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Independence and objectivity are key principles assumed to underlie internal auditors'

fraud‐risk judgments. However, a substantial body of evidence suggests that physical

attractiveness of suspects may influence internal auditors' fraud‐risk judgments. In

this experimental study we investigated whether internal auditors are susceptible to

appearance‐related biases, or whether they correct for them due to their expertise

and motivation. A total of 193 internal auditors were presented a misappropriation‐

of‐assets scenario in which the attractiveness of a suspect was manipulated. To

determine whether professional expertise is associated with increased resilience to

appearance‐related biases, their fraud‐risk judgments were contrasted with those

acquired from 240 subjects without auditing experience (“naive subjects”). In line with

our predictions, attractiveness modulated naive subjects' fraud‐risk judgments,

whereas internal auditors did not show any indication for appearance‐related biases.

Our findings suggest that internal auditors' experience and motivation may immunize

them to the phenomena of physical attractiveness stereotyping and the attractiveness

halo effect.
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1 | INTRODUCTION

A perpetual problem for the management of all types of companies is

the misappropriation of assets and fraud. According to a study of the

Association of Certified Fraud Examiners (ACFE), organizations lose

5% of their annual revenue due to asset misappropriation, corruption,

and financial statement fraud, with more than one‐fifth of the cases

causing losses of at least $1 million for each respective company

(ACFE, 2012); for comparable statistics, see also Beasley, Carcello,

Hermanson, and Neal (2010) and Beasley, Carcello, Hermanson, and

Lapides (2000). Consequently, fraud detection and prevention have

recently become significant concerns, especially for the top manage-

ment and internal auditors (IAs)—top management's support unit

(Abbott, Park, & Parker, 2000; Cooper, Dacin, & Palmer, 2013; Kaplan,

Pope, & Samuels, 2010; Moeller, 2004; Norman, Rose, & Rose, 2010;

Prawitt, Sharp, & Wood, 2012). Typically, internal auditing acts as a

direct agent of the chief executive officer (CEO) and the audit
wileyonlinelibrary.com/journa
committee. One can define internal auditing as follows (Institute of

Internal Auditors [IIA], 2013):
l/ijau
Internal auditing is an independent, objective assurance

and consulting activity designed to add value and

improve an organization's operations. It helps an

organization accomplish its objectives by bringing a

systematic, disciplined approach to evaluate and

improve the effectiveness of risk management, control,

and governance processes.
There is a growing literature showing the value of internal

auditing for management, especially in fraud‐risk judgments1 and

detection (ACFE, 2012; Norman et al., 2010).

According to the IIA Standards, the paramount principles of IAs'

work are independence and objectivity (IIA, 2013). Hence, in a poten-

tial fraud case an IA should be objective in his or her fraud‐risk judg-

ments (AICPA, 2002; IIA/AICPA, 2008) and should not consider any
© 2018 John Wiley & Sons Ltd 1
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characteristic of a suspect, such as physical attractiveness or other

individual traits (for details see IIA, 2013, standard 1120; see also

Mutchler, 2003).2

However, assessing the probability that an individual will commit

or has committed fraud or a similar person‐related decision often

involves (direct or indirect) human interaction between the IA and

the individual being assessed (for related research, also see Fanning

& Piercey, 2014). Importantly, various studies suggest a relationship

between judgments of a person and their physical appearance or

attractiveness (Alley, 1988; Berscheid, 1986; Jackson, 1992). There-

fore, the physical appearance of an auditee could also directly affect

an IA's ability to operate in an independent and objective manner

and consequently poses a potential threat to the value of internal

auditing for management.

Thus, in the present study we aimed to empirically determine the

impact of physical attractiveness on IAs' fraud‐risk judgments. Our

goal was to assess whether IAs operate objectively and independently,

and therefore in accordance with the two main pillars of the whole

internal audit profession. We specifically sought to determine whether

both principles are jeopardized by appearance‐related biases

established previously across a range of social scenarios. To address

this outstanding question, we opted for an interdisciplinary approach;

specifically, we integrated insights and state‐of‐the‐art methodology

from corporate governance and auditing, as well as psychology and

visual cognition. Inter alia, we make recourse to and extend existing

literature on the question as to whether potential defendants benefit

from physical attractiveness.

Integrating knowledge and tools from these areas, we designed a

quasi‐lab between‐subjects experiment conducted with large samples

of IAs and naive subjects with no auditing experience. In this setting,

participants received information about a hypothetical company with

indicators of decreasing profits and the potential for fraud to have had

occurred (misappropriation‐of‐assets scenario).3 This case information

was accompanied by a stylized personnel file of the employee who is

potentially responsible for the suspected fraud, including a photograph

of the employee's face. Importantly, the depicted faces were computer‐

generated stimuli created for this unique purpose, based on

independent viewers' attractiveness ratings of real faces, and involving

state‐of‐the‐art computational approaches as used in vision research

(see Section 3). Unbeknownst to participants, the face stimuli included

in the personnel file varied in attractiveness, age, and gender.

Participant groups consisted of highly experienced IAs, as well as

naive subjects lacking comparable professional expertise, and there-

fore ability and motivation to correct for judgment biases. To antici-

pate our findings, in line with the physical attractiveness stereotype

and attractiveness halo effect (see Section 2), we observed that naive

subjects made less favorable fraud‐risk judgments for unattractive sus-

pects. In contrast, as expected based on the implications of the pro-

cess model of appearance‐based stereotyping, our findings suggest

that IAs corrected for potential judgment biases as their fraud‐risk

judgments seemed unaffected by suspects' attractiveness.

Our results support the ability of IAs to make objective judgments,

one of their main characteristics, and give new insights for the under-

standing of the profession. Since most of the prior internal audit

research focuses on the impairment of an IA's objectivity, our
empirical results present a positive view of the profession. Using a

multidisciplinary approach with state‐of‐the‐art techniques from psy-

chology, we open a small part of the behavioral black box of auditor

judgments. Our findings emphiasize the high quality of experienced

IAs compared to naive subjects, which can be accredited to the value

of IAs training and professional experience.
2 | THEORETICAL BACKGROUND

2.1 | Physical attractiveness, responsibility, and IA
judgment

Socialization, social expectancy, and evolutionary perspectives imply

that “more physically attractive individuals either inherently possess

or come to develop more positive personality traits” (Lorenzo, Biesanz,

& Human, 2010, p. 1777; see also Little, 2014, & Langlois et al., 2000).

This consistent tendency to attribute more positive qualities (e.g.,

social skills, potency, adjustment and intellectual ability, and

trustworthiness; Adams, 1982; Dion, Berscheid, & Walster, 1972;

Feingold, 1992; Langlois et al., 2000; Miller, 1970a; Rohner & Rasmus-

sen, 2011) to people who are physically attractive rather than unat-

tractive constitutes the physical attractiveness stereotype and the

attractiveness halo effect (Joseph, 1982). Both seem to operate from

an early age onwards (Dion, 1973; Dion & Berscheid, 1974; Gross &

Crofton, 1977), and suggest that a core element of human socializa-

tion is learning the stereotype “what is beautiful is good” (Dion et al.,

1972), or, in other words, “fine feathers make a fine bird” (Patzer,

2006). Most definitions of physical attractiveness or appearance refer

to facial appearance as opposed to body appearance. This is reason-

able, because “the face is usually the first […] and often the most

potent source of information […] during social interaction” (Jackson,

1992, p. 3). Definitions of facial appearance are manifold and, for

example, include factors such as age and gender (Alley, 1988, p. 2).

However, a core element seems to be attractiveness (Bashour, 2007,

p. 16), the evaluation of which is characterized by “remarkable consen-

sus” (Jackson, 1992, p. 4); that is, high inter‐rater consistency. Conse-

quently, in our study we chose to manipulate facial attractiveness as

argued in Section 3.

Miller (1970b) argued that physically attractive individuals are

perceived as having an internal locus of control and hence are consid-

ered “as individuals who are not easily influenced or manipulated by

others, and whose opinions spring from independent thinking and per-

sonal conviction, all of these being qualities which denote greater […]

credibility,” or, in other words, trustworthiness (for further reading,

also see Joseph, 1982). Trustworthiness is of specific interest for our

study because it affects, monitors, and guides individuals' actions

and attitudes in their interactions and is a subjective state (Kasper‐

Fuehrera & Ashkanasy, 2001). Specifically, perceived trustworthiness

reduces suspicion and increases openness toward an individual

(Shinners, 2009; Szulanski, Cappetta, & Jensen, 2004). Gomulya,

Wong, Ormiston, and Boeker (2017) analyzed the effects of facial

appearance on CEO selection and argue that the facial appearance is

a signal for trustworthiness. Also, similar to gender typicality biases

reported for hiring decisions (Von Stockhausen, Koeser, & Sczesny,
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2013), physical attractiveness has been found to bias managers' reac-

tions to applications and résumés in favor of attractive candidates

(Marlowe, Schneider, & Nelson, 1996; Przygodzki‐Lionet, Olivier, &

Desrumaux, 2010; Quereshi & Kay, 1986). Furthermore, attractive

communicators advocating a specific opinion across a range of set-

tings (e.g., attitude toward speed limits on highways) have been dem-

onstrated to induce comparatively larger changes in opinion than

unattractive communicators (Chaiken, 1979; Horai, Naccari, &

Fatoullah, 1974; Rule & Tskhay, 2014; Snyder & Rothbart, 1971).

Sigall and Ostrove (1975) reported that attractive defendants

received lower ratings of guilt and less severe recommendations for

punishment than unattractive defendants in a simulated jury scenario

(Gross & Crofton, 1977; for comparable results see also Efran, 1974;

Michelini & Snodgrass, 1980). Similarly, Leventhal and Krate (1977)

found a significantly negative relationship between a defendant's

physical attractiveness and assigned length of sentencing, and

Mazzella and Feingold (1994) argued that it is generally advantageous

for defendants to be physically attractive. To summarize, the outlined

findings suggest that attractive suspects would be less likely judged as

guilty during an audit.
2.2 | Judgment bias and correction for IAs

Considering this substantial body of empirical evidence, one question

remains: If human information processing in general is threatened by

physical attractiveness, are there reasons to believe that IAs are

immune to it? A substantial line of empirical evidence suggests that

biases in judgments following the physical attractiveness stereotype

might be corrected to different degrees, depending on the assessors'

cognitive capacities (low vs. high ability) and their belief that it is inap-

propriate to rely on physical appearance (low vs. high motivation)

(Bodenhausen & Macrae, 1998; Hart, Ottati, & Krumdick, 2011; Rahn

& Cramer, 1996; Wegener & Petty, 1997). For instance, Hart et al.

(2011) found that voters generally evaluated attractive political candi-

dates more favorably than otherwise equivalent unattractive candi-

dates (also see Efran & Patterson, 1974). However, others have

reported that this effect can be reduced (undercorrected), accurately

corrected, or even overcorrected (reversed) provided participants dis-

pose of high ability and motivation (also see Bodenhausen & Macrae,

1998; Rahn & Cramer, 1996; Wegener & Petty, 1997). Correspond-

ingly, Marlowe et al. (1996) reported that hiring decisions were least

biased in favor of attractive candidates for the most experienced man-

agers in their sample.

Based on such findings, Hart et al. (2011) proposed a simple process

model of appearance‐based stereotyping (for similar conceptualiza-

tions, also see Bodenhausen & Macrae, 1998; Wegener & Petty,

1997). According to this model, an individual's physical appearance is

initially categorized (attractive vs. unattractive), followed by activation

of the physical attractiveness stereotype. This stereotype is applied

when forming other judgments of this person. Finally, the assessor “cor-

rects for the perceived influence of the physical attractiveness stereo-

type” (Hart et al., 2011). In cases for which the magnitude of the initial

assimilation effect is underestimated/correctly estimated/

overestimated, the assimilation effect will be reduced/eliminated/

reversed. In the latter case (reversal), “an unattractive [person] will be
ratedmore positively than an (otherwise equivalent) attractive [person]”

(Hart et al., 2011). However, the correction of an assimilation effect

requires an adequate amount of cognitive resources (high ability),

because correction only occurs if the “perceiver identifies and becomes

aware of the biasing influences of appearance” (Hart et al., 2011). Fur-

thermore, the perceiver needs to believe that it is inappropriate to rely

on physical appearance in judgments (high motivation).

While IAs may not differ from people with similar social/economic

status or perspectives in terms of general disposition or inherent intel-

ligence, they usually possess expert knowledge, growing with work

experience in internal auditing. In addition, professional standards

require continuous professional training. Both aspects are relevant to

IAs' judgments in general and, given the specific setting of our exper-

iment, fraud‐risk judgments in particular (for related research, see

Zimbelman, 1997). According to the aforementioned model, the aver-

age IA in our experiment should therefore possess sufficient ability to

correct for biases. Furthermore, IAs' motivation to do so should be

very high, given the paramount principle of objectivity conveyed in

the field's professional standards and training.4 Consequently, we

assume that IAs' attempt to correct for the perceived influence of

the attractiveness halo effect on their judgments in general and, given

the specific setting of our experiment, fraud‐risk judgments in particu-

lar.5 Taking into consideration previous findings (e.g., Bodenhausen &

Macrae, 1998; Rahn & Cramer, 1996; Wegener & Petty, 1997), we

acknowledge that their judgments might also be affected in the oppo-

site manner; that is, their extensive experience and motivation for

objectivity could actually lead to an overcorrection for attractiveness‐

related biases. That is, physical attractiveness may influence, and

therefore jeopardize, objectivity of (fraud‐risk) judgments when pro-

fessional experience and motivation are lacking, as well as when abun-

dant. Consequently, based on the outlined theoretical framework, we

differentiate between and assess fraud‐risk judgments in a situation in

which professional experience and motivation are lacking (naive sub-

jects) and when abundant (IAs).

For naive subjects with no auditing experience, we formulate:
H1. Higher physical attractiveness of suspects will be

negatively related to attributed fraud responsibility.
For IAs, we formulate:
H2. IAs will correct their judgments, which are biased

by physical attractiveness, to fulfill their objectivity

requirements.
3 | METHODS

3.1 | Stimulus creation

We employed a state‐of‐the‐art objective procedure for the creation of

face stimuli varying in perceived attractiveness. This procedure entailed

three steps described in the following subsections: (a) initial attractive-

ness rating for young and old face stimuli taken from a larger database

(for details, see later and Table 1); (b) creation of unattractive/attractive

younger and older female/male faces based on (a); (c) validation of per-

ceived attractiveness of face stimuli created in (b) by an independent



TABLE 1 Demographic data on two sets of faces rated for
attractiveness

Younger faces (n = 84) Older faces (n = 69)

n
Mean
age ± SD

Age
range n

Mean
age ± SD

Age
range

Female 46 26.4 ± 6.4 20–40 38 63.2 ± 9.5 44–86

Male 38 26.4 ± 6.6 20–40 31 58.3 ± 11.2 41–79
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group of observers. Thus, our procedure identified and validated the

facial information determining attractiveness ratings across a large

group of observers and faces (see also Oosterhof & Todorov, 2008;

Torrance,Wincenciak, Hahn, DeBruine, & Jones, 2014), in a data‐driven

manner.

This three‐step procedure was adopted for two main reasons. On

the one hand, it is extremely parsimonious; compared with the alterna-

tive of identifying face images unequivocally considered attractive, it

requires fewer ratings/observers (e.g., Fruhen, Watkins, & Jones,

2015). Second, the stimulus generation procedure is objective: The

facial information identified as determining attractiveness ratings

was subsequently used to create maximally unattractive/attractive

face stimuli (i.e., artificial faces) in a data‐driven fashion (b). The final

validation step (c) involved obtaining attractiveness ratings from

another independent sample to ensure that the stimuli created in (b)

are appropriate for the research instrument described later (i.e., the

unattractive/attractive stimuli created are actually perceived as such).
3.1.1 | Rating procedure

Four groups of stimuli (old/young, female/male) were selected from a

larger, continuously expanding database of 3D face models developed

at the Institute of Neuroscience and School of Psychology at the Uni-

versity of Glasgow, UK (seeTable 1 for demographic details of the stim-

ulus groups selected for the initial rating procedure). Individual face

models in this database are created by capturing the likeness of volun-

teer subjects using multiple cameras to recreate 3D face models using

shape and texture information, which can then be selectively manipu-

lated (for a demonstration, see https://youtu.be/Va‐SXrn0_9Q). Stimuli

from this database (for examples, see Figure 1) have been and continue
to be used to address a range of different research objectives. These

include, for example, the development of frameworks for perceptually

valid automatic facial expression generation (Yu, Garrod, Jack, &

Schyns, 2015), the role of culture and motion with regard to percep-

tion of facial expressions (Jack, Garrod, Yu, Caldara, & Schyns, 2012;

Richoz, Jack, Garrod, Schyns, & Caldara, 2015; Yu, Garrod, & Schyns,

2012), as well as the effect of race on face processing proficiency

(Ramon et al., 2016).

Four different sets of face stimuli (see Table 1 for details and

Figure 1 for examples) were rated for perceived attractiveness. Each

set was rated by an independent group of observers (students from

a German university; see Table 2 for raters' demographic data). The

rating procedure was implemented as an online survey to maximize

the number of ratings per stimulus set, with students pseudorandomly

assigned to a set (to obtain comparable numbers of female/male raters

for each stimulus group). The basic procedure for this attractiveness

rating involved central presentation of a randomly selected image

from the set of to‐be‐rated full‐frontal 2D images (rendered from orig-

inal 3D face models using 3D Studio Max; number of trials equals n of

stimuli per set). Raters were required to provide a subjective attrac-

tiveness rating using a seven‐point Likert scale (1: very unattractive;

7: very attractive). As indicated earlier, male and female, and younger

and older faces were tested separately (four separate rating tasks; see

Table 2); each rater was presented one of these subcategories.

3.1.2 | Creation of unattractive/attractive faces for
the internal auditing experiment

After obtaining the attractiveness rating for each of the four stimulus

samples, a regression technique was used to generate attractive and

unattractive male and female faces per age group. Each vertex of the

3D model and each pixel of the texture map were first subtracted

from the mean vertex position and pixel value over the set of identi-

ties, and these deviation values were then linearly regressed against

the attractiveness ratings over the identities per gender and age.

Attractive and unattractive face models were finally generated for

each gender and age by evaluating the regression equations at

extreme points of the input scale and adding the output vertex and

pixel deviation values to the average vertex and pixel values. Using
FIGURE 1 Examples of original face stimuli
rated for attractiveness. The figure displays
examples of a female (left) and male (right)
young face. Both individuals displayed here
provided consent to publish an image of their
likeness [Colour figure can be viewed at
wileyonlinelibrary.com]

https://youtu.be/Va-SXrn0_9Q
http://wileyonlinelibrary.com


TABLE 2 Demographic data of samples of raters per stimulus group

Stimulus group rated

Young females Young males Old females Old males

Number of raters Male 14 13 14 13
Female 18 17 17 20
Total 32 30 31 33

Raters' age (mean ± SD[age range]) Male 25 ± 2 [22–29] 26 ± 3 [20–30] 26 ± 4 [20–33] 29 ± 5 [22–43]
Female 26 ± 3 [21–33] 25 ± 3 [21–33] 27 ± 5 [18–38] 26 ± 4 [19–33]
All 26 ± 3 [21–33] 25 ± 3 [20–33] 27 ± 4 [18–38] 27 ± 5 [19–43]

FIGURE 2 Final stimuli (differing in attractiveness, age, and gender) created for the experiment. Note that the stimuli displayed here were
generated based on the attractiveness ratings obtained for the original stimuli derived from a larger database (see Section 3 for details and
Figure 1 for examples) [Colour figure can be viewed at wileyonlinelibrary.com]

EULERICH ET AL. 5
this procedure, we created the final faces used for the experiment

(described below), which are displayed in Figure 2. Again, these final

stimuli do not depict “actual” individuals, but represent faces that are

generated in an objective manner using the facial information that cor-

related with observers' ratings of attractiveness.

3.1.3 | Validation of unattractive/attractive faces
generated for the internal auditing experiment

Finally, we sought to verify that our attractiveness manipulation (as

implemented via the steps described in Sections 3.1.1 and 3.1.2) pro-

duced stimuli that were indeed perceived as unattractive/attractive.

To this end, the stimuli generated in Section 3.1.2 were rated by inde-

pendent observers from Amazon Mechanical Turk (n = 80, half female;

average age: 34.14 years, range: 18–63 years). Each observer was pre-

sented with one stimulus pair at a time (four pairs in total, random

order of presentation). Each pair consisted of direct counterparts

(e.g., attractive vs. unattractive) of a given gender. Participants were

asked to indicate which of the two faces is more attractive. The
observed response pattern suggests that the participants attributed

differences in attractiveness to our stimuli in line with our intentions.

Specifically, the stimuli that were generated to depict attractive faces

were categorized as attractive significantly more than those generated

to depict unattractive faces (old males: 70/80; young females: 65/80;

old females: 63/80; young males: 56/80).
3.2 | Participants of the experiments

3.2.1 | IAs

The IAs who participated occupied different professional positions

and varied in terms of years of experience in and outside the internal

audit function (IAF) and qualification. These participants were ran-

domly selected at the annual meeting of the German Chapter of the

IIA and were randomly presented with one version of the experimen-

tal materials (see Section 3.3 for details). The attendees of the meeting

thereby constitute a (relatively) random sample of the population of

IAs in Germany. Because the conference qualifies as professional

http://wileyonlinelibrary.com
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training, IAs' main motivation to participate is to fulfill their annual

professional training requirements.6

Of the 825 participants at the conference, 178 IAs were recruited

for the experiment; an additional 15 responses were gathered during a

training session for IAs, resulting in an initial sample of 193 subjects.

Demographic information for the initial sample is provided in

Table 3. Sixty IAs were in possession of a specific professional certifi-

cate or qualification, with Certified Internal Auditor being the most

frequently named. IAs held various positions within the IAF, ranging

from junior auditors to chief audit executives (CAEs). The final sample

of IAs considered for statistical analyses comprised 182 participants,

as only data from IAs who completed the entire experiment (i.e., gave

responses to all the questions) were included.

3.2.2 | Naive subjects

This group consists of 240 Bachelor's and Master's degree students

from a German university (mean age of 24.64 years, 52.50% females;

seeTable 3). As students in Germany generally enroll in a Master's pro-

gram immediately after completion of their Bachelor's degree, our sam-

ple comprises individuals with marginal or no professional experience.

All students participated in courses related to accounting, auditing,

and corporate governance. The experimental materials (Section 3.3)

were randomly distributed among students before or after class and

were identical to those completed by the IAs (only the demographic

questions differed). The final sample of naive subjects considered for

statistical analyses comprised data from 214 students (26 observations

eliminated due to incomplete responses).
3.3 | Experimental materials

We developed a comprehensive research instrument involving a mar-

ginally modified teaching case on internal auditing from H. Snyder,

Clifton, and Bowlin (2012) to address our research question. This case

(see Appendix) illustrates a situation in which a possible fraud

case might have affected the profitability of a fictitious company.

The case provides participants with a transcribed conversation

between the company's CEO and the CAE. Throughout the dialogue,

the CEO provides the CAE information concerning the company's eco-

nomic situation and other key (operating) figures that indicate possible

fraud in the production. The case was translated from English to Ger-

man (and vice versa to check for possible translation errors); where

necessary, the actors' names were replaced with names more common

in Germany, and the currency of all amounts was changed from US

dollars to euros. In a short instruction section at the beginning of the

research instrument, participants are instructed to carefully read

the dialogue between the CEO and the CAE in combination with the
TABLE 3 Demographic data of participants

Internal auditors

n [%] Work years mean ± SD Work years a

Male 137 [71] 19 ± 9 11 ± 8

Female 36 [19] 15 ± 12 10 ± 10

No information 20 [10] — —

Overall 193 18 ± 10 11 ± 8
remaining experimental materials and to assume that he or she is the

company's CAE.

To capture the expected influence of a suspect's physical attrac-

tiveness on a participant's fraud‐risk judgment, the CEO indicates in

the dialogue that the production manager Schmidt is in charge of the

production and that Schmidt might be a good starting point for further

investigation. However, because we intended to leave some leeway

for the participants' own assessments, the CEO's assertions are

somewhat vague. To capture the construct physical attractiveness,

we manipulated the independent variable attractiveness (attractive

vs. unattractive) of the employee who is potentially responsible for

the suspected fraud (Schmidt) by providing participants with a stylized

personnel file of Schmidt. Although attractiveness clearly is of most

interest to our study, as it constitutes the core element of the theory

we apply, Schmidt's gender (female vs. male) and age (young vs. old)

was also varied to determine whether these factors interact.

Consequently, participants were presented with one of eight

(2 × 2 × 2) different stimuli/employee's faces each (between‐subjects

design). Because our interest and argumentation focus on attractive-

ness, and because neither gender nor age turn out to interact with

attractiveness in the analyses, we chose to collapse the analyses as

well as the presentation of results and compare the two groups of

attractive versus unattractive stimuli/employee's faces in the follow-

ing. The personnel file contained (among other information) a large

(5.6 in. × 4.2 in.) high‐definition color photograph of the employee's

face (for the creation of the eight stimuli/employee's faces applied in

the experiment, see previous sections).
3.4 | Experimental procedure

After reading the case described earlier and viewing the personnel file,

participants answered a number of questions. Instructed to assume that

they are the company's CAE, they were required to answer several ques-

tions from this perspective. The first three questions asked addressed

different aspects of the participants' judgment and decision‐making

problem. Participants were asked to (1) assess whether the risk associ-

ated with the issue at hand was sufficiently high that further fraud

investigation was necessary, (2) make a judgment about the risk level

of the audit case, and (3) assess the probability that the production

manager Schmidt is responsible for the potential fraud. The first two

questions captured participants' general risk assessments based on

the objective facts provided in the case, whereas we focus on the third

question related directly to the suspect and which therefore represents

our dependent variable submitted to statistical analyses.

To control for differences in disposition, we also asked the partic-

ipants to indicate the importance of IAs making objective judgments.
Naive subjects

s IA mean ± SD Age mean ± SD n [%] Age mean ± SD

44 ± 9 114 [47] 25 ± 3

40 ± 11 126 [53] 24 ± 2

— — —

43 ± 10 240 25
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As participants unequivocally indicated that objectivity is of very high

importance, this variable was omitted from further analyses. Finally, in

addition to providing demographic details, participants were asked to

answer a number of questions as potential manipulation checks. Apart

from the first question (see earlier) for which a binary yes/no answer

was required, participants provided answers using a seven‐point Likert

scale (from −3 to +3) with different endpoints (see Table 4 for general

risk assessments and dependent variable and see the Appendix for the

remaining questions).

The experimental materials were arranged in a separate folder to

ensure that the excerpt from the personnel file was constantly visible

to the participants during their work on the case. Each participant was

orally instructed that it was crucial for the study that (1) participants

carefully follow all instructions in the experimental materials, (2) par-

ticipants read and answer the questions in the questionnaire one by

one, and (3) given answers are not altered after reading subsequent

questions. We did not implement stronger controls (e.g., splitting up

the set of questions outlined earlier to different envelopes which have

to be opened and sealed in a specific sequence), because it was essen-

tial to keep overall time investment and complexity of instructions as
TABLE 4 Dependent variable and general risk assessments and
respective questions

Question Scale endpoint

General risk assessments

Necessity:

Is the risk related to the issue
at hand so high that
further fraud investigation
is necessary?

[yes; no]

Risk:

How high is the risk related
to the issue at hand?

[very low; very high]

Dependent variable

Responsibility:

How do you assess the
probability that
Mr./Ms. Schmidt is
responsible for the
issue/possible fraud?

[very improbable;
very probable]

TABLE 5 Descriptive statistics and pairwise comparison with t‐tests for

Experimental group
(observations)

General risk assessments

Necessity
Risk

Yes No Mean (

Internal auditors

Attractive (93) 59 34 1.06 (1

Unattractive (89) 49 40 0.85 (1

Overall (182) 108 74 0.96 (1

Naive subjects

Attractive (106) 93 13 1.08 (1

Unattractive (108) 92 16 1.24 (0

Overall (214) 185 29 1.16 (1

Means differ significantly between groups (one‐tailed t‐test) at:

*10% significance level. **5% significance level. ***1% significance level.

The table is based on observations where there are no data missing.
low as possible. Based on prior experience with other experiments

and our pretests, we concluded that stronger controls could signifi-

cantly decrease the number of participants willing and able to com-

plete the experiment (see earlier for details).

We argue that the research design described constitutes the opti-

mal solution in weighing different important aspects. First, we believe

that objectivity in stimulus creation takes priority over the alternative

of attempting to select real faces that are considered unattractive/

attractive in the population (see Section 3.1). An objective approach

also stipulates that the pictures of Schmidt show faces without hair

(and ears), because haircut and hair color in particular can interact with

the perception of attractiveness. Consequently, we did not seek

recourse to photographs of real people for our final stimuli but rather

utilized face stimuli generated in an objective, data‐driven manner for

our specific purpose. Second, while our research idea necessarily

involves the presentation of a picture, we had to decide about the

salience of the stimulus. We attempted to present the picture of

Schmidt in a perceptible but natural way, and hence to provide the

participants with an extract from Schmidt's personnel file. We

acknowledge that the participants might suspect that the picture pre-

sented relates to the study's intention. However, most importantly,

there is no reason to assume that the participants anticipate the

study's aim (assessment of the attractiveness stereotype) or expected

results, as crucially each participant was only confronted with a single

face stimulus.
3.5 | Analyses

Statistical analyses were performed in the programming language and

software environment R (R Core Team, 2016) using the lme4 package

(Bates, Maechler, Bolker, & Walker, 2015) and results were displayed

using ggplot2 (Wickham, 2009). To test our hypotheses, we fitted a

linear mixed model with Schmidt's manipulated physical appearance

(i.e., attractiveness; attractive or unattractive) and Group (IAs or naive

subjects) as independent variables to predict the subjective responses

regarding Schmidt's responsibility. Moreover, we used the Group pre-

dictor as a random intercept to further account for nested random

effect within each group.
both experimental groups

Dependent variable

Rated attractivenessResponsibility
SD) Mean (SD) Mean (SD)

.33) 0.27 (1.26)** −0.01 (0.95)***

.17) −0.03 (1.22)** −0.43 (1.03)***

.25) 0.12 (1.25) −0.21 (1.01)

.17) 0.03 (1.25)*** −0.49 (1.37)**

.90) 0.57 (1.05)*** −0.74 (1.24)**

.04) 0.30 (1.18) −0.62 (1.31)*



TABLE 6 Linear mixed model fitting output

Formula: Responsibility ~ FaceAttr × GROUP + (1| GROUP)

Restricted maximum likelihood criterion at convergence: 1,271.1
Random effects
Groups Name Variance SD

GROUP (Intercept) 0.007698 0.08774

Residual 1.430204 1.19591

Number of observations: 396; groups: 2

Fixed effects
Estimate SE t‐value

(Intercept) 0.2688 0.1519 1.770

Attractiveness_Unattr −0.3025 0.1773 −1.706

GROUP_naive_subjects −0.2405 0.2104 −1.143

Attractiveness_Unattr: GROUP_naive_sub 0.8390 0.2412 3.478

Correlation of fixed effects
(Intercept) Attractiveness_Unattr GROUP_naive_sub

Attractiveness_Unattr −0.571

GROUP_naïve_subjects −0.722 0.412

Attractiveness_Unattr: GROUP_naive_subjects 0.420 −0.735 −0.569

Table based on observations where there are no data missing.

FIGURE 3 Visualization of results obtained in the misappropriation‐
of‐assets scenario. The raw data of each individual participant are
shown as transparent dots using a scatter plot. Black solid dots show
the estimation of the mean, with the 95% bootstrap confidence
intervals shown as error bars. Red color indicates the attractive
condition, whereas the light blue color indicates the unattractive
condition [Colour figure can be viewed at wileyonlinelibrary.com]
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4 | RESULTS

Table 5 provides descriptive statistics for the responses provided by

IAs and naive subjects regarding the dependent variable and general

risk assessments in the conditions reflecting our manipulation.7

Because neither gender nor age of the potential suspect turn out to

interact with attractiveness in the analyses, we chose to collapse the

analyses as well as the presentation of results and compare the two

groups of attractive vs unattractive stimuli/employee's faces.

The linear mixed model was fitted using restricted maximum

likelihood estimation. Information of the model fitting, including the

coefficient of the fixed effect and the additional variance caused by

the random effect, is reported in Table 6. We then performed hypoth-

eses testing on the coefficients of the linear mixed model. An F ‐test

on the contrast of the coefficients revealed a strong interaction

between Schmidt's attractiveness and Group, F(1, 392) = 12.10,

p = 0.00056, whereas both the main effects of Schmidt's attractiveness

and Group were not significant ( F = 1.61 and F = 1.03 respectively).8

The interaction and simple effects were further estimated using

bootstrap confidence intervals (CIs). As shown in Figure 3, IAs pro-

vided mean responsibility ratings for both attractive and unattractive

stimuli that did not significantly differ from zero (attractive: 0.27,

CI = −0.02, 0.56; unattractive: −0.03, CI = −0.33, 0.25). Naive subjects,

however, provided responsibility ratings that differed as a function of

attractiveness: Average ratings for attractive stimuli were also around

zero (0.03, CI = −0.24, 0.29), whereas unattractive stimuli were con-

sidered to be more responsible (0.57, CI = 0.33, 0.79). The magnitude

of the increased attribution of responsibility was on average a half

point on the seven‐point Likert scale. Summarizing, regarding our

dependent variable responsibility, our results are in line with H1 and

H2. Naive subjects attributed greater certainty of guilt to physically

unattractive suspects, and vice versa attributed lower certainty of guilt
to physically attractive suspects. On the other hand, we do not find

evidence that IAs had the tendency to judge suspects depending on

their attractiveness.
5 | DISCUSSION AND CONCLUSION

Responding to an increased public concern about the level of fraud

within organizations, fraud detection and fraud prevention have

become increasingly important for internal auditing and corporate

governance. In this study we sought to empirically address the ques-

tion of whether physical attractiveness of a suspect influences IAs'

http://wileyonlinelibrary.com
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fraud‐risk judgments. From an IIA perspective, whose standards aim

for objective (fraud‐risk) judgments, we argue that IAs should not be

biased by attractiveness (attractiveness halo effect or any other

appearance‐related characteristics) of a suspect in an audit or fraud

case. However, the physical attractiveness stereotype suggests that

attractiveness of a suspect may indeed affect the judgment of IAs.

This would call into doubt IAs' objectivities and eventually their ability

to support the management with objective judgments about an audit

object. However, since the IIA Standards and the IIA Code of Ethics

promote the (individual) objectivity as one of the main pillars of an

IA, training and professional certifications strongly focus on objectivity

aspects (e.g., the Certified Internal Auditor exam). Since an IAF cannot

be objective, when not every single IA is objective on his or her own,

guaranteeing the highest level of individual objectivity is a main task

for the chief audit executive. Providing individual and collective pro-

fessional qualification is a well‐recognized way to create a common

ground about (individual) objectivity and the tasks of an auditor.

Together with experience gained through prior audits, IAs might thus

be able to correct for the perceived influence of the attractiveness

halo effect on their judgments.

In our misappropriation‐of‐assets scenario, we manipulated the

independent variable attractiveness of a suspect. Responses of IAs with

varying degrees of experience were compared with those of naive sub-

jects. The latter were assumed to exhibit similar inherent intelligence

and social/economic perspectives but—given their lack of professional

training and experience—significantly less ability and motivation to

correct for biases in judgments compared with IAs.

Regarding our dependent variable responsibility, our results are in

line with H1 and H2. Naive subjects attributed greater certainty of guilt

to physically unattractive suspects and, vice versa, attributed lower

certainty of guilt to physically attractive suspects. On the other hand,

we do not find evidence that IAs had the tendency to judge suspects

depending on their attractiveness. The latter outcome can be explained

by the process model of appearance‐based stereotyping. In particular,

IAs seem to have sufficiently high cognitive capabilities (high ability,

expertise) and—given the IIA framework and its principle of objectivity

—high motivation to correct for the perceived influence of the attrac-

tiveness halo effect when making fraud‐risk judgments. In summary,

our results indicate that physical attractiveness influences, and there-

fore jeopardizes, objectivity of fraud‐risk assessments given insufficient

professional experience (naive subjects). On the other hand, this hazard

might be nullified provided there is sufficient motivation and expertise,

as indicated by the data obtained for the IA participants.

We give new insights for the IA profession, especially since most

prior research solely focuses on identifying factors that impair an IA's

objectivity, and in this context, for example, support the attractiveness

halo effect. Our findings differ from this view. With our multidisciplin-

ary approach and the techniques utilized from psychology and visual

cognition, we find that IAs' judgments are not necessarily influenced

by attractiveness. This finding positively reflects one of the profes-

sion's main values, namely objectivity. Furthermore, the results for

the IA participants underline the importance of professional qualifica-

tion and training, as the level of qualification, as well as the level of

experience, improves the unbiased and objective decision‐making

and the quality of IAs' judgments.
As real IAs acted as subjects in this study, we assume generaliz-

ability and validity of our results. In particular, it seems reasonable to

assume that our findings generalize to other internal‐audit‐related

judgments as well as to other professionals' (e.g., external auditors')

person‐related judgments. However, our study is of course not with-

out limitations.

First, we faced several trade‐offs concerning our experimental

design, which inevitably entail the aforementioned pros and cons.

Second, performance in judgment and decision‐making tasks (for fur-

ther reading see Libby & Luft, 1993), in particular in an (external and

internal) auditing setting, might be related to professional skepticism

(Carpenter, Durtschi, & Gaynor, 2002; Fullerton & Durtschi, 2004;

Hurtt, 2010; Nelson, 2009). Though professional skepticism is not

the focus of our study, the integration of such aspects into an exper-

iment might be a starting point for further research. Furthermore,

future investigations could incorporate judgments of other

employees/functions in a company (e.g., management accounting,

human resources, or the external auditor). Third, our findings are con-

fined to specific situations: fraud‐risk assessments conducted without

direct interaction with the potential suspect. Mobius and Rosenblat

(2006) emphasized that the magnitude of the halo effect may increase

in face‐to‐face‐interaction scenarios, which are de facto IAs' routine

business. It is therefore possible that objectivity of fraud‐risk judg-

ments conducted by experienced IAs might be threatened when direct

interactions are involved. Fraud‐risk judgments might, however, also

benefit from face‐to‐face interaction because it provides an IA with

the possibility to utilize his or her experience and expertise flexibly

in interrogations.

Considering these aspects, we suggest that all initial fraud‐risk

judgments should be based on completely neutralized information. If

considered necessary, further measures—possibly involving more per-

sonal interaction—could be subsequently undertaken. Future research

should also determine the effect of judgments performed in teams vs.

individual judgements, since typical IAF engagements are performed

by more than one IA and audit teams are likely to reduce the probabil-

ity of individual biases. With this study, we aimed to bridge the gap

between the best practice of the IA profession and the scientific

knowledge. Our empirical evidence suggests that the objectivity of

IAs' judgements may not be affected by physical attractiveness.

ENDNOTES

1 Fraud risk judgments “may be integrated with an overall organizational
risk assessment or performed as a stand‐alone exercise, but should, at
a minimum, include risk identification, risk likelihood and significance
assessment, and risk response” (Institute of Internal Auditors/American
Institute of Certified Public Accountants, 2008, p. 7). Inter alia, to evalu-
ate employees' competence and issues of personal integrity can be part
of fraud risk judgments (IIA/AICPA, 2008). Though related, and often
used in connection with fraud investigations, we refrain from the use
of the term forensic auditing in the following, although this notion might
be interchangeable.

2 Internal audit standards define objectivity as “an unbiased mental atti-
tude that allows IAs to perform engagements in such a manner that
they believe in their work product and that no quality compromises are
made. Objectivity requires that IAs do not subordinate their judgment
on audit matters to others” (IIA, 2013, attribute standard 1100). We
acknowledge that many potential fraud cases are detected through soft-
ware and/or screening of documents, which is in particular the case in an
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early phase of an audit. However, in later phases, direct personal interac-
tion with the auditee or possible suspects is much more common.

3 The designs of the main experiments and the surveys used for stimulus
creation meet the requirements for using human subjects in the experi-
mental laboratory at the university where the lead author is located.
The use of human subjects was also approved by the institution that
supported the main experiment with IAs, the German Chapter of the IIA.

4 As part of the experimental questionnaire, subjects are required to answer
the following question on a seven‐point Likert scale with endpoints
labeled as “very unimportant”/“very important”: “In your opinion, how
important is it that an IA makes objective judgments?” In line with the
expectations, literally all IAs assess objectivity to be “very important.”

5 Note that the model neither requires nor do we expect uniform expertise
among IAs; see Gul, Wu, and Yang (2013) and Knechel, Vanstraelen, and
Zerni (2015) for differences in individual auditor characteristics.

6 Potential participants were identified by approaching them during breaks
with the support of several doctoral students and were asked if they
would be willing to participate in our experiment. Interested individuals
were then guided to a separate space at the meeting venue and were
randomly presented with one version of the experimental materials
(see Section 3.3 for details).

7 To understandwhether participants perceive differences in attractiveness
and age of our different stimuli/employee's faces as intended, we asked
for their perceptions of Schmidt's attractiveness and age. As outlined in
Table 5, attractiveness ratings differ significantly at the 1% and 5% signif-
icance levels (one‐tailed t‐test) between the IA and naive subject groups
respectively. Untabulated analyses also show that age ratings differ signif-
icantly at the 1% and 1% significance levels (one‐tailed t‐test) between the
IA and naive subject groups respectively. We did not include a manipula-
tion check question for gender, as Schmidt's gender is obvious because
of the stimuli and the wording of the case (she/he; Ms/Mr).

8 As can be seen from Table 5, a significant number of subjects in each
group answered “no” to the question “Is the risk related to the issue at
hand so high that further fraud investigation is necessary?” We reran
all reported analyses for those subjects who do see the necessity for fur-
ther fraud investigation only, as their perceptions might differ
fundamentally from those who do not see the necessity. However, all
results remain consistent.
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APPENDIX

EXPERIMENTAL MATERIALS AND QUESTIONNAIRE

[Format differs from original questionnaire].

Please read the following information carefully!
ALCHEMY—AN INTERNAL AUDITING CASE

Introduction to Auditing Alchemy

Auditing Alchemy (AA) is a privately held manufacturing company

established in 1998. AA manufactures spheres that are used in a vari-

ety of industrial applications. AA is the top sphere producer in the

industry; the company sells spheres to the US government and holds

other aerospace contracts. The spheres are sold in two forms: green

and gold. A third form of sphere, red, is a by‐product of the

manufacturing process.

Although it is not publicly traded, AA has had an internal audit

department for more than a decade. The department has a chief audit

executive (CAE) who reports to the board of directors and who admin-

istratively reports to the CEO. The department has three other inter-

nal auditors in addition to the director. The department has board

responsibilities within AA, but among its duties are deterring and

investigating fraud and safeguarding assets.

Please read the following information and dialogue carefully!

Furthermore, please assume that you take on the role of the lead

auditor Mr. Meier.
Further information

Sylvia Torrance is Auditing Alchemy's CEO. She has been feeling

uneasy about AA's manufacturing output since the beginning of calen-

dar year 2006. Although sales were brisk and profits remained at an

acceptable level, there seemed to be less profit from sales and higher

expenses for manufacturing. As a result, she scheduled a meeting with

AA's CAE Martin Meier to discuss the situation.

Conversation between Sylvia Torrance (CEO) and Martin Meier:
ST:
 Thanks for stopping by today. I'm not sure if we have a problem

here, but something doesn't seem right about our finances. The

profit level is acceptable, but we should be doing better. Our

gross margin percentage dropped from 27% in 2005 to 25%

so far in 2006. Our selling price and operating expenses are

pretty consistent between the two years.
MM:
 What is it exactly that doesn't seem right to you?
ST:
 That's just the problem. I can't quite put my finger on it, but

the financials for the company just don't look right to me.

The bottom line is still healthy, but I'm just not comfortable

with things. The CFO's staff has done some preliminary anal-

yses, and it appears there might be a problem with missing

inventory. Let me lay out for you what we have found so far.

First, there was an extensive examination of our warehouse.

The physical protection for inventory is the most secure I've

ever seen. We also did a complete review of the internal con-

trols; they're well designed and, more importantly, they actu-

ally work the way they are intended. I am confident that if

there is a problem with missing inventory, it has occurred in

manufacturing, before it reaches the warehouse. Our raw

material cost per unit to produce a gold sphere and a green

sphere is up significantly over the last couple of years. We

use a standard cost system and consequently develop a stan-

dard material cost for each type of sphere produced. Our

standard material cost is EUR 348 for a gold sphere and

EUR 90 for a green sphere. Last year, our costs were just

about on target (EUR 349 for gold spheres and EUR 89 for

green spheres) compared with the standard but not this year.

This year, the material cost for the gold spheres has increased

2% to EUR 356. We further broke the materials cost variance

into a price variance and a usage variance. The price variance

was near zero, as I had expected because purchasing had told

me there was no increase in the price we were paying for raw

materials. In fact, the whole cost variance was made up of the

usage variance. We used more raw material in producing this

year's usable spheres than we had in previous years. At the

same time, however, our cost of goods manufactured/raw

material inventory ratio is pretty consistent over the most

recent six quarters, indicating that we are using about the

same amount of raw material in our production process as

we have previously. We use a perpetual inventory system

and have not done a manual inventory count for years

because of the cost of doing so. Finally, we have also noticed

that our raw material purchases are up over last year. I know

that this is a hodge‐podge of information, but it all points to

us using more materials than we should. I've talked with the

https://doi.org/10.1111/ijau.12137
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production manager, Schmidt, about whether she/he can iden-

tify any reason why we would be using more materials, such

as labor not being sufficiently trained on the new machinery

we bought, raw materials being of poor quality, or machinery

not having the preventive maintenance being done. However,

she/he said none of those factors are a problem. I'm at a loss

as to what more I can do, so I'm seeing if you might be able

to help. I have attached some information for you about

Mr./Ms. Schmidt. Will you look into it?
MM:
 Of course. Do you suspect fraud?
ST:
 I don't know. I'm not sure what the problem is, but we don't

seem to have the money and profits we ought to have, and

the market is booming. What else could it be?
MM:
 I'm not sure, but before we start shaking things up with a word

like “fraud,” I should look into things inmore detail. A full‐blown

fraud examination costs a bundle and it puts everybody on

edge, even if they're honest. Tell you what. I'll run some quick

diagnostics and see if anything falls out, and thenwe can decide

whether things are as bad as you think they are.
Please answer the following questions.

Furthermore, please assume that you take on the role of the CAE,

Mr. Meier.
isk related to the issue at hand so high that further fraud
ation is necessary?

□ No

igh is the risk related to the issue at hand?

w −3 −2 −1 0 1 2 3 Very high
□ □ □ □ □ □ □

o you assess the probability that Mr./Ms. Schmidt is responsible
he issue/possible fraud?

probable −3 −2 −1 0 1 2 3 Very probable
□ □ □ □ □ □ □

opinion, how important is it that an internal auditor makes
tive judgments?

ry important −3 −2 −1 0 1 2 3 Very important
□ □ □ □ □ □ □

tractive do you find Mr./Ms. Schmidt?

ry attractive −3 −2 −1 0 1 2 3 Very attractive
□ □ □ □ □ □ □

ld is Mr./Ms. Schmidt?

ung −3 −2 −1 0 1 2 3 Very old
□ □ □ □ □ □ □

Personal Information Employee

Name: Schmidt, Marion

Duration of employment: 5 years

Existing entries in the
personnel file

none

Address: [Street anonymized for review]
[City anonymized for review],

Germany
Phone: (+49) [Number

anonymized for review]

Account details XYZ Bank

Code of the payment
service provider

365 XXX XX

Bank account number 378 XXXX
Please also answer the following questions:
[Example: Manipulation YFA (young/female/attractive). The

experimental materials were arranged in a folder to ensure that the

extract from the personnel file was constantly visible to the partici-

pants during their work on the case.]

Extract from the personnel file of the production manager Ms.

Schmidt


