%
1YEAR 30.17% 4.61% 25.56% 16.22% 11.51%
3 YEARS 16.13% 3.31% 12.81% 10.77% 11.58%
6 MONTHS 28.49% 12.20% 16.30% 13.16% 7.16%
1YEAR 71.08% 13.06% 58.01% 34.81% 18.62%
3 YEARS NA NA NA NA NA
6 MONTHS 60.30% -10.56% 70.87% 17.56% -12.08%
1YEAR 59.39% -5.47% 64.86% 19.57% -19.16%
3 YEARS NA NA NA NA NA
6 MONTHS 120.80% 52.27% 68.53% 40.55% -17.62%
1YEAR 61.44% 0.62% 60.81% 27.76% -15.82%
3 YEARS 34.54% -3.14% 37.68% 20.34% -12.26%
6 MONTHS -33.95% -2.85% -31.10% -13.00% 14.56%
1YEAR -17.87% -8.89% -8.98% -18.19% 5.97%
3 YEARS 22.76% -0.72% 23.49% 26.87% -10.33%
6 MONTHS -15.98% -28.59% 12.61% -11.22% 17.53%
1YEAR -5.75% -1.70% -4.04% 2.45% 21.07%
3 YEARS 3.40% -6.41% 9.81% 9.46% 2.60%
6 MONTHS 53.80% 24.45% 29.35% 27.04% 20.20%
1YEAR 53.79% 24.64% 29.15% 28.24% 28.10%
3 YEARS 9.86% -10.09% 19.95% 16.45% 18.01%
6 MONTHS 17.27% -8.81% 26.08% 6.62% 22.00%
1YEAR 28.26% 2.90% 25.36% 23.85% 31.99%
3 YEARS 4.96% 2.60% 2.36% -3.63% 26.97%
6 MONTHS 16.83% -12.49% 29.32% 18.56% 27.84%
1YEAR 27.06% 12.73% 14.33% 24.43% 23.11%
3 YEARS 23.58% 12.61% 10.97% 12.57% 27.68%
6 MONTHS 31.08% -16.91% 47.99% 1.26% 6.87%
1YEAR 16.33% 5.40% 10.93% 14.72% 22.62%
3 YEARS 16.81% 15.69% 1.12% 6.08% 25.83%
6 MONTHS 20.81% 21.62% -0.81% 24.82% 7.19%
1YEAR 7.99% 2.83% 5.15% 4.51% -1.39%
3 YEARS 13.12% 15.98% -2.86% -1.95% 14.18%

BUY-

BUY SELL SELL
17.41% -9.50% 26.91%
13.95% -11.61% 25.56%
5.56% -7.25% 12.81%
15.33% -0.96% 16.30%
36.27% -21.75% 58.01%

NA NA NA

42.75% -28.12% 70.87%
39.83% -25.03% 64.86%

NA NA NA
80.25% 11.71% 68.53%
33.68% -27.14% 60.81%
25.34% -12.34% 37.68%
-20.95% 10.15% -31.10%
0.32% 9.29% -8.98%
19.93% -3.55% 23.49%
-4.76% -17.37% 12.61%
-8.20% -4.16% -4.04%
6.21% -3.60% 9.81%
26.76% -2.59% 29.35%
25.54% -3.61% 29.15%
10.11% -9.84% 19.95%
10.65% -15.43% 26.08%
4.40% -20.95% 25.36%
-10.90% -13.26% 2.36%
-1.73% -31.05% 29.32%
2.63% -11.70% 14.33%
-0.42% -11.39% 10.97%
29.82% -18.17% 47.99%
1.60% -9.32% 10.93%
-3.97% -5.09% 1.12%
-4.01% -3.20% -0.81%
3.48% -1.68% 5.15%
-1.79% 1.08% -2.86%




Table 26: Results Portfolio Strategy; ITT Industry; ‘Best estimate’; Top 5 Safe stocks

All returns annualized

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

EXCESS RETURNS

RETURNS
BUY-

BUY SELL SELL Benchmark S&P 500
6 MONTHS 45.12% 19.17% 25.96% 28.11% 9.37%
1YEAR 34.90% 11.82% 23.09% 23.10% 11.51%
3 YEARS 27.23% 4.62% 22.61% 14.44% 11.58%
6 MONTHS 10.21% 11.00% -0.79% 18.25% 7.16%
1YEAR 50.58% 48.82% 1.76% 40.27% 18.62%
3 YEARS NA NA NA NA NA
6 MONTHS 6.30% -49.48% 55.78% -11.18% -12.08%
1YEAR -39.24% -52.12% 12.89% -33.65% -19.16%
3 YEARS NA NA NA NA NA
6 MONTHS 20.12% 9.66% 10.46% 0.47% -17.62%
1YEAR 24.20% -20.68% 44.87% -2.83% -15.82%
3 YEARS 1.72% -19.16% 20.88% 3.40% -12.26%
6 MONTHS 65.73% 156.85% -91.12% 58.78% 14.56%
1YEAR 1.01% 77.61% -76.60% 20.29% 5.97%
3 YEARS -4.16% -29.63% 25.47% 13.10% -10.33%
6 MONTHS 14.39% 26.06% -11.67% 58.94% 17.53%
1YEAR 27.45% 18.66% 8.79% 40.22% 21.07%
3 YEARS 22.26% 2.84% 19.42% 7.85% 2.60%
6 MONTHS 52.73% -14.34% 67.06% 19.97% 20.20%
1YEAR 41.35% -11.63% 52.98% 24.55% 28.10%
3 YEARS 30.75% 28.73% 2.03% 17.68% 18.01%
6 MONTHS 91.76% 6.30% 85.45% 51.42% 22.00%
1YEAR 66.32% 2.26% 64.06% 46.40% 31.99%
3 YEARS 47.48% 0.37% 47.11% 37.40% 26.97%
6 MONTHS 85.37% -0.38% 85.75% 22.25% 27.84%
1YEAR 63.57% 0.41% 63.16% 24.95% 23.11%
3 YEARS 22.60% -1.04% 23.64% 28.85% 27.68%
6 MONTHS 99.70% 44.07% 55.63% 43.88% 6.87%
1YEAR 91.45% 52.39% 39.06% 56.72% 22.62%
3 YEARS 67.96% 37.03% 30.94% 5.77% 25.83%
6 MONTHS 4.93% 1.91% 3.01% 18.31% 7.19%
1YEAR 22.36% 2.46% 19.90% 14.02% -1.39%
3 YEARS 29.23% 17.82% 11.40% 1.48% 14.18%

BUY-
BUY SELL SELL
17.02% -8.94% 25.96%
11.81% -11.28% 23.09%
10.18% -12.43% 22.61%
-8.04% -7.25% -0.79%
10.30% 8.54% 1.76%
NA NA NA
17.48% -38.30% 55.78%
-5.59% -18.48% 12.89%
NA NA NA

19.65% 9.19% 10.46%
27.02% -17.85% 44.87%
13.23% -7.65% 20.88%
6.96% 98.07% -91.12%
-19.28% 57.31% -76.60%
12.60% -12.87% 25.47%
-44.55% -32.88% -11.67%
-12.77% -21.56% 8.79%
12.72% -6.70% 19.42%
32.76% -34.30% 67.06%
16.80% -36.18% 52.98%
-4.93% -6.96% 2.03%
40.34% -45.12% 85.45%
19.92% -44.13% 64.06%
13.45% -33.66% 47.11%
63.13% -22.62% 85.75%
38.62% -24.54% 63.16%
-4.28% -27.91% 23.64%
55.81% 0.18% 55.63%
34.73% -4.33% 39.06%
30.58% -0.36% 30.94%
-13.39% -16.40% 3.01%
8.34% -11.57% 19.90%
8.09% -3.31% 11.40%
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Table 27: Statistical Significance Buy, Hold, Sell Recommendations;
Industries; ‘Best estimate’

6 month holding period

T-TEST P-VALUES BUY HOLD SELL

BUY 1.00000

HOLD 0.00055 1.00000

SELL 0.00000 0.00073 1.00000

1 year holding period

T-TEST P-VALUES BUY HOLD SELL

BUY 1.00000

HOLD 0.00000 1.00000

SELL 0.00000 0.00000 1.00000

3 year holding period

T-TEST P-VALUES BUY HOLD SELL

BUY 1.00000

HOLD 0.00043 1.00000

SELL 0.00000 0.00000 1.00000

All



Table 28: Buy, Hold, Sell Recommendation Distributin; ‘Best estimate’

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

141

ALL INDUSTRIES INDUSTRIAL HEALTHCARE CONSUMER ITT
n nin % Mispricing n nin % Mispricing n nin % Mispricing n nin % Mispricing n nin % Mispricing
BUY 391 37.10% 35.04% 102 38.64% 25.62% 108 42.19% 38.19% 94 31.23% 34.96% 87 37.34% 41.39%
HOLD 414 39.28% 0.00% 105 39.77% -0.14% 83 32.42% 0.25% 138 45.85% 0.14% 88 37.77% -0.24%
SELL 249 23.62% -25.46% 57 21.59% -23.75% 65 25.39% -23.23% 69 22.92% -27.76% 58 24.89% -27.11%
BUY 57 56.44% 53.64% 20 74.07% 37.82% 14 60.87% 55.01% 11 37.93% 64.12% 12 54.55% 57.62%
HOLD 35 34.65% -0.20% 6 22.22% 0.71% 8 34.78% -1.36% 15 51.72% 1.14% 6 27.27% -1.28%
SELL 9 8.91% -27.12% 1 3.70% -24.94% 1 4.35% -19.20% 3 10.34% -39.60% 4 18.18% -24.73%
BUY 33 30.28% 30.22% 11 37.93% 23.42% 7 21.21% 30.01% 9 32.14% 28.65% 6 31.58% 38.81%
HOLD 46 42.20% -0.10% 10 34.48% 3.59% 16 48.48% -3.18% 15 53.57% 0.78% 5 26.32% -1.60%
SELL 30 27.52% -25.64% 8 27.59% -24.13% 10 30.30% -27.45% 4 14.29% -23.66% 8 42.11% -27.31%
BUY 45 43.27% 36.13% 17 60.71% 36.00% 5 22.73% 27.26% 18 58.06% 38.79% 5 21.74% 42.46%
HOLD 32 30.77% -0.71% 5 17.86% 0.72% 8 36.36% -3.41% 10 32.26% -0.41% 9 39.13% 0.26%
SELL 27 25.96% -27.24% 6 21.43% -30.85% 9 40.91% -25.08% 3 9.68% -25.99% 9 39.13% -27.06%
BUY 21 20.19% 43.24% 13.79% 19.83% 7 26.92% 54.75% 7 21.21% 41.88% 3 18.75% 56.50%
HOLD 40 38.46% -0.03% 14 48.28% 0.23% 7 26.92% 0.33% 12 36.36% -0.49% 7 43.75% -0.18%
SELL 43 41.35% -25.71% 11 37.93% -21.95% 12 46.15% -24.82% 14 42.42% -29.31% 6 37.50% -26.79%
BUY 27 25.96% 28.21% 8 29.63% 21.82% 8 28.57% 36.39% 6 21.43% 31.48% 5 23.81% 23.14%
HOLD 47 45.19% 0.01% 10 37.04% -1.50% 10 35.71% 0.80% 14 50.00% -0.16% 13 61.90% 0.89%
SELL 30 28.85% -26.56% 9 33.33% -23.42% 10 35.71% -24.15% 8 28.57% -25.85% 3 14.29% -32.80%
BUY 39 35.45% 29.91% 8 30.77% 21.57% 11 39.29% 30.69% 10 29.41% 32.32% 10 45.45% 35.06%
HOLD 43 39.09% 0.31% 12 46.15% -0.46% 8 28.57% 0.16% 16 47.06% 0.88% 7 31.82% 0.68%
SELL 28 25.45% -25.55% 6 23.08% -21.33% 9 32.14% -28.55% 8 23.53% -25.14% 5 22.73% -27.18%
BUY 46 43.40% 28.46% 12 46.15% 24.22% 13 54.17% 22.84% 8 28.57% 23.93% 13 46.43% 42.85%
HOLD 42 39.62% -1.07% 12 46.15% -1.98% 6 25.00% -0.89% 12 42.86% -0.59% 12 42.86% -0.82%
SELL 18 16.98% -27.09% 2 7.69% -20.20% 5 20.83% -26.36% 8 28.57% -27.87% 3 10.71% -33.95%
BUY 53 50.96% 30.28% 11 47.83% 28.27% 17 68.00% 39.71% 13 43.33% 22.03% 12 46.15% 31.10%
HOLD 40 38.46% 0.80% 10 43.48% -0.47% 6 24.00% 1.82% 13 43.33% 2.71% 11 42.31% -0.87%
SELL 11 10.58% -24.57% 2 8.70% -32.58% 2 8.00% -15.51% 4 13.33% -27.02% 3 11.54% -23.15%
BUY 34 32.69% 35.07% 7 31.82% 24.38% 12 52.17% 41.04% 5 16.13% 28.83% 10 35.71% 46.03%
HOLD 46 44.23% -0.18% 12 54.55% -1.20% 7 30.43% 3.43% 19 61.29% -1.52% 8 28.57% -1.43%
SELL 24 23.08% -22.74% 3 13.64% -17.56% 4 17.39% -21.28% 7 22.58% -30.49% 10 35.71% -21.65%
BUY 36 33.33% 35.25% 4 14.81% 18.91% 14 58.33% 44.18% 7 24.14% 37.62% 11 39.29% 40.30%
HOLD 43 39.81% 1.20% 14 51.85% -1.06% 7 29.17% 4.83% 12 41.38% -0.90% 10 35.71% 1.94%
SELL 29 26.85% -22.39% 9 33.33% -20.53% 3 12.50% -19.90% 10 34.48% -22.64% 7 25.00% -26.47%




Table 29: Quality of Intrinsic Value Estimates; ‘Best estimate’

All Years

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

142

ALL INDUSTRIES INDUSTRIAL HEALTHCARE CONSUMER ITT
Right Wrong Corr Prices Right Wrong Corr Prices Right Wrong Corr Prices Right Wrong Corr Prices Right Wrong  Corr Prices

6 MONTHS 11.6 14.9 88.84% 11.7 14.9 88.02% 10.9 14.7 86.80% 14.2 15.9 97.02% 9.5 14.2 83.53%
1YEAR 131 13.4 85.37% 12.9 13.7 87.78% 12.8 12.8 80.71% 16.9 13.2 97.13% 9.9 13.8 75.87%
3 YEARS 15.7 10.8 65.62% 16.6 9.5 75.74% 13.9 11.1 46.38% 18.6 11.9 92.84% 13.5 10.8 47.51%
6 MONTHS 6.5 19.3 88.77% 1 27 91.57% 7 16 77.05% 12 17 97.46% 6 17 89.00%
1YEAR 10.5 15.3 89.92% 11 17 93.00% 10 13 79.48% 16 13 99.58% 5 18 87.64%
3 YEARS NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

6 MONTHS 14.0 135 91.81% 17 12 89.44% 14 19 83.79% 12 16 98.27% 13 7 95.73%
1YEAR 15.8 11.8 87.07% 17 12 89.46% 21 12 76.93% 18 10 95.11% 7 13 86.80%
3 YEARS NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

6 MONTHS 12.0 14.0 82.05% 15 13 71.61% 12 10 87.22% 10 21 82.37% 11 12 86.99%
1YEAR 135 125 78.18% 14 14 75.80% 13 75.57% 13 18 84.38% 14 9 76.96%
3 YEARS 15.5 10.5 59.71% 18 10 75.54% 13 43.84% 18 13 62.10% 13 10 57.35%
6 MONTHS 9.8 16.5 79.33% 10 19 78.33% 11 15 82.27% 13 20 97.67% 5 12 59.04%
1YEAR 125 13.8 71.66% 14 15 78.70% 14 12 77.70% 17 16 97.73% 5 12 32.50%
3 YEARS 17.5 8.8 56.34% 20 9 78.21% 19 7 37.75% 23 10 92.29% 8 9 17.09%
6 MONTHS 11.8 145 83.65% 14 14 77.77% 12 16 87.79% 15 13 99.52% 6 15 69.50%
1YEAR 11.8 14.5 77.74% 14 14 74.01% 13 15 77.96% 13 15 99.18% 7 14 59.80%
3 YEARS 16.3 10.0 67.73% 18 10 68.68% 16 12 43.51% 17 11 98.82% 14 7 59.91%
6 MONTHS 11.8 15.8 90.97% 11 15 93.82% 9 19 85.08% 15 19 99.26% 12 10 85.72%
1YEAR 115 16.0 83.27% 9 17 88.36% 8 20 68.78% 16 18 99.14% 13 9 76.80%
3 YEARS 14.8 12.8 46.08% 15 11 57.47% 14 14 22.45% 20 14 97.32% 10 12 7.09%
6 MONTHS 15.0 11.8 91.81% 17 9 97.67% 14 10 86.58% 17 11 99.35% 12 17 83.65%
1YEAR 12.3 145 87.84% 10 16 96.24% 12 12 76.05% 18 10 99.57% 9 20 79.48%
3 YEARS 14.3 12.5 61.58% 12 14 61.12% 17 7 34.29% 12 16 97.37% 16 13 53.53%
6 MONTHS 10.5 15.5 91.58% 9 14 91.68% 9 16 90.56% 16 14 99.07% 8 18 85.02%
1YEAR 133 12.8 89.17% 11 12 91.07% 12 13 88.89% 20 10 99.18% 10 16 77.54%
3 YEARS 15.5 10.5 68.32% 15 8 85.95% 10 15 49.46% 22 8 98.67% 15 11 39.19%
6 MONTHS 113 14.8 94.32% 7 15 93.36% 9 14 92.24% 19 12 99.05% 10 18 92.63%
1YEAR 15.0 11.0 93.93% 11 11 97.37% 14 9 90.98% 21 10 98.79% 14 14 88.57%
3 YEARS 15.5 10.5 78.47% 13 9 86.09% 9 14 57.78% 22 9 97.60% 18 10 72.39%
6 MONTHS 133 13.8 94.13% 16 11 94.95% 12 12 95.41% 13 16 98.16% 12 16 88.02%
1YEAR 15.3 11.8 94.95% 18 9 93.82% 11 13 94.74% 17 12 98.67% 15 13 92.58%
3 YEARS 16.0 11.0 86.74% 22 5 92.83% 13 11 81.98% 15 14 98.58% 14 14 73.56%
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