31

THE EFFECT OF KNOWLEDGE-BASED INFORMATION SOURCES ON 

AUDITORS' ANALYSIS OF FUTURE INFORMATION

by

Waymond Rodgers*

University of California, Riverside

and

Thomas Housel

University of Southern California

October 2001

*Correspondence to:


Dr. Waymond Rodgers

                                                  Associate Professor


Graduate School of Management


University of California


Riverside, CA  92521

THE EFFECT OF KNOWLEDGE INFORMATION SOURCES ON

AUDITORS' ANALYSIS OF FUTURE INFORMATION

ABSTRACT:   The research models how auditors consider knowledge-based information when confronted with a task that requires their professional opinion on a company’s forecasted information. The research gets at how unfamiliar declarative knowledge is acted upon by standard procedural knowledge. Auditing is a small world context where declarative and procedural knowledge are well established for the rule of analyzing financial information. In our study we gave auditors non-financial knowledge-based information that had to be processed and integrated into their standard auditing decision model. This research uses a conceptual modeling approach to determine auditors’ perceptions of knowledge-based information effects on their judgment and decision choices when issuing an examination report supporting forecasted financial statements.   Creditors’ and investors' needs for forecasted information are paramount for decision-making purposes.  Therefore, an examination of auditors’ various decision making phases is examined in this study to help gauge the process they follow to support a client's forecasted financial statement information.  The results from eighty-four senior auditors displayed that auditors’ perception of knowledge-based information is downplayed compared to the traditional accounting information during their judgment and decision choice phases.  When confronted with conflicting information, auditors tend to place more reliance on financial rather than knowledge-based information.  One of the implications of this study is that auditors should be trained to handle knowledge-based information.  
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1.  INTRODUCTION

         Auditing provides a small world environment where declarative and procedural knowledge can be reasonably well-specified apriori.  Within this context, the problem addressed is how auditors process non-financial knowledge-based information about companies in reaching audit decisions.  Specifically, making decisions about whether to issue an examination report supporting management’s forecasts.  This becomes particularly important because investors and creditors are clamoring for auditors to evaluate the long-term prospects for companies where traditional financial information alone is insufficient to evaluate forecasted performance estimates. To date, auditing research has not addressed this critical question within the context of how auditors use declarative and procedural knowledge to analyze information and reach audit decisions (Rodgers, 1997). We tackle this problem with a cognitive-based decision-processing model that explicitly focuses on the roles of declarative and procedural knowledge. Understanding how auditors use knowledge to process information will lead to a richer understanding of how decision makers in general use declarative and procedural knowledge to process information.

Because managers must convince auditors of the reliability and validity of their forecasts, they will benefit from understanding how auditors use company information to reach their decisions. Understanding the use of non-traditional knowledge inputs that are important for auditors’ forecast evaluations may help managers avoid harmful decisions by investment and credit institutions. 

Auditors' perceptions are not well calibrated to non-financial knowledge-based information due to a lack of benchmarks (Rodgers and Housel, 2001). That is, financial information has been benchmarked endlessly for years. Ratio analysis and trend analysis are common tools that auditors implement in comparing financial information to a company's previous years of financial information, or other select companies and/or industry averages.  These benchmarks enable auditors to better analyze and compare a company's financial information in order to advise management on expense reduction or revenue improvement. New measures of intellectual capital, knowledge asset utilization must be created in terms of common revenue and cost units to meet the rigor criteria of normal accounting and to allow the creation of ratios such as return on knowledge (Kanevsky and Housel, 1998). 

 
Auditors have been struggling with the problem of what kinds of non-traditional information can defensibly be included in financial statements. Accounting for intangibles, such as intellectual or knowledge assets, has been of paramount concern (Elliot, 1992; Housel & Bell, 2001; Housel & Kanevsky, 1995: A).  


The question becomes one of what kinds of financial information would help auditors, analysts, and investors predict the future earnings of such firms.   Moreover, the problem revolves around how auditors analyze such non-traditional information and how their analysis affects their decision making process.  Understanding this problem is critical because it affects how auditors provide forecasted financial statements to investors and analysts who in turn “trust” the audited statements and base their buy-sell-hold decisions accordingly.

The relevance of traditionally audited financial statements has come under increasing scrutiny.  “In recent decades the usefulness of financial reports of public companies has steadily declined, despite their increased gloss and girth. (Lev, 1998. p. 66).”   There is equal concern that including such information could prove dangerous to investors and analysts. “The most troubling idea of the IC [intellectual capital] generation is to tinker with financial statements, so companies full of smart people who don't make profits look more attractive to investors. (Rutledge1998, p. 75)." 

While, this controversy is ongoing, there is no controversy about the need to understand how auditors interpret and make decisions based on such information.   A better understanding of their decision making process will provide a better understanding of how such information will influence their eventual decision choices.  This becomes critical in understanding how auditors will interpret and eventually include new "Information Age" information in documents that investors and managers will use to make estimates of the future cash-flows of their firms.

      
Accounting firms are surveying their guidebook "value added services," because there exists a real demand for and willingness to supply (in the right legal environment) forecasted financial accounting information.  Forecasted financial statements are financial statements that deal with the future, not with the past.

Forecasts may not be as reliable as before in today’s fluid, knowledge economy.  That is, it’s no longer good enough to look at yesterday’s theories to predict tomorrow’s events.  We propose a model that tracks not only accounting information but also knowledge-based information.  Together they may provide us with more knowledge regarding sources of influence that impact upon auditors’ choices. The purpose of this paper is to model several processes that auditors use when they are confronted with a task that involves different sources of information in the analysis of forecasted financial statements.  Further, we test whether perception of knowledge-based information can alter auditors’ analysis of forecasted financial statements. Our study tests auditors' perceptions of non-management information in order to determine if our hypothesis hold that their perceptions are not well calibrated in light of non-existent or non-uniform benchmarks in the context of a forecasting environment. 

The conceptual model presented in the next section highlights the processes that decision-makers use in solving a problem or rendering a decision.  

Conceptual model
           Circles 1 - 4 in Figure 1 represent the theoretical constructs of perception, information, judgment, and decision choice (Rodgers & Housel, 1987; Rodgers 1992; 1997). In the first phase, perception and information affects judgment; while in the second phase, perception and judgment affects decision choice. The perceptual concept involves the framing of the decision environment.  This means perceiving deviations from informational sources in the decision environment, which includes internal and external informational factors that could affect the decision-makers’ area of responsibility.  The double-ended arrow connecting perception and information in Figure 1 represents this relation.  Further, information and perception are interdependent because information has no meaning without individuals interpreting it. It is also critical in understanding how individuals interpret information to realize that decision makers' perception may be preempted by biases (e.g. Tversky and Kahneman, 1974).   In this study, perception of knowledge-based information includes the impact of employing training, management’s turnover, management experience, and slow payment of debt.




Figure 1.
Decision Makers’ Processes Diagram
  


where P = perception, I = information, J = judgment, and D = decision choice.
The impact of information influences the judgment phase because information is stored in memory and affects summary inferences of decision makers (Rodgers & Housel, 1987; Rodgers 1992; 1999).  Judgment, referred to as the next step in the decision making process, requires more analysis of the financial information than the perceptual attention processes.  It is the judgment phase where analytical tools gained from auditing training are used for the interpretation of financial information. Therefore, auditors may place more weight on their judgment phase in analyzing financial information before they arrive at their decisions.

           In section 2 of this paper we discuss (a) auditing engagements of forecasted statements, (b) modeling information with auditors’ processes.  A description of our experiment is presented in section 3, followed by the analysis of our experimental results in section 4.  In the final section we convey our summary comments.

2. THEORY:  Modeling information with auditors’ processes

The processing of simultaneously presented sources of information does not always reflect a need for processing tradeoffs.  The manner in which individuals process simultaneously available information and the degree to which they can process one source and ignore others is greatly influenced by perceptual processes (Kinchla, 1992; Rodgers & Housel, 1987; Rodgers, 1992; 1999). 

First Phase: Perception of knowledge-based information and financial statement information effect on judgment 

The first phase includes perception of knowledge-based information and financial statement information (i.e., liquidity, profitability and risk).  In general, concepts measuring liquidity, profitability and risk prevail as the most significant indicators of financial statement information (Lau, 1987). The conceptual model helps us understand how information (i.e., liquidity, profitability and risk) interacting with decision makers' perceptions.  That is, when a decision maker is engaged in a task she/he places weights on the analyzed information that is intercorrelated with his/her perception of knowledge-based information, quite similar to a template match. 

Perception of knowledge-based information involves encoding, where a set of facts processed by the decision maker is part of his/her knowledge structures (Figure 2).  This process is influenced by decision makers’ knowledge base. Perceptual framing involves encoding, where a set of facts processed by the decision maker is part of his/her knowledge structures (Figure 2).  This set of facts or declarative knowledge is represented in the model’s measurement system. The declarative knowledge included non-traditional financial information, consisting of factual trends over a three year period of time on environmental pressure, plant location costs, changes in plant security, and rising insurance costs on their forecast analysis.  These factual trends represented the declarative knowledge that the subjects obtained from the cases. Specifically, subjects were asked to determine the informational usefulness of these facts.  We contend that subjects use this declarative knowledge in conjunction with their general problem-solving procedures (e.g., analogy, means-end analysis, working backward).  

 A substantial amount of research has been directed to the effects of knowledge on decisions in a number of auditing-related tasks (e.g., Nelson, Libby & Bonner, 1995; Tubbs, 1992).  A primary motivation for studying the effects of knowledge-based information is to determine if it can influence the formulation of knowledge structures captured in latter processes such as judgment.  This may further increase our understanding of the nature of knowledge structures when dealing with accounting expertise (Bedard & Chi, 1993).

------------------------------

Insert Figure 2 here

-----------------------------

Financial statement information analyzed by auditors is depicted in our model by the major concepts of liquidity, profitability and risk model.  This information (i.e., liquidity, profitability and risk) that affects judgment refers to representations derived by an individual from environmental stimulation or from processing that influences selections among alternative choices for actions (Massaro & Cowan 1993).  Further, auditors can draw upon their existing declarative knowledge base to generate constraints on the financial statement information as auditors apply their procedural knowledge to define acceptable outcomes. 

The transferal of knowledge between declarative knowledge and procedural knowledge is an interactive process (Rodgers and Housel, 1992). That is, declarative knowledge can be thought of as triggering a response in memory where the procedural knowledge is then activated. Our model depicts how external information and declarative knowledge is processed and often modified by procedural knowledge before a decision is made.  As indicated in the conceptual model in Figure 2, declarative knowledge filtered by perception can influence decision choice as well as being mediated by procedural knowledge during the judgment phase. 

Therefore, to determine the effect of auditors' perception of knowledge-based information as well as financial information on their judgment phase, the following hypothesis was tested:  

H1:  Auditors' perceptions of knowledge-based information as well as the financial statement information (liquidity, profitability and risk) will significantly influence their judgment phase. 

Second Phase: Judgment and perception effect on decision choice

The second phase involves problem-solving analysis; therefore the auditor must know an adequate set of operations.  Difficulty will result if a needed operator is not known or if an incorrect operator is used (Lewis, 1981).  Auditors use selective procedural knowledge that enables them to select operators in forming a useful solution.  

We contend that knowledge is embedded in judgment in our model (Figure 1).  Further, this knowledge represents procedural knowledge.  That is, ability (judgment) is an unobserved psychological concept whose measures are the observed or realized effects as represented by procedural knowledge.  Procedural knowledge is defined as knowledge about how to perform a task (Anderson, 1987; Waller & Felix, 1984).  Procedural knowledge can be viewed as operationalized by if-then condition-action rules, which specify that if a particular condition occurs, then a particular action takes place (Anderson, 1987).  Finally, procedural knowledge is considered to be developed through task experience.  Symbolic representation depicts unobservable concepts reflecting or producing measured indicators (see boxes in Figure 1).  These measured indicators can be viewed as cue weights that reflect individuals’ knowledge of different information sources.  This procedure adds to prior research in that it delineates measured effects that are governed by unobservable concepts such as procedural knowledge.  

Judgment enables decision makers to refine their operational skills, which influences their decision choices.  For example, decision makers are known to use two strategies consisting of “decomposition” and “conversion” (Devine & Kozlowski, 1995).  Decomposition allows individuals to reduce a problem into subsets by drawing on their existing knowledge to make inferences, add constraints and determine a small set of variables.  This process enables the problem to be “converted” into one, which may be solved by specifying actions addressing the perceived causes.  Judgment can be viewed as a multi-faceted process that includes knowledge and information acquisition, as well as the effects of perception.  The weighting and configuring these inputs are unknown (Payne, 1982). Research has documented that these inputs are necessary in order for decision makers to render useful and intelligent decisions. 

This second phase represents a culmination of information processing and knowledge acquisition.  We contend that individuals' behavior during the previous phases may not be optimal.  Evolutionists advocate that many behaviors have no obvious purpose.   That is, individuals may base their decisions partly on information that has no obvious or clear-cut meaning. Questions posed by many decision scientists are fundamentally empirical ones that are not simply addressable in terms of the optimality of models (Nosofsky, 1991).  Decision makers must be able to interpret this information in order to use it specifically for the task at hand.   Another important observation in the conceptual model in Figure 1 is that perception may directly influence decision choice.  This has some interesting as well as some meaningful implications.  For example, due to time pressures or expertise level of decision-makers, they may override their judgment processes when rendering a decision.  

Hence, to determine the effect of auditors' perception and judgment on their decision choice, we tested the third hypothesis:

H2:  Auditors' perception of knowledge-based information and judgment significantly influences their decision choice.

ii.  Method

Subjects
Participating subjects included eighty-four senior auditors who attended a Big Six CPA firm training school.  Their mean auditing experience was three years.  The results of Frederick, Heiman-Hoffman, & Libby, (1994) and Nelson, Libby & Bonner (1995) suggest that this is sufficient time to have developed an adequate knowledge structure of general auditing analysis experience.  Moreover, Hoffman, Shadbolt, Burton, & Klein (1995) advocated that the experts (or novices) must be presented some sort of task that taps into their knowledge and skill, that reveals their reasoning and judgment processes, and that permits assessment of their performance.  We believe the senior auditors in our sample had the necessary knowledge and skill level to perform the experimental task presented to them.1

Task

The subjects were asked to read two cases, to use the information in each of them to assess the forecasted financial statements for the company in each case, and to make a decision about whether to issue an examination report supporting the statements.  The information in each case consisted of financial statements, a management profile, and a company’s outlook story.  The management profile and outlook story described the company's past achievements and difficulties, as well as its forecasted future directions.  We deliberately manipulated the management profile and outlook story to contradict the financial statements and forecasted information.  This manipulated information provided the subjects with knowledge-based information assumed to interact with their perception of the knowledge. 

There were two primary pieces of information: the outlook story and the financial information. We manipulated the story information such that it was inconsistent or consistent with the financial information.  Two cases had financial statement information that was clearly defined and internally consistent with management profiles and outlook stories while the other two were less clear and less consistent. Cases 2 and 3 were consistent, whereas cases 1 and 4 were not.  The financial statement information in cases 1 and 3 were consider “good,” whereas cases 2 and 4 were not.  Companies considered with “good” financial statements had positive net income, whereas companies with “bad,” had net losses on the Income Statement.  Each subject was randomly assigned two cases: one of the former and one of the latter.  Total sample size equal 167 responses (84 auditors x 2 cases = 168 minus 1 incomplete case).

The financial information for the cases was based upon annual reports from the paper industry for three years and consisted of ratios, an income statement, a balance sheet, and a statement of cash flow for each case.  After the subjects read each case, they used an interval scale to indicate the:   (1) usefulness of knowledge-based information about the company; (2) the judgment he or she used to assemble procedural knowledge in evaluating liquidity, profitability, risk, and the overall performance of the company, each rated separately;  (3) decisions about whether or not to issue an examination report supporting the forecasted financial statements, and whether to extend hours for testing.  The following discusses the major concepts in the model, namely perception, information, judgment, and decision choice.  

Perception of knowledge-based information

This factor was assessed with events occurring outside of the realm of financial information, consisting of factual trends over a three year period of time on environmental pressure, plant location costs, changes in plant security, and rising insurance costs on their forecast analysis.  Specifically, subjects were asked to determine the informational usefulness of these facts. 

Information

Current ratio, net margin ratio, and debt/equity ratio represented the three major independent concepts of a company’s liquidity, profitability, and risk. These ratios were selected because a number of studies point out their significance as indicators of a company’s financial health (Van Horne, 1980). 

Judgment

This factor was assessed by the subjects’ evaluations of a company’s liquidity, profitability, risk, and its overall performance, over a three-year period of time.  Auditors survey such information to review the likelihood that such trends will continue as forecasted by management. They analyzed this information using basic financial analysis as depicted under standard auditing guidelines. For example, if accounts receivables are trending upward, it is reasonable to assume that revenues are trending upward as well. 

The auditor’s evaluations represent procedural knowledge that is formed through a variety of learning mechanisms such as composition and proceduralization (Anderson, 1987).  Judgment represents the unobserved concept that reflects procedural knowledge.

Decision Choice

This factor reflects two conditions regarding (1) a subject’s decision about whether to issue an examination report supporting the forecasted financial statements, and (2) whether to extend hours for testing.  The latter condition enhances structuring of the auditing decision.  In other words, it allows a degree of “realism” by enabling an auditor to modify his/her decision.
Model Equations

Following are the first and second phase structural model equations.  The first phase represents the effects of perception and information (i.e., liquidity, profitability, and risk) on judgment (y1); and the second phase equation that represents the effects of perception and judgment on decision choice (y2).  The structural equations are:

y1  = xxxx

y2  = x1y

Interpreted in the context of a multiple regression equation, eq. (1) indicates that  value for the effect of perception on y 1, is the effect of perception after “having controlled for  (liquidity),  (profitability), and  (risk) variables in the equation.”  Eq. (2) shows the  value for the effect of perception on y2 after having controlled for  (judgment).

Procedure

x (eqs. (1) and (2)) represents auditors’ perception of knowledge-based information.  This latent variable is measured by their assessment of the importance of the following four indicators:

- employing training,

- management’s turnover,

- management experience, and

- slow payment of debt.

x2, x3 and x4 (eq. (1)) represent financial statement information in terms of liquidity, profitability, and risk of a company, respectively. x2 is measured by the current ratio, x3 by the net margin ratio, and x4 by the debt/equity ratio.  

y1 (eq. (1) and (2)) is auditors’ judgment.  This latent variable is measured by four indicators, which represent auditors’ analysis and evaluation of a company’s:

- forecasted liquidity,

- forecasted profitability,

- forecasted leverage, and

- overall performance. 

y2 (eq. (2)) is auditors’ decision choices, a latent variable that is measured by two indicators: 

- issuing the examination report, and 

- extending hours for testing.

Data Analysis


A one-way repeated measure analysis of variance (1 x 4) design is used to determine if significant differences exist in the auditor's decisions about whether to issue an assurance letter supporting the forecasted financial statements issued by the company.  The most important advantage of using this repeated-measure design is to assess auditors’ decisions with regards to the four cases ranging from consistent to inconsistent information. 
Maximum likelihood (MLH) was used to estimate the conceptual and measurement systems implemented by the program LISREL (Joreskog & Sorbom 1993).   A major strength of LISREL is its latent-variables approach to covariance structural model testing, whereby multiple indicators of each factor are obtained.  Multiple indicators improve construct validity of measurements and reduce measurement errors (Rodgers, 1991; 1997).  

LISREL also allows the following amenities for model testing:  full information (e.g., MLH) estimation, statistical assessments of model fit and indications for improving the model, and relaxation of classical regression assumptions (i.e., no error term correlations, no measurement error).2

There is considerable controversy over fit statistics; therefore, we interpreted several measures of model fit (Bollen, 1989b).  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, 1989a).  Hence, we examined Bentler & Bonett’s (1980) normed fit index (NFI), and Bollen’s (1989a) 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, James, Van Alstine, Bennett, Lind & Stillwell, 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 that verified how well the auditors’ models satisfy parameter restrictions (James, Mulaik, & Brett, 1982). 

III.  Results

Using the repeated measure analysis of variance design (Table 1), it was concluded that significant differences exist in the mean decisions among the case companies (F(3, 117) = 10.840, p < 0.001).  A t-test revealed that the auditors’ decisions were not influenced by whether a company financial statements were considered “good” or “bad” (p < 0.05).  Based on these results, apparently auditors are influenced by the conflicting information between the financial statement information and the management profile story.  This inconsistency of information may have contributed to the auditors’ ambiguity in the decision making process.  Modeling auditors’ decision processes may allow us to understand better their decisions.      

----------------------------

Insert Table 1 

----------------------------
The chi-square test disclosed moderate discrepancies between the observed correlation matrix and that implied by the auditors’ model (2=105, degrees of freedom=55).  Yet, the NFI, IFI, and CFI values surpassed the 0.90 threshold for acceptable fit (Bentler & Bonett, 1980).  Individual parameter estimates reported in Table 2 further corroborated this theory.  

The measurement system parameters of Table 2 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 indicator loading on its latent variable 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. Table 3 reports the correlation matrix, means and standard deviations of the model.

---------------------------------------

Insert Tables 2 and 3 about here

---------------------------------------

The details associated with the causal model parameters of Table 2 can be understood in the context of the following notation.  Each causal parameter estimate contains a subscript consisting of two letters.  These designations are derived from the first letters of the respective factor names communicated by the parameters (P-Perception of knowledge-based information, L-Liquidity, R-Riskiness or leverage, I-Income or profitability, J-Judgment, D-Decision Choice). The subscripts associated with regression weights (directional arrows in the figures) are ordered so that the second subscript signifies the antecedent variable (or "cause"), while the first refers to the dependent variable.

Hypothesis 1 was partially supported in that the cues of JL, JR and JI had a statistically significant effect on judgment (p<.05).  These results indicated that at the conceptual system level, the perceptual effects did not influence how auditors evaluated and judged information.  That is, auditors tend to rely upon the financial statement information to help them gauge whether or not forecasted financial statements are acceptable.  The first phase of the model that represents the effects of perception and information (i.e., liquidity, profitability, and risk) on judgment reported a R2  = 0.38.  This implies that the auditors relied upon other sources of knowledge and information that enable them to form judgment.  Further, the conflicting information between the management’s outlook story and the financial statement information may have created confusion in their deliberations in selecting the appropriate information.

Hypothesis 2 was partially supported since auditors' judgment phase had a significant influence on their decision choices.   That is, in the second phase DJ had a statistically significant effect on decision choice (p<.05).  The second phase which represents effects of perception of knowledge-based information and judgment on decision choice reported a R2  = 0.15.   The perception of knowledge-based information effects was statistically insignificant, and apparently did not contribute much in explaining decision choices.  The conflicting perceptual effects may have caused ambiguity, but do not represent the drivers that led to supporting forecasted financial statements.

For the perceptual construct, declarative knowledge indicators were all significant in terms of their weights in relation to the conceptual system (Table 2).  Although these knowledge inputs are important, it is the conceptual system that imports any operationalization of knowledge to latter stages of processes.  Declarative knowledge can be viewed in our model as a passive form of influence as opposed to an active measure of decision making as portrayed in the conceptual system.  This passive form led to a non-significant influence in the conceptual segment of the model.  This is very much in line with our conceptualization of our decision making model displaying an interplay between the stages as well as an "active” processor.

For the judgment construct, the procedural knowledge indicators are significant in light of their relations to the judgment concept (Table 2).  It is this type of knowledge that enables auditors to provide themselves with problem solving strategies.  The decision-making strategies are highlighted by the judgment concept, which reflects the way auditors select and encode their responses on the measurement scale.  This scale incorporates the procedural knowledge that stems from auditors' problem solving strategies.  This finding is both theory building and provided insight in that it provided another look at what governs or promotes certain actions or decisions derived from the conceptual "active" system not the measurement "passive" system.  Finally, choice or action is an observable concept whereby its measurement system displays the measurable effects of those actions.

IV.  CONCLUSIONS

Knowledge-based information influencing auditors decision making in the context of forecasted financial statements appear to be an area that needs more attention in future research.  This is because creditors and investors alike demand audited forecasted financial statement information.  These users gauge their decisions from numerous sources of information in which forecasted financial statements are a part.  Auditors become a valuable link to this process by rendering forecasted financial statements through an examination, a compilation, or an agreed upon procedures engagement.  This study attempted to model the relations of auditors' perception of knowledge-based information effects on their judgment, and their decision choices on whether to issue an examination report supporting the forecasted financial statement.  The results bear out that auditors did not rely upon their perception of knowledge-based information for judgment processing.  Auditors appeared to have ignored knowledge-based information since it did not lead to an improved facility for detecting or identifying information based on the auditors’ recent experience with it.  Hence, the processing limitations inherent in cognition imply that the efficient organization of information is crucial to effective task performance in most situations (Devine & Kozlowski, (1995).  Perhaps auditors could receive training in the importance of knowledge-based information when they are considering issuing an examination report supporting a company’s financial statements. 

Another possibility is that the knowledge-based information was of limited value because it did not meet the rigor requirements of traditional accounting measures. It may also have been the case that an important source of knowledge-based information would have involved the valuation of intangible assets.  The Knowledge Value-Added methodology (see Housel & Kanevsky, 1995: B ; Kanevsky and Housel, 1998) provides a methodology for valuing knowledge assets that both meets the rigor requirements of traditional accounting but also provides a way to determine the financial performance of intellectual capital, knowledge assets within a company. Future research is needed to determine what impact such non-traditional financial measures of intangible assets would have on auditors decision making processes in analyzing forecasted financial statements. 

The model described in this paper explored a conceptual system, which provides us a means of analyzing the parts or pathways that leads into a decision choice.  This system is decomposed into two phases, which characterize steps that influence choices.  It allows for a tracking of informative cues as well as an understanding of auditors' processes. 

        Further, a unique characteristic of our model is that it provides a method for assessing the relationship among concepts within the context of a substantive theoretical framework.  This modeling process also provides an understanding of the kind of relationships among variables that can lead to the development of theory-based expert systems. 

        In addition, the research casts more light on auditors’ modeling process using the concept of latent or unobservable variables.  Most of the concepts dealt with in decision making are latent.  The basic premise of this study using latent variables is that the covariation actually observed among the measured variables (e.g. procedural knowledge) is due to each measured variable's relation to the latent variable (e.g. judgment).  For example, the judgment variable in our model "explains" the relationships among the observed procedural knowledge variables better than previous models.  Consequently, the latent variables are said to be the "true" source of the originally observed covariations.

       Finally, the use of this modeling process may enable us to introduce additional information (such as measures of the financial performance of intellectual capital, knowledge assets) in our models in future research.  We can simultaneously test whether the concepts in the model are consistent with the assumptions of the model.  This study's approach provides a partial solution by representing diagnostic information and knowledge structures for decision making in a model that approximates reality.  Implications from this type of modeling may lead to improved model building and model analysis that will provide the best explanation of auditors decision making. 

         Future research is needed to determine how auditors use measures of the value and cost of knowledge in their perceptual and judgmental (judgment) processes. This extension of the current research represents a first step in laying the groundwork for the inclusion of measures of knowledge assets in financial statements.  "Good" measures of this critical asset alone are not enough,  it is also necessary to determine how auditors will actually use measures of knowledge in making auditing decisions.  Anticipating biases before they occur is the key to successfully including these "Information Age" measures in financial statements. 

NOTES

1. “Expertise” has not been depicted into a simple classification.  Hoffman et al. (1995) advocated that since expertise is a developmental process we cannot possibly learn what we need to know, either about expertise or about knowledge elicitation, by studying only experts.  Senior auditors’ work is part of the developmental process of auditing expertise, which we believe can shed additional light in the area of decision making. 
2. Similar to Rodgers (1992), we assume that the indicators of the dependent and independent constructs measure the unobserved variables of theoretical interest with error.  A confirmatory common factor analysis model is 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. 
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Table 1:  REPEATED MEASURES ANALSIS TEST

 DEPENDENT VARIABLE MEANS*

                     CASE1          CASE2            CASE3               CASE4
                Inconsistent      Consistent        Inconsistent         Consistent

                information      information       information        information
                      1.050            1.125                 1.475                   1.500

 UNIVARIATE  REPEATED MEASURES ANALYSIS  WITHIN SUBJECTS

 SOURCE                SS       DF          MS          F           P       

 Decision             6.525        3          2.175      10.840     0.001   

 ERROR             23.475    117         0.201                     

* where 1 = issue an assurance letter;  2 = do not issue an assurance letter. 

Table 2:  MEASUREMENT AND CONCEPTUAL      

PARAMETER ESTIMATES


Measurement Model Parameters*
Factor and Variables
Factor Loading
Error Variance
Perception

 Environmental pressure 
0.463A
0.000
 Plant location costs    
0.789
0.357 

 Changes in plant security 
0.704
0.313 

 Rising insurance costs   
0.417 
0.238 



Judgment 
  Forecasted liquidity     
0.558A
0.000
  Forecasted profitability          
0.806
0.000 

  Forecasted leverage        
0.871
0.212 

  Overall performance   
0.730
0.193 



Decision Choice
  Issue the examination report                    0.545A                                0.000
  Extend hours for testing                           0.555
0.246 


Causal Model Parameters


Standard Weight
Critical Ratio
Regression Weights

JP 
 0.027  
 0.342 


JL
 1.129
  3.431*  

JR
 0.358
 3.127*   

JI
 0.880
2.789*

DP                                                  0.063
0.479 


DS
 1.056
 4.052* 

Residual variances
  Industry regulatory complexity
0.621 
 Annual external audit fee paid
0.850  


Chi-square with 55 df=105          Normed fit index = 0.92


Incremental fit index = 0.96        Comparative fit index = 0.96

Where P-Perception, L-Liquidity, R-Riskiness or leverage, I-Income or profitability, J-Judgment, D-Decision Choice.

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

*p < .05          AParameters' values fixed by scaling.

Table 3:  Means, Standard Deviations, and Correlation Matrix

CORRELATION MATRIX TO BE ANALYZED       

    J1          J2           J3          J4          DC1    DC2        M1       M2         M3        M4        CR         DE        NI   

              --------   --------   --------   --------      -------   -------   --------   --------   --------   --------   --------   --------    ------

       J1       1.00

       J2       0.46       1.00

       J3       0.49       0.69       1.00

       J4       0.34       0.55       0.70       1.00

     DC1   -0.29      -0.38      -0.25      -0.16       1.00

DC2    -0.22      -0.28      -0.27      -0.17      0.30       1.00

     M1     -0.02      -0.12      -0.05      -0.02       0.13      -0.02    1.00

M2       0.03      -0.05       0.08       0.09       0.01      -0.01     0.36       1.00

M3       0.04       0.01      -0.02      -0.03       0.05       0.04     0.34       0.55       1.00

M4       0.04      -0.03      -0.05       0.04       0.05      -0.08     0.20       0.33       0.29       1.00

CR       0.45       0.56       0.42       0.32      -0.31      -0.33    -0.04       0.01       0.05       0.03       1.00

DE      -0.41      -0.59     -0.44      -0.37       0.33       0.26      0.02       0.01       0.02       0.03      -0.81       1.00

 NI       0.47       0.54       0.39       0.28      -0.30      -0.27    -0.05       0.03       0.05       0.04       0.98      -0.81    1.00

MEANS

  M1             M2             M3         M4           J1            J2            J3            J4

              48.934     62.371       60.066     62.593     57.838     56.216     50.647     47.874

               DC1        DC2           CR            DE               NI

              76.746    118.323      1.697        1.113           0.093

  STANDARD DEVIATIONS

                M1         M2            M3           M4           J1            J2             J3           J4

             21.554     18.886      21.423     20.546     14.758     19.873     18.167     19.785

               DC1          DC2               CR          DE             NI

              52.949     55.532            0.182       0.572         0.047
 Where, M1 = recent management changes affecting employee training, M2 = recent management turnover, M3 = management’s experience with the company’s product lines, management slow payment of their debts to vendors. J1 - J4 represent the analysis of the company’s forecasted liquidity, profitability, leverage, and overall performance respectively.   DC1 and DC2 represent approval of the forecasted report and extending hours for more testing.  CR = the current ratio, DE = the debt/equity ratio, and NI = the net margin ratio.

FIGURE 2 – AUDITORS’ MODELING PROCESSES
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