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Abstract

This study examines the effects of knowledge-based information and forecasted financial information on investors’ decision making. Accounting researchers have recently advocated that financial and knowledge-based information be part of the information set for all intended internal and external decision makers. This paper empirically tests the decision processes of three investor groups (novice, intermediate, and expert) when they were provided with forecasted financial information and information about the performance of knowledge-based information along with traditional accounting information.  This study is motivated by the trend in our economy towards an Information Age that relies greatly upon intangible assets valuation, which has not been depicted in the traditional financial statements.  In this study, we attempt to shed light on the usefulness of knowledge-based information in the context of investors’ perceptions in making decisions.  Our results provide evidence that investors perceive the importance of knowledge-based information in their investment decisions. However, the results show that decision makers are not able to integrate and use knowledge-based information with the current financial accounting information.  Possibly our current financial accounting model does not capture the usefulness of knowledge-based information.  The implications of our results point to the practical and theoretical problems facing the accounting profession and the research community in providing meaningful information about the performance of critical intangible assets, such as knowledge.
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I. Introduction

The dominant theme of accounting research on knowledge-based information
 is the establishment of empirical linkages between inputs (investment in R&D, information technology, customer acquisition) and outputs such as earnings, productivity, shareholder value (Lev, 2001).  For example, Ittner and Larcker (1998) point out that non-financial indicators of future performance are largely tied to intangible assets, such as customer satisfaction, and that these indicators are not explicitly captured by historical accounting measures. Amir and Lev (1996) also argue persuasively that traditional accounting metrics alone do not provide investors with all the information useful for evaluating the potential value of a given company.  Accounting researchers have advocated for sometime that financial and non-financial performance measures be part of the information set for all intended internal and external decision makers (Mednick 1999; Boulton et al. 2000).  Lev (2001) articulated that information deficiencies arise from the shortcomings of the traditional accounting system to reflect the value and performance of knowledge-based information, including the consequent harms to firms, investors, and society.  For example, his research indicates that knowledge-based information create significant information asymmetries; and some of the private and social harms of such information deficiencies are insider gains coming at he expense of outside investors.

Our economy has been moving towards an Information Age that relies upon intangible assets valuation that have not been depicted in the financial statement.  Between 1978 and 1998, the non-book value of all companies rose from 5% to 72% of market value (Boulton et al. 2000).  Hence, today tangible asset value for companies reflects less than 30% of market value.  In this information-dominated environment, evidence on the usefulness of knowledge-based information and forecasted information is becoming critical for accountants to determine how to improve financial accounting information.  For example, Banker, Potter, and Srinivasan (2000) found that non-financial measures such as customer satisfaction provide useful information, not available in standard financial measures, for predicting the future performance of firms.  On the other hand, Hughes (2000) found no significant relationship between a non-financial measure, i.e., nonfinancial pollution proxy used for the utility industry, and a firm’s share price.  Therefore, the empirical evidence on the usefulness of non-financial measures has been mixed. 

In this study, we attempt to shed light on the effects of financial, forecasted and knowledge-based information on three groups of decision makers in the context of investment decisions. These investors were novices (who had not taken a class in financial statement analysis), intermediates (graduate students who had taken a graduate class in financial statement analysis techniques), and experts (professional stock analysts from major investment banking firms). Our objective was to determine if these investors with different levels of training and use of investment information would be influenced in their decision-making by knowing about “hidden” or undisclosed intangible valuations not reported in traditional financial statements.2  

We introduce a conceptual decision making model and estimate it with a system of covariance structural equations that captured the relations among their perceptions of telecommunication companies (i.e., perception); use of financial, forecasted, and knowledge-based information (i.e., information); analysis of the company information (judgments); and deciding to invest in a telecommunication company (i.e., decision).  The results indicate that the three groups differ significantly regarding the conditions they would place on selecting stocks. Also, we found that knowledge-based information influenced their perceptual processing, but the decision makers had difficulty in analyzing this information along with the traditional financial and forecasted information.  Further, each group used a different pathway to arrive at a stock selection based upon their training and understanding of the knowledge-based information.

We also conducted structured interviews with corporate-level executives from the investment banking companies to validate our conceptual model and to gain insight into such questions as: Do analysts need metrics to capture knowledge-value information?  Are decisions based upon their perceptions about companies’ knowledge performance not reflected in the financial statements?  We found that, while executives might find such information useful, they were unaware of any benchmarks in the use of knowledge-based metrics. This may explain why they underestimated the magnitude of their importance in reaching decisions in the current study. The executives cited several reasons they relied on their perceptions regarding selecting stock: financial information does not identify knowledge-based assets explicitly; general information regarding a company’s management and other economic trends are often as important as financial information; and they know of no accounting based training courses that explicitly address the role of knowledge-based information in evaluating company current or future performance.

 The remainder of the paper proceeds first with a review of the knowledge-based theory of the firm.  This theory provides a context for a proposed knowledge-based decision model that can be used to explain and predict investor decision-making. Next, five testable hypotheses are developed based on the knowledge-based decision model for the various pathways that investors might follow in reaching their decisions.  Then, the research methodology section describes the experiment and the subjects participating in the study. Also, the model equations that guide the analysis and procedures of the decision model are presented in the methodology section. The final two sections discuss the model test results and conclusions with limitations and suggestions for further research.

                                             II. Overview And Motivation

The Knowledge-based Theory of the Firm

There is a stream of research that discusses the resource and knowledge view of the firm.  The traditional “theory of the firm” (Coase 1937) addresses the issues of existence, boundaries, production, and internal organization of the firm.  This theory explains that the firm not only has a contractual nature, but also functions as a repository of distinct productive knowledge such as technological and organizational advancements.  The firm, in this interpretation, exists as a distinct social-historical entity that can learn and grow on the basis of this productive knowledge (Dosi et al. 1992; Kogut and Zander 1992).  Such a knowledge-based view of the firm is becoming more critical today as we increasingly deal with the strategic management and development of competitively differentiating knowledge. 

The study of non-traditional information has been an accounting problem since Flamholtz’s (1974) accounting for contributions of human assets, even though such non-financial performance information may be critical for investors.3  Becker’s Nobel prize winning work (1993) took an even broader perspective in focusing on the relationship of human capital on earnings, costs and rates of return.  His research findings point to a strong relationship between investment in human capital (e.g., college and high school education) and the resulting value of the knowledge acquired.  Following Flamholtz and Becker’s work, we view knowledge-based information as including human resources and synergistic relations among corporate stakeholders.  In this view, knowledge-based information includes intangible assets such as the knowledge embedded in computer systems and processes, know-how, and patents and licenses. 

In accounting for knowledge-based information, one of the problems confronting accountants is the measurement of the performance of knowledge-based information in terms of their relative returns.  The problem is exacerbated by the fact that some forms of knowledge are more measurable than others.   That is, some researchers advocate that knowledge may be viewed as either explicit (measurable) or tacit (difficult to measure).  Explicit knowledge has the property of a public good (with the exception of copyrights, patents, or trademarks). However, only part of our knowledge is explicit because we can know more than we can tell (Polanyi 1966, 4).4
Tacit knowledge is associated with one’s experiences. This knowledge is acquired and stored over time by people, thus it cannot be transferred or traded as a separate entity.  However, this kind of knowledge can provide a sustainable competitive advantage since it is difficult for competitors to imitate.  It is this intangible competitive advantage that places a value on  “knowledge-based information” which presents an important source of supplemental information to traditional accounting information.  

This study considered a return-based knowledge measure that provided supplemental information about the performance of the tacit knowledge embedded in the areas of production, selling and general administration (SG&A), and corporate management. This supplemental information on four telecommunications company cases was used in this study to offer the relative value added by the tacit knowledge-based information in the three areas. The purpose was to determine the effects of this supplemental knowledge-based performance information on investors’ decision making. Furthermore, such knowledge-based information provided decision makers with additional information about whether the company was increasing its knowledge-based information (Dosi et.al. 1992). This information also supported the notion of the knowledge-based theory of the firm as suggested by previous researchers (e.g., Foss 1996; Kogut and Zander 1992).

Knowledge-based Decision Model

The knowledge-based decision model used in this study provided a broad conceptual framework for examining interrelated processes that impact investing decisions.  It incorporates the constructs of perceptual processing (information framing), judgmental processing (analysis of information/experiences), and decision choice.  This decision-making model is useful in conceptualizing a number of important issues in accounting (Rodgers and Housel 1987; Rodgers 1991; Rodgers 1992; Rodgers 1999).  This model clarifies critical pathways in investor decision making that are influenced by knowledge-based and prospective financial accounting information.  Further, the model captures unobservable (latent) variables of decision makers’ tacit knowledge that are instrumental in rendering decisions. 

Decision making in this model is defined as a multi-phase, information-processing function in which cognitive processes are use to generate a set of outcomes.  There have been differences of opinion about how many phases and subroutines within the phases exist and the order in which the phases occur (Hogarth 1987).  However, the three phases in the proposed model appear with some consistency in the literature.  


The model is presented in Figure 1.   Arrows from one construct to another indicate the hypothesized causal relationships that can be specified a priori mathematically using the covariance structural modeling approach.  This model has been mathematically as well as experimentally tested in various contexts including accounting, finance, auditing, military, and business ethics (Rodgers 1997).

                                                                               Figure 1


                                          Individuals’ Decision Processes Diagram




Where P= perception, I= information, J= judgment, and D= decision choice.

In this model, information affects perception and judgment.  For example, information stored in memory affects decision makers' evaluations of framed prospects.  Typically, before an individual can make a decision, that individual encodes the information and develops a knowledge representation for the problem. Finally, perception and judgment can affect decision choice.  Some researchers, notably Kahneman and Tversky (1979), have suggested that both automatic, perception‑like heuristics and more deliberate information processing strategies (judgment) are involved in most decision choices.  Errors, biases, and context‑dependent heuristics may result from cognitive mechanisms of which decision makers are largely unaware, and these may have a direct impact on decision choice (Rodgers 1999).  The strategies of judgment that influence decision choice are under an individual's deliberate control. 
 Based on Figure 1, the decision-making processes of individuals can be represented in an organized manner as the following five pathways: 
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 In order to study these decision processes, it is necessary to break up all the paths marked with arrows in Figure 1 into these five sets of individual pathways.  The following five hypotheses were then developed to test the relationships among these pathways.  The covariance structural modeling technique allowed us to test the goodness of fit of the entire model. 

                                                      III.  Hypotheses

In this paper, we examined three decision making groups (novices, intermediates, and experts) use of financial, forecasted, and knowledge-based information.  This analysis was important for several reasons.  First, the AICPA believe the use of knowledge-based information as insightful for investors and creditors (AICPA 1989).  A better understanding of how they process this type of information can lead to suggestions about how to educate users.  Second, modeling decision makers’ processes en route to a decision helps to depict not only the information they use but also the “strengths” of preferred pathways driving their decisions (Einhorn and Hogarth 1986).  This procedure adds to our store of research knowledge in that it suggests that different decision making pathways may aid, interfere, or distort information processing.  Third, research in the expertise literature (e.g., Bedard 1989; Johnson 1988) indicates that different experiential levels may influence decision outcomes.  This issue was important because it may assist policy makers’ deliberations on the type of vehicles within which the knowledge-based information may be displayed. 

Hypotheses were developed to address the aforementioned issues pertaining to the pathways depicted in Figure1.  That is, we believed that novices would move along the modeling pathway from information ( perception ( decision choice due to their lack of experience in analyzing investment data (Bedard 1989). Whereas, the intermediate group after receiving instruction from a financial statement analysis class would follow the pathway of information ( judgment ( decision choice as a result of learning the tools of financial statement analysis (Rodgers 1997).  Finally, the experts, (stock analysts) due to their seasoned experience in providing advice and analysis on stock selection, would be motivated to follow the pathway of information ( perception ( judgment ( decision choice (Johnson 1988).  A major contribution of this study was that it tested not only parts of the model, but also “strength link pathways” that support a decision (Einhorn and Hogarth 1986). The following hypotheses are presented to highlight the pathways of the decision making model for the groups.

Hypothesis 1: Information (knowledge-based, forecasted and traditional financial) and perception (elicited from independent economic and management risk factors on an Internet infrastructure telecommunication company) covary in investors’ decision making. 

This particular hypothesis is unique in that most models indicate perception influencing information or vice versa (Rodgers, 1997). However, our perspective is different in that we test the interaction or covariance between perception and information.  That is, before a detailed analysis of the problem occurs, decision makers typically frame the problem set.  In this particular study, decision makers are asked to consider financial, forecasted and knowledge-based information in order to aid their stock selection choice.  Before this analysis is conducted, decision makers attempt to match their perceptual frame with the presented information.  

By providing three decision maker groups with information from a set of financial, forecasted, and knowledge-based information, we could determine if they recognize certain information as important for latter stage analysis. In particular, we addressed decision makers’ framing with the following statements that they had to evaluate:  (1) telecommunications technology is improving business and society; (2) telecommunication industry will be a growth area in the future; (3) management’s performance has positively affected the market value of this company; and (4) management’s ability has positively affected this company’s earnings per share.  The results of these four questions were used as an unobservable variable for perception (Bedard 1989). 

This hypothesis examined the covariance between perception and information.  The following three types of information were provided to the decision maker: financial statement information, forecasted financial information, and knowledge-based information. The theory represented by the model shown in figure 1 specifies the interdependency between investor’s perception and presented information.  This interdependent relationship indicated how the investors were categorizing and classifying the information for further analysis. Perception was examined in terms of an investor's confidence in the telecommunications market segment and in firms’ management. On the other hand, information was captured by the three-year financial information, forecasted information, and supplemental knowledge performance information. 

Hypothesis 2: Perception (elicited from independent economic and management risk factors on an Internet infrastructure telecommunication company) affects judgment process (analysis of a firm’s liquidity, profitability, riskiness, cash flow, and knowledge-based metrics). 

The judgment phase in this study centers on the analysis of the company’s information in terms of the liquidity, profitability, riskiness, cash flow potential and knowledge-based information.  That is, decision makers’ were required to use their analytical skills to integrate the above-mentioned pieces of information to support their decisions. Rodgers and Housel (1987) find a link between perception and judgment when loan officers evaluate commercial loans. It stands to reason that investors’ perceptual framing of the problem would have an impact on how they assess the investment potential of a firm. However, it might also be the case that novice investors, not familiar with typical analytic techniques for example, might not pass through an analysis phase in making an investment decision. Rodgers and Housel (1992) find that beginning level accounting students (comparable to novice investors since most business school students do some investing) did not follow a simple linear path in solving a routine accounting problem (LIFO/FIFO problem). Instead, they moved from perception directly to decision choice and from decision choice back to judgment.  

Expert and intermediate investors on the other hand, seem more prone towards moving in a direct path from perception to judgment, given their more extensive tacit knowledge represented by analysis heuristics they accumulate from experience.
Hypothesis 3: Information (knowledge-based, forecasted and traditional financial) affects judgment process (analysis of a firm’s liquidity, profitability, riskiness, cash flow, and knowledge-based metrics).

This hypothesis tests whether the investors use information (i.e., financial statement information, forecasted financial information, and knowledge-based information) in their analysis. This hypothesis also tests whether investors can analyze various kinds of information in making an investment decision. 

 Prior research (Rodgers and Housel 2001a) finds that auditors’ decision making was not influenced by knowledge-based information. But, it is not clear that investors would be inclined to use knowledge-based information in their decision processes. Given the growing importance of emerging market sectors (such as, electronic commerce) and the clamor for new metrics to help investors make decisions in these segments, it is useful to understand investors’ preferences among alternative metrics for intangible asset performance.  Investors who analyze and use such metrics in their decision-making may provide the best clues about whether such metrics provide useful decision inputs. 

For the current study, we selected return on knowledge (ROK) to determine if seasoned as well as less experienced investors would use the information resulting from such a metric. Given the paucity of metrics that tie the performance of knowledge-based information to the corporate bottom line, we selected ROK because it has proven useful to management in prior research (Housel and Kanevsky 1995; Housel and Bell 2001; Rodgers and Housel 2001b).  It was also relatively easy to understand within the context of typical return-based metrics.

ROK is a measure derived from the knowledge value-added (KVA) theory of knowledge-based information valuation. It is an objective measure of knowledge-based information performance formulated as an analytic tautology based on computational complexity whose validity has been established and reliability verified in prior research (Rodgers and Housel 2001b; Housel and Kanevsky 1995). The measure has been applied to the benchmarking of the telecommunications market space and the consulting market space (Housel and Hom 1999).5  Elliot (1994) has applied the KVA concept of the virtual information dual to various problems in auditing and accounting.   Since this method is not ad-hoc, it avoids the kinds of problems that would make it very difficult for the accounting profession to establish effective management and internal controls (AICPA Future Issues Committee 1989).

KVA also was selected for this study because it was consistent with the knowledge-based view of the firm. Furthermore, ROK has been used in numerous companies to depict the value added by various knowledge-based information (Housel and Bell 2001).  Therefore, it was useful to see whether it would have an impact on investor decision making, and, what impact it would have on investment decision-making in the context of more traditional accounting measures such liquidity, profitability, and leverage.  

In addition, to heed the call for future oriented indicators of company performance, prospective financial information such as forecasted Price/Earnings (P/E), were included in the current study.

Hypothesis 4: Perception (elicited from independent economic and management risk factors on an Internet infrastructure telecommunication company) directly affects decision choice (regarding to invest in a firm as well as conditions relating to more information). 

Often, decision makers are aided by more than financial information. Rodgers and Housel's (2001b) research indicated that declarative knowledge could be used to influence later stages of processing.  In addition, decision makers are known to take processing shortcuts due to time pressures, ill structure information, unstructured environments, and expertise (Hoffman et al. 1995). 

Given that the novice investors had little experience with which to develop analysis heuristics to aid them in the judgment phase, it was possible that they would go directly to decision from their perceptions and available information. These kinds of investors often rely on "gut-intuition" or their perceptual biases or heuristics in making decisions. This kind of intuitive decision-making behavior has been used to explain irrational investment behavior.  This hypothesis tested whether their perceptions would directly affect their investment decisions.

Hypothesis 5: Judgment (analysis of a firm’s liquidity, profitability, riskiness, cash flow, and knowledge-based metrics) affects decision choice (regarding to invest in a firm as well as conditions relating to more information).

After decision makers apply procedural knowledge to analyze and integrate perceptually filtered information, the result forms the basis of their final decisions.  It follows that once decision makers have considered the information and perceptually framed the problem, they would judgments prior to making a decision. 

Bushee (1998) has documented that institutional investors’ judgment has a profound effect on their decisions.  For example, judgments to reduce research and development (R&D) spending due to declining earnings.  Intuitively, spending on R&D should increase the amount of a company’s underlying knowledge-based information.  But, if an investor is not provided with an unambiguous analysis of how such spending is directly related to greater earnings or potential future earnings, they may be much inclined to pressure management to reduce spending in this area.   

In this final stage, decision makers place various weights on perceptual framing and information sources to arrive at their judgments. Then their judgments are used in reaching a final decision. 

IV. Research Methodology

Subjects And Task

Participants were required to evaluate four different companies as potential investment opportunities.  Subjects were provided company information consisting of financial statement information, prospective financial information, and knowledge-based information performance (ROK). The prospective financial information consisted of analysts' estimates of projected price/earnings (P/E) ratio. Two of the companies were classified as having positive trend earnings, and two were classified as negative earnings.  The order of presentation of these companies was random across subjects.  The three-year company data provided financial ratios, projected financial information, ROK information, income statement, balance sheet, and statement of cash flow.

The subjects for this research included 31 undergraduate auditing students, 36 MBA students enrolled in a financial statement analysis course in a western University, and 25 expert stock analysts from several investment banking companies. Total sample size (responses) based on repeated measures across the four company cases and the three subject groups was: 124 for undergraduates, 144 for MBA students, and 100 for the stock analysts.  The undergraduate students represented novice investors, MBA students represented intermediate level investors, and the stock analysts represented experts. The cases and the measurement instruments were delivered to each student in class, and to the stock analyst at his/her place of employment. 

The subjects' degree of confidence responses was recorded on a ten and a half centimeter interval scale for three sets of questions that reflected their (1) perceptions, (2) judgments, and (3) decision choices. The subjects' average time of completion for the four company case analyses and responses was one hour.  

For one of the two positive trending in earnings companies, ROK information was increasingly positive for the three-year period and for the other positive trending company the ROK information was increasingly negative for the same three year period.  Likewise, for one of the negative trending companies the ROK information was increasingly positive over the three-year period and for the other negative trending company, the ROK information was increasingly negative over the three year period.  This was done to determine whether the new knowledge-based information influenced subjects' perceptions and judgments in reaching an investment decision.  To provide a realistic setting, we selected four telecommunication companies that were benchmarked by the use of knowledge-assets (Housel and Hom 1999).  We found this procedure important in that it allowed us to provide realistically calculated return on knowledge data.  This data was manipulated to provide our telecommunication companies with two “good” and two “bad” sets of return on knowledge for Operating, Selling, General & Administrative Expenses, and Corporate Management. 


The subjects were instructed to act as "stock analysts" and to compare the importance of various information items in forming their decisions about whether a company should receive an investment amount of  $1,000,000.  For the subjects, ROK was defined as a ratio that measures the revenue attributable to knowledge-based information divided by the cost to use the knowledge-based information.


The independent variables are financial statement information and participants’ perception – elicited from independent economic and management risk factors on an Internet infrastructure telecommunication company. The dependent variables are the participants' judgments of a firm’s liquidity, profitability, riskiness, cash flow, and knowledge-based metrics and decision choices regarding to invest in a firm as well as conditions relating to more information.  Economic and management risk factors in this study relate to information that the participants use for their projections of a company's future performance; whereas judgments relate to their current analysis of the company's liquidity, profitability, leverage, cash flow and ROK metrics in terms of an investment.             

Model Equations

The following are the structural model equations for the first stage of decision making that represent the effects of participants' perception of factors affecting the Internet infrastructure telecommunication market space and the effect of this information on their judgment; while the second stage represents the effects of perception and judgment on decision choice.  The structural equations are:

1 = 11 + 22  + 33 + 44  + 55 + 66  + 1  (1)

2 = 71 + 81  + 2  (2)


Interpreted in the context of a multiple regression equation, Equation (1) indicates that 1 value for the effect of perception on 1, is the effect of perception after "having controlled for 2 (projected information), 3 (ROK), 4 (income), 5 (liquidity), and 6 (risk) variables in the equation." Equation (2) shows the 7 value for the effect of perception on 2 after having controlled for 8 (judgment). represents the residual of the structural equation.

Procedure

1 represents participants' economic and management perception.  The following four indicators measure this latent variable: 

1. Telecommunications technology [i.e., the Internet infrastructure] is improving                

      business and society,

2. Telecommunications industry [i.e., the Internet infrastructure industry] will be   

      a growth area in the future,

3.   Management’s performance has positively affected the value of the company,

            4.  Management’s ability has positively affected this company's P/E.            

2 represents participants' management risk perception.  The following two indicators measure this latent variable: 

1.  Recent management policy changes have increased (decreased) stock price,


2.  Management's experience with the company's product lines has increased


     (decreased). 


2 3, 4, 5 and 6 are measured in terms of projected information, ROK, income, liquidity, and risk of a company, respectively. 2 is measured by projected price/earnings ratio. 3 is measured by ratio of knowledge-based information performance in core company operations.  4 is measured by the return on sales ratio. 5 is measured by the current ratio. 5 is measured by debt/equity ratio.  



1 in Equation (1) represents participants' judgment.  Also, in Equation (2), judgment is represented by 1.  This latent variable of participants' analysis of a company's information and their evaluation of the loan is measured by five indicators, which represent firm’s  (1) liquidity, (2) profitability, (3) riskiness,  (4) cash flow, and (5) ROK.            

2 in Equation (2) represents participants' decision choice, a latent variable that is measured by two indicators: whether to invest into the company, and conditions of the investment.

Analysis of the Model6
There is considerable controversy over fit statistics; therefore, we interpreted several measures of model fit (Bollen 1989).  In addition to the familiar chi-square significance test, we used several comparative goodness-of-fit indices that assessed our model validity along a more interpretable 0-1 (or approximate 0-1) scale (Bentler 1990).  To appraise model adequacy more fully, we computed both normed and nonnormed fit measures to compensate for their susceptibility to different sample-size artifacts (Bollen 1990).  For normed indices, sample size inflates the means of the models’ sampling distributions.  For non-normed indices, sample size influences their calculated values, but has only a meager effect on their sampling-distribution (Bollen 1989).  Hence, we examined Bentler and Bonett’s (1980) normed fit index (NFI), and Bollen’s (1989) incremental fit index (IFI). The NFI’s values are bounded by 0 and 1, whereas IFI’s values may exceed 1.  Also, the IFI offsets the NFI’s small-sample bias to approximate better the asymptotic NFI (Mulaik et al. 1989).  Simulation work performed by Bollen (1989) indicates that the NFI and IFI more closely estimate true model fit and display less sampling variability than their counterparts derived from ratios of chi-squares to degrees of freedom.

Unlike prevailing descriptive fit statistics, we interpreted the comparative fit index (CFI; Bentler 1990), which estimates a population measure of model fit.  Bentler’s (1990) study acknowledged the CFI to have less sampling variability than the NFI or IFI.  Unlike the IFI, the CFI never exceeds 1 and avoids the NFI’s small sample under-estimation of model fit.  These three fit indices are nonetheless asymptotically equivalent (Bentler 1990).  Finally, causal estimates tested the models’ free parameters, which verified how well the auditors’ models satisfy parameter restrictions (James et al. 1982). 

                                                 V.  Model Test Results

The repeated measure analysis of variance design (Table 1), indicates significant differences exist in the mean decisions among the case companies (F(3, 267) = 14.612, p < 0.001).  A t-test revealed that participants’ decisions are not influenced by whether company financial statements are considered positive versus negative (p < 0.05).  Based on these results, apparently participants are influenced by the conflicting information among financial statement information and the knowledge-based information.  This inconsistency of information may have contributed to the ambiguity in subject decision processes.  In addition, results from a second analysis of variance test (Table 2) indicated that the three groups differ significantly regarding the conditions they would place on selecting stocks (F(3, 267) = 6.833 , p < 0.001.

The maximum likelihood statistic (MLH) was used to estimate the novices, intermediates, and experts’ models using the computer program LISREL 8 (Joreskog and Sorbom 1993).  Analysis of the descriptive statistics for this data set indicated that there were no significant deviations from the assumptions for testing the causal model with MLH in LISREL. The behavior models were tested individually before testing was performed on the group-nested models. The purpose of such tests was not to explore data but to test the goodness of fit of each model. To do this, each model was compared (nested) to a null model. The difference in the null model from the participants’ (i.e., novice, intermediate and expert) decision making process model is equivalent to a test of whether the structural coefficients of information, perception, judgment, and decision choice differ significantly from zero. 

The models proposed and tested were identical for the novices, intermediates, and experts.  The chi-square test disclosed moderate discrepancies between the observed correlation matrix and that implied by the novices, intermediates, and experts’ model (2=280, 352, and 237 respectively, where degrees of freedom=87).  Yet, the NFI, IFI, and CFI values surpassed the 0.90 threshold for acceptable fit for our tested models (Bentler and Bonett 1980).  Individual parameter estimates further corroborated our theoretical models.  

Confirmed Model for Novices, Intermediates, and Experts

Although, mixed results are found in the five tested hypotheses for the three decision maker groups, our general modeling for pathway “strength” remained. That is, the modeling pathway for novices was information ( perception ( decision choice; for the intermediate group was information ( judgment ( decision choice; and for the expert group it was the pathway of information ( perception ( judgment ( decision.

Table 3 reports the test results of Hypothesis 1 and Table 4 summarizes the test results of Hypotheses 2, 3, 4, and 5.  Hypothesis 1 (P (( I) is supported for the novices and experts, and partially supported for the intermediates.   Hypothesis 2 (P ( J) is also supported for the novices and experts, but not supported for the intermediates. Hypothesis 3 (I( J) is only partially supported for novices and intermediates, but not supported for the experts.  Hypothesis 4 (P( D) is supported for novices but not supported for intermediates and experts.  Finally, hypothesis 5 (J( D) is not supported by novices’ data but supported by intermediates and experts’ data.  

Next, the salient points of each hypothesis are discussed in detail as it relates to the three subject groups.  The interdependency between perception and information (P (( I) in Figure 1 was tested to determine if financial accounting information (such as income, liquidity, and risk), projected financial information, and ROK information influenced participants’ perception.  We found that novices’ perception was interdependent with projected financial, ROK, income, liquidity, and risk information (p< 0.05).  This implies that in novices’ first stage of processing investment information sources are identified and considered for later processing.  Intermediates’ perception, however, was interdependent with income and liquidity (p< 0.05).  Finally, experts’ perception was interdependent with all information sources (p< 0.10). (See Table 3)  Apparently, intermediates are more centered on traditional accounting information than are novices and experts.  These results partially explain the different processing behaviors of the three subject groups.

For novices, Table 4 illustrates that in Equation (1) (P ( J and I( J), only perception and projected information have a significant (p< .05) effect on judgment.  In addition, only perception had a significant (p< .05) effect on decision choice in Equation (2).  It appears that novices’ reliance upon knowledge-based (i.e., 1) and projected financial information is quite evident.  Interestingly, novices did not rely upon their analytic skills (i.e., judgment) in making their investment decisions.  

The intermediates’ results in Equation (1) (I( J) indicated that projected financial information had a significant effect on judgment (p< .05). Whereby, in the second equation their judgments had a significant (p< .05) effect on decision choice.  Unlike the novices, the intermediates relied less on their perceptions and more upon their analysis (judgment).  Intermediates’ problem solving resembles more of a rational modeling perspective because the projected information had a significant effect on their judgments before arriving at a decision (J( D).

Experts’ seasoned experience may account for the effect of perception on judgment (P ( J) in Equation (1) (p< .05).  Similar to the intermediates in Equation (2), their judgment had a significant (p< .05) effect on decision choice (J( D). 

R2 is a rough measure of the amount of variance in the outcome variable that is explained by the two equations.  The R2 for the first equation for the three groups was .63.  We attribute this high level of variance accounted for in the first equation to knowledge-based information such as ROK, projected financial information, and 1  (i.e., perceptions of management and economic information). Whereby for the second equation, R2 for the experts was much higher (0.16) than for novices' (0.06) and for intermediates' (0.02).  This helps to partially explain experts' better use of information than the other groups.   

VI. Conclusions And Future Research

The results of the study point to two important conclusions:

1. Supplemental ROK information and prospective nontraditional financial information (e.g., forecasted P/E) have an impact on the perceptions of novice and expert investors in deciding whether to invest.  However, intermediate investors are not influenced by the ROK information but are influenced by the prospective information.

2. Different types of investors follow different paths to make decisions as they use different amount of new supplemental and existing financial accounting information. 

The results of this study show that decision makers recognize knowledge performance information as valuable information.  This suggests that investors and analysts recognize the future earnings potential of a firm based on its knowledge-based information performance.  This conclusion is consistent with the finding of previous research that non-financial indicators of future performance are tied to knowledge-based assets.  Also, these results support the call by leading members of the accounting profession to review the potential for additional financial accounting information based on new metrics (AICPA Future Issues Committee report 1989; Emerson 1999; Mednick 1999).

However, our results indicate that the decision makers are not able to integrate knowledge value information with other traditional forms of financial information.  This implies that our current financial accounting model does not capture the usefulness of knowledge-based information performance in investment decision models.  Future research should address how to improve the current accounting model to incorporate knowledge value assets.  This will facilitate a better understanding and utilization of this additional performance measure of the firm.

Future research may also include the effects of training investors' use of such metrics in decision making.  Further, such research should consider the inclusion of decision modeling to account for the various paths that investors follow to make their decisions in order to assist in developing meaningful knowledge-based information for investors.  Such an understanding will help the accounting profession determine which metrics should augment traditional financial statements in helping investors make better decisions.  Finally, the profession should set guidelines for the acceptability of such new metrics in order to meet their obligations to management and investors for the reliability and validity of such metrics. 
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Table 1
Repeated Measures Analysis Test
Univariate  Repeated Measures Analysis  Within Subjects

 SOURCE                SS       DF          MS          F           P       

 Decision              8.581       3         2.860      14.612    0.001   

 ERROR              52.264    267       0.196                      

Dependent Variable Means(Decision Choice)1
CASE1                   CASE2                       CASE3                               CASE4
         KVA – bad                 KVA-bad                   KVA – good                   KVA - good 

  Financials – good          Financials –bad         Financials – good              Financials – bad   

            1.435                           1.3042                           1.348                              1.707

1where 1= invest in company; 2 = do not invest in company.

2We considered case 2 as “bad” financials due to its falling EPS.  However, after a post discussion with executives, we found that they concentrated as much on other financials such as positive trending revenues, net income and cash-flow information.  We also observed from our results that the novices and intermediates centered on the projected price/earnings information in their analysis (judgments).  These factors probably contributed to the moderate case 2 “mean” of 1.304.

Table 2

One Way Analysis Of Variance

 SOURCE                SS         __ DF __         MS    __    _   F    ___       P       

 Decision            202353             2           101176         6.833          0.001

 ERROR           5404365         365             14806

Table 3

                                          Test Results for Hypothesis 1   

(Perception And Information Interactional Effects)

                                         Novices      Intermediates     Experts
                                             --------        --------          --------        

   PROJECTF                        0.33*            0.14             0.17**

   KVA                                  0.24*            0.05             0.17**

   INCOME                           0.34*            0.17*           0.18**   

   LIQ                                    0.34*            0.17*           0.19**

   RISK                                  0.24*            0.05             0.19**

   *p < .05          

 **p< .10          

                                                                     Table  4

                                            Test Results for Hypothses 2, 3, 4, and 5

                                                       (Causal Model Parameters)

Standard Weight

                                                 Novices                    Intermediates                  Experts                
Regression Weights1

JP                     0.40*                            0.15                           0.26*   
  


JE                 1.09*                           0.80*                         0.49

JK                 0.72                             0.60                           0.30  

JI                  0.56                             0.58                           1.87 

JL                 0.54                              0.57                           1.35     

JR                 0.72                              0.60                           1.08


DP                0.24*                            0.09                           0.09


DJ                0.03                             0.12*                         0.42*

1Where P-Perception, E-Projected Price Earnings Ratio K-Knowledge value added, I-Income or profitability, L-Liquidity, R-Riskiness or leverage, J-Judgment, D-Decision Choice.

The subscripts associated with regression weights are ordered so that the first subscript signifies the dependent variable, while the second refers to the antecedent variable (or "cause").

*p < .05          

.

1 Support for this research by the University of California, Ernst and Young, Deloitte and Touche, and the University of Southern California was greatly appreciated. We thank workshop participants from the 2001 European Accounting Association Conference in Athens Greece, Boras University, Boras Sweden and Alcala and Sevilla Universities in Alcala and Sevilla Spain for their input on this research. 


�Lev (2001) and Stewart (1997) argued that intangible capital (knowledge-based information) can be view as patents and trademarks, protected by legal rights, or it can be in an unprotected, know-how state. Further, it can be embedded in products such as software operating machine tools, or brands.  Finally, it can be part of organizational and managerial designs of business enterprises.  





2 There have been many discussions by the AICPA and the International Federation of Accounts and SEC about how to include supplemental knowledge-based performance information with the financial statement to improve investment and financing decisions (Morrissey, 2001). John Morrissey is the Deputy Chief Accountant of the SEC.


3 However, the origins of the problem can be traced to the early part of the twentieth century. For example, Paton (1922) stated, “In the business enterprise, a well organized and loyal personnel may be a more important asset than a stock of merchandise…. at present, there seems to be no way of measuring such factors in terms of the dollar; hence, they cannot be recognized as specific economic assets.  But let us, accordingly, admit the serious limitation of the conventional balance sheet as a statement of financial condition” (pages 486-487). 





4  Polanyi clarified the notion of tacit knowledge with the following: “You can identify one face out of thousands, but it is nearly impossible to give an adequate description of this face to another person, so that she is able to identify the face” (1966, p.4).


5 Recent research (Rodgers and Housel 2001a; 2001b) in the area of alternative metrics For the Internet market space included a review of Activity-based Costing (ABC), Economic Value-Added (EVA), and non-traditional financial information (e.g., economic/management indicators not included on the financial statement). ABC and EVA were not included in this study because they do not explicitly measure the direct impact of sub-corporate level knowledge assets on firm performance. 


6 Similar to Rodgers (1992), we assumed that the indicators of the dependent and independent constructs measure the unobserved variables of theoretical interest with error.  A confirmatory common factor analysis model was used to relate each indicator to an unobservable latent variable; or Y = y +   and  X = x + ,  where Y and X are vectors of indicators,  y and x are matrixes of factor loadings that represent the degree of association between the indicators and the vectors of latent variables  and ; and  and are vectors of indicators specificity and random error (or "measurement error").  We further assume that E(') = 0 and E(') = 0;  the matrixes ' and '  are diagonal.  


 The measurement model parameters of Table 1 represent factor loadings. The factor loadings are the standardized regression weights for predicting observed variables from latent constructs.  To identify the variance of the latent variables, we set the first variable loaded to a factor equal to one.  It should be noted that most of the factor loadings are high and consistent for each of the latent variables under investigation.  As a consequence, it can be concluded that the model assesses the theoretical constructs hypothesized to exist at the level of latent factors with a reasonable degree of precision and that the observed variables are adequate indicators of these factors.  


To analyze the conceptual model, causal modeling procedures were applied to the survey data.  The statistical procedures for causal modeling are calculated in two distinct steps.  First, covariance among the observed variables (the actual questions from the survey) are linked to unobserved (or latent) constructs through a factor analytic model.  Second, the causal relationships among these latent constructs are specified through path analysis.  The end result is a test of the model and a set of statistics that describe how well the theoretically predicted (conceptual) model fits the actual data (Rodgers 1992).  This methodology is appropriate for studying variables that imperfectly represent latent constructs.  By using multiple indicators, causal modeling estimates minimize the biases imposed by measurement error or unreliability.  Because it is recommended that multiple criteria be used to evaluate the overall fit of a causal model (Bollen 1989; Medsker et al. 1994), we relied on several methods.  
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