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Abstract  The literature is unclear about how the perceptions that are involved with accounting judgment occur. The 
fundamental purpose of this article is to identify the effects of anchoring in the estimation of a balance sheet indicator to 
represent companies’ net profit. From this perspective, the dynamics of the decision-making process prompt the use of true 
or false reference points, suggestively called anchors. This study examines how an arbitrary number presented to someone 
may influence their judgment, regarding a company’s net profit, and the results provide evidence of the existence of 
anchoring bias in the estimation of this indicator. It’s believed that studies of this nature are fundamental to provide a 
greater understanding of how heuristics may influence individual judgment and, consequently, how such biases may be 
avoided. 
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1. Introduction 
Much of the work pertaining to positive accounting in 

Brazil and overseas focuses on aspect related to the impact 
of a certain set of variables on a specific behavior that 
provides decision makers with information. The current 
Brazilian panorama reflects recent international changes, 
with the search for greater disclosure, accountability and 
ethical corporate behavior becoming a constant. In this 
sense, the use of tools meant to monitor the quality of 
information and decision-making mechanisms has been 
soaring in important accounting studies seeking to create 
models that would explain reality and the empirical 
verification of observed phenomena. 

Therefore, as outlined by[1], accounting theory seeks to 
explain and predict the practice of accounting, without a 
rigorous need for solely approaching future phenomena; in 
fact, in many cases, it specifically targets existing, if 
unobserved, behaviors of the decision process. 

The decision-making process is constantly present in 
people’s lives. Research indicates that decisions are made 
based on limited or incomplete information, and individuals 
frequently fail to realize which information is relevant; this 
leads them to erroneous reasoning ([2]). In this context, 
accounting and auditing research concerning information 
processing in individual decision making has focused on 
understanding, evaluating and improving decision and  
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judgment as applied to these areas’ contexts[3];[4];[5]. 
Over the years, several approaches to the 

decision-making process have been developed[6]. Since the 
1950s, studies on judgment and decision-making have 
considered normative models to be important research tools. 
Behavioral decision theory has occupied itself mainly with 
the study, explanation and interpretation of the 
discrepancies between predictions derived from normative 
models and real judgments and decisions[7]. 

Behavioral finance studies are based on these principles, 
structured from an interdisciplinary analysis between 
economics and psychology. The link between these two 
fields in the decision-making process led to the 
development of what is called neuroeconomics. Under this 
denomination, studies have been conducted on financial 
decisions of several natures (investment choices; purchase, 
sale and exchange of goods; and others). As behavioral 
decision theory, neuroeconomics also refuses to accept that 
decisions are led solely by rational thinking[8].  

This approach considers human behavior to be complex, 
and its understanding should also take psychological 
aspects such as intuition and emotion into account. 
Research has shown that individual decision making 
behavior systematically deviates from normative guidelines 
based on the presupposition of rationality[9];[10]. 

Rational models assume that individuals have access to 
complete information in their decisions. This condition 
permits the attainment of maximum utility in choices, and 
any limitation in individual processing capacity is ignored 
or presumably avoided. A more realistic perspective is 
bounded rationality[11]. Simon argues that decision makers 
are limited in their ability to process information and, 
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consequently, do not take entirely rational actions. Instead, 
they attempt to do their best, given the limitations to which 
they are subject. Due to these limitations, individuals use 
practical rules, or heuristics, in decision making[12];[13]. 

In the 1960s and 1970s, a series of articles by Amos 
Tversky and Daniel Kahneman revolutionized the academic 
research of human judgment[14];[15];[16];[17];[10]. The 
core idea behind these studies is that judgments made under 
uncertainty are frequently based on a limited number of 
simplifying heuristics, rather than more formal extensive 
processing. This view offered a cognitive alternative to 
explain human error, while not assuming irrationality in 
decisions[18]. 

In 1974, Tversky and Kahneman published a seminal 
study of judgment under uncertainty, pointing out that 
people rely on a limited number of heuristics to carry out 
complex tasks. Such heuristics typically produce correct 
judgments, but they may also lead to systematic errors. 
These authors identified three main heuristics used in 
individual judgment processes: representativeness, 
availability and anchoring. 

The results of this study have been applied to several 
fields other than psychology, with[19] being the first to 
introduce this line of research into the accounting literature. 
In that study, the authors analyzed the use of the 
representativeness heuristic in probabilistic judgments 
related to accounting decisions. 

The study related to the reference[3] notes that research 
of the study of decision making in accounting and auditing 
basically analyses four activities: (1) the estimation or 
judgment of current information, (2) the prediction of future 
results, (3) the evaluation and review of the probabilities of 
a certain outcome and (4) choices between alternate courses 
of action. The author in[3] believes these four activities to 
be potentially susceptible to the effects of cognitive 
judgment heuristics.[20] also notes that the contributions of 
studies that analyze the effects of heuristics on the decision 
process are of great importance to accounting and auditing. 
The analytical consideration of these heuristics may suggest 
actions to improve accounting judgment[21]. 

Management decision processes typically rely on value 
estimates of economic variables, and, according to[22], 
several studies have questioned people regarding the 
estimation of mean values in a series of accounting 
indicators. The results of these studies show that estimates 
tend to be quite poor, except when indicators are stable (that 
is, there is no considerable variation in number dimension). 

Therefore, bearing in mind that all studies analyzing the 
effects of anchoring in accounting indicator estimates have 
been carried out either in the United States or in Europe, we 
seek to investigate the possible occurrence of this 
phenomenon on estimates made with Brazilian data. In this 
article, we try to identify the anchoring heuristic in 
estimation of the net profit of certain companies for fiscal 
year 2006 (before the beginning of the global crisis), using 
a few directing parameters to perform estimation: company 
size, sector and nationality. 

This article is structured into four sections. The first 
provides the theoretical basis for our work, and contains a 
review of the literature necessary to the understanding of 
our proposal. In the section that follows, we approach topics 
related to the study itself, namely: our method, the universe 
of data, definition of the samples used, manner in which 
data were collected and the analytical resource used in 
identifying anchoring. We then present the results obtained. 
Finally, we present our conclusions and point out the main 
possible extensions of this work. 

2. Literature Review 
2.1. Judgment and Decision Making 

According to[23], “one of the philosophy’s oldest 
paradoxes is the apparent contradiction between the great 
triumphs and the dramatic failures of the human mind. The 
same organism that routinely solves inferential problems 
too subtle and complex for the mightiest computers often 
makes errors in the simplest judgments about everyday 
events. The errors, moreover, often seem traceable to 
violations of the same inferential rules that underlie 
people’s most impressive successes[…]”. 

Although the authors were referring to the general 
population, this observation has potentially serious 
implications to judgment and decision making. Besides the 
above statement by[23],[24] concludes that there are few 
dramatic intellectual events in the recent history of the field 
of judgment and decision making. One such event is the 
abrupt acceptance of theories that do not follow the axioms 
of expected utility with labile reference points, separate 
value functions for gains and losses and nonadditive 
probability weighting functions, all of which represent 
characteristics related to prospect theory[9]. The other event 
is the sudden popularity of cognitive heuristics models for 
judgment[8] and choice (summarized by[25] apud[24]). 

The decision making process is a fundamental 
component of human behavior, and it is in no way 
surprising that its study would be shared by several fields, 
from mathematics and statistics, through economics and 
political science, to sociology and psychology[26]. 

The core of judgment and decision making research is the 
way in which people combine desires (utilities, personal 
values, goals, among others) and beliefs (expectations, 
knowledge) in the choice of a course of action. What is 
referred to as decision making encompasses the complete 
process of choosing a course of action. Judgment, in turn, 
concerns the components of the decision process that deal 
with the evaluation, estimation and deduction of events and 
corresponding reactions from the decision maker[24]. In 
other words, judgment and decision making are cognitive 
processes whereby a person may evaluate options and select 
the most adequate among several alternatives[27]. 

The traditional decision making process is based upon the 
classic rational choice model, which follows a normative 
structure. Normative theory investigates how choices are 
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made under ideal conditions and establishes that the option 
that produces the greatest utility must be chosen. According 
to this model, the rational decision maker chooses an option 
by evaluating the probabilities of each possible outcome, 
judging the utility to be obtained from each one, and 
chooses the one that offers the optimal combination[18]. 

Traditionally, complete information is unavailable, and 
decisions are made under uncertainty. In 1955 Simon 
recognized the limited cognitive capacity of the human 
mind when he introduced the concept of bounded rationality. 
In his Nobel prize-winning work,[11] suggested that 
individual judgment is restricted by rationality, and that the 
concept of bounded rationality provides a structure for 
questioning the traditional model’s assumptions. He argues 
that people do not behave in a rational manner, not because 
they do not wish to, but because they are unable to. 

The principle of bounded rationality assumes that, in 
order to deal with the complexities of the real world, a 
person must build a simplified model for each situation. 
Simon introduced the concept of rational behavior as being 
individualized and a function of psychological properties, 
including perception, thought and learning. This clearly 
contradicts normative theory and its prescription of 
approaches that seek a specific ideal or optimal solution for 
each decision problem. 

Reference[2] emphasizes, however, that although the 
concepts presented by Simon are important to show that 
judgment deviates from rationality, they do not answer the 
question of how judgment will be subject to specific 
cognitive biases. 

In the 1970s, two psychologists, Amos Tversky and 
Daniel Kahneman, basing their work on Simon’s notion of 
bounded rationality and not content with merely observing 
that we frequently make decisions based on suboptimal 
strategies, explored how frequently people use mental 
shortcuts and even biases that limit and eventually distort 
the capacity for rational decision making[27]. 

The study[10] provided critical information on specific 
systematic biases that influence individual judgment and 
anchoring, and their work became a landmark in the study 
of judgment under uncertainty. 

2.2. Anchoring Heuristic 

Numeric judgments are frequently made under 
uncertainty, and the effect of the anchoring heuristic is 
apparent in assimilating a numeric estimate toward a 
previously considered pattern. Anchoring therefore occurs 
when, in the course of the decision process, a person uses a 
reference value (an anchor) to choose a given course of 
action. Adjustments from the “initial anchors” are generally 
insufficient and lead to biased value estimates[10]. 

A stock that has recently had a substantial price drop may 
be an example. An investor may be tempted to evaluate the 
stock’s “worth” from a reference point such as an old 
trading price range, which would lead to equivocal 
judgment of the stock’s value, since other important aspects 
of such an evaluation would not have been taken into 

account. Another such example could be the purchase of a 
new car, where the buyer may anchor his or her judgment 
on a given model’s price list and mentally adjust for 
discounts which may eventually be granted. 

Traditionally, in the standard experimental model used to 
assess the effects of anchoring, participants must carry out 
two simultaneous tasks: a comparative judgment and an 
estimative or absolute judgment. Participants are first asked 
whether the target value to be estimated is greater or lesser 
than an arbitrary initial value, known as the anchor value. 
They are then asked to make an absolute estimate of the 
given quantity[10]. The typical result of this two-stage 
model is that the absolute estimate is biased toward the 
initial anchor[10];[28];[29]. 

The authors in[10] provided evidence of the anchoring 
effect. In what is probably the best-known demonstration of 
anchoring, participants were asked to estimate the 
percentage of African nations that are members of the 
United Nations. The first question asked participants 
whether the true percentage was greater or lesser than an 
arbitrary reference point (the anchor). For the subsequent 
question, participants had to estimate the final percentage. 
The anchors were found to have a substantial impact on 
estimates. Several other studies using the same model 
obtained similar results[30];[31];[32]. 

The study referenced as[33] claim that anchoring may be 
one of the most remarkable influences in judgment and 
decision making, as demonstrations of its effects are 
abundant in several domains of judgment study, including 
general knowledge questions[30];[32];[34];[35], risk and 
uncertainty estimates[36], evaluation of property prices[31] 
and negotiation[37], to name a few. 

Despite the extensive literature on this theme in several 
fields and contexts, there is little published work regarding 
the anchoring heuristic in accounting and auditing. Some 
worthy of note are[38] on probability evaluations of 
professional auditors,[39] on the influence of internal 
anchors on auditing processes,[40] on the influence of 
anchors on parameters concerning environmental liabilities 
disclosed in financial statements, and on testing anchoring 
in the decision making of financial markets participants[41]. 

After presenting the main concepts that guide this study, 
we will describe the method employed to evaluate the 
existence and intensity of anchoring bias in decisions 
relative to the estimation of a balance sheet indicator, which, 
in this study, is the net profit of certain companies. 

3. Method 

We carried out an experiment with students from the 
graduate programs in Accountancy and Actuarial Sciences 
of the University of São Paulo. The method employed 
follows the steps proposed by[34], who describe an 
innovative approach for quantitative studies of the effects of 
anchoring on estimation tasks. This experiment design has 
been used in other anchoring studies, such as those 
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by[35],[42],[43] and[44]. 
Studies of anchoring in estimation tasks have frequently 

used the traditional two-stage model: participants are asked 
whether a given anchor is higher or lower than an unknown 
value, and are then asked to estimate this quantity. The 
method outlined by[34] differs from this traditional model. 
The authors present a parameter for measuring the effects of 
anchoring on estimation tasks and adopt a measurement 
procedure that requires three groups to be taken from a 
same population. The calibration group provides estimates 
for a set of uncertain values, with no mention of the anchor, 
and gives the degree of confidence on the estimated values 
on a scale of 1 to 10 points, zero being no confidence 
whatsoever in the estimate and 10 being complete 
confidence. Participants in two other groups make their 
estimates, after judging an anchor. The anchors in these two 
groups will be selected by their position in the distribution 
of the calibration group’s estimates; the high and low 
anchors are respectively fixed in the 15th and 85th 
percentiles of the distribution of estimates for each question. 
The two experimental groups make their estimates based on 
the proposed high or low anchors and then note their degree 
of confidence in the estimated values, also on a 10-point 
scale. This method will be presented and exemplified 
below. 

In the Brazilian context, a study by[44] uses this method 
in two experiments. In one experiment, five general 
knowledge questions were taken from Jacowitz and 
Kahneman’s original paper and adapted to the Brazilian 
reality, and the other experiment used six questions on 
pricing of products and services. The results of these 
experiments were adequate and similar to those obtained by 
Jacowitz and Kahneman, which validate the application of 
their proposed method to our experiment. 

In the present study, participants were thus asked to 
estimate the annual net profit of eight companies for fiscal 
year 2006 (before the beginning of the global crisis), as well 
as note their confidence in the estimate. The first question, 
for instance, was formulated as follows: 

Calibration Group: 
a) What is your best estimate of Petrobras’s net annual 

profit in 2006? R$_____________ 
b) Note, on a scale of 0 to 10, your confidence in this 

price estimate: (0 being no confidence and 10 being 
complete confidence) 

0 1 2 3 4 5 6 7 8 9 10 
Experimental Groups: 
a) In your assessment, was Petrobras’s net annual profit 

in 2006 higher or lower than X (low anchor value for group 
1 and high anchor value for group 2)? R$____________ 

b) What is your best estimate of Petrobras’s net annual 
profit in 2006 (in Brazilian reais)? R$____________ 

c) Note, on a scale of 0 to 10, your confidence in this 
price estimate: (0 being no confidence and 10 being 
complete confidence) 

0 1 2 3 4 5 6 7 8 9 10 
The choice of companies for this experiment was 

intentional. It was based on the following criteria: company 
size, segment and nationality, as well as having their shares 
publicly traded. 

Of the selected companies, four are Brazilian and four are 
US-based. As for market segment, four are retailers, three 
are industries and one is a service provider. Four may be 
considered very large corporations, with annual earnings in 
excess of US$ 5 billion, and four may be considered large 
enterprises. With these choices, we seek to differentiate 
between studied companies regarding the adopted criteria. 

3.1. Sample and Data 

For the experiment, three classes were selected with 
approximately 40 to 50 students ranging in age between 20 
and 35. The first class responded to calibration 
questionnaires. Forty-one were collected and 38 were 
considered valid. The students in this class estimated net 
annual profit values (2006) for the eight companies 
mentioned, with no mention of any anchor, and noted their 
degree of confidence in the estimate on a 10-point scale. 
The 15th and 85th percentiles of the distribution of each 
question’s estimate from the calibration group were used, 
respectively, as low or high anchors for the experimental 
groups. Table 1 presents median and percentile values of 
the estimates obtained.

Table 1.  Calibration Group - Statistics 

 P1 
(R$x1,000) 

P2 
(US$ x 1,000) 

P3 
(R$x1,000) 

P4 
(US$x1,000) 

P5 
(R$x1,000) 

P6 
(US$x1,000) 

P7 
(R$x1,000) 

P8 
(US$x1,000) 

Median 3,000,000 891,370 412,700 5,500,000 900,000 991,008 125,000 185,000 

Percentiles  

15th 24,450 28,500 4,800 92,500 24,250 7,340 2,850 1,850 

85th 16,050,000 23,350,000 1,030,000 100,000,000 25,750,000 10,000,000 915,000 3,660,000 

N 38 38 38 38 38 38 38 38 
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We applied the experimental group questionnaires to the 
two remaining classes. These groups’ respondents noted 
whether the value to be estimated was higher or lower than 
the anchor and then estimated the value. Lastly, they noted 
their degree of confidence in the estimate for each of the 
eight questions. We collected 38 questionnaires for the low 
anchor, three of which were excluded, and 44 valid 
questionnaires for the high anchor. Some results obtained 
from the 15th and 85th percentiles were approximated; the 
high anchor values were, respectively, R$ 25 million, 
US$ 29 million, R$ 5 million, US$ 93 million, R$ 25 
million, US$ 8 million, R$ 3 million and US$ 2 million. 
High anchors were, respectively, R$ 16 billion, US$ 24 
billion, R$ 1 billion, US$ 100 billion, R$ 26 billion, US$ 10 
billion, R$ 920 million and US$ 4 billion. 

The first high anchor question, for example, inquired 
whether Petrobras’s annual net profit in 2006 was higher or 
lower than R$ 16 billion. Next, we asked for the best 
estimate of this company’s 2006 net profit and then asked 
respondents to note, on a scale of 0 to 10, their confidence 
in the estimate. 

3.2. Identification of Anchoring 

For descriptive analysis of the effects of anchoring,[34] 
applied an anchoring index (AI) to measure the movement 
of “anchored” subjects’ median estimate toward the anchor 
to which they were exposed. Plausible AI values range from 
0 (no anchoring effect) to 1 (subjects’ median estimates 
coincide with the anchors to which they were exposed). 
Higher values are also possible. The AI for a given 
estimation problem is given as follows: 

anchor) low(anchor)(high 
anchor) (lowmedian anchor)(high median 

−
−

=AI    (1) 

An AI may also be separately defined for each anchor. 
The AI for a low anchor is calculated as follows: 

median (low anchor) median (calibration group)
(low anchor) median (calibration group)

AI =
−

−

(2) 

Although AI is quite an useful descriptive statistic, as it 
readily provides a measurement of the interpretation of 
anchoring effects, other measurements are more appropriate 
for the determination of detailed statistical analyses and 
hypothesis testing. For this particular purpose,[34] proposed 
a transformation of all estimates from both “anchored” 
groups to the corresponding estimates in the calibration 
groups. This transformation allows for statistical 
comparison of the effects of anchoring between different 
samples, and also allows pooling of data between several 
problems. 

This procedure consists on standardizing the “anchored” 
groups’ estimates by the calibration group’s median values. 
Therefore, a transformed score of 50 is assigned to an 
“anchored” estimate equaling the median of the calibration 
group. To anchored estimates lying outside the calibration 
group range, we assigned the values of 100 or 0. For 

instance, the calibration group median for question 8, with a 
high anchor, is US$ 185 million, and this group’s maximum 
and minimum estimates are, respectively, US$ 15 billion 
and US$ 10,000. We therefore assigned a score of 100 to 
values equal to or greater than US$ 15 billion. For values 
between the maximum (US$ 15 billion) and median 
(US$ 185 million) for the calibration group, we used the 
following relation: 

Transf. Est.(x)
(anchored estimate-calib. median).5050

(maximum value-calib. median)

=

+
    (3) 

For values between the median (US$ 185 million) and 
the minimum (US$ 10.000): 

Transf. Est.(x)
(anchored estimate-minimum median).50

(calib. median-minimum value)

=
   (4) 

The effects of high and low anchors on the obtained 
estimates may thus be measured by comparing both 
“anchored” groups’ transformed estimates. Both the 
(parametric) t test and the (non-parametric) Mann-Whitney 
test may be carried out to verify the differences between 
high- and low-anchor estimates. As this experiment’s 
groups have dimensions greater than 30, the t distribution 
approaches the normal, and application of the 
Kolmogorov–Smirnov test to verify goodness of fit is 
unnecessary. Therefore, elaboration of the t test for two 
independent samples is meant to evaluate whether the 
“anchored” groups’ estimate means are equal or not, that is, 
whether or not the difference between them is statistically 
significant. 

Another measurement of the effect of anchoring is the 
correlation between estimates obtained from high- and 
low-anchor group respondents and the anchor to which they 
were exposed. As mentioned when describing the study 
method, participants in the anchored groups are first asked 
whether the value to be estimated is higher or lower than an 
arbitrary anchor value. The authors in[34] suggested a point 
biserial correlation to verify whether the anchors presented 
to the subjects in fact influenced their estimates. 

According to[45], point biserial correlation is a 
correlation between a dichotomous variable and a 
continuous variable; it is a special case of Pearson’s 
correlation. Computing the point biserial correlation is 
therefore equivalent to computing Pearson’s correlation 
with one of the variables being dichotomous and one being 
continuous (interval or ratio). We stipulated a value of 1 for 
“higher” answers and 0 for “lower” answers, and were 
therefore able to calculate the correlation between the 
“anchored” groups’ estimates and the anchors to which the 
respondents were exposed. 

Another aspect to be analyzed is the relationship between 
anchoring and confidence in the estimates presented for 
each question. Several authors have reported that the 
influence of anchors on numeric estimates varies inversely 
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to subjects’ confidence in their responses, that is, the more 
knowledgeable a respondent is on a given value to be 
estimated and, consequently, the more confident in his or 
her estimate, the less he or she will be influenced by the 
anchor provided[30];[34];[43];[44];[47]. Our study 
examines the relationship between anchoring and 
confidence in estimates through the following questions: 

1) Are the effects of anchoring less in individuals who 
show more confidence in their estimates? 

2) What is the effect of an anchor’s presentation on levels 
of confidence? 

Chart 1 outlines the questions raised in the present work 
and, in the section that follows, we present the results of the 
experiment mentioned above. 

Chart 1.  Synthesis of Questions 

1) Which is the dimension of the effects of anchoring on numeric 
estimates of a few companies’ annual net profit? 

2) Are the effects of high and low anchors on the estimates 
obtained similar or not? 

3) Is an individual’s susceptibility to anchoring higher, the greater 
his or her uncertainty on a given value? 

4. Results 
The experiment’s questions involved estimation of eight 

companies’ net annual profit in 2006. Table 2 presents each 
question’s calibration group medians, high and low anchors, 

“anchored” group estimate medians, the general anchoring 
index (AI) and the high and low anchors’ AI. 

The effects of anchoring, as presented in table 2, are 
noticeably great on estimates of annual net profit (2006) for 
the eight companies. The mean general AI for the eight 
questions was 0.91, indicating that the “anchored” groups’ 
estimate medians moved over 90% toward the anchor when 
compared to the calibration group’s estimate medians; there 
was, as noted above, no mention of any anchor in the 
calibration group. 

It is interesting to note how, in every question, an 
arbitrary value may influence a person’s judgment as to the 
estimated net profit of a company. Petrobras, for instance, 
had a real net profit of approximately R$ 26 billion in 2006; 
the estimated profit was R$ 3 billion in the anchorless group, 
but was R$ 1 billion or R$ 14.5 billion when an arbitrary 
anchor was presented to respondents, showing a significant 
difference between values. 

Anchor influence may be observed in the “anchored” 
groups’ estimate medians. All high-anchor median values 
are lower than the high anchors themselves, and all 
low-anchor medians are lower than the low anchors 
themselves, except in questions 3 and 6, indicating how 
these “figures” altered respondents’ judgment and 
perceptions regarding the subject companies’ net profit. 

Table 2.  Experiment Anchoring Indexes (AIs) 

  Calibration 
Group Anchors Medians Anchoring Index 

(AI) 
  Median Low High Low Anchor High Anchor General Low High 

1. Petrobras R$ 3,000,000,000 25,000,000 16,000,000,000 1,000,000,000 14,500,000,000 0.85 0.67 0.88 
2. General Electric US$ 891,369,100 29,000,000 24,000,000,000 300,000,000 20,000,000,000 0.82 0.69 0.83 

3. Grupo Pão de Açúcar 
(CBD) R$ 412,710,100 5,000,000 1,000,000,000 50,000,000 1,400,000,000 1.36 0.89 1.68 

4. Wal-Mart US$ 5,500,000,000 93,000,000 100,000,000,000 400,000,000 50,000,000,000 0.50 0.94 0.47 
5. CVRD R$ 900,000,000 25,000,000 26,000,000,000 800,000,000 20,000,000,000 0.74 0.11 0.76 

6. Apple Computer US$ 991,008,000 8,000,000 10,000,000,000 250,000,000 14,000,000,000 1.38 0.75 1.44 
7. TAM Linhas Aéreas R$ 125,000,000 3,000,000 920,000,000 25,000,000 825,000,000 0.87 0.82 0.88 

8. Sears US$ 185,000,000 2,000,000 4,000,000,000 10,000,000 3,000,000,000 0.75 0.96 0.74 
      Mean 0.91 0.73 0.96 

Table 3.  Transformed Medians and Extreme Values 

  Transformed medians  Extreme values 
  low high  (%) 
  anchor anchor  low high 
     

1. Petrobras R$ 16.6 53.4  3 48 
2. General Electric US$ 16.8 51.0  9 45 

3. Grupo Pão de Açúcar (CBD) R$ 6.1 54.3  3 59 
4. Wal-Mart US$ 3.5 52.2  14 11 

5. CVRD R$ 44.4 51.9  0 25 
6. Apple Computer US$ 12.6 56.6  3 72 

7. TAM Linhas Aéreas R$ 10.0 50.1  17 41 
8. Sears US$ 2.7 59.5  6 32 

      
 Median 11.3 52.8 Mean 7 42 
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Another measurement of these effects on estimates is the 
correlation between “anchored” estimates and the anchor 
presented to respondents. Data from the low- and 
high-anchor groups’ estimates was pooled, and point 
biserial correlation was computed for each question. The 
mean for correlations between the eight questions was 0.13, 
showing evidence that anchor values influenced estimates. 

It is important to note that anchor effects were great in all 
companies’ profit estimations, even with high and low 
anchor values being quite distinct in magnitude – millions 
or billions of Brazilian reais or dollars –, and the fact that 
some values may even be considered absurd, such as 
Wal-Mart’s US$ 100 billion anchor. Accountancy students 
presumably have greater knowledge of the values requested 
for estimation, and, even so, were greatly influenced in their 
estimates, as may be observed by the calibration group and 
the anchored groups’ medians. 

In order to specifically verify the effects of low and high 
anchors, the anchored estimates were transformed as 
previously mentioned. The transformed score median was 
52.8 for high anchors and 11.3 for low anchors, indicative 
of a greater anchoring effect on estimates performed with 
low anchors (Table 3). The t tests presented in Table 4 
indicate significant differences between the transformed 
estimates’ individual means. 

High and low anchors therefore altered individual 
judgment concerning the estimation of company profits, but 
low anchors produced a greater effect; this finding is in 
accordance with the work of[44], but contradicts results 
obtained by[34]. 

The anchors presented in this experiment are of a high 
magnitude, and the low anchors’ values may be considered 
too low for several companies, denoting that respondents 
estimated values far higher than the low anchor which was 
presented to them. In Table 3, it may be noted that the 
medians of high-anchor estimates are much closer to the 
values of the anchors themselves than the medians of 
low-anchor estimates are to the low anchors’ values. For 
instance: with a high anchor of R$ 16 billion for Petrobras 
or US$ 24 billion for GE, estimate medians are, 
respectively, R$ 14.5 billion and US$ 20 billion, whereas 

with a low anchor of R$ 25 million (Petrobras) or US$ 29 
million (GE), estimate medians are, respectively, R$ 1 
billion or US$ 300 million. 

An analysis of the extreme values – which are estimates 
exceeding the high anchors and falling short of the low 
anchors – may also indicate the influence of anchors on 
obtained estimates. This effect may be observed in 
percentage mean of extreme values found in high-anchor 
estimates, which was 42%, much higher than the 15% 
percentage found in the calibration group, to which no 
anchor was presented. This may not have occurred in 
low-anchor estimates, for which the extreme values mean 
was only 7%, since (as mentioned above) low anchor values 
may have been considered much too low compared to these 
companies’ real profit. These results therefore suggest that 
comparison of the value to be estimated to the given 
anchors altered the belief that the estimate value is far 
higher or far lower than the anchor itself, indicating the 
effects of anchors on estimation of net profit for a series of 
companies. 

As such, when respondents are asked whether Sears’ net 
profit exceeds or falls short of US$ 4 billion or whether 
TAM’s net profit is higher or lower than R$ 920 million, 
with little knowledge of these indicators’ true value, 
respondents probably evaluate the possibility of these 
companies’ net profits matching the provided anchor. As 
there is an evaluation of hypotheses, when respondents are 
asked to estimate these companies’ net profit, the evidence 
gathered during the comparison stage is disproportionally 
available in memory, and the final profit estimate is 
therefore biased toward the anchor. 

Table 4.  Tests of Transformed Estimates 

Question t test 
Question 1 6.535 
Question 2 7.286 
Question 3 9.422 
Question 4 6.582 
Question 5 6.340 
Question 6 11.463 
Question 7 7.028 
Question 8 9.729 

N = 79; sig. < 0.01 

Table 5.  Highest Confidence Medians and AI 

  Calibration Anchors Medians Anchoring 
  Group   Low High Index 
  Median Low High anchor anchor (AI) 
       General 
        

1. Petrobras R$ 3,000,000,000 25,000,000 16,000,000,000 6,000,000,000 10,000,000,000 0.25 
2. General Electric US$ 891,369,100 29,000,000 24,000,000,000 500,000,000 25,000,000,000 1.02 

3. Grupo Pão de Açúcar (CBD) R$ 412,710,100 5,000,000 1,000,000,000 280,000,000 2,000,000,000 1.73 
4. Wal-Mart US$ 5,500,000,000 93,000,000 100,000,000,000 10,000,000,000 50,000,000,000 0.40 

5. CVRD R$ 900,000,000 25,000,000 26,000,000,000 3,000,000,000 25,000,000,000 0.85 
6. Apple Computer US$ 991,008,000 8,000,000 10,000,000,000 500,000,000 12,000,000,000 1.15 

7. TAM Linhas Aéreas R$ 125,000,000 3,000,000 920,000,000 75,000,000 900,000,000 0.90 
8. Sears US$ 185,000,000 2,000,000 4,000,000,000 20,000,000 2,000,000,000 0.50 

      Mean 0.85 
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To examine the relationship between the dimension of 
the effects of anchoring on the estimation of a series of 
companies’ net profit and the confidence in estimated 
values, we used the two aforementioned questions. Several 
authors have demonstrated that, the greater the uncertainty 
of the value to be estimated, the greater the influence of 
anchors on this estimate[30];[34];[43];[44];[46];[47]. 

Therefore, to analyze whether the effects of anchoring 
were diminished in individuals who were more certain of 
their estimates, confidence level values were rearranged in 
descending order, from highest to lowest. For each question 
in each anchored group, 25% of the responses that 
presented the highest levels of confidence were selected, 
and medians and anchoring indexes were calculated once 
again for each question. This procedure was adopted by[34]. 
Table 5 shows the anchoring indexes and medians for the 
respondents most confident in their estimates. 

The mean AI for the eight questions for the respondents 
most confident in their estimates was 0.85, lower than 0.91 
for the group as a whole, but still significant. The effects of 
anchoring are great, even on subjects who claim to have 
greater confidence in their estimates. As one may observe, 
the anchored groups’ medians moved over 80% toward 
median of the calibration group’s respondents. This result 
therefore indicates that, even when individuals have great 
confidence in their estimate of the value to be assessed, they 
are still susceptible to the effects of anchoring. 

For the second question, in order to evaluate the effect of 

presenting an anchor on the degree of confidence, we 
calculated these levels’ means separately for the low- and 
high-anchor groups. Besides, in order to assess whether the 
means really differed, we applied a t test for two 
independent samples, meant to verify whether the 
difference between the anchored groups’ and the calibration 
group’s means proved statistically significant. 

Analysis of tables 6 and 7 shows that estimates are 
generally performed with greater confidence in the 
anchored groups as compared to the calibration group. The 
general confidence level mean in the anchored groups was 4 
(high anchors) and 3.91 (low anchors) and 3 for the 
calibration group, there being significant differences 
between both groups’ means. These results thus show that 
individuals evidently treat anchors as useful information, 
and corroborate conclusions obtained in studies that analyze 
the relationship between the effects of anchoring and 
respondent confidence in the estimate of an uncertain value. 

The results of the present experiment therefore provide 
robust evidence that: a) the effects of anchoring are 
significant on the estimation of an accounting–financial 
variable (in our case, companies’ net profit); b) low anchors 
were more influential on respondent estimates than high 
anchors, possibly due to the magnitude of the values 
presented; and c) the greater the uncertainty regarding a 
given value, the more estimates are assimilated toward a 
given arbitrary value (anchor). 

Table 6.  Degree of Confidence Means – High Anchor 

 Degree of confidence means    
 high anchor calibration    
 group group t test Sig. N 

1. Petrobras 4.68 3.9 1.538 p < 0.10 82 
2. General Electric 3.82 2.66 2.466 p < 0.10 82 

3. Grupo Pão de Açucar (CBD) 4.62 3.18 3.207 p < 0.10 82 
4. Wal-Mart 3.93 3.21 1.542 p < 0.10 82 

5. CVRD 4.36 3.16 2.401 p < 0.10 82 
6. Apple Computer 3.62 2.47 2.543 p < 0.10 82 

7. TAM Linhas Aéreas 3.82 2.95 1.847 p < 0.10 82 
8. Sears 3.16 2.47 1.699 p < 0.10 82 

 
Mean 4.00 3.00  

Table 7.  Degree of Confidence Means – Low Anchor 

 Degree of confidence means    
 low anchor calibration    
 group group t test Sig. N 

1. Petrobras 4.66 3.9 1.372 p < 0.10 73 
2. General Electric 3.72 2.66 2.232 p < 0.10 73 

3. Grupo Pão de Açucar (CBD) 4.37 3.18 2.395 p < 0.10 73 
4. Wal-Mart 4.46 3.21 2.457 p < 0.10 73 

5. CVRD 4.34 3.16 2.482 p < 0.10 73 
6. Apple Computer 3.37 2.47 2.192 p < 0.10 73 

7. TAM Linhas Aéreas 3.63 2.95 1.513 p < 0.10 73 
8. Sears 2.69 2.47 0.541 p < 0.10 73 

 
Mean 3.91 3.00  
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4. Conclusions 

The decision making process has been investigated in 
several fields of science. The subject is evidently treated 
with a different focus by law, economics, psychology, 
medicine and in jobs that investigate the accounting 
operations of organizations. Even more advantageous have 
been the contributions derived from the interaction between 
these different fields of science has been even more 
advantageous. One such promising line of investigation 
stems from the relationship between economics, psychology 
and medicine known as neuroeconomics. 

The author in[11] proposed the idea that the human mind 
is limited in its ability to process information and make 
decisions and, therefore, over the course of the decision 
making process, individuals will avail themselves of 
heuristics, or “practical rules”, to simplify the complex 
environment rich in information which influences the 
formation of their perceptions. Basing themselves on 
Simon’s notion of bounded rationality, in 1974, Amos 
Tversky and Daniel Kahneman presented a program entitled 
“Heuristics and biases”, which indicated the three cognitive 
heuristics that affect the decision-making process: 
representativeness, availability and anchoring. The project 
herewith has fundamentally used their approaches as 
guidelines.  

According to[22], the managerial decision making 
process is frequently based on subjective human judgment 
and, consequently, the biases that occur in such judgments 
can impose significant costs to an organization. 
Additionally, the author in[48] points out that there are 
several ways in which anchoring may be manifest in 
financial decisions. 

Little of the accounting judgment literature follows the 
aforementioned principles. Thus, the fundamental objective 
of this article is to identify the effects of the anchoring 
heuristic on the evaluation of accounting and financial 
indicators, specifically when estimating a variable that 
represents companies’ net profit. The choice of the 
anchoring heuristic was stimulated by the observations 
of[39], who highlights that it can influence any decision 
involving numeric predictions, and the analysis of its effects 
is paramount for a better understanding of the processing of 
information by finance, accounting and auditing 
professionals. 

In fact, many daily activities require numeric judgment 
and may thus be prone to the effects of anchoring. The 
literature has shown how numbers unrelated to a certain 
purpose can affect the decision making process. Conversely, 
there is evidence that the assessment of uncertain quantities 
by people is biased toward an anchor[29]. In this context, 
with the aim of testing the hypothesis that the anchoring 
heuristic is manifested in the estimation of an 
accounting–financial indicator, we employed the method 
proposed by[34]. 

Taking the results of this experiment as a basis, we 
conclude that the evidence supports the existence of the 

anchoring bias in the estimation of the chosen indicator. We 
were also able to analyze the influence of high and low 
anchors on individual perception, as well as the relationship 
between anchoring and confidence in the estimate obtained. 

Although further experiments are necessary, we were 
able to identify strong evidence of the presence of 
anchoring bias in accounting judgment. Additionally, our 
results corroborate the conclusions of previous studies 
carried out in other countries, providing indications of how 
an arbitrary figure may alter individual perception as to a 
value that may be an important part of assessing a 
company’s performance. Anchors were presented and 
results indicated that respondents were influenced by these 
arbitrary values. Evidently, several sources may elicit 
anchors, which may result in partially or completely 
erroneous judgment. 

In the course of our research, we did not find any studies 
concerning the analysis of the effects of anchoring on the 
decision making process of financial and accounting 
professionals in a Brazilian context. We believe studies of 
this nature may provide interesting insight toward a greater 
understanding of how heuristics may influence individual 
judgment and, consequently, how such biases may be 
avoided. 

This study naturally has a limitation that must be 
mentioned, concerning the use of convenience sampling. 
Our experiment employed samples comprising graduate 
Accountancy students at University of São Paulo, meaning 
that any possible generalizations must be made with certain 
restrictions. Besides, simplified tasks of the use of heuristics 
in financial and accounting decisions do not completely 
capture the complexity of the environment in which such 
decisions are usually made. However, the use of a 
simplified task, such as the one we employed, makes it 
possible to identify potential biases to which professionals 
in this segment are subject. The manifestation and 
identification of the bias contribute to a greater 
understanding of the decision process in accounting. 

Other studies may examine the effects of anchoring in a 
real environment, in which accounting and finance 
professionals use indicators to make decisions. Another 
possibility for investigation is the analysis of the propensity 
toward anchoring in corporate auditing processes, where 
professionals must evaluate a series of accounting and 
financial indicators in the course of their decisions. 

Finally, we believe that the positive influence of the 
analytic models in accounting and finance can be even more 
used in the context of the emerging economies. In Brazil, 
specifically, the image of the accountants by the society is 
hampered by the fact that these are not seen as 
multidisciplinary and sometimes are recognized as being 
extremely technical and mechanical. Knowledge of other 
areas, interdisciplinarity and the use of techniques from 
economics, psychology or other areas of applied social 
sciences can make the decision makers in accounting and 
finance improve their performance and generate new 
opportunities for behavioral researches. 
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