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ABSTRACT 
     This research focuses on the problem of “undefined non-accounting information” from the 

original Ohlson equity valuation model.  Systematic risk is here regarded as the proxy variable in 

undefined non-accounting information for improving forecasting performance and observing the 

effect of systematic risk on stock prices.  When U.S. and Taiwan stock markets are used as empirical 

samples spanning the period from Q2 1996 to Q4 2006, the results indicate that the revised Ohlson 

model displays better forecasting performance than the original model.  The impacts of book value 

and abnormal earnings on equity value are significantly positive in both U.S. and Taiwan markets.  

For non-accounting information captured by systematic risk, both different effects and a greater 

impact on Taiwanese firms are shown.  Commodity prices, exchange rates and real economic growth 

volatilities cause significant effects only in Taiwan; moreover, the interest rate volatility shows a 

significant but opposite effect in the two markets. 
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摘 要 

  本研究著重在原始 Ohlson 股權評價模型「未定義非會計資訊」之問題上，嘗試以代表「系

統性風險」的因素作為「未定義非會計資訊」之替代變數，實證分析不確定性因素對於股權價

值之影響，以及此修正後之 Ohlson 股權評價模型的預測績效。使用美國和台灣市場作為樣本，

取樣期間自 1996 年第二季至 2006 年第四季。實證結果顯示，「系統性風險」因素對於股權評

價具有重要之影響，且修正後 Ohlson 股權評價模型比原始 Ohlson 股權評價模型展現較優之預
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測力。此外，「帳面價值」和「異常盈餘」在美國及台灣兩個股市對於權益皆有顯著正向的影

響。在以「系統性風險」所代表之非會計資訊方面，對台灣股市之影響程度超過美國股市，其

中物價波動、匯率波動和實質面之經濟成長波動對台灣公司股價具有顯著的影響，而利率波動

在兩市場則呈現顯著相反的影響。 

關鍵詞：不確定性，Ohlson 股權評價模型，非會計資訊，系統性風險 

 

I. INTRODUCTION 
     Under the continuing growth of internationalization and 
the prospering development of derivative financial markets, 
both financial investment and physical investment encounter 
much higher uncertainty.  Therefore, when an investor intends 
to invest in equity, it is necessary for him to consider possible 
uncertainty or risk factors in his equity valuation model. 
     In general, the enterprise faces different kinds of risk, not 
only from the internal but also from the external environment.  
The systematic risk, drawn from hasty change of the external 
macro-economic environment, exerts a great influence on 
enterprise’s performance.  For instance, the volatilities of 
commodity prices, interest rates, money supply and exchange 
rates describing systematic risk all could play a role in affecting 
a firm’s performance.  However, these factors cannot be 
obviously noted from financial statements.  Therefore, it is 
important for the enterprise to explore the impact of uncertainty 
(represented by systematic risk) on a firm’s performance to 
evaluate firm value more exactly and further to engage in 
relative risk management.  
     The equity valuation model proposed by Ohlson (1995) 
has drawn considerable attention from researchers and received 
appealing results during recent years.  Ohlson exploited book 
value and abnormal earnings as accounting information and 
incorporated it with “other information” (or named 
non-accounting information) to evaluate equity value. 1  
However, without clear and definite specifications for the part 
of “other information” (or non-accounting information), there 
emerges many definitions and measurements.  For instance, 
Subramanyam and Wild (1996) have considered additional 
determinants of non-accounting information including firm 
size, leverage and firm losses to evidence a robust and 
significant correlation.  Frankel and Lee (1998) found the 
value-to-price ratio is a good prediction of cross-sectional stock 
returns.  Myers (1999) incorporated the variable of order 
backlog into the Ohlson valuation model to adjust linear 
information dynamics.  
     The Ohlson valuation model depends mainly on firm’s 
                                                 
1  Besides the accounting information, the Ohlson model admits the 

additional information by the idea that some value-relevant events may 
affect future expected earnings (Ohlson, 1995, p. 663). 

internal financial factors (for example, book value and 
abnormal earnings).  However, if the model can also consider 
the external uncontrollable risk factors (especially systematic 
risk), this revised valuation model will have the following 
advantages.  First, it can accurately depict an uncertain 
investment environment. Second, it also solves the drawback of 
undefined non-accounting information in the original Ohlson 
valuation model.  And it will be expected that this revised 
valuation model has better forecasting performance than the 
original Ohlson valuation model. 
     The capital asset pricing model (CAPM) posited by 
Sharpe (1964) and Lintner (1965) has laid the ground for much 
of the theoretical and empirical research in finance.  For 
CAPM, the relevant risk measure of a holding security is its 
“systematic risk” or “beta (β)”.  Some other literatures 
examined the specific determinants of systematic risk to a firm.  
For instance, Bildersee and Roberts (1981) showed a security’s 
systematic risk is sensitive to interest rate fluctuations.  Flood 
and Lessard (1986) found a change in the exchange rate will 
affect a firm’s operating cash flow and its value.  Abell and 
Krueger (1989) evidenced the interest rates, budget deficits and 
inflation were important macro-economic variables influencing 
the changes in systematic risk (β).  This paper takes the 
volatilities of price level, interest rate, exchange rate and the 
real economic growth rate as proxy variables of systematic risk 
and adds them to the original Ohlson valuation model to 
replace the “non-accounting information” term (hereafter, the 
revised Ohlson model) to evaluate firm’s equity.  
     Therefore, by combining firm’s internal financial 
variables and external systematic risk factors, this study intends 
to explore and highlight the impact of uncertainty on the firm’s 
value under the Ohlson valuation model. In the empirical 
research, we choose the samples of Dow-Jones Component 
Stocks (DJCS), comprised of 30 blue-chip companies in the 
U.S. stock market and Taiwan 50 Component Stocks 
(TW50CS) traded frequently in Taiwan’s stock market.  In the 
study, we try to compare the explanatory power of the revised 
Ohlson model with the original Ohlson model in both capital 
markets and understand the relationship between the firm’s 
value and accounting data or non-accounting data.  We also 
try to examine how the uncertainty factors representing 
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systematic risk affect the firm’s value and discover its distinct 
characteristics in two markets.  
     The empirical results are depicted as follows.  Both in 
the U.S. and Taiwan stock markets, the estimation results of the 
revised Ohlson model point out the explanatory power to some 
extent.  Consistent with general expectations, the U.S. stock 
market represented by the DJCS shows higher market 
efficiency than the Taiwan stock market represented by the 
TW50CS.  In addition, the model reveals converse results 
when considering the impact of systematic risk, which display 
much more influence over Taiwan’s stock market. 
     The rest of this paper is organized as follows.  Section 
II reviews the relevant literatures of the Ohlson model and 
systematic risk.  Section III and Section IV describe the 
empirical models (that is, the original Ohlson model and the 
revised Ohlson model) and data source.  Section V presents 
the empirical results and further discussion.  Section VI 
summarizes the conclusions.  
 

II. LITERATURE REVIEW 
     In the aspect of equity evaluation, the researchers employ 
the related valuation models to forecast the changes of stock 
market returns.  The Ohlson valuation model uses accounting 
information – book value and abnormal earnings and 
non-accounting information to evaluate and forecast the stock 
prices.  We revise the Ohlson valuation model by regarding 
the variables of systematic risk as the non-accounting 
information and evaluate the relationship between the stock 
market returns and financial or macro-economic factors.  In 
this section we will briefly review the relative literatures related 
to the Ohlson model and systematic risk.  

1. The Ohlson Model 
     Traditionally, there are at least three analytical methods 
to evaluate the value of a firm including the discounted 
dividend (DIV) model, discounted free cash flow (FCF) model 
and discounted abnormal earnings (AE) model.  Penman and 
Sougiannis (1998) compared these three models and concluded 
the discounted AE model performs significantly better than 
both the DIV model and FCF model.  Some researchers 
pointed out the Ohlson model can explain and predict stock 
prices better than the three traditional models (Bernard, 1995; 
Francis, Olsson, & Oswald, 1997).  Frankel and Lee (1998) 
also noted the Ohlson model provides a more complete equity 
approach to popular alternatives. 
     Ohlson (1995) applied the DIV model, the clean surplus 
relation (CSR) and the linear information dynamics of 
abnormal earnings as the analytical assumptions to formalize 
the equity valuation model and researched how market value 

relates to accounting data and other information.  Since the 
Ohlson model does not have a clear definition and specification 
for non-accounting information, a series of extended studies 
emerged to determine the important factors representing 
non-accounting information that influence the firm’s value.   
     Lo and Lys (2000) enthusiastically cited some reasons 
for researchers to adopt the Ohlson model.  First, there is 
consensus among accounting researchers that one of the 
important properties of the Ohlson model is its formal linkage 
between the market valuation and accounting data.  Second, 
researchers appreciate the versatility of the model, which is the 
model should be an integral part of a broader solution to the 
problem of accounting diversity.  Third, the traditional 
approaches used in accounting research find a weak linkage 
(low R2 ) between value changes and accounting information.  
In contrast, analyses relying on Ohlson model find that in most 
countries this residual income valuation model accounts for 
more than 70% of price variation.  Finally, very high 
explanatory power of the model leads researchers to conclude 
the Ohlson model can be used for policy recommendations.  

2. The Uncertainty Factor - Systematic Risk 
     For the issue of systematic risk, we can trace the capital 
asset pricing model (CAPM) of Sharpe (1964) and Lintner 
(1965).  CAPM is the main method and basis to evaluate the 
expected returns of the specific capital asset in the realm of 
finance.  In CAPM, when market portfolio is under the 
condition of mean-variance efficient, the systematic risk (or β) 
is the only variable to explain the expected returns of a security 
or a diversified portfolio.  
     Sharpe (1964) pointed out CAPM sheds much light on 
the relationship between the price of an asset and the various 
component of its overall risk.  Through diversification, some 
of the risk inherent in an asset can be avoided.  Thus, we can 
see there will be a consistent relationship between the expected 
returns and what might be called systematic risk.  Lintner 
(1965) set forth clear logic to determine the explicit equilibrium 
prices of risky assets traded in competitive markets and argued 
the total risk of a given security is the sum of the variance of its 
own dollar return over the holding period and the combined 
covariance of its return with that of all other securities.  
Therefore, the total risk of each security is “priced up” by 
multiplying by a “market price of dollar risk” which is common 
to all securities in the market. 
     In addition, systematic risk is mainly formalized from 
evolving the political, economic and social factors that could 
not easily be seen from the macro-economic environment.  
Some researchers through empirical work found evidence there 
is a significant positive relationship between the stock returns 
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and systematic risk (Black, Jensen, & Scholes, 1972; Fama & 
MacBeth, 1973).  Bildersee and Roberts (1981) applied a 
negative covariance relation and concluded fluctuating interest 
rates is the main factor contributing to systematic risk.  That 
is, beta (β) value, a function of duration, is sensitive to interest 
rate fluctuations.  In particular, a shift in interest rate levels 
induces a shift in β value of systematic risk.  Abell and 
Krueger (1989) also highlighted interest rates, budget deficits 
and inflation all play important roles in forming systematic 
risk. 
     With regard to how the factors representing systematic 
risk affect the firm’s performance, many literatures focused on 
the issue of fluctuations in exchange rates.  Some researchers 
proved the volatility of real exchange rates impacts the firm’s 
operation as well as the equity value.  Flood and Lessard 
(1986) noted the firm’s accounting statements are inadequate to 
assess the operating exposure of the firm to the extent the value 
of the firm changes with an adjustment in the exchange rate.  
Fatemi and Luft (2002) set up a framework to analyze 
corporate risk management decisions and concluded the 
strategies to be pursued should heighten shareholder’s value.  
Chen and So (2002) also examined the relation between 
exchange rate variability and the variability of the returns of 
U.S. multinationals.  The empirical evidence showed that 
around the 1997 Asian financial crisis increases in exchange 
rate variability were associated with statistically significant 
increases in stock return volatility for multinationals. 
     Nevertheless, many literatures proved that systematic 
risk impacts a company’s operating performance as well as its 
returns.  Few literatures considered the systematic risk as 
“non-accounting information” and added them into the Ohlson 
model to evaluate a firm’s value.  Based on this reason, we 
revised the original Ohlson model to contain systematic risk 
and explored the model’s fitness by using DJCS and TW50CS. 
 

III. THE THEORETICAL MODEL 
     The Ohlson model is derived from the DIV model which 
is interpreted through three analytical assumptions regarding 
book value, abnormal earnings and other information to express 
the value of a firm.  The three most important assumptions are 
described as follows.  

1. Three Analytical Assumptions 
ASSUMPTION 1 An enterprise’s market value is determined 

by the present value of expected dividends 
(PVED). 

     To keep matters simple, assume the investors are risk 
neutral and have homogeneous beliefs.  Then the firm’s 
market value is equal to the present value of future expected 

dividends.  Given the interest rates satisfy a non-stochastic 
and flat term structure, the first assumption reduces to 
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where Pt is the market value, or price, of the firm’s equity at 
date t.  dt is net dividends paid at date t.  Rf is the risk-free 
rate plus one.  Et [dt+τ] is the expected value operator 
conditioned on the date t information. 
ASSUMPTION 2 Accounting data and dividends satisfy the 

CSR, and dividends reduce book value 
without affecting current earnings. 

     The CSR formalizes a relation between book value, 
earnings and dividends.  We assume the clean surplus relation 
(CSR) applies: 
 

tttt dXBVBV −+= −1       (CSR) (2) 
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where Xt is earnings for the period that ends date t.  BVt means 
book value at date t.  Equation (2) can also be partially 
differenced to Equation (3).  That is, dividends can reduce the 
current book value but leave the current earnings unchanged.  
From Equation (2), the expected dividends in “PVED” can be 
expressed through book value and earnings. 
ASSUMPTION 3 A linear dynamic model frames the 

stochastic time-series behavior of 
abnormal earnings. 

     The linear model framing the stochastic time-series 
behavior of abnormal earnings is called linear information 
dynamics (LIM).  Two variables affect the specification for 
LIM: abnormal earnings, a

tX  and information other than 

abnormal earnings, vt.  The mathematical equation is 
expressed as follows. 
 

111 ++ ε++ω= tt
a
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a
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121 ++ ε+γ= ttt vv  (5) 

 
where a

tX  is the abnormal earnings at period t and derived 

from current earnings (Xt) deduct the normal returns of the 
initial capital investment (r⋅BVt-1) at period t2.  vt is other 
                                                 
2 In the Ohlson model, abnormal earnings (or residual income) as the 

accounting-based performance measure is defined by earnings minus a 
charge for the use of capital as measured by beginning-of-period book 
value multiplied by the cost of capital, see Ohlson (1995, p. 662). 
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information or non-accounting information at period t.  ϖ  

and γ are persistence parameters in the ) ,( t
a
t vX  process.  ε1t 

and ε2t are the disturbance terms, which are unpredictable and 
zero-mean.  If no restrictions are placed on the variances of 
the disturbance terms, the variances may be heteroscedastic.  

2. The Valuation Model 
     Based on the assumptions of PVED and CSR, the firm 
value can be transformed from the expected discounted 
dividend model to the discounted abnormal earnings model. 
We can show this as follows. (Ohlson, 1995, p.666-668.) 
 

∑
∞

=τ
τ+

τ− ⋅+=
1

)X(ERBVP a
ttftt  (6) 

 
     Equation (6) shows firm value is the sum of book value 
and future expected abnormal earnings.  Ohlson (1995) used 
linear information dynamics equations (4) and (5) to rewrite 
Eq. (6) as follows. (Ohlson, 1995, p.669-670 and his Appendix 
1) 
 

t
a
ttt vXBVP 21 α+α+=  (7) 

 
where )R)(R/(R,)R/( ffff γ−ω−=α≥ω−ω=α 21 0 >0 

     Equation (7) implies the market value is adjusted 
according to: (i) the current profitability measured by abnormal 
earnings ( a

tX ) and (ii) non-accounting information (vt) that 

modifies the prediction of future profitability. 
     A couple of observations about the valuation-coefficient, 
α1 and α2, help to understand the economic meanings of the 
model.  For ω > 0, these two coefficients are positive.  While 
ω＝0, it implies the future expected abnormal earnings are 

independent of current abnormal earnings ( a
tX ) and so is Pt.  

Further, the function α1(ω) and α2(ω, γ) are increasing in their 
augments.  This property reflects ω and γ act as persistence 
parameters in the ( a

tX , tv  ) process. Larger values of ω  

and γ  make tP  more sensitive to ) ,( t
a
t vX  realizations. 

     Myers (1999) suggests using a “constant term” to replace 
the “non-accounting information term”, and then Equation (7) 
can be expressed as Equation (8) (hereafter, the original Ohlson 
model). 
 

a
ttt XBVP 321 β+β+β=  (8) 

 
     As mentioned above, we assume the variables represent 
systematic risk as the non-accounting information.  These 
variables include the volatility of commodity prices, exchange 

rates, interest rates and real economic growth rates.  In other 
words, the regression of non-accounting information can be 
expressed as Equation (9). 
 

tttttt XXXXv ε+λ+λ+λ+λ= 44332211  (9) 

 
here vt is the non-accounting information, X1t is the volatility of 
commodity prices, X2t is the volatility of interest rates, X3t  is 
the volatility of exchange rates and X4t  is the volatility of 
economic growth rates.  εt is the disturbance term. 
     Combine Equation (7) and Equation (9) and the revised 
Ohlson valuation model can be expressed as follows. 
 

ttttt
a
ttt εXβXβXβXβXβBVββP +++++++= 47362514321  

 (10) 
 
     We will use Eq. (10) to evaluate the effects of systematic 
risk and financial indicators on a firm’s value. 

 
IV. DATA COLLECTION AND  

METHODOLOGY DESCRIPTION 
     In our empirical study, we chose sample firms from two 
stock markets, Dow-Jones Component Stocks comprised of 30 
blue-chip stocks in the U.S. capital market3 and Taiwan 50 
Component Stocks with highly public outstanding quantity in 
Taiwan’s capital market4.  After deleting the incomplete data, 
21 companies remained in Taiwan’s profile for estimation.  
The data sources of these selected firms are the COMPUSTAT 
database for the U.S. profile and the Taiwan Economic Journal 
(TEJ) database for Taiwan’s.  Sample period spanned from 
Q2 1996 to Q4 2006.  Table 1 and Table 2 show the variable 
measurement for two markets. 
     For the estimation method of panel data for these two 
profiles, we examine the empirical results of Fixed-Effects 
Model (FEM) and Random-Effects Model (REM).  The test 
results of FEM show higher adjusted R-squared implying 
higher explanatory power of independent variables than REM 
and meanwhile the sampled companies – DJCS and TW50CS 
are very specific.  In this paper we adopt and report the 
empirical results of Fixed Effects Model for two markets.  
There are 1,290 observations for the U.S. profile and 903 
observations for Taiwan’s. All series are transferred to 
quarterly data and processed in the standardized form. 
 
 
 
                                                 
3 Appendix 1 provides the list of Dow-Jones Component Stocks (DJCS). 
4 Appendix 2 provides the list of Taiwan 50 Component Stocks (TW50CS). 
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V. EMPIRICAL RESULTS 

1. The Original Ohlson Model 
     By using Eq. (8) and (10), we can evaluate a firm’s value 
in different stock markets.  The empirical results of U.S. 
Dow-Jones Component Stocks are shown in Table 3 and 4.  
The empirical results of Taiwan 50 Component stocks are 
shown in Table 5 and 6.  It is appealing that the explanatory 
power of the Ohlson model in two markets reaches about 60%.  
That is, the original Ohlson model for the U.S. and Taiwan 
stock markets displays a higher degree of market efficiency.5  

                                                 
5 Robin, A. J. (1993) used a market model to test market efficiency.  He 

found when the market model is used to describe the stock returns and 
individual stock return data are plagued by firm-specific events with noise, 
consequently, research finds low adjusted R-squared empirically.  From 
the literature, we find the correlations between market efficiency and 
adjusted R-squared.  

Meanwhile, book value and abnormal earnings both exert a 
significant positive influence on the equity value.  This 
supports the usefulness of the Ohlson model in both the U.S. 
and Taiwan stock markets.  
     From the results, we can conclude as noted in Lo and Lys 
(2000), the analyses relying on the Ohlson model finds a high 
explanatory power in most countries.  In this paper, we further 
support this conclusion for U.S. and Taiwan’s stock markets.  
In addition, as the appealing feature proposed by Ohlson model 
that the accounting data (that is, book value and abnormal 
earnings) provide the core of the valuation function.  From the 
results, we find the accounting information represented by book 
value and abnormal earnings all have a high explanatory power 
and positive influence on stock price.  This phenomenon 
implies the enterprise owning higher book value and abnormal 
earnings will come with increased equity value both for U.S. 
and Taiwan capital markets.   

Table 1. Data Source and Variable Measurement − U.S. Dow-Jones Component Stocks 

Notation Variable Measurements Data Source
Pt Stock Price Closing Stock Price-Quarterly Average Value COMPUSTAT

BVt Book Value Book Value Per Share - Quarterly Average COMPUSTAT
t
aX  Abnormal Earnings EPS from Operations DEDUCT (the Book Value in the 

Beginning) MULTIPLE (Treasury Bills Interest Rates - 
THREE MONTH) 

COMPUSTAT

X1t Volatility of the 
Consumer Price Index 

12 Months Moving Average Standard Deviations of CPI 
(2001=100), considering two years time lags. 

COMPUSTAT

X2t Volatility of the 
Interest Rate 

12 Months Moving Average Standard Deviations of Federal 
Reserve Rate - ONE MONTH 

COMPUSTAT

X3t Volatility of the 
Exchange Rate 

12 Months Moving Average Standard Deviations of EUR per 
USD Quarterly Average Value* 

COMPUSTAT

X4t Volatility of the Real 
Economic Growth Rate 

12 Months Moving Average Standard Deviations of the Real 
GDP Rate (2001=100) 

COMPUSTAT

Note: *Because the U.S. mainly exports to Europe, based upon the point of international hard currency, this paper 

chooses the exchange rate of EUR per USD to measure the volatility of exchange rate for DJCS. 
 

Table 2. Data Source and Variable Measurement − Taiwan 50 Component Stocks 

Notation Variable Measurements Data Source
Pt Stock Price Closing Stock Price-Quarterly Average Value TEJ 

BVt Book Value Book Value Per Share - Quarterly Average TEJ 
t
aX  Abnormal Earnings EPS from Operations DEDUCT (the Book Value in the 

Beginning) MULTIPLE (First Commercial Bank Time 
Deposit Interest Rates - THREE MONTH) 

TEJ 

X1t Volatility of the 
Consumer Price Index 

12 Months Moving Average Standard Deviations of CPI 
(2001=100), considering two years time lags. 

TEJ 

X2t Volatility of the 
Interest Rate 

12 Months Moving Average Standard Deviations of First 
Commercial Bank Time Deposit Interest Rate-ONE MONTH 

TEJ 

X3t Volatility of the 
Exchange Rate 

12 Months Moving Average Standard Deviations of NTD per 
USD Quarterly Average Closing Value 

TEJ 

X4t Volatility of the Real 
Economic Growth Rate 

12 Months Moving Average Standard Deviations of the Real 
GDP Rate (2001=100) 

TEJ 
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2. The Revised Ohlson Model  
     To further examine the effect of systematic risk on equity 
price, we add the variables representing systematic risk to the 
original Ohlson model.  For two capital markets, we consider 
four main factors that can measure systematic risk, including 
the volatility of commodity prices, exchange rates and interest 
rates in the financial aspect, as well as the volatility of 
economic growth rates in the real aspect.  After taking the 
systematic risk as “non-accounting information” in the original 
Ohlson model, the regression results show the adjusted 
R-squared both increased in U.S. and Taiwan stock markets.  
Meanwhile, among the four systematic risk variables, all (that 
is, the volatility of commodity prices, interest rates, exchange 
rates and real economic growth rates) display significant 
impacts on Taiwan firm’s stock returns.  However, only the 
volatility of interest rates shows significant impacts on U.S. 
firm’s stock returns.  From the empirical results of the revised 
Ohlson model, we can find out the factors describing 
systematic risk display much more of an impact on Taiwan’s 
enterprises, in comparison to those in the U.S.  Therefore, to 
estimate stock price and make investment decisions, investors 
must consider the factors of systematic risk to prepare for likely 
as well as unforeseen business disturbances. 

3. A Comparison of the Influences of Systematic Risk 
Factors between U.S. and Taiwan 

     Combine Table 4 and Table 6, to observe further the 
differences of estimation results, especially for the effect of 
systematic risk on stock price, in the U.S. and Taiwan stock 
markets. 
     First, book values and abnormal earnings display 
significant positive influences on the equity value both in the 
U.S. and Taiwan stock markets.  This implies higher book 
value and higher abnormal earnings induce a higher equity 
value of the company.  
     Second, the volatility of commodity prices in Taiwan 
market exerts a significant negative effect on stock prices.  
This indicates the more volatile a commodity price, the more 
stock price will decrease in Taiwan.  Because as the volatility 
of a commodity price increases, an economic agent’s 
consumption and investment decisions will slow, thereby 
negatively affecting a firm’s profit and stock price. 
     Third, for fluctuating interest rates, the coefficients show 
a significant but opposite direction in these two markets.  We 
can discover the stock prices of DJCS are negatively affected 
by the volatility of interest rates while the impact on TW50CS 
is somewhat different.  The likely reason is the U.S. stock 

Table 3. The Original Ohlson Valuation Model: Dow-Jones Component Stocks (DJCS) 

Variables  Coefficient    
BVt  0.050    

  (7.173)***    
t
aX   0.152    
  (13.459)***    

N  1,290    
Adjusted R2  0.576    
F-Statistic  54.666    
P-Value  0.000***    

Fixed Effects      
3M 0.913 G.E. -0.053 Merck 0.885 

Alcoa -0.660 G.M. -0.521 Microsoft -0.210 
Altria 0.047 Hewlett-Pack. -0.429 Procter & G. 0.394 
AT&T -0.259 Home Depot -0.025 United Tech -0.176 
Boeing 0.344 Honeywell -0.066 Wal-Mart 0.402 

Caterpillar -0.368 Intel -0.354 Disney -0.607 
Coca-Cola 0.977 IBM 1.859 A.E. 0.035 

DuPont 0.438 Intl Paper -0.522 Citigroup -0.449 
Eastman K. 0.380 Johnson & J. 0.601 J.P.Morgan -0.733 

Exxon -0.157 McDonald -0.420 Communication -1.348 
Note: The sample period spanned from Q2 1996 to Q4 2006.  The figures in parentheses are t-statistics. In the original 

Ohlson model, the residual tests show the null hypothesis of no serial correlation is rejected.  This result indicates the 
evidence of remaining serial correlation and probably some variables are omitted.  
* Statistically significant at 10 percent level.  ** Statistically significant at 5 percent level.  *** Statistically 

significant at 1 percent level. 
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market is more stable than Taiwan’s market and the quantities 
of transaction are greater.  As U.S. investors face higher 
interest rate fluctuations, they are inclined to take a 
wait-and-see attitude or invest the capital in foreign stock 
markets based on the theorem of international substitution 
effect.  Therefore, the stock prices will experience a downturn 
in the U.S market.  However in Taiwan, investors tend to be 
more speculative and may react to higher interest rate volatility 
by investing more into the domestic market to take advantage 
of opportunistic profits.  Another reason is probably the 
transaction quantities of Taiwan’s bond market have not been 
so large to economically scale or fully respond to the supply 
and demand situation.  These phenomena may cause Taiwan’s 
market to experience an upward trend. 
     Fourth, for DJCS fluctuating exchange rates do not 
display a statistically significant effect on stock prices.  The 
likely reason may be as the U.S. Dollar plays a dominant role 
in the world and most currencies are pegged to U.S. currency, 

the volatility of the exchange rate has not had a significant 
impact on the equity value, while the result is the opposite for 
TW50CS.  Fluctuating exchange rates exert a much more 
significant impact on Taiwan’s enterprises; it also shows a 
positive effect on stock price.  That is, when the volatility of 
the exchange rate increases, the stock prices of TW50CS will 
also increase.  Since the ratio of exports to sales is high in 
most of the TW50CS, the volatility of exchange rates has a 
prominent effect on a firm’s performance.  Therefore, the 
more volatile an exchange rate is, the more the fluctuation in 
foreign exchange.  This will raise a firm’s stock price through 
its advantageous operations.  
     Finally, in the real aspect, fluctuating economic growth 
rates display a more significant positive effect in Taiwan than 
in U.S.  The situation reveals the more volatile the economic 
growth rates, the more investors are inclined to invest capital 
into the stock market.  This phenomenon will increase stock 
prices. 

Table 4. The Revised Ohlson Valuation Model: Dow-Jones Component Stocks (DJCS) 

Variables  Coefficient    
BVt  0.061    

  (7.186)***    
t
aX   0.152    
  (13.892)***    

X1t  0.018    
  (0.313)    

X2t  -0.346    
  (-7.513)***    

X3t  3.378    
  (1.661)    

X4t  -0.045    
  (-1.083)    

N  1,290    

Adjusted R2  0.606    
F-Statistic  54.864    
P-Value  0.000***    

Fixed Effects      
3M 0.932 G.E. -0.006 Merck 0.920 

Alcoa -0.656 G.M. -0.748 Microsoft -0.141 
Altria 0.064 Hewlett-Pack. -0.416 Procter & G. 0.442 
AT&T -0.239 Home Depot 0.020 United Tech -0.148 
Boeing 0.315 Honeywell -0.061 Wal-Mart 0.442 

Caterpillar -0.336 Intel -0.298 Disney -0.605 
Coca-Cola 1.044 IBM 1.830 A.E. 0.038 

DuPont 0.423 Intl Paper -0.668 Citigroup -0.492 
Eastman K. 0.352 Johnson & J. 0.643 J.P.Morgan -0.860 

Exxon -0.165 McDonald -0.397 Communication -1.336 

Note: The sample period spanned from Q2 1996 to Q4 2006. The figures in parentheses are t-statistics. 
* Statistically significant at 10 percent level.  ** Statistically significant at 5 percent level. 
*** Statistically significant at 1 percent level. 
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VI. CONCLUSIONS 
     This paper attempts to carry out the theory of equity 
valuation model proposed by Ohlson (1995) to evaluate the 
relationship between a firm’s equity value and accounting 
information (for example, book value and abnormal earnings) 
or non-accounting information (for example, systematic risk 
representing uncertainty).  In our empirical study, we used the 
Fixed Effects Model to examine the effect of systematic risk on 
the equity value for both Dow-Jones Component Stocks 
(DJCS) and Taiwan 50 Component Stocks (TW50CS).  In 
addition, we explored the differences between the U.S. and 
Taiwan markets.  
     Several empirical results are derived.  First, as noted in 
Dechow, Hutton, and Sloan (1999), developing the Ohlson 
equity valuation model has important implications for empirical 
research.  As confirmed by our paper, we determined the 
Ohlson valuation model indeed displays a high degree of 
explanatory power for both the U.S. stock market and Taiwan 
stock market.  Second, both in the original and the revised 
Ohlson models, book value and abnormal earnings − the 
important accounting information − display significant positive 
effects on equity value in both markets.  This implies higher 
book value and abnormal earnings result in a higher equity 
value for the firm.  Third, non-accounting information, as 

expressed by systematic risk to show uncertainty, displays 
much more of an effect on the Taiwan stock market than on the 
U.S. market.  Further, some other interesting findings can be 
summarized as follows.  (i) The volatility of commodity price 
displays a significant negative effect on stock price only in 
Taiwan’s market.  (ii) The coefficients of fluctuating interest 
rates show significant but opposite directions in these two 
markets.  (iii) Fluctuating exchange rates exert a more 
significant impact on the stock price of TW50CS than of DJCS, 
which implies the fluctuation has a more obvious influence on 
Taiwan’s firms.  (iv) The volatility of real economic growth 
rates displays a significant positive effect on stock price in 
Taiwan’s market. 
     Based on the thesis proposed by Kothari, Shanken and 
Sloan (1995), Chan, Lee, and Yeh (2000) examined the 
relationship between systematic risk and stock return from 
1992 to 1999 and showed regardless of the length of holding 
return (shorter or longer), the effects of beta are significantly 
related to the asset returns for Taiwan listed companies.  This 
point is further confirmed by the results of our paper.  
However in the U.S. stock market, Roll and Ross (1994) 
employed a “cross-sectional empirical research” and found 
little relationship between sample returns and estimated betas.  
The conclusion is also close to our “pooled time series and 

Table 5. The Original Ohlson Valuation Model: Taiwan 50 Component Stocks (TW50CS) 

Variables  Coefficient    

BVt  2.138    
  (16.229)***    
t
aX   5.632    
  (6.225)***    

N  903    

Adjusted R2 
 0.561    

F-Statistic  53.600    
P-Value  0.000***    

Fixed Effects      

Advan. Semi. 8.181 Far Eastern -5.298 Uni-President 3.300 
Cheng Shin 2.405 Formosa Chem. -9.538 Siliconware 3.127 

China Motor -9.202 Formosa Plastic -0.357 Taiwan Semi 14.354 
China Steel -2.310 Hon Hai 8.562 United Micro 3.700 

CMC -6.951 LITE-ON -4.291 YULON -13.294 
Compal -7.290 Nan-Ya plastics -5.015 Macronix 18.371 
DELTA 6.677 Pou Chen -7.547 WINBOND 2.416 

Note: The sample period spanned from Q2 1996 to Q4 2006.  The figures in parentheses are t-statistics.  In the original 
Ohlson model, the residual tests show the null hypothesis of no serial correlation is rejected.  This result indicates 
the evidence of remaining serial correlation and probably some variables are omitted.  
* Statistically significant at 10 percent level.  ** Statistically significant at 5 percent level.  
*** Statistically significant at 1 percent level. 
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cross-sectional empirical result” that systematic risk has less 
impact on equity value in the U.S. than in Taiwan.  
     The openness and globalization of an economy will 
further stimulate the impact of uncertainty on financial 
investment.  The purpose of this research is to focus on 
re-evaluating the effect of uncertainty on investment by 
extending the Ohlson equity valuation model.  From the 
results, we know when applying the Ohlson equity valuation 
model to evaluate stock prices, investors cannot ignore the 
importance of systematic risk, especially in the Taiwan stock 
market.  Meanwhile, for the proxy variables of systematic 
risk, the volatilities of the exchange rate, interest rate, 
commodity price and real economic growth rate are more 
important and have diverse implications for the U.S. and 
Taiwan stock markets.  That is, once a country’s Monetary 
Authority disturbs the stock market, returns will be affected.  
More importantly, each volatility exerts a unique influence, 
including scale, direction and policy implications.  All 
investors and decision-makers cannot neglect the volatility 
stemming from financial markets. 
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APPENDIX 
APPENDIX 1. Dow-Jones Component Stocks (Dow-Jones Stock Index) 

No. Company Name Main Product 

1 Altria Group Food, beverages & cigarettes 

2 Alcoa Inc. Aluminum 

3 American Express Co. Financial services & banking 

4 AT & T Corp. Communication, telephone 

5 Boeing Co. Aircraft 

6 Caterpillar Inc. Mining equipment, construction 

7 Citigroup Financial services & banking 

8 Coca-Cola Co. Beverages 

9 Du Pont Co. Chemicals, fiber 

10 Eastman Kodak Co. Digital imaging products 

11 IBM Software, finance 

12 International Paper Co. Paper 

13 Intel Semiconductor 

14 Johnson & Johnson Health care 

15 McDonald’s Corp. Restaurant 

16 Exxon Corp. Crude oil 

17 General Electric Co. Electricity 

18 General Motors Corp. Automobile  

19 Hewlett-Packard Co. Electronics 

20 Home Depot Home improvement products 

21 Merck & Co. Pharmacy company 

22 3M Health care & electronics 

23 Microsoft Corp. Software 

24 J.P. Morgan Banking 

25 Honeywell Int'l Inc. Aerospace products & fibers 

26 Procter & Gamble Co. Home care, baby & family care 

27 SBC Communications Wireless communications 

28 United Tech Corp. Elevators & fire detection system 

29 Wal-Mart Stores Inc. Discount stores & supercenters 

30 Walt Disney Co. TV, radio broadcasting & books  

Note. 1. Dow-Jones Stock Index is comprised of the 30 blue-chip stocks listed on the NYSE. These companies claim 20% of the 
aggregate value of the U.S. stock market. Each company and its main products are listed above.  

2. Data Source: Author’s Study. 
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APPENDIX 2. Taiwan 50 Component Stocks 

No. Company Name Main Product Investibility Weighting Factor Weight in Taiwan 50 Index

1 Advanced Semiconductor Engineering, Inc. Electronics  75%  1.14% 

2 Cheng Shin Rubber Ind. Co., Ltd. Rubber  50%  0.43% 

3 China Motor Corporation Automobiles  40%  0.59% 

4 China Steel Corporation Steel  50%  2.48% 

5 CMC Magnetics Corporation Electronics 100%  1.36% 

6 Compal Electronics, Inc. Electronics 100%  2.54% 

7 DELTA Electronics, Inc.  Electronics  75%  1.06% 

8 Far Eastern Textile, LTD. Textile  75%  0.79% 

9 Formosa Chemicals & Fibre Corporation Chemicals  75%  2.74% 

10 Formosa Plastics Corporation Plastics 100%  4.71% 

11 HON HAI PRECISION Ind. Co.,  Ltd.  Electronics  75%  4.31% 

12 LITE-ON Technology Corp. Electronics 100%  1.63% 

13 NAN-YA PLASTICS Corporation Plastics  75%  3.92% 

14 POU CHEN Corporation Sports Shoes 100%  1.30% 

15 Uni-President Enterprises Corp. Foods 100%  0.83% 

16 SILICONWARE PRECISION Ind. Co., Ltd. Electronics  75%  0.65% 

17 Taiwan Semiconductor Manufacturing Co. Ltd. Electronics  75% 17.29% 

18 United Microelectronics Corp. Electronics  75%  5.90% 

19 YULON MOTOR Co., Ltd. Automobiles  50%  0.85% 

20 Macronix International Co., Ltd. Electronics 100%  0.67% 

21 WINBOND Electronics Corporation Electronics  75%  5.90% 

Note: Data Source: Taiwan Stock Exchange Corporation. 
 

 


