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Abstract

Managerial perception is the process by which managers form an image of the stimuli they receive. According
to research, perception is conditioned by the individual’s cognitive profile. But the different nature of incoming
stimuli suggests that it would be interesting to study whether the cognitive profile’s influence varies in the
presence of different stimuli. This paper analyses the effect of the cognitive profile on perception of differently-
structured stimuli. The results clearly show that the cognitive style, tolerance of ambiguity, and proactivity have
an effect. Specifically, they condition the recognition of stimuli, particularly when the stimuli are relatively
unstructured. The results also show that the cognitive variables have less influence in the interpretation stage.

Keywords: managerial perception, stimulus, structure, strength, cognitive profile
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1 INTRODUCTION

The cognitive perspective in the management literature recognises managerial perception as the firm’s
“black box” that hides the key parameters determining decision-making from view (S&ez and Jiménez, 2004;
Yanes, 2004). Managers form a mental representation from the stimuli they receive from their competitive
context (external stimuli), and this becomes the foundation on which they adopt their strategic decisions.
Research also shows that managers differ individually in terms of how they perceive, acquire, interpret and use
information (see Walsh, 1995, Livengood and Reger, 2010, Tang et al, 2012, Barreto, 2012). Thus it would be
extremely useful to understand the factors that affect managers’ interpretations of stimuli (Kuvas and Kaufman,
2004), because these interpretations affect their knowledge about internal and contextual factors, and
consequently condition entrepreneurial actions and intentions (Wood, 1991; Miller, 1993; Thomas and Simerly,
1994; Shane, 2003; Baron, 2006; Ubcbasaran et al., 2008; Kaplan, 2008; Blume and Covin, 2011; Plambeck,
2011).

In this respect, research has stressed that managers’ perception is far from being an objective and rational
process. Rather, the process is influenced by aspects as diverse as the context (Santos and Garcia, 2008), the
qualities of the manager, and even the nature of the stimulus (Dutton and Ashford, 1993, Gielnik, et al., 2011;
Plambeck, 2011). The empirical literature offers clear evidence that the organisational context — the type of firm
and its strategic orientation — influences managers’ interpretations of the stimuli coming from the environment
(Thomas and McDaniel, 1990; Ginsberg and Venkatraman, 1992; Thomas et al., 1993, 1994; Calori et al., 1994;
Sutcliffe, 1994; Denison et al., 1996; Chattopadhay et al., 1999; Nadkarni and Barr, 2008; Nicolau and Shane,
2009; Singh, 2010). At the same time, both theoretical and empirical literature recognises that managers’
personal characteristics and beliefs also condition the perception process (Daft and Weick, 1984; Schwenk,
1984; Milliken and Lant, 1991; Kautonen, 2008; Blume and Covin, 2011). The difficulty arises when it comes
to how to operationalise and analyse these individual characteristics that affect perception. Perhaps for this
reason researchers frequently use demographic characteristics (age, education, experience, etc.) to measure
individual characteristics (Schneider and DeMeyer, 1991; Thomas et al., 1993, 1994; Kautonen, 2008). But the
researchers often explain the effect of these demographic variables using arguments involving cognitive aspects
and the different managerial attitudes that affect the process of recognition and interpretation of the competitive
context (Hambrick and Mason, 1984; Gillingwater and Gillingwater, 2009). It would be more appropriate to
recognise that the individual characteristics that most affect the perception process are the cognitive traits.

The cognitive profile refers to the set of individual qualities related to the different forms of thought and
action managers can engage in, in other words their capacity to recognise and interpret information. After a
review of the available literature, we did not find any studies that have analysed the relationship between
managerial perception and cognitive traits.

As proposed in signal detection theory (Swets, 1992), a stimulus is a signal that could foster an idea or
knowledge in the receiver. In management literature it is common to introduce external stimuli as signals that
issue the context but that influence managers’ reactions in such a way that they condition business behaviour
(Miller, 1996; Green et al., 2008). Furthermore, entrepreneurship research emphasizes the key role of stimuli in
opportunity recognition processes (Shane, 2003, Baron, 2006; McMullen and Shepherd, 2006, Uchasaran, et al.,
2008; Nicolay and Shane, 2009). Additionally, the research stresses the diversity and complexity of the stimuli
that managers receive (Mintzberg et al., 1976; Eggers and Kaplan, 2008; Phan et al 2009, Tang, et al., 2012) and
the varying amount of attention managers pay them. Research has shown that managers pay more attention to
stimuli linked to threats than to those linked to opportunities and linked with previous knowledge (Dutton and
Ashford, 1993, Shepherd and Detienne, 2005; Blume and Covin, 2011). Researchers have also shown that the
strength and clarity of the stimulus moderates the extent to which the receiver’s personality affects the
perception process. Thus the clearer the stimulus is, the less important the individual perception process (Fiske
and Taylor, 1991; Waller et al., 1995; Entrialgo et al., 2001). Other researchers offer features to classify the
stimuli into different categories. Some distinguish between opportunities and threats, while others stress
structure and strength (Haukedal, 1994; Haukedal and Gronhaug, 1994).

Thus the objective of the current paper is to study the effect of the manager’s cognitive traits on the process
of the perception of stimuli. The study also analyses whether the effect of the cognitive profile on perception
depending on the nature of the stimuli. The purpose of this paper is to illuminate the perception of diverse
stimuli. For this purpose, the following section looks at the literature on the perception process and the influence
of the cognitive profile. The stimuli are characterised according to two features (Haukedal, 1994; Haukedal and
Gronhaug, 1994): structure and strength. This leads to the formulation of the model that guides the study.
Section 3 offers the methodology. This work uses experimentation, a technique that is frequently used in
research on cognitive biases and managerial perception (Samuelson and Zeckhauser, 1988; Sterman, 1989;
Schwenk, 1995; Shout and Bolger 2002, Gielnik et al., 2011). The experiment involves business administration
students, who were considered representative of potential managers. These students were chosen for two main
reasons: they had a basic understanding of the workings of the capital market and takeover processes, and they
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had no previous managerial experience, so they would not be influenced by their beliefs (Ucbasaran et al., 2010;
Baron et al., 2012; Aguinis and Lawal 2012). Section 4 offers the main results of the study, and Section 5 the
discussion. The paper ends with some final remarks.

2 INDIVIDUAL PERCEPTION OF STIMULI: A REVIEW

Perception is the process by which the individual forms an image of the surrounding reality. In other words,
it is the cognitive representation resulting from the individual interpretation process (Haukedal, 1994). Two
distinct stages are evident in this process (Starbuck and Milliken, 1988; Santos and Garcia, 2006): (1) the
recognition of the stimuli; and (2) their subsequent interpretation. In the first stage the individuals (managers,
for instance), faced with the stimuli coming from the context, select only those that they consider relevant (i.e.,
classify each stimulus as either a signal or noise). In the second stage the managers attribute meaning to those
stimuli they selected in the first stage. Thus the managers form a more or less reliable image of the original
stimulus. This final image can contain various biases —misperception- that distance managers’ perception from
the original signal. This is the case with omission biases, when relevant stimuli are ignored, or attribution biases,
when the meaning does not correspond to the real strategic importance of the stimulus. What the manager
registers then is not the real stimulus. Something is always added, taken away or changed when the stimulus
passes from the senses to the mind of the manager (Haukedal, 1994).

The effect of the cognitive profile on perception

This perception process is affected by receivers' individual characteristics, especially their cognitive traits.
The current researchers understand the cognitive traits or cognitive profile as the individual framework in which
information is processed and analysed. Specifically, the terms refer to the knowledge structures and mental
models that the individual uses to make assessments, judgements or decisions (Cools and Van den Breek, 2008).
The cognitive profile coincides, in essence, with what is sometimes called “cognitive schema”, defined as a
mental structure that directs information processing, guides attention and memory towards consistent schemata,
and fills gaps in the information (Gioia and Poole, 1984; Ericson, 2001; Baron et al, 2012). Defined like this,
individuals’ cognitive traits undoubtedly govern and condition their perception of stimuli. The central
hypothesis of this research follows:

H;: The individual cognitive profile conditions the perception of stimuli.

Accepting the influence of the cognitive profile on the perception process, the difficulty is in
operationalising these concepts. Researchers use several dimensions in the literature, and the current paper uses
the following three: cognitive style, tolerance of ambiguity, and proactivity.

Cognitive style refers to the individual information processing process1 (Hayes and Allinson, 1994; Sadler-
Smith and Badger, 1998; Cools and Van den Breek, 2008). Cognitive style affects how people look at their
context to gain information, how they analyse their environment, how they organise and interpret that
information, and how these interpretations guide their actions (Hayes and Allinson, 1998). Likewise, the
concept refers to the way individuals perceive stimuli and how they use that information to guide their
behaviour (Hayes and Allinson, 1998). The individual cognitive style can affect preferences for different types
of learning, knowledge, information processing and decision-making (Dubard et al., 2007). Thus the cognitive
style makes it possible for managers to see what they see but at the same time blinds them to other aspects.
Moreover, the cognitive style conditions the stimuli that the individual pays attention to and how that stimulus is
interpreted and understood (Hayes and Allinson, 1998, Dutta and Thornhill, 2008), so it conditions the two
stages of perception.

The literature offers different models of reference for the cognitive style. Authors have identified up to 54
items (Hayes and Allinson, 1994; Sadler-Smith, 1999; Armstrong, 2000; Sadler-Smith et al., 2000; Hodgkinson
and Sadler-Smith, 2003; Kozhervnikov, 2007; Cools and Van den Breek, 2008). Thus some authors have tried
to frame these items in a bipolar scale (Allinson and Hayes, 1996). Of all the scales in the literature, the current
authors use Allinson and Hayes’ (1996) cognitive style index (CSI). The CSI is a bipolar construct that classifies
individuals into two groups: intuitive versus analytical. The reason for this choice is that various studies find a
relation between the CSI and business behaviour (Allinson et al., 2000), making the indicator appropriate for the
current research. The analytical individual studies problems in detail and makes decisions on the basis of mental
reasoning. The intuitive individual makes decisions and deals with problems based on feeling (Allinson and
Hayes, 1996, Dutta and Thornhill, 2008).

! For a more detailed explanation of the differences between cognitive style and other closely related
concepts — learning style, cognitive strategies, etc. — see Hayes and Allinson (1994).
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Tolerance of ambiguity is the way in which the individual deals with an ambiguous situation (Furnham and
Ribchester, 1995; Cools and Van den Breek, 2008). The concept represents the person’s capacity to accept the
lack of information about the range of possible outcomes and their probabilities (Sherman, 1974; McNally et al.,
2009). Tolerance of ambiguity also refers to the individual’s capacity to make decisions in risky or highly
uncertain environments (Westerberg et al., 1997). Individuals with less tolerance of ambiguity perceive
ambiguous situations as threats (Sully de Lugue and Sommer, 2000; Ling et al., 2005), while individuals with a
higher level of tolerance perceive such situations as non-threatening (Budner, 1962). Moreover, individuals with
less tolerance perceive a higher level of risk in ambiguous situations than those with a higher level of tolerance
(Conchar et al., 2004). Ambiguous situations are totally new situations, complex situations with a large number
of elements, or contradictory or ill-defined situations (Conchar et al., 2004).

Finally, proactivity refers to individual differences in how people seek to influence and change their
environments (Bateman and Crant, 1993; Cools and Van den Breek, 2008). Proactive individuals look for
opportunities, show initiative, do things, and persevere in their behaviour until they achieve the set goal
(Bateman and Crant, 1993). Proactive behaviours are anticipatory and anticipation depends on imagining future
outcomes. Proactivity helps individuals understand the information they receive (Crant, 2000; Grant and
Ashford, 2008). Proactive individuals also feel less conditioned by the situational forces of their environment
than less proactive individuals (Kickul and Gundry, 2002).

Stimuli: their diversity and perception

Managers are overloaded with information, since they receive a huge amount of diverse stimuli (Mintzberg
et al., 1976; Baron, 1998, 2004). The diversity of stimuli makes it necessary to use some criterion to classify
them into different categories. The literature offers a number of different typologies, for example the one that
stresses the content of the stimuli and distinguishes between opportunities and threats (see Dutton and Jackson,
1987, Kuvaas and Kaufman, 2004). But this classification is somewhat confusing, because depending on the
receiver a stimulus can be classified as either an opportunity or a threat (Ramaprasad and Mitroff, 1984; Kuvaas
and Kaufman, 2004). In this paper, the authors use the classification with the features “strength” and “structure”
(Haukedal, 1994; Haukedal and Gronhaug, 1994) to classify the stimuli. The first feature — strength —
distinguishes between easily recognisable stimuli and stimuli that are more difficult to recognise, discriminating
between stimuli in terms of their visibility. On the other hand, the second feature allows the researcher to
distinguish between well-structured stimuli and stimuli with an undefined, diffuse structure (Simon, 1973). This
feature is difficult to measure, and it is represented by three attributes (Kaufman, 1987): novelty, complexity,
and ambiguity. Novelty refers to the individual’s lack of experience or knowledge that can be directly applied to
the perceived stimulus. Complexity refers to the quantity of information contained in the signal. Finally,
ambiguity refers to situations in which the problem is to decide what the best options are, or which suit the
overall objective best. These are situations with various alternatives and the manager is unsure of which is the
best one. Using these two features: strength and structure, we can distinguish among four different types of
stimulus:

Table 1: Adopted from Haukedal and Gronhaug (1994: 357)

Strength: high Strength: low
Structure: high Type A: Messages Type C: Whispers
Structure: low Type B: Symptoms Type D: Itchers

Type A — “messages” — is surely the least problematic in terms of perception since it refers to stimuli that
are perfectly visible — so they catch the manager’s attention easily — and well-structured — so the managers know
what they mean and how important they are. The stimuli classified as “itchers” (D) are at the other extreme,
since they barely catch the manager’s attention because of their low visibility, and they are also difficult to
interpret. “Whispers” (C) are stimuli that are difficult to recognise but that have a clear, known structure. These
stimuli consequently have a problem of strength. Finally, “symptoms” (B) are strong stimuli but they are
relatively unstructured. Managers faced by these stimuli have the problem of finding the right interpretation and
determining the most appropriate actions.

Thus it can be deduced that type A stimuli are the clearest and type D stimuli the least clear, and the other
two categories are somewhere in between. Moreover, and as mentioned above, different stimuli present different
challenges to managers in their perception process. Thus while some stimuli generate problems of recognition,
others give rise to difficulties in the interpretation process, and the clearest lead to simpler perception processes.
Also, research recognises that the “force of the situation” moderates the extent to which the receiver’s
personality affects the perception process (Waller et al., 1995; Entrialgo et al., 2001). The force of the situation
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refers to the clarity of the stimulus, which is composed of the strength and structure (Fiske and Taylor, 1991).
The clearer the stimulus (high strength and high structure), the less effect the receiver’s individual
characteristics have on the perception process. But in relatively unclear stimuli (low strength and low structure)
the cognitive variables decisively condition the perception process (Sutcliffe and Huber, 1998). The second
hypothesis of this paper follows:

H,: The influence of the cognitive profile on an individual’s perception of stimuli is weaker with clear
stimuli (high strength and high structure).

Comparing two stimuli with the same structure but different strength, the perception process depending on
the ease or difficulty in recognising the stimulus, rather than of interpreting the stimulus or deducing its strategic
implications. Thus the cognitive traits most involved in the process of recognition of the stimulus will be more
relevant than those linked to interpretation. Similarly, comparing two stimuli with the same strength but
different structures, the cognitive traits most involved in the process of interpretation will be more relevant.

On the other hand, the characterisation of the cognitive profile reveals that the three dimensions considered
have different effects in different information contexts. Thus proactive behaviour has more effect in uncertain
situations (Weick, 1979; Grant and Ashford, 2008). Equally, tolerance of ambiguity is also associated with
situations of uncertainty. With regard to the cognitive style, the analytical character seems to be more suited to
structured contexts with information available, while the intuitive character may be more appropriate in
uncertain situations. With all this, the third and final hypothesis of this research is as follows:

Hs: Tolerance of ambiguity, proactivity and intuitive character have more effect on the perception of
unclear stimuli (low strength and low structure) than on the perception of clear stimuli.

This completes the analytical model upon which the current research is founded. This research will study
the effect of the cognitive profile on the process of the perception of different stimuli.

3 METHODOLOGY

Experiment design

The empirical analysis aims to analyse whether perception of stimuli is conditioned by the individual’s
cognitive profile, and above all, if the effect of the cognitive profile is stronger with unclear stimuli. For this
purpose, the authors compare the perception of two stimuli with the same strength (high) but different structure
(high vs. low). Of the three attributes determining the level of structure, novelty and complexity are kept
unchanged, and the authors compare the perception of two stimuli that differ only in their level of ambiguity.
They are consequently comparing a type A stimulus (message) and a type B stimulus (symptom). Recall that the
former has high strength and high structure, while the latter has high strength but low structure.

To carry out this study the authors needed to observe the behaviour of individuals in a controlled way, so
they used a laboratory experiment2 (Aguinis and Lawal, 2012). The sessions of the experiment were carried out
in our experimental laboratory. A total of 96 people participated in the experiment, all of them undergraduate
business administration students enrolled at the University of Valladolid (Spain), recruited through a public
announcement. These students were considered representative of potential managers. Incentives were used to
encourage the participants to behave realistically in response to the announcement of a takeover bid (Camerer
and Hogarth, 1999). Participants were remunerated according to the level of coherence of their decisions. The
remuneration was a fixed amount, from which sums were subtracted for each financially incoherent decision.
Specifically, two situations were penalised: (1) responses in which the participant predicted a rise (fall) in the
share price of the firm — bidder or target firm — and then declared their decision® in the market to be to sell (buy)
those shares; and (2) responses in which the participant predicted a fall in the share price of the target firm.

The experiment involved presenting the participants — in writing — with an event that contained two stimuli.
The event was the announcement of a takeover bid (henceforth, TOB?) in six different scenarios. The event was
the same in each of the scenarios — the announcement of the TOB — but the presentation and source differed.
Thus, for example, some scenarios stated that a financial newspaper reports on the TOB, while others stated that
rumours about a possible bid are heard in the branch of a bank. In each scenario the announcement of the TOB

2 Experimentation is one of the most widely recommended techniques for research into cognitive biases
(Schwenk, 1995). This type of research frequently involves university students (Zalesny and Ford, 1990).

® For a more detailed explanation, please contact the authors.

* In general terms, a TOB refers to purchases in which firms acquire securities with voting rights from a
company: shares, convertible bonds, subscription rights, etc. Although bidders generally only want to acquire
part of the firm, TOB operations are considered typical of the market of control (Farinds and Fernandez, 1999).
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was described, and this gave rise to the two stimuli subsequently analysed: the stimuli referring to the bidder and
the target firm, respectively.

A TOB is a strategic decision that, as Baker et al. (2009) recognise, requires setting a value that is
sufficiently flexible to make the offer attractive to the shareholders and managers of the target firm but that at
the same time avoids giving the shareholders and managers of the bidding firm the feeling they are overpaying.
In these circumstances, the cognitive profile helps manage the complexity of the decision in an environment
with an information overload (Raghubir and Das, 1999). The choice of this event was also based on two other
reasons. First, the event would have barely any affective connotations for the participants, since they had had no
previous experience in the area; they would consequently not be influenced by their beliefs. Second, all the
participants had a basic understanding of how the capital market and takeover processes work, so the event was
familiar to them.

For each scenario, and for both the bidder and the target firm, the participants were asked to say whether
they thought the event stimulus would affect the share price or not. Specifically, they were asked whether, in
light of the TOB announcement, they believed that each firm’s share price would rise, fall or remain unchanged
in the short term (Appendix 1).

The financial literature is unanimous in saying that credible TOB announcements generate powerful
information, create value and produce abnormal profits for the shareholders of the target firm (Farinds and
Fernandez, 1999), since they have a positive effect on the firm’s share price (Mitchell et al., 2004). The same
cannot be said for the firm that launches the takeover bid. Firms launch such operations for a wide range of
reasons, and so the effects on the bidder are equally diverse. The bidder’s share price sometimes rises after
announcing a TOB but sometimes falls.

These are consequently the two stimuli that will be used in this study: the TOB announcement for the
bidder firm and for the target firm, respectively. These two stimuli have the same degree of strength since they
appear in the same event. They also have the same degree of novelty (the participants have no previous
experience in TOB operations but understand how they work) and complexity (they receive the same
information). Nevertheless, the ambiguity of the two stimuli differs: the TOB announcement is less ambiguous
for the target firm than for the bidder. Thus the TOB announcement will be a type A stimulus for the target firm
but a type B stimulus for the bidder.

Measures design

The participants were also asked a series of questions to determine the three dimensions of their cognitive
profile: cognitive style (COG), tolerance of ambiguity (TA), and proactivity (PRO). The authors used Allinson
and Hayes’s (1996) cognitive style index (CSI)° to measure cognitive style. This indicator consists of 38 items
that the participant must score on a three-point scale (“true”, “uncertain”, “false”), and measures how intuitive
or analytical the individual is. Thus the range of scores runs from 0 to 76. Individuals with an analytical style
obtain high scores on the CSI, while intuitive individuals get low scores. The Cronbach alpha for this scale is
0.857, s0 its internal consistency can be considered satisfactory®.

To measure tolerance of ambiguity, the authors used Acedo and Jones (2007) and included four statements,
which the participants had to score at 1-5 depending on their level of agreement. In this case, the reliability
indicator is acceptable (a. = 0.83). For proactivity, the authors included a 10-item scale, each item scored at 1-5
depending on the degree of agreement, as in the previous scale. The Cronbach alpha in this case (0.72)
guarantees the reliability of this scale.

The authors built two individual indicators for the stimuli analysed: an indicator of the proportion of
stimuli classified as relevant (AFF), and another of the proportion of stimuli considered to have a favourable
effect on the firm’s share price (FAV). The first (AFF) reflects the number of times the individual says that the
stimulus received affects the share price in the six scenarios presented in the experiment. The second (FAV) is
calculated as the ratio of the number of times a favourable effect is recognised (the share price rises) to the
number of times the stimulus is considered to have an effect. This indicator varies in a range from 0 to 1. These
indicators were calculated separately for each of the stimuli analysed: AFF-A and AFF-B for recognition of the
stimuli and FAV-A and FAV-B for attribution of meaning to the stimuli recognised as relevant (favourable or
unfavourable) (Appendix 2).

® The authors used this index with the kind permission and authorisation of its authors, Professors Allinson
and Hayes from the University of Leeds (UK).
® This result is consistent with results of previous studies, which are in the range 0.78-0.9.
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4 RESULTS

The authors analysed whether the participants’ cognitive profile affects their perception of the two stimuli
analysed. First, they analysed whether recognition of the stimuli depends on the individual’s cognitive profile.
For this purpose, the authors used a regression analysis. Table 2 shows the results of this analysis.

Table 2: Results of regression analysis

AFF-A AFF-B
R 0.072 0.088
Adj. R? 0.042 0.059
F (Sig.) 2.39 (0.074) 2.97 (0.036)
Constant 1.14 (0.000) 0.97 (0.00)
COG -0.33 (0.010) 0.005 (0.977)
TA -0.022 (0.9) 0.398 (0.08)
PRO -0.063 (0.74) -0.65 (0.010)
Mean 0.843 0.715
SD 0.179 0.233
Wilcoxon signed rank test Z: -4.39% (0.00)
Signed test Z: -4.18 (0.00)

a: (AFF-B)-(AFF-A)

The results show that the level of recognition of stimuli is significantly higher for Stimulus A than for
Stimulus B. As might have been suspected, Stimulus B poses greater problems of visibility than Stimulus A, a
sure consequence of its higher ambiguity. The authors next analysed the explanatory power of each of the three
dimensions included in the cognitive profile. Some interesting points come out of the results. On the one hand,
the regression analyses carried out are statistically significant, thereby confirming that the recognition of the
stimuli analysed depends on the receiver’s cognitive profile. On the other hand, the results show considerable
differences in the explanatory power and in which dimensions of the cognitive profile are influential.
Specifically, the F statistic and the adjusted R? indicate that the cognitive variables have greater explanatory
power in Stimulus B. In other words, the cognitive profile has an effect on the recognition of stimuli, above all
when the stimuli are relatively unclear.

With regard to the cognitive dimensions that are influential, the recognition of Stimulus A depends on the
cognitive style. Specifically, the results show that the greater the analytical orientation, the lower the level of
recognition of Stimulus A. With Stimulus B, the most significant dimensions are tolerance of ambiguity and
proactivity. Tolerance of ambiguity shows a positive effect on recognition of the stimulus, as would be
expected, while proactivity has a negative effect. This latter result means that proactive individuals may
recognise fewer stimuli as relevant because they anticipate that they are not going to be affected by them. It
should be recalled that proactivity has connotations of anticipation.

Having analysed the stimulus recognition stage, the authors then went on to the interpretation stage, in
other words, the stage in which the participants attribute meaning to the event. The authors analysed the
variables FAV-A and FAV-B for this purpose. The descriptive statistics of these variables show that the mean is
higher for Stimulus A than for Stimulus B (1.8 compared to 1.52). This means that participants recognise a
favourable effect more frequently for Stimulus A than for Stimulus B. The variability of the indicator is clearly
higher in the second case (Sd-A: 0.24; Sd-B: 0.29).

The authors then looked at the dependence relation between the stimulus interpretation variables and the
individual cognitive profile. They decided to make some regroupings. In the case of Stimulus A, they grouped
the sample into two categories: (a) the participants who always say that Stimulus A has a positive effect’; and
(b) the participants who say that the effect of the stimulus varies (sometimes positive, sometimes negative). The
ANOVA analysis shows that none of the cognitive profile dimensions can explain the differences evident in the
interpretation of Stimulus A (Table 3). Consequently, the authors observe that for Stimulus A the attribution of
meaning does not depend on the cognitive profile.

The process was similar for the interpretation process with Stimulus B. In this case the authors grouped the
sample into three categoriesg: (a) participants recognising a varied influence, but with the negative effect being
in the majority; (b) participants giving an equal number of positive and negative scores; and (c) participants who

" Recall that Stimulus A refers to the TOB announcement and its effects for the target firm. In this case the
announcement, if credible, leads to a rise in the firm’s share price.

8 Stimulus B refers to the effect of the TOB announcement for the bidding firm, and its effects are more
uncertain.
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recognised mainly positive effects. Table 3 shows the results of the ANOVA analysis with the cognitive profile
dimensions. The results show that the cognitive style has a significant effect on the meaning that participants
attribute to Stimulus B. Specifically, intuitive individuals attribute a positive effect to Stimulus B more
frequently than analytical individuals.

Table 3: Results of ANOVA

COG TA PRO
STIMULUS A F: 1.855 (0.176) F: 0.204 (0.653) F: 0.060 (0.808)
STIMULUS B
Levene statistic (Sig.) 1.2 (0.29) 1.13(0.32) 1.64 (0.20)
F (Sig.) 3.22 (0.04) 0.92 (0.40) 0.29 (0.74)
0: 34 participants 0: (0.74) 0: (0.61) 0: (0.76)
1: 20 participants 1: (0.74) 1: (0.62) 1: (0.77)
2: 42 participants 2:(0.67) 2: (0.59) 2: (0.75)
Total: 96 participants total: (0.71) total: (0.60) total: (0.76)

Finally, the authors analysed how the perception process develops with respect to the cognitive dimensions.
In other words, they examined whether differences exist in the perception process between intuitive and
analytical individuals, and whether the level of proactivity and tolerance of ambiguity have an effect on the
perception process. For this purpose, they split the sample into two groups depending on how subjects score on
COG: low (intuitive) or high (analytical). Then a difference of means analysis (ANOVA) was used to determine
if this grouping was associated with the differences evident in the perception process of the different participants
(AFF-A; AFF-B; FAV-A; FAV-B). The process was identical with the other two dimensions: tolerance of
ambiguity and proactivity. Table 4 shows the results of this analysis.

Table 4: Results of ANOVA

COG: TA: PRO:

INTUITIVE/ANALYTICAL -TA/+TA -PRO/+ PRO
AFF-A 1: 0.89 1: 0.83 1:0.833

2:0.79 2:0.85 2:0.85

TOTAL: 0.84 TOTAL: 0.84 TOTAL: 0.84

LS: 6.73 (0.011) LS: 0.26 (0.609) LS: 0.004 (0.952)

F: 8.71 (0.004) F: 0.27 (0.602) F: 0.351 (0.555)
AFF-B 1:0.70 1: 0.68 1:0.75

2:0.73 2:0.76 2:0.674

TOTAL: 0.71 TOTAL: 0.71 TOTAL: 0.715

LS: 0.00 (0.956) LS: 0.42 (0.51) LS: 7.52 (0.007)

F:0.39 (0.53) F: 2.88 (0.093) F: 2.83 (0.096)
FAV-A 1:1.77 1:1.80 1:0.183

2:1.84 2:1.81 2:1.78

TOTAL: 1.80 TOTAL: 1.80 TOTAL: 1.80

LS: 0.22 (0.637) LS: 0.103 (0.909) LS: 3.54 (0.063)

F:2.12(0.14) F:0.043 (0.83) F: 0.854 (0.358)
FAV-B 1:1.59 1:1.52 1:1.51

2:1.44 2:1.50 2:1.52

TOTAL: 1.52 TOTAL: 1.52 TOTAL: 1.52

LS:1.21 (0.27) LS: 1.21 (0.27) LS: 0.66 (0.417)

F: 6.14 (0.015) F: 0.109 (0.74) F:0.018 (0.89)

LS: Levene statistic of difference of variances (Sig.).

F: F statistic of difference of means test (Sig.).

The grouping with the variable COG gives rise to 2 groups (intuitive versus analytical individuals). The
results show that significant differences exist between the two groups in the recognition of Stimulus A (AFF-A),
in the difference in the level of recognition of the two stimuli considered (DIFF), and in the interpretation of
Stimulus B (FAV-B). The results show that analytical individuals recognise Stimulus A less than intuitive ones.
Finally, analytical participants recognise the favourable effect of Stimulus B less frequently than intuitive
individuals.

The grouping for tolerance of ambiguity is associated with significant differences only in the behaviour of
the variable that measures the recognition of Stimulus B. Specifically, and consistent with the above arguments,
the results show that participants with a higher TA recognise unclear stimuli as relevant signals more frequently.



Maria Valle Santos- Alvarez, Maria Teresa Garcia-Merino and Eleuterio Vallelado-Gonzalez

Finally, the analysis shows that the level of proactivity is associated with significant differences in AFF-B.
Proactive participants recognise Stimulus B less frequently than non-proactive ones.

5 DISCUSSION

A number of interesting points can be made from the results of this analysis. First, and most importantly,
the results show that the cognitive profile is a determinant in the process of individual perception. Specifically,
in the experiment carried out here the cognitive dimensions are determinant mainly in the initial stage of the
perception process, in which the individual classifies the stimulus as either a signal (relevant stimulus) or noise
(irrelevant stimulus). These results confirm — at least partially — Hypothesis H1. On the other hand, the cognitive
profile has greater explanatory power in the perception process for Stimulus B than for Stimulus A. In the
recognition stage this difference is clearer when comparing the goodness of fit of the estimated regression
models. In other words, the results show that the cognitive profile is more relevant in explaining the recognition
stage of the stimuli, especially when the stimuli are relatively unstructured, and so unclear. This provides
support for Hypothesis H2, which postulates that the cognitive profile has a stronger effect given relatively
unclear stimuli (low strength and low structure).

Second, the results also indicate that recognition of Stimulus A is associated with the cognitive style. Thus,
intuitive individuals recognise this stimulus more frequently than analytical ones. As could be expected, the
attribution of meaning to Stimulus A is not associated with the participants’ cognitive qualities. It will be
recalled that Stimulus A refers to the effects on the share price of the target firm, and the financial literature
indicates that the likely effects are positive.

And third, recognition of the least clear stimulus (Stimulus B) is related to greater tolerance of ambiguity
and individuals with a low proactivity. Stimulus B’s interpretation stage is related to the participants’ cognitive
style, so that intuitive individuals recognise a favourable effect more frequently than analytical ones. This result
is also consistent with the situation. Stimulus B has some uncertain effects that depend on the bidding firm’s
motives in making its bid. The participants in the experiment have no information about these motives, so any
attribution of meaning can only be based on intuition.

With regard to H3, the results diverge slightly from what was expected. The authors postulated that
cognitive style would have more effect on the perception of Stimulus B, the less well-structured stimulus, than
on that of Stimulus A. The results from the interpretation stage confirmed this hypothesis because cognitive
style helps explain the interpretation of Stimulus B but not that of Stimulus A. But in the recognition stage the
relation is not confirmed because cognitive style explains the recognition of Stimulus A but not that of Stimulus
B. The effect of tolerance of ambiguity, as predicted, contributes to recognising relatively unstructured stimuli
(Stimulus B in the current analysis). Likewise, the previous arguments led the authors to postulate that
proactivity would surely have an active role in the perception of unclear stimuli. The results support this
argument and show that proactive individuals recognise this stimulus as relevant less frequently. Considering
the anticipatory nature of proactivity, this result shows that the most proactive participants anticipate that they
will not be affected by Stimulus B and so ignore it, in other words they classify the stimulus as irrelevant.

In short, the authors show that the cognitive dimensions have a significant effect on the process of the
perception of stimuli, above all in the initial recognition stage and in the presence of relatively unstructured
stimuli. Thus, these results give support to the idea that the perception process is dependent on the manager’s
cognitive traits and that the type of stimulus conditions the relevance of the cognitive dimensions on the
perception process.

6 FINAL REMARKS

The perception of stimuli can be seen as the “black box” that hides the secrets of the managerial decision-
making that marks out the path for firms. The process of managerial perception determines which stimuli
deserve a strategic response and attributes their meaning. Previous research has shown that the individual’s
characteristics condition this perception process. Many authors have studied the effect of the managers’
demographic characteristics, but it is their cognitive traits that are determinant in the process of recognising and
interpreting stimuli. Moreover, the incoming stimuli differ in nature, hence the interest in studying whether the
effect of the cognitive profile varies in the presence of different stimuli. Thus, in the current research the authors
have analysed the effect of the cognitive profile on the process of perception of differently-structured stimuli.
The stimulus was the share price of a firm involved in the announcement of a takeover bid. The cognitive profile
was measured using three dimensions: cognitive style, tolerance of ambiguity, and proactivity.

The results obtained strongly support the idea that the cognitive profile analysed here does have an effect
on the perception of stimuli. Specifically, the cognitive dimensions considered are determinant in the initial
stage of the recognition of stimuli and especially when the stimuli are relatively unstructured. But the results
also show that these cognitive dimensions have a weaker effect in the interpretation stage. With all this, the
results of this research point to the need to study the managerial perception process further in two directions.

9



Int. Journal of Business Science and Applied Management / Business-and-Management.org

Thus researchers need to refine their operationalization of the individual cognitive dimensions to analyse their
influence on the different stages of the perception process in more detail. At the same time, they should examine
the contextual features that would allow them to characterise and differentiate different stimuli to learn more
about the different associated perception processes. Finally, we recognise that interdisciplinary research is likely
to provide novel insight into exploring and conceptualizing organizational behaviour (Gillingwater and
Gillingwater, 2009). All this will mark the direction of future research.

Appendix 1

TYPE-A STIMULUS: TAKEOVER ANNOUNCEMENT - THE TARGET COMPANY

Favourable
Stage I: Stage I1: (the share prices rise)
Does a takeover ves | [ . . /
announcement affect What is the reaction of the \
the market price of the target company stock Unfayourable
target company? market price? (the share prices have fallen)

NO

TYPE-B STIMULUS: TAKEOVER ANNOUNCEMENT - THE BID COMPANY

. Favourable

Stage t Stage II: (the share prices rise)
Does a takeover YES . .
announcement affect the What is the reaction of the
market price of the bid bid company stock market Unfavourable
company? price? (the share prices have fallen)
NO
Appendix 2
VARIABLES

Stage I: Recognition of the stimuli

AFF-A= the proportion of stimuli-A classed as relevant:

The number of times the individual says that stimulus-A affects the share price in the six scenarios
presented in the experiment.

AFF-B=the proportion of stimuli-B classed as relevant

The number of times the individual says that stimulus-B affects the share price in the six scenarios
presented in the experiment.

Stage II:

Interpretation of the stimuli:

FAV-A = the proportion of stimuli considered to have a favourable effect on the price of the target
company.

The ratio of the number of times a favourable effect is recognised (the share price rises) to the number of
times stimulus-A is considered to have an effect.

FAV-B = the proportion of stimuli considered to have a favourable effect on the price of the bid company.

The ratio of the number of times a favourable effect is recognised (the share price rises) to the number of
times stimulus-B is considered to have an effect.

Cognitive Dimensions:

Cognitive Style: CSI
Tolerance of ambiguity: TA

Proactivity: PRO

10
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