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Effects of Procedure Frame, Procedure Verifiability, and Audit Efficiency Pressure on 
Planning Audits of Fair Values  

 
Abstract 

 
We report the results of an experiment that examines auditors’ planning judgments relevant to 
determining the accuracy of fair values reported in financial statements.  In the experiment, 49 
experienced audit managers budget time for 15 procedures relevant to auditing a level 3 asset in 
the fair value hierarchy.  We test the effects of three features present in the typical fair value 
auditing context: the frame of the audit procedure (e.g., varying whether auditors assess whether 
management’s assumptions are vs. are not appropriate), the pressure for audit efficiency 
communicated to the auditor (high vs. low), and the extent to which the audit quality of a 
procedure can be verified ex post (rated by each participant for each procedure). Results indicate 
significant main effects of frame and efficiency pressure on auditors’ planning judgments, and a 
significant interaction between frame and procedure verifiability, with a negative frame 
increasing auditors’ planned effort more with respect to procedures for which audit quality is less 
verifiable.  Results also indicate that frame and efficiency pressure do not affect auditors’ 
estimates of achieved audit risk and that auditors are not aware how frame affects their 
judgments.  Overall, the results suggest the importance of all three factors in audit planning and 
the importance of procedure frame in auditing standards and audit firm guidance.   
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Effects of Procedure Frame, Procedure Verifiability, and Audit Efficiency Pressure on 

Planning Audits of Fair Values 
 

1. Introduction 
 

Auditing fair values presents particular challenges to auditors, and prior research and 

PCAOB inspections indicate that audits of fair values are susceptible to judgment problems.1  

However, despite the importance of fair values in today’s financial reporting environment, 

relatively little research has addressed auditing fair values.2  In this paper, we examine the extent 

to which three contextual features – procedure frame, procedure verifiability, and pressure for 

audit efficiency – interact to affect audit planning judgments for fair values, thereby ultimately 

affecting audit efficiency, audit effectiveness, and the potential for materially misstated audited 

fair values. 

Consider an audit manager planning an audit to assess the accuracy of a level-3 fair value 

given a client’s pre-audit book value and a supporting model/spreadsheet that shows how the fair 

value was calculated.3  The auditor must allocate audit effort to various procedures designed to 

evaluate the reasonableness of the client’s estimate of fair value.  The auditor follows the typical 

“process audit” approach of reviewing and testing management’s process for determining fair 

value.4  Some process audit procedures test whether management chose an appropriate valuation 

model and appropriate underlying assumptions (hereafter, “auditing assumptions”).  Other 

                                                 
1 For commentary highlighting the challenges of auditing fair values, see Bell and Griffin [2012] and Christensen, 
Glover and Wood [2012].  For evidence from PCAOB inspections indicating deficiencies in audits of fair values, see 
Griffith, Hammersley and Kadous [2012].   
2 For reviews of relevant research, see Martin, Rich and Wilks [2006] and Bratten, Gaynor, McDaniel, Montague, 
and Sierra [2012].   
3 SFAS No. 157 (FASB [2006]) defines a three-level hierarchy of the subjectivity of inputs to a fair-value 
determination.  Level 3 fair values involve circumstances in which “relevant observable inputs are not available, 
thereby allowing for situations in which there is little, if any, market activity for the asset or liability at the 
measurement date” (paragraph 30) and are the most challenging fair values to audit (PCAOB [2003a], AU Sec. 
328). 
4 The process audit approach is sanctioned in audit standards (PCAOB [2003]) and practical application guidance 
(IAASB [2011]), and is the dominant approach in audit practice (Griffith et al. [2012] and IAASB [2011]).   
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procedures test whether management applied the model correctly by vouching model inputs to 

supporting documentation and determining whether the model’s calculations are accurate 

(hereafter, “auditing implementation”).5  Interviews with experienced auditors and evaluations of 

PCAOB inspection reports suggest that a primary reason for audit deficiencies with respect to 

audits of fair values and other financial estimates is that auditors tend to devote relatively too 

little effort to auditing management’s assumptions relative to the effort they exert auditing 

implementation (Griffith, et al. [2012]).  Our research sheds light on factors that contribute to 

that tendency. 

One important element of this context is that audit procedures differ in the extent to 

which the quality of audit work is verifiable ex post by audit supervisors and independent 

inspectors.  Auditing assumptions involves more subjectivity than does auditing implementation 

and therefore is less verifiable by other auditors.  In contrast, auditing implementation consists 

mostly of recalculation and mechanical tracing of amounts, and therefore is less subjective and 

more verifiable by other auditors.  Prior research on the effect of subjectivity and verifiability on 

auditors’ decisions typically focuses on proposed audit adjustments, and provides evidence that 

auditors’ incentives affect decisions about whether to require corrections when judgment latitude 

is available (see, e.g., Libby and Kinney [2000]; Nelson, Elliott and Tarpley [2002]), and that 

reducing latitude appears to constrain auditors’ decisions under some circumstances (Ng and Tan 

[2003]).  Prior work investigating subjectivity and verifiability has not focused on audit 

planning.   

A second important element of this context is that audit procedures typically are framed 

positively, both in professional standards and in the audit guidance implemented by auditing 

                                                 
5 For simplicity, we assume that the client chose the correct model.  Particularly on new engagements or with new 
investments, model choice could be considered a separate and important stage, but with characteristics similar to 
assumption choice. 
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firms.  The audit is planned to determine whether recorded fair value is reasonable, rather than 

not reasonable (PCAOB [2003c], AU342.4; IAASB [2008], ISA 540.6).  The positive frame is 

pervasive in standards for auditing estimates and it is not clear whether standards setters have 

considered whether a negative frame would produce different audit judgments.  Prior accounting 

research on framing effects is somewhat mixed (see, e.g., Kida [1984]; Trotman and Sng [1989]; 

Emby [1994], and Fukukawa and Mock [2011]), perhaps because aspects of the contexts 

operationalized in prior research affect the extent to which a framing effect could be observed.  

We expect the effects of frame to be evident in fair value audit planning, particularly with 

respect to less verifiable audit procedures (e.g., auditing assumptions) that require more 

judgment and provide more latitude for framing effects to operate.   

A third important element is that audit planning occurs in the context of the audit firm’s 

goals for both audit effectiveness (achieving an acceptable level of risk that the financial 

statements are free of material misstatement) and efficiency (expending the least audit effort to 

achieve a given level of effectiveness).  Subordinate auditors face pressure from their superiors, 

and partners face pressure from clients, for the audit to be done as efficiently as possible while 

still meeting audit effectiveness goals.  Auditors may respond to efficiency pressure by 

budgeting less audit effort and jeopardizing attainment of effectiveness goals (see, e.g., 

McDaniel [1990]; Turner [2001]).  As with frame, we expect the effects of pressure for audit 

efficiency to be evident in fair value audit planning, particularly with respect to less verifiable 

audit procedures, because it is difficult for the audit manager or a third party reviewer to know 

how much effort is appropriate for those subjective assessments.     

From an experimental design perspective we face the difficulty of not knowing ex ante 

what amount of effort auditors should allocate to a particular audit procedure in a particular 
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circumstance.  Therefore, we do not attempt to determine whether the correct amount of audit 

effort is allocated to auditing more- or less-verifiable procedures in our experimental setting.  

Rather, we vary procedure frame and efficiency pressure and assess the effects of those variables 

individually and in interaction with procedure verifiability (i.e., we test for interactions between 

verifiability and frame and between verifiability and efficiency pressure).   

To test these predictions, we perform an experiment in which experienced auditors plan 

the audit of management’s process for determining the fair value of an asset that is classified as 

level 3 in the fair value hierarchy.  Participants are 49 audit managers from two Big-4 firms who 

are experienced in auditing fair values.  Their primary task is to determine hours of audit effort to 

be expended on fifteen audit procedures typically used to audit management’s process for 

determining fair values.  We manipulate procedure frame (positive/negative) between 

participants and pressure for audit efficiency (low/high) within participants.   Procedure 

verifiability differs naturally across the fifteen audit procedures and participants rate the 

verifiability of the quality of audit work for each audit procedure to provide a participant-specific 

assessment of which procedures are relatively more or less verifiable.     

Results indicate significant main effects of procedure frame and efficiency pressure on 

auditors’ planning judgments, with auditors planning the least audit effort (mean of 26.25 hours) 

given the combination of positive frame and high efficiency pressure, and the most audit effort 

(mean of 41.55 hours, or 58% more hours) given the opposite combination of negative frame and 

low efficiency pressure.  Frame interacts significantly with procedure verifiability, such that the 

effect of frame is approximately three times stronger for procedures that auditors rate as less 

verifiable than for procedures that auditors rate as more verifiable.   
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Results also indicate that auditors appear to lack self-insight concerning the effects of 

these variables on their planning judgments.  Auditors’ assessments of the post-audit risk of 

material misstatement are not influenced by these variables.  Also, in response to supplemental 

questions a majority of auditors (27 of 49) indicate that frame would not affect their planning 

judgments, and when analyses are based on only those participants, we observe the same 

significant interaction between frame and verifiability that we observe in the overall analyses.  A 

minority of auditors (22 of 49) indicate that frame would affect their planning judgments, but 

disagree regarding the direction of the effect, with twice as many indicating they would plan 

more hours under a positive frame than under a negative frame, which is opposite the effect of 

frame on planning judgments that we observe.   

This study contributes to the research literature and to accounting practice.  From a 

research perspective, our study is the first to examine how procedure frame, procedure 

verifiability, and efficiency pressure combine to affect audit planning judgments in the important 

fair value setting.  We provide evidence of main effects of frame and efficiency pressure, as well 

as evidence of an interaction between frame and procedure verifiability that has not been 

documented previously, thus contributing both to the accounting and psychology literatures.  Our 

findings also contribute to the literature examining justification in the audit review process (see, 

e.g., Peecher [1996]; Rich, Solomon and Trotman [1997]; Gibbins and Trotman [2002]) by 

identifying how the verifiability of the quality of audit work for a procedure interacts with frame 

to affect audit planning with respect to that procedure.   We also contribute to the literature 

investigating the potential for misstated fair values and other high-uncertainty estimates in 

audited financial statements (see, e.g., Martin, Rich and Wilks [2006]; Griffith, et al. [2012]) by 



6 
 

identifying circumstances in which variables typically observed in the fair-value context affect 

audit planning. 

From a practice perspective, the current audit environment can be characterized as 

utilizing a positive frame for wording audit procedures in both auditing standards and firm 

practice manuals, and often subjects auditors to relatively high efficiency pressure.  We provide 

evidence that this combination is most problematic for audit effectiveness in the sense that it 

produces the lowest amount of planned audit effort. We also provide evidence that vulnerability 

to framing effects is greatest when the quality of audit work is least verifiable, which is troubling 

since more subjective, less verifiable procedures (e.g., auditing client assumptions) are 

fundamental to the typical approach of auditing management’s process for developing fair value 

estimates.  The accuracy with which a model has been implemented is of minimal importance 

when the assumptions underlying the model are not appropriate.    

As to auditing standards, the PCAOB and IAASB standards emphasize positive frames. 

Our results suggest that doing so may expose financial statement users to unintentional "under 

auditing" by auditors, particularly with respect to procedures for which sufficient audit effort is 

most crucial.  More generally, we provide insight about how factors within the control of audit 

firms and audit standard setters could affect audit efficiency and effectiveness in the important 

context of fair value auditing, and our results should generalize to similar contexts, such as 

assessing goodwill impairment or post-retirement benefits, that require auditing high-uncertainty 

estimates.  We also shed light on potential interventions, such as reframing audit procedures and 

relaxing efficiency pressure in key areas, that could improve audit effectiveness. 
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The remainder of this paper proceeds as follows.  Section II provides background and 

hypotheses.  Section III describes our experimental method.  Section IV provides results and 

analyses.  Section V provides conclusions, implications, and directions for future research. 

 

2. Background and Hypotheses 

2.1 STANDARDS RELEVANT TO AUDITING FAIR VALUES 

Current US and international auditing standards relevant to the auditing of estimates, 

including fair values, require auditors to determine whether management’s estimates are 

“reasonable” rather than whether they are “not reasonable” (PCAOB [2003c], AU342.4; IAASB 

[2008], ISA 540.6).   Both U.S. and international standards allow three approaches for auditing 

fair value estimates: (1) auditing management process, (2) developing independent estimates, 

and (3) auditing subsequent events (PCAOB [2003a], AU328; IAASB [2008], ISA 540).  Recent 

research (Griffith, Hammersley, and Kadous [2012]) indicates that auditors typically focus 

primarily on auditing management’s process.  Likewise, recent international auditing guidance 

(IAASB [2011]) focuses primarily on auditing management’s process.  That approach involves 

the auditor developing an understanding of the entity’s process for determining fair value 

amounts and disclosures (PCAOB [2003a], AUD 328.9).  Auditors assess the reasonableness of 

management’s key assumptions underlying the fair value amount, rather than assessing the 

unreasonableness of those assumptions (PCAOB [2003b], AUD 332.5,-.40; PCAOB [2003a], 

AUD 328.26,-35-36; IAASB [2008], ISA 540.6). 
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2.2 RESEARCH RELEVANT TO AUDITING FAIR VALUES 

Despite a relatively large literature assessing the benefits and drawbacks of fair-value 

accounting,6 only limited research has addressed auditing fair values.  Some studies use archival 

methods to relate audit fees to fair value.  Ettredge et al. [2011] analyze publicly traded bank 

holding company data from 2006 and 2008 and provide evidence that auditors charge a premium 

for auditing assets whose fair values are less verifiable (Level 3 on SFAS No. 157’s fair value 

hierarchy).  Chen et al. [2010] analyze a sample of commercial banks for the period of 2007 and 

2008 and provide evidence that banks with higher amounts of Level 3 assets and liabilities have 

higher amounts of discretionary loan loss provisions and greater audit fees.  Griffin [2011] 

examines factors that affect whether auditors decide to require their clients to adjust fair value 

measurements, and finds that auditors are most likely to require adjustments under conditions of 

high uncertainty (when fair values are more subjectively determined and there exists a large 

range of potential misstatements).  Overall, these studies provide evidence that auditors 

recognize that there is heightened risk of misstatement with respect to fair values that are less 

verifiable, and that auditors respond to that heightened risk with larger loss provisions, audit 

adjustments and audit fees.  To the extent that higher fees compensate auditors for greater audit 

effort, rather than only compensating auditors for assuming greater risk, these results also imply 

that auditors respond to less verifiable fair values by requiring greater audit effort.   

Martin, Rich and Wilks [2006] draw on psychological studies of judgment and decision 

making to highlight various potential audit judgment difficulties that could occur when auditing 

fair values, but also indicate that little research has directly examined psychological factors 

affecting fair value auditing.  They point out that the specific knowledge for auditing fair value 

measurements will be difficult for auditors to obtain and maintain, due to its complexity, 
                                                 
6 For reviews of this literature, see AAA FASC [1998, 2000, 2005].  
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changing nature, and the lack of training and education in this area.  Yet, prior research in other 

contexts suggests auditors may be overconfident in their own ability to audit fair values and 

weight insufficiently the views of outside experts (e.g., Hunton, Wright and Wright [2004]).  

Current standards require that auditors not completely rely on outside experts and focus some of 

their own effort on auditing fair values (PCAOB [2003a]).7  Therefore, while auditing fair values 

is a challenging task, audit practice requires that auditors be able to perform that task effectively.  

Martin et al. make two points that are particularly germane to our research.  First, they 

note that “… auditors must be able to identify key assumptions and inputs in the FVM (‘fair 

value measurement’) process. The lack of existing guidance on what would constitute a 

significant assumption suggests that auditing standard setters will likely need to specify 

principles to identify such assumptions. Identifying key assumptions and testing their 

reasonableness is a major concern among auditors of FVMs.” (p. 290).  Though in recent years 

some guidance has been provided on identifying key assumptions (e.g., IAASB [2008]), the 

unstructured nature of auditing assumptions likely continues to be problematic. Second, Martin 

et al. note that “…auditors must be careful not to simply search for evidence that corroborates 

management’s assertions, even though current audit guidance specifies that very approach (e.g., 

PCAOB [2003b], AU Sec. 332.35).   Finding such evidence is far too easy if this is all the 

auditor is pursuing.” (p. 289).8   

                                                 
7 Per AU 328, the auditor needs to consider whether to use a specialist or whether the auditor has sufficient skills 
(PCAOB [2003a], AU 328, par. 20).  However, even if a specialist is used, “… while the reasonableness of 
assumptions and the appropriateness of the methods used and their application are the responsibility of the specialist, 
the auditor obtains an understanding of the assumptions and methods used. However, if the auditor believes the 
findings are unreasonable, he or she applies additional procedures as required in section 336” (PCAOB [2003a], AU 
328, par. 22).   
8 Martin et al. [2006] go on to state “Instead, auditors must also consider evidence that could potentially disconfirm 
management’s assertions. Although no prior research directly examines this issue in relation to auditing FVMs, prior 
research has examined the issue generally and suggests a number of useful steps in avoiding the confirmation bias 
and other motivated reasoning effects in audit settings (e.g., Koonce [1992]; Kennedy [1995]; Anderson and Koonce 
[1998]).” (p. 289).  While we agree that prior research has identified important ways to reduce confirmation bias and 
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Griffith et al. [2012] provide interview evidence consistent with Martin et. al’s [2006] 

concern.  Griffith et al. interview 24 experienced auditors and examine PCAOB inspection 

reports from 2008 and 2009 to understand the process used to audit estimates and the sorts of 

problems that occur.  They identify as a critical issue that: “audits of estimates tend to be too 

focused on verifying aspects of management’s model rather than on critically evaluating the 

reasonableness of the estimate” (pp. 4-5), and assert that this tendency may stem from auditors 

“framing the task of auditing estimates as one of verification rather than evaluation” (p. 5).   

The concerns expressed by Martin et al. [2006] and Griffith et al [2012] are consistent 

with the potential for procedure verifiability and procedure frame to affect audit judgment.  We 

discuss each of these points further in the next two sections. 

 

2.3 PROCEDURE VERIFIABILITY 

The subjectivity, structure and verifiability of audit procedures covary in ways that can 

affect audit effectiveness and efficiency.9  For example, at one extreme are procedures that assess 

whether the client’s assumptions are appropriate in light of the client’s circumstances.  These 

procedures require that the auditor consider whether other assumptions would be more 

appropriate, but current standards lack specific guidance about what constitutes significant 

assumptions, such that the auditor faces an unstructured task and must make a subjective 

                                                                                                                                                             
motivated reasoning, those results do not preclude the effects of procedure verifiability, procedure framing and time 
pressure that we investigate.  
9 According to Bonner [1994, 2007], a task is more structured if relevant information cues are clearly specified and 
if the relations between cues and outcomes are well specified.  Task structure reduces task complexity and thereby 
improves performance by increasing the clarity of inputs and processing that is required in a judgment task.  Also, 
prior auditing research provides evidence that task structure typically improves consensus of auditor judgments 
(Boritz [1985]; Abdolomohammadi and Wright [1987]), suggesting that it is easier for auditors to verify each other’s 
judgments when judgment tasks are more structured. 
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assessment that is difficult for other auditors to verify.10  Also, prior research provides evidence 

that auditors have difficulty generating alternative assumptions when provided the prompt of the 

client’s assumptions (Libby [1985]; McDaniel and Kinney [1995]; Earley, Hoffman and Joe 

[2008]), suggesting that auditors struggle with this judgment task.  Therefore, we view auditing 

assumptions as requiring relatively subjective, less structured, and less verifiable audit 

procedures that should challenge auditors’ judgment capabilities. We refer to such procedures as 

“less verifiable.” 

At the other extreme are audit procedures devoted to auditing the mathematical accuracy 

of the client’s fair value calculations.  Whereas auditing assumptions faces an absence of 

underlying data, auditing this sort of model implementation faces the opposite problem.  Clients 

support their valuations with underlying calculations, often performed in voluminous 

spreadsheets.  Auditing the mechanical accuracy of these calculations necessarily is based on the 

numerical relations embedded in the spreadsheet.  Therefore, we view auditing implementation 

as requiring relatively objective, more structured, and more verifiable audit procedures that, 

while potentially quite effortful, are straightforward to accomplish.  We refer to such procedures 

as “more verifiable.” 

From the perspective of prior psychology research, procedures that are less verifiable 

have more ambiguity associated with them.  People generally prefer precision over ambiguity, 

and prior research provides evidence of such “ambiguity aversion” in a variety of contexts, 

                                                 
10 Professional standards essentially require that the auditor first consider management’s assumptions and then 
consider whether alternative assumptions are necessary.  More specifically, AU 328.28 indicates that auditors are 
explicitly not substituting their judgment for that of management (PCAOB [2003a]).  If management has determined 
that different valuation methods result in a range of different measurements, the auditor evaluates how management 
has considered this fact (.18).  Management identifies significant assumptions, and the auditor considers sensitivity 
of the valuation to those assumptions.  If management doesn’t identify significant assumptions, the auditor considers 
whether the auditor should do so (.34 - .36).  The auditor may develop an independent model or assumptions, but is 
not required to do so (.40).  Thus, management is the first mover, and the auditor examines what management 
provides and then determines whether the auditor should consider alternative models/assumptions further. 



12 
 

including auditing (Ellsburg [1961], Fox and Weber [2002], Nelson and Kinney [1997]).  Prior 

research also highlights that auditors struggle with judgments made under ambiguity (Luippold 

and Kida [2012]).   

Prior research also suggests that auditors may respond to the latitude provided by less 

verifiable procedures in a manner favored by their incentives, and that reducing that latitude 

would constrain their judgment.  For example, auditors’ interpret imprecise accounting rules in a 

manner favored by their incentives (Hackenbrack and Nelson [1996]; Libby and Kinney [2000]; 

Kadous, Kennedy and Peecher [2003]), but their decisions about whether or not to require audit 

adjustments are constrained by precise thresholds that offer less room for interpretation (Ng and 

Tan [2003]; Nelson, Elliott and Tarpley [2002]) or by precise materiality criteria (Nelson, Smith 

and Palmrose [2005]).  Similarly, auditors are likely to perceive more latitude with respect to 

planning decisions for audit procedures that are less verifiable.    

Procedures that are less verifiable also expose auditors to less risk that their judgments 

will be challenged in the audit review or PCAOB inspection processes.  Auditors respond to the 

ongoing requirement that they justify their decisions to other auditors in the review process by 

considering reviewer preferences (Tan [1995]; Peecher [1996]; Wilks [2002]), increasing 

judgment quality by devoting additional effort (Kennedy [1993]), being more careful to justify 

their positions (Koonce et al. [1995]), and in general by conducting and documenting audit work 

in a manner that avoids having their judgments questioned  (Rich, Solomon and Trotman [1997]; 

Gibbins and Trotman [2002]).  Auditors also face more exposure from juries when they allow 

aggressive accounting with respect to precise standards (Kadous and Mercer [2012]).  Consistent 

with these studies, we anticipate that auditors perceive less exposure to being identified as 
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having performed low quality work with respect to procedures that are less verifiable, and thus 

may be more willing to compromise on the amount of time devoted to those procedures.    

In combination, the ambiguity, inherent latitude and lack of exposure in the review 

process to demonstrated incorrectness may leave less verifiable procedures more vulnerable to 

reductions in planned audit effort.  However, we do not test hypotheses about a main effect of 

procedure verifiability, because other task characteristics likely co-vary with procedure 

verifiabilty and affect how many hours of effort are necessary to complete procedures 

effectively.11  Also, we do not make hypotheses about whether the correct level of audit 

effectiveness is achieved for audit procedures of different levels of verifiability, because we have 

no way of determining ex ante what level of audit effort is correct for our particular experimental 

context, given the loss functions faced by auditors in practice.  Rather, as noted below, we test 

specific hypotheses regarding how procedure verifiability interacts with other task variables. 

 

2.4 PROCEDURE FRAME 

Framing refers to alternative ways of describing aspects of the same decision task, with 

alternative frames typically differing according to whether they evoke positive or negative 

connotations (Tversky and Kahneman [1981]).  Levin et al. [1998] discuss “valence framing,” 

wherein the wording of the task can portray the judgment or decision either in positive or 

negative terms, and argue that there are three distinct valence framing types: (1) risky choice 

framing, (2) attribute framing, and (3) goal framing.  Bonner [2007] notes that attribute framing 

is the type most closely associated with the framing effects in auditing, as only one attribute 

                                                 
11 For example, the amount of audit effort necessary to conduct more verifiable procedures like testing the 
mechanical accuracy of a valuation model would be expected to vary with the size of the spreadsheet that 
operationalizes the model, with small spreadsheets requiring little time but large spreadsheets requiring more time.  
Those differences in audit effort would be driven by the number of calculations necessary to perform the audit 
procedure, rather than by the verifiability of the audit procedure.   
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(e.g., fairness of presentation, reasonableness of an assumption, accuracy of a calculation, etc.) is 

usually being evaluated by a particular procedure.  Levin et al. [1998] review research in 

psychology showing that attribute framing effects occur through memory retrieval, such as 

retrieving positive or negative associations, and information search, wherein the participants tend 

to be affected by confirmation bias and seek out evidence consistent with the outcome implied 

by the frame.   

Multiple studies in auditing examine the effect of framing on auditors’ judgments, but 

results are somewhat mixed.  One set of studies consider the going-concern context.  Kida [1984] 

investigates whether auditors use confirmatory strategies based on their initial hypothesis.  He 

finds that hypothesis framing has a significant effect on the type of information the auditors 

listed as relevant to their judgments, but does not result in a significant difference in going 

concern judgments.  Trotman and Sng [1989] find that preferences for failure cues compared to 

viable cues are affected by hypothesis framing when prior information indicates non-failure of 

the going concern, but not when it indicates going-concern failure.  They do not find a significant 

effect of framing on the final probability judgments in either scenario.  Asare [1992] manipulates 

frame in a sequential belief revision task, and likewise finds no effect of frame on auditors’ 

going-concern judgments.12  

One potential reason for a lack of results of frame ongoing concern judgments is that the 

relatively low base-rate of going concern problems reduces auditors’ sensitivity to a framing 

effect.  Since going-concern judgments typically favor concluding that the firm will continue as a 

going concern in practice, these judgments may not give significant latitude in judgment for an 

effect to be identifiable.  Emby [1994] tests the effects of framing in a different context – 

                                                 
12 A related sequential belief revision literature examines updating of beliefs, but does not manipulate frame while 
holding constant underlying information (i.e., McMillan and White [1993]; Bamber, Ramsay and Tubbs [1997]).  In 
general, that literature provides evidence of confirmation proneness in belief updating.   
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assessing the quality of an internal control system.  Emby manipulates frame (requiring auditors 

to assess strengths of the control system vs. assess the risk of the internal control system) and 

information presentation mode (simultaneous vs. sequential), and finds significant effects of 

framing on the amount of substantive testing the auditors assessed to be necessary.  Emby and 

Finley [1997] replicate this finding and also show that the framing effect is reduced when 

auditors use a framing-mitigation technique (rating the relevance and sign of each item of 

evidence). 

Most recently, Fukukawa and Mock [2011] examine whether frame affects audit risk 

assessments and effort allocations with respect to valuation, existence and accuracy assertions in 

an accounts receivable context.  Japanese auditors made risk assessments both before and after 

being exposed to evidence, with assertion frame manipulated between auditors.13  Fukukawa and 

Mock find significant effects of their frame manipulation for the existence and accuracy 

assertions, but mostly insignificant effects for the valuation assertion, and speculate that the lack 

of results for the valuation assertion may have been caused by weak evidence being provided 

with respect to the valuation assertion.  However, Fukukawa and Mock’s framing manipulations 

for the existence and accuracy assertions introduced materiality of misstatement for the negative 

frame but not the positive frame, which may have affected their results.14   

                                                 
13 Fukukawa and Mock [2011] examine four risk-related measures, with some based on the belief-function 
framework (Shafer [1976]; Srivastava and Shafer [1992]; Srivastava and Mock [2002]).  In general they find similar 
results for their probability-based risk measure and another risk measure transformed from belief assessments. 
14 For example, Fukukawa and Mock’s [2011] frame manipulations for the existence assertions are: 

[positive frame] – “Accounts receivable on the 2004 balance sheet exist.” 
[negative frame] – “A material amount of accounts receivable that does not exist is included in the 2004 

balance sheet.” 
The wording of the negative frame introduces materiality, and so confounds frame with misstatement materiality.  
The frame manipulation for the accuracy assertion has a similar problem, but the frame manipulation for the 
valuation assertion does not.  Therefore,  the effect of frame that Fukukawa and Mock find for the existence and 
accuracy assertions may be attributable to their negative frame emphasizing materiality while their positive frame 
does not. 
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Overall, while the results of these studies are mixed, on balance they suggest that framing 

could have an effect on auditor judgments.  Nelson [2009] likewise suggests that framing could 

affect professional skepticism.  Further, the wording of auditing standards suggest that the fair 

value auditing context may be particularly vulnerable to framing effects. AU 328, Auditing Fair 

Value Measurements and Disclosures, emphasizes that the auditor assesses whether the client’s 

model, assumptions, and resulting book value “are reasonable” (see, e.g., paragraphs .19-.40).  

Consistent with the psychology literature on framing, we suspect that auditors provided the 

typical positive frame will tend to focus too much on supporting the reasonableness of 

management’s fair value estimate, as opposed to focusing on supporting the possible 

“unreasonableness” of that estimate by seeking out evidence that potentially invalidates it.  A 

positive frame can encourage auditors to fail to sufficiently consider alternative assumptions, to 

place too much credence in management’s indication of low assumption significance or 

sensitivity, and to overstate the importance of evidence supporting the reasonableness of 

management’s valuation.  Consistent with this view, Griffith et al. [2012] suggest that a more 

general focus on verification as opposed to evaluation affects auditors’ professional skepticism in 

the fair value context.   

Given a general tendency towards confirmation bias, whereby auditors pursue a focal 

hypothesis first rather than considering focal and alternative hypotheses together, we anticipate 

that procedure frame affects audit effort allocations.15   

H1:  Auditors allocate more audit effort when audit procedures are framed negatively 
than when procedures are framed positively.     

 
We also predict an interaction between frame and procedure verifiability.  Prior research 

in psychology has not addressed this issue directly.  A few prior studies examine whether frame 

                                                 
15 See Nickerson [1998] for a review of psychological research on confirmation bias.  See Brown, Peecher and 
Solomon [1999] and Bamber et al. [1997] for research supporting the existence of confirmation bias in auditing. 



17 
 

interacts with the level of ambiguity with which probabilities are defined, which is somewhat 

related to our topic since more subjective, less verifiable procedures might be viewed as having 

more ambiguity associated with them.  However, these studies tend to compare responses to 

ambiguity between framing conditions, rather than examining whether the effect of frame differs 

depending on levels of ambiguity.  Also, the studies provide somewhat conflicting results (Levin 

et al. [1986]; Bier and Connell [1994]) that depend on the manner in which ambiguity is 

operationalized (Kuhn 1997).  More generally, the psychology literature has not 

comprehensively examined moderators of framing effects (Levin et al. [1998]), and we are not 

aware of any studies that have investigated the extent to which framing effects are mitigated by 

the verifiability of judgment quality. 

We predict that the effect of frame increases as procedure verifiability decreases.  More 

verifiable procedures involve judgments that are more objective and more structured, and 

therefore offer relatively less latitude for a framing effect to occur.  On the other hand, less 

verifiable procedures like assessing the reasonableness of assumptions require relatively more 

hypothesis generation and evaluation, and so should provide more latitude for a framing effect to 

occur.  Note that this interaction hypothesis contradicts the findings of Fukukawa and Mock 

[2011], which is the prior study closest to our own.  While they find an effect of frame with 

respect to the accuracy assertion, which maps most directly into auditing implementation, they 

find no significant effects of frame for the valuation assertion, which maps most directly into 

auditing assumptions.  We anticipate a stronger effect of frame on auditing assumptions than for 

auditing implementation. 

H2:  Auditors’ effort allocations are more affected by framing as the verifiability of audit 
procedures decreases.  
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2.5AUDIT EFFICIENCY PRESSURE 

Prior research indicates that efficiency pressure affects audit judgment in important ways.  

McDaniel [1990] finds in an inventory-auditing context that increasing time pressure results in 

decreased audit effectiveness (in terms of fewer auditor errors and higher sample sizes) but 

increased audit efficiency (in terms of amount of time spent achieving a given level of 

effectiveness).  Glover [1997] finds that auditors under time pressure try to improve audit 

efficiency without harming effectiveness by focusing on information they judge to be most 

important and disregarding others, thus leaving them less vulnerable to dilution effects.  Brown, 

Peecher and Solomon [1999] find that auditors who are concerned about efficiency are more 

likely to view evidence as highly diagnostic when the evidence would support an auditee-

provided explanation.  Asare, Trompeter and Wright [2000] find that auditors who are provided a 

list of five potential causes of a gross margin fluctuation respond to a restrictive time budget by 

continuing to test for each cause (maintaining “breadth” of testing) but reducing the number of 

different tests conducted for each cause (reducing “extent” of testing).  Turner [2001] finds that 

auditors who are informed that their reviewer is concerned that too much effort is expended 

trying to disprove client-provided explanations responded by examining less evidence in an 

accounts receivable valuation task.  Finally, a long-standing literature indicates that some 

auditors respond to restrictive time budgets by prematurely signing off on uncompleted audit 

procedures.16  In general, this research suggests that auditors are likely to respond to efficiency 

pressure by reducing audit effort.  

Similar to prior research, we anticipate that efficiency pressure affects auditors’ planning 

judgments by reducing the amount of time that auditors budget to audit fair values.  In addition, 

                                                 
16 See, e.g., Rhode [1978]; Alderman and Deitrick [1982]; Lightner, Leisenring and Winters [1983]; Ponemon 
[1992]; Otley and Pierce [1996]; Shapeero, Koh, and Killough [2003]; and Hyatt and Prawitt [2010]. 
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we predict an interaction between efficiency pressure and procedure verifiability.  Prior research 

offers mixed evidence concerning this potential interaction.  McDaniel [1990] previously tested 

for an interaction between task structure (manipulated as amount of detail specified in the audit 

program) and efficiency pressure, but the interaction is not significant.  Yet, one way to interpret 

Asare et al.’s [2000] result that auditors respond to efficiency pressure by maintaining testing 

breadth while reducing testing extent is that the structure that they provided auditors (in the form 

of five alternative hypotheses of the cause of a gross margin fluctuation) might have constrained 

auditors from ignoring some hypotheses (i.e., auditors might have reduced breadth of testing as 

well as extent if they had not been provided a structured set of hypotheses to test). 

We anticipate less aggressive responses to efficiency pressure as the verifiability of audit 

procedures increases, because mistakes or premature sign-off of audit procedures are detectible 

and the inherent structure of these tasks constrains the amount of time that can reasonably be 

trimmed from their execution.  On the other hand, audit procedures that are less verifiable, like 

determining the reasonableness of assumptions, lack clear criteria to determine sufficiency of 

audit effort and so offer more latitude for shortcuts that allow a tighter time budget to be 

achieved.  Therefore, we expect that efficiency pressure will affect auditors’ effort allocations to 

a greater extent with respect to audit procedures that are less verifiable. 

H3:  Auditors’ effort allocations are more affected by efficiency pressure as the 
verifiability of audit procedures decreases.      

 
 

3. Method 

3.1 DESIGN, OVERVIEW OF EXPERIMENT, AND PARTICIPANTS 

We conduct an experiment in which audit procedure frame (positive/negative) is 

manipulated between participants and efficiency pressure (low/high) is manipulated within 
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participants.  Participants first assign audit effort to the 15 procedures and assess achieved audit 

risk assuming relatively low efficiency pressure on the audit, and then perform the same tasks 

assuming relatively high efficiency pressure.  Participants next rate the extent to which the 

quality of each of the fifteen procedures can be verified in the review process (those verifiability 

ratings are the basis for a participant-specific classification of procedures as low or high 

verifiability for our hypothesis tests).  Participants finish the experiment by answering 

supplemental questions and providing demographic data. 

Participants are 49 auditors from two Big-four firms (21 from one firm, 28 from the 

other, assigned evenly to the between-participants frame manipulation) with an average of 10.7 

years of experience and a median title of audit manager (29 managers, 20 senior managers).17  

Participants had worked on an average of 10.3 audits in which they examined the valuation 

model underlying the fair value of an asset or liability, and 2 audits of real estate investment 

companies.18  Participants were recruited by a senior representative of their firm and completed 

the experiment by accessing the experimental materials online.   

 

3.2 DEPENDENT VARIABLES 

Participants determine the number of audit hours that they budget for each of fifteen 

audit procedures by assigning hours of audit effort in fifteen-minute increments.  Participants 

also estimate achieved audit risk by assessing the probability that no material misstatement exist 

within ABC’s financial statements if the audit is performed within their time budget and no 

material misstatement is found.  That assessment is made on a 0-100 percentage scale (with 0% 

                                                 
17 Fifty auditors initially completed the experimental materials, but one auditor assigned the maximum verifiability 
score to all fifteen audit procedures, which required that s/he be dropped from the analyses. 
18 Audit firm affiliation, years of experience, title, number of fair-value audits and number of real-estate audits did 
not interact with any manipulated variables in any analyses, so will not be discussed further. 
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= certain that material misstatement is present, 50% = 50/50 chance of material misstatement, 

and 100% = certain that material misstatement is NOT present).19, 20     

 

3.3 INDEPENDENT VARIABLES 

Procedure Verifiability is measured within participants by including in the audit program 

the fifteen procedures shown in Appendix A and asking each participant to assess the 

verifiability of each procedure.  Specifically, for each procedure participants rated the extent to 

which the quality with which the senior performed the procedure could be verified in the audit 

review process, with a rating of 1 (7) indicating no (complete) ability to verify in the review 

process that the procedure was performed well.  Procedures with a verifiability rating above the 

mean rating for that participant are classified as high verifiability for that participant, and 

procedures with a verifiability rating below the mean rating for that participant are classified as 

low verifiability for that participant.21   

Procedure Frame is manipulated between participants by wording procedures using a 

positive or negative frame.  An example of a positive-framed procedure is “Assess whether 

management’s forecasts and projections have been accurate historically.” An example of the 

same procedure under a negative frame is “Assess whether management’s forecasts and 

                                                 
19 After pilot testing we changed how the achieved audit risk measure is scaled.  We originally wrote the scale such 
that 100% indicated certainty that material misstatement is present, but pilot participants were confused by that 
presentation, with some spontaneously reversing the scale and rating the likelihood that the account was free of 
material misstatement, so we used that format for the main experiment. 
20 Estimated achieved audit risk should be a target that auditors use to determine the appropriate amount of audit 
effort.  It should be influenced by such factors as the nature and extent of the reliance by outside stakeholders on the 
audited financial statements (Messier et. al [2010]), and should not depend on frame or efficiency pressure.  
Therefore, we make no hypotheses with respect to effects of our manipulated variables on achieved audit risk, but 
we elicit risk assessments to determine whether any unanticipated effects occur.   
21 We exclude 28 (1.9%) out of a total of 1470 (= 2 levels of time pressure x 15 procedures x 49 participants) 
responses because the verifiability rating for a particular procedure equals that participants’ mean verifiability rating.  
Those responses belong to two participants.  Including those responses as either high verifiability or low verifiability 
produces similar results in all analyses.   
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projections have not been accurate historically.”22 This manipulation is intended to produce 

alternative frames that are complements of each other (e.g., P(assumptions are reasonable) = 1 – 

P(assumptions are not reasonable)), and holds constant that the audit will provide positive 

assurance rather than negative assurance about the financial statements.  As discussed in section 

4.3.2, we support that our framing manipulation meets those conditions by testing whether 

auditors believe they would make the same planning judgment regardless of procedure frame.   

Efficiency Pressure is manipulated within participants by first having participants budget 

time and assess achieved audit risk under conditions indicating relatively unconstrained time, 

and then under conditions indicating relatively more constrained time.  Participants received the 

following instruction for the low efficiency-pressure condition: 

Sometimes auditors experience relatively less time pressure on a client engagement due 
to matters unrelated to the client, such as scheduling, time of year, etc.  Imagine you now 
are in such a situation for the ABC audit, such that cost and time budget are not a concern 
and you can design a time budget that is significantly less constrained by time pressure.  
 

After completing their time budget and assessing achieved audit risk in the low efficiency-

pressure condition, participants received the following instruction for the high efficiency-

pressure condition: 

Now assume that after you have submitted the time budget to the audit partner, the 
partner responded that the firm is very concerned about audit efficiency and asks that you 
consider how you can decrease the budget.  The partner notes that other audit managers 
have successfully reduced similar budgets by significant amounts while still being able to 
meet audit objectives.  The partner asks that you carefully consider each step and 
determine the minimum amount of time that could be allocated to each procedure while 
still providing appropriate assurance that audit objectives have been met.  All other 

                                                 
22 Our frame manipulation is intended to hold constant that the audit provides positive assurance that the financial 
statements are free of material misstatements, and to produce alternative frames that are complements of each other 
(e.g., P(assumptions are reasonable) = 1 – P(assumptions are not reasonable)), such that affects of frame on 
participants’ judgments are unintentional.  However, it is possible that participants could extract information from a 
framing manipulation e.g., inferring that different frames imply different levels of assurance about whether the 
financial statements are materially misstated, and intentionally respond to frame in their planning decisions.  As 
discussed in the results section, responses to supplemental questions indicate that our results are not explained by 
participants intentionally modifying their planning decisions in light of procedure frame. 
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assumptions in the case still hold (for example, the same risk characteristics are present 
and the same audit personnel will be assigned to the audit).  
 

Participants are provided with the budget they prepared under low efficiency pressure and can 

adjust that time budget upwards or downwards as they believe appropriate given the high 

efficiency-pressure instruction.   

3.4 TASK AND PROCEDURE 

The task is adapted from training materials used at a Big-Four accounting firm.  

Experimental materials first were pilot-tested with two senior partners specializing in auditing 

fair values, modified based on their comments, and then pilot tested with 12 audit managers from 

the audit firms providing participants and modified again.  The task requires auditors to assume 

the role of an audit manager who is responsible for planning the audit of the fair value of a rental 

property that is the largest asset on ABC Investment Corporation’s balance sheet.  The audit 

manager is provided the client’s discounted cash flow model used to value the property 

(calculating a present value of $10.6 million) and a list of audit procedures used by their firm in 

the past for similar types of audits.  Participants are informed that audits of similar properties 

average 30-40 preparer hours (excluding manager and partner review) but vary considerably 

between clients, that inherent and control risks are assessed as sufficiently high to not allow 

significant modifications to substantive procedures, that the partner concluded that no specialist 

was needed for this work, and that the person performing the procedures and reporting to the 

manager would be an audit senior experienced on this audit.  Participants also are informed that 

misstatements totaling $250,000 would be considered material. 

After reviewing the client’s schedule of prospective cash flows and DCF calculation (see 

Appendix B), participants are given the low efficiency pressure manipulation and assign audit 

effort to audit procedures, with the procedures framed positively or negatively depending on the 
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framing condition to which the participant is assigned.  All participants receive procedures in the 

same order that is used in the audit firm’s materials from which the case is adapted.  Participants 

estimate achieved audit risk under the assumption that the procedures were performed within 

their time budget and no material misstatement was found.   

Participants then are given the high efficiency-pressure manipulation and repeat the 

process of assigning audit effort (by adjusting the hours assigned under low efficiency pressure) 

and estimating achieved audit risk.   

Each participant then rates the extent to which he or she believes that the quality with 

which the senior performed each of the 15 procedures can be verified during the audit review 

process.  The experiment concludes with participants answering some supplemental and 

demographic questions. 

 

4. Results 

4.1 MANIPULATION CHECKS 

To assess whether participants attended to the framing manipulation, a supplemental 

question asked them to indicate whether audit procedures were written in terms of whether a 

particular objective had been satisfied (for example, “Assess whether management’s forecasts 

and projections have been accurate historically.”), not satisfied (for example, “Assess whether 

management’s forecasts and projections have not been accurate historically.”), or they did not 

recall.  Forty-two (86%) of participants answered the manipulation check correctly (with one 

participant not answering the question), indicating that the frame manipulation was successful.  

Results are similar if based on only those participants who answered the framing manipulation 

check correctly, so analyses are based on all 49 participants. 
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To assess whether participants attended to the efficiency pressure manipulation, we 

examined whether participants reduced their time budgets when moving from low to high 

efficiency pressure.  Forty-five (92%) of participants reduced their time budgets (the remaining 

four (8%) did not change their time budgets).  Auditors allocate significantly less time overall 

given high efficiency pressure than they allocate given low efficiency pressure (one-sided p < 

0.001), with auditors allocating a mean of 2.00 hours per procedure given high efficiency 

pressure and 2.55 hours per procedure (28% more) given low efficiency pressure.  These results 

indicate that the efficiency pressure manipulation was successful.  Results are similar if based on 

only those participants who did not change their time budgets between efficiency pressure 

conditions, so analyses are based on all 49 participants. 

 

4.2 TESTS OF HYPOTHESES 

Table 1, Panel A includes descriptive statistics of auditors’ effort allocations, broken out 

by procedure frame (positive, negative), efficiency pressure (high, low), and procedure 

verifiability (high, low).23  Panel B includes the results of a repeated-measures ANOVA.24  

Additional descriptive data is included in Table 2. 

                                                 
23 Analyses include procedure verifiability as a binary variable in which a procedure is classified as high (low) 
verifiability for each participant if the procedure has a verifiability rating that is higher (lower) than the mean 
verifiability rating for that participant.  Similar but less significant results are obtained when this binary variable is 
based on the median (rather than mean) rating for each participant (but power is lower in this analysis because the 
median split requires excluding 41% of observations due to tie scores) or split into high/medium/low verifiability 
levels with the medium level omitted for each participant (but power is lower because we drop the middle third of 
observations).  Results of raw verifiability scores are insignificant when included in place of the binary verifiability 
score in an ANCOVA (which we attribute to low power due to the noisiness of raw verifiability scores). 
24 Results are similar if based on non-parametric analysis with ranked data, and if dependent variables are log 
transformed. 
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4.2.1 Frame 

H1 predicts that auditors’ effort allocations are affected by framing.  Consistent with H1, 

auditors allocate significantly more effort given a negative frame than they allocate given a 

positive frame (one-sided p < 0.017).  On average auditors allocate 2.03 hours per procedure 

given a positive frame, and 2.50 hours per procedure (23% more) given a negative frame.   

H2 predicts that the effect of frame on auditors’ effort allocations is more severe when 

auditors are considering procedures that are less verifiable.  Consistent with H2, the effect of 

frame is significantly greater when auditors consider procedures that are less verifiable (one-

sided p < 0.018).  On average, moving from a positive to a negative frame of a more-verifiable 

procedure increases effort allocations by 2.02 – 1.76 = 0.26 hours, while moving from a positive 

to a negative frame of a less-verifiable procedure increases effort allocations by 3.06 – 2.31 = 

0.75 hours (an increase of almost 200% over the change that occurs when procedures are more 

verifiable).    

 

4.2.2 Efficiency Pressure 

H3 predicts that the effect of efficiency pressure on auditors’ effort allocations is greater 

when auditors are considering procedures that are less verifiable.  H3 is not supported (one-sided 

p < 0.337).  The effect of efficiency pressure on auditors’ effort allocations to a procedure is not 

influenced significantly by the verifiability of the procedure. 
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4.2.3 Combined Effects 

These effects combine to create relatively large differences in time budgets between 

experimental conditions.  Participants in the positive frame/high efficiency-pressure setting 

budget an average of 1.75 hours per procedure, or 26.25 (= 1.75 x 15 procedures) for the entire 

audit program devoted to auditing fair value of this asset.  Participants in the negative frame/low 

efficiency-pressure setting budget an average of 2.77 hours per procedure, or 41.55 (= 2.77 x 15 

procedures) for the entire audit program, which is an increase of over 15 hours (58%).  The 

frame x verifiability interaction indicates that this difference occurs disproportionately more for 

procedures that are less verifiable.  While it is important not to over-interpret effect sizes in 

experimental data, given the abstraction necessary to operationalize an experimental context,  

these differences do seem substantial and likely to be economically meaningful, both in terms of 

audit efficiency (audit effort expended) and audit effectiveness (likelihood that material 

misstatements are detected). 

 

4.3 ADDITIONAL ANALYSES 

4.3.1 Achieved Audit Risk 

During the experiment participants estimated achieved audit risk under both low and high 

efficiency pressure by assessing the probability that, under the assumption the audit was 

performed within their time budget and no material misstatement was found, no material 

misstatement exists within ABC’s financial statements with regard to the asset.  Participants 

made these estimates on a 0-100 percentage scale (with 0% = certain that material misstatement 

is present, 50% = 50/50 chance of material misstatement, and 100% = certain that material 

misstatement is NOT present).  Table 3, Panel A presents descriptive statistics of auditors’ 
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estimates of achieved audit risk, broken out by procedure frame (positive, negative) and 

efficiency pressure (high, low). Panel B shows the results of a repeated-measures ANOVA that  

indicates no significant main effects of frame or efficiency pressure, and no interaction.25  Thus, 

while participants modify their audit programs significantly in response to efficiency pressure 

and frame, their judgments of achieved audit risk are not significantly different, implying either 

that they are not aware of the effects of these variables on their planning judgments or that they 

don’t believe their planning judgments affect achieved audit risk.   

 

4.3.2 Self-Insight Regarding Framing Effects 

Our frame manipulation is designed to hold constant that the audit provides positive 

assurance that the financial statements are free of material misstatements, and to produce 

alternative frames that are complements of each other (e.g., P(assumptions are reasonable) = 1 – 

P(assumptions are not reasonable)).  Evidence that auditors believe they would make the same 

planning judgment regardless of procedure frame would indicate that our framing condition 

meets those conditions, as well as shedding light on the extent to which auditors have self-insight 

concerning the effect of frame on their planning decisions.   

Therefore, at the end of the experiment participants are asked two questions to assess 

their beliefs about the effect of frame on their decisions (see Libby, Bloomfield and Nelson 2002 

for a discussion of this experimental technique).  Each question asked participants “Would the 

audit procedures you design and the time budget you develop differ between these two steps?”  

The “two steps” are two versions of the same excerpt from a sample audit program, with one 

version framed positively and one framed negatively.  One question regards an audit procedure 

                                                 
25 Results are similar if based on non-parametric analysis with ranked data, or if the dependent variable is log 
transformed. 
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that we view as typifying low verifiability (positive frame: “Review the valuation method and 

assumptions used to develop the fair value measures to determine whether they are appropriate 

considering the nature of the asset being valued”; negative frame: “Review the valuation method 

and assumptions used to develop the fair value measures to determine whether they are not 

appropriate considering the nature of the asset being valued”).  The other question regards an 

audit procedure that we view as typifying high verifiability (positive frame: “Mathematically 

recalculate the terminal value based on the method employed to assess whether the calculation is 

accurate”; negative frame: “Mathematically recalculate the terminal value based on the method 

employed to assess whether the calculation is not accurate.”).26  For each question, participants 

respond “yes” or “no” that the audit procedures they design and the time budget they develop 

would differ between the two versions, and then briefly explain their answer. 

Twenty-seven participants indicate for both questions that they believe frame would not 

influence their planning decisions.  Twenty-two participants indicate they believe frame would 

influence their audit planning decisions in response to at least one of the two questions,27 but 

disagree as to the direction of that effect.  Eleven indicate more audit work would be necessary 

in the positive frame,28 five indicate more audit work would be necessary in the negative frame,29 

and the other six participants do not provide an indication one way or the other.    

                                                 
26 The order with which these questions appeared was fixed, with the low verifiability question always preceding the 
high verifiability question. 
27 Twenty of 49 participants indicate that belief for the question regarding the less-verifiable procedure; eight of 49 
participants indicate that belief for the question regarding the more-verifiable procedure (six of the eight indicated 
that belief for both procedures).   
28 A typical explanation supporting an answer that more hours should be devoted to the positively framed version: 
“It is easier to determine if methods and assumptions are not appropriate than to evaluate how appropriate/ 
reasonable a method and assumptions are.”  Even though the experiment was set in the context of a financial audit, 
which requires positive assurance, some of the eleven indicted that the negative frame implied the auditor is 
providing a negative assurance which required less effort than a positive assurance.  For example, one participant 
wrote: “Positive assurance [version] 1 needs to be more precise than negative assurance [version] 2. I would perform 
more procedures in order to positively confirm that the measurements are appropriate. There would be more leeway 
in [version] 2.” 
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We coded an indicator variable, frame-relevance perception (“FRP”) as 1 for the 22 

participants who indicated they believe frame would influence their audit planning under some 

circumstance, and as 0 for the other 27 participants.  As shown in Table 4, Panel A, when FRP is 

included in the analysis of auditors’ effort allocations, significant effects still are observed for  

frame, verifiability, efficiency pressure, and the interaction between frame and verifiability.  In 

addition, there is a marginally significant interaction between frame, verifiability and FRP (p < 

0.057).  Table 4, Panels B and C report descriptive statistics and an ANOVA including only the 

27 participants who do not view frame as relevant (i.e., FRP = 0), and indicates results for those 

participants that are similar to the overall results, with a significant interaction between frame 

and verifiability as well as significant main effects for verifiability, efficiency pressure and 

(marginally) frame.  Table 4, Panels D and E report descriptive statistics and an ANOVA 

including only the 22 participants who view frame as relevant (i.e., FRP = 1), and indicates 

significant main effects of frame, verifiability and efficiency pressure, but an insignificant 

interaction between frame and verifiability.30   

In general, these responses indicate a lack of self-insight concerning the effect of frame 

on audit planning decisions.  Over half of participants indicate that frame would not affect 

planning decisions, yet display the main effect of frame and the interaction between frame and 

verifiability that we predict.  Of the participants who indicate that frame would influence their 

audit planning decisions, half indicated that the positive frame would require more hours, which 

biases away from the result we predict and find (i.e., a main effect of frame in which participants 

assign more audit effort when procedures are framed negatively).   

                                                                                                                                                             
29 A typical explanation supporting an answer that more hours should be devoted to the negatively framed version: 
“Validating that something is appropriate generally would seem to be a reasonableness test, whereas evaluating that 
it is not appropriate seems like it would require a standalone assessment.” 
30 In analyses of auditors’ estimates of achieved audit risk, FRP is not significant as a main effect or in an interaction 
with other variables. 
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5. Conclusion 

This paper reports the results of an experiment in which 49 audit managers with an 

average of over ten years of audit experience plan the audit of an investment classified as level 3 

of the FASB’s fair-value hierarchy.  Audit procedure frame (positive, negative) is manipulated 

between participants, and audit procedure verifiability (measured across 15 procedures) and 

efficiency pressure (high, low) are varied within participants.  Results indicate significant main 

effects of procedure frame and efficiency pressure, with time budgets significantly higher when 

efficiency pressure is low and when procedures are framed negatively. Results also indicate a 

significant interaction between procedure frame and procedure verifiability, such that framing 

effects are stronger with respect to procedures that participants view as less verifiable.   

Despite the effect of our manipulated variables on budgeted hours, participants’ estimates 

of achieved audit risk (and presumably audit quality) are unaffected.  Supplemental questions 

provide further evidence that participants lack self-insight regarding the effect of the frame 

manipulation on their decisions.  Most participants indicate a belief that frame would not 

influence their planning decisions, and when analyses include only those participants, results are 

very similar to those of analyses that include all participants.  Also, the participants who indicate 

a belief that frame would influence their planning decisions disagree as to the direction of that 

influence, with half of participants indicating a belief that they would budget more hours given a 

positive frame, but analyses indicating a main effect of frame in which participants budgeted 

more hours given a negative frame. 

These results make contributions to the research literature and have implications for audit 

practice and audit standards setting.  Regarding procedure frame, our finding of a main effect of 
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frame and an interaction between frame and procedure verifiability adds to the literature 

investing the effect of frame in other contexts (e.g., Kida [1984]; Trotman and Sng [1989]; Asare 

[1992]; Emby [1994]; Emby and Finley [1997]; Fukukawa and Mock [2011]).  Most notably, we 

find that frame has a larger effect when procedures are less verifiable (more subjective), while 

Fukukawa and Mock [2011] find framing effects relevant to the existence and accuracy 

assertions (which typically utilize procedures that are relatively more objective and verifiable, 

like determining mechanical accuracy) but not for the valuation objective (which typically 

utilizes some procedures that are relatively more subjective and less verifiable, like those 

included in our context).  Unlike Fukukawa and Mock [2011], our study was designed 

specifically to test a hypothesized interaction between procedure frame and procedure 

verifiability, and provides strong evidence that such an interaction can occur in circumstances 

like the fair value setting that we operationalize.   

From a practice perspective, the interaction between procedure frame and procedure 

verifiability is of concern since it suggests that the most vulnerable audit procedures are those 

that are perhaps the most important – procedures that address the appropriateness of the 

fundamental assumptions and judgments that drive fair value estimates. The mechanical 

accuracy of a model’s computations doesn’t matter much if the assumptions underlying a model 

are unsound, but an audit of that model can look like much work was done even when it focuses 

on the relatively more verifiable procedures.   

The lack of self-insight concerning the effect of frame on audit planning judgments 

compounds this concern, as it suggests that auditors are unlikely to anticipate framing effects and 

take steps to counteract them.  However, rather than necessarily being a problem, framing effects 

potentially could be used by audit firms to enhance audit effectiveness, similar to “choice 
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architecture” interventions recommended in other contexts (Thaler and Sunstein [2008]).  

Specifically, firms that understand auditors’ tendency to be influenced by procedure frame can 

design their audit programs to frame procedures negatively, thus “nudging” auditors to plan more 

audit effort and minimizing the level of audit risk that actually is achieved. 

Regarding efficiency pressure, our finding of a main effect of efficiency pressure on audit 

planning judgments adds to the literature documenting effects of efficiency pressure on effort 

allocations (see, e.g., McDaniel [1990]; Glover [1997]; Brown, Peecher and Solomon [1999]).  

Perhaps more surprising is the lack of a significant interaction between efficiency pressure and 

procedure verifiability on auditors’ planning judgments.  One possible explanation for this 

finding is that auditors view the total time budget as somewhat fungible when actually 

conducting audit tests, such that the interaction between efficiency pressure and procedure frame 

would be observed more in where the audit senior spends their time than in where the audit 

manager allocates that time in audit planning.  Also surprising is that the large effect of 

efficiency pressure on auditors’ effort allocations is not mirrored in auditors’ assessments of 

achieved audit risk. This result might be explained by noise in the risk estimate, to auditors 

believing that they are only trimming inefficiency when moving from low to high efficiency 

pressure, or to auditors being unwilling to indicate relatively high achieved audit risk in any 

circumstance.    

Our research is subject to three important limitations.  First, we cannot determine what 

amount of audit effort should be planned in our experimental setting, and therefore cannot 

characterize whether a particular time budget is likely to be ineffective or inefficient.  Thus, for 

example, it could be that a time budget of 26.25 hours is appropriate in this setting, such that 

relaxing efficiency pressure and using a negative frame creates inefficiency by increasing the 
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average time budget to 41.55 hours.  On the other hand, it could be that a time budget of 41.55 

hours is appropriate, such that increasing efficiency pressure and using a positive frame 

encourages ineffectiveness by reducing average time budgets to 26.25 hours.  Both effectiveness 

and efficiency may be affected by the variables we manipulate to a degree that is economically 

significant, but we limit generalizing these results to the directional effects that we observe. 

Second, we do not incorporate auditors’ use of specialists in our experimental setting.  

Auditors sometimes employ specialists to assess reasonableness of management’s fair values or 

to develop independent estimates of fair value.  For either case, auditors are required by 

professional standards to evaluate the specialists’ work and perform additional procedures if they 

deem it necessary to do so.  Moreover, given the pervasiveness of fair values in current financial 

accounting, extending to such areas as financial instruments and impairment testing, as well as 

the broader use of estimates in accounting practice, our results may have implications for a 

variety of audit settings. 

Third, we do not directly observe audit outcomes in terms of the fair values that auditors 

ultimately are willing to accept in the financial statements, but rather examine effects on audit 

planning decisions and estimated achieved audit risk.  Planning decisions are important, affecting 

the time auditors have for performing procedures and therefore likely affect audit effectiveness 

and efficiency.  However, it could be that auditors respond to tighter budgets by doing the same 

amount of work they would have done otherwise and either reporting budget over-runs or under-

reporting time.   
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TABLE 1 
Descriptive Statistics and Analysis of Audit Planning Decisions 

 
Panel A: Hours Budgeted by Procedure Verifiability, Frame, and Efficiency Pressure (hrs mean, 
[median], <standard deviation>) 
 

 

 

 

 

Positive Frame (N=24) Negative Frame (N=25) 

Low 

Efficiency 

Pressure 

High 

Efficiency 

Pressure 

Average 

across 

efficiency 

pressure 

Low 

Efficiency 

Pressure 

High 

Efficiency 

Pressure 

Average 

across 

efficiency 

pressure 

 

Low Verifiability 

2.61 

[2.00] 

<2.34> 

2.01 

[1.50] 

<1.86> 

2.31 

[2.00] 

<2.13> 

3.36 

[2.00] 

<3.16> 

2.76 

[2.00] 

<2.72> 

3.06  

[2.00]  

<2.96> 

 

High Verifiability 

2.03 

[1.00] 

<2.01> 

1.49 

[1.00] 

<1.54> 

1.76 

[1.00] 

<1.81> 

2.25 

[1.38] 

<2.43> 

1.78 

[1.00] 

<2.13> 

2.02  

[1.00]  

<2.29> 

 

Average 

2.31 

[2.00] 

<2.20> 

1.75 

[1.00] 

<1.72> 

2.03 

[1.50] 

<1.99> 

2.77 

[2.00] 

<2.84> 

2.24 

[1.25] 

<2.47> 

2.50  

[2.00]  

<2.67> 

 
Panel B: Results of ANOVA Examining Effects of Frame, Efficiency Pressure, and Verifiability 
on Hours Budgeted 
 

 F P < Hypothesis 

�����  4.753 0.017† H1 (supported) 

�������	�
���  43.378 0.001  

���� �������  21.906 0.001†   

����� ∗ �������	�
��� 4.452 0.018† H2 (supported) 

���� ������� ∗ �������	�
��� 0.169 0.341† H3 (not supported) 

FRAME * EFFICIENCY PRESSURE 0.019 0.892  

FRAME * EFFICIENCY PRESSURE * 

VERIFIABIILTY 
0.019 0.891 

 

† equivalent one-tailed test given our directional predictions 

 
Table 1 reports descriptive statistics and the results of an ANOVA of auditors’ effort allocations 
(budgeted hours).  Panel A presents descriptive data of auditors’ effort allocations, by procedure 
verifiability level (high v. low), procedure frame, efficiency pressure.  Auditors assigned hours to fifteen 
audit procedures in .25 hour increments in the context of auditing the fair value of a real estate 
investment.  Auditors completed the task first assuming a relatively unconstrained time budget (low 
efficiency pressure) and then assuming a more constrained time budget (high efficiency pressure).  
Procedure frame was manipulated between auditors as either positive or negative (e.g., “Assess whether 
the significant assumptions used by management in measuring fair value, taken individually and as a 
whole, provide (do not provide) a reasonable basis for the fair value measurements and disclosures”).  
Auditors also rated the verifiability of each audit procedure on a scale of 1 to 7 (1=”no ability to verify in 
the review process that the procedure was performed well, 7=”complete ability to verify in the review 
process that the procedure was performed well”).  Verifiability level dichotomizes verifiability scores for 
each auditor based on the mean verifiability score across all procedures for that auditor 
(Low<Mean<High).   
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TABLE 2 
Additional Descriptive Statistics 

 
Panel A: Hours Budgeted, by Procedure, Frame, and Efficiency Pressure (hrs mean, [median], 
<standard deviation>), Ordered by Mean Low Efficiency Pressure 
 

Positive Frame (N = 24) Negative Frame (N =25) 

Procedure 
Low Efficiency 

Pressure 

High Efficiency 

Pressure 
Procedure 

Low Efficiency 

Pressure 

High Efficiency 

Pressure 

8 5.32 [5] <2.51> 4.39 [3.5] <2.46> 8 6.74 [8] <3.61> 5.94 [5] <3.2> 

3 3.89 [3.5] <2.94> 2.92 [2.5] <1.81> 3 5.42 [4] <5.01> 4.15 [3] <3.71> 

6 3.85 [4] <2.62> 2.68 [2] <1.68> 6 4.8 [4] <2.82> 3.94 [3] <2.51> 

4 3.84 [3] <2.67> 2.84 [2.5] <1.66> 1 3.63 [3] <3.22> 2.91 [2] <3.13> 

5 3.08 [2] <2.8> 2.49 [1.5] <2.82> 5 3.41 [3] <2.12> 2.93 [2] <2.04> 

1 2.63 [2] <1.87> 1.78 [1] <1.25> 4 3.11 [2] <2.71> 2.61 [2] <2.48> 

13 2.28 [2] <1.89> 1.59 [1.5] <0.97> 15 2.16 [2] <1.18> 1.72 [2] <1.03> 

9 1.77 [2] <1.2> 1.27 [1] <0.82> 13 2.15 [2] <2.09> 1.71 [1] <1.94> 

10 1.63 [1.5] <0.95> 1.21 [1] <0.7> 10 1.73 [2] <0.91> 1.2 [1] <0.91> 

14 1.3 [1] <1.1> 1.07 [1] <1.07> 14 1.66 [1] <1.18> 1.39 [1] <1.13> 

15 1.26 [1] <0.95> 1.01 [1] <0.74> 9 1.6 [2] <1.06> 1.23 [1] <0.87> 

7 1.25 [1] <0.9> 0.82 [1] <0.56> 12 1.58 [1] <1.52> 1.25 [1] <1.55> 

11 1.24 [1] <0.91> 0.96 [0.88] <0.85> 11 1.35 [1] <1.02> 1.01 [1] <0.89> 

12 1.07 [1] <0.61> 0.81 [0.88] <0.52> 7 1.27 [1] <0.88> 1.02 [1] <0.84> 

2 0.63 [0.5] <0.58> 0.67 [0.5] <1> 2 0.9 [0.5] <0.97> 0.57 [0.25] <0.58> 

Average 2.34 [2.03] <1.63> 1.77 [1.45] <1.26> Average 2.77 [2.43] <2.02> 2.24 [1.75] <1.79> 

 
Panel A presents descriptive data of auditors’ effort allocations, by procedure, procedure frame, 
and efficiency pressure.  See Table 1 for descriptions of variables. 
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TABLE 2 
Additional Descriptive Statistics (continued) 

 
Panel B: Verifiability Scores, by Procedure and Frame (score mean, [median], <standard 
deviation>), Ordered by Overall. 
 

Procedure 
Overall  

(N=49) 

Positive Frame 

(N=24) 

Negative Frame  

(N=25) 

2 6.76 [7] <0.59> 6.71 [7] <0.62> 6.8 [7] <0.58> 

7 6.45 [7] <1.11> 6.33 [7] <1.23> 6.56 [7] <0.99> 

14 6.17 [6.5] <0.99> 6.22 [7] <0.94> 6.12 [6] <1.04> 

15 6.17 [6] <0.78> 6.3 [7] <0.81> 6.04 [6] <0.73> 

9 6.15 [7] <1.1> 6 [7] <1.30> 6.28 [7] <0.88> 

1 6.1 [6] <0.9> 6.43 [7] <0.73> 5.8 [6] <0.96> 

8 5.26 [6] <1.3> 5.45 [6] <1.25> 5.08 [6] <1.34> 

3 5.19 [5] <1.27> 5.27 [5] <1.45> 5.12 [5] <1.13> 

11 5.18 [5] <1.25> 5.29 [5] <1.22> 5.08 [5] <1.28> 

6 5.16 [5] <1.69> 5.42 [6] <1.42> 4.92 [5] <1.74> 

5 4.94 [5] <1.27> 5.3 [5] <1.24> 4.6 [5] <1.21> 

12 4.94 [5] <1.53> 5.23 [5] <1.33> 4.68 [5] <1.66> 

10 4.82 [5] <1.39> 4.71 [5] <1.38> 4.92 [5] <1.40> 

4 4.66 [5] <1.33> 5.05 [5] <1.12> 4.32 [5] <1.42> 

13 4.5 [4] <1.31> 4.7 [5] <1.05> 4.32 [4] <1.50> 

Average 5.5 [5.6] <1.40> 5.63 [5.93] <1.14> 5.38 [5.60] <1.19> 

 
Panel B presents descriptive data of auditors’ ratings of the extent to which fifteen audit 
procedures are verifiable, by procedure frame.   The data excludes the 58 observations for which 
the verifiability rating was equal to the mean verifiability for that procedure.  These 58 
observations were not used in the statistical analyses, but including these observations in the 
analyses produces similar results.  See Table 1 for descriptions of variables, and Appendix A for 
listing of procedures.    
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TABLE 3 
Descriptive Statistics and Analysis of Auditor’s Assessed Post-Audit Probability of No Material 

Misstatement (“Achieved Audit Risk”) 
 
Panel A: Assessed Probability of No Material Misstatement Post Audit, by Procedure Frame, 
and Efficiency Pressure (hrs mean, [median], <standard deviation>) 
 

 
Frame 

Positive 
(N=24) 

Negative 
(N=25) 

Average 

Efficiency 
Pressure 

Low 
69.5  
[80]  

<27.4> 

77.04  
[90]  

<22.84> 

73.35  
[80]  

<25.2> 

High 
66.92  
[74.5]  

<26.28> 

75.68  
[85]  

<21.29> 

71.39  
[76]  

<24.02> 

Average 
68.21  
[75]  

<26.59> 

76.36  
[85]  

<21.86> 

72.37  
[80]  

<24.51> 
 
Panel A presents descriptive data of auditors’ assessed probability that no material misstatement 
exists within the company’s financial statements with regard to the FV audit, by procedure 
frame, and efficiency pressure.  See Table 1 for descriptions of variables. 
 
 
Panel B: Results of ANOVA Examining Effects of Procedure Frame and Efficiency Pressure, 
and Verifiability on Assessed Probability of No Material Misstatement Post Audit 
 

 F P < 

�����  1.508 .226 
���� �������  0.776 .385 
����� ∗ ���� �������  0.074 .787 

 
Panel B reports the results of an ANOVA of auditors assessments of the post-audit probability 
that no material misstatement exists in the financial statements with regards to the fair value of 
the property being audited assuming the work was done within the assigned budget without 
detecting a material misstatement.  See Table 1 for descriptions of variables.   
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TABLE 4 
Analysis of Audit Planning Decisions, Conditioned on Auditors’ Beliefs About Whether Those 

Decisions Should Be Affected by Procedure Frame 
 
Panel A: Results of ANOVA Examining Effects of Frame, Efficiency Pressure, Verifiability, 
and Frame Relevance Perception (“FRP”) on Hours Budgeted 
 

 F P < Hypothesis 
�����  4.825 0.017† H1 (supported) 
�������	�
���  39.293 0.001  
���� �������  21.928 0.001†   
����� ∗ �������	�
��� 3.291 0.035† H2 (supported) 
���� ������� ∗ �������	�
��� .169 0.341† H3 (not supported) 
FRAME * EFFICIENCY PRESSURE .019 0.892  
FRAME * EFFICIENCY PRESSURE * VERIFIABIILTY .019 0.891  
FRP .437 .512  
FRAME * FRP .015 .902  
�������	�
��� * FRP .337 .561  
FRAME * �������	�
��� * FRP 3.616 .057  

† equivalent one-tailed test given our directional predictions 
 
 
Table 4 repeats the analyses included in Table 1 for auditors’ effort allocations, but also includes 
a “frequency relevance perception” (“FRP”)  indicator variable set to a value of 1 if auditors 
indicated that procedure frame would affect their audit planning decisions, and set to 0 
otherwise.  Panels A reports results of an ANOVA that includes FRP.  Panels B and C report 
descriptive statistics and an ANOVA for the 27 participants for whom FRP = 0.  Panels D and E 
report descriptive statistics and an ANOVA for the 22 participants for whom FRP = 1.  See Table 
1 for descriptions of other variables. 
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TABLE 4 (continued) 
 
Panel B: Audit Planning Decisions of 27 Participants Indicating Frame is Not Relevant (FRP = 
0), by Procedure Verifiability, Frame, and Efficiency Pressure (hrs mean, [median], <standard 
deviation>) 
 
 

 
 

Positive Frame (N=12) Negative Frame (N=15) 

Low 
Efficiency 
Pressure 

High 
Efficiency 
Pressure 

Average 
across 

efficiency 
pressure 

Low 
Efficiency 
Pressure 

High 
Efficiency 
Pressure 

Average 
across 

efficiency 
pressure 

 
Low Verifiability 

2.5  
[2]  

<2.32> 

1.91  
[1]  

<2.02> 

2.2  
[1.75] 
<2.19> 

3.39  
[2]  

<2.92> 

2.91  
[2]  

<2.7> 

3.15  
[2]  

<2.82> 
 

High Verifiability 
2.03  
[1]  

<2.11> 

1.47  
[1]  

<1.63> 

1.75  
[1]  

<1.9> 

1.97  
[1]  

<1.89> 

1.58  
[1]  

<1.77> 

1.77  
[1]  

<1.83> 
 

Average 
2.25  
[2]  

<2.22> 

1.68  
[1]  

<1.83> 

1.97  
[1]  

<2.05> 

2.65  
[2]  

<2.54> 

2.22  
[1.5] 

<2.36> 

2.44  
[2]  

<2.46> 

 
 
Panel C: Results of ANOVA Examining Effects of Frame, Efficiency Pressure, and Verifiability 
on Hours Budgeted, Based on Data from 27 Participants Indicating Frame is Not Relevant (FRP 
= 0) 
 

 F P < Hypothesis 
�����  

1.766 0.098† 
H1 (marginally 

supported) 
�������	�
���  30.148 0.001  
���� �������  11.940 0.001†   
����� ∗ �������	�
��� 9.054 0.002† H2 (supported) 
���� ������� ∗ �������	�
��� 0.042 0.419† H3 (not supported) 
FRAME * EFFICIENCY PRESSURE 0.241 0.623  
FRAME * EFFICIENCY PRESSURE * VERIFIABIILTY 0.012 0.913  

† equivalent one-tailed test given our directional predictions 
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TABLE 4 (continued) 
 
Panel D: Audit Planning Decisions of 22 Participants Indicating Frame is Relevant (FRP = 1), 
by Procedure Verifiability, Frame, and Efficiency Pressure (hrs mean, [median], <standard 
deviation>) 
 
 

 
 
 

Positive Frame (N=12) Negative Frame (N=10) 

Low 
Efficiency 
Pressure 

High 
Efficiency 
Pressure 

Average 
across 

efficiency 
pressure 

Low 
Efficiency 
Pressure 

High 
Efficiency 
Pressure 

Average 
across 

efficiency 
pressure 

 
Low Verifiability 

2.72  
[2]  

<2.37> 

2.12  
[2]  

<1.68> 

2.42  
[2]  

<2.07> 

3.31  
[2]  

<3.55> 

2.52  
[1.5]  

<2.76> 

2.92  
[2]  

<3.19> 
 

High Verifiability 
2.02  
[2]  

<1.9> 

1.52  
[1]  

<1.43> 

1.77  
[1]  

<1.7> 

2.64  
[1.75] 
<2.98> 

2.06  
[1]  

<2.53> 

2.35 
[1]  

<2.77> 
 

Average 
2.38  
[2]  

<2.18> 

1.82  
[1.25] 
<1.59> 

2.1  
[2]  

<1.92> 

2.94  
[2]  

<3.25> 

2.26  
[1]  

<2.63> 

2.6  
[2]  

<2.97> 

 
 
Panel E: Results of ANOVA Examining Effects of Frame, Efficiency Pressure, and Verifiability 
on Hours Budgeted, Based on Data from 22 Participants Indicating Frame is Relevant (FRP = 1) 
 

 F P < Hypothesis 
�����  4.510 0.023† H1 (supported) 
�������	�
���  11.156 0.001  
���� �������  10.277 0.001†   
����� ∗ �������	�
��� 0.017 0.449† H2 (not supported) 
���� ������� ∗ �������	�
��� 0.168 0.341† H3 (not supported) 
FRAME * EFFICIENCY PRESSURE 0.124 0.725  
FRAME * EFFICIENCY PRESSURE * VERIFIABIILTY 0.019 0.891  

† equivalent one-tailed test given our directional predictions 
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APPENDIX A 
Audit Procedures and Auditor Agreement on Verifiability Level 

 

# 
Procedure 

[positive (negative) frame] 

Verifiability Level  
(% participants) 
High Low 

1 Assess whether management’s forecasts and projections have (not) 
been accurate historically. 

75% 25% 

2 Assess whether the fair value measurement reconciles (does not 
reconcile) to the financial statements. 

94% 6% 

3 Review the valuation method and assumptions used to develop the fair 
value measures to assess whether they are (not) appropriate 
considering the nature of the asset being valued (Required by 
AU328.18). 

34% 66% 

4 Determine whether all (any) significant assumptions underlying the 
fair value measurement have (not) been included in management’s 
calculation of fair value.  Significant assumptions are those that are: 
a) Sensitive to variation or uncertainty in amount or nature (for 
example, assumptions about short-term interest rates are less 
susceptible to variation than long-term rates 
b) Susceptible to misapplication or bias 
c) A small change in the assumption may result in large changes in the 
value of the asset or liability being measured 

17% 83% 

5 Assess whether the significant assumptions used by management in 
measuring fair value, taken individually and as a whole, provide (do 
not provide) a reasonable basis for the fair value measurements and 
disclosures. (As required by AU 328.28). 

23% 77% 

6 Review the related contractual agreements to assess whether all (there 

are any) relevant contractual terms have (that have not) been 
incorporated into the model. 

51% 49% 

7 Mathematically recalculate the terminal value based on the method 
employed to assess whether the calculation is (not) accurate. 

86% 14% 

8 Test the inputs used to develop the fair value measurements and 
disclosures to assess whether all (any) such inputs have (do not have) 
sufficient evidence to support them. 

43% 57% 

9 Evaluate whether the fair value measurement has (not) been correctly 
calculated from such inputs and management’s assumptions. (AU 
328.39) 

79% 21% 

10 Assess whether the evidence regarding this fair value amount is (not) 
consistent with other evidence obtained and evaluated during the audit 
(Required by AU 328.47). 

33% 67% 

11 Conclude whether audit evidence to reduce the risk of significant 
misstatement in the financial statements to an appropriately low level 
is (not both) sufficient and competent. (Required by AU 328.03 and 
328.15). 

39% 61% 
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APPENDIX A (continued) 
 
12 Conclude whether management has (not) appropriately applied the 

highest and best use concept within Statement 157 (ASC Section 820-
10-55). 

32% 68% 

13 Determine whether the fair value measurement reflects (does not 
reflect) the value that would be received or paid, in an orderly 
transaction between market participants, to sell the asset or transfer the 
liability at the measurement date. 

15% 85% 

14 Assess whether Level 3 disclosures required by Statement 157 are 
(not) complete (ASC Section 820-10-50). 

77% 23% 

15 Evaluate whether the fair value measurement and all related 
disclosures in the financial statements are (not) in conformity with 
GAAP. (AU 328.15) 

83% 17% 

 
Appendix A lists the fifteen procedures used in the experimental materials.  Procedure numbers 
correspond to Table 2.  For a given participant, a procedure is assigned a verifiability level of 
high (low) if that procedure is above (below) the average of the verifiability score assigned to all 
procedures by that participant.  Thus, e.g., 94% of participants assigned a verifiability score to 
procedure number 2 (“Assess whether the fair value measurement reconciles (does not 
reconcile) to the financial statements”) that is above the average score they assigned to all 
procedures.  
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APPENDIX B 
Client’s Schedule of Prospective Cash Flows and Present Value Calculation 
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