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ABSTRACT
Roos et al. (1998) maintain that firm value is composed of financial capital and intellectual capital.  According to current GAAP, however, many intellectual capital or intangible assets (such as R&D, brand, royalty, human resources, and marketing channels, etc.) are not capitalized in financial reports, and the cost of equity capital has also been neglected in deriving accounting earnings.

Ohlson (1995) demonstrates that firm value is determined by book value, residual income and related information.  On the other hand, Stern Stewart Co. (1997) proposes the concept of “Economic Value Added, EVA®,” which is a financial performance measure derived by adjusting certain accounting items in measuring residual income.  The EVA® is proposed to be used for the direct evaluation of stock value.  However, Bontis et al. (1999) indicates that EVA® is not a complete measurement of firm value as it does not explicitly accommodate the contribution of intangible assets on firm values.

This study extends Ohlson’s model by adopting EVA® in place of residual income to proxy for excess earning abilities and adding intellectual capital to book value. Specifically we compare the value relevance of residual income, based on either GAAP or EVA®, and examine whether the intellectual capital will provide value relevant information on firms listed on Taiwan Stock Exchange. Our research findings show that excess earnings based on EVA® is value relevant, but its value relevance is not greater than residual income measured under current GAAP.  Moreover, we also find that, in addition to the book value, intellectual capital does provide incremental information for the evaluation of stocks.
INTRODUCTION

The participants in capital markets are much concerned with the performance and valuation of firm. The development of knowledge economy coupled with rising globalization, market liberalization and drastic competition, firms often need to invest in the innovation and value creation activities, such as research and development, manpower training, new technology acquisition or advertisement, etc., in order to sustain their leadership in the market. However, a lot of intangible assets resulted from these value-added investments, such as brand loyalty, human resources, sales channels, etc., are not recognized on balance sheet. Under current GAAP much of those expenditures are immediately expensed as their economic benefits are highly uncertain and are difficult to measure. Such accounting procedures will lead the traditional accounting measurement deviate from the economic essence and consequently reduce the usefulness of information provided by financial statements. (Lev and Zarowin, 1999). Bradley (1997) points out that a lot of firms engaging heavily in knowledge-based and innovation activities tend to have obvious gap between their book value and market value. According to Morgan Stanley, etc., the stock price is twice of the book value on average for the stock markets of the world, and it is much higher for the American markets(Edvinsson and Malone, 1997), this disparity again implies that some important values of the firms are not reflected on the financial statements.

Ohlson (1995) proposes the residual income valuation model (RIV), in which the market value of firm can be determined by book value, discounted value of expected future abnormal earnings and other information. Stern Stewart Company maintains that the Economic Value Added (EVA®) is to evaluate the firm’s market value directly in a way similar to residual income, which is a financial performance measure integrating accounting and economic concepts. Some accounting items in the financial statements are adjusted to present the firm’s whole economic value, and shareholder's value is increased only after its earnings exceed its cost of capital. 
Roos, Edvinsson, and Dragonetti (1998) argue that firm’s value is determined by traditional physical, financial capital and intangible intellectual capital. Lev (2001) suggests that the physical and financial assets of firm can only generate normal earnings; abnormal earnings are created through the development of intangible assets. Lev states that if the intellectual capital of knowledge-intensive firms is not properly accounted for in the financial statements, their cost of capital will be over charged, their value will be systematically undervalued, which will hinder the investment and growth of those firms. In this study, our valuation model will adjust accounting earnings for equivalent equity reserves and cost of equity capital; in other words, we will use EVA® to reflect the economic value of the firm.
The major contribution of our study is that in our valuation model, firm value is mainly determined by book value, EVA®, and intellectual capital. In other words, we believe that to value firm more completely, it is necessary to adjust both accounting earnings and book values under current GAAP.  Specifically, we compare the value relevance of residual income, based on either GAAP or EVA®, and examine whether the intellectual capital will provide value relevant information on firms listed on Taiwan Stock Exchange. This study is the first to include EVA® as well as intellectual capita in a valuation model. The results of this study will supplement the extant literature on firm valuation and will be useful for valuing knowledge-intensive, high-tech firms.
Our research results show that the EVA® is value relevant, but its value relevance is not greater than residual income measured under current GAAP. Moreover, we also find that, besides the book value, intellectual capital does provide incremental information to the firms’ value. These results imply that both intellectual capital as well as financial capital should be considered for proper valuation.
The rest of this paper proceeds as follows. Section 2 discusses prior research and develops our hypotheses. Section 3 describes the research method, the valuation model, variable measurements, and sample selection. Section 4 analyzes research results, and Section 5 provides a brief summary and discussion of its implications.
                  HYPOTHESES DEVELOPMENT

Since Ball and Brown (1968 ) and Beaver (1968 ) examine the association between earnings announcements and stock prices, accounting information are shown to have information content and are useful to investors in the capital market. Prior research results generally find accounting earnings are positively related to stock returns. Later on studies also affirm the relevance of other information contained in financial reports. Since the valuation model based on accounting data developed by Ohlson(1995), the trend of empirical research has been transferred from the information to measurement perspective.
Financial reports have been providing important information to determine firm's value in the stock market. However, after the knowledge economy comes, the fact that the ratio of market price to book value is fairly high and difficult to explain, some believe that it is due to the deficiencies that financial statements fail to present the relevant information of intellectual capital. Lev and Zarowin (1999 ) find that the usefulness of financial information has been decreasing in the past twenty years, its main reason lies in that financial information cannot fully reflect the recent changes of firm's operating activities, for example, the ever increasing expenditures of research and development are recognized as expenses, consequently the expenditures that have future economic benefits are not recognized as assets, which may distort the matching of revenue and expenses and will understate current earnings. Trueman, Franco and Xiao-Jun. Z. (2000) examine the association between market prices and book value for network companies. The results show that the relevance test statistics are not significant when firm’s value is regressing on net operating profit, but when earnings are decomposed into operating profit, marketing expenses, R&D expenses and other expenses, the results are positively significant. Likewise our study will include proxy variables for intellectual capital in firm valuation. 
Stern Stewart Company (N.Y.) define EVA® as a performance evaluation measure which is defined as “the net operating profit after taxes (NOPAT) less the cost of the capital of both equity and debt employed to produce those profits”. Specifically EVA® adds back equivalent equity reserves into invested capital, and it adds back the periodic changes of the equivalent equity reserves into net operating profit after tax. The equivalent equity reserves come from LIFO reserve of inventory, adjustments to capture the capitalization and subsequent amortization of R&D, advertising and operating leases…etc., to avoid the potential misrepresentation from current GAAP. O'Byrne (1996)maintains that the market price of firm is the discounted value of future EVA®, and the results show that the sign of EVA® and company size are significant in explaining firm's value. Milunovich and Tsuei (1996) examines the relation between EVA® and Market Value Added for server companies in the information industry from 1990 to 1995. Their results show that EVA® offers more value relevant information than the traditional accounting indicator (for example: earnings per share, free cash flow, return on stockholder's equity…etc). Lehn and Makhija (1996 ) state EVA® consider the necessary cost of capital that measured closely real cash flow, therefore EVA®  can better reflect firm's risk, and is more representative of the value creating ability the firm's than the accounting earnings. Chen and Dodd(1997) states that EVA® don’t have the more incremental information content than operating incomes, so the accounting measurable criterion stills have value of existence. However, evidence obtained from Taiwan’s data is not conclusive. Chen(1998) examines the relation between EVA® and the stock return from 1987 to 1996, and the research results find that the information content of EVA® are not greater than traditional profit ability measured. Chang and Chiu (2001 ) investigate the relation among EVA®, the Economic Book Value and stock prices from 1997 to 1999, and the research results show that the concept of EVA® is useful to investor, but its relevance has not been higher than GAAP on research evidence.

As mentioned about the concept of EVA® above, net operating profit of after tax is adjusted by equivalent equity reserves , such as LIFO reserve of inventory and the capitalization and subsequent amortization of R&D…etc, it will assist to the measurement of firm's earning best; However, it is subjectively for adjusting equivalent equity reserves while calculating the EVA®, the relevance is greater but the reliability is lower probably. Accounting earnings based on GAAP is less relevance for conservative, and more reliability than EVA® probably. Which concept of residual income is more relevant to firm's value for EVA® or GAAP? This is the interesting topic for academic study. 
It don’t have unique research conclusion if the accounting information based on EVA® is more relevant than GAAP in related foreign study, and the academic and practice concern with the concept of EVA® has been growing at Taiwan in recent years. So this study expects that there are not different in the value relevance of two different definition of accounting information. Therefore, we build the first research hypothesis as follows:
Hypothesis 1：There are not different about the residual income calculated by Economic Value Added(EVA®) or generally accepted accounting principle(GAAP) for the explanation ability of firm's value. 
In the appraisal model of Ohlson (1995 ), he develops and analyzes a model of a firm’s market value as it relates to contemporaneous and future earnings, book values, and dividends. But a lot of intangible assets related to the firm’s value (such as research development, brand loyalty, human resources, on sale channels ,etc.)  have great uncertainty about the economic benefits in the future, and the current generally accepted accounting principle (GAAP ) consider the factors about the difficulty of measurement and the conservatism principle, so it charge to expenses immediately and can't present formally at the financial report. This accounting principle will lead the measurement of the traditional accountant deviating from the economic essence, and it will underestimate the firm’s value that accordance with current GAAP seriously. Bradley(1997) finds a lot of firms engage the direction of knowledge and innovation, these firms have obvious gap among their net value of book and market value.
Chauvin and Hirschey(1993) examines the relation of advertisement, R & D expenditure and firm’s market value, and it show that the firms that occur the expenditure of advertisement and R & D have the positive valuation in security market. Bontis (1998) adopts the research method of the questionnaire and carry on the exploration study of the intellectual capital and firm's performance, and he find that the human capital has apparent influence on structure capital and relation capital, structure capital and relation capital have apparent influence on firm's performance. O' Donnell, Regan, Coates, Kennedy, Keary and Berkery (2003 ) adopts the case study, and measures the firm’s value of intellectual capital, he show that the firm’s chief executive officer or chief financial officer believe the 60% of firm’s value is constituted by intellectual capital, and is up to 50% is the human capital, and external structure capital and inside structure capital are 30% and 20% respectively. 
Tsai and Hua(2004) investigate the relevance of intellectual capital and stock price for the high-tech and electronic firms listed on Taiwan Stock Exchange from 1999 to 2003, and the research results show that the explanatory ability of stock price by the firm’s book value and intellectual capital is more than the firm’s book value and accounting earning. Li (2001) examines the relevance among intellectual capital and valuable driving and firm’s value for the information and electronic industry listed on Taiwan Stock Exchange from 1997 to 1999, the research results show the firm’s value is positive correlation with R & D expenses, administrative expenses, administrative expenses per staff and the quantity of new patent right. Chen (2004) show firm's stock price is positive correlation with advertising expense per share (about customer capital), R & D expenditure proportion and the quantity of patent right(about innovation capital), administration expense per staff(about procedure capital), but negative correlation with staff’s age(human capital).
As the mentioned above, we want extend the Ohlson(1995) appraisal model. Our research model will be included not only the accounting earnings and book value with GAAP, but also the intellectual capital. Therefore, we build the second research hypothesis as follows: 
Hypothesis 2：  The residual income calculated by generally accepted accounting principle(GAAP) joins the proxy variables of intellectual capital, it will increase the explanatory ability of firm's value.
Mouritsen (1998 ) finds the EVA® is a financial management system based on radical delegation and empowerment and be attention to the results created by manager directly. EVA® is a performance measurement that attempts to calculate the cost of capital properly. Intellectual capital focus on the non-financial measurement of endogenous growth. According to theories of organizational knowledge and competence development, it emphasis to enhance the staff’s productivity and creativity based on some form of evolutionary economics or resource-based theory. When EVA® looks to managers as the movers of change, Intellectual seems more systematically to promote the creativity possessed by employees. Moreover, Bontis et al. (1999) shows that EVA® does not explicitly accommodate the contribution of intangible assets on firm’s values.
As mentioned above, this paper is different to prior research. When we want to appraise the firm’s value completely, we want to extend Ohlson’s model by comparing the value relevance of residual income, based on either GAAP or EVA®, and to examine whether the intellectual capital will provide value relevant information to firms’ valuation. Therefore, we build the third research hypothesis as follows:

Hypothesis 3：The residual income calculated by EVA® joins the proxy variables of intellectual capital, it will increase the explanatory ability of firm's value. 
RESEARCH APPROACH 
This section divides three small paragraph to describe the research approach. The first paragraph states the measurement of main research variables about EVA® and intellectual capital of this study. The second paragraph states the rule of choosing sample and the research period. The third paragraph defines the variables and the model of empirical research.

Economic Value Added and Intellectual Capital

Economic Value Added
The Economic Value Added(EVA®) is presented by an economist, and it is the practice of the concept of residual income. it is the residual value after the firms’ stockholders and all other providers of capital have been compensated. The residual income is different from net operating profit on firm's financial statement, the residual income needs to consider the opportunity cost of all fund, but the net operating profit don’t consider it, so this is the greatest difference. (Stern , Donald , Stewart and Chew, 1995). The calculation of EVA® is similar to residual income, and it is the financial performances of a comprehensive accounting concept and economic base, and this tool think that some accounting items in the financial statement must be adjusted for presentation of the economic value of enterprises completely , and emphasize that firms should earn the reward which exceed the fund cost to create shareholder's value

Stern Stewart Company (N.Y.) define EVA® as a performance evaluation measure which is defined as “the net operating profit after taxes (NOPAT) less the cost of the capital of both equity and debt employed to produce those profits”. The formula is as follows: 

EVA = (Return on Invested Capital－Cost of Capital) × Invested Capital 

= (Return on Invested Capital－Cost of Capital) ×(stockholder's equity ＋interest-bearing debt ＋ equivalent equity reserve )

Return on Invested Capital is the net operating profit after tax divided by invested capital; Cost of Capital is weighted averages of the cost of interest-bearing debt and the stockholder's equity. Specifically EVA® adds back equivalent equity reserves into invested capital, and it adds back the periodic changes of the equivalent equity reserves into net operating profit after tax. The equivalent equity reserves come from LIFO reserve of inventory, adjustments to capture the capitalization and subsequent amortization of R&D, advertising and operating leases…etc., to avoid the potential misrepresentation from current GAAP.

On the practice , the calculation of EVA® should determine which projects need to adjust under GAAP at first. According to the view of Young and Stephen (2001 ) and Stern et al.(1996, 1995), when we calculate the EVA®, there are some accounting figures must be adjusted in equivalent equity reserves and let net operating profit after tax and invested capital to close the economic essence in Table 1 mentioned. Generally speaking, because the importance of adjustment for each accounts is different from various industries, the quantity of adjustment items are not more than fifteen items for most firms, or even less.
 Insert Table 1 
The methods of calculation as the follow (Young and Stephen, 2001; Stern et al., 1996,1995; Al Ehrbar, 1998): 

a. Net operating profit after tax (NOPAT ) with invest capital (IC ) are adjusted by equivalent equity reserves from table 1 mentioned.
b. Calculate the return of invest capital (ROIC ): 

return of invest capital = net operating profit after tax / invest capital

c. Calculate the weighted-average cost rate of capital: 

weighted-average cost rate of capital = cost rate of capital in debts * (1－ tax rate ) *  debts to invested capital ratio + cost rate of capital in equity * equity to invested capital ratio 

Cost rate of capital in equity: can adopt the capital assets pricing model (CAPM ) (Shieh, 2006 ) to estimate : 

risk-free interest rate + the value of β*( Returns of market investment combination－risk-free interest rate) 

d. Calculation of the EVA® : 

EVA® = ( return of the invested capital－the weighted-average cost rate of capital)  

*Invested Capital 
Intellectual Capital

Intellectual Capital is proposed early by Galbraith (1969 ), he states that the intellectual capital indicate not only the knowledge and intelligence but also the use of mental behavior. The intellectual capital can be used to explain the difference between firms’ market value and book value. Stewart (1997 ) states that the intellectual capital is the summary of knowledge and ability that everybody can bring the competition advantage to firms. The materials, such as knowledge, information, technology, intelligence property, experience, organizational learning ability , group communicate mechanism, customer relation and brand status…etc, consist of the intellectual capital and can used for creating the wealth for firms separately, so they are essentially different from tangible assets that are known by firms , such as land , factory , equipment and cash…etc. Edvinsson (1997 ) proposes three basic essence of the intellectual capital: (1)Intellectual capital is the supplement of financial report, not the affix; (2)The intellectual capital is the non- financial capital, represent hidden gap between market value and book value; (3)Intellectual capital is similar to stockholder's equity and lend from shareholder , customer , staff and other relation people. Petrash and Bukowitz (1997 ) defines the intellectual capital as being valuable but the assets without entity, or derive from procedure , system, and organization culture , such as  brand , personal knowledge , intelligence property and organization knowledge that can impel enterprises to create value. 

Edvinsson and Malone (1997 ) divides firm's value into financial capital and intellectual capital, and the intellectual capital is divided into human capital and structure capital and acts as the cause- effect relation and complementary between the two capitals. Then academia and practice divide structure capital into customer capital (or relation capital)and organizational capital (or structure capital ) (Bontis et al., 2000). The development of the knowledge economy has been brought to public attention, in order to emphasize the importance of innovation, the organizational capital is divided into innovative capital and procedure capital (Bukh et al., 2001, Wu Sze-Hua, 2001). The composition structure of firm’s value is presented as Figure 1.

Stewart (1997 ) states that the intellectual capital is the summary of knowledge and ability that everybody can bring the competition advantage to enterprises, and divide the intellectual capital into human capital, structure capital and customer capital. The human capital includes all staff's knowledge , technology , ability , experience in firm and interacts with firm's main body, and it is the source of firm’s innovation. Secondly, the structure capital is similar to the organization capital of Edvinsson and Malone (1997 ), it is the inside capital of firms, although the structure capital is different from human capital, it will create the value of firm’s capital, such as production procedure and internal data of firms… etc. The structure capital comes from two directions, which is the file proportion about firms’ internal knowledge and the storage value of firms’ special knowledge separately. The storage value of knowledge is the market value, such as skill (exclusive plaster ), marketing tool (copyright, brand, license, advertisement, package design, registered trademark), technological knowledge (database , manual , the standard of product quality, information system ) ,etc.. It can share knowledge , convey knowledge , and give play to the effect of the leverage . Finally, relation capital means the relation degree among the firm and customer , supplier and other outside organization or individual to concern the capital.

Insert Figure 1

As mentioned about the dimensions of intellectual capital above, this study will state  the choice about proxy variable on the empirical models further in the paragraph: the measurement of variables.

The rule of choosing samples and the research period

The research period is from 2001 to 2003 and the research scope focus on the firms consist of TSEC Taiwan 50 index1 , because the financial industry’s nature is special and the financial structure is different from general firms, so we exclude these firm in our study. The research sample involve 14 firms in traditional industry( 42 observations ) and 23 firms in electronic industry ( 67 observations ) and the total is 37 firm ( 109 observations ). The source of study data, except the materials of EVA® and shareholder’s essential rate of returns are refer from the article of Wu and Firms’ Value Appraisal Group(2005 ), other materials are obtained from the databases of Taiwan Economic Journal (TEJ ).

Defining the variables and the model of empirical research

Definition of the research variables
In order to build the firm’s value appraisal model in this study, each research parameters except considering the prior research in Taiwan , such as Chen(2004 ), Lin(2003 ) and Li(2001 ) …etc., we focus on the information of all proxy variables that can be measured for each dimensions of intellectual capital, which can be obtained from firm’s financial report at current year, and we consider the completeness of relevant expenditure about the firm’s activity of marketing and R & D. Definition of the variables and the relevance of expectation with firm’s value are mentioned in table 2.

In the independent variables, book value per share, accounting residual earning per share, economic value added per share, operating revenue per staff, marketing expenses per share, growth of operating revenue, research and develop expenditure ratio, administrative expenses per staff and stable degree of organization, according to Edvinsson and Malone (1997 ) and the scholar’ studies in the past, and it is expected that independent variables have positive correlation with the market value of the equity per share separately. 

Insert Table 2
There are some difference from prior relevant scholar’s studies about the proxy variables of each dimensions of intellectual capital in this study. Stating as follows:

a. We focus on the information of all proxy variables that can be measured each dimensions of intellectual capital, which can be obtained from firm’s financial report at current year. It is different from prior studies such as Chen(2004 ) with the staff’s average age and quantity of patent right to carry on the study, but these proxy variables can’t be obtain from the financial report at current year.4
b. While measuring the dimension of customer capital, because we consider mainly when the firms create and maintain customer capital, the firms need not only the advertising expenditure but also others and relevant expenditure of marketing activity, so we adopt the marketing expenses in this study, this is different from prior studies only adopting the advertising expenses.5
c. While measuring the dimension of innovation capital, because we consider mainly when the firm create and maintain innovation capital, the firm must consider the completeness of relevant expenditure about the R & D activity, so we adopt the research and development expenditure of the operating expense and manufacturing expense totals divided by net operating revenue in this study, this is different from prior studies only adopting the research and develop expenses divided by operation expense.

Empirical Model

The firm value appraisal model of this study refer to Ohlson value appraisal model. Ohlson value appraisal model is divided into two parts: residual income appraisal model and linear information model; the model depends on three basic assumption to construct the appraisal model based on accounting figure. These three assumptions as follows: ( Ohlson, 1995；Lin and Wang, 2004；Chen, 2004)
1. The market value of the firm equals the present value of future expected dividends.
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where 
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= the market value, or price of the firm’s equity at date t.
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= net dividends paid at date t. 
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= the risk-free rate 
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E

= the expected value operator conditioned on the date t information.

2.The accounting information and dividend must accord with the clean surplus relation, the change in book value between two dates equals earnings minus dividends (net of capital contributions). In other words, the clean surplus relation requires the profit and losses that influence book value should all include in current earnings . Meanwhile, using this relation, we can let the bottom-line of balance sheet and income statement into the appraisal model.
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3.Linking the relation between firm's value and accounting figure in the dynamics linear information model and linear information model. 

(1) The dynamics linear information model, the residual income is satisfied following self- regression procedure
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The parameters of process, 
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, are fixed and known as the fixed persistence parameters. We restrict these parameters to be non-negative and less than one, so can confirm the limitation of the parameters can be converge. 
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 is the other information.
(2) Linear information model combines the residual income appraisal model(equation 3) and dynamic linear information model(equation 4a and 4b), so we can derive an appraisal model that combine accounting figures and equity’s value at current term. 


[image: image19.wmf]t

a

t

t

t

X

b

p

n

b

a

1

1

+

+

=

                                           (5)
In empirical study, the researcher often use equation 4a and equation 4b to perform the study, so this study want use this concept and define the 
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 as the research variable for intellectual capital, and analyze the value relevance of intellectual capital.
Linear information model of Ohlson (1995 ) is based on the assumption of perfect market and all unbiased information, namely, firm’s equity book value is near the market price, but on the practice, most accounting information are partially biased (or the conservative accounting ) with GAAP, so, the linear information model of Ohlson (1995 ) establishes the book value of the net assets as the intercept item in regression model, it is seems not to correspond to economic essence (Chen, 2004).  So our firm’s value appraisal model moves the book value of the equity to the independent variable in this study, and we put into the intercept item in order to catch other information in statistical analysis.

Model 1：
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P

：Market value of the equity per share
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：Book value per share
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or Economic Value Added per share
Model 2：consider the measurement variable of each dimensions of intellectual capital in Model 1
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            where，
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RPE

：operating revenue per staff.
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SP

： marketing expenses per share.
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RG

：growth of operating revenue.
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RDP

：research and develop expenditure ratio.
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：administrative expenses per staff.
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：stable degree of organization.
DESCRIBE AND ANALYZE RESEARCH RESULT

This section is divided four small paragraph to describe the empirical result. The first paragraph states the descriptive statistics for the variables. The second paragraph states the analysis of the correlation for research variables. The third paragraph discuss the whole result of regression analysis. We estimate the Variance Inflator Factor(VIF) for each independent variables in each research model, and analysis the residual income that base on either accounting residual earning per share or Economic Value Added per share in model 1 and model 2 by whole sample, traditional industry sample and electronic industry separately, so we will summary and compare the empirical results. Finally, The fourth paragraph carries on the sensitive analysis to enhance the robustness of the research conclusion in this study.

The Descriptive Statistics for the Variables

The descriptive statistics for the variables are reported in table 3. The average accounting residual earning per share and Economic Value Added per share are 0.69 and 0.85 separately. It show the average level of profit-making is higher than implies fund cost in research period from 2001 to 2003, but the maximum of accounting residual earning per share and Economic Value Added per share are 21.66 and 106.92 separately, and the minimum of them are –7.44 and –172.38 separately, so we can find the variability of sample. Shareholder's necessary average rate of returns of sample companies is 10.47%. The maximum and minimum of operating revenue per staff(RPE) are 159,228,000 and 2,501,000 separately, the minimum of marketing expenses per share (SP ) and research and develop expenditure ratio(RDP ) are 0, and the maximum and minimum of administrative expenses per staff (ME) are 7,100,271 and 59,115 separately, since the difference of operating types and business of sample companies lead to the various core business activities and degree level of labor intensive, so the operating revenue per staff, marketing expenses per share, research and develop expenditure ratio, and administrative expenses per staff of sample companies reflect this various situation. The maximum and minimum of growth of operating revenue are increasing 2929% and decreasing 50.26% separately, it show the growth and decline situation of operating revenue competing with products or services , finally , about the stable degree of organization, the youngest and oldest company are excessive half-century and 4 years separately, and the mean is 26 years.

Insert Table 3
The Analysis of Correlation for research variables 

Table 4 provides details on Pearson correlation coefficient matrix among the variables used in the study, we can find each variables is dependence of the others, and we can find briefly the relation between each independent variables and the firm’s stock price (P ). The stock price has positive correlation with the book value per share, accounting residual earning per share, operating revenue per staff, but the stable degree of organization is negative correlation with stock price, which is different to expectation.  There are positive relation (0.047) between accounting residual earning per share and Economic Value Added per share, but which don’t has significant level of statistic. The accounting residual earning per share relevance to others research variables is higher than Economic Value Added per share. In the next paragraph, we will discuss the question about the collinearly of research variables in our regression model.  

Insert Table 4
Regression analysis 

The Variance Inflator Factor(VIF) is estimated only between 1.004 and 6.217 by regression analysis for each research variables of each model, including residual income use the concept of accounting residual earning per share or Economic Value Added per share, and use the model don’t consider the proxy variables of intellectual capital(model 1) or consider them(model 2). According to the suggestion of Greene (2003 ) and Neter, Wasserman and Kutner (1989 ), there don’t has the question about the collinearly of research variables in our regression models seriously. Because the research and develops expenditure of electronic industry is different from traditional industry ( Liu, 2001), so we analyze this issue for whole samples, traditional industry samples and electronic industry samples, and state the empirical results in table 5 and table 6.

Insert Table 5
The empirical results find that the suitable degree of research model 1, including whole samples, traditional industry and electronic industry, have significant level at 1% in table 5. Stock price is positive correlation to Book value per share(
[image: image32.wmf]t
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) and accounting residual earning per share(EPSr) in hole samples, traditional industry and electronic industry, and these model have significant level at 1% or 5%, and the adjusted R2 are 0.71 or higher. When the residual income per share(
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X

) uses the concept of Economic Value Added per share(EVA), Stock price is positive correlation to Book value per share(
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) in hole samples, traditional industry and electronic industry, and these model have significant level at 1%. Stock price is positive correlation to Economic Value Added per share(EVA) in traditional industry, and this model has significant level at 5%. Stock price don’t relate to Economic Value Added per share(EVA) in whole samples and electronic industry statistically. According to the empirical results from model 1, the relevance of Economic Value Added per share(EVA) and firm’s value is seeming less than the accounting residual earning per share(EPSr) and firm’s value.

Insert Table 6
The empirical results find that the suitable degree of research model 2, including whole samples, traditional industry and electronic industry, have significant level at 1% in table 6.  When the residual income per share(
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) uses the concept of accounting residual earning per share(EPSr) and Economic Value Added per share(EVA) separately, the relation of  Stock price with Book value per share(
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), accounting residual earning per share(EPSr) or Economic Value Added per share(EVA) are similar to empirical results of model 1  in hole samples, traditional industry and electronic industry. The analysis of the proxy variables of each dimensions of intellectual capital are given below.

a. About the proxy variables of dimension of human capital, operating revenue per staff(RPE) is positive correlation to Stock price in hole samples, and this model has significant level at 1% or 5%.
b. About the proxy variables of dimension of customer capital, marketing expenses per share(SP) is positive correlation to Stock price and has significant level at 1% in traditional industry, because Taiwan’s electronic industries most carry on the activity of manufacturing for foreign famous brands, and don’t focus on the marketing activity, so marketing expenses per share(SP) is negative correlation to Stock price in electronic industry, this is different to the expectation as stated on table 2 above. Growth of operating revenue(RG) is positive correlation to Stock price and has significant level at 1% or 5% in traditional industry, but maybe there are existing the time gaps in accepting orders and recognizing revenue, so growth of operating revenue(RG) don’t have the same relation with stock price.

c. About the proxy variables of dimension of innovation capital, research and develop expenditure ratio is positive correlation to Stock price and have significant level at 1% or 5%. in whole samples.

d. About the proxy variables of dimension of procedure capital, When the residual income per share(
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) uses the concept of Economic Value Added per share(EVA), the administrative expenses per staff is positive correlation to Stock price and has significant level at 5% in electronic industry. When the residual income per share(
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) uses the concept of accounting residual earning per share(EPSr), the administrative expenses per staff is negative correlation to Stock price, but don’t have significant level statistically. The stable degree of organization is negative correlation to Stock price and has significant level at 5% in whole samples, and the traditional industry and electronic industry are too, but don’t have significant level statistically, because the younger firm’s abilities of potential development and innovation for products or services are higher than the older firm in the future, so the empirical result of this variable is negative correlation to firm’s stock price.

We compare the difference of residual income per share(
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) that use the concept of accounting residual earning per share(EPSr) or Economic Value Added per share(EVA) about the relevance to firm’s value further. Because the regression analysis is non-nested model analysis, we can compare the adjusted R2  of  research models by the suggestion of Greene(2003) and Wooldridge(2003).

Comparing the results in table 5 and table 6, the adjusted R2 of the models that residual income per share(
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) using the concept of accounting residual earning per share(EPSr) are higher than the Economic Value Added per share(EVA), in other words, the firm’s relevance to Economic Value Added per share(EVA) isn’t higher than the accounting residual earning per share(EPSr). The results don’t support the hypotheses 1. We state there are two possible reason, one, because the amount of equivalent equity reserves is large and don’t easy to amortize in electronic industry(such as the expenditure of R&D ), so it maybe occurs larger bias; next, we don’t have professed organizations to estimate and offer the related information of Economic Value Added, or ask firms to estimate and disclose this information themselves(such as in financial report or in Market Observation Post System on network ), so the investors don’t obtain this information probably. The research result is similar to the conclusion of Chang and Chiu(2001) in Taiwan.
We test the research models to know the incremental explanatory of models when the models 1 adds the proxy variables of intellectual capital further. Because the regression analysis is nested model analysis, we can use the F test of unrestricted models(model 2) and restricted model(model 1) by the suggestion of Greene(2003) and Wooldridge(2003). We summary the result in table 7.
Insert Table 7
The results find the R2 of models 2 are higher than the R2 of models 1 in various classify of samples, and the research models considering the proxy variables of intellectual capital have incremental explanatory at significant level of 1% or 5%, so the results are support the hypothesis 2 and hypothesis 3.  Bontis et al. (1999) indicates that Economic Value Added does not explicitly accommodate the contribution of intangible assets on firm’s values. When the research models use the concept of Economic Value Added per share(EVA) as residual income per share(
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), and the research models add the proxy variables of intellectual capital, the results find that all models 2 have the incremental explanatory at significant level of 1% or 5% for samples of various classify. The research results support the thesis that the intellectual capital seems to remedy the deficiency of the Economic Value Added. 

Sensitivity analysis

As mentioned above, this study use the firm’s stock price as the dependent variable in research models at December 31, 2001, 2002 and 2003 ( this is the end date of financial statement ). In order to enhance the robustness of the research conclusion in this study, we use the firm’s stock price as the dependent variable at April 30, 2002, 2003 and 2004, which are the end date of the financial report must be presented for December 31, 2001, 2002, 2003 separately. We summarize the study result and analysis in table 8, and it support the research conclusions that don’t be affected by the date of stock price.

Insert Table 8
CONCLUSION
The development of the knowledge economy has been brought to public attention, the intellectual capital becomes the important factor that create firm's value now. Roos et al. (1998) maintain that firm value is composed of financial capital and intellectual capital. According to current General accepted accounting principle(GAAP), however, many intellectual capital or intangible assets (such as R&D, brand, royalty, human resources, and marketing channels, etc.) are not capitalized in financial reports, and the cost of equity capital has also been neglected in deriving accounting earnings, which cause traditional accounting information to deviate from the economic essence .

Ohlson (1995) demonstrates that firm value is determined by book value, residual income and related information.  On the other hand, Stern Stewart Co. (1997) proposes the “Economic Value Added, EVA®,” which is a financial performance measure by adjusting certain numbers on traditional accounting items, resulted in a measurement similar to a way of measuring residual income. The EVA® is proposed to be used as a tool for the direct measurement of the stock value. Because the accounting earnings don’t be adjusted by equivalent equity reserves and cost of equity capital, our valuation model adjust accounting earnings for equivalent equity reserves and cost of equity capital in this study; in other words, we will use EVA® to reflect the economic value of the firm. However, Bontis et al. (1999) states that EVA® does not explicitly measure the contribution of intangible assets on firm values. The major contribution of our study is that in our valuation model, firm value is mainly determined by book value, EVA®, and intellectual capital. In other words, we believe that to value firm more completely, it is necessary to adjust both accounting earnings and book values under current GAAP. Specifically, we compare the value relevance of residual income, based on either GAAP or EVA®, and examine whether the intellectual capital will provide value relevant information on firms listed on Taiwan Stock Exchange.
Our research results find that the residual income based on EVA® have value relevance, but it’s value relevance is not greater than the residual income based on current GAAP.  Moreover, we also find that, in addition to the book value, intellectual capital does provide incremental information to the evaluation of firms. These results mean that investors should consider the intellectual capital and financial capital on the financial report at the same time, then, they can assess firm's value correctly .

These research results support Edvinsson and Malone (1997 ) to claim that firm's value is determined together by financial capital and intelligence capital, so this result can be referred by formulation of the financial accounting principles and the practice. Our firm’s appraisal models focus on the information of all proxy variables that can be measured each dimension of intellectual capital, which can be obtained from firm’s financial report at current year, and we consider the completeness of relevant expenditure about the firm’s activity of marketing and researches and develops in this study. Finally, research result show that the ability of explanation is highly( adjusted R2  meets 80%) in whole samples, traditional industry and electronic industry. So the model 2 can be referred by academia, professed investment institution and investor. 

There are two major limitations in this study. First, some source of research data are the secondary materials, so we don’t be able to confirm whether the materials' source itself are correct.  Second, this study focus on the firms consist of TSEC Taiwan 50 index and only includes the traditional industry and electronic industry.  However, these research firms are the large, international and representative firms in our security exchange market, but the study results may not infer to the other firms listed on Taiwan Stock Exchange.
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INSERT TABLES & FIGURES

Table 1: The comparison of adjustment items of EVA® and GAAP

	Adjustment item 
	The rule of  GAAP
	Adjustment way of EVA®
	Reason

	R & D expenditure and marketing expenses 
	Recognize as   expenses on current period 


	Capitalize and amortize by rational period (amortize by five years on average) 


	Avoid the shortsighted phenomenon to the activity of R & D and marketing.

	Each reserve, for example: Bad debts  
	Use the accrual basing accounting to estimate
	Capitalize and add increment in the net operating profit after tax each period. 
	Only estimate but not occur truly

	Deferred income tax


	Recognize as the assets or debts 


	Accumulated deferred income tax should add up to invested capital, but the increment of deferred income tax in net operating profit after tax each period
	Only estimate but not occur truly


	Depreciation expense
	Use the straight-line method, generally
	Propose use the  sinking fund method
	Avoid the manager unwilling to use the new high-efficiency equipment 


	Goodwill amortization
	Amortizing as expenses in specific periods
	The expenses of goodwill amortizing add up to invested capital, accumulated amortization add up to invested capital 
	Avoid hindering the  purchasing and combining because of amortizing 



	Last-in-first-out reserve of inventory
	Allow to use last- in- first-out method


	Change last-in-first-out into the first-in- first-out method
	Make the value of the inventory close to the market price 

	Operating lease 


	Operating-lease assets can not be recognized


	Discount the rent payable in the future with the rational discount rate and add it to lease assets, the interest expenses are the lease assets multiply the discount rate 
	Reflect the capital used actually 



	Construction in process
	Recognize as the assets
	Do not recognize as the assets
	Don’t afford the fund cost without earn revenue

	Non-regular item
	The net profit of current period includes the loss or gain of  the discontinued department, and  extraordinary item and the accumulated effect of  accounting principle change
	Don’t include in the net operating profit after the tax ,  and relevant assets and debts should be deducted from invested capital


	Don’t consider the non- regular item 




Data source：Young and Stephen(2001)、Stern et al.(1996,1995)、Al Ehrbar(1998)、Yang and Wang(2006)。
Table 2 The definition and expectancy direction of research variables2
	Research variables 


	Code name
	Definition 


	Expected 

direction

	Market value of the equity per share 
(Dependent variable)
	 
[image: image42.wmf]t

P


	Market value of the stock per share at the end of t term3
	Not suitable 



	Book value per share
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BV


	Book value of the equity per share at t term
	   +

	Accounting residual earning per share
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EPSr


	Accounting residual earning per share for t term
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EPSr

 ＝
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EPS

 － (Book value of the equity per share at the beginning of t term ×shareholders’ essential rate of return)
	+

	Economic Value Added per share
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EVA


	The Economic Value Added per share for t term.
	   +

	Operating revenue per staff  (Human capital) 
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RPE


	Net operating revenue / the quantity of staff for t term.
	   +

	Marketing expenses per share

(Customer capital) 
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SP


	The marketing expenses / number of share of stock of weighted average in outside for t term.
	   +

	Growth of operating revenue

(Customer capital) 
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RG


	 (Operating revenue for t term－ operating revenue for t-1 term )  / operating revenue for t-1 term
	   +

	Research and develop expenditure ratio (Innovative capital) 
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RDP


	The research and development expenditure of the operating expense and manufacturing expense /Net operating revenue for t term.
	   +

	Administrative expenses per staff (Procedure capital) 
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ME


	Administrative expenses for t term / the quantity of staff for t term


	   +

	Stable degree of Organization

(Procedure capital) 
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OS


	The years of firm since beginning at end of t term.


	   +


Table 3  Descriptive Statistics analysis of sample companies

	          Variable
	   Mean
	   Medium 
	Maximum
	Minimum
	Standard Deviation

	P
	38.10
	28.7
	264.87
	6.85
	38.77

	BV
	20.14
	17.95
	   56.62
	9.82
	8.30

	EPSr
	0.69
	0.26
	21.66
	-7.44
	3.98

	EVA
	0.85
	0.49
	106.92
	-172.38
	26.97

	RPE
	19,123,000
	10,493,000
	159,228,000
	2,501,000
	24,427,070

	SP
	1.36
	0.53
	21.98
	0
	3.50

	RG   (%)
	46.81
	14.36
	2,929.92
	-50.26
	281.11

	RDP  (%)
	3.48
	1.85
	32.02
	0
	4.59

	ME
	496,295
	256,605
	7,100,271
	59,115
	953,506

	OS(year)
	26
	26
	54
	   4
	14.13


P：Market value of the equity per share, BV：Book value per share, EPSr：accounting residual earning per share, EVA：Economic Value Added per share, RPE：operating revenue per staff, SP：marketing expenses per share, RG：growth of operating revenue, RDP：research and develop expenditure ratio；ME：administrative expenses per staff；OS：stable degree of organization.
Table 5 The empirical results of model 1

	Project /  classification 
	Sample
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	　BV
	EPSr
	Adjusted R2
(F test )
	 VIF


	All samples 


	109
	8.537

(1.2)
	1.252

(3.47)***
	6.291

(8.35)***
	0.757

(169.05***)
	2.653



	Traditional industry 
	142
	3.788

(0.62)
	0.974

( 2.98)***
	6.898

( 7.35)***
	0.710

(51.13***)
	1.243



	Electronic industry 
	67
	18.891

(1.95)*
	1.037

( 2.19)**
	6.555

( 6.89)***
	0.786

(122.19***)
	3.164



	Project / 

Classification
	sample
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	　BV
	EVA
	Adjusted R2
(F test )
	VIF


	All sample 
	109
	-35.468

(-5.73)***
	3.656 (12.84)***
	-0.0948

(-1.0814)
	0.601

 (82.42***)
	1.006

  

	Traditional industry
	42
	-12.454

(-1.53)
	1.970

(4.68)***
	2.627

(2.50)**
	0.403

  (14.86***)
	1.004

 

	Electronic industry
	67
	-32.772

(-4.06)***
	3.762

(10.77)***
	-0.105

(-1.043)
	0.633

  (58.04***)
	1.007

 


*significant level at 10%, **significant level at 5%, ***significant level at 1% . The figure is t value in the bracket. P：Market value of the equity per share, BV：Book value per share, EPSr：accounting residual earning per share, EVA：Economic Value Added per share.

Table 4  Pearson correlation coefficient matrix among research variables (quantity of sample is 109)
	variables
	P
	   BV
	  EPSr
	EVA
	RPE
	SP
	RG
	RDP
	ME
	OS

	P
	1
	
	
	
	
	
	
	
	
	

	BV
	0.777***
	1
	
	
	
	
	
	
	
	

	EPSr
	0.857***
	0.789***
	1
	
	
	
	
	
	
	

	EVA
	-0.005
	0.078
	0.047
	1
	
	
	
	
	
	

	RPE
	0.496***
	0.465***
	0.522***
	0.042
	1
	
	
	
	
	

	SP
	0.078
	-0.022
	0.132
	0.020
	0.048
	1
	
	
	
	

	RG
	-0.046
	-0.080
	-0.023
	-0.002
	-0.012
	-0.044
	1
	
	
	

	RDP
	0.133
	-0.034
	-0.102
	0.003
	-0.163*
	-0.213**
	-0.010
	1
	
	

	ME
	0.121
	0.015
	0.213**
	0.005
	0.367***
	0.036
	-0.047
	-0.108
	1
	

	OS
	-0.348***
	-0.177*
	-0.222**
	-0.037
	-0.100
	-0.112
	-0.185*
	-0.296***
	-0.175*
	1


*significant level at 10%, **significant level at 5%, ***significant level at 1%. P：Market value of the equity per share, BV：Book value per share, 
EPSr：accounting residual earning per share, EVA：Economic Value Added per share, RPE：operating revenue per staff, SP：marketing expenses per share, 
RG：growth of operating revenue, RDP：research and develop expenditure ratio；ME：administrative expenses per staff；OS：stable degree of organization.
Table 6  The empirical results of research model 2
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	　BV
	EPSr
	RPE
	SP
	RG
	RDP
	ME
	OS
	Adjusted R2
(F test )
	VIF


	Whole samples 
	109
	15.467

(1.743)*
	0.959

(2.743)***
	6.256

(8.419)***
	1.67E-07

(1.985)**
	0.210

(0.420)
	-0.005

(-0.823)
	1.559

(3.919)***
	-2.50E-06
(-1.261)
	-0.327

(-2.45)**
	0.810

(58.44***)
	1.088~3.299



	Traditional industry
	42
	-8.213

(-0.953)
	1.628

(4.24)***
	3.634

(2.71)***
	-3.58E-08

(-0.261)
	1.041

(3.051)***
	0.220

(2.55)**
	 0.355

(0.409)
	-1.14E-06
(-0.438)
	-0.06

(-0.282)
	0.794

(20.748***)
	1.276~3.562



	Electronic industry
	67
	13.887

(0.99)
	1.193

(1.91)*
	6.107

(5.27)***
	1.91E-07

(1.579)
	-6.026

(-1.339)
	-0.006

(-0.804)
	1.210

(2.17)**
	-6.47E-07

 (-0.198)
	-0.128

(-0.478)
	0.811

(36.49***)
	1.131~6.217
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	　BV
	EVA
	RPE
	SP
	RG
	RDP
	ME
	OS
	Adjusted R2
(F test )
	VIF


	Whole samples 
	109
	-28.132

(-3.00) ***
	3.183

(10.54)***
	-0.106

(-1.30)
	2.83E-07
(2.622)***
	1.151

(1.818)*
	-0.001
(-0.149)
	1.423

(2.764)***
	1.37E-06
(0.55)
	-0.401

(-2.327)**
	0.681

(29.775***)
	1.007~1.564



	Traditional industry
	42
	-14.659

(-1.68)*
	1.942

(5.39)***
	1.693

(2.10)**
	6.61E-08
(0.477)
	1.271

(3.85)***
	0.396

(4.73)***
	1.428

(1.837)**
	-2.69E-06

(-1.03)
	-0.123

(-0.569)
	0.778

(18.92***)
	1.178~2.793



	Electronic

industry
	67
	-33.557

(-2.57)**
	3.939

(9.38)***
	-0.108

(-1.24)
	3.29E-07
(2.316)**
	-17.994

(-3.86)***
	-0.003

(-0.299)
	0.525

(0.808)
	7.72E-06
(2.247)**
	-0.112

(-0.347)
	0.728

(23.09***)
	1.007~2.030




*significant level at 10%, **significant level at 5%, ***significant level at 1% . The figure is t value in the bracket. P：Market value of the equity per share, BV：Book value per share, EPSr：accounting residual earning per share, EVA：Economic Value Added per share, RPE：operating revenue per staff, SP：marketing expenses per share, RG：growth of operating revenue, RDP：research and develop expenditure ratio；ME：administrative expenses per staff；OS：stable degree of organization.

Table 7 the comparison of explanatory of research models

	Type of 
[image: image59.wmf]a

t

X


	Classify of samples
	Model  1

R2
	Model 2
R2
	F test of nested models
	If the proxy variables of intellectual capital have incremental explanatory?

	
[image: image60.wmf]a

t

X

：
	Whole samples
	0.761
	0.824
	5.97***
	   Yes

	Accounting residual 
	Traditional industry
	0.724
	0.834
	3.64***
	   Yes

	Earning per share
	Electronic industry
	0.792
	0.834
	2.45**
	   Yes

	
[image: image61.wmf]a

t

X

：
	Whole samples
	0.609
	0.704
	5.35***
	Yes

	Economic Value 
	Traditional industry
	0.432
	0.821
	11.95***
	   Yes

	Added per share
	Electronic industry
	0.645
	0.761
	  4.69***
	   Yes


**significant level at 5%, ***significant level at 1%.

Table 8  Comparison of the explaining ability of research models that use the firm’s stock price 

at April 30 next year separately.
	Type of 
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	Classify of samples
	Model  1

R2
(Adjusted R2)
	Model 2
R2
(Adjusted R2)
	F test of nested models
	If the proxy variables of intellectual capital have incremental explanatory?

	
[image: image63.wmf]a

t

X

：Residual 
	Whole samples
	0.731

(0.726)
	0.797

(0.780)
	5.42***

	    Yes 

	accounting

earning
	Traditional industry
	0.712

(0.698)
	    0.828

(0.786)
	3.71***


	    Yes

	per share
	Electronic industry
	0.764

(0.756)
	0.807

(0.780)
	2.15*


	    Yes 

	
[image: image64.wmf]a

t

X

：Economic  
	Whole samples
	0.577

(0.569)
	0.670

(0.644)
	4.70***


	    Yes 

	value added

per share
	Traditional industry
	0.466

(0.439)
	0.808

(0.762)
	9.80***


	    Yes

	
	Electronic industry
	0.608

(0.596)
	0.729

(0.692)
	  4.32***


	    Yes


*significant level at 10%, **significant level at 5%, ***significant level at 1%
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 Data source：refer to Edvinsson and Malone(1997)、Bukh et al. (2001)、Wu(2001)。
Figure 1  The composition structure of firm’s value
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1 The materials of EVA® and shareholder’s essential rate of returns are refer from the article of Wu, Chi-Ming and Firms’ Value Appraisal Group of EMBA of National Chengchi University (2005 ) to estimate, because of limited to secondary materials, so the research period is from 2001 to 2003; Because the firms that consist of TSEC Taiwan 50 index don’t change seriously in the traditional industry and electronic industry since 2003, so the research periods has the representative in this study.





4 This study proposes firm’s value appraisal model – model 2, and the empirical result finds the suitability of model 2 have the significant level at 1% , and the adjusted R-square have 80% immediately, so the model 2 has higher explanatory ability for firms’ value. The firm’s value appraisal model of Chen, Hsiang-Chi (2004) uses the proxy variables of intellectual capital ,such as the staff’s average age, advertising expense per share, research and develop expenses divided by operation expense, the quantity of patent right, administrative expenses per staff, and the adjusting R-square only have 31% for Taiwan information electronic industry.





5 According to “Guidelines Governing the Preparation of Financial Reports by Securities Issuers”, the rule asks the income statement of publisher needs to divide into research and develop the expenses, marketing expenses and administrative expenses…etc., but when the amount of advertising expense is significant, the advertising expense must disclosure on detailed statement of accounts in financial report. We take the sample firm and sample period for example, there are 56 observations that have amount of marketing expense but don’t have advertising expense in the database of Taiwan Economic Journal(TEJ), the proportion is nearly up to 51%, so it is rational to use the marketing expenses for avoiding the omissions of materials to influence the conclusion in this study.


2 Chang and Chiu(2001 ) finds the empirical study method based on each share can effectively control the Heteroskedasticity ; So independent variables that is suitable for measuring by per share in this research, such as accounting residual earning per share, economic value added per share , marketing expenses per share, are divided by number of share of stock of weighted average in outside as the deflator.





3 Huang(1999) finds the stock price in different time and the stock price at the end of trading date don’t have the different influence seriously for Ohlson(1995) value appraisal model; So we use the stock price at end of current year in this study. But we use different definition about the date of stock price in sensitivity analysis, the conclusion is consistently.
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