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rationdly weighing conflicting audit evidence with varying source rdiability. The aithmetic weights
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AUDITORS BELIEF REVISION: RECENCY EFFECTS OF CONTRARY AND

SUPPORTING AUDIT EVIDENCE AND SOURCE RELIABILITY

INTRODUCTION

Auditing is characterised as a sequentid process in which pieces of audit evidence are evaluated rdative
to financia statement assartions (e.g., Cushing and Loebbeck 1986; Felix and Kinney 1982; Gibbins
1984). In arriving at a judgment concerning a particular financia statement assertion, auditors start with
aninitid bdief about the assertion and revise the belief upward or downward as they receive and assess
each new piece of audit evidence. The audit evidence may be pogtive (or supporting; or mitigating; or

confirming) or negeative (or rgecting; or contrary; or disconfirming) and strong or week.

Objectives and Resear ch Question

The extent to which collected audit evidence is persuasve is a matter of professond judgment (Gibbins
and Mason 1988; CICA Handbook, Section 5300; SAS NO. 1, AICPA 1975 and AUS 502 1996).
Although theoreticd discussons of the nature of evidence in auditing exis (e.g., Shafer and Srivastava
1990; Toba 1975) and professona standards have attempted to codify audit evidence requirements
(SAS NO.1, AICPA 1975 and AUS 502 1996), our understanding of how auditors judge the

persuasveness of audit evidence remains limited.



Understanding how persuasveness and sequentid presentation of audit evidence affect auditors

judgments is particularly important in Stuations where there is conflicting (postive and negative) audit
evidence of varying strengths. For example, consder a Stuation where the auditor is presented with
positive audit evidence from a source with high reiability followed by negative audit evidence from a
source with low reliability. The literature suggests two different outcomes. Studies have shown both that
auditors place greater weight on negative evidence compared to positive evidence (Ashton and Aghton,

1988; Asare, 1992; McMillan and White, 1993) and that they are sensitive to source rdiability (Rebee
et a., 1988; Hirgt, 1994; Goodwin and Trotman, 1996; Goodwin, 1999). Whether the direction
(postive or negative) or source reiability (high or low) of the pieces of audit evidence plays an
important role in belief revison is an important question to investigate. Poditive and negative audit
evidence can dso be received in the reverse order. Hence, whether the order of presentation affects
auditor's belief revison is aso an important issue. Thus, the research question is the following: Do
auditors display order effects in belief revisons when postive and negative (mixed) audit evidence of
varying rdiability is presented in a sequentid mode? Order effects are investigated by manipulating the
order of presentation. In the sequentid mode, weak evidence can follow strong evidence (or vice

versd), negative evidence can follow postive evidence (or vice vers), and so on.

Mativation for the Current Study
There are two reasons for undertaking this study. First, despite the critica nature of audit evidence to
audit engagement, very few studies have examined the relation between audit evidence characterigics

and audit judgment. Recently, researchers have highlighted this deficiency. For example, Cagter and



Pincus (1996) specificdly encourage studies that investigate the interactive effects of source reliability

and other characteristics of audit evidence.

Second, and most importantly, this research is motivated by the belief that auditors experience maximum
judgmentd dress within a contradictory audit evidence paradigm. Unfortunately, no audit guiddines
exist to help auditors evaluate contradictory audit evidence. The absence of guiddines is especidly
problematic when mixed audit evidence of varying reliadility is evduated. Hence, there is a need to

increase the understanding of auditors behaviour under a contradictory audit evidence paradigm.

Importance of Recency and Order Effectsin Auditing

The Bdief-Adjustment Modd developed by Hogath and Einhorn (1992) has provided audit
researchers with a modd to predict and study the effects of audit evidence on audit judgment. The
Belief-Adjusment Modd is based on an anchoring and adjusting process and attempts to provide a
descriptive theory of belief updating. It modds auditors belief adjustments as a function of direction,
strength, type of evidence, order of presentation and response mode (step-by-step or sequentia (SbS)

or end-of-sequence (E0S)).

The Bdief-Adjusment Modd provides a number of recency (order) effect predictions. Of particular
interest to the present study are those Stuations where participants receive a short series of cues that
contain mixed (pogitive and negetive) evidence in an SbS mode. For complex tasks, the modd suggests

that arecency effect will occur. Recency effects refer to Stuations where, when auditors are presented



with informationd items in sequentid form, the latter items dominate thar fina opinion (Hogarth 1987,

55).

Theissue of recency is important to auditors because evidence suggests that auditors revise beliefsin a
manner different from other information evaluators. Because of the nature of auditing, auditors are likely
to be more sengtive to certain types of audit evidence than other decision makers (Trotman and Wright
1996). For example, because auditors encounter the risk of legd liability of mis-statement, their primary
concern is that financid statement errors may go undetected. Hence, auditors are more likely to place
greater weight on negative audit evidence than on podtive audit evidence (Ashton and Ashton 1988;
Aghton and Ashton 1990; Gibbins and Wolf 1982; Kida 1984, Knechel and Messer 1990, Asare

1992; McMillan and White 1993).

To illudtrate recency effects in an auditing setting, suppose an auditor initidly believes (based on a
review of controls and the results of andytica procedures) that the net balance of assetsis likely to be
farly gsated in accordance with generdly accepted accounting principles. Additiond audit evidence
about assets can be ether podtive or negative; that is, the information can ether increase or decrease
the strength of the auditor’sinitid belief about fair presentation. Moreover, each piece of additiond audit
evidence collected is not likely to be equally persuasive to the auditor. Instead, its strength with respect
to supporting or rgjecting the initid belief about fair presentation is likely to vary depending on its source
or other factors." Findly, additiona audit evidence collected could support or reject the initid belief.
Alterndively, the additiond audit evidence could be mixed in its goparent implications about far

presentation.



Mogt auditors probably will agree that beliefs about far presentation should be influenced by the
direction, strength, and type of audit evidence, but not by the order in which audit evidence is evaluated.
If the auditors strength of belief about fair presentation depends on whether strong audit evidence is
received before or after weak audit evidence, or on whether podtive audit evidence is received before
or after negative audit evidence, then the amount of additiona audit evidence collected, and potentialy
the efficiency and effectiveness of the audit, can vary (Ashton and Ashton 1988). For example, two
auditors may receive exactly the same evidence but in a different order and subsequently arrive a

different conclusons, thereby potentialy reducing audit effectiveness or efficiency (Trotman 1996).

Recency Effects Studiesin Auditing

Severd dudies in accounting and auditing concentrate on testing the predictions of the Belief-
Adjusment Modd by manipulating direction, type of evidence, and response mode of pieces of audit
evidence (Ashton and Ashton 1988; Butt and Campbell 1989; Ashton and Ashton 1990; Tubbs &t d.
1990; Asare 1992; Pei et d. 1992; Krull et d. 1993; Messier 1992; Cushing and Alawat 1993,
Kennedy 1993; Messier and Tubbs 1994; Trotman and Wright 1996; Arnold et a. 2000; Monroe and
Ng 2000). Generdly, results have been consstent regarding the prevaence of sgnificant recency effects
when mixed audit evidence is evduated in a sequentid mode. Other Stuationd factors that Hogarth and
Einhorn (1992) believe mitigate recency effects (e.g., prior beliefs, experience, review process,
hypothes's frame, task complexity, accountability) have aso been investigated with respect to mixed
audit evidence and response mode (Butt and Campbell 1989; Pe et al. 1992; Krull et al. 1993;
Kennedy 1993; Messier and Tubbs 1994; Cushing and Ahlawa 1993; Trotman and Wright 1996;

Arnold et d. 2000). Some of these studies show conflicting results (Pel et d. 1992; Krull et d. 1993,



Kennedy 1993; Messier and Tubbs 1994; Cushing and Ahlawat 1993; Trotman and Wright 1996;
Arnold et . 2000; Monroe amd Ng 2000). For example, Messier and Tubbs (1994) results suggest
that auditor experience serves to mitigate recency effects, while Krull et d. (1993) and Arnold et 4d.

(2000) find that experienced auditors exhibit gresater recency effects.

The primary objective of most order effects sudies has been to investigate Stuationa variables that may
mitigate order effects. One aspect of the Bdief-Adjustment Modd that has not been investigated to
date is the order effect due to combining mixed audit evidence of varying strengths. In a sequentia
mode, the Bdief-Adjustment Modd predicts greater belief revisons for stronger pieces of evidence.
Strength with respect to supporting or rgecting the initid belief about far presentation is likely to vary
depending on its source or other factors (Ashton and Ashton 1988). This study defines strength of a

piece of audit evidence in terms of source riability (credibility).?

The issue of belief revison is important when audit evidence has differing persuasive (rdiability) power
(Mautz 1958; Anderson and Marchant 1989). Because the cost of collecting different types of audit
evidence differs (eg., the cost of collecting debtors confirmationsis different from computing receivable
ratios), knowledge about the inferentid value of each type of audit evidence will be hdpful to auditors. If

auditors do not consider reliability appropriatdy, audit efficiency or effectiveness can be compromised.

Failing to consder the reiability of audit evidence can dso lead to the threat of legd action. Under
common law, auditors must exercise reasonable care and sKill in evaduating audit evidence. In the case

of Alexander & Ors v Cambridge Credit Corp Ltd & Anor (1987) 5 ACLC 587, the defendants



cdamed that the plaintiffs (auditors) were negligent and sought damages to the extent of $142 million.
The Court of Apped in New South Waes, Audrdia ruled that the plaintiffs (auditors) were not
negligent for relying on incorrect legad opinion in goplying the terms of the debenture trust deed.
However, the Court of Apped went on further to mention that the auditor should obtain the advice of a
reliable expert when faced with a problem that is beyond the auditor’s competence. The auditor should
regard the expert’s opinion as an important body of audit evidence, dthough ultimately the judgment is

the responghility of the professond auditor.

Contributions

Our comprehengon of the attributes that make audit evidence persuasive would be ussful in developing
theory-based models of professona judgement (Caster and Pincus (1996). A generd theory of audit
evidence will dlow us to evduate the severd competing mathematicd modds (eg., Dutta and
Srivastava 1993; Srivastava and Shafer 1992; and Boritz and Wendey 1990) that best represents audit

judgment.

This sudy has potentialy important implications for audit engagements. Our understanding of how
auditors judgments are affected by the various source characteristics of audit evidence is likely to
improve the desgn of decison ads for auditors. In the design of decison ads and expert sysems,
designers need quantitative measures of the strength or persuasiveness of evidence. In some cases,
developers of expert systems miake strong assumptions about the strength of evidence because little is
understood about the factors that determine the persuasiveness of evidence. For example, the model of

audit evidence evauation developed by Boritz and Wendey (1990) and ADAPT expet system



developed by the Grant Thorton Internationd CPA firm (Gillett 1993) both rely on heurigtic rules for
assgning weights. One such heurigtic rule assgns aweight of “3” to podtive evidence and aweight of
“1” to negative evidence. A deegper understanding of the characteristics that influence persuasiveness

would provide a more refined foundation for assgning weights (Caster and Pincus 1996).

The sudy of characterigtics that influence persuasiveness of evidence has potentid benefits for the
education and training of auditors. At least until research provides a normeative model of audit judgment
that is widely used for expert systems in practice, audit judgment will remain a human-decision process
(Caster and Pincus 1996). In such a stuation, students and novice auditors may benefit from training
regarding the characteristics that make evidence more or less persuasive to experienced auditors.
Findly, the outcome of this research will increase awareness among auditors about possible problems

associated with processing audit evidence in a sequentid mode.

Section 2 presents an overview of the Belief-Adjusment Modd and presents the arguments and

evidence that relate to the various hypotheses. Section 3 outlines the research design. Section 4 presents

the results and Section 5 discusses the limitations, implications and future research.

THE BELIEF-ADJUSTMENT MODEL

Hogarth and Einhorn (1992) have proposed and tested a descriptive modd of belief revison cdled the

Bdief-Adjusment Modd. They hold that individuas faced with new evidence revise their beliefsusing a



sequentid  anchoring-and-adjustment  process. This results in the current opinion (the anchor) being
adjusted by the impact of succeeding pieces of evidence. The mode can be formulated as follows:

Sc= Sert Wi [s(Xi) - R] (1)
where:
S« = degree of beief in some hypothes's, impresson or attitude after evauating k pieces of evidence
O£ £1).
S«.1 = anchor or prior opinion. Theinitid strength of belief is denoted S,.
S(Xx) = subjective evduation of the kth piece of evidence. (Different people may accord the same
evidence, Xy, different evauations. Bounds on s(xi) are specified below.)
R = the reference point or background againgt which the impact of the kth piece of evidence is
evaluated.
w;, = the adjustment weight for the kth piece of evidence (O£ wy £ 1).
The adjusment weight, wy is dependent upon the individud’s sengtivity to new evidence, the Sgn

(+ or -) of the impact of the evidence (i.e,, s ( Xk ) - R) and the levd of the anchor, Sc;. Thus when s
(x)E R, we=2a S andwhen s(x) >R, wg=b 1-S.)wherea and b (0Of£a, b £ 1)

represent sengtivity toward “pogitive’ and “negative’ evidence respectively.

Order Effects Predictions
Hogarth and Einhorn (1992) make a distinction between evauation and estimation tasks. In evauation
tasks, evidence is seen as bipolar (-1£ (xi) £ +1) rdaive to a hypothess (confirming versus

disconfirming), and its impact is independent of the reference point R (i.e, R=0). In contragt, in
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estimation tasks, evidence is seen as unipolar (O£ S(xk) £ 1), and itsimpact is dependent upon R (i.e,
R=S.,). Different predictions are made depending on (a) how the evidence is coded (i.e., evauation
versus estimation task); how the evidence is processed (i.e, Step-by-Step &bS) versus End-of-
Sequence (Eo9)); and (c) the nature of the adjustment process, which is dependent upon the values of

a and b . That is, the adjustment weight for negative evidence is proportionaly equa to the anchor,

and the adjustment weight for positive evidence is proportiondly equa to the complement of the anchor.

This study’s experimentd task is an evauation task. It is not an estimation task because the evidence
will need to be interpreted as confirming or disconfirming the hypothess under consideration.
Specificdly, the task will require the formulation of opinion with respect to an account balance based on
evaduaion of mixed audit evidence of varying srength usng an SbS response mode. Under these
conditions, the Bdief-Adjustment Modd predicts a recency (i.e,, an order) effect. That is, when
subjects evauate severd pieces of mixed evidence (e.g., postive and negative), the last (most recent)
piece will have an inordinately strong impact on the fina judgment. The expected strength of this effect

can be expressed as follows (for the derivations, see Appendix A):

D=-ab sx)s(x:) 2
where:
D = recency effect;
a and b areasdefined earlier;

S(x.) = subjective evauation of negative evidence; and

1



S(x. ) = subjective eva uation of pogitive evidence.
The above equation indicates that the magnitude of the recency effect is dependent upon a and b
(i.e, sengtivity to podtive and negative evidence). Table 1 summarises the predictions of the Bdlief-

Adjustiment Mod.

Insert Table 1 here

As an illugration in auditing, suppose an auditor receives two pieces of mixed audit evidence in
sequentia mode for an evauation task. Assume that the confirming audit evidence is from a source with
low reliability and the auditor assesses the subjective strength (S( Xk )) of this piece of audit evidence as
0.4 (on a scae of 0 to 1, where O represents weak audit evidence and 1 represents strong audit
evidence). The disconfirming audit evidence is from a source with high rdiability, and the auditor
asesses the subjective strength of this piece of audit evidence to be 0.6. Assume that the anchor or
prior opinion (Sk.;) is held congtant at 0.5 and the auditor has a neutra attitude toward both the positive

and negative audit evidence (i.e, aand b are both equa to 1). The Beief-Adjusment Model

predicts a lower belief revison for confirming audit evidence followed by disconfirming audit evidence

compared to disconfirming audit evidence followed by confirming audit evidence.

Appendix B presents the numerical cdculations usng the Belief-Adjustment Modd. Belief revison is
computed by subtracting the find belief from the initia belief or anchor (see Ashton and Ashton 1988;

Asare 1994). That is, the belief revison for the above illustration for positive/negative sequence is -0.22



(0.28 - 0.50) and negative/postive sequence is 0.02 (0.52 - 0.50). Accordingly, the following

hypothesisis proposed:

H1: Auditors exhibit recency effects when they evaluate short series of mixed audit evidence in a

sequential mode.

Competence of Source

Severd dudies in psychology show that the competence of the source is an important determinant of
persuasive power (Petty et a. 1981; Heesacker et al. 1983; Chaken 1980; Kelman and Hovland
1953; Rhine and Severance 1970; Cook and Fay 1978). Smilar sudies in auditing show that auditors
are sengitive to source competence (Rebele et a. 1988; Hirst 1994; Goodwin and Trotman 1996) In
the audit opinion judgment context, audit evidence from a more competent person is expected to be
more reliable than audit evidence from a novice. A competent person means that an individua has the
ability to measure or interpret an item or event accurately. Here the primary belief is that an expert or
informed person has the correct information about the item or event. Courts of Law have emphasised
smilar views (see Alexander & Orsv Cambridge Credit Corp Ltd & Anor (1987) 5 ACLC 587). As
discussed earlier, there is legd and professonal (SAS No 11, AICPA 1975; AUS 606 1995)
requirements for auditors to exercise due care and sKkill in evaluaing audit evidence that comes from
persons with varying competence. Such an environment is likely to cause auditors to place higher

reliance on audit evidence from a more competent person.
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The above discussions result in the following research hypotheses®,

H2: The mean belief revision of auditors who evaluate positive audit evidence from a source
with high competence is greater than the mean belief revision of auditors who evaluate positive

audit evidence from a source with low competence.

H3: The mean belief revision of auditors who evaluate negative audit evidence from a source
with low competence is greater than the mean belief revision of auditors who evaluate negative

audit evidence from a source with high competence.

Conflicting Audit Evidence and Sour ce Reliability

Prior psychologicd literature shows that individuas place more weight on evidence from amore reliable
source when presented with conflicting evidence (Rosenbaum and Levin 1968). In auditing contexts,
when presented with conflicting audit evidence, auditors are expected to place greater weight on audit
evidence from a more reliable source. Also, legd and professond requirements emphasise source
reliability factors. Despite auditors being concerned with financia statement errors going undetected,
they are likely to pay more attention to source religbility factors when presented with conflicting
evidence. This situation will occur because auditors do not face a significant increase in perceived risk of
legd liahility for placing lower weight on conflicting audit evidence from a less reliable source compared

to conflicting audit evidence from amore reliable source:*
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Moreover, if auditors fal to consder the source rdiability of audit evidence appropriately, audit
efficiency and effectiveness can be compromised (Hirgt 1994). For example, if the reiability of pogtive
audit evidence is overweighed (underweighed) underauditing (overauditing) can result. Smilarly, if the
reliability of negative audit evidence is overweighed (underweighed) overauditing (nderauditing) can
result. Figure 1 illudrates these effects. Therefore, it islikely that the weight auditors place on conflicting
audit evidence from a more reliable source is likely to outweigh the weight auditors place on conflicting

audit evidence from aless reliable source.

Insert Figure 1 here

Conflicting Audit Evidence, Sour ce Rdiability and Configural Processing

Source rdiability (high versus low) and conflicting audit evidence (positive versus negetive) are likdy to
produce an interaction effect (configural processing). Configurd information processing is "cognition in
which the pattern (or configuation) of the simuli is important to the subsequent judgment/decison”
(Brown and Solomon 1990, p.19). Because auditors are more sendtive to negative audit evidence
compared to positive audit evidence (Ashton and Ashton 1988; Asare 1992; McMillan and White
1993) they are likely to pay less attention to source reliability when audit evidence is negative compared
to when audit evidence is pogtive. This should result in a sgnificant interaction effect, with the mean
differences between the low source rdiability and the high source rdiability being smdler when audit
evidence is negative compared to when it is pogtive. In a recent empirica study, Goodwin (1999)
investigated the effects of source integrity (low and high) and consistency (consistent and inconsistent) of
audit evidence. Her results show that auditors pay more attention to source integrity when evidence is

cond stent.
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Conflicting Audit Evidence and Order of Presentation

Severd dudiesin accounting and auditing show that auditors display recency effects when they evauate
conflicting audit evidence in a sequentiad mode (Ashton and Ashton 1988; Tubbs et d 1990; Messer
1992; Asare 1992; Krull et d. 1993; Messier and Tubbs 1994; Kennedy 1993; Trotman and Wright
1996). Recency implies that grester weight is given to the latest piece of conflicting audit evidence.
Recency effects are presumed to be the largest when both positive and negative audit evidence is strong
and when beliefs are highly sengtive to evidence. The Bdief-Adjusment Model dso predicts recency
effects for wesk pieces of conflicting audit evidence, an implication of the model that has not been tested
previoudy. Therefore, auditors are expected to display recency effects when they evaduate conflicting

audit evidence of varying reliability in sequential mode.

Conflicting Audit Evidence, Source Competence, and Order of Presentation

Conflicting pieces of audit evidence with varying source competence can be processed sequentidly. As
an example in auditing, suppose that the auditor isin the process of ascertaining the fairness of the vaue
of inventory of aclient in the chicken indugtry. The auditor is trying to verify the vaue of live chicks that
form a materid part of the inventory. The vauation of live chicks is a complicated process. Often live
chicks are vaued using a sandard formulation developed for a specific breed. However, the process of
determining the vaue is affected by changes in growth rates. Auditors often rely on experts to provide
evidence as to the vaue of live chicks In such an ingance, the auditor could obtain reports from
independent vauers. Assume that the auditor receives areport from avauer with one year’ s experience

with the chicken industry. This person provides a negetive report, tha is, the vaue of the live chicks
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inventory is materialy overstated. Further, assume that the auditor obtains a second report from an
independent person with ten years of experience in the chicken industry. This person provides a postive
report, that is, the value of the live chicks inventory is acceptable as reported. The auditor faces a

gtuation of conflicting audit evidence with differing competence of source.

The auditor can dso receive the same pieces of audit evidence, but in the reverse order. The auditor is
likely to place greater weight on the piece of audit evidence from the valuer with more experience as
opposed to the vauer with less experience. Because auditors are more concerned about financid
gatement errors going undetected, negative audit evidence from the vduer with more experience is

likely to receive the greatest weight.

Irrespective of competence of the source of the pieces of conflicting audit evidence, the Belief-
Adjustment Modd predicts recency effects when mixed audit evidence is evduated in a sequentia
mode Hogarth and Einhorn, 1992). That is, the latest piece of conflicting audit evidence receives
greater weight. For example, when posgitive audit evidence from a more competent person is followed
by negative audit evidence from a less competent person, the Belief-Adjustment Modd predicts that the
latter audit evidence is likely to recelve a grester weight. Accordingly the following hypothess is

proposed:®

H4: Regardless of the competence of the source, the mean belief revision of auditors who
evaluate positive audit evidence followed by negative audit evidence is less than that of auditors

who evaluate the same evidence in the reverse order.°
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RESEARCH DESIGN

In this study, two independent variables were manipulated usng a within-subjects desgn. These
variableswere (1) leve of competence (high (H) versuslow (L)) of the source supplying the positive (P)
evidence, and (2) levd of competence (high versus low) of the source supplying the negative (N)
evidence. The proxy for level of competence was the level of experience possessed by the person
supplying the audit evidence (one year for low and ten years for high). The four experimentd Stuations
conssted of dl the combinations of these two variables. Positive (negative) audit evidence was pieces of
audit evidence that supported (rgected) the audit assertion. The audit evidence was framed within an
oversatement of asset scenario with a non-error hypothesis frame.”  In addition to the variables
manipulated within subjects, one independent variable was manipulated between subjects. The order
(pogtive followed by negeative and vice versa) in which the audit evidence was presented was
manipulated a two levels. Figure 2 presents the research design and Table 2 presents the within-

subjects and between-subjects situations.

Insert Figure 2 and Table 2 here

Task
One case was developed based on the characteristics of audit evidence identified in the previous
section. The case contained an evaluation task. It seems likely that auditors would evauate a new piece

of audit evidence as being pogtive or negative in relation to the audit assertion before revisng their belief
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about that audit assertion. It is assumed therefore, that auditors generaly employ an evaduation (additive)
mode when revising beliefs. The assumption is based on the fact that previous research in audit setting
(e.g., Ashton and Ashton 1988; Tubbs et at. 1990) report evidence (no order effects with consistent
evidence) that supports the prediction of the mode for evauation but not estimation tasks. Specificdly,
auditors were required to evaluate podtive and negative audit evidence from source with varying
competence in a sequentid mode. The task was to form an opinion about the fairness of inventory
vauation in the chicken industry. Pogitive audit evidence indicated that inventory was fairly vaued and

negetive audit evidence indicated thet it was materidly overvaued.

Participants

Auditors from three of the Big 5 CPA firms in Fiji participated in this study. Eighty-eight auditors
participated in the experiment. The participants were randomly assigned to the two trestment groups.
The sample size of each group was made up of 44 participants. Table 3 presents some demographic

information.

Insat Table 3 here

Procedure

The experiment was conducted a the offices of the audit firms. Three separate sessons were
conducted, one each, a each of the audit firms. All participants received an experimental booklet with
severd pats. The firg part contained an introduction with the purpose of the research and generd

ingtructions. The second part contained the case. Participants were required to sudy the case. Aninitia
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judgment (anchor) with respect to the account balance was presented (50 in this case). Care was taken
to design the case that made the anchor as redigtic as possible. On the following pages the participants
were provided with four conditions (treatments). Each condition contained two pieces of audit evidence.
The second piece of audit evidence in each condition was secured with an office pin to ensure that
participants did not read the second piece of evidence before revising the initid judgment with respect to
the first piece of audit evidence. For each condition participants were required to revise their initia
judgment after evaluating the first piece of the audit evidence (J1). Participants scored find bdief on a
scae of 0 to 100 where 0 was most likely that the inventory accounts were presented unfairly and 100
was mogt likely that they were presented fairly. They were then required to remove the pin and reed the
second piece of audit evidence on the next page. They were dlowed to compare the second piece of
audit evidence with the first piece of audit evidence but not alowed to change their revision with respect
to the first piece of audit evidence. They were then required to revise their opinion in light of the second
piece of audit evidence (J2). Participants were required to follow the same procedure to complete the
other three conditions. The dependent variable was computed by subtracting the final judgment from the

initial judgment (32 - 50).

The participants were then required to identify the audit evidence as ether postive or negative and
indicate the persuasive strength of each piece of audit evidence on a scde of 0 to 100 (O indicating
weak persuasiveness and 100 indicating strong persuasiveness). This test was conducted to test the
manipulation of each piece of audit evidence. The responses were then andyzed to determine the error

rate in identifying the direction (positive or negative) and rdigbility of the pieces of audit evidence.



ANALYSSOF RESULTS

Manipulation Test

The results of the manipulation check for the direction of the audit evidence show that only 7 of the 352
responses suggest coding errors. Four of these 7 responses relate to negative audit evidence, which
were coded as postive. As aresult of smdl percentage of such errors, the manipulation of direction of
audit evidence is viewed as successful. Results of the manipulation check for source religbility indicate
that audit evidence from a source with high competence is seen as more rdiable than from a source with
low competence (t=32.054, p=0.000). There is no sgnificant difference on points assgned to postive
audit evidence from a source with high (low) competence compared to negative audit evidence from a

source with high (low) competence, t=-0.397, p=0.692 (t=-0.527, p=0.599).

Analysis of Results

The experiment was conducted to test the effects of source competence and the order of presentation
on belief revisons of contradictory audit evidence. Table 4 presents the sequences and conditions of
each combination of the variables. For the purposes of analysis, responses and initial anchor are divided
by 100. Column 3 of Table 4 presents the mean of the find belief revison (dependent variable). A
three-way repeated-measures ANOVA modd is used to analyse the data. The mode is positive by

negative by order of presentation. Table 5 presents the ANOVA results®

Insart Table4 & 5
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Order Effects of Conflicting Audit Evidence Evaluated in a Sequential Mode: Test for H1

Tests of the order effects of the factoria design provide support for H1. The mean (standard deviation)
belief revison for the postive/negative order is —0.03892 (0.013) and for the negative/positive order is
0.02227 (0.0.13). This difference is datidicaly sgnificant (F= 11.927, p =0.001). It indicates a
sgnificant recency effect, with the content of the second piece of audit evidence having more influence

on the find belief than the first piece of audit evidence. Thus, H1 is supported.

A linear modd is gpplied to further explore the sgnificant recency effects. This modd assumes
differentia weighting of evidentid pieces as a joint function of ordind postion and rdiability of the
source of evidence. Both weighted average (Anderson 1968) and weighted sum (Fishbein 1967)
models have been shown to provide useful contexts for examining the differentia weighting of evidence
as a function of factors like ordind pogtion and set Sze within a smple order effects paradigm

(Rosenbaum and Levin, 1968).

A weighted average model is employed in this study to test the validity of the assumption that reliability
of source contributes to differential weighting of evidentia items and to explore the interactive effects of
reliability of source and ordina position. The general weighted average model gpplied to a smple order
effects paradigm assumes that the find belief response is a weighted average of the scale values of the
evidence presented, with the weighting of a given evidence being a function of its serid pogtion in the
sequence (Anderson, 1964). To account for differentid weighting due to reliability of source, the

following assumption is added to the generd modd: the serid position weight assgned to a piece of



evidence of a given vadue is incremented by an amount directly related to the rdiability of the source

supplying that piece of evidence (Rosenbaum and Levin, 1968).

Applied to the present paradigm, the model involves the presentation of two contradictory pieces of

evidence supplied by two different sources. It can be stated as follows:

R=M+[(Wy+Wsq) A + (W2 + Wso) Ay] / (W1 + Wy) 3
where:

R represents the final belief following presentation of the two pieces of audit evidence

M represents the midpoint or point of neutrdity of the rating scae employed, which in the

present study is 50 (initial anchor).

W; and W, are the serid position weight-components for Positions 1 and 2

W;s ; and Ws , are the source reiability welght-components. The parameters Ws ; and Ws , will
take on one of the values Wpy, Wpi, Wy, or Wy, depending upon the combination of the sign

and reliability of source supplying that evidence

A; and A; are the vdues of the audit evidence in ordind position 1 and 2. A; or A; recaives the
vaueof P if podtive audit evidence is presented in that position and N if negetive audit evidence

is presented in that position.



The modd predicts that the amount of change in belief above or below the neutrd point is a weighted
average of the vaues of the sgn of the evidence presented. Each piece of evidence is weighted
differentidly as a function of ordina position and the combination of the sgn of the evidence and source

rdlichility.

A linear expresson for the predicted belief for each of the Sgn-source sequence conditions is generated
using this modd. Column 3 of Table 6 shows these expressions. The combined responses to Conditions
NL-PH plus PL-NH, and Conditions NH-PL plus PH-NL, and Conditions PH-NH plus NL-PL, and
Conditions NH-PH plus PL-NL are al predicted to be equa Rosenbaum and Levin, 1968). The
weighted average mode then predicts that al interactions of the factoria design are zero (Anderson,
1964). Reaults of the 3-way ANOVA (positive by negative by order of presentation) show that none of
the interactions are ggnificant (Table 5). Therefore, the main effects of positive, negative and order of

presentation are further analysed.

Insat Table 6 here

Conflicting Audit Evidence and Sour ce Competence

Tedts of the main effects of rdiability (high versus low source competence) of the Pogtive (P) source
and rdiability (high versus low source competence) of the Negative (N) source confirm that high (H)

sources congstently produce more polarized responses than low (L) sources thus, supporting H2 and

H3. That is, the mean belief revison is sgnificantly greater when postive evidence is supplied by a

person with high competence than when it is supplied by a person with low competence (F = 64.790, p
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= 0.000). The mean bdief revison is dgnificantly lower when the negative evidence is supplied by a
person with high competence than when it is supplied by a person with low competence (F=54.599,

p<0.0000).

Since, support for the modd has dready been noted, meaningful relationships between parameter vaues
can now be assessed. From the data it can be estimated that the ratio (Wpy-WpeL)/(Whn-Wi) is equd
to 1.11. This ratio indicates that the difference between the effect of high source competence and the
effect of low source competence is dightly more for positive audit evidence compared to negative audit

evidence.

Due to the limited degrees of freedom available, a unique set of estimates of the parameters of the
mode cannot be obtained. However, if certain restrictions are placed on some of the parameter vaues,
then the remaining ones can be estimated. If it is assumed that P = -N = 0.333 (which is equd to two-
third the distance between the neutrd point (anchor) and the extreme points of the rating scae), (W, +
W,) = 1, and Wy, = 0.5, then the remaining parameters are estimated as follows. W, = 0.45, W, =
0.55, Wpy = 0.79, Wp, = 0.47 and Wy, = 0.80.° Refer to Appendix C for detailed computations. This
particular combination of parameter values predicts the datain Table 4 quite accurately. The correlaion
coefficient between the predicted (Column 7) and observed (Column 5) mean of the find bdief is

0.978, which isggnificant a p < 0.01 sgnificance level.
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Order Effects of Conflicting Audit Evidence and Sour ce Competence

This section presents the results of H4. These results were andysed using t-gtatistics because they entail
testing for order effects of individua situations (Situation 1 to 4).*° Table 7 presents the results of H4.
The results of t-tests show support for only Stuation 1. That is, the mean belief revison of auditors who
evaduate pogtive audit evidence from a source with high competence followed by negative audit
evidence from a source with high competence is less than that of auditors who evduate the same
evidence in the reverse order (t = -3.99, p = 0.000). Thus, H4 isonly partialy supported. The direction

of the mean bdlief revison for Situations 2-4 is as expected.

Insat Table 7 here

Order Effect Bias and Configural Processng of Conflicting Audit Evidence with Varying
Sour ce Competence

Additiona analyss was conducted to investigate the effects of conflicting audit evidence and source
competence of belief after the firgt piece of audit evidence (J1) and after the second piece of audit
evidence (J2). Dependent variable D1 was the dbsolute vaue of the bdief after the first piece of audit
evidence minus the initia anchor (J1 - 50). Dependent variable D2 was the belief after the second piece
of audit evidence minus the belief after the first piece of audit evidence (X2 - J1)™. A 2x2 mixed design
ANOVA was conducted on each dependent variable to test the effects of conflicting audit evidence
(positive versus negative) and source competence (high versus low).

Source competence was a within-subjects factor and conflicting audit evidence was a between-subjects

factor. Dependent variables D1 and D2 were divided by 100 for the purpose of analyss. Tables 8 and
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9 present the results of the andlysis for D1 and D2 respectively. For D1, both the main effects and
interaction effects are sgnificant. For D2, only the main effects of source competence are sgnificant.
Tables 10 and 11 present the mean and standard deviation for D1 and D2 respectively. For D1, both
the main effects and interaction effects are sgnificant. For D2, only the man effects of source

competence are Sgnificant.

Insert Tables 8, 9, 10 and 11 here

The above andyss shows that auditors display configural processing only when evauating the first set of
conflicting pieces of audit evidence with varying source competence (without order effects). The
interaction effect shows that auditors pay less attention to the competence of source when audit
evidence is negative. However, when auditors are presented with a second set of conflicting pieces of
audit evidence with varying source competence, they do not weigh the evidence in a Smilar manner

(with order effects). They only pay attention to source competence.

Discussion of Results

The results of the research show three mgor findings. These findings relate to order effects, source

reliability and configura processng within a contradictory evidence paradigm.

Fird, the results indicate that overal, auditors place sgnificantly greater weight on the second piece

compared to the firgt piece of conflicting audit evidence when the direction is only consdered. These
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results confirm the predictions of the Bdief-Adjustment Mode. However, when both direction and
source rdiability of audit evidence is consdered the results indicate that auditors arrive at their beliefs by

aoplying differentia weightings to the conflicting set of audit evidence.

These differentid weightings are a function of source reiability and order of presentation. The results
show that auditors only disolay dgnificant recency (order) effects when they evduate mixed audit
evidence from a source of high rdiability in a sequentid mode. Where both or either pogtive or negative
audit evidence is received from a source of low reiability, no sgnificant recency effects are observed

thus, only partidly supporting the predictions of the Belief-Adjustment Model.

Second, when viewed within the context of a weighted average modd, source rdiability effects are
interpreted to indicate that evidentid matter recelves more weight when supplied from a source with high

religbility than when supplied from a source with low rdiability.

Application of the linear model for the overdl datareveds source rdiability variations to be dightly more
for pogtive audit evidence compared to negative audit evidence. This behaviour is an expected one,
given the belief that auditors are more concerned about financid statement errors going undetected.
Auditors are more prepared to accept negative audit evidence irrespective of whether it isfrom a source
with high or low religbility. They are only willing to fully accept podtive audit evidence when it is from a

source with high rdiability.
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Third, further andyss was peformed on the weights auditors place on the first and second set of
conflicting audit evidence. These andyses reved that auditors display configura processing of conflicting
audit evidence from sources with varying reliability when presented with the first set of conflicting pieces
of audit evidence. The interaction shows that auditors pay less atention to source reliability when audit
evidence is negative. However, auditors fail to display configurd processng after receiving the second
set of conflicting audit evidence from sources with varying rdiability. These results indicate that order
effect biases gppear to inhibit auditors from displaying configura processing of conflicting audit evidence

from sources with varying reigbility.

In summary, it appears that source reliability and the order of presentation of evidence are mgjor factors
affecting the way conflicting audit evidence is weighted by auditors during sequentia processng.
Computed weights using a linear modd show that auditors place greater weight on audit evidence from
a source with high rdiability. They dso generdly place grester weight on negative audit evidence.
Findly, order effect biases appear to affect the way auditors weigh conflicting pieces of audit evidence

from sources with varying reigbility.

LIMITATIONSAND FUTURE RESEARCH

A number of limitations for the study need to be discussed. First, a mixed design was employed in this
sudy. Two variables were manipulated within subjects. The advantages of using repested measures
include ability to control for individua subject differences and increased power of datisticd tests. One

disadvantage of using repeated measures is that the levels of variability may be transparent to subjects.



However, one variable (order of presentation) was manipulated between-subjects. Pany and Reckers
(1987) found that certain sgnificant effects disgppeared when a between-subjects design instead of
repested measures was used in a mail survey. Further, Schepanski et a. (1992), 124) report that
“accounting studies possess characteritics that render the presence of demand effects less likely.” The
risk of demand effects in this sudy may have been minimised by the fact that the experiments were

conducted in person and at the premises of the participants.

Second, the audit evidence was manipulated either as positive or negative and ether as highly reliable or
less rdliable within case scenarios. Case scenarios, though seemingly redigtic and pilot tested, may not
capture audit evidence in actua audit Stuations. As Trotman and Y etton (1985) point out, the factoria
design proposed in this study may threaten externd vdidity. The desgn employed here necessitates a
high degree of task abstraction. For example, only one source variable was manipulated a two levels.
The source factors could potentialy exist a more levels. Hence, the experimenta case that was used in

this study may be less complicated than an actual audit Stuation.

Third, the linear model used to compute the configurd weights assumed that the totd weight assigned to
agiven piece of audit evidence was equd to aweight component attributable to source credibility plusa
component due to ordinal position. The modd also assumed that the vaues of the two types of audit
evidence (poditive and negative) and the values of the severa weighting factors were invariant across the
mixed audit evidence source sequence. The outcome of the andyss-of-variance tests for the mode

tends to confirm this additive assumption.



Directionsfor futureresearch and implications

The results of this study are promising in that severd characteristics of audit evidence are combined to
tes ther effects on audit judgment. Most interestingly, this study uses a contradictory evidence
paradigm to test the effects of source reiability and order of presentation. Results of this study could be
helpful in vdidating and testing theories of evidence. For example, Caster and Pincus (1996) use
Bentham's 1827 theory of evidence to investigate the effects of various factors on auditor belief
revison. Bentham's 1827 theory of evidence covers such characteristics of audit evidence as source
reliability and direction of evidence, but it does not cover the order of presentation. Results of this Sudy
is likely to be useful as a guide in future studies that intend to more fully develop and tet Bentham's
modd. Reaults of this study would dso be hdpful in condructing an appropriate generd theory of
persuasiveness of audit evidence.

The configural weights computed in this study using the linear modd could be used as benchmarks for
vaidation of cue weights in expert systems and decison aids designed for use by practitioners.

The results of this sudy have possble implications for regulators of auditing practice and corporate
governance. While the present audit practice Satements emphasize source riability factors, no mention
is made of the direction of audit evidence. In the face of large corporate failures regulators may need to

provide guiddines for evaluating conflicting audit evidence.

Posshilities for future research include extending the study to examine more levels of variables or to
congder additiond characteristics of audit evidence that may affect auditors belief revisons. Other

possible variables unique to auditing can be further employed to test the implications of the Belief-
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Adjusment Model. For example, timdiness, as suggested by AUP 502, is an important variable that
could easily be manipulated to vary strength of a piece of audit evidence. Second, this sudy employed a
non-error hypothess frame. Further studies could consder error hypothess frame (McMillian and

White 1993).

The linear modd employed in this study to compute the configurd weights should be compared to other
sophigticated models (for example, rdative-weight averaging mode, Birnbaum, Wong, and Wong
1976) to determine which model more accurately predicts the judgments of auditors. In order to be able

to use more sophisticated models, more complex designs need to be employed.

Findly, the credibility of source of evidence may represent a variable affecting the bdief dimenson of
auditors judgments. Fishbein (1967) suggests that bdief toward an object is a function of (&) the
grength of beliefs about the object, and (b) the evauation aspect of those beliefs. Operationaly,
drength of belief has been determined from ratings on such polar scales as probability-improbability and
truth-fagty (Fishbein and Raven (1962). Future research is needed to determine the relationship

between pre-scaed source credibility and strength of belief revisions.

Conclusion

This research has shown that auditors only display sgnificant order effects when they sequentidly
evauate mixed audit evidence that comes from a source with high competence. That is, source reliability
is an important factor affecting order effects when auditors evauate conflicting audit evidence in a

sequentia mode. Mogt interestingly, additiond results show that order effect bias inhibits auditors from
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configurdly processng conflicting evidentid matter of varying rdiability. Some limitations have been
identified with some possible implications for research, practice and auditing regulations. These findings

and implications should be interpreted with caution.



Table 1: Summary of Order Effect Predictions

R=Su R=0

Encoding Estimation Evaluation
Type of All Mixed Consistent
evidence
Response End-of- Step-by- End-of- Step-by- End-of- Step-by-
mode Sequence Step Sequence Step Sequence | Step
Short series | Primacy Recency Primacy Recency Primacy No effect
Smple
Short series | Recency Recency Recency Recency No effect | No effect
Complex
Long series | Forcetoward | Force toward | Force toward | Force toward | Primacy Primacy

primacy primacy primacy primacy

Sour ce: Hogarth and Einhorn (1992) p.17

R=  the reference point or background againgt which the impact of the kth piece of evidence is

evauated
S«1 = anchor or prior opinion
k= number of piecesof evidence



Table2:

Resear ch Design: Within- and Between-Subjects Treatments

Within- Situation 1 Situation 2 Situation 3 Situation 4
bjects
Subjects
Pos, Neg PH-NH PH-NL PL-NH PL-NL
Condition A Condition C Condition E Condition G
Neg, Pos NH-PH NL-PH NH-PL NL-PL
Condition B Condition D Condition F Condition H




Table 3:

Demographic information of participants

Frm Patners Managers Supervisors  Seniors  Assslants  Totad

A Number of 3 2 - 12 5 22
auditors
Average 14.33 8.50 - 2.46 0.94 4.28
experiencein
years (standard (.15 (2.12) (1.34) (0.51) (4.69)
devidion)

B Number of - 2 2 6 13 23
auditors
Average - 7.00 450 3.00 1.66 272
experiencein
deviation)

C Number of 2 4 7 14 16 43
auditors
Average 16.50 8.00 4.64 2.61 1.11 353
experiencein
years (standard (0.72) (2.82) (2.41) (0.76) (0.52) (3.67)
deviation)

Total Number of 5 8 9 32 34 88
auditors
Average 15.12 7.88 4.61 2.63 13 351
experiencein
years (standard (1.48) (2.17) (2.15) (1.12) (0.65) (3.67)
deviation)




Table 4: Belief revision and final belief for each audit evidence sour ce-sequence

condition

Observed mean (standard ~ Observed mean (standard

deviation) of the belief deviation) of the find belief

revision (J2- initial anchor) Predicted mean of the
Sequence findl belief 2
(condition)
1 PH-NH -0.0693 (0.1545) 0.4307 (0.1545) 0.4640
2 NH-PH 0.0413(0.0992) 0.5414 (0.0992) 0.5252
3 PH-NL  0.0761(0.2062) 0.5761 (0.2062) 0.5648
4  NL-PH 0.1318(0.1330) 0.6318 (0.1330) 0.6260
5  PL-NH -0.1239(0.1278) 0.3761 (0.1278) 0.3574
6  NH-PL -0.0830 (0.1196) 0.4170 (0.1196) 0.4186
7  PL-NL -0.0386 (0.0881) 0.4614 (0.0881) 0.4581
8  NL-PL -0.0011(0.1278) 0.4989 (0.1278) 0.5193

PH = pogtive audit evidence from a source with high competence
PL = podtive audit evidence from a source with low competence

NH = negative audit evidence from a source with high competence
NL = negative audit evidence from a source with low competence
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Tableb: Conflicting audit evidence and sour ce competence, analysis of variance -
positive by negative by order with the difference between theinitial anchor and
final belief (J2 —initial anchor)

Sum of Mean

Source squares Df square F Probability
Main Effects
Positive audit evidence 1.0010 1 10010 64.7900 0.0000*
Negetive audit evidence 0.8930 1 0.8930 54.5990 0.0000*
Order of presentation 0.3300 1 03300 119270 0.0010*
Two-Way Interaction
Pogtive audit evidence x
Order of presentation 0.0426 1 0.0425 2.7540 0.1010
Negative audit evidence x
Order of presentation 0.0188 1 0.0187 1.1470 0.2870
Pogtive audit evidence x
Negetive audit evidence 0.0260 1 0.0261 1.7530 0.1890
Three-Way Interaction
Pogtive audit evidence x
Negative audit evidence x
Order of presentation 0.0146 1 0.0146 0.9840 0.3240
Error 1.2800 86  0.0150

PH = pogtive audit evidence from a source with high competence
PL = podtive audit evidence from a source with low competence

NH = negative audit evidence from a source with high competence
NL = negative audit evidence from a source with low competence



Table6:

Linear model for each sour ce sequence

Sequence

(condiition) Predicted response
1 PH-NH  M+[(W1+WPH)P+(W2+WNH)N]/(W1+W2)
2 NH-PH  M+[(W1+WNH)N+(W2+WPH)P]/(W1+W?2)
3 PH-NL M+[(W1+WPH)P+(W2+WNL)N]/(W1+W2)
4 NL-PH M+ (W1+WNL)N+(W2+WPH)P]/(W1+W2)
5 PL-NH  M+[(W1+WPL)P+(W2+WNH)N]/(W1+W2)
6 NH-PL M+ (W1+WNH)N+(W2+WPL)P]/(W1+W2)
7 PL-NL M+[(W1+WPL)P+(W2+WNL)N]/(W1+W2)
8 NL-PL M+ (W1+WNL)N+(W2+WPL)P/(W1+W2)

midpoint or point of neutrdity = 0.5

weight of the piece of audit evidence when itisin serid pogtion 1
weight of the piece of audit evidence when it isin serid pogtion 2
weight of postive audit evidence from high source competence
weight of positive audit evidence from low source competence
weight of negative audit evidence from high source competence
weight of negative audit evidence from low source competence.



Table7: Conflicting audit evidence and sour ce competence,

result of H4 that teststhe order effects of specific Situations

Mean (standard Mean (standard
deviation) of the Reverse  devidion) of the
Studions  Sequence  bdief revison Sequence belief revison Results
Stuationl  PH-NH -0.0693 NH-PH 0.0413 Supported
t =-3.990,
(0.1545) (0.0992) p = 0.000*
Stuation2  PH-NL 0.0761 NL-PH 0.1318 Not supported
t =-1.506,
(0.2062) (0.2330) p=0.136
Stuaion3  PL-NH -0.1239 NH-PL -0.0830 Not supported
t =-1.550,
(0.1278) (0.1196) p=0.125
Stuation4  PL-NL -0.0386 NL-PL -0.0011 Not supported
t=-1.602,
(0.0881) (0.4989) p=0.113

PH = postive audit evidence from a source with high competence
PL = postive audit evidence from a source with low competence

NH = negative audit evidence from a source with high competence
NL = negative audit evidence from a source with low competence



Table8: Conflicting audit evidence and sour ce competence, analysis of variance for
belief after thefirst piece of evidence (J1) minustheinitial anchor (absolute

value)
Sum of Mean
Source Squares Df Square F Probability

Main Effects 9.4190
Conflicting evidence 0.1530 1 0.1530 67.1110 0.0020*
Source competence 0.6960 1 0.6960 0.0000*
Two-Way Interactions
Conflicting evidence x source 4.7190
competence 0.0489 1 0.0489 0.0310*
Error 1.8040 174  0.0010
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Table9: Conflicting audit evidence and sour ce competence, analysis of variance for
belief after the second piece of evidence (J2) minusthe belief after the first
piece of evidence (J1) (absolute value)

Sum of Mean
SOUI‘CG &qua‘& Df &:Iuare F PrObd:” | |ty

Main Effects
Conflicting evidence 0.0505 1 0.0505 1.7990 0.1820
Source competence 0.5430 1 0.5430 30.4790 0.0000*
Two-Way Interaction
Conflicting evidence x source
competence 0.0018 1 0.0018 1.0130 0.3150
Error 3.0980 174 0.0178
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Figure 1: Conflicting Audit Evidence and Sour ce Rdliability Judgments

Audit Evidence
Pogtive ,
Negtive
Overweigh Underauditing Overauditing

Source Reiahility
Judgments

Underweigh Overauditing Underauditing




Figure 2. Experimental Design
NH-PH
2
NL-PL
8
_ PH-NH PL-NH
35) High 1 5
>
% Neg, Pos
= PH-NL PL-NL
Low 3 ! .
Pos, Neg Order
High Low
Positive**
* Factor manipulated between-subjects ** Factor manipulated within-subjects

H1 = (Block 1+ Block 3 + Block 5 + Block 7) < (Block 2 + Block 4 + Block 6 + Block 8)
H2 = (Block 1+ Block 2 + Block 3 + Block 4) > (Block 5 + Block 6 + Block 7 + Block 8)
H3 = (Block 3 + Block 4 + Block 7 + Block 8) > (Block 1+ Block 2 + Block 5 + Block 6)
H4 =Block 1<Block 2 and Block 3< Block 4 and Block 5< Block 6 and Block 7< Block 8

PH-NH = postive audit evidence from a source of high reliability followed by negative audit
evidence from a source of high reliability

PH-NL = pogtive audit evidence from a source of high reliability followed by negative audit
evidence from a source of low reiability

PL-NH = poditive audit evidence from a source of low reliability followed by negative audit
evidence from a source of high reliability

PL-NL = podtive audit evidence from a source of low reiability followed by negative audit
evidence from a source of low reiability

NH-PH = negative audit evidence from a source of high rdiability followed by postive audit
evidence from high a source of reliability

NL-PH = negative audit evidence from a source of low rdiability followed by postive audit
evidence from a source of high reliability

NH-PL = negative audit evidence from a source of high reliability followed by postive audit
evidence from a source of low reliability

NL-PL = negative audit evidence from a source of low reliahility followed by postive audit
evidence from a source of low rdiability



Appendix A: (Reproduced from Hogarth and Einhorn, 1992, pp. 48-49)
Order-Effects for the SbS Process when R = S.;: Mathematica Proof

As dated in the text, order-effects for the SbS process when R = S, dwaysimply recency effects.
Hogarth and Einhorn demondirate the conditions under which this statement holds following the proof
provided in Anderson and Hovland (1957).

Congder two evidence items, a and b, with subjective strengths s(x,) and S(x) where, without loss of
genardity, S(Xa) < S(Xp). Define opinion reached after processing the evidence in the order a followed
by b by S., and opinion reached after processing the same information in the reverse order by S., and
opinion reached after processing the same information in the reverse order by S.. Let the order effect
be defined by D = Sy, - Spa @nd note that recency isimplied by D > 0. By successvely gpplying EQ. (1)
in the text, we can write

Sep = So + Wa [S(Xa) - So ] + Wap [S(Xb) - So - Wa {S(Xa) - So}] (A.1)

Sba = So + Wo [ S(Xb) = So] + Wha [ S(Xa) - So - WifS(Xb) - S, (A2)

where w, and Wy, refer to the adjustment weights when evidence item ais processed first and second,

respectively, and w, and wa, are the anaogous adjustment weights in respect of evidenceitem b (O£
Wa, Wha, Wh, Wap < 1). By subtracting Eq. (A.2) from (B.1), we obtain

D =] s(Xa) - So] [ Wa - WaWap - Wha] + [S(Xp) - So] [ Wab - Wh + WpWiyg]. (A.3)

Anderson and Hovland (1957) assume that w, = Wpa and W, = Wy, in which case Eq. (A.3) can be
reexpressed as

D = [ s(Xp) - So ] waWh - [ S(Xa) - So ] WaWh (A.4)
or

D = wWawWp [ S(Xp) - S(Xa) ]- (A.5)
Because s(xp) > S(X,), D > 0 and recency aways obtains.

Hogarth and Einhorn and note that in their modd it is not necessarily the case that w, = Wi, and that wi,
= Wy, However, this assumption consderably smplifies the dgebraic proof of recency effects. In
addition, the form of Eq. (A.5) shows that the size of recency effects is proportional to the difference
between s(xp) and S(Xa).



Order-Effects for the S Process when R = 0: Mathematica Proof (Reproduced from Hogarth and
Einhorn, 1992, pp. 49-50)

Consistent evidence. For consistent evidence, no order-effects are predicted by the SbS process
when R = 0. To see why in the case of negative evidence [ s(xx) < 0], notethat Eq. (74) in the text can
be rewritten in the form

Sc=Sa[1+ A gs)]. (B.1)
Thuswhenk =2, EQ. (C.1) canbewritten S, =S, [ 1 + @ $(Xy) | and further expands as
S=S[1+a ()] [1+ A s(x))]. (B.2)

Since multiplication is commutative, S, is not affected by the order in which s(x;) and s(x;) are
processed, aresult that can be generdized for k > 2. Thus, the model predicts no order-effects.

In andogous fashion, same prediction can be made for the case of condgtent postive evidence.
Specificdly, Eq. (7b) in the text can be rewritten as

Sc=Sall- b sx)]+ b sx), (B3
which, when k = 2, can be expanded to the form
S=S+ b (1- S) [s(x1) +S(X2) - b S(X1)S(X2)]. (B4

Since both addition and multiplication are commutative, it can be seen that the order in which s(x;) and
S(X,) are processed has no effect on S, aresult that can dso be generdized for k > 2.

Mixed evidence. When processing a sequence of mixed evidence the SbS process (with R = 0) does
lead to order-effects, and specificaly recency. Consder the effects of

processing a negative piece of evidence, denoted s(x.), followed by a positive piece, denoted s(x.), and
then the positive followed by negative. Define an order effect as

D=S(-,+)-S(+,-). (B.5)
This can be written
D =[S+ wis(x)+rz8(x:) ] - [ So+ ras(xs) + was(x) |
= §(Xo)(r2r1) + S(X)(Wi-wo). (B.6)

By ddfinition,r;= b (1-S)andro=b [1-{S+wS(x)}]suchthat (r.-ry)=-b w;g(x) or -S
a b s(x).Smilaly,w;=a Sandw,=a [ S+ ris(x) ] such that (wi-w,) = -a ri8(x.) or -(1 -
S) A b s(x.). Subgituting these values into Eq. (B.6) we obtain
D=-s(x)Sa b s(x)-s(x)(1-S) & b s(x)
=-ad b gx)s(x,) >0, (B.7)
because s(x.) <0.

Thus for two pieces of mixed evidence, the recency effects is the product of both sengtivity to evidence
(& and b) and the subjectivity strengths of the two pieces of evidence. Note aso that the mode
predicts that the magnitude of recency effect is unrdated to the size of the initid anchor (an implication
that was explicitly tested and verified by Ashton and Ashton, 1988).



APPENDIX B

NUMERICAL COMPUTATION USING BELIEF-ADJUSTMENT MODEL

This section presents the numericd computations of the belief after processing each piece of audit
evidence presented in the example on page 21. The Bdief-Adjustment Model is used to compute the
vaues. The Beief-Adjusment Modd is stated asfollows:

Sc=Sc+ Wi [s(x) - R]
Because the task in the example on page 21 is assumed to be an evaluation task, Ris equd to 0. The

initid anchor (Sc.1) in the example is assumed to be 0.5 and a and b are assumed to be equal to 1.

The drength of postive audit evidence from a source with low rdiability (s (x) is equa to 0.4 The

srength of negative audit evidence from a source with high reiability is equd to 0.6.

Subdtituting the above vaues in the Belief-Adjustment Modd, the belief (Si) after evauaing positive

audit evidence from the initid anchor is asfollows;

S =S+ b (1-Sa) [s(X«) - R] fors(xk) >R

= 0.5+ 1(1-0.5) (0.4)

=07

The belief after evauating positive audit evidence followed by negative audit evidence is asfollows.

47



S=Sa taSa[s(x)-R] for s(x)£R
=0.7+ 1(0.7) (-0.6)
=0.28

Note that S.; takesthevadueof S, after evauating the postive audit evidence.

The beief (S) after evduating negative audit evidence from the initid anchor isasfollows

S=Sa +aSals(x)-R] for (x)£R
~ 0.5+ 1(0.5) (-0.6)
=0.2

The belief after evauating negative audit evidence followed by positive audit evidence is asfollows

S=Sa+ b (1-Sa) [s(x«) - R] for s(x<) >R
=0.2 + 1(1-0.2) (-0.4)
=0.52

Notethat S; takesthevaueof S after evauating the negative audit evidence.



APPENDIX C

ESTIMATION EQUATIONS

Part A: Experiment 1

Because of the additivity assumptions of the modd, it is only possible to obtain four degrees of freedom
for the purpose of estimating parameter values. the grand mean and the three main effects of the 2x2x2
design. By gppropriately combining the mode’s predictions for the eight experimenta conditions, the

following estimation equations are found for the present data:

Order effects = (W,-W,) (P-N)/(W,+W,) = 0.0612

Effect of source competence for pogitive evidence = (Wpu-Wep )P/(W1+W,) = 0.10665

Effect of source competence for negative evidence =(Wyw- Wi )N/(W1+W5)

=-0.10075

Grand mean=0.5+ 1/{(W1+W2)P+N+(WPH+WPL)P+(WNH+WN|_)N] =0.491675

Because there are four equations in eight unknowns (parameter vaues), redtrictions on four of these
unknowns can be chosen arbitrarily and the remaining values can be estimated by solving these four
equations smultaneoudy. For the solution illugtrated in the text, the redtriction that P=-N= .333 was
thought to areasonable one in light of the rating scale employed. The restriction that (W, +W,)=1 served

to “normaisg’ these parameters and did not effect the relative values of the parameter estimates. The



choice of W= .5 was arbitrary, yet it can be shown that other choices for this parameter would il

lead to the same set of predicted responses.
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! Many factors may affect the strength of a piece of audit evidence. For example, AUS 502 discusses
the importance of the rlevance of a piece of audit evidence to the audit assertion under congderation.
A practicd example would be the evidence of the separation of duties in a payroll sysem and the
evidence of the effectiveness of internd controls in the previous (financid year) payroll. In this case,
separation of duties is more reevant to the audit assertion (accuracy of payroll) under consderation and

hence, provides stronger inferentid vaue.

2 The term credibility and reliability are assumed to have the same meaning and are used interchangesbly

(see Rebele et at. 1988 and Goodwin and Trotman 1996).

? Because these hypotheses assume that accounts are fairly presented, positive audit evidence will cause

anincreasein belief and negative audit evidence will cause a decrease in belief.

* Perceived risks of legd liability are more of a concern to auditors when they are presented with
conflicting audit evidence with respect to overstatement of assets or understatement of liabilities than
when they are presented with conflicting audit evidence with respect to understatement of assets or
overstatement of liabilities. Hence, while the direction of belief revison is expected to be the same, the
expected welghtings on these two scenarios may differ. No empirical study to-date exists to show this

to be the case.
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> Because this hypothesis assumes that accounts are fairly presented, positive audit evidence will cause

anincreasein belief and negative audit evidence will cause a decrease in belief.

® Note that this hypothesis entails testing order effects of four source-sequence Stuations. Refer to

research design on page 36.

 An auditor’s hypothesis concerning the fairness of a dient’s financia statement can take one of two
broad pogtions or frames. (1) that a materid error exids in the financid Statements or (2) that no

materid error exist (McMillian and White 1993).

8 A second ANOVA mode was conducted excluding al data that had coding errors with respect to the
direction (pogtive or negative) of the audit evidence. No differences in results were noted. A third
ANOVA modd was conducted excluding al data set with a z score of more than 3. No differences in
results were noted. A fourth ANOVA modd was conducted to tests for ordina effects of different
treatments. A between-subjects factor was added whereby one group received treatment 1 through to
treatment 4 and the other treatment 4 through to treatment 1. Thus, the model was positive by negative
by order of presentation by treatment position. This variable was added to tests for possible effects of
confounding of trestment levels. No differences in the results were noted. A fifth ANOVA modd was
conducted to test the effects of judtification of one€'s judgment of bdlief revisons. A between-subjects

factor was added whereby one group had to judtify their judgment and other required no judtification



(see Hopper and Trotman 1996). Thus, the modd was positive by negative by order of presentation by

judtification. Again, no differences in the results were noted.

° It can dso be shown that by restricting Wi, to other values, the ranking of other pieces of audit

evidence does not change.

19 Two specific conditions combine to form one situation. That is, Condition A and B lead to Situation
1, Condition C and D lead to Situation 2, Condition E and F lead to Situation 3, and Condition G and

H lead to Situation 4.

" For example, dependent varisble D1 conssts of four groups, i.e PH, PL, NH, and NL. The
computations were conducted as follows. PH (postive audit evidence from a source with high
competence) was computed by taking the absolute vaue of the difference between J1 and the initid
anchor in Conditions A and C. PL (positive audit evidence from a source with low competence) was
computed by taking the absolute value of the difference between J1 and the initid anchor in Conditions
E and G. NH (negative audit evidence from a source with high competence) was computed by taking
the absolute value of the difference between J1 and the initid anchor in Conditions B and F. NL
(negative audit evidence from a source with low competence) was computed by taking the absolute

vaue of the difference between J1 and the initia anchor in Conditions D and H.

12 Prediictions were computed using alinear model described on page 24.
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