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A B S T R A C T   

When a firm acquires 100% of the shares in another firm and finances this acquisition with available funds, the 
debt level and return on equity of the two firms in combination goes up (under certain conditions). In three 
experiments, we empirically demonstrate that individuals intuitively think these variables become lower after 
the acquisition, contrary to what is actually the case. The findings stress the role of psychological processes in 
business valuation and accounting and are consistent with an averaging account of judgment under uncertainty. 
On this view, people’s judgments of objects in combination are biased toward the average rather than the sum of 
the objects’ individual characteristics. The experiments also show that informing the participants of the accurate 
evaluations removes the bias. The third experiment reinforced these results by replicating the same pattern with 
a sample of “high-accounting literacy” participants who all reported formal university training in accounting. 
One takeaway of the study is that, in acquisition settings, investors potentially could base their assessment of firm 
value on false premises which in turn (at least in the short run) leads to a higher level of asset mispricing and a 
less efficient capital market.   

1. Introduction 

One important piece of information that capital market actors 
include when they estimate the value of a firm is accounting informa-
tion. A condition for capital market efficiency is that the actors on the 
capital market receive high quality financial information but also that 
they are able to interpret and process the financial information so that 
they can make rational decisions by evaluating all risks and returns of 
alternatives. Prior studies within the field of behavioral finance and 
accounting however indicate that the ability among non-professional as 
well as professional accounting users to interpret accounting – as well as 
other – information has its limitations. Specifically, people’s processing 
of accounting information is encumbered with cognitive biases and 
influenced by heuristics (e.g. Frydman & Camerer, 2016; Hellmann, 
Yeow, & De Mello, 2017; Mala & Chand, 2015). For example, Hellmann 
et al. (2017) showed that recently learned accounting information has a 
greater effect on judgements and decisions in comparison with infor-
mation conveyed earlier, i.e. a recency bias. 

This notion is consistent with the view of Ariely, Loewenstein, and 
Prelec (2006) and Thaler (2016) that human decision-making - contrary 
to neoclassic views of economic theory - is not rational. The construal of 
value is not stable (Slovic, 1995), but shaped systematically by cognitive 
factors. Familiarity, for instance, influences valuation judgments (Alter 

& Oppenheimer, 2008). A familiar currency is associated with greater 
purchasing power than its unfamiliar counterparts are. Business valua-
tion is similarly susceptible to bias. Broekema, Strohmaier, Adriaanse, 
and van der Rest (2020) documented that clients’ interests affect valu-
ators - something that has been termed an engagement bias. 

In the current paper, we explore the potential existence of another 
cognitive bias - an averaging bias - in a firm acquisition context with 
regard to the perceived effect of the acquisition on the financial risk and 
return. Even if people have fairly accurate views of the characteristics of 
objects in a certain category, they sometimes struggle to make accurate 
judgments of these characteristics when combined with the objects of 
another category. For example, even if people have a good under-
standing of the healthiness of a hamburger and a salad, respectively, 
they sometimes intuitively think that the hamburger and the salad 
contain less calories altogether when combined into a meal, in com-
parison with the amount of calories in the burger and the salad 
respectively (Chernev, 2011). This psychological phenomenon appears 
to be caused by an averaging bias, which is the tendency to think that the 
value of two sets in combination is the average, rather than the sum, of 
the two sets respectively (Chernev & Gal, 2010; M. Holmgren, Ander-
sson, & Sörqvist, 2018). 

The aim of the current paper was to learn more about how the 
averaging bias may underpin cognitive processing of the effects of 
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business acquisitions on financial risk and return. If this bias is present, 
investors could base their assessment of the (post-acquisition) intrinsic 
value of the firm on false premises, thus making the capital market less 
efficient. 

To this end, we conducted three experiments, where we explored the 
potential existence of an averaging bias in the assessment of the effects 
of a firm acquisition. We measured participants’ judgments of debt 
levels (Experiment 1 and Experiment 3) and of return on equity 
(Experiment 2) when a firm acquires another firm. The main results 
indicate that there is indeed an averaging bias in perceived effect of the 
acquisition on the financial risk and return. This bias existed also in a 
group with formal university training in accounting. However, inform-
ing the participants of the accurate evaluations removes the bias. This 
stresses the importance of formal procedures, also for experienced 
evaluators. 

2. Averaging bias in the literature 

The averaging bias (or central tendency bias) has been documented 
in many judgmental contexts (Sörqvist, Colding, & Marsh, 2020) 
including the realm of economic decisions (Kunz, Messner, & Wallmeier, 
2017), accounting (Lambert & Peytcheva, 2020) and belief elicitation 
(Crosetto, Filippin, Katuščák, & Smith, 2020). Lambert and Peytcheva 
(2020) showed that experienced auditors make more unfavorable 
judgments when faced with some negative evidence only than when 
faced with a bundle of negative and more positive evidence even if the 
positive evidence should have no relevance for the outcome. 

Generally, when a set of positively loaded information (virtues) are 
combined with a set of negatively loaded information (vices), people’s 
judgments of the characteristics of the total set tend to be drawn toward 
the set’s average, regardless of whether these information sets are evi-
dence in an accounting situation (Lambert & Peytcheva, 2020), 
comprise healthy and unhealthy food (Chernev, 2011) or “environ-
mentally friendly” and “unfriendly” objects (M. Holmgren et al., 2018). 
By analogy, when a firm acquires another firm and these two firms 
combine into one, people’s evaluation of the firms in combination might 
be biased toward the average of the two firms’ individual financial 
characteristics (e.g., debt level). 

3. Experiment 1 

The purpose of the first experiment was to try to find evidence of the 
averaging bias in persons’ cognitive processing of a firm acquisition 
process. In this experiment, we measured participants’ judgments of 
debt levels when a firm with a specific debt level acquires another firm 
with another debt level. In view of past research on the averaging bias 
(Chernev & Gal, 2010; M. Holmgren et al., 2018; Lambert & Peytcheva, 
2020), we hypothesized that participants would believe that the debt 
level of the combined firms (after the acquisition) would end up some-
where between the debt level of the acquiring and the acquired firm. The 
actual debt level goes up after the acquisition, however, and so the 
evaluations would systematically deviate from a correct judgement. The 
debt level, which is defined as the ratio of debt to equity, goes up in our 
hypothetical case since the acquired firm holds debt. This means that the 
total amount of debt, i.e. the debt in the acquiring firm plus the debt in 
the acquired firm, is higher after the acquisition (than before) while at 
the same time equity is not affected by the acquisition. 

Some cognitive fallacies are resistant to de-biasing attempts (Morier 
& Borgida, 1984). The averaging bias seems resistant to some levels of 
expertise in the task domain M. Holmgren, Kabanshi, Marsh, and 
Sörqvist (2018) but can be de-biased by priming a summative mind set 
(Holmgren, Andersson, Ball, & Marsh, 2021). In addition to testing the 
presence of the averaging bias in firm acquisition processes, Experiment 
1 was also designed to test whether the bias could be overruled by telling 
the participants that the debt level would go up after the firm acquisition 
and explaining to the them why this is so. If the bias would go away in a 

participant group that is told the right answer to the task, it would 
support the notion that the bias is a result of intuitive thinking that can 
be overruled by proper instruction. 

3.1. Methods 

3.1.1. Participants 
A total of 80 persons were recruited to participate in Experiment 1. 

The participants were recruited through Prolific Academic (Palan & 
Schitter, 2018) and they participated in exchange of a small honorarium. 
After removing participants who responded inaccurately to a set of 
questions controlling whether they had read and understood the in-
structions properly, a sample of 68 participants remained (48 women 
and 18 men; mean age = 34.54 years, SD = 9.97). 

3.1.2. Materials and procedure 
Data was collected using a questionnaire format. The participants 

begun by answering a set of question at the beginning of the question-
naire with regard to consent to participating in the study. Thereafter 
they moved through five phases of the questionnaire. 

In the first phase, the participants were graphically and textually 
presented with information about two firms. They were told that Firm A 
had $100 million in assets (cash), $80 million in debt (bank loan), $20 
million in net asset (cash – loan) and a debt level of 400% (i.e., 80/20 =
4); and that Firm B had $100 million in assets (cash), $10 million in debt 
(bank loan), $90 million in net asset (cash – loan) and a debt level of 
11.1% (i.e., 10/90 = 0.11). They were also told that the debt level is the 
amount of debt = 100 ×(debt/net asset). 

At the second phase of the questionnaire, the participants were 
presented with a scenario. They were told that: “Company A acquires 
100% of the shares in Company B. Company A finances the acquisition 
with internal funds. To clarify, Company A uses its existing cash to pay 
for Company B. Company A and Company B now combine into a group 
of companies called Group Z.” 

In the third phase, the participants were presented with their first 
task. They were first reminded that the debt level was 400% in Firm A 
and 11.1% in Firm B and that Company A used its existing cash to pay for 
100% of the shares in Firm B. They were also shown a visual presenta-
tion of the two firms with this information adjacent and asked three 
multiple-choice control questions with four alternatives each. The pur-
pose of the control questions was to make sure the participants had 
noted the debt level of the two firms and how debt level is calculated. 
After this reminder and control, the participants were asked to state the 
probability of the following statements being true: “The debt level of 
Group Z after the acquisition will be somewhere between 400% and 
11.1%” (statement 1); “The debt level of Group Z after the acquisition 
will be above 400%” (statement 2); and “The debt level of Group Z after 
the acquisition will be below 11.1%” (statement 3). The participants 
were told to give their responses by assigning one estimate to each 
statement, expressing the chance (0 – 100%) of the statement being true. 

In the fourth phase of the questionnaire, the participants were 
randomly assigned either to an experimental condition (N = 37; 12 men 
and 25 women; mean age = 33.49 years) or to a control condition (N =
31; 6 men and 25 women; mean age = 35.77 years). The group in the 
experimental condition where presented with information that told 
them why the debt level would be higher after the firm acquisition under 
these specific conditions, whereas the group in the control condition 
were presented with a test that was structurally similar but semantically 
unrelated to the tasks of the experiment. The text presented to the 
experimental group was: “An acquisition leads to higher debt levels, 
given certain conditions. An example will explain why. Assumption 1: 
One company, Company C, acquires 100% of the shares in another 
company, Company D, and CD Group is created (which consists of 
Company C and D). Assumption 2: Company C uses available cash to 
finance the purchase of Company D. Under these conditions, the group 
debt level will be higher than in Company C alone, if there is debt (for 
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example a bank loan) in Company D when Company C acquires Com-
pany D. The simple reason for this, i.e. why the debt level in CD Group 
will be higher than in Company C, is that the debt (bank loan) in 
Company D will increase the total amount of debt in CD Group while, at 
the same time, the acquisition will not increase the net assets in CD 
Group. When you combine two companies that both have debts (under 
these conditions), the group will in the end have a higher debt level, 
because the net assets are constant but the two sources of debt are 
combined”. The text presented to the control group was: “Logical con-
clusions are sometimes inconsistent with belief and experience, given 
certain conditions. An example will explain why. Assumption 1: No 
addictive things are inexpensive. Assumption 2: Some cigarettes are 
inexpensive. From these assumptions we can conclude that some ciga-
rettes are not addictive. Under these conditions, the conclusion is hence 
rue from the assumptions, but inconsistent with the common belief that 
all cigarettes are addictive to some degree. The simple reason for this, i. 
e. why the conclusion is inconsistent with common beliefs and experi-
ence, is that logic (deductive reasoning) is based on abstract rules that 
apply from the assumptions regardless of the semantic meaning of the 
statements. When you derive a conclusion from the assumptions, the 
conclusion is based solely on what follows from the abstract rules, 
because it has nothing to do with the beliefs that people themselves infer 
from experience”. 

In the fifth phase of the questionnaire, all participants were pre-
sented with the exact same task as well as the reminders and control 
questions as in the third phase. Hence, the participants made the same 
responses again and they could either repeat the responses from before 
or make new responses. Finally, the participants were asked de-
mographic questions. 

3.1.3. Design and procedure 
A mixed between-within participants design was used with three 

factors. The experimental group and the control group comprised one 
factor that was manipulated between participants. Task before versus 
task after receiving supporting/meaningless information was one factor 
manipulated within participants. The final factor was the three state-
ment alternatives (higher vs. between vs. lower debt level after the 
acquisition). The dependent variable was probability estimate (0–100%) 
assigned to each of the three statements. 

3.2. Results and discussion 

Table 1 shows which statement the participants believed was the 
most probable. The statement saying that the debt level after the firm 
acquisition would be somewhere between the debt level of the two firms 
before the acquisition was regarded as the most believable by most 
participants. Hence, the evidence support the view that an averaging 
bias influences people’s understanding of the consequences of firm ac-
quisitions. This pattern was present in the experiment group as well as in 

the control group at the pre-test before the groups received supporting/ 
meaningless information, but the averaging bias was only present in the 
control group at the post-test, not in the experiment group at the post- 
test. 

As can be seen in Fig. 1, the participants reported a higher proba-
bility for the statement saying that, after the acquisition, the debt level 
would be somewhere between the two firms’ individual debt levels, in 
comparison with the other two statements. The pattern was the same for 
the experiment group (N = 37) and the control group (N = 31) initially, 
but the tendency was not present in the experiment group after they 
received information on why the debt level actually goes up. In contrast, 
the control group was just as biased toward the statement consistent 
with the averaging account at the two judgment occasions. 

These conclusions were supported by an analysis of variance. The 
test statistics are reported in Table 2. Taken together, Experiment 1 
provides the first evidence of an averaging bias when the effects of a firm 
acquisition on the debt level is assessed. 

4. Experiment 2 

The purpose of the first experiment was to study how people perceive 
the effects of an acquisition on debt level. The debt level is a measure-
ment of financial risk. The higher the debt level, the higher is the 
financial risk, and since acquisitions often lead to a higher debt level, 
they also lead to a higher financial risk. Higher risk is according to 
economic theory associated with a higher (expected) return. Risk and 
return are thus two sides of the same coin. Since acquisitions in practice 
tend to increase the risk, the post-acquisition return on equity is often 
expected to be higher than the pre-acquisition return on equity. An 
important aspect of an acquisition is how it impacts the post-acquisition 
return, so we also wanted to measure how the participants perceived the 
effects on return on equity in a second experiment. By investigating 
individuals’ understanding of how an acquisition affects both the risk 
(measured by debt to equity, in Experiment 1) and return (measured by 
return on equity, in Experiment 2), i.e. both sides of the coin, the 
robustness of the results are increased. We hypothesized that partici-
pants in Experiment 2 would believe that the return on equity of the 
combined firms (after the acquisition) would end up somewhere be-
tween the return on equity of the acquiring and the acquired firm, even 
though the actual return goes up after the acquisition. The return on 
equity, which is defined as the ratio of net profit to equity, goes up in our 
hypothetical case since the acquired firm makes a net profit. This means 
that the total net profit, i.e. the net profit in the acquiring firm plus the 
net profit in the acquired firm, is higher after the acquisition (than 
before) while at the same time equity is not affected by the acquisition. 

4.1. Methods 

4.1.1. Participants 
A total of 80 persons were recruited through Prolific Academic to 

participate in Experiment 2 in exchange of a small honorarium. None of 
the participants took part in Experiment 1. After removing participants 
who responded inaccurately to a set of questions controlling whether 
they had read and understood the instructions properly, a sample of 65 
participants remained (44 women and 21 men; mean age = 32.35 years, 
SD = 10.49). 

4.1.2. Materials, procedure and design 
The materials and procedure was identical to Experiment 1 with the 

following exceptions. In the first phase of the questionnaire, the par-
ticipants were told that Firm A had an equity of $100 million, a net profit 
of $15 million, and a return on equity on 15% (i.e., 15/100 = 0.15); and 
that Firm B had an equity of $100 million, a net profit of $2 million, and 
a return on equity on 2% (i.e., 2/100 = 0.02). They were also told that 
the return on equity = 100 ×(net profit / equity). 

As in Experiment 1, the participants were presented with reminders 

Table 1 
The table shows which statement the participants regarded as the most probable 
in the experiment group (N = 37) and the control group (N = 31), at a pre-test 
before and at a post-test after receiving supporting/meaningless information in 
Experiment 1.   

Most probable statement  
Between 400% and 
11.1% 

Above 
400% 

Below 
11.1% 

Experiment group – pre 
test 

59% 24% 0% 

Experiment group – post 
test 

16% 73% 0% 

Control group – pre test 77% 19% 3% 
Control group – post test 71% 23% 6% 

Note: If the values do not add up to 100%, some participants regarded at last two 
statements as equally probable. 
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of the crucial information and asked control questions in the third phase. 
The participants were asked to state the chance of the following state-
ments being true: “The return on equity of Group Z after the acquisition 
will be somewhere between 2% and 15%”; “The return on equity of 
Group Z after the acquisition will be above 15%”; and “The return on 
equity of Group Z after the acquisition will be below 2%”. 

A total of 34 participants (11 men and 23 women, mean age = 32.24 
years) were randomly assigned to the experimental condition and 31 (10 
men and 21 women, mean age = 32.48 years) to the control condition in 
the fourth phase of the questionnaire. The text presented to the exper-
imental group was: “An acquisition leads to a higher return on equity, 
given certain assumptions. An example will explain why: Assumption 1: 
One company, Company C, acquires 100% of the shares in another 
company, Company D, and CD Group is created (which consists of 

Fig. 1. Mean judgments of the chance of each of the three statements being true, in a pre test before the participants received supporting/meaningless information 
and a post-test after receiving the information. Panel A shows the data for the experimental group and Panel B the data for the control group in Experiment 1. Error 
bars represent standard error of means. 

Table 2 
The table shows the results from a 2 (Group: Experimental vs. Control) ×2 
(Occasion: Before vs. After receiving supporting/meaningless information) ×3 
(Statement alternative: average vs. higher vs. lower debt level) analysis of 
variance with chance estimate as dependent variable (Experiment 1).  

Factors F df p ηp
2 

Statement alternative 34.07 2, 132 <0.001 .40 
Occasion 0.25 1, 66 .617 .004 
Group 1.44 1, 66 .235 .02 
Statement alternative ×Group 14.68 2, 132 <0.001 .18 
Statement alternative ×Occasion 20.16 2, 132 <0.001 .23 
Group ×Occasion 0.09 1, 66 .769 .001 
Statement alternative ×Group ×Occasion 14.81 2, 132 <0.001 .18  
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Company C and D). Assumption 2: Company C uses available cash to 
finance the purchase of Company D. Assumption 3: Company D makes a 
positive net profit and thus also makes a positive return on equity. Under 
these assumptions, the group return on equity will be higher than in 
Company C alone. The simple reason for this, i.e. why the return on 
equity in CD Group will be higher than in Company C, is that the positive 
net profit in Company D will increase the total net profit in CD Group 
while, at the same time, the acquisition will not increase the value of 
equity in CD Group. When you combine two companies (under these 
assumptions), the group will have a return on equity that is higher 
because the group net profit will be higher (when the net profit of 
Company D is added) while equity is constant.” The design of the 
experiment was identical to Experiment 1. 

4.2. Results and discussion 

Table 3 shows which statement the participants believed was the 
most probable. The statement saying that the return on equity after the 
firm acquisition would be somewhere between the return on equity of 
the two firms before the acquisition was regarded as the most believable 
by most participants. Hence, Experiment 2 provide further evidence 
supporting the view that an averaging bias influences people’s under-
standing of the consequences of firm acquisitions. As in Experiment 1, 
this pattern was present in the experiment group as well as in the control 
group at the pre-test before the groups received supporting/meaningless 
information, but the averaging bias was only present in the control 
group, and not in the experiment group, at the post-test. 

The participants reported a higher probability for the statement 
saying that, after the acquisition, the return on equity would be some-
where between the two firms’ individual return on equities, in com-
parison with the other two statements (Fig. 2). This tendency was 
present in both groups initially, but it was not present in the experiment 
group (N = 34) after they received information on why the return on 
equity actually goes up. In contrast, the control group (N = 31) was just 
as biased toward the statement consistent with the averaging account at 
the two judgment occasions. These conclusions were supported by an 
analysis of variance. The results from the analysis are reported in 
Table 4. 

In all, Experiment 2 indicates that the averaging bias in firm acqui-
sition processes is a robust phenomenon that can be replicated and is not 
limited to a single type of judgment (judgments of debt levels) but 
generalizes to other types of judgments. 

5. Experiment 3 

Experiment 3 was designed to test whether the findings from 
Experiment 1 and Experiment 2 can be replicated with a sample of 
participants who has formal university education in accounting (i.e., 
henceforth called high-accounting literacy individuals). This is an 
important question to address because if the averaging bias is similarly 
present in the judgments of people who have acquired formal university 
education in accounting, it would stress the importance of these results 

in real-world settings. In this third experiment, we returned to the design 
of Experiment 1 and asked participants to make estimates of debt levels 
after firm acquisitions, but this time with a sample of participants who 
reported to have completed university studies in accounting. 

5.1. Methods 

5.1.1. Participants 
A total of 50 persons were recruited through Prolific Academic to 

participate in Experiment 3 in exchange of a small honorarium. None of 
them took part in Experiment 1 nor in Experiment 2. When only 
including participants who stated they had studied accounting at the 
university level, we obtained a final sample of 34 participants (13 
women and 21 men; mean age = 25.00 years, SD = 7.70). 

5.1.2. Materials, procedure and design 
The materials, procedure and design of Experiment 3 was identical to 

Experiment 1 with the exception that there was no control group. All 
participants in Experiment 3 was allocated to the experimental condi-
tion of Experiment 1. 

5.2. Results and discussion 

Table 5 shows which statement the participants believed was the 
most probable. The statement saying that the debt level after the firm 
acquisition would be somewhere between the debt level of the two firms 
before the acquisition was regarded as the most believable by most 
participants. Hence, the evidence support the view that an averaging 
bias influences high-accounting literacy individuals understanding of 
the consequences of firm acquisitions. The bias was removed after par-
ticipants received supporting information on the actual effects of firm 
acquisitions on debt levels. 

Fig. 3 displays the mean chance judgments for the three statements 
before and after the participants received supporting information. The 
results from an analysis of variance upon the data displayed in Fig. 3 are 
reported in Table 6. 

In sum, Experiment 3 strengthens the conclusions from the previous 
two experiments by replicating the results in yet another sample and in 
addition demonstrates that the averaging bias appears to be present also 
in the judgments of more experienced participants with formal univer-
sity education in accounting. 

6. Cross experiment analysis 

Before moving on to the general discussion, we conducted a cross- 
experiment analysis between the data from Experiment 1 and the data 
from Experiment 3. If the systematic tendencies in the response patterns 
are driven by a cognitive bias, rather than knowledge or level of 
expertise, then the responses in Experiment 3 should resemble the 
pattern of the responses of the experimental group in Experiment 1. The 
response patterns of the two groups look similar by ocular inspection 
(Fig. 1 and Fig. 3), but a statistical analysis was conducted to reinforce 
this conclusion. The results from a 2(Group: the experimental group 
from Experiment 1 vs. the group from Experiment 3) × 2(Occasion: 
Before vs. after receiving supporting information) × 3(Statement alter-
native: average vs. higher vs. lower debt level) analysis of variance are 
reported in Table 7. The only interaction with the group variable was the 
one between group and statement alternative. As can be seen when 
comparing Fig. 1 (panel A) and Fig. 3, this interaction was driven by the 
fact that the “higher” statement was assigned a higher chance value by 
the high-accounting literacy group relative to the experimental group of 
Experiment 1, and at the same time they assigned a lower chance value 
to the “average” statement relative to the experimental group of 
Experiment 1. Note that this is when not taking occasion variable into 
consideration. We conclude that the tendency towards an average 
response appears to be driven by the same mechanism in the two groups. 

Table 3 
The table shows which statement the participants regarded as the most probable 
in the experiment group (N = 34) and the control group (N = 31), at a pre-test 
before and at a post-test after receiving supporting/meaningless information in 
Experiment 2.   

Most probable statement  
Between 15% and 2% Above 15% Below 2% 

Experiment group – pre test 59% 29% 0% 
Experiment group – post test 26% 62% 3% 
Control group – pre test 71% 26% 3% 
Control group – post test 74% 23% 0% 

Note: If the values do not add up to 100%, some participants regarded at last two 
statements as equally probable. 
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Fig. 2. Mean judgments of the chance of each of the three statements being true, in a pre-test before the participants received supporting/meaningless information 
and a post-test after receiving the information. Panel A shows the data for the experimental group and Panel B the data for the control group in Experiment 2. Error 
bars represent standard error of means. 

Table 4 
The table shows the results from a 2 (Group: Experimental vs. Control) ×2 
(Occasion: Before vs. After receiving supporting/meaningless information) ×3 
(Statement alternative: average vs. higher vs. lower equity) analysis of variance 
with chance estimate as dependent variable (Experiment 2).  

Factors F df p ηp
2 

Statement alternative 45.77 2, 126 <0.001 .42 
Occasion 1.59 1, 63 .212 .03 
Group 0.08 1, 63 .785 .001 
Statement alternative ×Group 6.76 2, 126 <0.002 .10 
Statement alternative ×Occasion 10.82 2, 126 <0.001 .15 
Group ×Occasion 0.40 1, 63 .592 .006 
Statement alternative ×Group ×Occasion 12.30 2, 126 <0.001 .16  

Table 5 
The table shows which statement the participants regarded as the most probable 
in by the “high-accounting literacy individuals” (N = 34), at a pre-test before and 
at a post-test after receiving supporting information in Experiment 3.   

Most probable statement  
Between 400% and 11.1% Above 400% Below 11.1% 

Pre test 76% 24% 0% 
Post test 32% 56% 0% 

Note: If the values do not add up to 100%, some participants regarded at last two 
statements as equally probable. 

F. Hartwig et al.                                                                                                                                                                                                                                 



Journal of Behavioral and Experimental Economics 96 (2022) 101809

7

7. General discussion 

This paper reports three experiments. The purpose of the three ex-
periments was to explore the potential existence of an averaging bias in 
the assessment of the effects of a firm acquisition. We measured par-
ticipants’ judgments of the effect on debt levels (Experiment 1 and 
Experiment 3) and on return on equity (Experiment 2) when a firm ac-
quires another firm. The results from Experiment 1 showed, as expected, 
that participants - wrongly - believed that the debt level of the combined 
firms (after the acquisition) ends up somewhere between the debt level 
of the acquiring and the acquired firm, i.e. an averaging bias. Experi-
ment 3, which was identical to Experiment 1, but only included par-
ticipants with a formal university training in accounting (high- 
accounting literacy individuals), showed similar results. The results 
from Experiment 2 showed, as expected, that participants - wrongly - 
believed that the return on equity of the combined firms (after the 

acquisition) ends up somewhere between the return on equity of the 
acquiring and the acquired firm – again an averaging bias demonstrated 
with a different judgmental dimension. All three experiments also 
showed that informing the participants of the accurate evaluations 
removes the averaging bias, whereas the bias remained just as strong in 
a group of participants who conducted the task twice without being 
informed of the accurate response between the two occasions. 

Recent research has begun to unravel the importance of psycholog-
ical processes and biases as they influence judgment and decision- 
making in business valuation and accounting (e.g., Broekema et al., 
2020; Hellmann et al., 2017; Lambert & Peytcheva, 2020; Mala & 
Chand, 2015). The results reported in the current series of experiments 
add to this growing body of evidence. The findings are consistent with 
an averaging account of judgment under uncertainty that influences 
business valuation. On this view, people’s judgments of objects in 
combination are biased toward the average rather than the sum of the 
objects’ individual characteristics. The averaging bias has been explored 
in several previous studies (Chernev & Gal, 2010; M. Holmgren et al., 
2018; Kunz et al., 2017; Sörqvist et al., 2020), but this examination is the 
first that provides evidence for the existence of an averaging bias in a 
firm acquisition setting. The bias went away in the groups of participants 
who were asked to make the same estimates a second time, but only if 
told the right answer before making the estimates a second time. The 
fact that the bias remained in the group that was not told the accurate 
responses suggests that the bias is not simply a result of careless 
responding, but rather a result of intuitive thinking that has systematic 
control over the behavioral outcome. The bias appears to be easily 
overruled, however, and is not as resistant to de-biasing techniques as 
some other cognitive fallacies (Morier & Borgida, 1984). 

The reason why people sometimes average rather than summarize 
when they evaluate items in combination is yet unclear. A similar phe-
nomenon has been observed in animal behavior. Macaque monkeys, for 
instance, prefer a meal comprising high-quality food alone in compari-
son with a meal comprising the same high-quality food served together 
with a low-quality side dish (Kralik, Xu, Knight, Khan, & Levine, 2012). 
The averaging bias in humans may hence reflect a biologically hard-
wired cognitive complexity reduction strategy, whereby complex 
problems are simplified by letting averages and prototypes represent 
item sets instead of the items’ sums. Previous research has mainly 
studied the averaging bias in contexts where people evaluate combina-
tions of qualitative rather than quantitative item characteristics, such as, 

Fig. 3. Mean judgments of the chance of each of the three statements being true, in a pre-test before the “high-accounting literacy individuals” participants received 
supporting information and a post-test after receiving the information in Experiment 3. Error bars represent standard error of means. 

Table 6 
The table shows the results from a 2(Occasion: Before vs. After receiving sup-
porting information) ×3(Statement alternative: average vs. higher vs. lower 
debt level) analysis of variance with chance estimate as dependent variable 
(Experiment 3).  

Factors F df p ηp
2 

Statement alternative 31.09 2, 66 <0.001 .49 
Occasion 1.91 1, 33 .177 .06 
Statement alternative ×Occasion 21.38 2, 66 <0.001 .39  

Table 7 
The table shows the results from a 2(Group: Experimental group from Experi-
ment 1 vs. group from Experiment 3) ×2 (Occasion: Before vs. After receiving 
supporting information) ×3(Statement alternative: average vs. higher vs. lower 
equity) analysis of variance with chance estimate as dependent variable.  

Factors F df p ηp
2 

Statement alternative 56.69 2, 138 <0.001 .45 
Occasion 1.68 1, 66 .199 .024 
Group 0.159 1, 69 .691 .002 
Statement alternative ×Group 5.51 2, 138 .005 .074 
Statement alternative ×Occasion 50.06 2, 138 <0.001 .42 
Group ×Occasion 1.91 1, 69 .171 .027 
Statement alternative ×Group ×Occasion 0.34 2, 138 .715 .005  
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for example, the environmental impact of combinations of “environ-
mentally friendly” and “conventional” items (M. Holmgren et al., 2018) 
or the calorific contents of combinations of “healthy” and “unhealthy” 
food (Chernev, 2010). However, as shown in the current study, judges 
tend to average when evaluating combinations of items based on their 
quantitative characteristics (debt levels and return of equity expressed 
as quantitative values) as well. This finding strengthen the case that the 
averaging bias indeed reflects a basic and multipurpose cognitive 
mechanism and the findings align with the view that human decision 
making resembles that of a naïve statistician (Juslin, Winman, & 
Hansson, 2007) who uses the average as a tool of guessing the right 
responses in judgments under uncertainty. 

Interestingly, the averaging bias was also present among a group 
comprised only of participants with a formal university education in 
accounting (Experiment 3). The fact that educational expertise in the 
task domain does not protect from the intuitive cognitive processes that 
lead to the averaging bias has been observed before (M. Holmgren et al., 
2018) – a finding that stresses the potential applied implications of the 
results. 

Share ownership today is widespread and the capital markets consist 
of investors with a low level of accounting literacy as well as investors 
with a high level of accounting literacy. The averaging bias documented 
in the present study suggests that also accounting literate individuals 
with a formal university education in accounting tend to misconceive 
the effects of the acquisition. One important adverse impact of capital 
market actors basing their assessment of firm value on false premises is 
(at least in the short run) a higher level of asset mispricing and a less 
efficient capital market. The averaging bias can both lead to over- and 
underestimations of the intrinsic value. In the present study, the re-
spondents perceived that both the financial risk (measured by debt to 
equity) and expected return (measured by return on equity) would go 
down because of the acquisition when in reality the effects were the 
opposite. This is an example of when the averaging bias, because of an 
inability to assess the real post-acquisition effects, could impair the 
estimation of the intrinsic value of the combined firms. A potential 
mispricing would (in theory) most likely occur between the release of 
information regarding the expected future acquisition and the subse-
quent (post-acquisition) consolidated group statement (where all firms 
in the group are consolidated). Mispricing should thus be transitory 
rather than permanent. 

In conclusion, cognitive processing of information on firm acquisi-
tions is sometimes biased in such a way that people underestimate the 
financial risks of the acquisition. The averaging bias is not particularly 
robust, but seems to be present also in high-accounting literacy in-
dividuals, which potentially stresses the applied importance of these 
findings. To observe these effects as they occur in a natural setting is a 
departure point of future research. 
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