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EMPIRICAL VERIFICATION OF SHARE PRICING MODELS
FOR 250+ COMPANIES (WARSAW STOCK EXCHANGE)

The empirical results presented in the paper indicate that if balance sheet valuations of shares
cannot be determined by active markets, valuation should use the HEV model based on the risk-
free rate of return, and the HEV model based on annual inflation rates (characterised by the low-
est values of the maximum error). On the other hand, in the periods of rising and falling prices the
lowest values of the mean error are recorded for DCF models based on WIG20 annual rate of
return and average monthly increases in WIG20 annual rate of return.
Keywords: stock market prices; fair value; balance sheet valuation; shares.

Павєл Бєлявські
ЕМПІРИЧНЕ ОБҐРУНТУВАННЯ МОДЕЛЕЙ ВАРТОСТІ АКЦІЙ:

НА ПРИКЛАДІ КОМПАНІЙ РЕЙТИНГУ 250+ ВАРШАВСЬКОЇ
ФОНДОВОЇ БІРЖІ

У статті представлено емпіричні результати аналізу, який показав, що балансове
оцінювання акцій не може бути визначено активністю ринку. Для такого оцінювання
доцільніше використовувати моделі на основі безризикового прибутку та з урахуванням
рівня річної інфляції (за найменшого значення максимальної погрішності). У періоди падін-
ня та росту цін на ринку найнижчі значення середньої погрішності зафіксовано для моде-
лей, основаних на річній нормі прибутку для WIG20 та на середньомісячному зростанні
норм прибутку для того самого індексу.
Ключові слова: справедлива вартість; балансова оцінка; акції; ціни на фондовому ринку.
Табл. 26. Літ. 16.

Павел Белявски
ЭМПИРИЧЕСКОЕ ОБОСНОВАНИЕ МОДЕЛЕЙ СТОИМОСТИ

АКЦИЙ: НА ПРИМЕРЕ КОМПАНИЙ РЕЙТИНГА 250+
ВАРШАВСКОЙ ФОНДОВОЙ БИРЖИ

В статье представлены эмпирические результаты анализа, который показал, что
балансовая оценка акций не может быть определена активностью рынка. При такой
оценке целесообразней использовать модели на основе безрисковой прибыли и с учётом
уровня годовой инфляции (при наименьшем значении максимальной погрешности). В
периоды падения и роста цен на рынке наименьшие значения средней погрешности зафик-
сированы для моделей, основанных на годовой норме прибыли для WIG20 и на среднемесяч-
ном росте норм прибыли для того же индекса.
Ключевые слова: справедливая стоимость; балансовая оценка; акции; цены на фондовом
рынке.

Introduction. The basic objective of the paper is to compare, with the use of sta-
tistical methods, balance sheet valuations of shares estimated on the basis of eco-
nomic and financial models to their active market fair value at the time of stock mar-
ket rising and falling prices.

The use of the concept of fair value results in dividing shares into those whose
prices are determined by active market and those for which such a market does not
exist. The category of fair value, being a substitute of market value, does not only refer
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to market transactions but also to valuations based on appropriate techniques or
expert opinions. 

The paper presents the share pricing concepts based on general accounting prin-
ciples, focusing on fair value determined by active markets and fair value estimations
based on DCF (Discounted Cash Flow), CAPM (Capital Asset Pricing Model), and
HEV (Historical Exchange Value). 

The last part of the paper refers to statistical methods to assess balance sheet
share estimates at the time of rising prices in 2002–2006, and in the period of falling
prices in 2007–2011 at the secondary market from the perspective of their practical
applications.

Balance sheet share pricing under fair value at active markets. Accounting stan-
dards are based on two methods of valuating financial instruments: the historical costs
principle and the fair value concept. It implies that contemporary accounting makes
use of mixed valuation models based on historical costs and fair value (International
Financial Reporting Standards, 2011).

The mixed valuation model originates from seeking an alternative model of
accounting based on historical costs. Accounting theoreticians and practitioners
accept the concept of valuation based on historical costs and value (Wolk and Tearney,
1997; Riahi-Belkaoui, 2000; Hendriksen and Van Breda, 2002). However, the prob-
lem faced by accounting is the choice of one of the following values: fair value, mar-
ket value, utility value, present value, economic value, or another type of value. 

The concept of fair value was introduced in accounting to bring the measure-
ments of items presented in financial statements closer to their actual value. The con-
cept makes a distinction between two basic financial instruments – those whose
prices are quoted at active markets, and those for which such prices and markets do
not exist. The initial valuation is based on fair value. This concept ensures the stabil-
ity of balance sheet items, and continuous attention is given to fair value changes and
referring them directly to profits and losses facilitate the ongoing control of share-
generated revenues. When changes in fair value from period to period are determined
by active markets, the fair value concept does not pose any problems to the process of
valuating financial instruments (Bielawski, 2007, 2008, 2010; Bielawski and
Garlinska-Bielawska, 2008).

The balance sheet valuation is based on the shares of 10 listed companies belong-
ing to the 250+ segment, and classified as financial assets valued at fair value with
changes in the profit and loss account. This type of classification indicates that shares
are valued at the balance sheet date at fair value according to active market prices.
The balance sheet valuation at fair value at the end of each year in the period of stock
market rising prices is presented in Table 1, and in the period of falling prices – in
Table 2.

Estimation of balance sheet valuations of shares – listed companies in the period
of rising and falling prices at the stock market. Share value estimates are based on 3
economic and financial models: DCF (Brealey and Myers, 1991; Jajuga and Jajuga,
1998; Luenberger, 2003), HEV (Dobija, 1995; Bielawski, 2013), and CAPM (Mossin,
1966; Sharpe, 1964; Lintner, 1965).

The set of data for estimating fair value with the use of DCF, HEV and CAPM
comprises the quotes from two periods: increases in share prices (2002–2006) and
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decreases in share prices (2007–2011) in one-month periods. Fair value estimates are
based on the shares of 10 companies listed at Warsaw Stock Exchange: BRE,
Boryszew, BPH, Budimex, Kety, KGHM, Orbis, Stalprodukt, Swiecie and Zywiec.

Fair value is estimated on the basis of the above models at the end of each peri-
od (from 31 December 2002 to 31 December 2006 – the period of increases; and
from 31 December 2007 to 31 December 2011 – the period of decreases). Fair value
estimates in the analysed periods are also based on the following values: WIG index
annual rates of return, WIG20 annual rate of return, annual inflation rates and annu-
al risk-free rates of return, average monthly increase in WIG rate of return, and aver-
age monthly increase in WIG20 rate of return.

The first model used for estimating the fair value of shares is based on discount-
ed cash flows (DCF). The DCF model is used in 6 variants. Cash flows are discount-
ed by the particular factors in the following order: WIG annual rate of return, WIG20
annual rate of return, average monthly increase in WIG annual rate of return, aver-
age monthly increase in WIG20 rate of return, annual risk-free rate of return, and
annual inflation rate.

The balance sheet estimates of share values based on DCF are presented in
Tables 3–14. 

CAPM is the second model used to estimate the fair value of shares. This model
identifies the expected rate of return as the sum of the risk-free rate of return and asset
risk premium. 

The capital asset pricing model is applied in two variants. The first variant
assumes that the market rate of return is based on the WIG index, i.e. the entire mar-
ket. The other variant of CAPM is based on the WIG20 index.

The risk-free rate of return is the annual interest rate on treasury bonds. The
above two approaches to the market rate of return, and the adoption of the risk-free
rate of return allows for using CAPM to estimate the expected rate of return and, con-
sequently, to valuate the shares of the analysed listed companies at the end of the
respective periods (2002–2006 and 2007–2011). The results of share value estimates
based on CAPM, accounting for WIG and WIG20 annual rates of return, are pre-
sented in Tables 15–18.

The third model for estimating the fair value of shares is HEV (Historical
Exchange Value). HEV relies on the analysis of historical trends of the actual share
prices determined on the basis of exponential smoothing. Fair value estimates are
based on two filtering factors: inflation rates and risk-free rates of return. The balance
sheet valuations of shares in the analysed periods are based on the assumption that
smoothing coefficient  should be determined by inflation rates and risk-free rates of
return. The results are presented in Tables 19–22.

The assessment of models for estimating balance sheet share valuations based on
statistical methods. The results of the empirical study give valuable insights into the
applied models for estimating balance sheet valuations of shares issued in the periods
of rising and falling prices by 250+ companies in the context of comparability and reli-
ability of their financial statements. Fair value estimates are based on DCF, HEV and
CAPM models. The results of balance sheet estimates are referred to the actual fair
value determined by active markets and assessed with the use of statistical methods.
The assessments are based on two statistical measures of maximum and mean errors.
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The first method compares the mean errors of balance sheet valuations deter-
mined by the adopted models. The assessment of the models for estimating fair value
in the periods of rising and falling prices according to the mean error is presented in
Tables 23 and 24.

The second model is based on the maximum error – the difference between esti-
mated share values and the actual fair value. The assessments of the models for esti-
mating share value in the analysed periods based on the maximum error are present-
ed in Tables 25 and 26.

The assessments of models for estimating the fair value of shares with the use of
the maximum and mean errors are based on the assumption that the best method is
the one for which the maximum and mean errors have the lowest values.

The empirical results presented in Tables 23–26 for listed companies in the peri-
ods of rising prices indicate that the HEV model based on the risk-free rate of return
is characterised by the lowest value of the maximum error (231.10%), while the low-
est values of the mean error are recorded for DCF models based on WIG20 annual
rate of return (13.18%) and average monthly increases in WIG20 annual rate of
return (13.18%). In the period of falling prices the best results reflecting fair values
determined by active markets are obtained on the basis of the HEV model and annu-
al inflation rates (the maximum error – 730.03%), and DCF models based on WIG20
annual rate of return (the mean error – 38.31%), and annual monthly increases in
WIG20 annual rate of return (the mean error – 38.31%).

Further research in this area, especially on long-time horizons and based on a
large number of companies, is likely to empirically verify the techniques of estimat-
ing balance sheet valuations of shares on the basis of economic and financial models
and to assess the practical applications of the adopted techniques.

Concluding remarks. Share valuation poses a number of problems in the theory
and practice of accounting. This fact results from the use of the category of fair value
in the valuation process. According to the fair value concept shares can be divided
into those whose prices are determined by active markets and those for which such
prices and markets do not exist. Shares belonging to the first group are valuated on the
basis of accounting principles and categories, while the value of shares in the other
group is determined on the basis of valuation techniques. 

The empirical results presented in this paper indicate that if balance sheet valu-
ations of shares cannot be determined by active markets, valuation techniques should
use the HEV model based on the risk-free rate of return, and the HEV model based
on annual inflation rates (characterised by the lowest values of the maximum error).
On the other hand, in the periods of rising and falling prices the lowest values of the
mean error are recorded for DCF models based on WIG20 annual rate of return and
average monthly increases in WIG20 annual rate of return.
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