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ABSTRACT

This diploma thesis should contribute to reseandeé area of fundamental analysis. Its
aim is to study whether financial statement dataCaéch non-financial companies

capture information that is not reflected in pricéberefore, the question is whether
investment strategy based on financial statemealysis could earn excess returns.
In order to test this hypothesis, a three-stepredion procedure based on a logit model
is used to identify financial ratios relevant faegiction of future earnings. The final

estimated model includes four financial ratios amsdthen used to set a one-year
investment strategy. Although the performance efdaktimated model is not too sound,
this investment strategy brings positive abnorreaimns during the monitored period of
time. Despite the fact that results were influenlogdeveral factors, they could indicate
that financial statement analysis of companiegdisbn the Prague Stock Exchange

is able to predict stock returns.

ABSTRAKT

Tato diplomova prace by #¢a prispét k vyzkumu v oblasti fundamentélni analyzy.
Jejim cilem je zjistit, zda data z finamich vyka#i zachycuji informace, které nejsou
obsazeny v cenach. Otazkou tedy je, zda by mohlasiitini strategie zaloZzena na
analyze finatnich vyka# prinést abnormalni zisky. Zatélem testovani této hypotézy
je pouzit postup zaloZzeny na logit modelu, jenzrgectlen do ti kroki s cilem
identifikovat finargni ukazatele relevantni pro predikci budoucichzisknélni odhad
modelu zahrnujétyti financéni ukazatele a je pouzit pro stanoveni jednolegésteni
strategie. | pesto, Ze neni ugpnost predikce budoucich ziska zéaklad odhadnutého
modelu @ilis vysoka, tato investni strategie inasi khem sledovaného obdobi zna
vynosy. Akoliv byly vysledky ovlivreny nékolika faktory, mohly by nazrtavat, Ze je
mozné na zakladanalyzy finagnich vykaz spole&nosti kotovanych na Prazské burze

predikovat vynosnost akcii.
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1. Introduction

Two basic approaches are usually used to evaluatemgany: fundamental
approach and technical approach. The former focasehe analysis of financial and
socio-economic data of a company, the latter aimdeatifying patterns and trends of
historical data in order to predict future direatiof security prices. Much research has
been already done in both areas. However, espeti@lfundamental analysis research
offers a wide range of unanswered questions. Thextie of this thesis is to contribute
to the research in this area and identify the iaiahip between accounting data and
stock returns.

Analysis of financial statements is considered ® & major part of the
fundamental analysis. A lot of authors have describow this analysis should be done,
however, a general consensus is missing. The quesdi if all information from
financial statements is already included in pricgsif a correct analysis of this
information could predict the way of stock returBsme studies show that it is possible
while others demonstrate the contrary.

The majority of studies have focused on the dewslop.S. market offering
large amount of data. This is considered to beadlaige for this diploma thesis which
aims its research at relatively unexplored Czegbit@amarket. The Prague Stock
Exchange is young and relatively small, which makekfferent from traditional stock
exchanges like the New York or London ones to atgegtent. All this thus enables to
compare results of this thesis with findings ofesthuthors and make some conclusions
on the characteristics of the Czech capital manketomparison to the U.S. capital
market.

In this thesis, an effort is made firstly to stutlg relationship between financial
statement information and future earnings on thec8zapital market. The aim is to
identify financial indicators which are relevant farediction of future earnings. Then,
the research is extended to the relation betwesndial statement information and
stock returns. Since earnings play a key role i@ #aluation of companies, the
indicators identified in the previous step are usetest whether financial data capture
information which is not reflected in prices.

The thesis is divided into two main parts: theaadtiand empirical. The
theoretical part provides necessary background the empirical research. It is
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structured as follows. Principal studies relatedht® topic of this thesis are introduced
in Chapter 2 This chapter indicates the direction of ongoiegearch and its main
findings and results. TherChapter 3 describes a theory behind the fundamental
analysis with a main focus on financial statemeratiygsis and basic valuation methods.
A special attention is paid to the importance ohegys and their estimation.

The empirical research @hapter 4represents a core part of this thesis. Firstly,
the data sample is described deriving its mainadaristics. Then, the model which
should predict the direction of future earningestimated. Finally, after evaluating the
performance of the estimated model, the model @ieg in order to decide if all
information from financial statements is includadorices.

The final Chapter 5concludes findings of this thesis and suggestsatig of

possible further research.



2. Related Studies

In general, stock prices reflect future expectaiohearnings, while accounting
numbers reflect their past performance. Howevdot &f authors studied the relation
between accounting data and stock price returrtheir papers and they found that
accounting statements provide more than a hisig@apective on the firm.

The pioneering work in capital markets researchegesented by a study of
Ball and Brown (1968). They proved that accounttigibutes are contemporaneously
statistically associated with stock prices. On¢heir findings was that at least one half
of all the information about an individual firm, wh becomes available during a year
is captured in the year’s income numbers. This de&ml a conclusion that the
information in the annual net income is useful. &l#hveless, their timeliness is
questionable. Most of the information contained tire annual income report is
anticipated by the market before the earnings amrement as about 85% to 90% of its
content is captured by more prompt média

A number of studies have then documented that spoides lead accounting
earnings (for example Beaver et al., 1980; Colihal., 1987; Freeman, 1987; Kothari
and Sloan, 1992; Kothari and Zimmerman, 1995).theowords, that prices provide
information about earnings ahead of time and tlaahiegs capture events that affect
security prices with a lag. Beaver et al. (1987)far example Collinset al. (1987)
indicated that earnings are poor earnings predictelative to price-to-earnings
comparisons.

Ou and Penman (1989b) then demonstrates that pyedicased on financial
statement information are also considered to batively good predictors of future
earnings. Therefore, based on the fact that badm@ial statement measures and price-
to-earnings (P/E) comparisons can predict futureniegs, the information about
earnings, which can be identified by P/E ratiogastained in financial statements. One
of their key findings was that the information inges that leads earnings is contained

in financial statements.

! Ball and Brown do not specify which type of medihis was left for further research. However, iitter
reports or dividend announcements could be coreider
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A number of papers indicated that P/E ratio, thaiegs predictor, also predicts
stock returns (for example Basu, 1983; Jaffe, Kamd Westerfield, 1988) Ou and
Penman (1989a) focused on the research of thearatevof fundamental analysis to
predict stock returns and they found that the acttog numbers, which contain similar
information about future earnings as P/E ratio gisedict stock returns. Ou and
Penman took the market price as a benchmark, dgameh it is possible to evaluate
the information in accounting numbers. They exawhitiee profitability of a trading
strategy which they based on a logit model desigoepredict the sign of one-year-
ahead earnings changes from financial statemethyséaOn the basis of this measure,
they took positions in stocks during the period 391083. They proved that stock
prices do not reflect all the fundamental inforraati therefore, it is possible to earn
excess returns. Ou and Penman (1989b) concludedlthaugh both P/E ratio and the
financial statement measure of Ou and Penman (}988aide similar predictions of
future earnings, their predictions of stock retuars negatively correlated.

Holthausen and Lacker (1992) implemented a sini&ading strategy to that of
Ou and Penman (1989a) in the 1978-1988 period.nTdia difference was that their
investment strategy was based on a prediction céssxreturn measure directly and not
on a prediction of unexpected earnings as Ou anchBe did. As their trading strategy
was able to earn significant abnormal returns i@ tetermined time period, they
confirmed Ou and Penman’s conclusion. However, tleyp concluded that Ou and
Penman’s trading strategy does not work in theoped983-1988. Furthermore,
McKibben (1972) used a simple econometric modelfandamental operating data to
predict stock investment returns. The model isedéht from those of Ou and Penman
or Wolthausen and Lacker; nevertheless, he alsaxlwded that it is possible to
consistently select groups of stocks, which yieldeptional investment returns.

Another study, which examines the usefulness afnfomal variables in security
valuation, was written by Lev and Thiagarajan ()993eir findings support the value
relevance of most of the identified fundamentalbeyl found that, for the 1980s,
the fundamentals added approximately 70% to thdaeapory power of earnings
with respect to excess returns. The difference éetvtheir analysis and the work of Ou
and Penman is in the way how they found financaiables, which were included

2 After controlling for beta, size and January aféda returns.
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in empirical tests. While Ou and Penman (1989a) usestatistical search for the
fundamentals, Lev and Thiagarajan identified thdsadamentals from written
pronouncements of financial analysts. They foundutlamental signals, which they
tested and they proved that most of the fundamesigmals are value relevaht.
Moreover, they showed that the relation betweerurmst and fundamentals is
considerably strengthened when it is conditionedhaaroeconomic variables.

The research focusing on the ability of fundamemt@rmation to predict stock
returns is ongoing and this thesis should exteray iexamination whether analyzing
fundamental information can be useful to earn exaesurns in the Czech capital
market. This master thesis will use the findings Jadrichovska (2001), who
investigated whether there is a statistically digant permanent relationship between
returns and accounting data in the Czech capitékehaJsing accounting earnings and
stock prices during the period 1993-98, she praved such a relationship exists.
A goal of this thesis will be to determine an inwesnt strategy which would earn

abnormal returns.

% A signal refers to a specific configuration of el fundamental variables. Lev and Thiagarajam the
selected one of several alternative configuratiohthe same fundamental. Based on their searcl, the
identified following signals used in the empiritaéts: inventory, account receivable, capital egare,
R&D, gross margin, sales and administration expgngevision for doubtful receivables, effective,ta
order backlog, labor force, last in first out (LIF@arnings and audit qualification.
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3. Value of Company and Financial Indicators

A general consensus about basic determinants ofmaorstock prices exists;
therefore, one would say that once we know that ghee of common stocks is
a function of the level of company’s earnings, dends, risk, the cost of money and
future growth rate, we should be able to find a Wwaw to successfully value stocks and
select those, which would bring above average mstudowever, the contrary is true
and it seems to be very difficult to find such aywiloreover, the theory of efficient
capital markets tells that all the information dahle is already included in stock prices,
thus it is not possible to earn excess returns.

Nevertheless, some authors have already found mobeth simple and more
complex ones, which prove that the efficient cdparket theory does not hold and
that it is possible to determine an investmenttetng which will bring abnormal
returns. These models have their limitations batrédsearch continues in this area and
also this thesis should contribute to it.

In this chapter, the importance of the financiatetnent analysis, which
provides awide range of information about the canyp useful for investment
decisions, is discussed. Then, basic valuation leate described to gain an important
background for a later estimation of the model.pAcal attention is also paid to
earnings and their estimation since they are censtito be one of the most important

variables in the valuation process.

3.1. Financial Statement Analysis

3.1.1. Financial Statements

Financial statements provide the framework for dagting company’s future
performance. In fact, financial statements reflése cumulative effects of all
management’s past decisions. There exist four basincial statements, which provide
financial information about companies that are mlplavailable (except for privately
held companies): balance sheet, income statenssit,flow statement and statement of

changes in shareholders’ equity. Each of thesendiah statements is important



for gaining information about the company’s perfamoe; however, not until we
examine all the financial statements we can gebmptete picture of company’s
finances.

Balance sheetsummarizes assets, liabilities and shareholderplitye at
a specific point in time. In other words, it debes a capital structure of a company as
of date of the preparation of this financial stadé@mincome statemenbn the other
hand, reflects the effect of management’s operalggsions on business performance
as it shows the amount of revenue and profit, whiak generated by the company over
a certain period. The profit or loss calculatedthie income statement increases or
decreases shareholders’ equity in the balance ,slhe@th gives an important
interconnection between the two statements.

Both in the theory of a firm and business practie® views on the economics
of a company exist, the static and the dynamic. Sthgc aspect is reflected in the value
of the firm, while the dynamic aspect is reflectadchanges of this value over time.
In accounting, the static approach is represenyethd balance sheet and the dynamic
approach by the income statement.

Further,cash flow statememtffers an overview of the combined cash impact of
all management decisions during a certain periodneé. It compares balance sheets
from the beginning and the end of the period andsukey items of the income
statement for the period. Cash flow statement firasides aggregate data regarding
all cash inflows the company has received from histbngoing operations and external
investment sources, as well as all cash outflowschvhave been paid for its business
activities and investments during a given periothalfy, statement of changes in
shareholders’ equityprovides an analysis of main changes in sharelsldmuity
during a specific period. This information is nbvays presented in a special statement;

it is rather given in footnotes.

3.1.2. Financial Ratios

The ratio analysis is a way how to measure findn@ad economic
consequences of past management decisions to bealassess the performance of
a business. Ratios are computed based on the IpedblisBnancial statements briefly

described above and thus summarize large amouniatafcontained in them focusing



on the key information for assessing the compapgidormance. Financial statement
analysis is not limited to the calculation of raticmon-ratio indicators are commonly
used as well (e.g. total sales, number of emplQyétswvever, the attention is paid to
the ratio analysis in this chapter as it represarksy background for our model.

Much research has focused on a question of cleasdn of financial ratios.
There exist four basic approaches in the classidicaThefirst approachis called by
Salmi et al. (1990) a pragmatic or an authoritatigpproach. In this case,
the classification of financial ratios has develbgem established business practices
and personal views of renowned financial analyfte classifications and the ratios
in different categories can and basically do difi@nongst the authors. Nevertheless,
following three categories of financial ratios an®re or less common: profitability,
capital structure (long-term solvency) and ligudit(short-term solvency).
This approach is presented in many standard tektb@og. Brealey et al., 2006).

The second approacls based on the technical relationships betwe&arent
ratios which makes it more deductive. The classeample of this approach is the du
Pont triangle system from 1919: profits/total safsfits/sales, sales/total assets. Other
examples of this approach include Courtis (1978Bayldon et al. (1984). Thtnird
approach is represented by the empirical classification fiolancial ratios using
statistical techniques (in particular factor analysFactor analysis is used to reduce a
large number of financial ratios into a smaller fm@mof mutually exclusive categories,
which cover the various aspects of the companytviies. This socalled inductive
approach is problematic because studies focusinthisnapproach were not able to
agree on a consistent classification of financaior factors (e.g. Pinches et al., 1973;
Johnson, 1979; Cowen and Hoffer, 1982).

Thefourth approachcan be called a confirmatory approach. Two stepsised
to classify the ratios: At first a hypothesis ofapriori classification is set and then it is
tested whether this classification is confirmed bypirical evidence or not.
The example of this approach can be seen in a wfoklaurent (1979) or Pohlman and
Hollinger (1981).

Main ratios are now briefly described in the foliogy prevalent classification:
accrual ratios, cash flow ratios and market bas¢éids” Accrual ratios and cash flow

* This classification is used for example in the kvof Salmi et al. (1990).
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ratios represent different categories becauserdittgrinciples of economic theory and
accounting are involved. One of the reasons isdikgnction between the static and
dynamic aspect of the company’s finances as refebeve. Furthermore, two different
valuations can be used in defining firm’s perforeann terms of profitability: the
economist’s valuation, which is based on cash floavgl the accountant’s valuation
based on accrual concepts. Empirical evidence eweral research papers have also
showed that cash flow ratios involve informationhieh is uniquely different from

accrual ratios (e.g. Gombola and Ketz, 1983).

Accrual Ratios

- Liquidity

Liquidity ratios provide information about compagyability to meet its
short-term financial obligations. One of the babkguidity ratios is acurrent ratio
defined as a ratio of current assets to currebtliti@s. A possible disadvantage of this
ratio is that it involves inventories, which aret radways truly liquid in their nature.
Therefore, ajuick ratio (current assets less inventories to current ligds) is
commonly used to describe the company’s liquidgsidescash ratioinvolving just
cash and short term securities as the company’s hgosd assets in the numerator

could be used.

- Capital Adequacy

These ratios also called financial leverage rafiosvide an indication of the
long-term solvency of a company. In comparisonidaidlity ratios, which measure the
extent, to which a company is able to cope withristesm debt, financial leverage
ratios focus on the firm’s use of the long termtddlne basic financial leverage ratios
are debt ratio defined as total debt divided by total assets debt-to-equity ratio
defined as total debt divided by total equity. Art important ratio isinterest
coverage(EBIT to interest charges) indicating how well d@mpany can cover interest

payments on its debt using earnifigs.

® EBIT represents earnings before interest and taxes
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- Profitability

Profitability ratios are the most important ratios the financial statement
analysis. Generally, profitability is regarded asrnéngs generated in relation to
resources invested in company’s activities andettee two ways of looking at it:
shareholders’ and managerial view. The former mused mainly on the return on
investment, the latter on the productivity of tivenfs capital resources. Therefore, the
two basic profitability ratios areeturn on equity(ratio of return after interest and taxes
to equity) andreturn on assetgreturn to total assets). Another ratio which cobél

stated is for examplgrofit margincalculated as a return on sales ratio.

- Efficiency

Efficiency ratios are also called asset turnovéipsaor activity ratios and they
help to identify how efficiently the company uti#ig its assets. Commonly used ratio is
receivablegurnoverrepresenting annual credit sales to accountsva&gleis which tells
how quickly the company collects its account reablgs. Furthermoreinventory
turnoverdefined as a cost of sold goods divided by anagemventory is used as well.
Average collection perio@365 to receivables turnover) amt/entory period(365 to
inventory turnover) represent other examples oicieficy ratios that could be used

within the financial statement analysis.

- Operating Leverage

The total risk of the company can be divided betw&®o components —
financial risk and business risk. The former isuaction of the financial leverage
described above; the latter is a function of firativaties and is closely related to the
concept of operating leverage reflecting the prtéidactechnology of a company. The
basic ratios argariable costs to fixed costs labour intensivenesdefined as personnel
expenditures divided by adjusted real-term fixesess

® It is better to use real-term fixed assets rathen the book value because they better reflect the
technology which is at the firm’'s disposal.
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Cash Flow Ratios

Cash flow ratios are considered to have differdaracteristics in comparison to
the accrual ratios as described above, they thpiesent a different category here.
There exist a wide range of cash flow ratios; havejust some of them are chosen to
give an idea, what these ratios could tell aboetctmpanyCash flow from operations
to net income ratioindicates the extent to which net income generatesh in a
businessCash flow to capital investments to cash basedssalto reflects a different
aspect of the companies’ activities, investmerdrisity. This ratio is important because
capital investments represent a key tool for tien'd success. Another ratio, at this
time reflecting financial risk of the company, & £xamplecash flow to long term debt

ratio assessing the adequacy of available funds to Ipiayations.

Market Based Ratios

- Firm Ratios

These ratios are directly connected with finanstatements. One of commonly
used ratios from this category islwidend payout ratialefined as dividends per share
divided by earnings per share. This ratio is carad to be an indicator of the
company’s dividend policy. Changes in dividend ppliepresent a signal to investors
which indicates a long-term shift in the compangisfitability or financial position.
Different payout policies also attract differentndti of investors, e.g. as there is
a difference in the tax treatment of personal ehgiains and dividends.

- Combined Ratios

This category includes ratios with a numerator egrirom financial statements
and a denominator from the market based informatidme most used ratios are
dividend yieldandP/E ratio (price per earnings). P/E ratio is described irraratetails

in the next chapter as it is also used as onesotdmpany’s valuation tools.
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- Pure Market Ratios

These ratios which are market based are mentiamgtdt¢p complete the list
of the types of financial ratios. Commonly usedorag areturn on securitywith two
main components — capital gain/loss and divideAdasther ratio very often used to
analyze the company gecurity betaa measure of stock's volatility in relation te th
market. Security beta represents a central congemtapital market theory, more
specifically in the capital asset pricing model @M).”

3.2. Valuation Models

A valuation model is an instrument that enablegotoalize the relationship
between a set of corporate and economic factorstlamdnarket’s valuation of these
factors. In other words, a valuation model detessithe value of a company's stock
based on a set of forecasts of company and econeaniables. A lot of different
approaches to security valuation exist; nevertsele®mt all valuation models are

presented, some of the more widely used ones tirer rdescribed.

3.2.1. Relative Valuation

One of the valuation tools is a relative valuatidhis type of valuation is based
on a comparison between the value of an asseth@hatue assessed by the market for
similar or comparable assets. Market value of tlassets must be standardized because
absolute prices cannot be compared. The processantlardizing creates multiples.
Prices can be standardized by using a common Varsalth as earnings, cash flows,

book value or revenues. Thus, we can distinguiBbviing multiples:

« Earnings multiples
- Price/Earnings ratio
- Value/EBIT
- Value/EBITDA?

" For more information about CAPM see for examplediey et al. (2006)
® EBITDA represents earnings before interest, tastepreciation and amortization
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- Value/Cash flow

+ Book value multiples
- Price/Book value of equity
- Value/Book value of assets

- Value/Replacement cost (Tobin’s Q)

+ Revenues multiples
- Price/Sales per share

- Value/Sales

« Industry specific variable (e.g. Price/km, Price {w® of steel...)

It is important to define the multiple consistenflihis means that both the value
in numerator and the standardizing value in denatomshould be to the same
claimholder in the firm. Therefore, equity valueshl be divided by equity earnings or
book value of equity, whereas enterprise value Ishba divided by firm earnings or

book value of assefs.

Table 1: Advantages and Disadvantages of Price/EarningsdRati

Price/Earnings Ratio

Advantages Disadvantages
e Simple to compute e Likely to reflect market moods
*  Widely available e Cannot be used for firm with negative
» Proxy for a number of other characteristics earnings
of the firm like risk or growth « Based on reported earnings which are nofa
good indicator of actual value creation for
shareholders

The commonly used multiple Brice/Earnings ratig which is calculated by
dividing the market price per share by earnings g®are. This ratio is simple to
compute for most of the stocks, it is widely avalida and thus enables to make

comparisons between stocks quite easily. More@aareral modifications can be done

° Equity earnings are represented by net incomde\iinin earnings are represented by either EBITDA
or EBIT.
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and we can get more information about the compaeyare evaluating. We can for
example compare P/E to the expected growth ratehwh sometimes used to identify
undervalued and overvalued stocks or generally measure of relative value. Or we
can use the relative P/E ratio, a comparison oPifeeratio of the company to the P/E of
the market. Some of the main advantages and digtayes of the P/E ratio are shown
in the following table.

Another quite often used multiple wice to book value of equip/BV ratio)
where book value of equity represents the diffeeelnetween the book value of assets
and the book value of liabilities. The market vatiien asset reflects its earning power
and expected cash flow, while the book value ofaaset reflects its original cost.
The problem with this multiple is that the measueamof book value of assets is
largely determined by accounting rules. Pros amusoof this valuation method are

summarized iMable 2

Table 2: Advantages and Disadvantages of Price/Book Vafugequity Ratio

Price/Book Value of Equity Ratio

Advantages Disadvantages
» Relatively stable measure of the value « Book values are affected by accounting
» Enables valuing firm with negative earnings decisions (like decisions on depreciation)

(not if a firm reports permanently negative| < In case that accounting standards vary acfoss
earnings, in this case the P/BV ratio firms, P/BV cannot be use as a tool for

becomes negative) comparison of different firms

Price to sales multipléP/S ratio) represents another possibility howalue the
company which is quite popular. The biggest adwgatat this multiple is that it can be
used even if the company is unprofitable severakeoutive years. Generally, if the
P/S ratio is low, the investment into the compangdnsidered to be more advantageous
as the investor is paying less for each unit cdsadNevertheless, sales do not reveal the
whole picture of the company if the company is p@ifitable. This indicates that when
we use the P/S ratio it is also important to lobkther company indicators to be able to

make a decisionlable 3describes advantages and disadvantages or thatfe/S
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Table 3: Advantages and Disadvantages of Price/Sales Ratio

Price/Sales Ratio

Advantages Disadvantages
* Relatively difficult to manipulate e Limited in its use — expenses or debt not
» Available even for the most troubled firms taken into account
» Less volatile than the P/E ratio e Substantially vary across industries (not a

good comparative tool for companies from

different sectors)

In conclusion, each of the multiples has its adeges and disadvantages and is
more appropriate in some cases than the other. oW is important not to rely only
on one multiple when valuing a company. We needs® it as one of the valuation

tools and not as a tool, which has a deterministice.

3.2.2. Discounted Cash Flow Models

Discounted cash flow models (DCF) represent a kayation tool. They are
much more flexible than any individual ratio, whicbuld be used for the valuation of
the company. The flexibility is given by the invass possibility to incorporate
assumptions about such factors as a company's isagac generate cash flows
from assets, growth prospects of these cash fliveslength of time it will take for the
company to reach stable growth and the cost oftalappresenting the riskiness of
company’s cash flows. The concept of DCF modetkas the value of a share is equal
to the present value of the cash flow that theedi@der expects to receive from it.

There are two basic approaches to DCF valuatiom. firkt is to value just the
company’s equit}, whereas the second is to value the entire compédi@n we value
the claims of all the investors, which includesitdées shareholders of common stocks
also bondholders and debt holders or for exampézesiolders of preferred stocks.

Therefore, we need to decide whether we will distou

9 The value of equity of publicly traded companyepresented by the value of the common stocksein th
company.
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+ Cash flow to equity
- dividends

- free cash flows to equity (FCFE)

+ Free cash flows to firm (FCFF)

We should discount cash flow to equity when we gatompanies that have
stable leverage, no matter if it is high or 16%0On the other hand, we should use firm
valuation for companies, which have high leverage déxpect to lower the leverage
over the time (for example because debt paymentstibave to be factored in the cash
flows or the discount rate does not change sigmtiy over time) or for firms for
which we do not have complete information on legeré&his can happen for example
when interest expenses are missing). The decisibeth&r to use equity or firm
valuation then indicates if we will use the costeafuity or the cost of capital as a
discount rate. If we discount cash flow to equityg should use the cost of equity as a
discount rate, whereas if we discount cash flowfitm, we should use the cost of
capital.

Once we decide for the equity valuation, the qoesis also whether to discount
dividends or free cash flow to equity. Dividendsiaity provide the most conservative
estimate of the company’s equity value. The reasornthat most firms pay less
in dividends than they could afford. In fact, fregssh flow to equity represents the cash
flow left after meeting all the investment needsl anaking debt payments, which
means that free cash flow to equity representatheunt, which could be paid out by
the company in a form of dividends. Therefore, FGRBuld represent a more realistic
estimate of the equity value than dividends. Howedespite the fact that dividend
discount model (DDM) is the oldest type of discathtash flow models and could be
seen as old-fashioned, it is still useful in a wirdage of circumstances such as for
valuing firms, which pay dividends that are closeFCFE over an extended period or
firms for which FCFE is difficult to estimate (likBnancial institutions). The FCFE
model is then generally used when companies dopagt dividends (e.g. private

companies or IPOs) or when firms pay dividends #ratsignificantly higher or lower

' | everage represents a degree to which the comparg borrowed money. It is measured by
debt/equity ratio.
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VALUE OF COMPANY AND FINANCIAL INDICATORS

than the FCFE? The basic advantages and disadvantages are surethamiTable 4
andTable 5

Table 4: Advantages and Disadvantages of Price/Sales Ratio

Dividend Discount Model

Advantages Disadvantages

» Easy concept — dividends represent what| « Dividend payout is not related to value —
shareholders get dividend forecasts ignore the capital gain
« Dividends are usually quite stable in the component of payoffs
short run, therefore they are easy to forecast«  Shorter period forecasts are difficult to

calculate with any reliability

Table 5: Advantages and Disadvantages of Price/Sales Ratio

Discounted Cash Flow Model

Advantages Disadvantages

e Cash flows are not affected by accounting ¢ Free cash flow does not measure value
rules added in the short run
» Cash flows represent a straight application ¢ Investment is treated as a loss
of familiar net present value techniques « Long forecast horizons are required to
recognize cash inflows from investments

+ Hard to validate free cash flow forecasts

In fact, there could be a third cash flow measina tould be used and that
represents commonly available metric, earnings. fidsson why earnings are not
amongst dividends and free cash flow is that oiree tthey represent both free cash
flow and the amount paid out in a form of dividenblsgeneral, earnings can be used
for two purposes: they can be paid out to sharemsl@s dividends or they can be
reinvested in the company. In this case, they shmegult in increased future earnings,
and consequently to increased future dividends.elhgr, reported earnings can be
quite easily manipulated, therefore, we can coreliit dividends or free cash flow

represent much better measure for our valuatiopga@s.

2 Damodaran uses a rule that if dividends are hems 80% or greater than 110% of FCFE, FCFE model
should be used (V. Beyond Inputs: Choosing and ¢Jgia Right Model, available at
http://pages.stern.nyu.edu/~adamodar)
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One of the most important assumptions for the veloas the estimate of cash
flows in the future years. We need to estimateettgected growth rate in net income or
earnings when forecasting cash flows to equitygroexpected growth rate in operating
earnings when forecasting cash flows to the firtnisTrepresents the main step in the
valuation that can largely influence results of va&iation.

The last assumption to be made is to define thevtgrgatterns of the firm.
Despite its simplicity, there exist three basic eled

« Constant growth model
+ Two-stage growth model

+ Three-stage growth model

Constant growth model assumes that the companyréady in a stable growth.
The dividend discount form of this constant growthdel is called the Gordon growth
model. The two-stage model is used when we expattthe company will be at first
highly growing and then the growth will become #&aln contrast to this model,
the three-stage model will be used when the fitages of a high growth period is
expected to be replaced by a transition periodllfinstabilizing on a certain growth
level at a certain point in time in the future. Ttiéference between these models is

shown inFigure 1

Figure 1: Three Basic Types of Growth Models

Constant growth model Two-stage growth model Thtee-stage growth model
g E g E g -~
i
i ! i
i d i
! L
comstant v high  comstat high  comstat
t t transitom t

Once all the necessary assumptions have been madean use one of the

following formulas for the valuation:
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Constant growth model

V, = CF, (3.1)
r-g
Two-stage growth model
CF, O(1+g) D(l—(llig)n] o
r
v, = 0", i 3.2)
r-g (r-g,)(1+1)
Three-stage growth model
n t n, CF N
v, :ZCFO D(1+tgl) N z CF, - ny+1 : (3.3)
=1 (1+1) tme (141" (r—g,)(1+7)
where Voo value of equity or firm
|01 S cash flow in period t
M e cost of equity/cost of capita
o [ expected growth rate in cdetvf
O ceeeennnnnaaeeennns expected growth rate in cagiwflin the first stage of three-
stage model
o expected growth in cash flovaiperiod with constant growth
[ I length of the high growth efin two-stage model
NL e length of the high growth perio three-stage model
My —Nieeeneennnnnns length of the transition period indbfstage model

3.3. Earnings and Their Estimation

Earnings and growth in earnings play a key roleatuation models. For this
reason we will examine earnings and their behaviow greater detail. The value of
an asset is not determined by its cost in the Ipaistather by its future earnings power.
The problem is that earnings can be defined inrredtere ways. For some people,
earnings are represented by cash flow plus a chartpe market value of the asset, for
others, it is a mixture of the income earned anatd@mpt to measure some part of a

change in the value of the asset. Earnings caerdsffibstantially because companies
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choose different accounting methods in reportirapime and cost. Moreover, due to the
fact that earnings are considered to be importanthfe valuation process, accountants
and management may try to manage the level andtiyrofvearnings.

Despite the problems linked to accounting earnimgstioned above, they are
still considered to be one of the important vaesblised in the process of company
valuation. Elton, Gruber and Gultekin (1978) examdlinf an investor could make an
excess return by buying and selling stocks on #sestof an estimate of future earnings.
At first, they divided stocks into deciles basedtha consensus forecast of earnings
growth. In this case, there was no difference iness returns between the deciles.
The results changed when they divided firms intcilde by the error in the forecast of
earnings growth. An investor who could forecashemys better than the average could
earn abnormal returns. Their third test was tod#iviirms into deciles by the change
in the expectation about future earnings, which tedeven higher returns. These
findings just confirm the importance of earningsl dhe estimation of their growth for
the valuation process.

One of the earnings characteristics is that they strongly influenced by
changes in aggregate earnings for the economy laey dan be also influenced by
changes in the earnings of the particular indudftijon and Gruber (1991) tested this
influence and they proved that such effects of makd industry factors exist. Another
important issue linked with earnings is the relatlmetween past earnings and future
earnings. The first question to be answered is drgbast earnings can be useful for
predicting future earnings. A lot of studies foalisen the examination of time series
behavior of earnings based on previous earningszatians. For example Brealey
(1986) analyzed the growth of 610 industrial comesifirom 1950-1964 and each year
he determined 305 companies with the highest groantd the same number of
companies with the lowest growth. If past growthsweelpful for predicting future
growth, we would expect that companies would temdhdve long periods when they
were in groups with low growth and vice versa. Hoare the opposite was proved and
a good year followed a bad year frequently.

Several papers (for example Ball and Watts, 197 llorecht et al., 1977) have
suggested that annual earnings per share are pmibxdamated as a random walk with
adrift. This is based upon a time series extrdmsla of previous earnings.

Nevertheless, further research showed that earmdogkl be a more complex process
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than had been previously modeled. Beaver et aBQlL%ere the first who took into
consideration additional data to describe earnegsectations. In particular, they used
prices as a source of additional information awdéato market participants. They
characterized earnings as a mixture of two prosesbee first process is linked to
prices and appears to exhibit a lagged responsieetanformation reflected in prices,
while the second process is independent of pritest(ansitory error component). One
of their major conclusions was that future expeaadings differ significantly from
those implied by a simple extrapolation of pashe®ys.

Beaver et al. (1980) proposed following reasons wgniges may convey

information about future earnings:

« Annual earnings can be viewed as an aggregaticawfings for shorter
time intervals (quarterly, monthly etc.). Pricesnche used to extract
information about pre-aggregated earnings seridichwhas been lost

in temporal aggregation.

« Events, which affect future earnings may not bdectéd in current
earnings (e.g. information regarding future capgapenditures) while

prices reflect such information.

+ Generally, when earnings are a compound processstimy of more than
one stochastic variable, prices can convey infaonatabout future

earnings.

The explanation of the finding that prices tendead earnings (alternatively,
price changes anticipate earnings changes), whwehKpthari and Sloan (1992) is that
historical cost accounting measurement process ois designed to fully reflect
expectations of future net cash flows on timelyi9ashe reason is that, while price
changes over a period reflect revision in the nigslexpectation of future earnings as
well as realized earnings over the period, accogngiarnings over a period primarily

summarize:

+ the effect of sales transactions during a fiscailogewhich have generated
cash (e.g. cash sales) or will generate cash aloaotstinly (e.g. net change

in receivables),

+ the effect of past period’s activities (e.g. depagon expense or cost of
sales),
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+ cash expenditures for investments generating waioefuture benefits
(e.g. R&D or advertising expenses).

Therefore, we can see that earnings have a linaitéty to contemporaneously reflect
the market’s revised expectations of future eamcwmpared to stock prices.

Collins et al. (1986) extended the work of Beaueale(1980). They focused on
a firm size and its relation to the predictive aeay of price-based earnings forecasts in
comparison to univariate time series models ovex-ywar forecast horizon. In their
work, firm size represents the amount of availaipl®rmation in addition to that
reflected in the past time series of earnings aednumber of traders and professional
analysts processing the available information alzocwmpany. They also came to the
conclusion that price-based models outperform atitdom walk and random walk
with a drift models, however, only for larger firmBhe difference between the price-
based model and the univariate time series modelsmall firms was minor. We can
conclude that according to these findings, pricanges tend to anticipate earnings
changes, particularly for larger firms.

Compared to the research of Beaver et al. (198@)oémer authors (e.g. Collins
and Kothari, 1989) who documented that return @rex leading year is related to the
annual earnings change, Kothari and Sloan (199@yiged the evidence that even
returns measured over three leading years contomation about an annual earnings
change. The explanation of leading-year returmgévien by the following-igure 2

Further, their findings contrast with the interat&in of transitory earnings
component of Beaver et al. (1980) as an error compbthat does not capture the
information in prices about future earnings. Thewrfd that financial statements
provide information, which distinguishes transitomarnings components from
“permanent” earnings. These transitory componelss affect prices; therefore, they
are not value irrelevant measurement error as Bedeenbert and Morse indicated.
They also found that although earnings capturerin&ion in prices with a lag, other
aspects of financial statements reveal some ofinfasmation contemporaneously with
prices. They conclude that because price changeseroporaneous with earnings
reflect transitory earnings, price changes are poedictors of future earnings relative

to financial statement information.
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Figure 2: Earnings and Returns Measurement Intervals ind-kay Price-earnings Regression
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Note: Generally,X; represents accounting earnings over the periodl R/ P,_; represent one plus the
buy-and-hold return over the period from the entl-ef to the end of t, where i > 1. Return measw@nt
interval in the figure above consists of contemperas and one leading year (i = 2). Kothari anci$lo

proved that returns over three leading years (i eofitain information about an annual earnings ghan

Although the study of Ou and Penman (1989b) hasadir been criticized
on several grounds (see for example Larcker, 198®ir work contributed to the
accounting research to a great extent. On the dihad, the question of the most
appropriate tool for forecasting future earningstif not answered and the research in

this area continues.
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4. Empirical Part

This chapter focuses on estimation of the model.aBglying this model, we
should be able to answer to our question raisaédeabeginning of this master thesis:
Do financial statement data provide information w@thfoture earnings and are thus able
to predict future stock returns in the Czech capitarket?

Firstly, the data sample and its basic characiesistre described. Then, model
assumptions are set with the main focus on thetifdtion of financial ratios used in
the model. The model is described in the followpagt of this chapter, finally leading

to its testing on the data, which were collected.

4.1. Data Sample

4.1.1. Background

This chapter provides a certain background imporfan understanding the
environment, in which the model is estimated anenthested. Since this study is
focused on the Czech capital market, it is esdetotige familiar with the circumstances
of the Prague Stock Exchange (PSE) creation andextent to which the stock
exchange has evolved since 1994. Furthermore, ibe/lkdge of development of the
Czech macroeconomic situation during the whole mooed period of time is useful
for interpretation of the results. Therefore, aebrieconomic review from the

macroeconomic point of view is given.
Establishment of Prague Stock Exchange
The PSE was officially established on November1B892 after the first of two

waves of Czech Voucher Privatization. Its main psgwas to provide a market for

shares, which were distributed to the public thfouguchers? The first seven share

13 VVouchers were in fact one-purpose money which ccda¢ exchanged only for shares. Vouchers
themselves were not tradable.
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issues started to be traded on the PSE nearlyfahalyear after the stock exchange
creation.

The first wave of the Voucher Privatization brou§bt share issues on the PSE
within June and July 1993. Other 674 share isstagted to be traded after the second
wave in 1995. The Voucher Privatization “playedo&rof temporary but very costly
intermediary that opened the space for finding thé new ownership structure”
(Mejstiik, 1999, p. 13). These circumstances, under wthielPSE was created, caused
that a lot of very small companies went public, ethlied to the relative illiquidity of the

whole marketplace.

Figure 3: Number of Issues on the PSE between 1994 and 2007

Number of Issues at Dec. 31

250 - 1,800 -
200
900 -
150
0 —————
1001 PN 1994 1996 1998
Vs N
50 | = SN
. = —,
/ =
0

1994 1996 1998 2000 2002 2004 2006

Main market == = = Secondary market Free market

Source: Fact Books of Prague Stock Exchange

In a nutshell, nearly 1,800 new share issues stdatde traded on the PSE in
very short time, which imposed substantial tranieaatosts. Moreover, imperfect legal
framework made efficient functioning of capital rker more difficult. The way in
which the state ownership was changed into private in combination with
the absence of independent regulatory body, thétedmtransparency, the lack of
protection of minority investors and last but netdt the absence of a takeover

regulation led to inefficient corporate governafite.

* For more information about Czech privatization amtporate governance see for example Nijst
(1999).
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Most of the small companies which were privatizewtigh vouchers were not
suitable for public trading on the emerging capiterket and their shares were illiquid
as described above. Therefore, nearly 80% of dedlisompanies in 1997 can be seen
as a natural evolution of the situation on the reoglace (se€igure 3. Since that time,
strong regulatory and supervisory environment leenldemanded. The establishment
of the Securities Commission in 1998 as an independody supervising capital
market can be seen as one of the most importgm Ste

The PSE has slowly become a respected marketpldtely can be declared for
example by the fact that the PSE was affiliatedttess Associate member of the
Federation of the European Securities ExchangeSHKFih June 2001 and since May
2004 it has become the full member of FESE. Morgotiee PSE received the
“Designated Offshore Market” status in 2004. Th& \Securities Commission uses this
status to confirm that the market is transparedtsaie. Another proof that the PSE has
become a dynamically developing market attractingranand more investors is the

increasing number of initial public offerings (IPJ8

Figure 4: Market Capitalization and Trade Values on the P&BEMeen 1994 and 2007
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Source: Fact Books of Prague Stock Exchange

The rising quality of the PSE can be seefigure 4 The market capitalization

of companies listed on the main market has an @ising tendency. Furthermore, the

!5 Since 2006, the activities of the Securities Cossinin were taken over by the Czech National Bank.

' The IPO Zentiva in 2004 was the first IPO on th8EP Shares of ECM REAL ESTATE
INVESTMENTS and PEGAS NONWENS were initially pulhjicoffered in 2006, followed by AAA
Auto Group and VGP in 2007 and NWR in May 2008.

" The market was divided into main, secondary aad fn 1995. The main market has always been the
most prestigious one with the most liquid shardse $econdary market was also supposed to be of high
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volume of shares traded on the main market has ssgnificantly in the last three

years®

Czech Macroeconomic Development

The macroeconomic review covers the time periodesitR96 until April 2008.
During this period, the country faced both a severession and an unexpected long
lasting boom. More detailed explanation of the @toit cycles described in the
following text is accompanied blfigure 5 which shows the development of main
economic indicators during the whole perfdd.

The year 1996 was one of the years when the econwaag seemingly
recovering from the transitional recession; howgeviee Czech Republic had to face
the consequences of not too successful privatizatiéears 1997-1999 were thus
characterized by a new recession, which reacheboitom in 1998. The direct cause
of the recession was tightening of fiscal and mametpolicies as aresponse to
widening internal and external imbalances and cuyerisis at the beginning of 1997.
Nevertheless, serious structural deficiencies playkey role in the development. Weak
corporate governance both in state controlled bamkd in companies leading to
excessive credit growth, misguided investments raady other factors can be seen as
roots of significant decline in domestic demandéesally fixed investment), external
current account deficit, increase of the unemplaynnate etc.

The Czech Government took significant measuresnitagce the economic
climate. The government continued with importaniestic reforms and encouraged
further trade and investment liberalization, whimbught foreign direct investment and
increased exports. All this resulted in economaowery in 2000. The real GDP growth
increased in 2000 reaching the value of 3.6% asd alher macroeconomic indicators

improved. The recovery was accompanied by the asaein labour productivity,

quality, the only difference was the strictnesgagfuirements on companies, which wanted to bedliste
there. In 2007, these two markets were merged. fidee market is intended to be a market for share
issues of companies which either do not want twigea wide range of information as it is necessary
on he other two markets or pay higher fees oratoneet the criteria to be listed on the other ratk

'8 For more information about PSE see the websifrafue Stock Exchange, http://www.pse.cz/.

% You can find more information on the Czech macooeemic development for example on websites of
Czech National Bank, Ministry of Finance or Minjstf Industry and Trade.
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investment demand, decrease in unemployment ratke iaffation under control.

On the other hand, government and trade deficreased.

Figure 5: Macroeconomic Review
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Increasing GDP, massive inflow of foreign directvastment, increasing
domestic demand, decreasing average inflation aramployment rate characterised
the year 2001 as well. However, the economic grostlihhtly slowed down in 2002.
The main causes were global economic growth deateder and some exceptional
influences, in particular fast strengthening of €r&oruna and extensive floods which
affected substantial part of the country.

Czech economy has been expanding since 2003. BHpebe year 2004 can be
considered as a breakthrough as the majority ofrmeaonomic indicators started to
ameliorate. The GDP growth reached a level of 4iB%004, even exceeded 6% in
2005 and remained around 6.5% both in 2006 and.Z0fxte balance has been in
surplus since 2005, the unemployment rate has a@eedefrom 8.3% in 2004 to 5.3% in
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2007 and also the public deficit had a decreasnddncy. The level of public debt has
remained approximately stable around 30% of GDR¢hwis higher than the average of
15% during the period between 1996 and 2000. AljhaB0% of GDP still represent a
relatively low figure in European comparison, alinstable level of public debt could
be perceived as a negative signal. The reasoraidtite government has not efficiently
taken advantage of the extraordinary economic draduring last three years and has
not implemented all necessary reforms, which wadeddl to the improvement of public
finances.

With regard to the sector of non-financial companithe raise of economic
growth in 2003 and 2004 led to improvement in alimal$ their indicators. Large
profitability increase was used by companies tdrueture their balance sheets. The
improvement on the asset side could be seen plarlicuin higher liquidity of
companies, while a reduction of indebtedness repted the improvement on the
liability side. However, the Czech National Banlk@3) pointed out the unresolved
structural problems persisting in the Czech industr parallel with the noticeably
positive development of some corporations, maihly foreign ones, resulting from
higher foreign direct investment in the past. Or thther hand, the profitability
improved in both foreign private corporations amadn@stic private corporations.

The corporate sector dynamically grew also in teega of 2005-2007. Czech
National Bank (2007) attributes the increasing patiyity and corporate profitability
to past investments, restructurings, foreign direeestment and a related increase
in know-how resulted in. Nevertheless, some risksffirther financial growth exist.
The development of non-financial corporations issmaffected by interest rates,
exchange rate, domestic economic growth and thaoeei@ growth in major trading
partners. The examples of current risks are inargagommodity prices and
appreciation of the Czech currency. Although pricksil and metals have been rising
since 2004, the profitability of large Czech entegs has not been much affected.
However, long-lasting appreciation of Czech koreoald have a negative impact on
corporate financial results since the competitigsnaf Czech companies is lowered.

In conclusion, domestic macroeconomic environmeith \& special focus on
non-financial sector has been very favourable dutire last years. Nevertheless, the

global economic development influenced by the naagécrisis in the United States
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could have certain impact also on the Czech ecorf8r®y the other hand, the impact
should not be as significant as in countries framEurozone. According to predictions
of the Ministry of Finance from April 2008, morergris barrier for continuing pace
of the economic growth is lack of labour force. Maver, an increase in consumer
prices should reduce household consumption. Theligiiens of the Ministry of
Finance for 2008 are 4.9% for the real GDP growette,raverage inflation rate being
at 6%.

Figure 6: Prague Stock Exchange Equity Index
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Source: Prague Stock Exchange

The development on the PSE is in line with the tgment of the economic
situation.Figure 6shows that stock prices were significantly incregsince 2004. The
drop in prices at the beginning of 2008 was causgdhe market reaction on the
extending global slowdown, which started by the tgage crisis in the U.S.
Nevertheless, prices started to rise again in M26£8.

% The mortgage crisis was triggered by extendingleros of the mortgage market with bad debts. High
degree of competitiveness and already big amounprofided credit led to providing subprime
mortgages as a way how to extend the sale of cped@tucts. These mortgages were targeted at clients
who could not afford it under normal circumstanagkich caused much higher credit risk. This riskswa
not correctly assessed and securitized subprimé&games were mispriced. These were the main cafises o
the crisis which influenced the whole U.S. econo®ice the U.S. is among the main world economic
players and world financial markets are inter-cate@, the impact of the crisis is worldwide.
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EMPIRICAL PART

4.1.2. Structure of Data Sample

Our data sample for model estimationGhapter 4.2.3consists of companies
which were listed on the main or secondary markd®rague Stock Exchange at least
two consecutive years since 1995 until 2005. Allficial institutions (e.g. banks or
investment funds) were excluded from the data sarbptause the valuation methods
of these institutions are different from those @hn#financial companies. Although
the first share issues started to be traded orP8te in 1994, this year is not included
since there are no data available. The data saogald for observation of the model
implications in Chapter 4.3consists of companies, which were listed on thénma
market of PSE in 2006, 2007 and at least thedustrter of 2008.

Table 6: Number of Companies in Data Sample

Number of Companies in the Data Sample

Number of Companies

Listed on PSE Number % of Tptal l\_lumber of

Companies Listed on PS
1995 68 10 159
1996 96 34 359
1997 103 38 379
1998 106 36 349
1999 89 35 399
2000 65 33 519
2001 53 33 629
2002 46 32 709
2003 39 28 729
2004 35 22 639
2005 27 17 639
2006 21 14 679
Total 748 332 44 %

Source: Fact Books of Prague Stock Exchange, asticatculations

Two sources of the financial data from annual regpovere used:. databases
Thomson ONE Banker and Bloomberg. Other sourcasfofmation for this chapter
were Fact Books of the PSE, the Czech Statistifadéand Financial Stability Reports
of the Czech National Bank. Our sample was crefated companies which had at least
one data item available at one of the two databaRes total number of companies
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in our data sample for each year is showrnTable 6 The observations from years

1995-2005 were used for model estimation, the fitata 2006 were used in order to

test the model. The average number of companiéiseiata sample was 28 per year.
The total number of observations, for which finaha@tatement information from the

databases mentioned above were used, was 332.[&H8vations were used for the
estimation of the model and 14 observations fdirtggshe model.

Figure 7. Share of Capitalization of Companies Included intdb&ample on Total Capitalization of

Companies Listed on Main and Secondary Market & @%%)
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Source: Fact Books of Prague Stock Exchange, asticatculations

As shown inFigure 7, the total capitalization of companies in our dsaanple
was more than 50% of the total capitalization ompanies listed on the main and
secondary market in 9 from 13 years. This fact kheasure the representativeness of
our data sample in relation to the PSE; howevee, shmple representativeness
in relation to Czech economy is discussed laténischapter.

Figure 8 shows the average capitalization of companieshen data sample
in each year. We can see that the average capitalizhas significantly increased
mainly during the last four years. This could belained in particular by economic
expansion in the Czech Republic during recent yaasociated and by much better
reputation of the PSE. The interest of big compar® get listed there has thus

significantly increased.
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Figure 8: Average Capitalization of Companies Included ind&ample

Awverage Market Capitalization of Companies
in Data Sample [mil. CZK]
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Source: Fact Books of Prague Stock Exchange, asticatculations

Financial health of an average firm in our data @anms briefly described using
the following figures. A median of values was usather than an average in order to
avoid the bias given by existence of extreme val@dsservations for the year 2007
were not included because they are not employeduin estimations either. It is
important to keep in mind that the sample does auotsist of the same number of
companies each year.

We can see the comparison between an average EBWhgin our data sample
with nominal GDP growth ifrigure 9 Basically, both indicators follow a similar trend
the EBIT growth being more volatile. The trend eiffnce between 1996 and 1997
could be explained by the structure of our dataptenDuring these years, very small
illiquid companies were listed on the PSE and thegonity of them were de-listed
in 1997 how it was described above. Thus, thesepaoms cannot be considered
as a representative sample for the Czech economg.hhs changed mainly during the
last few years when the number of companies ontam and secondary market has
stabilized and their market capitalization has aberably increased. The trend in
annual average inflation which has radically drappéier 1998 provides an idea about
real values of both indicators.
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EMPIRICAL PART

Figure 9: Comparison of EBIT Growth of Average Company inaD@ample with GDP Growth

Average EBIT Growth in Comparison with Nominal GDP Growth
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Source: Czech Statistical Office, Thomson ONE Bafteomberg, author’s calculations

Table 7: Number of Companies According to Increase or Desge#f Earnings

Earnings Increase Earnings Decrease
Number % Number %
1996 2 20 % 8 80 %
1997 15 44 % 19 56 %
1998 21 55 % 17 45 %
1999 23 64 % 13 36 %
2000 19 54 % 16 46 %
2001 21 64 % 12 36 %
2002 19 58 % 14 42 %
2003 21 66 % 11 34 %
2004 18 64 % 10 36 %
2005 14 64 % 8 36 %
2006 11 65 % 6 35%
Total 185 58 % 133 42 %

Source: Author’s calculations

When the frequency of earnings increases and emracreases in individual

firms from the data sample is observed for eachr,y@a can see iMable 7that
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earnings increase dominated in 9 from 11 y&a@n average, earnings increased in
58% of cases.

Table 8 shows minimal, maximal and average values of ialhrfcial ratios
which were used for the model estimation. Defimsf the ratios are given irable 9
Minimal and maximal values of some of the ratiagdicantly differ, which shows the
heterogeneity of companies.

Table 8: Minimum, Maximum and Median of Ratios Used in Model

Financial Ratio Minimum 2 Maximum? Median
Current ratio 0.44 3.44 1.0p
Quick ratio 0.10 2.27 0.5p
Cash ratio 0.01 1.3y 0.16
Debt ratio 0.23 0.77% 0.4B
Debt-to-equity ratio 0.24 3.1p 0.94
Capitalization ratio 0.0( 0.4p 0.q9
LT debt to equity ratio 0.00 0.74 0.99
Interest coverage ratio -2.94 90.80 4157
Equity to fixed assets ratio 0.42 1.59 03
Net profit margin -0.12 0.1% 0.04
Operating income margin -0.13 0.21 0Jo5
Return on assets -0.12 0.11 0jo4
Return on equity -0.22 0.1 0.96
Receivables turnover 2.70 39.82 8136
Inventory turnover 3.39 706.73 32.10
Accounts payable to sales ratio 0.p4 0}49 d.12
Asset turnover 0.29 1.5p 0.44
Sales to working capital ratio -52.98 54.88 1|86
Fixed assets turnover 0.36 5.p8 1147
Cash flow to long-term debt ratio 0.02 82.48 2|49
Operating cash flow ratio -0.02 1.78 0.p4
Operating cash flow to net income - 3.p8 13139 93.4

Source: Author’s calculations

The median of debt ratio, which was defined asl @hilities divided by total

assets, in the data sample can be seéigure 1Q The debt ratio has stayed between

2L Earnings increase/decrease was calculated usirajien 4.2.
2 Minimum was calculated as a median of 0.10-quantil
2 Maximum was calculated as a median of 0.90-quantil
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38% and 52% for the whole period. Between 1997 2002, the share of debt and
equity on total assets stayed approximately edsiaice that time the debt ratio has
decreased and remained around 40%. This meansdbdy financing is used slightly
more than debt financing. The development of thisorcorresponds quite well to the
macroeconomic situation. The share of debt inckasd 997 and reached the highest
value in 1998 when the country was facing the mottd the recession. On the other
hand, the debt considerably decreased in 2004jrgte/ear of extraordinary economic

growth, and increased only slowly until 2006.

Figure 10: Debt Ratio of Average Company in Data Sample (Media
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Figure 11: Current Ratio of Average Company in Data Sampledi&i®
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Also values of current ratio defined as currentetssdivided by current

liabilities basically reflect the macroeconomic kMmn described aboverigure 11
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shows that the ratio stayed around one during sighits (since 1997 until 2005) getting
under the threshold of one in 1998 and 2003. Tadk lof liquidity can be related
to the recession, which started in 1997 and econainiwvdown in 2002. The average
liquidity has not reached a satisfactory valuell#@D6. Nevertheless, it is supposed to
stay high since the economic growth persists.
Figure 12describes an average profitability of our data @amBoth return on

assets and return on equity follow the developneémbain macroeconomic indicators.
A significant growth of both indicators since 20i34a positive sign and indicates the

expansion of the economy, particularly of non-ficiahsector.

Figure 12: Average Return on Assets and Return on Equity ta Bample (Median)
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Concluding all the information from the figures shoabove, we can say that
the average financial health of companies in thta dample has improved. Companies
are less indebted but still taking advantage darimal leverage, liquidity has raised and
profitability ratios have an increasing tendenog.t

-37-



4.2. Model Estimation

As was already described @hapter 3.1 financial statement analysis is widely
used as a tool for evaluation of companies. A fakestbooks aiming at describing the
calculation of financial ratios can be found; neleless, the way how to analyze them
is not clear. Therefore, we tried to find a measwemarizing information in financial
statements, which is important for prediction ofufe earnings. The way how the
measure was estimated is described in this chapter.following Chapter4.3 then
shows how the measure was used for setting antmees strategy and returns from

this strategy are observed.

4.2.1. Model Methodology

Our model stems from the work of Ou and Penmand9ap&nd follows their
main steps in determining the measure. This enalddée compare our results focusing
on the Czech capital market with results of Ou BRediman, who used data from the
U.S. capital market.

A simple valuation model is considered:
V,=—%, 4.1)

which is a special case of equation (3.1) usingddivds as the cash flow and assuming
thatr represents cost of equity agds equal to zero. Both expected future dividends
(D1) and discount rater) could be an object of our interest. Either welddocus on
the numerator of (4.1) and seek for accountingbaittes, which indicate positive-value
expected payoffs or we could focus on the denorainat (4) and try to find its
negative-value risk characteristicsragflects security risk.

We use the first approach, therefore, our aim iglémtify financial statement
attributes, which are correlated with future dividepayoffs>* Using this approach we
face a risk that our measure will reflect the siggursk. However, we will assume that
this possibility is very low based on findings ofi@nhd Penman (1989a).

%4 The second approach was used for example by Irirnth@65) or Beaver et al. (1970).
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Now the task is to identify the payoff indicatons financial statements.
The problem is that we cannot consider their cati@h with future dividends directly
because we are not able to observe the full sdividend payouts. Moreover, not all
the companies have paid out dividends during thegeinder the consideration, which
would misrepresent our results. The possible way troovercome this problem seems
to be the use of earnings instead of dividends.

The importance of earnings and their correlatiothwstock returns was already
described irChapter 3.3 furthermore, we assume that future dividends‘jpagd out of
earnings” (Ou and Penman, 1989a, p. 298). Therefmreconsider future earnings to be
a good substitute for future dividends and we heentas a dependent variable in our
model. Based on our assumption of the value-relevar future earnings, we identify
financial descriptors that are able to predict gey% In our model, just one-year-ahead
earnings are considered; we thus use a consenagip®ach.

Our dependent variable is defined as a binary ooéce- earnings increase
(indicated as 1) and earnings decrease (indicadl).al'he change in earnings is given
by a difference between deflated earnings per sinayeart +1 (EP$1) and earnings

per share in yedr(EPS). The dependent variable is represented by foligiormula:

. _EPS,
V=1 iy = -EPS, >0, (4.2)
’ ’ 1+x ’
. _EPS, ,
y, =0 if vy, =$—Epstso,|=L...,N; t=1..T
' ’ 1+x ’

with i denoting firms in out data samplegdenoting time andr denoting the level of
inflation.

If the level of inflation remained stable duringetlperiod it would not be
necessary to consider it when defining the depeandaable. However, as can be seen
in Figure 9 the inflation in the Czech Republic was signifitg moving in the range
between 0.1 and 10.7 during the period, which hédge impact on the real values of
earnings. Furthermore, we could subtract a driftrifrithe difference between earnings
in order to take out the firm specific trend. Onaywhow to define a drift could be
to compute a mean EPS change over a specific nuofbgears prior to year + 1.
For example Ou and Penman (1989a) use a 4-yeadp&¥e do not consider any drift
because of a limited number of observations givwerhle character and history of the
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PSE described above. However, research in thisanald go further in the following
years, when more data will be available, and extamrdvork.

Having binary dependent variable, we use a logit@hdor our estimations.
Using logistic regression, it is assumed that tkplamatory variables, which are
multiplied by the relevant coefficients, are lingarelated to the natural logarithm
of the probability of earnings increase dividecthg probability of earnings decrease:

In

=a+X'B, i=1..N, (4.3)

X :(Xi,l""'Xi,K )Ta p :(ﬂl"")gK)’

with P denoting the probability of one-year-ahead eamimgreasei denoting firms
in our data sampley denoting a constant, which reflects the effectsineolved by
explanatory variablesj denoting the coefficients of individual explanatargriables
andX; denoting theth observation ol explanatory variables.

Equation (4.3) can be used to derive the relahipngor the probability of
earnings increase:

1

R =Py =)= I:(X‘Tﬁ):1+ex|0(—oz—X-Tﬁ

) i=1..N (4.4)

Explanatory variables are represented by individfiaancial ratios described in
Chapter 4.2.2Using this model we will estimate the probabikyof earnings increase
in the subsequent years. In other woRjsyill be the tool for assessment of the relative
ability of different firms to generate earningstive future. Data used in the logit model
are pooled over firms and time in order to gain énaformation to the estimates of the
parameters from a limited number of observations.

The selection of relevant financial ratios leaditaqy determination of the

Pi measure is done in three steps:
A) Univariate regression
B) Multivariate regression
C) Likelihood ratio test (LR test)

A) Each financial descriptor is included in the logibdel as a sole explanatory
variable K = 1). We look at the significance of coefficientiemtes at the 10%
significance level. We exclude those explanatoryiabdes, whose coefficient

estimates are insignificant.
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B) All financial ratios, which were not dropped in gté\ are included in the
multivariate LOGIT model. We drop variables, forialh coefficient estimates are
not significant at the 10% significance level.

C) Each of the remaining variables is investigate@-stese using LR test. We test the
hypothesis that the coefficient estimate is sigaffit. If we reject the null

hypothesis, the variable is excluded.

Two different approaches are taken when estimdtiegnodel, which leads to

two parallel lines of the three steps A-C describkedve:

I. We follow the motto of Ou and Penman (1989a, p.)300t the data
speak”. No assumptions about the relationship betvieture earnings and

individual financial ratios are made in the model.

[I. We identify the theoretical impact of individuah&ncial ratios on future
earnings (positive or negative). If the dependesfahe future earnings on
a financial ratio is not monotonous, we transfoha tlata using a created
function in order to uniquely determine the impaldtese modified data

are then used in the model.

4.2.2. Explanatory Variables

The problem of non existence of a general conseonsushe ideal method
for analysing financial statement information hagerb already mentioned in
Chapter 3.1.2.Different authors present various approaches tdyais of financial
indicators in Czech literature and foreign one al.wowever, in order to include all
the important financial ratios for the purpose of study, we compared the breakdown
of relative indicators presented both in theorétimoks (especially Damodaran, 2001,
Brealey et al., 2006; Bldha and Jimtiovska, 2006; Kislingerova, 2001) and in
empirical studies (especially Ou and Penman, 1988ajsing on the estimation of
probability of earnings increase, or Jakubik andIy{f,e2008, focusing on the estimation
of the probability of default) and we finally cho&6 financial ratios. These financial
ratios are divided into 5 groups: liquidity ratidgjancial leverage ratios, profitability
ratios, efficiency ratios and cash flow ratios. Adtios including their definition and the

theoretical impact on future earnings are showthénfollowing table.
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Table 9: Financial Ratios Used as Explanatory Variables indél

Name Definition Symbol Irﬁsgét
Liquidity ratios
. Currentassets
Current ratio _ ry +
Currentliabilities
. ) Cash+ Marketablesecuritiest Accountsreceivable
Quick ratio r +
Currentliabilities
) Cash+ Marketablesecurities
Cash ratio rs +
Currentliabilities
Financial leverage ratios
. Totalliabilities
Debt ratio R ra +
Totalassets
) ) Totalliabilities
Debt-to-equity ratio —_— rs +
Totalequity
) EBIT
Interest coverage ratig I — Ie +
Interestexpense
Equity to fixed assets Totalequity ; .
: - 7
ratio Fixedassets
Profitability ratios
, ) Netincome
Net profit margin _— rg +
Netsales
Operating income Operatingincome . .
H 9
margin Net Sales
Operatingncome
Return on assets ~peratingncome I +
Totalassets
) Net income
Return on equity — ra +
Totalequity
Efficiency ratios
Netsales
Receivables turnover ] r1o +
Accountsreceivable
Netsales
Inventory turnover R — I3 +
Average inventory
Accounts payable to Accountspayables ; .
sales ratio Net sales 1
Netsales
Asset turnover T r1s +
Total assets
Sales to working Netsales . N
. . 16
capital ratio Workingcapital
. Netsales
Fixed assets turnover ry7 +

Fixedassets
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Cash flow ratios

Cash flow to long-term Cashflow fromoperations " +
debt ratio Long - termdebt ”

Operating cash flow Cashflow fromoperations ; +
ratio Current liabilities ®

Operating cash flow to Cashflow from operations ; +
net income ratio Net income °

Based on empirical evidence, we cannot assumes#tiaings are monotonously
dependent on all types of ratios. Therefore, wedtto identify the hypothetical ideal
value in relation to future earnings in case thag#@s which are not monotonously

dependent on future earnings and we determinediéuisy = f (x), so that each value
of the ratio was transformed into a number frorrimmrval[o,l]. These transformation

functions were constructed regarding our data. fbee, if the functions were used for
a different data sample, extreme values shouldedtansformed using these functions
but should be assumed to be zero.

We are aware that the analysis of financial ratlepends to a certain extent
on a particularity of a given sector and compasglit However, we believe that we are
able to identify general dependencies of futureniegs and individual financial ratios
using empirical evidence. By comparing results frlogit regressions between the
model using the approach | and II, we will be afoleanswer a question if the use of

transformation functions improves the model resoittaot.
Liquidity Ratios

Generally, liquidity €, roandrs) is supposed to have a positive impact on future
earnings. The reason is that they evaluate the aoygpability to pay off its short-term
debt obligations and the better the ability, thettdve the prospects of the
company. Nevertheless, the relation between lityigind earnings is not monotonous.

If the company’s liquidity is too high, it could laesignal that the company does not use
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its cash effectively or that a poor collection pang for accounts receivable is
implemented®

Current ratio I(z) should be at least one, which means that cuassgts should
cover current liabilities by at least 100%. Howewe ideal value is supposed to be
two. This provides a shield to the inventory. There, we transformed the values of

this ratio using following simple functions:
if 0sx<2 (4.5)

yz-(x'2)+1 if x>2

The course of the transformation function is shawfhigure 13

Figure 13: Transformation Function for Values of Current Ratio

Current Ratio

Source: Author’s calculations

Quick ratio ¢,) is similar to current ratio with a difference thaventories are
not taken into account and thus the value, whicboissidered to be a norm is lower
than in case of current ratio — generally refeiigedl. In this case the company does not
have to rely on sale of inventory to pay the shemr debts. The transformation

function is as follows:

y = X if 0sx<1 (46)

y= D e

% The ideal values of liquidity ratios used in thansformation functions are in conformity with
a practical experience of several institutions e & example Missouri Small Business Development
Centers, http://www.missouribusiness.net or Biz@ansulting, http://www.bizwiz.ca. We keep in mind
that an industry average may be a better stanémndever, the industry average cannot be used becaus
companies listed on the PSE come from differertiose@nd we need to have one universal rule.
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Figure 14: Transformation Function for Values of Quick Ratio

Quick Ratio

a1 x

Source: Author’s calculations

There does not exist any theoretical ideal valugcivwould help to assess the
value of cash ratior§) as in case of the two previous liquidity ratibevertheless, we
assume that the transformation could be similah#b of quick ratio, the optimal value
being one which means that cash and marketableiseswcover all current liabilities.

The transformation function for values of casha&tishown below:
y = x if 0<x<1 (4.7)

y=—(X-1)+1 if x=1

Figure 15: Transformation Function for Values of Cash Ratio

Cash Ratio

05

0+ ‘ ‘
0 05 1 15 2 25 3 35 4

Source: Author’s calculations

Financial Leverage Ratios

Financial leverage is one of the most complicatgacs, which are discussed
when analyzing companies’ financial statementsed@dy Modigliani and Miller (1958)
were studying the importance of capital structureralation to the market value of
acompany in the middle of the last century. Theame into conclusion that

the company’s value is independent of its capitaicsure. They agreed that borrowing
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increases an expected rate of return of comparngselolders; however, this increase
in expected return is compensated by an increaaeisk of shares. All this holds under
the assumption of perfect capital markets.

This assumption was criticized by opponents of Mbani and Miller, who
pointed out that imperfections of capital marketkendorrowing more expensive and
riskier, which creates a clientele, who offers ampium for such shares. The company
should borrow to gain this premium. The problemtlo$ theory is that this clientele
must be unsatisfied, which is not true.

We stem from the theory of Modigliani and Milleutbwe add more factors:
taxes and cost of financial distress. These faaaostire that capital structure becomes
relevant for the company’s value. The advantageéetit financing is represented by
a tax shield® On the other hand, the cost of financial distresst be also considered,
which has a negative impact on the company’s vdliehere is no easy way how to
find an optimal capital structure; nevertheless,general way how to identify
the relation between capital structure and futamiegs can be determined.

We assume in our model that neither no debt nontaoh debt is good for the
company. The reason is that if company uses onlytyedinancing, it does not take
an advantage of the tax shield. On the other hidimdmpany uses only debt financing,
the cost of financial distress is too high.

Therefore, a theoretical optimal value of debtorditi) is assumed to be 0%5.

The transformation function is following:

y = X if 0<x<05 (4.8)

—-2X+2 if 05<sx<1

<
I

% A tax shield is a reduction in income taxes whieults from taking an interest on debt as a tax
deductible expense from taxable income.

%" Financial distress is a situation when a compargsdot meet its obligations to creditors or meetrt
with difficulties. The costs of financial distresmn be for example conflicts of interest between
company’s bondholders and shareholders, costoajaaization, court charges in case a bankruptcy et
% Kislingerova (2001, p. 73): “It is commonly recomnted to maintain the proportion between
liabilities and equity in a rate of 1:1, in disreg®f a business line.”
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Figure 16: Transformation Function for Values of Debt Ratio

Debt Ratio

05

0+
0 05 1

Source: Author’s calculations

Debt to equity ratiorg) is similar to debt ratio. Both ratios increase¢hamaising
amount of debt in the capital structure. The défexe is that debt ratio can reach values
between 0 and 1, while debt to equity ratio incesagxponentially with a limit
in infinity. In relation to the transformation futi@n for debt ratio, we assume that the
value of debt to equity ratio should remain betw@h and 2 depending on a type

of the sector. We use the following function tansBrm the values of this ratio:

y = X if 0sx<1 (4.9)
1 .

y = —E(x—1)+1 if l<x<2
X .

y= ——+1 if 2<x<4
4

y=20 if y>4

Figure 17: Transformation Function for Values of Debt/Equitia

Debt/Equity Ratio

Source: Author’s calculations

Interest coverage ratiag] is supposed to be monotonously correlated with
future earnings. The higher the ratio, more setimedenders are because the company

generates sufficient revenues to satisfy intergegerses. The same is assumed to hold
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for equity to fixed assets ratio;§). The increasing ratio shows that more fixed &sset
are covered by equity and not by debt (if the regibelow one) or that all fixed assets

are covered by equity by higher rate (if the raédibigher than one).

Profitability Ratios

Profitability is generally supposed to have a pesitmpact on future earnings.
Higher profitability implies higher probability thaa company will generate positive
earnings also in the future. We assume that therdbgnce between profitability ratios

(rs —r11) and future earnings is approximately monotonous.

Efficiency Ratios

We can say, in general, that lower efficiency irapllower probability of high
future earnings because from the financial poinviefv, a company should generate
earnings using a minimum amount of sources. Efiicyeratios in our model are
supposed to be positively dependent on future egsniBoth efficient collection of
accounts receivables (increasing), efficient use of total assets or more speciffycal
fixed assets in generating sales or revenue (ietr@a;s andri;), small amount of
redundant illiquid inventories (increasimg), the ability to obtain cost-free short-term
credit (increasing;4) and a minimal amount of cash required to mainsagertain level
of sales (increasingg) are assumed to imply higher future earnings. \8&ime that
the relation between values of efficiency ratiod &rture earnings is monotonous.

Although we assume the monotonous relation betwef@oiency ratios and
future earnings, such dependency is not always guobs. We can take as an example
sales to working capital rati@i6). A very high turnover could indicate a sign ofeov
trading and could have a negative influence onmitiecreditors. However, we are not
able to determine either the ideal value of thiidator or the threshold, where the level
could become a negative sign for future earnfiigs this problem concerns only

extreme values, we will assume it to be insigniiidar our model.

#|n practice, it is mostly done by comparing théueawith an average of the sector.
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Cash Flow Ratios

All three cash flow ratios, which were chosen, havamilar impact on future
earnings: increasing ratios should indicate a pesitthange in future earning.
The ability of available funds to pay obligatiomscfeasing 1g), net income to generate
cash in a business (increasing) or cash flow to cover current liabilities (incsag
r1g) Is assumed to be monotonously dependent on dawelat of future earnings.

4.2.3. Model Calibration

In this chapter, the probabilifyy from equation (4.4) is estimated, which is then
used as a tool for examination if financial statemiadicators capture information,
which is not reflected in prices in environmenttioé Czech capital market. The final
probability of future earnings increase is estirdate three steps as was already
described irChapter 4.2.1Firstly, univariate regression is done, multiasgiregression
represents a step B and finally, LR test is usedeetmde if all ratios, whose coefficient
estimates were significant in step B are reallynsicant.

All logit model estimations were calculated usintatStics/Data Analysis
software (STATA), version 8.0.

Step A: Univariate Regression

In this step, each financial indicator is includesl a sole explanatory variable
in a logit model. This means thK&t from equation (4.4) representing the number of
explanatory variables is equal to 1. The numbesamhpaniesN, differs depending on
a concrete financial ratio (representednioynber of group# Table 1Q. The reason is
that data from databases, which were used to ¢difencial information from annual
reports are not complete for all companies in @drg. The number of companies differs
from 46 to 55, while the number of observationsesafrom 205 to 317.
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Table 10: Results from Univariate Regression Using Approach |

: N° of N° of Standard
Explanatory Variable Groups Obs. Error P-value
Current ratio r 55 314 -0.3909114 0.1261900 0.0p2
Quick ratio r 55 314 - 0.4002387 0.1591843 0.0L2
Cash ratio rs 55 314 -0.3324880 0.2048418 0.105
Debt ratio s 55 315 0.4127722 0.6848432 0.5447
Debt-to-equity ratio s 55 315 0.0150957 0.0505761 0.7p5
'“te’ers;ticg"erage e 53 271 -0.0012919 0.0022684 0.59
Equity to fixed ry 55 315 -0.844606% 0.3305090 0.0fL1
assets ratio
Net profit margin r 55 317 0.0466686 0.4337425 0.9114
OlpEElng meere | 53 295 -0.7353629 1.0303480 0.4[75
margin
Return on assets lo 53 295 0.131784% 0.9660667 0.8p1
Return on equity i1 55 315 -1.744190( 0.8440015 0.0B9
REEEELES 1 55 317 0.0258197 0.0102273 0.0fL2
turnover
Inventory turnover rs 54 306 0.0003493 0.0007012 0.6.8
ACCO:;}LSSF;Z%?)D'E 9 ot 51 282 -1.2725260 0.7977095 0.1j11
Asset turnover ls 55 317 0.154920% 0.2850343 0.587
Sales toworking | 55 309 -0.0029850 0.0017771 0.0p3
capital ratio
Fixed assets F17 55 317 -0.046434] 0.0258528 0.072
turnover
S o 46 205 0.0011817 0.0014982 0.4B0
Operating cash flow) | 50 257 -0.2970133 0.1972550 0.182
CEERULE G IOL) 50 259 -0.0067186 0.0079413 0.3p8

to net income ratio

Source: Author’s calculations

Results from the univariate regression are showtihénfollowing table. These
are results when using approach | fr@mapter 4.2.1Therefore, collected data are used
in the regression without any modifications. Howndae seen in the table, seven
coefficient estimates from the total 22 are siguaifit at a 10% significance level. This
means that the p-value in the last column is lesequal to 0.1. It thus seems that

following ratios could capture information abouttute earnings: 2 liquidity ratios,
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1 financial leverage ratio, 1 profitability rationé 3 efficiency ratios. The most
significant coefficient estimates seem to be themeges of current ratio, equity to fixed
assets ratio, return on equity and quick ratio.

On the other hand, none of the coefficient estimaftecash flow ratios is
significant. One possible explanation is that cistv is not a relevant indicator for
prediction of future earnings. However, more prdbaxplanation will be that the data
sample in the case of cash flow ratios is not robasugh. The number of observations
is the lowest one in comparison to other ratiosase of all three ratios.

If we compare signs of the coefficient estimatethwaur expectations, we can
see inFigure 18that our expectations differ from the model resuft approximately
60%. Only one coefficient estimate, which is sigraht, receivables turnover, has the
same sign as we expected. This fact could stem fhenctharacter of our data sample.
The data sample is relatively small and covers tthesition period in the Czech
Republic. This caused that even companies with thegahareholders’ equity were
listed on the stock exchange after its creatione §hality of the data can thus be
questioned. On the other hand, the signs of coeffficestimates of Ou and Penman
(1989a), whose model is applied to much larger dataple than our model (in order
of tens of thousands of observations in comparisonour order of hundreds
of observations) do not always correspond to tipeetations either.

Figure 18: Comparison of Expect Sign of Coefficient with Sifoefficient Estimated by Model

Comparison of Expected Sign of Coefficient with Sig Estimated by Model

rt r2 3 r4 (5 6 7 rl18 r19 r10 r11l r12 r13 r1l4 r15 rl6 rl7 rl8 rl120y

Expected sigrm Estimated sign

Source: Author’s calculations

As we can see above, the expectations do not pomdsto the model estimated
in more than half of the caségable 11summarizes results from univariate regressions
using approach Il. Values of financial ratios waredified in case when future earnings

cannot be assumed to be monotonously dependentloesvof financial indicators
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based on empirical evidence. We identified fivehsoases: all three liquidity ratios and
two financial leverage ratios.

When we look at liquidity ratiosr{, rp, r3) and the results from the regression,
we can see that the transformation of values didimprove the results, moreover,
p-values significantly increased, especially inecabquick ratio () and cash ratior§).
Also standard errors are much higher in the casen$formed values.

On the contrary, using transformed values of datw 1rs) and debt/equity ratio
(rs) seems to have a positive impact on the p-vallies.coefficient estimates are still
not significance but the p-value decreased mone tiva times in case of debt ratio and
more than five times in case of debt/equity raigns of the coefficient remained the
same in four cases; however, the sign of coeffiagstimate of debt/equity has changed
and does not correspond to our expectations.

Table 11: Results from Univariate Regression Using Approdéh Comparison Approach |

Explanatory Variable __
Coefficient Standard Error
Name Symbol

ry - 0.3909114 0.126190p 0.0¢2

Current ratio —
r, modified - 1.496981( 0.5417188 0.0p6
r - 0.4002387 0.1591843 0.012

Quick ratio —
r, modified -0.7293574 0.4185618 0.0B1
rs - 0.3324880 0.2048418 0.1¢5

Cash ratio —
r; modified -0.3113414 0.4177422 0.4p6
. ry 0.4127722 0.684843p 0.547

Debt ratio
r, modified 0.4620713 0.4158537 0.2p7
I's 0.0150957 0.050576(L 0.745
Debt/Equity ratio

rs modified - 0.6688314 0.44516Q9 0.1B3

Source: Author’s calculations

In conclusion, we can say that by transforming ealof financial ratios the

regression results do not improve. Therefore, wik saintinue in determining future

earnings power measuf) only under assumption |.
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EMPIRICAL PART

Step B: Multivariate regression

We have already excluded all variables, whose mefit estimates were not
significant at 10% significance level in the uniede regression. Now in step B, we run
a multivariate regression. There is seven explapatariables in the logit model,
thereforeK = 7 in equation (4.4) at this time. If any of teeven financial ratios is
missing for a certain company in a certain yeas, dvservation is excluded. Therefore,
the total number of observations is 306 for 55 canigs in total.

Results from the multivariate regression are showhable 12 We can see that
four coefficient estimates are significant: curreatio, equity to fixed assets ratio,
return on equity and receivables turnover. Thesegaepresent following groups:
liquidity ratios, financial leverage ratios, prafiility ratios and efficiency ratios.
Thus, a representative of each group (except dashrétios already excluded in step
A) is present in the final model. Three ratios haveegative coefficient estimate,(r;
andri), while one is positive {§). Return on equity has the most significant coeffit
estimate, standard deviation being also the higbresst

Table 12: Results from Multivariate Regression

Explanatory Variable ici
P 4 Cé;?{f;gt Standard Error
Name Symbol
Current ratio n -0.4434834 0.2436688 0.049
Quick ratio r 0.3627379 0.315458p 0.290
Equity fo fixed tr -0.4673717 023348911 0.045
assets ratio
Return on equity ra -2.6497490 0.9783400 0.047
Receivables J
wrnover o 0.0238680 0.0110699 0.01
Sales to working M6 -0.0020558 0.0016660 0.217
capital ratio
Ebed dssets 1y -0.0510459 0.046316D 0.210
turnover

Source: Author’s calculations
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EMPIRICAL PART

Step C: Likelihood Ratio Test

In this step, it is tested if all four ratios whigrere significant in step B remain
significant also if they are investigated stepwiséng likelihood ratio test. At first, we
estimate the final model, which is the result obtprevious steps. The final model is
shown inTable 13K is equal to 4 and this model is called ‘unrestdctor the purpose
of the LR test. ‘Unrestricted’ means that all feariables are included. We can see that
the p-value of current ratio is not lower than G\dwever the LR test is used to tell us if

this variable should be omitted or not.

Table 13: Unrestricted Model

Explanatory Variable/Intercept ici
P y P Coefﬂment Standard Error P-value
Estimate
Name Symbol
Intercept o 0.9141720 0.1292706 0.094
Current ratio r -0.2099652 0.2448704 0.144
Equity to fixed . -0.5136049 1.0198420 0.046
assets ratio
Return on equity| ri1 -2.6514870 0.0105791L 0.049
Receivables My 0.0229460 0.321231P 0.090
turnover

Source: Author’s calculations

The LR test is a test of the goodness-of-fit betw#®e models. The unrestricted
model is compared to the restricted model in wisgme of the explanatory variables’
coefficients are assumed to be zero. This mearfacinthat these explanatory variables
are excluded from the model. By comparing theserwdels we can see, which model
fits the dataset significantly better and therefafeall or just some explanatory
variables should be used in the final model. Likatid ratio is calculated using

following equation:

LR = _2|Og Lrestricted - (_ 2 |Og Lunrestriced)' (410)

where log Lrestricted denotes log-likelihood of the restricted model dad Lynrestricted
denotes log-likelihood of the unrestricted modeheTLR test statistic approximately

follows a chi-square distribution.
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EMPIRICAL PART

Following restricted models are defined:

RMi.iiiiiinnn, current ratio excluded from thedel

(1Y P equity to fixed assets ratiolaged from the model
(1Y T return on equity excluded frora thodel
RMioiiiiiiinnen, receivables turnover excludearfiihe model

The values of log-likelihood of individual modelarcbe seen ifable 14

Table 14: Log Likelihood of Unrestricted Model and Restrictdddels

. Log Likelihood of Log Likelihood of
Restricted Model Restricted model Unrestricted Model
RM; -197.52944
RM- -198.01909
-194.69555
RMi; -199.83053
RM, -198.39557

Source: Author’s calculations

Using equation (4.10) and values fromable 14 the likelihood ratio is
calculated for each of the restricted model. Thiies are shown in Table 15. The
critical value ofy® distribution with 1 degree of freedom at the siigaince level of 10%
is equal to 2.707° As all values of LR in the following table are hig than the critical
value, we can conclude that unrestricted modetligsdata significantly better than any

of the restricted models.

Table 15: Values of Likelihood Ratio

Restricted Model LR
RM; 5.66778
RM- 6.64708
RMi; 10.27950
RMi, 7.40004

Source: Author’s calculations

% A number of degrees of freedom is calculated asimber of variables from the unrestricted model
whose coefficients are assumed to be zero in gtegted model.
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Result from Steps A - C: Estimated Probability

Equation (4.11) represents the final probabilithich was estimated by three
steps described above. This probability is usethasmeasure of the earnings power

in the subsequent chapter.

_ 1
P Ty e a B
l+e . (4.11)

" 1+exd-0.914172+ 0.2099652, + 05136049, + 2.651487,, - 0.022946,, )

The following financial ratios were indicated to ptare value-relevant
information about future earningsurrent ratig equity to fixed assets ratioeturn on
equity and receivables turnoverThese financial ratios contain following infornoat
from financial statements:

« accounts receivables

« currents assets

+ fixed assets

« current liabilities

- total shareholders equity
+ netsales

« netincome

Five of the financial items listed above come frdm balance sheet, two are
reported in the income statement. We find quiterggting that the only measure of
long-term indebtedness is equity to fixed asseis.rét seems to be irrelevant which
capital structure the company uses in relatiom-ypear-ahead earnings.

If we compare our results to those of Ou and Pen(h889a), we can see that
our future earnings power measure is more limitedich rises questions about the
robustness of our results. The final model of Od Benman includes 16 descriptors
in the first estimation period and 18 in the secestimation period*

The aim of the estimated model is to correctly sgjgacompanies, whose one-

year-ahead earnings will rise, and companies, fbichv one can expect earnings

%1 They divided the total estimation period into twarts in order to compare results and evaluate the
robustness of the final models.
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EMPIRICAL PART

decline. In order to evaluate performance of themeged model, in other words to
assess its ability to correctly separate compaa@ording to the aforementioned

measure, the basic information about its prediciivdity are summarized ihable 16

Table 16: Summary of Performance of Estimated Prediction Nlode

P; cutoff
(0.6, 0.4) (0.7, 0.3)
Number of Observations 311 174 69
% of Correct Predictions 63.3 % 70.1 % 78.3 %
% of Correctly Predicted EPS Increases 64.1 % 72.0 79.7 %
% of Correctly Predicted EPS Decreases 60.6 % %1.3 70.0 %
% from 2 x 2 Contingency Table 0.270 1.400 0.469
(P-value) (0.603) (0.236) (0.493)

Source: Author’s calculations

In case that a value of 0.5 is considered to haaffcfor both predicted earnings
increase and decrease, the predictions seem torbectin 63% of case$.However,
the chi-square test for 2 x 2 contingency tableused to verify if the results are
significant or not. The chi-square test enabletougst the null hypothesis that there is
no relationship between the observed number ofimggnincreases and earnings
decreases in relation to the valudPpieasure and the number of frequencies we would
expect. Assuming a 10% significance level and agrek of freedom, we cannot reject
the null hypothesis because the p-value is grehter 0.1% It thus signifies that the
model does not work well for the threshold of (@%).

The situation slightly ameliorates when we takeugal 0.6 and 0.4 as tl#&
cutoffs. In this case, even 70% of predictions ewerect but chi-square is still not
significant. The (0.7, 0.3) cutoff is shown just gain a comprehensive idea of the

model performance. This cutoff increases the peacgn of correct predictions;

32 values ofP; should be higher than 0.5 for earnings increasdamer than 0.5 for earnings decrease.

% The number of degrees of freedom is calculatesl msmber of rows from contingency table minus one
times a number of columns from contingency tablausione. Therefore, the number of degrees of
freedom in case of 2 x 2 contingency is equal &®.on
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nevertheless, the number of observations beconmesmnall and the p-value is again
much higher than if the cutoff (0.6, 0.4) is used.

The quality of the estimated model can be also $edtigure 19 Histogram
shows the distribution of observations accordingheir P; value denoted as future
earnings power measure in the figure and accorttinghe fact if earnings of the
company increased (1) or decreased (0) in thevialig year. Ideally, all observations
with earnings decrease should have the value, tletween 0 and 0.5 and vice versa.
However, our model is not able to separate obsenstin a satisfactory manner.
Especially observations of earnings decrease @nat ideally distributed as they are
classified as earnings increase in 69% while egmincreases are classified as earnings

decreases only in 14%.

Figure 19: Histogram of Estimated Future Earnings Power Meag(R)

Histogram
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Source: Author’s calculations

Also Lorenz curve inFigure 20 indicates that the model performance is not
sufficient. Lorenz curve demonstrates the cumutatiistribution of values of th
measure of observations with earnings increaseseandings decreases. The ideal
situation would be if the curve took the form ofight angle. This would mean that
observations with earnings increases are perfesgpyarated from observations with

earnings decreases.
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Lorenz curve can be used for a calculation of thei @Goefficient. This
coefficient measures the ratio of the area betwtbenLorenz curve and the black
diagonal and the total area below the 45 degreeecurhe ideal value of the Gini
coefficient should be 1. Our model has the valu®.8b. In other words, our model
separates the observations by 35% which cannobbsidered as a sufficient rate of
separation.

Figure 20: Lorenz Curve
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Source: Author’s calculations

In conclusion, we proved that it is not possibleptedict future earnings using
financial statement analysis in the environmerthefCzech capital market. The capital
market is quite young and faced several aforemeatioproblems. It also took time
until the Czech economy as a whole stabilized dfter transition period. All these
factors have its impact on the results of our mod&hough the model does not work
well, we will show in the following chapter howdbuld be applied to detect if financial
statement analysis can be used to predict stoaknset
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4.3. Model Implications

The model, which was estimated in the previous wraphould predict the way
of future earnings — increase or decrease. Althdtgylperformance is not too sound
based on findings described above, we employ it reowl determine investment
strategy in order to evaluate if the model captunésrmation, which is not reflected
in prices.

We do it in two steps. At first we calculate thdueaof the future earnings
power measure estimated by the model and using whige we decide, which
investment positions to take. Then we invest ireshaepending on the decision from

the previous step and we check the results atrtti@gthe investment horizon.

Step A: Decision about Investment Positions

Investment positions were taken at the end of M&@dv/, the third month after
the end of the fiscal year 2006. We assume thatameport information was already
publicly available at this time. The values &f are calculated from accounting data
available in 2006 annual reports using equatiod1(4. The future earnings power
measure was calculated for 14 companies, whicltesept 67% of all companies listed
on the PSE main market in 2086.

Final values of the future earnings power measuee shown inTable 17
Each share is assigned to a long positid? is greater than 0.6 or to a short position if
P is less than 0.% The values in parenthesis are investment positwhgh would be
additionally taken if we considered 0.5 as a tho&shin this case, long position would
be taken ifP; was greater than 0.5 and short positioR; ivas less than or equal to 0.5.
If we invested in shares according to Bhehreshold of (0.4, 0.6), we would invest only
in 6 shares out of 14. Therefore, we will compasutts for both cases and the values
under the threshold of (0.5, 0.5) will be writtenparenthesis.

% The reason why 7 remaining companies (33%) weteinuuded in the sample is that 2 are bank
institution (Erste bank and Kom@i banka), 2 were delisted due to squeeze out b7 20eska
zbrojovka and Zapadeska Plynarenska) and 3 were moved from main maddkétee market at the
beginning of 2008 (Severomoravska plynarenskéedsteska plynarenska and Vychadska
plynarenska).

% Long position means buying of a security in exagioh that its value will go up. Short position mea
selling a borrowed security expecting that its @nidgll go down.
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As we can see in the following table, 4 (6) shaxese assigned to the short
position while 2 (8) shares were assigned to largjtion.

Table 17: Values of Pand Determination of Investment Positions

Company Inl\D/esfcr.nent
osition

CETV BMG200452024 0.0158 S
CEZ CZ0005112300 0.5157 (L)
ECM LU0259919230 0.4244 (S)
Jihomoravska Plynarenska CZ0005078956 0.9184 L
Orco LU0122624777 0.264P S
PEGAS NONWOVENS LU0275164910 0.4110 (S)
Prazska energetika CZ0005078154 0.5755 (L)
Prazska plynarenska CZ0005084350 0.5879 (L)
RM-Systém CS0008416251 0.0008 S
Setuza CZ0008460052 0.9749 L
Spolana CS0008424958 0.5495 (L)
Telefonica O2 CZ0009093209 0.5015 L)
Unipetrol CZ0009091500 0.5250 (L)
Zentiva NLO000405173 0.3092 S

Source: Author’s calculations

Remark:*S” means short position, “L” means long positigh) or (S) indicates that these positions

are taken just in case Bf threshold being (0.5,0.5).

Step B: Investment and Calculation of Stock Returns

Investment positions according to the above tabéeewtaken on March 30,
2007. Due to limited dataset we restricted our stwent horizon to one year.
Therefore, returns from long and short positiongenmebserved on March 31, 2008.
Returns from our investment positions are summdrizd able 18 We do not consider
any transaction fees, the aim is just to evaluftihe ability of financial statement

information in our future earnings power measurpraalict stock returns.
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We can see that when considering Bhé¢hreshold of (0.4, 0.6), the sign of an
expected stock price change was predicted corretthyout of 6 cases, the remaining
case being zero change. In case we také@thieeshold of (0.5, 0.5), the results are 10
correctly predicted changes out of 14, which cqroesls to 71%. Brackets in the last
column indicate again those positions, which wetditeonally taken when extending
the P; threshold from (0.4, 0.6) to (0.5, 0.5).

Table 18: Returns from Investment Positions

Company Price Change Price Change AL R Profit/Loss
CETV -27.2% Profit
CEZ 30.0 % (Profit)
ECM -59.5 % (Profit)
Jihomoravské Plynarenska 0.0|%  No profit/lgss
Orco -59.3 % Profit
PEGAS NONWOVENS -22.2% (Profit)
Prazska energetika 44.3 % (Profit)
Prazska plynarenska -9.7% (Loss)
RM-Systém -5.0% Profit
Setuza 52% Profit
Spolana -7.4% (Loss)
Telefonica O2 -6.5% (Loss)
Unipetrol 10.7 % (Profit)
Zentiva -328% Profit

Source: Author’s calculations

Note: (Loss) or (Profit) are considered onlyAfthreshold is set at (0.5, 0.5).

The percentage of correct predictions is very higgnce, it would seem that
financial statement descriptors really capture nmiation that is not reflected in prices.
However, we should be cautious about such concigsidhe model which is applied
here did not work well for the data sample as wasws in the previous chapter.

Another problem is that the period is not long egtofor drawing general conclusions
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about the model performance. Moreover, the endealr Y007 and the beginning of
2008 was influenced by significant external factoashich had impact on the stock
prices on the whole PSE. This can be sedfignre 21where the development of the
index of Prague Stock Exchange, index PX, is shote value of the index started
significantly decreasing at the beginning of 200Be difference between the highest
and the lowest value between March 30, 2007 andciv@d, 2008 was 531 points,
which means a drop by 27%.

This development on the PSE can be mainly explamethe U.S. mortgage
crisis mentioned irChapter 4.1.1 The impact of the crisis was and still is worldwi
and the response of the PSE was a significant dgerim trade values of all stocks as

can be seen in the following figure.

Figure 21: Trend in Values of Index PX in the Period betweemdd 2007 and March 2008
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Source: Author’s calculations

This price movement could not be influenced by ¢benpanies and does not
predicate anything about the companies’ healths Thakes the results difficult to
evaluate. The example of such difficulties can é&ensinTable 19 This table compares
the total return from investment positions withamual change of the index PX. The
annual return on investments, about which we decwoie the basis of our model, is
equal to 18.9% (20.2%). This result more than ededehe performance of the market,
whose value decreased by 9.4%. If there was notirapgct of a significant external
factor, we would conclude that investment stratbgged on the model can even beat
the market. Nevertheless, this conclusion is natent. We would rather conclude that

such results were obtained by chance. Importaribrfaénfluenced the soundness of
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these results: insufficient performance of thenested model and external shock having

impact on the share values on the PSE.

Table 19: Total Return from Investment Positions in ComparismAnnual change of PX Index Value

Annual Change

Total Return from Investment Positions under ThoéiG0.4, 0.6) 18.9 9
Total Return from Investment Positions under Thoésli0.5, 0.5) 20.2 9
Index PX -9.4%

Source: Prague Stock Exchange, author’s calculation

However, the mortgage crisis would not have to sgaely cause biased results.
The reason is that investors become more risk-avdiging crises. This is then
reflected on the stock exchange where stock poEe®mpanies which are considered
to be riskier drop much more. Therefore, firms ddog better separated by the model.

Based on the discussion mentioned above, it caeée that the research should
be repeated in the future when more data will belable. It is also recommended to
choose a period without any large external shookthé market for the part of the
research where stocks are assigned to investmeitigns as these shocks could make
results biased and difficult to assess.
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5. Conclusion

This diploma thesis investigated whether we cardiptestock returns using
financial statement analysis. The thesis followé@ tesearch study of Ou and
Penman (1989a) who discovered that financial staténmdicators capture information,
which is not reflected in prices. Their researctsi@used on the U.S. capital market
in the time period of 1965-1983. This thesis repnés an extension of their work. The
methodology which they used was slightly adjusted applied in the Czech
environment.

The aim of this thesis was to find a measure, winohld identify the direction
of future earnings. Individual shares where thesiga®d to investment positions based
on the estimated measure in order to examine whetheh investment strategy brings
excess returns. As the estimated measure is basiadancial statement data, abnormal
returns would indicate the ability of financial tement analysis to predict stock returns.

The measure was estimated in three steps using itogdel — univariate
regression, multivariate regression and likelihoatio test. Four financial ratios were
finally identified to be relevant for prediction bfture earnings: current ratio, equity to
fixed assets ratio, return on equity and receivaligrnover. Liquidity, financial
leverage, profitability, as well as efficiency iwere thus represented in the estimated
measure. Interesting finding is that neither a désh ratio, nor a measure of capital
structure of a company was included in the finatieio

These quite surprising results could be explaimed tertain extent by tests of
model performance. Several methods were used ts@adhe ability of the estimated
model to sufficiently separate the companies witliue earnings increase from
observations with future earnings decrease. Unfattly, the results implied that
the ability is not too high, only 35% according @ni coefficient. There are several
reasons which could cause poor performance of thdeiFirstly, the data sample was
quite small and did not ensure necessary robustoksse model. The number of
companies listed on the Czech stock exchange i roweer in comparison to foreign
stock exchanges. This leads to limited amount aflable data.

Further, the quality of data was affected by thewnstances of the Czech

economic development and the creation of PraguekSExchange. The economy
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passed through a transition period, which broudbhg the necessity of significant
structural and institutional reforms. Moreover, tRSE needed to overcome initial
problems with lack of liquidity and regulatory framork. It started to gain respect both
in our country and abroad only several years ago.

Despite the aforementioned poor performance oé#tnated model, the model
was applied in order to show whether it could brimgestment returns. The estimated
measure was thus used for calculation of probghilft future earnings increase and
shares were then assigned to investment positginwt(or long) at the end of March
2007. Portfolio performance was assessed one ftear Surprisingly, the return of this
investment portfolio was positive and significanblgtter than the market performance.
Therefore, the conclusion would seem to be thaniml statement data of companies
listed on the PSE really capture information ndélected in prices.

However, possible bias of such findings could benseue to the impact
of the U.S. mortgage crisis, which highly influedatie whole stock exchange market,
especially at the beginning of 2008. On the otlard) consequences of this crisis could
have positive contribution to the quality of thessults. Since crises, in general,
highlight the differences between companies, thpaich of the mortgage crisis could
result in better performance of the model rathantim bias of results. Nevertheless, the
conclusion is not clear and further research israss.

This thesis was the first attempt to explore relaghip between financial data
information and stock returns in the Czech capiarket. Our findings indicate that
further research should be done in this area. BPssgrely developing market will
provide more possibilities and data for an extems6 our work. Following research
using both longer time series for model estimatéomd longer investment horizons

is necessary to verify our results.
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List of Abbreviations

CAPM ... Capitalset pricing model

CF e Gdow

DCF . Disered cash flow

EBIT oo, Eamngs before interest and taxes

EBITDA. .o, Earningefore interest, taxes, debt and amortization
EPS. Hags per share

FCFE ..., Freslt flow to equity

FCFF oo Freetc flow to firm

FESE ..o, Fedieraof the European Securities Exchanges
GDP e, Gralssnestic profit

IPO ., Ialtpublic offering

LIFO. ittt Last first out

LR o Likeood ratio

P e Pablility of future earnings increase

PSE . Rragtock Exchange
P/BV..iiiiiiiieeeeeee Pricebook value

PIE o derito earnings

PIS derio sales

RM o Réstied model

R B Resgaand development
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