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Abstract 

Purpose: The emerging business partner role of management accountants (MAs) results in an 
increased requirement of MAs to make business decisions. Frame dependence cognitive 
biases regularly influence decisions made in conditions of uncertainty, as is the case in 
business decision-making. Consequently, this study aims to examine susceptibility of MAs to 
frame dependence bias. 

Design/methodology/approach: A survey was conducted among an international sample of 
practising MAs. The proportion of MAs influenced by framing bias was analysed and 
compared to findings in other populations. Logistic regression was then used to determine 
whether MAs who exhibit a higher preference for evidence-based (as opposed to intuitive) 
decision-making are more susceptible to framing bias. 

Findings: Despite a comparatively high preference for evidence-based decision-making, the 
prevalence of framing bias among MAs is comparable to that of other populations. A higher 
preference for evidence-based decision-making was found to only be associated with higher 
susceptibility to endowment effect bias. 

Originality/value: To the best of the authors’ knowledge, this is the first study to 
comprehensively examine framing bias for MAs as a group of decision-makers. Additionally, 
this study’s sample consists of practising MAs, and not only students. 

Keywords: Decision-making, Prospect theory, Management accountant, Business partner, 
Frame dependence 

 

1. Introduction 

During the past two decades, research revealed that the role of management accountants 
(MAs) within businesses is changing from the traditional “controller” and “scorekeeper”, to 
“hybrid accountant” and “business partner” (Komakech, 2009; Pierce and O’Dea, 2003; 
Puyou, 2018; Horton et al., 2020). In these new roles, indications are that MAs are becoming 
more extensively involved in business-related decision-making (Byrne and Pierce, 2018; 
CGMA, 2016; Goretzki et al., 2013; Kim et al., 2012). In accordance with Byrne and Pierce 
(2018) and Horton et al. (2020), business-related decision-making involvement of 
management accountants is defined as involvement in the decision-making process of 
business decisions (both operational and strategic), which are beyond the traditional 
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functional demarcation of the management accountant’s roles. However, business decisions 
are regularly required to be made in conditions of uncertainty, due to the limited availability 
of supporting information (Alkaraan, 2016; Järvenpää, 2007). 

Harris (1994) argued that MAs may struggle to make intuitive business decisions, due to a 
general preference among MAs for basing decisions on available information, rather than on 
intuition. This argument was based on the premise that MAs differed from the general 
population due to a higher proportion of MAs exhibiting the sensing personality type on the 
sensing-versus-intuition measure of the well-known Myers–Briggs Personality Type 
Indicator (Harris, 1994). A literature review by Wheeler (2001) confirmed that the 
personalities of accountants are strongly oriented towards sensing, along with thinking (on 
thinking-versus-feeling scale) and judging (on judging-versus-perceiving scale) orientations. 
Unlike intuition personalities, sensing personalities do not like to make inferences and regard 
explicitly stated information as preferable (Kovar et al., 2003). According to Kovar et al. 
(2003), the proportion of students studying towards an accounting degree who exhibit sensing 
personality types increased over time, despite attempts to attract more diverse accounting 
students. Therefore, the argument by Harris (1994) appears to remain valid to MAs in the 
new hybrid accountant and business partner roles. 

Decisions made in conditions of higher uncertainty are particularly prone to the possible 
biasing influence of frame dependence (Alewine et al., 2016; Kahneman and Tversky, 1979; 
Tversky and Kahneman, 1981). Frame dependence causes human decision-makers to be 
inconsistent (thus biased) when making decisions, due to being influenced by the specific 
frame in which the decision is presented and/or interpreted (Tversky and Kahneman, 1981). 
In a study on financial planners, Roszkowski and Snelbecker (1990) indicate that decision-
makers who deal with financial risk on a regular basis are not immune to framing bias. 
Consequently, Mala and Chand (2015) and Wibbeke and Lachmann (2020) argue that it is of 
theoretical and practical interest to investigate behavioural biases, such as framing bias, 
within the management accounting field. 

Rzeszutek (2015) report higher susceptibility to framing biases among risk-averse 
personalities, one of the characteristics Harris (1994) attributed to MAs. Pompian and Longo 
(2004) found, inter alia, that personalities who exhibit sensing, thinking and judging 
characteristics [identified by Wheeler (2001) to be prevalent among accountants] are more 
prone to overconfidence. Bazerman and Moore (2012) argue that many behavioural biases 
are facilitated by overconfidence, suggesting that more overconfident individuals tend to be 
more susceptible to biases. Yet, McIntosh (2005) conducted a preliminary examination on 
whether Myers–Briggs Personality Types could be associated with the influence of framing 
bias and found inconclusive results relating to the sensing-versus-intuitive, thinking-versus-
feeling and judging-versus-perceiving scales. 

Based on the preceding, the present study questions the pervasiveness of frame dependence 
bias among professional MAs, including whether MAs who exhibit a higher preference for 
basing decisions on supporting information, rather than on intuition (sensing oriented), are 
more prone to commit frame dependence bias than their colleagues who are more 
comfortable with intuitive decision-making. A survey was conducted among a 
demographically diverse sample of professional MAs to examine the abovementioned issues. 
Scenario-induced frame dependence bias is found to be pervasive among MAs, yet not more 
so than in studies on other populations. A higher preference for evidence-based decision-
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making, as opposed to intuitive decision-making, is found to only correlate with a higher 
susceptibility to endowment effect bias. 

The present study contributes to the understanding of the decision-making behaviour of MAs 
within the context of their emerging involvement in business decision-making. This 
contribution is even more significant as the respondents surveyed are practising MAs who 
experience the challenges of the changes taking place in the profession (Ismail and Rasheed, 
2019). Furthermore, the development of a survey questionnaire to examine the prevalence of 
framing biases within a management accounting context represents a methodological 
contribution to the experiment dominated field. 

The next section describes the main framing biases present in the literature, including a sub-
section on the possible association between a higher preference for basing decisions on 
supportive information and a higher susceptibility to bias. Thereafter follow a description of 
the research methodology applied in the study, the findings of the study, as well as the 
conclusions to the study. 

2. Review of theory 

2.1 Prospect theory 

Frame dependence stems from research originating from Prospect Theory. In terms of 
normative decision theories, different presentations of the same decision-problem should not 
change the outcome of the decision (Arrow, 1982), because decision-makers should always 
make the decision that maximizes utility. Research undertaken in line with prospect theory 
indicates, however, that the way a problem is presented does influence the outcome of a 
decision (Tversky and Kahneman, 1981). The frame of the decision is influenced, not only by 
presentation, but also the personal characteristics of the decision-maker (Lowies et al., 2013). 
These characteristics include the “norms, habits and expectancies” of the decision-maker 
(Tversky and Kahneman, 1986). 

Trepel et al. (2005) note how the prospect theory differs from the expected utility theory. 
Firstly, the utility function regarding absolute states of wealth is replaced by a value function 
regarding the valuation of gains and losses relative to a reference point (usually the status 
quo); secondly, probabilities are replaced by decision weights to weigh each possible 
outcome (attach a weight to each gain or loss); and thirdly, the framing of a problem is 
explicitly incorporated in the prospect theory to allow for the observation that different 
descriptions of the same problem may result in different decisions being made. Some of the 
key elements of the prospect theory are as follows (Trepel et al., 2005):  

 Curve of the value function – The value function is concave for gains and convex for 
losses, meaning the incremental value of the gain or the loss diminishes relative to an 
increase in the size thereof. 

 Loss aversion – The slope of the loss section of the value function is steeper than the 
slope of the gain section, meaning that decision-makers are more averse to losses than 
to gains (the disposition effect) and that risk-seeking is more prominent when 
attempting to avoid losses, while risk aversion is more prominent when making 
decisions regarding the generation of possible gains. 
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 Curve of the decision weighting function – The decision weighting function is 
inversely S-shaped, indicating a tendency to overweigh low probabilities and to 
under-weigh medium-to-high probabilities. 

2.2 Frame dependence biases and management accountants 

The preceding section introduced Prospect Theory as the base for frame dependence research. 
Before discussing the biases, which may emanate from frame dependence, the necessity for 
studying the susceptibility of MAs to frame dependence is explained. 

Birnberg et al. (2007) provide a comprehensive summary of research relating to 
psychological theories in the field of management accounting. The research in the summary 
that is relevant to framing-related bias generally examines how the presentation of 
management accounting information influences managerial decisions (Harwood et al., 1991; 
Lipe, 1993). Similarly, albeit with reference to environmental accounting information, 
Alewine et al. (2016) found that the frame in which information is provided by a hypothetical 
MA influences business students’ judgement regarding the environmental responsibility 
performance of the business. Wibbeke and Lachmann (2020) provided an updated and 
expanded literature review to that of Birnberg et al. (2007), arguing that behavioural research 
in the management accounting field is a highly relevant and expanding field. Yet, the focus 
remains on how management accounting practices influence managerial decisions. 

Although the preceding studies and literature reviews stress that frame dependence is relevant 
to management accounting, no studies could be found that investigated the susceptibility of 
MAs, as a group of decision-makers, to frame dependence biases. In the introduction to the 
present article, it was argued that MAs may be particularly susceptible to framing bias due to 
a general tendency by MA personalities to shy away from making intuitive decisions towards 
a preference for basing decisions only on strong supportive information (Harris, 1994; Pierce 
and O’Dea, 2003; Rzeszutek, 2015; Wheeler, 2001). When management accountants are then 
forced to make intuitive decisions, they may logically be more anxious when making such 
decisions. Wilson et al. (2018) corroborate that anxiety could exacerbate framing bias. 

Furthermore, Zhang et al. (2019) recently argued that accounting students were influenced by 
the directionality of uncertainty expression, a concept comparable to the directionality of 
gains or losses from a reference point in frame dependence. Interestingly, Tan and Yates 
(1995) found that management accounting students were susceptible to framing related sunk 
cost to a similar degree than students from other backgrounds. Yet, the bias levels of MA 
students decreased, compared to the other decision-makers, when the decision scenario was 
more comparable to the business-related relevant costing, or capital budgeting, decisions 
encountered in their MA studies. Consequently, H1 states that management accountants are 
susceptible to the biasing influence of the following frame dependence biases when making 
business decisions, namely; loss aversion, concurrent-decisions, certainty effect, pseudo-
certainty effect, mental accounting and endowment effect. These framing biases are the most 
prevalent biases in current literature and are discussed in more detail below. 

Prospect theory argues that human decision-makers are more sensitive to losses than to gains 
of similar value. Tversky and Kahneman (1992) refer to the human inconsistency in 
sensitivity to losses, as opposed to gains, as loss aversion. The main criticisms regarding loss 
aversion were addressed by Mrkva et al. (2019), who argue that loss aversion is a valid and 
pervasive behavioural bias. However, Haigh and List (2005) criticized the loss aversion 
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studies preceding theirs, as the participants in previous studies were mostly undergraduate 
students. In their own study, the authors found that professional share traders are often more 
acutely loss averse than undergraduate students. Tokar et al. (2016) found loss aversion 
tendencies among experienced inventory controllers of a large retail firm in the USA, as well 
as a 35.6% prevalence of loss aversion among undergraduate and MBA students in the 
business field. Therefore, experienced professionals, including individuals with controller 
function backgrounds, are susceptible to loss aversion bias. In their seminal study, Tversky 
and Kahneman (1981) note that 50% of the university students in their sample switched their 
preferences when the decision problem was reframed to invoke loss aversion bias, while 
Bazerman (1994) report a 60% bias level in his discussion on loss aversion in managerial 
decision-making. 

Tversky and Kahneman (1981) also demonstrated that, under certain circumstances, the 
framing of a set of concurrent decisions in two parts, rather than a combined whole, leads to 
irrational decision-making as a result of the influence of loss aversion (among 73% of 
participants). Shefrin (2002) explains that most human decision-makers fail to evaluate the 
separate parts of concurrent decisions as a single package, citing a 50% bias rate in his tests. 
Bazerman and Moore (2012) point out that business managers are expected to encounter 
many such “interconnected decisions” in separate parts when performing their managerial 
duties. Indeed, Sebora and Cornwall (1995) presented strategic management students with a 
pair of concurrent decisions within a business scenario and found strong evidence (72.1% 
prevalence) of concurrent decisions bias. Consequently, concurrent decisions bias is very 
relevant to the managerial context. 

The human tendency to over-weigh decision options which create certainty, compared to 
those that merely create probability, was originally documented by Allais (Ramrattan and 
Szenberg, 2011). Tversky and Kahneman (1981) refer to this phenomenon as the certainty 
effect, citing a substantial 78% bias prevalence in their sample. Ramrattan and Szenberg 
(2011) uphold that the certainty effect withstood criticisms and scrutiny by researchers. 

As an extension of the certainty effect, Bazerman and Moore (2012) discuss how the framing 
of decision outcomes may manipulate a decision-maker's perception that certainty is present. 
Tversky and Kahneman (1981) refer to the manipulation of framing to create a perception of 
certainty as pseudo-certainty. As an example of pseudo-certainty framing, Bazerman and 
Moore (2012) indicate that the same insurance policy could be framed as coverage against 
one of several events (framed as a probability of being covered against several events), or as 
full coverage for a specific event (framed as certain coverage for a specific event). Sebora 
and Cornwall (1995) adapted an earlier pseudo-certainty setting of Tversky and Kahneman 
(1981), who reported a 57% bias prevalence in their sample, into a business scenario of an 
acquisition decision involving contingencies. Sebora and Cornwall (1995) found that the 
pseudo-certainty effect is also present in a managerial context, although they found a 
somewhat lower bias prevalence of 44%. 

Thaler (1999) refers to cognitive procedures that human decision-makers use with reference 
to their financial activities, as mental accounting. Thaler (1999) argues that decision-makers 
use these cognitive procedures to mentally organize financial activities into accounts and then 
evaluate and monitor these activities in terms of the conventions they develop for each of 
these accounts. This allocation may be affected by the frame in which the decision is 
presented (Ackert and Deaves, 2010). One example from an accounting context is described 
by Bonner et al. (2014) who found that managers select aggregated or disaggregated 
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presentation of income statement items, based on which presentation (aggregated or 
disaggregated) induces the lowest loss aversion. Bonner et al. (2014) argue that managers 
display this behaviour to mentally account for the lower level of loss aversion. Yet, Sebora 
and Cornwall (1995) found a very limited 4% prevalence of mental accounting-based 
preference reversal in their business decision scenario on which the present study’s question 
is based. 

Kahneman et al. (1991) refer to the subjective increase in the value of a good when it is 
owned by a decision-maker, as the endowment effect. Ackert and Deaves (2010) explain that 
the endowment effect is consistent with the principles of the prospect theory, as the loss of an 
object is experienced more acutely than the attainment of an object. Kahneman et al. (1991) 
note that the primary cause of the endowment effect is the pain of losing the good, and not 
any enhanced appeal of the good due to ownership. Glöckner et al. (2015) suggest that the 
endowment effect may be partly responsible for breakdowns in co-operation by companies in 
situations where negotiations surrounding fragmented rights to a common resource takes 
place. Importantly, the study by Glöckner et al. (2015) indicates that the endowment effect 
may also be present in the business environment, where the goods are owned by the business 
at which the human decision-maker is employed. As studies which investigate endowment 
effect bias rarely report prevalence rates, due to the nature of the tests, no prevalence rates 
could be provided for this bias. 

2.3 Preference for supporting information and bias susceptibility 

Literature suggests that MAs have a strong preference for basing decisions on supporting 
information (Harris, 1994; Kovar et al., 2003), even if it detrimentally affects the timeliness 
of the decision (Byrne and Pierce, 2007). The question arises as to whether this preference 
may exacerbate particular MAs’ susceptibility to framing biases, as is explained in the 
discussion which follows. 

The preference a decision-maker exhibits for supporting information may be influenced by 
risk aversion, which can then be related to the individual’s level of loss aversion (Schmidt 
and Traub, 2002). Similarly, a preference for evidence-based, rather than intuition-based 
decision-making, can be logically expected to result in a relatively higher level of anxiety 
when required to make intuition-based decisions. According to Wilson et al. (2018), anxiety 
may indicate a higher level of susceptibility to framing bias. A strong preference for only 
basing decisions on sound supporting information may therefore be associated with higher 
bias susceptibility. 

In line with the arguments above, Filbeck et al. (2005) hypothesized, but did not find, a 
positive relationship between a lower preference for using intuition on the Myers–Briggs 
sensing versus intuition measure, and a lower level of risk tolerance in investment decision-
making. However, Pompian and Longo (2004) did find that sensing personalities were twice 
as risk averse, as intuitive personalities. These authors argue that these personality differences 
should also result in different susceptibility levels to behavioural biases, such as those 
emanating from frame dependence. Interestingly, McIntosh (2005) could not find sufficient 
evidence to support an association between sensing and bias susceptibility. Nonetheless, 
based on the preceding arguments and discussions H2 states that management accountants 
who exhibit a higher preference for basing decisions on supportive information rather than 
on intuition are more susceptible to frame dependence bias. 
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If the above hypothesis is supported by the results of this study, it would imply that MAs who 
exhibit a higher preference for supporting information than their fellow MAs, may indeed be 
affecting business decision-making negatively, due to framing bias being inherent in their 
decision-making behaviour. 

Frame dependence literature highlights two demographic variables which are associated with 
higher levels of frame dependence bias. To appropriately examine H2, these variables should 
be included as control variables in analyses. Each of these two variables is briefly discussed 
below. 

Schmidt and Traub (2002) considered possible differences in the level of loss aversion, based 
on gender, and found evidence of higher loss aversion by women than by men, which they 
indicate may be linked to the comparatively higher level of risk aversion of women. This was 
confirmed by Pompian and Longo (2004) and Eckel and Grossman (2008). Similarly, 
Johnson and Gleason (2009) argue that higher risk aversion exhibited by women could be 
expected to also manifest in higher susceptibility to the certainty effect bias. Gender will 
therefore be included as the first control variable. 

Age may also indicate higher susceptibility to framing bias. Shefrin (2008) suggests that risk 
aversion increases until about 70 years of age, with the lowest tolerance between 50 and 
70 years. Subsequently, Mrkva et al. (2019) found strong evidence that loss aversion bias also 
increases with age. Similarly, with reference to the certainty effect, Mather et al. (2012) 
found that older adults regard certainty as more important than younger adults (75% 
prevalence compared to a 39% prevalence, respectively). Accordingly, age will be included 
as the second control variable in the analyses regarding H2. 

More detail on how the data were obtained and which analysis methods were applied are 
provided in the section that follows. 

3. Material and methods 

3.1 Research instrument 

Data for this study were gathered using a questionnaire. The changing role of MAs is 
subjecting them to making decisions in the business environment where the high-quality 
information that these professionals tend to prefer is practically unattainable (Alkaraan, 2016; 
CGMA, 2016; Järvenpää, 2007; Pierce and O’Dea, 2003). Consequently, the questions 
selected to be included in the instrument simulates this business decision-making 
environment. 

The main approach to ensure the validity of the questionnaire in the present study was to use 
existing questions from previous research (Bazerman, 1994; Kahneman et al., 1991; Sebora 
and Cornwall, 1995; Tversky and Kahneman, 1981). However, some of the questions had to 
be amended to make it applicable to the context of business decisions. Accordingly, other 
methods to ensure validity, which include obtaining the insights of an international expert in 
the behavioural field, and pilot testing the questionnaire, were also employed. The only 
revisions required after applying these methods were to decrease the length of the 
questionnaire by somewhat more concise presentation of the questionnaire. Information on 
each question is presented along with the discussion of the results (a static DOI to the 
questionnaire will be made available for publication, or the questionnaire is available in the 
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Appendix. However, the questionnaire is attached as an “additional document for review” 
for review purposes). 

Qualtrics Online Survey software was used to administer the questionnaire. Brandon et al. 
(2013) confirm that Qualtrics is a regularly relied upon research instrument delivery platform 
and encourage its use in behavioural accounting research. The questions were presented in 
random order to each participant. Additionally, controls were implemented to ensure that the 
test questions related to the same bias were not presented consecutively. 

3.2 Population and sampling 

Various behavioural studies, especially experiment-based studies, regularly rely on student 
samples alone (Finucane et al., 2000; Glöckner and Pachur, 2012; Kahneman et al., 1991; 
Sebora and Cornwall, 1995). Yet, Menkhoff and Nikiforow (2009), Mrkva et al. (2019) and 
Zhang et al. (2019) argue that it is advisable to include qualified professionals in the survey 
target group to ensure that findings are representative of the larger population. Due to the 
changing business role of MAs, it is therefore essential that the sample largely consists of 
practising MAs. Also note that Sharp and Salter (1997) found that framing effects do not 
seem to differ across cultural boundaries, supporting the selection of an international sample. 

To reach the internationally dispersed population of MAs, a non-probability convenience 
sampling approach was implemented. Brandon et al. (2013) argue that convenience samples 
are often adequate substitutes for probability samples, especially when the population is 
widely dispersed and difficult to reach. Yet, Fogelman and Comber (2002) suggest that 
research using convenience sampling should be informative about the selection of the sample, 
as well as about the sample itself. 

The sample was obtained using three main response sources. The largest proportion of 
responses (45.8%, n = 124) was generated with the assistance of the Institute of Management 
Accountants (IMA), based in the USA, which agreed to distribute the questionnaire to a 
representative sample of its members (Krumwiede, 2017). The response rate of 2.48% to the 
present study compares favourably to the response rate of the study by Clinton and White 
(2012) of 2.38% on the same population. 

The second-largest portion of responses was from members of the Chartered Institute of 
Management Accountants (CIMA). Of the final combined sample, 29.5% of the responses 
(being n = 80) was collected from the marketing of the questionnaire by CIMA to its member 
base via various CIMA media broadcasting platforms. CIMA’s current policies do not permit 
direct e-mails to members with invitations to participate in a survey. As a result, no response 
rate could be calculated. 

The third portion of responses was obtained through the assistance of Qualtrics response 
panel services. The responses gained via this procedure represent 24.7% (n = 67) of the final 
combined sample. The procedures, described by Brandon et al. (2013), which Qualtrics 
applies to ensure valid and reliable panel responses, were confirmed in the present study. 

Apart from the uniquely wide international composition of the sample, the composition 
compares well to the samples of previous studies in the management accounting field 
(Clinton and White, 2012; Montano et al., 2001). A summary of the demographic 
composition of the sample is available in the Appendix to this doi: 
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10.25403/UPresearchdata.19121714. Accordingly, the external validity of the combined 
sample is considered to be adequate. It should be noted that the length of the questionnaire 
resulted in some response attrition, as it mostly required responses to two case studies per 
bias. Accordingly, the testable sample size did vary to some extent between the various 
biases. Chi2 tests for non-response bias were conducted between bias levels of early and late 
respondents. Apart from loss aversion bias, non-response bias seems to be absent from these 
responses. The possibility of non-response bias in the loss aversion tests could not be 
eliminated and is regarded as a limitation, which should be noted when interpreting the 
findings of loss aversion bias in the present study. 

3.3 Data analysis 

In line with previous studies (Bazerman, 1983; Benartzi and Thaler, 2007; Lowies et al., 
2013; Tversky and Kahneman, 1981), the obtained data are mainly either dichotomous or 
categorical and, as a result, non-parametric analysis techniques are appropriate. For testing 
H1, some of the survey questions required a comparison of actual response proportions with 
expected proportions, to identify significant bias in the decision-making behaviour of 
respondents. In the absence of bias, all respondents should reasonably be expected to select 
the rational option as their response. The chi-square test for goodness of fit is the preferred 
test for comparing expected and actual proportions. However, the chi-square test for 
goodness of fit cannot determine the significance of the difference between the expected 
proportion and the actual proportion, if either one of the proportions is 0 or 1 (i.e. 0 or 100%). 
Accordingly, much of the previous literature (Bazerman, 1994; Lowies, 2012; Shefrin, 2002; 
Tversky and Kahneman, 1974; Tversky and Kahneman, 1981) that used these questions only 
reported the proportions with no indication of statistical significance for these specific 
differences. For the present study, the Wilson binomial interval estimation, as suggested by 
Brown et al. (2001), is considered preferable to provide an indication of significance. 

When testing for the significance in the preference reversal of respondents between a 
question framed to induce frame dependence and a clearly framed question, or between two 
differently framed questions of the same scenario, McNemar’s test is applied, as it is able to 
test the significance of preference reversals by the same group of respondents (Field, 2013). 

Analyses performed to examine H2 were performed using binary logistic regression. 
D'Angelo et al. (2018) applied logistic regression in their behavioural bias study with a 
comparable sample. Logistic regression is specifically relevant to analyses where the 
outcome variable is categorical (Hosmer and Lemeshow, 2000), in this case being biased or 
unbiased. 

The analysis methods described and motivated in this section were used to obtain the results 
and findings in the section which follows. 

4. Results 

Firstly, the results of the analyses of the susceptibility of MAs to framing biases are 
presented, which address H1. Thereafter, the results of the analyses addressing H2 is 
presented, with a focus on the results of the endowment effect analysis, the only bias where a 
statistically significant result was obtained. 
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Table 1. Analysis of response proportions (all the selected biases, except endowment effect) 

Framing bias Usable respon-ses (n) Survey question information Option selection (%) Statistical significance test (significance) 
Loss aversion 219 Question 1 

Positive frame
Risk averse: 64.4 
Risk seeking: 35.6 

McNemar’s test 
(p < 0.001*) 

Question 2 
Negative frame

Risk averse: 52.5 
Risk seeking: 47.5

Concurrent decisions 136 Question 3 
Transparent frame

A – sub-optimal: 15.4 
B – optimal: 84.6 

McNemar’s test 
(p < 0.001*) 

Question 4 
Concurrent frame

A and D – sub-optimal: 80.1
B and C – optimal: 19.9

Certainty effect 246 Question 5 
Certainty, 
sub-optimal frame 
Optimal frame

Biased: 45.9 
Unbiased: 54.1 

Wilson binomial confidence intervals (95)
(p < 0.01) 

Pseudo-certainty effect 219 Question 6 
Transparent frame

A – 41.1 
B – 58.9

McNemar’s Test 
p = 0.02* 

Question 7 
Pseudo-certainty frame

A – 50.7 
B – 49.3 

Mental accounting 219 Question 8 
Same mental account

A – 69.9 
B – 30.1

McNemar’s Test 
(p = 1.000*) 

Question 9 
Different mental accounts

A – 69.4 
B – 30.6 

Mental accounting 219 Questions 8 and 9, 
bi-directional preference reversal 

Preference reversed: 34.2 Wilson binomial confidence intervals (95)
(p < 0.01) Preference maintained: 65.8

Note: * Binomial distribution used 
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4.1 Susceptibility of management accountants to frame dependence bias 

Table 1 presents a summary of the susceptibility of MAs to the various biases tested, after 
which the results of the analysis for each bias is explained in more detail. Note that references 
to the optimal option to decision-problems refer to the options which maximizes expected 
utility from the perspective of the decision-maker (Tversky and Kahneman, 1981). It should 
be noted that the previous bias proportions against which the current sample’s level of bias 
are compared, were not determined using the same question scenarios as the present study. 
Consequently, the comparisons of bias susceptibility levels are preliminary in nature, 
although a number of comparative proportions from different studies are listed to strengthen 
the interpretations 

The two loss aversions questions presented respondents with a positively and negatively 
framed version of the same scenario. McNemar’s test indicate a statistically significant 
preference reversal (p < 0.001) by respondents (n = 219). The risk-averse preference of 
64.4% of respondents when presented with the positively framed problem, decreased to 
52.5% of respondents when the problem was framed negatively. The odds ratio (OR = 1.63) 
indicates a moderate effect, in that respondents in the sample are 1.63 times more probable to 
select the risk-seeking alternative in the loss frame than in the gain frame. While loss 
aversion bias is present in the business-related decision-making behaviour of MAs in the 
sample, the level of preference reversal in the current sample (11.9%) is substantially lower 
than those of previous studies, for example, Bazerman (1994) (60%), Tokar et al. (2016) 
(35.6%) and Tversky and Kahneman (1981) (50%). 

In the analysis of concurrent decisions bias, the option selection of respondents in the 
transparently-framed version of the concurrent decisions problem is compared to their option 
combinations when the scenario is framed as two concurrent decisions. The study follows the 
prudent approach suggested by Sebora and Cornwall (1995), in only comparing selections of 
combinations in the first question that has exact equivalents in the second question. 
Accordingly, the qualifying number of responses were only n = 136. The preference by 
respondents for the optimal solution (84.6%) when presented in a transparent frame reverses 
to a preference for the sub-optimal combination (80.1%) when presented in the concurrent-
decisions frame. This preference reversal is statistically highly significant (p < 0.001) 
according to McNemar’s test. The odds ratio (OR = 22.108) indicates that respondents in the 
sample are 22.108 times more likely to select the sub-optimal option in the concurrent frame, 
than in the transparently presented frame. This substantial level of preference reversal of 
64.7% is similar to previous studies, for example, Sebora and Cornwall (1995) (72.1%), 
Shefrin (2002) (50%) and Tversky and Kahneman (1981) (73%). 

With reference to the certainty effect, respondents were presented with two insurance 
premium increase options, option B increased coverage from 80 to 100% for its event, and 
option A from 70 to 90% for its event yet is less expensive per percentage point of coverage. 
Of the respondents (n = 246), 54.1% selected the financially optimal option A and 45.9% 
were biased by the certainty provided by option B. The 95% Wilson binomial confidence 
intervals indicate that the actual responses by MAs in the sample differ statistically 
significantly from rationality (p < 0.01). Although certainty bias was present, a smaller 
percentage of the respondents in the sample of the present study were influenced by the 
certainty option (45.9%) than in the seminal work by Tversky and Kahneman (1981) (78%). 
However, a recent study by Mather et al. (2012) found a very high variance in the prevalence 
of the certainty effect between younger adults (18 to 35 years; 39% prevalence) and older 
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adults (60 to 85 years; 75% prevalence) in an experiment in the loss domain, similar to the 
current study. The present study's findings are closer to the younger adult prevalence found 
by Mather et al. (2012), which can be expected, as the median and mode age of respondents 
in the sample is represented by the 30–39 years age bracket. 

Pseudo-certainty was examined through a transparently framed question, and a question 
which frames the same decision problem to create an option with illusionary certainty. The 
preference by respondents (n = 219) for the slightly superior option B in the transparently 
framed problem (58.9%) reversed to a preference for the pseudo-certainty option A (50.7%). 
According to McNemar’s test, this reversal is moderately statistically significant (p = 0.02). 
According to the odds ratio (OR = 1.47), respondents in the sample are 1.47 times more likely 
to select the inferior option A when it is presented in a frame that creates pseudo-certainty, 
than in a clear frame. The percentage of MAs who selected the pseudo-certainty option 
(50.7%) falls within the range reported by earlier studies on other populations, for example, 
Sebora and Cornwall (1995) (44%), Slovic et al. (1982) (57%) and Tversky and Kahneman 
(1981) (74%). 

Mental accounting-based bias is tested using two questions regarding a loss incurred. In the 
one question the loss is framed as related to a specific expenditure item, while in the other it 
is framed as an unrelated loss. The average preference for the option to incur an additional 
expense of the same amount remained the same, irrespective of the mental account the 
problem frame attempted to induce (69.9% and 69.4%) and the very slight difference is 
statistically insignificant (p = 1.000, n = 219). However, a further analysis was performed 
which identified that 34.2% of respondents changed their preference. Accordingly, almost 
half of the 34.2% who reversed their preference changed their preference in one direction, 
and almost half in the other direction (bi-directional preference reversal), resulting in a non-
significant difference in the average preference. Yet, the bi-directional preference reversal 
proportion is statistically significant (p < 0.01) according to the 95% Wilson binomial 
confidence intervals. It can therefore be concluded that the difference in framing did 
significantly influence the preferences of MAs in the sample, but not in the traditionally 
expected mental accounting-based manner. Benartzi and Thaler (2007) and Thaler (1999) 
indicate the significant presence of mental accounting-based bias in decision-making by 
individuals concerning their personal finances. Bonner et al. (2014) suggest that mental 
accounting may also be present when making decisions regarding the finances of an 
individual’s employer. However, similar to the present study, Sebora and Cornwall (1995) 
found limited evidence of mental accounting in a business scenario. Sebora and Cornwall 
(1995) do not indicate whether some participants in their study exhibited inverse preference 
reversals to the general mental accounting theory. As mental accounting is closely related to 
budgeting in a business scenario, the findings of the present study represent fertile 
opportunity to further investigate the possible manifestations of mental accounting in 
business-related decision-making. 

The current study tests whether the endowment effect is also present when MAs value a good 
that is owned by the business where they are employed. The differently framed questions had 
eight ordinal (ranked) price categories from which to select a suggested value for a property. 
These questions were adapted to a business scenario from the questions discussed by 
Kahneman et al. (1991). The test for the presence of the endowment effect bias is presented 
in Table 2. 
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Table 2. Analysis of responses with reference to the endowment effect 

  
No. of categories for 

which: 

 

Framing bias and 
(Hypothesis no.) 

Responses 
(n) 

Sell > 
Buy 

Buy = 
Sell 

Sell < 
Buy 

Statistical significance test 
(significance) 

Full sample 219 86 94 39 Wilcoxon signed-rank test (two-
tailed) p < 0.001 

 

The Wilcoxon signed-rank test indicates that respondents (n = 219) valued the property 
significantly higher (p = 0.001, z = −3.416) when it is owned by their employer (First Quart 
= 4, Mdn = 5, Third Quart = 6) than when it is owned by a third party (First Quart = 3, Mdn 
= 4, Third Quart = 5) and the employer is interested in purchasing the property. The effect 
size (r = 0.21) indicates a medium effect. The results indicate that MAs are influenced by the 
endowment effect with reference to business decisions. This finding provides further 
evidence to support the findings by Glöckner et al. (2015) that the endowment effect may be 
present in decision-making by an individual, even when the particular good is the property of 
the individual’s employer. 

A summary of the findings of the susceptibility of MAs to frame dependence bias is 
presented in Table 3. 

Table 3. Summary of the findings – the influence of frame dependence-related biases 

Bias Proportion-biased 
respondents (%) 

Significance of 
proportion 

Comparison of proportion to previous 
studies on general populations 

Loss aversion 11.9 Significant Substantially lower than other populations 
Concurrent 
decisions 

64.7 Significant Similar to other populations 

Certainty 
effect 

45.9 Significant Similar to recent study, lower than older 
seminal study

Pseudo-
certainty effect 

50.7 Significant Similar to other populations 

Mental 
accounting 

34.2 Significant Bi-directional preference reversals differ from 
previous studies, which predominantly 
investigated uni-directional preference reversal.

Endowment 
effect 

39.3 Significant Not available 

 

H1 is accepted as a significant proportion of MAs are influenced by framing bias. In contrast 
with an earlier study by Tan and Yates (1995) on sunk cost framing bias, the present study 
finds the proportions of MAs affected by framing bias are very similar to proportions 
identified in other populations. 

4.2 Association between preference for supporting information and framing bias 

Binary logistic regression analysis is used to test H2. The independent variable of “preference 
for supporting information” is measured on an 11-point scale on which respondents had to 
indicate, on a scale of 0 to 10, the level to which they prefer to base decisions on sound 
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supporting information, rather than using their intuition. The decision was made to use this 
scale, rather than the Myers–Briggs Type Indicator’s scale for sensing versus intuition, due to 
the pervasive accusation in the literature that MAs negatively affect decision-making in 
business due to their preference for wanting to obtaining sound supporting information before 
being willing to make decisions (Byrne and Pierce, 2018; Pierce and O’Dea, 2003). 

Concerning the results, a significant association was found only between a strong preference 
for supporting information and the endowment effect bias. For the sake of brevity, this 
finding is presented and discussed first, followed by an aggregated presentation and a brief 
discussion of the insignificant results for the other biases. 

4.3 Endowment effect bias susceptibility 

A conservative approach was taken for this analysis, by excluding the 39 respondents who 
rated the property higher in die buy scenario than in the sell scenario to only perform the test 
on respondents biased specifically by endowment bias, as well as the unbiased respondents. 
Of the respondents included in the sample for this analysis (n = 180), 86 (47.8%) indicated a 
higher suggested sales price category than purchase price category and were therefore 
influenced by the endowment bias. The resulting findings are presented below. Table 4 
presents the statistics regarding the fit of the model and Table 5 the actual model findings. 

Table 4. Model fit statistics – supporting information preference and endowment effect bias susceptibility 

Statistic Value Finding 
Likelihood ratio 9.734 (5), p = 0.083 Significant fit
R2:  

 McFadden 
 Nagelkerke 

 
0.039 
0.07 

 
Moderate fit 

Hosmer and Lemeshow test 4.695 (8), p = 0.79 Good fit
Area under the ROC curve 62.1% Moderate fit
Studentized residuals above 2 None Good fit

Table 5. Final logistic regression model – supporting information preference and endowment effect bias 
susceptibility 

Variable Beta 
coefficient 

Standard
error 

Significance
(Wald) 

Odds
ratio 

Confidence interval 
(95%) 

for odds ratio 
Test variable 
Preference for supporting 
info 

0.133 0.064 5.011 (1) 
p = 0.025

1.143 0.015 0.281 

Control variables 
Gender 0.275 0.359 0.633 (1) 

p = 0.430
1.316 −0.496 1.028 

Age (20–29) 3.618 (3) 
p = 0.306

Age (30–39) 0.576 0.395 2.128 (1) 
p = 0.139

1.780 −0.239 1.419 

Age (40–49) 0.334 0.436 0.586 (1) 
p = 0.452

1.396 −0.605 1.224 

Age (50+) −0.239 0.546 0.192 (1) 
p = 0.647

0.787 −1.179 0.628 
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The model fit statistics provide indications of good model fit. Accordingly, the results for the 
endowment effect bias is provided in Table 5. 

Preference for supporting information is significantly associated with susceptibility to 
endowment effect bias. The model indicates that each 10%-point increase in preference for 
making decisions based on sound supporting information, as opposed to using intuition, is 
associated with a 14.3% increase [Wald χ2 = 5.011 (1), p = 0.025] in susceptibility to the 
endowment effect bias. The result from the analysis indicates that MAs who prefer to base 
decisions on sound supporting information, rather than intuition, are more susceptible to the 
biasing influence of the endowment effect. This finding provides some support, albeit 
regarding a different bias, for the arguments by Rzeszutek (2015) and Wilson et al. (2018) 
that individuals who are more anxious about using their judgement when making decisions 
may be more prone to behaviour-related biasing influences. In this instance, the decision-
making behaviour of MAs with a preference for supporting information may negatively affect 
the quality of business decisions. 

4.4 Insignificance of preference for supporting information concerning other biases 

For all the other biases tested, a preference for supporting information was not found to be 
significantly associated with higher bias susceptibility. The results from these analyses are 
summarized in Table 6. 

Table 6. Summary of findings of insignificance of supporting information preference for each other bias 

Bias Model fit: 
Likelihood ratio (df)

significance 

Supporting preference variable: 
Wald (df) 

significance 
Beta (SE) and Odds ratio 

Loss aversion 2.905 (5) 
p = 0.715

1.94 (1) 
p = 0.164

0.084 (0.064), 1.088 

Concurrent decision 2.949 (5) 
p = 0.708

0.566 (1) 
p = 0.452

0.056 (0.076), 1.057 

Certainty effect 5.009 (5) 
p = 0.415

0.113 (1) 
p = 0.736

0.17 (0.054), 1.017 

Pseudo-certainty 4.703 (5) 
p = 0.453

0.606 (1) 
p = 0.436

0.052 (0.077), 1.053 

Mental accounting 5.266 (5) 
p = 0.384

0.170 (1) 
p = 0.680

−0.023 (0.057), 0.977 

 

A cautious comment based on an observation of the results is that for all of the biases, except 
mental accounting, the odds ratios of above 1 suggest that preference for supporting 
information may increase bias susceptibility. However, the statistical insignificance of the 
results renders this comment to be little more than speculation requiring further examination 
in future research. 

It should be noted that gender and age were included as control variables in all of the 
mentioned logistic regression models, based on its theoretical importance. Although the 
control variables did influence the models, it was not to a statistically significant extent in any 
of the models[1]. 
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5. Discussion and conclusion 

The role of MAs is changing from “controllers” and “scorekeepers” to “hybrid accountants” 
and “business partners”. However, the literature argues that these professionals may struggle 
to make intuitive judgement-based decisions regularly required in business decision-making 
(Harris, 1994; Pierce and O’Dea, 2003). Their natural preference for basing decisions on 
sound supporting information (Wheeler, 2001), which is further reinforced by their technical 
training, is the base for this proposition. Consequently, the present study investigated the 
susceptibility of a diverse sample of MAs to the main framing biases and compared their 
susceptibility to that of other populations. 

The study questioned the pervasiveness of frame dependence bias among MAs. For all the 
biases investigated, a significant proportion of MAs in the sample was influenced by each 
respective bias. This finding supports that of Roszkowski and Snelbecker (1990) that 
professionals from different professions are influenced by framing bias, even if they regularly 
make decisions related to financial risk. Contrary to the suggestions from the literature that 
MAs may struggle to make intuitive decisions (Byrne and Pierce, 2007; Harris, 1994; Tan 
and Yates, 1995), their frame dependence bias levels were found to be either similar 
(concurrent decisions bias, certainty and pseudo-certainty bias, endowment effect and mental 
accounting) or lower (loss aversion) than that of other, previously tested, populations (e.g. 
from Mather et al., 2012; Sebora and Cornwall, 1995; Slovic et al., 1982; Tversky and 
Kahneman, 1981). Consequently, framing-related behavioural bias does not represent a 
hurdle to management accountants’ closer involvement in business decision-making, an 
encouraging finding for the profession. 

Furthermore, the study questioned the possible association between preference for evidence-
based decision-making and bias susceptibility; it was found that MAs who indicated a higher 
preference for basing decisions on ample supporting information, as opposed to using their 
intuition or judgement, are more susceptible to the endowment effect bias. This preference 
for evidence-based decision-making, a cause for much criticism towards MAs (Byrne and 
Pierce, 2007; Pierce and O’Dea, 2003; Rausch, 2011), was not found to be associated with 
increased bias susceptibility levels for any of the other biases. These findings support that of 
McIntosh (2005) that sensing personalities are not necessarily more susceptible to framing 
bias. 

Contributions of the present study include identifying and estimating the presence and level 
of frame dependence biases among a hitherto under-researched group of financial decision-
makers, namely, MAs. The investigation of the decision-making behaviour of these 
professionals is especially relevant due to their changing decision-making role (Wibbeke and 
Lachmann, 2020). In line with suggestions by Mrkva et al. (2019) and Zhang et al. (2019), 
the contribution of the present study is reinforced by the sample consisting of professionally 
employed respondents. The in-depth discussion of the biases serves to introduce the concepts 
to the MA readership of the journal to create more awareness of framing related biases. The 
questionnaire which was developed to test framing bias susceptibility within the business 
decision-making context also represents a methodological contribution as future studies may 
use it to investigate bias susceptibility trends within this environment. 

The conclusions should be considered within the framework of the following main limitations 
which applied to the present study but which are not unique. The general difficulty to attain 
responses in survey research (Evans and Mathur, 2005) affected the current study. 
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Additionally, the effort required in completing the scenario-based questionnaire resulted in a 
level of response attrition. The possibility of non-response bias could not be eliminated for 
the loss aversion bias test. The comparisons of bias proportions to that of previous studies are 
subject to the limitation that each study’s proportions were based on its own unique 
questionnaire. 

An enhanced understanding of the decision-making behaviour of MAs, as afforded by the 
present study, provides a basis for future studies to identify which de-biasing strategies would 
be most successful to lower the susceptibility of MAs to framing biases (Alkaraan, 2016). 
The way mental accounting influences the behaviour of MAs would benefit from additional 
future research. The present study identified preference reversal in both directions based on 
the business decision scenario presented to respondents to the questionnaire. This is an area 
which has not received adequate research attention in past studies on behaviour in general 
and, accordingly, results in difficulty in interpreting the findings of the current study in this 
regard. 

Note 

Note that other demographic variables (experience and position employed in) were also 
investigated to identify possibly significant relationships with bias susceptibility. Similar to 
Roszkowski and Snelbecker (1990), no significant relationships were identified. 
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