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Abstract

The current research applies the premises of the Upper Echelons Theory, presented by
Hambrick and Mason (1984), and shows that the Top Management Team (TMT) of
European firms has a significant impact on firms’ decisions and performance.

The undertaken study considered some of the original Propositions presented by
Hambrick and Mason (1984), and added additional variables to address the main
criticisms and limitations presented by previous researches.

In the explanation of firms’ decisions and performance an innovative approach was taken
by applying the models in a cross-national basis, meaning taking into consideration
companies from a large number of European countries simultaneously and without a
country control variable.

In order to do so, a large database comprising data regarding TMT characteristics, firms’
financial indicators and corporate decisions, was used and applied in a large study period
starting in 2004 and ending in 2013.

Sample databases were taken from the aforementioned large database in order to study
the chosen relationships between different corporate decisions and firm indicators with
the different TMT demographic and background characteristics.

The largest data sample included information regarding 634 companies from 10 different
countries, and 2417 top managers with 31 different nationalities.

Applying this methodology it was possible to achieve meaningful results, some of which
contradict the Upper Echelons Theory’s propositions such as the positive relationship
between age and leverage and the negative impact of TMT heterogeneity in companies’
performance, and others that support the Theory such as the long-term negative
relationship between age and growth in return.

Doing so this study is one of the first to implement successfully the analysis of the Upper
Echelons Theory in the European context, on a cross-national level, and considering one
of the largest data samples, allowing also to overcome the limitations presented by studies

dependent on questionnaires.

Key-words: Upper Echelons, Manager, TMT heterogeneity, conflict, strategic
leadership, corporate decisions, firm performance.
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1. Introduction

Corporate decisions and performance are a reflection of the personal characteristics of
companies’ Upper Echelons, i.e. the TMT, and not only a natural consequence of the
environment surrounding the firm.

This assertion is defended by Hambrick and Mason’s (1984) Upper Echelons Theory,
which takes a step further in the knowledge of corporate decision making, by assuming

that the environment is not enough to explain the actions and outcomes of corporations:

Figure 1 - Upper Echelons perspective of organizations

Upper Echelon Characteristics Strategic Choices Performance
The Objective »| Psychological Observable —. >
Situation Cognitive base Age Product innovation Profitability
(external and internal) Values Functional tracks Unrelated diversification Variations in
Other career experiences Related diversification profitability
Education Acquisition Growth
Socioeconomic roots Capital intensity Survival
Financial position Plant and equipment newness !
Group characteristics Backward integration
Forward integration
Financial leverage
Administrative complexity
Response time

Source: Hambrick and Mason (1984)

The Upper Echelons Theory is in accordance with the Behavioral Finance spectrum, since
top managers are not automated machines, possessing limited knowledge and cognitive
capacities, which allow for a biased corporate decision making process.

The Theory has been analyzed extensively since 1984, using different scopes and
methods, yielding a variety of results, and suffering from important limitations.

A first great limitation of previous studies is the recurring use of questionnaires with low
or incomplete response rates, due to the lack of a wide database with information about
managers’ and corporations’ characteristics. Secondly, multiple authors limited their
studies to very specific market circumstances or managers’ characteristics.

Finally, the use of demographic characteristics as a proxy for psychological
characteristics has also been criticized by Priem et al. (1999), since there is no real proxy

for the “black box” of decision making.



In order to overcome the aforementioned survey limitations this study is based on the use
of very large databases, obtained from Amadeus and Zephyr, with a complete set of
information regarding TMT characteristics and corporate decisions and performance.
Additionally, this research considers multiple environment related control variables
allowing to understand the circumstances in which the decision occurs, consequently
making the demographic characteristic a better proxy for human expected behavior.

The current research also adds new features to the study of the Upper Echelons Theory
by considering a cross-national European environment, still neglected by literature.
Contrary to previous studies, this research selected three different demographic
characteristics, namely age, functional background and TMT heterogeneity, addressing
multiple impacts of managers on corporate decisions and outcomes of European firms.
The results of the current study indicate that only some TMT demographic characteristics,
namely age and heterogeneity, impact specific corporate decisions and performance.
Some corporate decisions, namely the degree of diversification corporate acquisitions,
were proven to be negatively correlated with cultural individualism, a cultural variable
which Hofstede (2001) has shown to be significantly different across countries.

Overall, age presented results that were contrary to the Upper Echelons Theory, since it
was found that it has a positive impact in leverage and in the volatility of the profit margin,
and a negative correlation with the long-term sales of the firm.

These results indicate that older managers take more risks than younger managers, which
can be a result of the specific European firms’ financing structures. As Goldman and
Sachs (2015) show European firms depend greatly on loans, which favor more
experienced managers in detriment of young entrepreneurs.

The impact of TMT heterogeneity partially contradicted the expectations of Hambrick
and Mason (1984), being negatively correlated with firm performance, measured by profit
margin and ROA, for both the stable and the turbulent economic periods.

The results support the hypothesis of Goldstein et al. (1985) who defend that in uncertain
environments it may be preferable to concentrate the decision process on fewer people.
The current research is structured as follows: it initiates in Chapter 2 with a literature
review, followed by the presentation of the study implementation circumstances in
Chapter 3. The models constructed, their variables and results are debated in Chapter 4

and 5. Finally the conclusions and limitations are discussed is presented in Chapter 6.



2. Literature Review

The Upper Echelons Theory has been vastly researched on, leading to multiple
conclusions which increased the knowledge on the impact of the TMT on corporations.
Simultaneously, several contradictory results were obtained thus leading to a great
number of unsolved questions.

In this Chapter a literature review on Hambrick and Mason’s (1984) Upper Echelons
Theory, and on the three demographic characteristics studied, namely age, functional
track and TMT heterogeneity, is made. This Chapter is concluded with the analysis of the

methodological aspects of similar studies.

2.1 The Upper Echelons Theory and following studies on the TMT impact

The Upper Echelons Theory presented by Hambrick and Mason (1984) provides a new
direction on the research on corporate decision making, by proposing that managers’
personal characteristics are reflected in the decisions taken by the firms.

The aforementioned Theory proposed the use of several demographic characteristics,
namely age, socioeconomic background, functional track, formal education, financial
position, group heterogeneity and other career experiences, as a proxy for the
psychological drivers of decision making.

The expected impact of TMT characteristics on decisions and outcomes of firms is deeply
connected with the Behavioral Finance research, since psychological biases prevent
individuals from acting in full rationality.

As Kahneman (2011) and Zhu and Chen (2015) defend psychological biases, such as
overconfidence, and the consequent use of heuristics to decide, lead to choices different
from rational expectations.

Consequently, decisions do not depend strictly on the environment and it is possible that
different managers decide differently in similar situations, as shown by Norburn (1986)
and Norburn and Birley (1986).

Although the Upper Echelons Theory provides a new framework of research it was a
result of previous studies regarding the impact of managers on firms, such as the research
of Hambrick and Snow (1977) who provide a framework called dominant coalition,
defending that managers only see a subset of the environment, since their vision is

clouded by past and current performance which induces mandatory strategies.



The impact of managers on corporate outcomes was firstly studied by Lieberson and
O’Connor (1972) and by Weiner and Mahoney (1981) who found that leadership and
stewardship, respectively, have a significant on corporate performance and stock returns.
Following the presentation of the Theory, several authors debated the different impacts
of managers in corporations. Hambrick (1989), for instance, introduced the concept of
strategic leadership, in which both internal and external factors affect corporate decisions.
In an attempt to prove the importance of managers, Bennedsen et al. (2007) show, using
the case of 6.753 Danish firms, that when managers or one of their relatives die, the
performance of the company is impacted negatively up to two years after the event.

As Tixier (1984) and Graham et al. (2013) show not only the managers are important but
also their characteristics. The first author found that companies from different countries
in Europe look for different profiles.

The second author discovered that the degree of risk aversion depends both on the role of
the manager, either CEO or CFO, and on its location, namely Europe or United States.
As Child (1972) defends managers affect both the decision and the way it is presented to
stakeholders. Adams et al. (2005) support Child (1972) premises by showing, in their
study of CEO’s of 336 of Fortune 500 companies, that CEO’s and executive managers
can indeed affect the corporate decisions.

Following these results, Hambrick (2007) enriched the Upper Echelons Theory by
proposing the inclusion of power and discretion as moderators of managerial influence.
In order to measure power, Carpenter et al. (2004) defended that TMT compensation can
indicate the level of discretion of the management.

Later studies found that the discretion power of managers can be constrained by the
institutional logic of the firm, as defended by Clark et al. (2014), and by the management
structure which sometimes includes supervisory boards, as defended by Nielsen (2010).
Based on all the knowledge gathered on the impact of managers in corporate decisions
and performance a wide spectrum of authors from several different fields of science, used
the Upper Echelons Theory as base for their research.

In one of the most referenced books on the importance of Upper Echelons, “The art and
science of leadership”, Nahavandi (2008) presented the six forces affecting strategic

leadership: structure, strategy, technology, environment, culture and leadership.



Eisenhardt and Schoonhoven (1990), in their study of the United States semi-conductor
industry, shown that the specific characteristics of firms combined with market
characteristics will drive growth, since different firms have different available resources,
for instance the ability to hire highly skilled and experienced managers.

Nielsen and Nielsen (2012) used a sample of 146 Swiss based firms and shown that
nationality diversity in the TMT is a driver of performance, especially if the tenure of the
TMT increases, implying that affective conflicts are solved over time.

D’Aventi (1990), shown that the elite status of managers is also an important determinant
on how firms acts, since the prestige of managers generates trust of creditors and other
stakeholders on the firm. Kadushin (1995), also shown that the largest French companies
chose managers who belong to specific elites, such as schools and country clubs.
Hayden (2012) in his PhD discussion, studying Dutch managers, added a new feature to
the study of the Upper Echelons Theory by proposing that in fact the all managers,
independently from their background, focus on innovation, either exploitative, i.e.
efficiency improvement, or exploratory, i.e. new product development.

On the ethical background, Manner (2010) shown, using KLD ratings of 650 United
States corporations as a proxy for corporate social responsibility practices, that the
academic background impacts the ethical behavior of managers.

Zee and Swagerman (2009), following the scandals regarding IT firms in USA, shown
that the introduction of Sabarnes-Oxley act impacted slightly the constitution of the TMT.
Human capital research shown that managers may impact performance by choosing the
right people, as argued by Winne and Sells (2006).

Aurora Teixeira (2002) on the other hand, found that the degree of qualification of the
human capital does not impact directly performance, but allows for a better the adaptation
to the constant technological changes.

Lee et al. (2014) took the study of managers’ characteristics to the adoption of new
technologies by Australian companies and show that TMT beliefs regarding IT innovation
will impact positively and strongly the adoption of new technologies.

Concluding, the studies that followed the TMT have proven without a doubt that corporate
decisions do not depend solely on the environment. Managers’ characteristics, such as

age, functional background or diversity, shape the actions and performance of firms.



2.2 Age

Age is the first TMT characteristic presented in the Upper Echelons Theory. This
demographic variable is associated with vigor, availability to take risk, careless decisions,
and learning.

Therefore, firms managed by younger individuals are expected to risk more, taking on
more leverage, obtaining higher returns, and a greater variability of performance.

The assumption that younger individuals risk more, and take more careless decisions, is
supported by the studies of several authors. Taylor (1975) proved that older managers
take more time to decide to be able to gather more information, to select the useful inputs
in the diagnosis of the situation, allowing for a better assessment.

The time taken to decide is also associated with rigidity in the decision making process.
As show Chown (1960) has proven, older people tend to be more rigid when deciding,
being this rigidity associated with a delay in the reaction to new circumstances was shown
by Carlsson and Karlsson (1970).

The greater risk taken by younger individuals does not impact only the care in decision
making. Child (1974) found that that younger age is associated with innovation, growth
in sales and increasing net earnings, and that older age is connected to the preference for
stable earnings.

Additionally, Stevens et al. (1978) have found that age is positively associated with
commitment. Which may also contribute for the volatility presented by firms with
younger managers, who are less reluctant to leave the company when it stops fitting their
career objectives, generating instability inside the firm.

As the studies of Norburn (1986) and Norburn and Birley (1986) show, younger managers
tend to be found managing growth firms, which by nature are firms with a greater risk,
and a greater growth since they are in the beginning of their life.

Finally, Marinova et al. (2010) in their research, on the impact of gender of executive
manage on the performance of Danish and Dutch firms, found that age has a negative

impact on corporate performance.



2.3 Functional track

Hambrick and Mason (1984) present functional track, or the previous working experience
of TMT members, as another very important demographic and/or background
characteristic.

According to the Upper Echelons Theory a manager experienced in sales will focus much
more on the output, trying to increase the financial performance of the firm by entering
new markets, selling innovative products, or even investing in early growth markets.

On the other hand, a manager with a deeper contact to manufacturing processes will try
to increase internal performance, focusing more on processes and the efficiency of the
procedures already in place, also trying to cut costs and to cut input to output time.

As aresult of these two different approaches to management, Hambrick and Mason (1984)
classified the functional track of managers as output or throughput.

Some studies have supported the assumptions of the Upper Echelons Theory, such as the
one from Deaborn and Simon (1958), who have shown that managers present selective
attention and therefore are better prepared to deal with situations that they are used to
handle, for instance the tasks of their own department.

As Deaborn and Simon (1958) show a manager deeply related to manufacturing will tend
to analyze the problem as a manufacturing process, and consider the several tasks that
could be changed to increase performance.

According to Miles et al. (1978) managers tend to present three types of strategic believes
which are dependent on to their past experience. The first, is the belief in traditional
strategy, i.e. focusing on performance and on improving the internal processes.

The, second belief is in the human resources strategy, i.e. focusing on growth, on new
markets, and on innovation. Finally, there is the analyzer strategy which is a belief that it
is possible to mix the previous two.

Finally, as Hayed and Abernathy (1980) argue the preferred strategies for firms will
depend on the previous types of roles of the TMT. Their study has shown that managers
who come from financial and law related roles will focus more on defensive strategies,

trying to increase efficiency and cutting costs, avoiding innovation and taking risks.



2.4 TMT heterogeneity

Since the introduction of the Theory in 1984, the demographic vector that captured the
greater attention was TMT heterogeneity, i.e. the demographic and background diversity
inside the TMT is expected to impact firm performance.

The attention given to this vector is a natural reaction to the changing world environment,
in which globalization has been breaking cultural differences and dogmas.

Companies, on the other hand, do not change so rapidly, for instance as Baker (2014)
defends it is still difficult for women to rise inside companies, and as Allemand et
al.(2014) shows without mixed mechanisms, of quotas and talent pooling it is difficult for
women to reach top positions.

Despite the great expectations that TMT heterogeneity may change the paradigm of
companies increasing their performance, the results of previous researches on
heterogeneity, made in both inside and outside Europe, have been quite divergent.
Outside the European context, some studies advocate that greater diversity increases
performance [Marimuthu and Kolandaisamy (2009) Erhardt et al. (2003); Boeker (1997);
Lee and Farh (2004); Robertson and Park (2006)].

Others defend that homogeneity improves performance [Miller et al. (1998); West and
Schwenk (1996)] and there are even others that found no support for the impact of
heterogeneity on performance [Wiersema and Bantel (1992); Bergen et al. (2005)].

As the meta-analysis of Certo et al. (2006) shows, most studies performed outside Europe
present a positive relationship between heterogeneity and Return on Assets (ROA).

In the European context, results are also inconclusive. Rodriguez and Pawlak (2014)
found that, for 147 large Spanish, education level diversity impacts performance
negatively, but industry and international diversity have a positive impact.

On the other hand, Marinova et al. (2010) found no impact of gender diversity, in the
executive and supervisory boards, on the performance of 186 listed Danish and Dutch
companies, measured by an adjusted Tobin-Q.

Tibben (2010) also found no impact of diversity on the performance, measured by the
Tobin-Q, of 126 listed firms from Belgium, The Netherlands, Germany and France. The

author simultaneously found a U-shaped relationship between diversity and performance.



On the other hand, Honing (2012), studying 277 firms from Germany, The Netherlands
and the U.K, and Germet (2011), studying 87 firms from The Netherlands, found a
positive impact of nationality diversity in stock returns and in Tobin-Q respectively.
Different explanations for the inconclusive results of studies of the impact of TMT
diversity in corporate performance have been presented.

Priem et al. (1999) defends that specific personal characteristics, such as charisma and
power, should be included in the study of TMT heterogeneity.

Other authors defended that decisions of heterogeneous groups are subject to several
layers of conflict. Amason (1996) started to present the concepts of functional and
dysfunctional, i.e. affective, conflict.

Carson et al. (2004) later introduced the task conflict. And finally, Evans and Carson
(2005) added the moderating impact of social capital in the decision making process.

Li (2014) and Vries et al. tested the way conflict impacts teams interactions and found
that the greater integration and identification the lower the levels of affective conflict.
Based on Li’s (2014) results it is important to understand the situations in which different
decisions are taken. As several studies show the environment shapes the decision making
process.

Keck et al. (2014) defend that groups tend to combine more information when deciding,
reflecting an opinion to which all members can compromise, converging to risk neutrality.
However, as Dovidio et al. (2009) defend there are different hierarchies in group
decisions, since large groups can be divided into two types of sub-groups, the advantaged
group and the disadvantaged group, who seek for different types of outcomes.

Besides the different hierarchies which may block opinions, individuals may feel
inhibited from sharing their opinion in group decisions since, as Xiao et al. (2009)
defends, people suffer from regret biases.

The hierarchical and human biases effects may be amplified by the stress/ambiguity
brought by the environment.

According to Hermann (1963) groups react to changes in the environment, either by
innovating or by taking destructive decisions. However, when stress increases the
dependence on leadership and the risk of making wrong decisions also increases.

As Diskell and Salas (1991) state, in large groups the leader will tend to ignore the

opinions of employees, centralizing the decision on the top of the company.



Goldstein et al. (1985) and Lejarraga et al. (2014) reached a similar conclusion. When
faced with changing environments groups show rigidity, by choosing to consider the same
amount of information with little routine adaptation, failing to adapt to the environment.
According to Straw et al. (1981), the impact of rigidity is twofold and depends on the
threat itself. If the threat implies a change in the environment, the more rigid companies’
are expected to fail to adapt at the necessary speed, generating greater negative impact.
On the other hand, if the threat does not change the environment, the group is expected to
use the same decision mechanisms, considering the same necessary inputs, implying that
no destructive action is taken.

Concluding, groups are expected to bring up the best inputs from individuals and provide
the best solution for the organization.

However, conflict may arise within groups, especially when the stress in the environment
increases and when rigidity is great, as proposed by McNeil and Thomson (1971).
Therefore the turbulence on the environment, as a driver of stress, and the power of the

TMT will be essential to understand the impact of TMT heterogeneity.

2.5 Analysis of the methodological aspects of similar studies

As discussed, in the previous Sections, several studies have analyzed the Upper Echelons
Theory, by analyzing the specific situations in which the characteristics of the TMT
influence the decisions and outcomes of the companies.

These studies considered different methodologies, such as the use of surveys or databases,
and were performed in different industries and countries.

Nevertheless, as we can observe in Table 1, most studies either focused on companies
from the United States (USA), or only considered one specific country.

As we can observe in Table 1, in the nineteen most relevant studies, only nine were
performed outside the USA, from which two considered Asia, and seven Europe.

From the universe of studies done in Europe, five focused on central and northern Europe,
namely United Kingdom, Switzerland, The Netherlands, Germany, Belgium, Denmark
and France. The other two studies included a southern European county, namely Spain.
Only four out of the nineteen studies considered more than one country. However they
included a country control variable. Therefore, no true cross-border study, in which

multiple firms are considered independently from their location, was ever attempted.
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Concluding, on the data and statistical grounds a great number of researches used a survey

methodology with a low rate of response, being in the majority lower than 20%. From the

remaining which recurred to databases, most used a cross-sectional or panel data analysis,

and only 2 studies recurred to the use of an ANOVA analysis.

The details presented above are summarized in Table 1 presented below:

Table 1 - Methodological aspects of similar studies

Authors Manag t type | Characteristic| Country studied | Data colection™ Database Sample size | Period | Statistics
Family
- Unavailable 1971-
I : T _— 0 54 i
Norburn (1986) T™T Education UK. Survey (19.67%) formation 354 managers 1081 Regression
Career
Experience Dun and Bradstreet
Norburn and Birley - . Handbook of 150 firms 1980- Regression
©|TMT T USA Data gath
(1986) saure 13 SAMEMNE | C orporate leaders  |(953 managers)|1984  |and ANOVA
Education
(1989
Eisenhardt and ﬁ?taqieza;é it 1978
Schoonhoven CEO Backgromd  |[USA Survey (90%) CErAed S 192 firms " |Regression
(1990 Engeneering 1985
research firms
Wiasemaand gy Heterogeneity |Fortune 500 |Data gathering | TRINET 87 firms 1981 R egression
Bantel (1992) s BEnei 7 gatierng 1983 i
‘West and Schwenk Heterogeneity |, Unavailable Not .
T™T © |USA Survey (18.67% 112 firm: R
(1996) and Conflict urvey ( ? iuformation * stated | Eoon
Dataquest (1984) to 1978
Boeker (1997) CEO and TMT Tenure USA Data gathering  |define the set of 67 companies 1092 Regression
firms -
Survey of 3 sets
- N . 38 firms N
Miller ez al. (1998)|TMT Heterogeneity |USA offirms | Unavailable 198 Hospitals | °F Regression
(12%. 100%, information 80 managers stated
20%) g
) 50 Minority -
](Ezrgggd)t etal Supervisory Board |Heterogeneity [USA ];-::i?e 2000 ;z:me 30 Minority 112 firms igg; Regression
_— 45 group _
Lee and Farh Organizational . X . . - Not I
2004) behavior students Heterogeneity |H. K. (China) Field study Group projects projects stated ANOVA
(260 students)
& inority -
?2?5?; etal Workforce Heterogeneity |USA Data gathering ;z:me 30 Minority 76 firms ;ggi Regression
Fortune 50 Minority
Robertson and Park|25 top paid Fortune 1000 |27 1998-
.. Heterogeneity |USA Center for 100 firms Regression
(2006) positions survey I 2003
Responsibility in
Business
Marimuthu and
. TMT and . . . _ 100 non- 2000- .
Kolandaisanmy Supervisory Board Heterogeneity  |Malaysia Data gathering | Not stated fnancial frms 12006 Regression
(2009)
. Two staged
Marinova et al. TMT and Denmark and The Amadeus and
it ; 2
010) Supervisory Board Heterogeneity Nederlands Data gathering Datastream 186 firms 2007 least sqluares
regression
- TMT and Supra . Unavailable Review of . 1984- Unavailable
Niel 2010 Het ity Ebscohost 60 articl
felsen ( ) TMT Srerogenely information journals seatios e 2005 information
Belgimm, France,
TMT and Germany, The Amadeus and 2007-
Tibben (2010 Het ity Data gatheri 126 firm: R i
bben ( ) Supervisory Board srerogenety Netherlands, ara gaternng Datastream * 2009 Feression
Spain
Amadeus and The
Germet (2011) ™T Heterogeneity |The Netherlands |Data gathering  |Netherlands board (87 firms 2007 Regression
Index 2008
Germany -
. Amad d 2009-  |Normality
Homing (2012)  |TMT Heterogeneity |The Netherlands  |Data gathering acens an 277 firms ormay
UK Datastream 2010 analysis
Nielsen and Nielsen . . Data gathering  |Worldscope and 2001- .
T™MT Het ity |Switzerland 146 firm: R
(2012) slerogensly | witzeran Anmial Reports | Datastream * 2008 seression
Data gathering Hierarchical
Fernandez et al. . . Annual Reports . 2004- Lmnear
T™T Het ity |S SABI CNMV 147 firm:
(2014 Frerogensly  |opan Corporate : * 2007 |Regression
websites Model
* response rate shown i brackets
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3. Study implementation

As stated previously, the aim of this research is to understand the drivers of corporate
decision and performance in European companies, based on the understanding of the main
characteristics of their Upper Echelons.

In 1984, Hambrick and Mason presented several Propositions to guide the research on
TMT influence in corporations. Therefore, to obtain a greater knowledge about European
firms it is essential to determine which Propositions to study.

After determining the research questions, i.e. Propositions, it is possible to determine the
necessary information and, recurring to similar studies, the model to be implemented.
In this Chapter all the aforementioned subjects are discussed, starting by a presentation of
the Propositions chosen, followed by a presentation of the databases used, a discussion of
the base model to be implemented, and the demonstration of the data processing tasks,

which led to the final databases to be used.

3.1 Propositions of the Upper Echelons Theory chosen for the study

The Propositions of the Hambrick and Mason (1984) Upper Echelons Theory are intended
to steer the study of the impact of the TMT in the decisions and performance of
companies.

Therefore, by testing these Propositions in their original form it will be possible to obtain
a greater knowledge regarding the impact of managers in European companies.

The Propositions to be tested were chosen based in two different criteria. On one hand,
the information regarding the TMT specific characteristic should be easily accessible and
easily interpreted by investors, allowing them to use the results of the current research
without great effort.

On the other hand, the study itself is dependent on the currently existing information, thus
the quality and quantity of data present in the databases Amadeus and Zephyr implies that
not all the Propositions can be tested. A preliminary data analysis was undertaken in order
to understand the available information in the aforementioned databases.

The result of the aforementioned analysis of relevance and data quality culminated in the

selection of the following Propositions:
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P1 Age: Firms with younger managers will be more inclined to pursue risky
strategies than will firms with older managers. Specific forms of risk include unrelated
diversification, product innovation, and financial leverage;

P2 Age: Firms with younger managers will experience greater growth and
variability in profitability from industry averages than will firms with older managers;

P3 Functional track: There will be a positive relationship between the degree of
output-function experience of top managers and the extent to which the firm emphasizes
outputs in its strategy. Indicators of an output emphasis include product innovation,
related diversification, advertising, and forward integration;

P20 Group heterogeneity: In stable environments, team homogeneity will be
positively associated with profitability;

P 21 Group heterogeneity: In turbulent, especially discontinuous environments,
team heterogeneity will be positively associated with profitability.

The study of these Propositions will allow the study to focus simultaneously on the impact
of several demographic and background characteristics in diverse financial corporate
decisions and corporate performance.

The analysis of these different dimensions of decision making will allow to obtain a global
overview regarding European firms’ TMT’s impact on decisions and performance.
Additionally, since each Proposition is tested separately, considering only a combination
of one individual demographic or background characteristic, and one decision or
performance indicator, it is possible to maintain the focus in specific decisions, allowing

to understand the framework/ environment in which each relationship occurs.

3.2 Data collection and databases used

The research on the several Propositions presented in the previous section carries also
large data requirements. Therefore, it is important to use databases which contain detailed
information about European firms’ financial corporate decisions, financial performance,
and demographic indicators of the TMT.

Amadeus database compiles almost all of the information necessary containing, at date of
the study, data about more than nineteen million and nine hundred thousand European

enterprises, including public, private, profit and non-profit organizations.
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From those companies, one hundred thousand are profit organizations with information
regarding the TMT and financial indicators for ten year study period, starting in the 1% of
January 2004 and ending in the 31% of December of 2013.

The only information unavailable in Amadeus were the details regarding the M&A deals
performed by these companies in the ten year period under study. Consequently it was
also necessary to merge the information in Amadeus with the information in Zephyr.
Since the study of each Proposition focuses on different demographic characteristics and
financial indicators, different samples were taken from the one hundred thousand firms.

3.3 Base model

Several authors criticized prior researches, on the Upper Echelons Theory, which were
based on cross-sectional data, given that to establish causality it is important to understand
how the demographic variables interact with the financial variable over time, which is
possible using panel data.

The information present in Amadeus allows for the study of the different relationships for
multiple and consecutive one year periods, for thousands of companies, from a broad set
of industries and European countries, being the perfect base for this research.

The study of each Proposition will imply the use of several individual models,

nevertheless each model will have a similar structure as presented below:
D(c)is = a + fy1itManager characteristic + ﬁzjitControl Variable + €;,

Where, D (c) stands for Decision taken by the corporation;

Manager characteristic stands for the demographic, background or group
characteristic under study in the Proposition;

Control Variable stands for the set of control variables that intend to overcome the
already found exogenous effects.
The set of control variables chosen intends to obtain a clearer view over the impact of
Upper Echelons characteristics in corporate decision and performance.
These control variables are TMT tenure, company size, industry, TMT size, previous year
performance, economic environment turbulence, age of the company, maturity stage of

industry, international experience, TMT compensation, gender diversity, presence of
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executive managers in supervisory roles, and the degree of individualism of the country

in which each firm is located.

3.4 Data processing and data retrieved

The application of the model to different Propositions implies that in some cases
information regarding the TMT and the financial indicators of the firms is sufficient, and
that in other cases it is necessary to obtain also information regarding the M&A deals
performed by those firms.

Therefore, two different databases were taken from Amadeus. The first considering only
the TMT and financial information, and the other restricting the number of firms to the
ones that have performed M&A deals in the study period.

In order to extract the data from Amadeus several restrictions were applied, the study
period was defined as the ten year period starting in the beginning of 2004 and ending in
December 2013, corresponding to the maximum number of years with data available.
The rationale beneath the choice of the large study period is directly linked to the research
topic, the relationships defined by the Propositions should always be true, even though
they may be affected by the environment. The large study period allows to understand if
in fact the relationships occur and are maintained in the European context.
Consequently, the first restriction on the database implied that all the firms selected had
to have information about their financial indicators and TMT demographic characteristics
for all the years studied.

An additional restriction was made on the types of firms chosen. The firms in the study
had to be public or private, thus excluding government institutions and non-profit
organizations, which suffer more from restrictions from institutional logic rules, as
debated by Clarck et al. (2014).

As a result of the aforementioned restrictions it was possible to extract from Amadeus the
first set of data with 110.579 firms, from 29 different countries.

The second dataset extracted, for the study of the impact of TMT characteristics in the
diversification of M&A deals, had an additional restriction, namely the existence of at
least one corporate acquisition in the study period.

The aforementioned selection process held a total of 3.012 firms, from 34 different

countries. This database was then complemented with information from Zephyr.
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After the extraction of data it was observed that in several cases there were blank fields
or fields with the description “N.A.”, meaning non available.

Consequently, an exclusion process was performed considering that in order to conduct
the study it was necessary to have complete information about the necessary financial
indicators and control variables of each firm for all the study period.

Additionally, the information regarding the TMT of each firm needed to be complete
enough to allow for meaningful results. In this case the criteria was different, since having
data for all the top managers of the firm is an excessive restriction.

Therefore, it was considered that having demographic information for two thirds of the
top managers is enough to understand the characteristics of the TMT, since most decisions
in a firm can be performed with a qualified majority.

Additionally, for the specific case of firms with small TMT’s, i.e. firms with less than the
average number of members, a 60% minimum information principle was applied.

The average number of members in the database is four individuals, since usually firms
have odd TMT sizes this number was rounded up to five managers. The previous criteria
implies that the database has to have complete information for at least three managers.
The principles presented above do not guarantee full information for all variables,
nevertheless it is still one of the most restrictive criteria applied in the research on the
Upper Echelons Theory, since some studies were only performed to subsets of the TMT,
and others even ignored the total number of top managers.

The data treatment process was complete with the exclusion of control variables for which
information was not complete or consistent. The first variable to be excluded was TMT
compensation, which was missing for almost all managers. This exclusion is not critical
since another proxy of power was also considered.

The second variable excluded was the date of inception, since impossible numbers were
present in the database, since there were companies with inception date after 2004 that
had financial information for the entire study period, which ranged from 2004 to 2013.
Finally, the variable international experience had to be excluded, since the biographies
present on Amadeus did not contain enough information to allow to understand the degree

of international experience of managers.
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3.5 Final databases

Resulting from the aforementioned demanding data process five different sample
databases were constructed.

The first two databases intended to study Proposition 1, so the relationship between age
and the level of risk undertaken by the corporation. The first sample database considered
as dependent variable the degree of solvency ratio?, as proxy for leverage, and the second
sample database considered as dependent variable the ratio of unrelated acquisitions.

In the following table we can observe the main descriptive statistics regarding the first

sample database variables:

Table 2 - Database 1 main variables

Statistics 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
Average age 47.51] 4837 49.12] 30.04] 50.87) 51.56| 5231] 53.12] 5394 5466
Age standard deviation 9.55 8.55 9.38 9.27 9.20 8.09 8.98 8.96 8.85 8.80

Average solvency ratio 36.50%| 35.66%)| 36.38%| 36.66%| 35 64%| 35.63%| 34.69%| 34 18%| 32 65%| 27 32%
Solvency ratio standard
deviation 35 86%)| 35.68%)|35.09%| 34 80%| 34.69%)| 34 28%| 34 .54%| 36.47%)| 40.56%| 48 57%

Correlation between age

. 0.09 0.09 008 006 0.10 012 009 009 010 0.06
and solvency ratio

Average percentage of
female managers

Percentage of female
managers standard 33.00%)|32.64%|31.89%)|31.65%|31.15%| 30.86%|30.56%)| 30.08%| 29.71%| 28 42%

deviation

Average percentage of
executive managers with | 53.71%| 53.52%| 53.77%)| 53.91%)| 54.35%| 54.72%| 54.92%| 55.49%| 56.31%| 58.21%
supervisory roles

Percentage of executive
managers with supervisory |48 37%|(48.30%)|48.21%|48.05%|47.94%|47.73%| 47 51%|47.13%| 46.71%| 45_80%,

roles standard deviation

Average TMT Temure 542 6.13 6.62 7.25 7.62 8.09 846 8.81 9.08 8.81
TMT Tenure standard

deviation 4128 434 433 474 498 513 543 377 6.14 6.67
Number of companies 634 634 634 634 634 634 634 634 634 634
Number of managers 1'101 1'145] 1215 1'273] 1'387| 1456 1'555| 1'651| 1'772| 2'012

As we can infer, despite their positive correlation the average age and the solvency ratio
variables have a different evolution across time, since the average age records a slight
increase and the solvency ratio present a moderate decrease.

All the remaining variables present an increase, especially the number of TMT members

which increases constantly and significantly across the study period.

! The solvency ratio, already present in Amadeus followed the formula:
Solvency Ratio = (Net Income + Depreciation) / (Short-term + Long-term Liabilities)

17



As stated previously the aim of this study is to understand the impact of TMT
characteristics on European firms’ corporate decisions and performance, being important

to understand the distribution of nationalities and headquarters distribution of the sample:

Table 3 - Nationalities of managers in database 1

Nationality Number of managers
United Kingdom 900
[taly 741
Finland 156
United States of America 23
France 16
Sweden 15
Bulgaria 13
Spain 13
Germany 12
Anstralia 10
Netherlands 10
Canada 7
Switzerland 7
Ireland 5
Denmark 4
Norway 4
Portugal 4
Romania 4
South Africa 4
Japan 3
Poland 3
Algeria 2
Colombia 2
Greece 2
India 2
Malaysia 2
New Lealand 2
Singapore 2
Estonia 1
Pakistan 1
United Arab Emirates 1
Not classified 41

Total 2'012
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Table 4 - Locations of companies in database 1

Location Number of Companies
United Kingdom 297
[talv 231
Finland 53
Spain 17
Sweden 15
France g
Bulgary 5
The Metherlands 4
Romania 3
Ireland 1

Total 634

According to the information presented, the large majority of companies’ locations and
managers’ nationalities are from the United Kingdom, Italy and Finland.

Nonetheless, companies from ten different countries are studied, being one of the largest
number of countries ever considered in the research on the Upper Echelons Theory.

The following table presents the main descriptive statistics regarding the second database:

Table 5 - Database 2 main variables

Statistics Period 2004 - 2013
Average age 50.09
Age standard deviation 563
Average unrelated aquisition rate 15.01%
Uﬂrlelélited aquisition rate standard 31.05%
deviation
Correlation between age and diversified = 08%
=i A0
aquisition rate
Average percentage of female managers 13.16%
Parul:e:tlltage of female managers standard 23.37%
deviation
Average percentage of executive 29,229
managers with supervisory roles
Percentage of executive managers with )
. . 38.34%
supervisory roles standard deviation
Average TMT Tenure 5.80
TMT Tenure standard deviation 354
Number of companies 134
Number of managers 569
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The second database includes the list of corporate acquisition deals performed by 134
companies during the period starting in 2004 and ending in 2013. It is possible to observe
that the average age is similar to the values presented by database 1, and that there is a
tendency for concentration M&A deals, which represent 85% of M&A deals.

This second database is smaller than the previous one since it only considers the
companies which undertook an acquisition deal in the study period. Despite the lower
number of companies the list of nationalities and locations is still relevant.

Nonetheless, we can observe that there is a great concentration in the United Kingdom:

Table 6 - Nationalities of managers in database 2

Nationality Number of managers
United Kingdom 312
[taly 100
Finland 36
Ireland 28
Netherlands 10
United States of America 7
Malavysia 5
Romania 5
Norway 4
Belgum 3
Denmark 3
Germany 3
South Africa 3
Spain 3
Sweden 3
Canada 2
Austria 1
France 1
Sandi Arabia 1
Switzerland 1
Not classified 38

Total 569
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Table 7 - Locations of companies in database 2

Location Number of Companies
United Kingdom 99
Finland 1
Ireland
The Netherlands
[taly
Spain

Sweden

Denmarl:

France

b | | | D [l L | OO | D

Pomama

Total 134

The third database addresses the study of Proposition 2, which related the variability and
growth in return with the age of the TMT members.

This Proposition relates to two different features of return, namely changes in returns and
the growth in return. Therefore, the database had to contain enough information to address
specifically each one of these features. The main variables descriptive statistics in

database 3 can be presented as follows:

21



Table 8 - Database 3 main variables

Statistics 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 2013
Average age 46.13] 4709 4791 488s] 4973 s044] s132] s215] 5297  s386
Age standard deviation 930 9027 930 o926 921 914 o909 o906 891 8.67
Average profit margin 272%|  2.97%| 3.26%| 3.75%| 2.50%| 1.01%| 147%)|-0354%| -8.24%| -13.08%
Profit margin standard 11.51%|  9.38%)| 9.65%| 11.24%|10.92%)| 14.39%| 12.59%| 15.69%| 23.60%| 30.31%
dewviation
Correlation betweenage and| 5 o0 | g o705l 710%| 3.08%| 028%| -0.69%| 2.54%| 7.16%| 261%| -0.45%
profit margin
Average ROA 425%|  3.98%| 4.68%| 5.13%| 2.66%| 1.06%| 1.15%|-193%| -11.28%| -15.79%)
ROA standard deviation 1121%|  9.59%)| 10.95%| 13.02%]|12.52%)| 15.51%| 10.29%|2091%)| 29.33%| 34.74%
;gfmnbe“"m ageand) 4 oserl  2500%| 9.38%|-11.52%| -6.30%)| -12.59%)| -11.60%| 2.15%|  0.63%|  0.24%

not not . . N . ’ ;

Average sales growth , , 23.05%| 14.58%| 7.70%)| -142%| 8.829%| 7.06%| 300.48%| 150.31%

applicable | applicable
Sales growth standard ot 20U | 91 9795 35.21%)|39.43%)| 71.93%| 46.21%)| 52 37%|5790.52%)|3181 41%
deviation applicable | applicable
Correlation befween age and| ot Ot | 143305 5.449%| 7.79%| 5.35%| 0.76% 3.82%| 7.43%|  8.64%
sales growth applicable | applicable
Average percentage of 16.54%| 16.66%)| 16.64%| 17.45%|17.51%)| 17.81%| 18.00%| 17.83%| 18.05%| 17.68%
female managers
Percentage of femal
ereentage offemae 31.09%| 30.90%| 30.35%| 30.56%|30.51%| 30.529%| 30.54%|29.66%| 2928%| 27.19%
managers standard deviation
Average percentage of
executive managers with 14.23%| 14.33%)| 14.77%| 15.22%|15.67%)| 16.38%| 17.15%|18.20%| 19.97%| 23.68%
supervisory roles
Percentage of executive
managers with supervisory | 30.16%|  20.94%| 30.04%| 29.95%|30.27%)| 30.82%| 30.99%|31.14%| 32.05%| 33.82%
roles standard deviation
Average TMT Temure 567 649 725 795 870 937 99s] 1054 1092] 1069
TMT Tenure standard 457 4356| 465 475 490 505 526 564 6.10 6.76
deviation
Number of companies 356 356 356 356 3356|356 356 356 356 356
Number of managers 593 610/ 628 653 700 746 796] 845 917 1083

Similarly to database 1 the average age is increasing over the study period from 2004 to

2013. Additionally, profit margin and ROA, proxy of performance, are much more

volatile than the solvency ratio, showing a decreasing trend over the period of research.

All the remaining variables show an increasing trend, especially the number of managers

which almost duplicates during the period of study.

This sample database also presents a great number of nationalities and locations, being

Italy the largest location and nationality:
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Table 9 - Nationalities of managers in database 3

Nationality Number of managers
Italy 786
Finland 198
Bulgaria 13
Sweden
United Kingdom
France

[
Lad

Spain

Denmarl:

Norway

Romania

Algeria

Germany

Netherlands

Estonia

Ireland

Japan

Poland

Switzerland

United States of America

Not classified 29
Total 1'083

bt [ | | | | e | [ [ | e | [ O D

Table 10 - Locations of companies in database 3

Location Number of Companies
[taly 246
Finland 69
Sweden 13
Spain 10
France 7
Bulgary 5
The Netherlands 3
Romania 3

Total 356

The forth database is intended to address Propositions 3 and 4, which relate the degree of
output focus, measured by the degree of M&A deals’ diversification, with the functional

background of the TMT members.
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In order to perform this analysis, the sample had to contain companies that undertook
corporate acquisitions, and that had information about the biography of managers and
their previous roles.

Given the restrictions imposed by the aforementioned variables only a small number of
companies, located mostly in the United Kingdom, was considered. Additionally the

study period had to be shortened in order to obtain the necessary information:

Table 11 - Database 4 main variables

Statistics Period 2006 - 2013
Average uutputl functional 71.93%
background ratio
Output ﬁmcﬁlcrnlal background ratio 24279
standard deviation
Average unrelated aquisition rate 30.03%
Unrelated aquisition rate standard 45.02%
dewviation
Correlation output functional
background and unrelated 28 21%
aquisition rate
Average percentage of female 6.29%
managers
Percentage of female managers 11.55%
standard deviation
Average pe:rlcentage clrf executive 48.949%
managers with supervisory roles
Percentage of executive managers
with supervisory roles standard 41.69%,
deviation
Average TMT Tenure 410
TMT Tenure standard deviation 3.66
Number of companies 24
Number of managers 115

As a consequence of the reduced number of cases the descriptive statistics of database 4
are not similar to the ones presented in database 2, being the ratio of unrelated acquisitions
the double of the previous database, namely 30%.

Also as a consequence of the smaller number of cases the different number of locations

and nationalities is the smallest among all the five databases:
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Table 12 - Nationalities of managers in database 4

Nationality Number of managers
United Kingdom 58
United States of America 15
Russian Federation 10
Sweden 8
Canada 5
France 5
Australia 2
Germany 2
Netherlands 2
Belgum 1
Ireland 1
Spain 1
Not classified 5

Total 115

Table 13 - Locations of companies in database 4

Location Number of Companies
United Kingdom 19
France
Deutchland 1
The Netherlands 1
Russia 1
Sweden 1

Total 24

Since the proxy of performance were the

25

Finally, the fifth database intended to study Propositions 21 and 22, namely the
relationship between TMT’s heterogeneity and financial performance.

profit margin and ROA, the companies
considered for this sample database were the same as in database 3. Consequently, the

only significant difference is the dependent variable heterogeneity:




Table 14 - Database 5 main variables

Statistics 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Average Blau heterogeneity index |23.14%| 24 11%|2597%)| 26 86%| 28 08%| 29.15%
Blau heterogeneity index standard

o 26.05%) 26.28%| 26.63%| 26.81%:| 26.85%| 26.85%
deviation

Average profit margin 297%| 3.26%| 3.75%| 2.50%| 1.01%| 1.47%
Profit margin standard deviation 038%| 9.65%|11.24%|10.92%| 14.39%;| 12 59%;
Correlation between Blan

heterogeneity index and profit 1.69%] -0.84%| -9.92%| -7.63%| -8.15%| -2.41%
margil

Average ROA 398%| 4.68%| 5.13%)| 2.66%)| 1.06%| 1.15%
ROA standard deviation 0.59%|10.95%| 13.02%| 12.52%| 15.51%| 10.29%

Correlation between Blan
heterogeneity and ROA
Average percentage of executive

1.39%] -2.48%| -9.14%| -9.02%| -6.17%| -3.85%

, , 14.33%(14.77%)| 15.22%)| 15.67%)| 16.38%| 17.15%
managers with supervisory roles

Percentage of executive managers
with supervisory roles standard 29.94%| 30.04%)| 29.95%)| 30.27%| 30.82%| 30.99%
deviation

Average TMT Tenure 6.49 725 795 870 937 098
TMT Tenure standard deviation 456 465 475 490 5.05 526
Number of companies 356 356 356 356 356 356
Number of managers 610 628 653 709 746 796

As we can observe the degree of TMT heterogeneity, proxy by the Blau index of
heterogeneity, is increasing along the study period starting in 2005 and ending in 2010.
Nevertheless, the correlation between the explanatory and the explained variables shows
a great volatility, changing between negative and positive figures.

This volatility can be associated with the different types of environments, namely stable
and turbulent environments.

During the years composing the study period it was possible to identify one environment
changing event, the sub-prime crisis which is estimated to have burst in late 2007.

In order to compare the impact of TMT heterogeneity on performance, two sub-sets of
equal length were determined, namely the period from 2005 to 2007 and the period from
2008 to 2010.

Although the study period is smaller than in database 2 the number of nationalities is still

relevant;
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Table 15 - Nationalities of managers in database 5

Nationality

Number of managers

Ttaly

551

Finland

164

Bulgaria

13

Sweden

1

United Kingdom

France

Norway

Fomania

Spain

Denmark:

Algeria

Germany

Estonia

Ireland

Japan

MNetherlands

Poland

Switzerland

United States of America

ot |t | g | gt | ot [t [ | e | B |l | o | e | o | o | ed |

Mot classified

=
WO

Total

796

27



4. Chosen variables and models constructed
The test of each Proposition required the use of specific sample databases and models, in
order to analyze more clearly the relationship between the demographic characteristics of

TMT members and the financial decisions and corporate performance of their firms.

4.1 Chosen variables

» Dependent variables

Each model focused on the relationship between different TMT characteristics variables,
i.e. the explanatory variables, and different corporate decision and financial indicators,
i.e. the dependent variables.

Therefore, the determination of the corporate decision and financial indicators’ variables
depended on the research questions selected.

In the study of Proposition 1, an analysis between age and risk taking decisions is made
with the selection of two indicators of corporate risk taking, financial leverage and the
degree of diversification of corporate acquisitions.

The financial leverage indicator selected was the “solvency ratio”, which indicates the
ability of each firm to generate enough cash to fulfil the payment of its debt. Therefore,
the lower the ratio, the higher the leverage.

The degree of diversification of corporate acquisitions was measured by the ratio of
“unrelated diversification” computed as the percentage of unrelated businesses’
acquisitions by each one of the 134 companies in the period ranging from 2004 until 2013.
Diversification is associated with risk reduction therefore the higher the rate of unrelated
businesses acquired the lower the risk taking behavior from managers.

The study of Proposition 2 focused on the relationship between age, the variability of
performance and the growth in return. The performance and return indicators chosen were
profit margin, ROA and sales growth.

The performance variables selected, profit margin and ROA, followed previous studies
such as Lieberson and O’Connor (1972), who defended that managers have a greater
degree of discretion over accounting measures, and Certo et al. (2006) who concluded
that most studies found a positive relationships between TMT diversity and ROA.
Proposition 2 defends that age is expected to impact the variability of performance,

therefore the variables used were the standard deviation of the profit margin and of ROA.
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Since age is also expected to be directly linked with growth, the growth variable, sales
growth, was computed as the yearly percentage increase in sales.

Propositions 3 and 4 defend that there is a relationship between the functional background
and the focus of the decisions made by managers, either connected with external growth
and innovation, or focused on internal performance.

In order to study these propositions, the dependent variable chosen was the degree of
diversification, proxy by the degree of unrelated corporate acquisitions performed by 24
firms over the 2006 to 2013 period. The diversification level indicates the focus on
unknown businesses and the will to expand current operations.

Finally, the study of Propositions 21 and 22 comprised the analysis of the relationship
between TMT heterogeneity and corporate performance. Therefore, performance
indicators were once again used, namely the profit margin and ROA of each firm for the
period ranging from the beginning of 2005 until the end of 2013.

Differently from Proposition 2, it is expected that TMT heterogeneity impact performance

directly, therefore the yearly values of profit margin and ROA were used.

» Explanatory variables

The current research focuses on the impact of three main TMT characteristics, age,
functional background and TMT heterogeneity.

The explanatory variable Age was obtained as the average age of the TMT members, in
which the TMT comprised both executive managers and supervisory board.

The functional background variable was proxy by the “Output ratio”, which measures the
percentage of TMT members whose previous job functions are related to the output role,
explained by Hambrick and Mason (1984).

The TMT heterogeneity was measured by the Blau’s Index for heterogeneity computed
using the number of different cultural identities in the TMT in each year.

Each cultural identity was built as a combination of three different TMT characteristics,
nationality, gender and age. Therefore, in each company the different combinations of the
three factors composed a sub-group inside the TMT.

Based on the aforementioned sub-group construction it was possible to compute the

Blau’s Index of heterogeneity, following West and Schwenk’s (1996) research:
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Heterogeneity Index = 1 — Z P?
in which P represents the number of different cultural identity groups in each TMT, i.

» Control variables

Control variables are key in the current analysis since they allow to determine the
environment in which corporate decisions are taken, and performance indicators are
observed, allowing to understand more easily the impact of each TMT characteristic.
The control variables considered in the study were firm size, TMT size, industry, gender
diversity, independence of the supervisory board, TMT tenure, prior performance, and
degree of individualism of the country where firms are located.

Firm size was measured by the assets size, computed as the natural logarithm of the total
assets of each firm. The size of the company signals different environmental constraints,
for instance the capacity to grow or the capacity to take debt.

TMT size was determined as the natural logarithm of the number of TMT members in
each company. It allows to moderate the different types of conflict, since the larger TMT
size allows to reduce agency conflicts and hazardous decisions by the predominant group.
The industry control variable was composed by six industry dummy variables
representing six different industries, considering that the firms without an industry
classification in the database were included in the intersect, “a”. Similarly to the firm size,
the industry variable allows to understand the environmental constraints of each firm.
Gender diversity was proxy by the female ratio, computed as the proportion of women
managers in the TMT of each company. Although, women representativeness is low, it is
expected that women’s different perspective has a moderating impact in decisions.

The degree of independence of the supervisory board was obtained using the “dependency
ratio”, computed as the percentage of supervisory roles performed by executive managers.
The variable allows to understand how much decision making power executive managers
has.

TMT tenure stands for the number of years the managers belonging to the TMT have been
working together as part of the TMT in that specific company.

Contrary Zee and Swagerman (2009), who measured tenure as the length of time each

manager had been working in that company, the method chosen, in the current research,
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considers that TMT tenure can only act as a moderating factor if managers have been
working together in the current role building trust and procedures.

The measures of prior performance depended on the specific model in which they were
applied, thus three control variables were built, previous year sales growth, previous year
profit margin and previous year ROA. As referred by Honing (2012), the current year
performance may be a result of previous years’ performance.

Finally, Hofstede (2001) has shown that some specific culture indicators, such as the
country’s individualism, are significantly different across countries. Given its expected
significant impact, the firms’ countries degree of individualism was considered.

The importance of these variable is supported by the results from Ferris et al. (2013) who
found a significant relationship between the overconfidence of individuals from a country,
which can be influenced by individualism, with the number of M&A deals.

Concluding, most of the control variables chosen have been used previously by other
researchers. In the following table a comparison between the proxy of the current research

and the ones chosen by other authors is made:

Table 16 - Set of control variables used

Control variable Proxy used Other studies Proxy used
Firm size Ln of Total Assets Tibben P. (2010) Ln of Total Sales
TMT size Ln of mmmber of TMT members  |Tibben P. (2010) Number of TMT members
Industry Dummy variable Tibben P. (2010) Dummy variable
Gender diversity Percentage of women in the TMT |Allemand, I et al (2014) Percentage of women in the TMT
[ndepelndence of Percentage of s?pmisor}' roles Allemand, 1. et al. (2014) Percentage of supervisory managers in
supervisory board taken by executive managers the TMT
TMT Tenure Number of years the same set of Zee and Swagerman (2009) Number of years the TMT members

managers has been appointed have worked for the company

Vale observed by the Average value observed by the
Prior performance performance variable in the prior (Honing (2012} performance variable in the prior 5
vear vears

4.2 Models constructed

Conducting the study of different relationships between TMT characteristics and firm
decisions and performance indicators implies the determination of different databases and
models to address each specific Proposition presented by Hambrick and Mason (1984).
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The first model addresses Proposition 1, which considered as dependent variable the
solvency ratio of each firm for each year, and as explanatory variable the average age of
the TMT members:

Solvency ratio;; = a + By;.Age + B, Assets size + 3 ; Female ratio +

Bai:BoD ratio + Bs; ,TMT tenure + B¢, TMT size + B5;Industry + €, (1)

The second model also focused on Proposition 1, by studying the impact of age on the
percentage of unrelated corporate acquisitions made by the firm each year. Differently,
from the first model the data available did not allow for the use of a panel data model,

since there were not enough firms with acquisitions occurring each single year:

Unrelated diversification; = a + By;Age + B, ;Assets size + (5 ;Female ratio +
B, Individualism + B ;BoD ratio + B¢ ;TMT tenure + (8, , TMT size +
Bgilndustry + €; (2)

The third model is the first one to study Proposition 2, considering as dependent variable
the variability in performance, measured by two different variables, the profit margin and
ROA, and as explanatory variable the average age of the TMT members.

Profit Margin Volatility; = a + f;;Age + B, Assets size + 5 ;Female ratio +

B ;BoD ratio + B ,TMT tenure + B¢ ,TMT size + B;:Industry + €; (3a)

ROA Volatility; = a + py;Age + B, Assets size + 5 ;Female ratio +

B4BoD ratio + B ,TMT tenure + B¢ ,;TMT size + B Industry + €; (3b)

Since the variability of performance was measured as the standard deviation of the profit
margin and of the ROA of each firm, a cross-sectional analysis was also performed, using
the average figures of the explanatory and control variables for the study period, ranging
from 2004 to 2013.
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Proposition 2 also comprised the study of relationship between the firm growth in return,
measured by sales growth, and the average age of the TMT members.

This specific relationship was studied using both a cross-sectional and a panel data
analysis, allowing to understand the effect of age on growth in a yearly basis and over an

extended period. Consequently two models were built:

Sales growth; = a + By;Age + B, ;Assets size + f3;Female ratio +

B ;BoD ratio + B ,TMT tenure + B¢ ,;TMT size + B Industry + €; (4a)

Sales growth; = a + By, Age + B, Assets size + 5 ; Female ratio +
B4i¢BoD ratio + Bs; , TMT tenure + B ;TMT size +

+pB, ;. Previous year growth + BgiIndustry + €;, (4b)

Since the data available started in 2004 the sales growth values had to be computed
starting from 2005, thus reducing the study period of model 4a to the set of years ranging
from 2005 until 2013.

The variable “previous year growth” was added to model 4b, as a measure of prior
performance, resulting in the reduction of the study period to the timeframe ranging from
the 2006 to 2013.

Propositions 3 and 4 comprised the analysis of the relationship between diversification,
measured by the degree of unrelated businesses acquired by each firm, and the functional
track of each TMT member:

Unrelated acquisition; = a + fy;0utput ratio + 3, ;Assets size +
psFemale ratio + B, ;Individualism + B ;BoD ratio + B ;TMT tenure +

B, TMT size + B3iIndustry + €; (5)

As in Proposition 1 the model used recurred to a cross-section regression, but the study
period had to be reduced, ranging from 2006 until 2013, in order to have enough

information for a low number of companies, 24 firms were studied.
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Finally, Propositions 21 and 22 were addressed by analyzing the impact of TMT
heterogeneity in corporate performance, measured by the profit margin and ROA, in both
stable and turbulent economic environments.

Given the fact that the analysis comprised two different types of environments, the study
period was divided in two equal timeframes, namely the stable period ranged from 2005
until 2007 and the turbulent period ranged from 2008 until 2010 respectively. The model

was used in both periods was:

Profit Margin;; = a + pBy;.Heterogeneity Index + 3, ; [/Assets size +
B3, Female ratio + B, ; BoD ratio + B ; TMT tenure + B ;TMT size +

+p, ;. Previous year Profit Margin + BgiIndustry + €;, (6a)

ROA;; = a + By Heterogeneity Index + B, ; [Assets size + 5 ; Female ratio +
Byi¢BoD ratio + Bs;  TMT tenure + B¢ ;TMT size + +f,; Previous year ROA +
ailndustry + €;, (6b)

The “previous year profit margin” and “previous year ROA” were added as control
variables based on the same expectations of model 4b, in which the profitability of one

year will impact the actions of the TMT in the following year.
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5. Empirical results

5.1 Results from the regressions

The models presented in the previous Chapter, and their respective databases, were tested
using the tool “E-views”, whose outputs are presented in appendix 1.

As stated in the “Base model” Section, the analysis of the selected Propositions intended
to extend the use of panel data to the study of the Upper Echelons Theory, being this
method applied in three out of the six models.

In the models in which panel data was used, the random effects method of estimation was
chosen, since the activity of each company depends partially on the environment in which
each company operates, not being expected a common intersect for all the firms.

» Proposition 1

The first model to be estimated, used the panel data method, and intended to understand
if the age of the TMT members of European firms impacts the risk taking behavior,
measured by the Solvency Ratio, of these firms.

Proposition 1, assumes that as individuals get older their risk taking behavior reduces,
implying that an older TMT would prefer a lower leverage, i.e. a higher solvency ratio.

The results of the estimation of the model are presented below:
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Table 17 - Relationship between age and solvency ratio

Variable Expected Sign 2004-2013
] 0.758639
C N/A
(14.70575)%==
-0.001334
A +
ge (-1.815294)*
reeete e -0.0047840
— (-29.69905)**==
0.000868
TMT_T T
_Tenure (0.958157)
0.020681
Dependency_rati )
ependency_rafio (1.086101)
Female_ratio * (__1?%[11339;4438)*
-0.012716
TMT_si )
_size (-1.439482)
. . N -0.090368
Leisure and retail N/A (-2.027819)%*
. N -0.102027
Mamufacturing N/A (-2.135083)*=
] ] 0.050384
Natural NiA
atral resources (-0.518169)
] 0.080862
Oth N/A
er (1.604538)
K A
Professional_services N/A E 1 %0; 9?10[:,6;}
bublc services and. s NA -0.090818

(-1.987677)**

Number of observations

6340 (634 cross-sections)

F statistic

08.48805%**

R-squared

0.157395

This table presents the panel data with random effects estimation results of the
estimation of model 1. In which * ** and *** represent the coefficients of
significance 10%6,5% and 1% respectively. "N/A" stands for not applicable.

In fact, the variable age was negatively correlated with the solvency ratio, being

significant at the 10% significance level, indicating that as managers get older they will

take more risks.

This leverage propensity with increasing age may be a result of the standard European
financing mechanisms. As Goldman Sachs (2015) shows European firms financing is

very conservative compared to the United States.
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In fact more than 70% of financing comes from bank loans, which usually demand
guarantees and proven capabilities, features which are associated with more experienced
managers.

Assets size was also found to be negatively correlated with the solvency ratio. These
results may be justified by the fact that companies with a greater amount of assets are able
to support a greater amount of debt.

Against expectations, the female ratio was also negatively correlated with the solvency
ratio, and thus the result point out that in fact companies with more female managers risk
more, by taking more debt.

Finally, some industries presented significant results, meaning that, as expected, leverage
do not depend only on the TMT characteristics but also on industry standards.

The study of Proposition 1 was complemented with the analysis of the impact of age in
the degree of unrelated corporate acquisitions, being older TMT’s acquire more unrelated
businesses in order to diversify their investments and reduce risks. The results of the

model tested are presented in the Table below:
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Table 18 — Relationship between age and corporate diversification

Variable Expected Sign 2004-2013
) 0.808075
C NA (2.059404)**
_ 2712
Age * (-3235;5}
Asses_sae : L5132
-0.003186
TMT Tenure - (-0.331949)
Dependency_ratio - (E -82000538;;3
Female_ratio - (:?éiéiég}
Indfvidualism ] (22[:1843 15 5. 12)2*
. 0.006746
TMT _size ) (0.115923)
Leisure_and retail N/A (: ?;S;;;}
Mandactung NA | Cosmn
Natural resources N/A (: géigig
Professional services N/A (ggggggé)
Public_services_and utilities N/A (: gg:;ij}
Number of observations 134
F statistic 1278871
E.-squared 0.121686

This table presents the OLS, cross-sectional, results of the estimation of model 2. In

which * ** and *** represent the coefficients of significance 10%,5% and 1%

respectively. "IN/A" stands for not applicable.
Results show that there is no significant relationship between age and the degree of
diversification. However, as defended by Hofstede (2001) the cultural variable
individualism had a significant impact by being negatively associated with the degree of

diversification of corporate acquisitions.
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These results show that more individualistic cultures prefer more risky policies, namely
towards concentration, contradicting Ferris et al. (2013) who found similar impacts of
overconfidence in concentration and diversification.

Additionally, oppositely to expectations the dependency ratio was found to be positively
associated with the degree of diversification of M&A deals, indicating that when the
executive board has greater discretion there is a tendency to acquire unrelated businesses.
This specific result may be related to the hubris hypothesis in corporate takeovers
defended by Roll (1986) who defended that managers may acquire other firms to grow
their power.

Therefore, when the supervisory board cannot prevent the executive board from acting on
hubris, it is likely that number of acquisitions increase thus increasing the likelihood of

diversification.

» Proposition 2

According to Proposition 2, the risk taking behavior of younger managers will imply
higher growth in returns but also a higher volatility in performance. Since the impact of
risk taking on return is twofold two models were built.

The first model, tested the impact of age on the variability of return, measured by the
standard deviation of the profit margin and of ROA. The second model tested the impact
of age in growth in return, measured by the growth in sales.

The second model was tested using both a panel data methodology and a cross-sectional
methodology, in order to infer the impact of age in sales growth yearly and over a period.

The results of the first model are presented below:
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Table 19 - Relationship between age and firm's volatility in profit margin

WVariable Expected Sign 2004-2013
) 0.053819
C N/A
(0.840434)
e 0.001313
¢ (2.433267)**
Assets size Donisse
- (1.308499)
-0.000580
TMT Tenure - (-0.525008)
. 0.09626
Dependency_ratio + (0.513871)
0.004462
Female rafi -
cmale_rato (0.313899)
-0.021033
TMT si -
_stze (-2.300124)**
. . y -0.049344
Leisure and retail N/A (-0.891024)
) -0.038181
Mamuifacturin N/A
anttacturms (-0.666409)
_0 DA
Natural resources N/A (_ggjiéé?}
. -0.092960
Other NA (-1.528285)
- 52
Professional _services N/A (_gggi;}
_ 5
Public_services and utilities N/A (_Egééggj}
Mumber of observations 356
F statistic 2.701615%**
R-squared 0.086355

This table presents the OLS, cross-sectional, results of the estimation of model 2. In
which * ** and *** represent the coefficients of significance 10%.3% and 1%
respectively. "N/A" stands for not applicable. This model was subject to a Newey-
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Table 20 - Relationship between age and firm’s volatility in ROA

WVariable Expected Sign 2004-2013
_ 0.271419
C N/A
(3.205047)%*=
-0.000516
A B}
Be (-0.680692)
Assets_size -0-017204
- (-4.166459)***
-0.003088
T™MT T -
— e (-1.951983)*
: 0048580
Dependency_ratio + (2.133624)*
: 0.006219
Female ratio - (0.266200)
0008814
TMT si -
S (0.634709)
. . -, 0.021498
Leisure and retail N/A (0.304250)
_ 0.041958
Mamifacturin N/A
Aractims (0.590618)
_0.0542
Natural resources N/A (_32;6;2}
_ -0.00533
Oth N/A
= (-0.052959)
4525
Professional services N/A (Eg ;1 ;;)
255
Public_services_and_utilities N/A (32;;;2%
Number of observations 356
F statistic 3.18051%*=
E.-squared 0.100117

This table presents the OLS, cross-sectional, results of the estimation of model 2. In
which * ** and *** represent the coefficients of significance 10%6,5% and 1%
respectively. "IN/A" stands for not applicable.

Against expectations the variable age has a slightly positive significant impact on the
variability of the profit margin, implying that as TMT members get older they implement
riskier policies making the volatility in return increase. Age was also found to have no

impact on the volatility of ROA.
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A possible explanation may be the rigidity in decision making, in an environment that is
facing deep changes, as defended by Chown (1960). This rigidity will imply a slower
response to changing environments and consequently a greater impact on the profitability.
In accordance with expectations it was found that the TMT size negatively impacts the
variability in the profit margin, corroborating the assumption from Germet (2011), that
the larger the TMT the more difficult it is for the dominant sub-group to act
independently, reducing the risks taken.

Also, in accordance with expectations the variable dependency ratio was found to be
positively and significantly related with ROA volatility, implying that a management with
greater power will affect more the decisions taken, thus accentuating impact of their
personal characteristics on the decisions and on performance.

The assets size variable was also found to impact negatively the volatility ROA, thus as
the company gets larger it will get a lower volatility in profitability.

Finally, the TMT tenure was also negatively associated with the volatility in ROA,
implying that as the TMT members relationships increase so will the alignment between
their opinions, resulting in a lower risk taking behavior.

As stated previously the second model, which addressed Proposition 2, was implemented
using two different methods. The estimation of the first method which considered the

impact of age on sales growth over an extended period are presented below:
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Table 21 - Relationship between age and growth over an extended period

WVariable Expected Sign 2005-2013
_ 0.066372
C N/A
(0.731890)
Age -0.002563
i (-2.214243)**
Assets_size -0.000874
- (-0.129012)
-0.004041
T™MT T -
- enE (-1.885868)*
0.022626
Dependency rati +
Fpenceney_rato (0.691633)
-0.000000
Female rati -
el _Tane (-0.000487)
-0.0037539
TMT si -
—SE (-1477682)
. . -, 0.113920
Leisure_and_retail N/A (1.616382)
_ 0.112331
Mamifacturin N/A
Aniastmng (1.62980%)
Natural resources N/A (?Ei;;i}
, 0.154473
Oth N/A
= (1.992821)**
532
Professional _services N/A ( ID_ :9143{831‘-99) .
D 4
Public_services and utilities N/A E]] _1309091 E;)
Number of observations 356
F statistic 0.158273
R-squared 0.047065

This table presents the OLS, cross-sectional results of the estimation of model 2. In
which * ** and **¥ represent the coefficients of significance 10%,3% and 1%
respectively. "N/A" stands for not applicable. This model was subject to a Newey-
West correction.

As shown by the results and according to expectations age was found to be negatively
correlated with sales growth. These results are aligned with the findings presented by
Norburn (1986) and Norburn and Birley (1986), and Marinova et al. (2010), implying
that on the long-run companies with older manager will tend to have a lower growth.
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The variable TMT tenure, as expected, was found to be negatively correlated with sales

growth. As expected if the TMT tenure increases the alignment between TMT members

also increases, reducing extreme positions which implies a conversion to risk neutrality.

The second implementation of the model studied the impact of age in yearly sales growth:
Table 22 - Relationship between age and yearly growth

Variable Expected Sign 2006-2013
. -8.084145
C N/A
(-1.436206)
0.081234
A -
Ee (1.611242)
Assets_size 0436226
- (1.700738)*
0.105138
TMT Temure - (0.2501)
, -0.697558
Dependency ratio + (-0.486278)
-0.529614
Female rati -
e e (-0.337657)
-0.276705
TMT _si -
—Sze (-0.320317)
- 24
Previous_vear growth + (_gggg;%
: : - 0.010739
Leisure and retail N/A (0.002203)
. -0.489199
Manufacturin N/A
anmacturing (-0.099834)
_ 5
Natural resources N/A (_33;§§62)
. 0.827383
Oth N/A
= (0.119196)
.02 9
Professional_services N/A (_gaggzg}
Publi i d_utiliti N/A 2.924373
; il
c_services_and utilities (0.503781)
Number of observations 2848 (356 cross-sections)
F statistic 1.406248
E.-squared 0.006409

This table presents the panel data with random effects estimation results of the
estimation of model 1. In which * ** and *** represent the coefficients of
significance 10%,3% and 1% respectively. "N/A" stands for not applicable.
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No statistically significant result was found between TMT average age and the yearly
growth in sales.

The only variable which presented statistically significant results was assets size, which
against expectations presented a positive relationship with the yearly growth in sales. This

result implies that the larger companies have a greater growth capacity each year.

» Proposition 3 and 4

According to Propositions 3 and 4, managers with an output related background will also
take decisions much more focused on innovation and on increasing their markets,
implying that they would be tempted to invest in unrelated firms.

The model constructed intended to use the previous roles performed by the TMT as a sign
of the degree of diversification of corporate acquisitions. However, due to the reduced
number of firms in the sample-database the results were inconclusive, as it is possible to

observe in the following table:
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Table 23 - Relationship between functional track and corporate diversification

Variable Expected Sign 2006-2013
) 1.273492
C Nia (0.787063)
Output_ratio + (gizgi ;)
ses i ‘ Lass1o
-0.023878
TMT_Tenure ) (-0.668404)
Dependency_ratio * (gg;gg;)
— |
il - Corsase
. -0.482351
TMT _size ) (-1.537856)
Liweandsed | NA | P4
Mamuifacturing N/A (: g;;gij}
Natural_resources N/A (: g jii;:}
Professional _services N/A (: E i ;;Sg}
Publ senices s iies | NA | 00T
Number of observations 24
F stafistic 0.658414
R.-squared 0418019

This table presents the OLS, cross-sectional, results of the estimation of model 2. In
which * ** and *** represent the coefficients of significance 10%.3% and 1%
respectively. "N/A" stands for not applicable.

» Proposition 21 and 22

The last model to be implemented intended to test Propositions 21 and 22, according to
which it is expected that in stable economic environments homogeneity has a positive
effect on performance, and that in turbulent environments TMT heterogeneity will lead

to better results.
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The impact of TMT heterogeneity on firm performance was studied considering both the

profit margin and ROA proxy of financial return. The results of the estimation of the

impacts of TMT heterogeneity on both variables are as shown in the following Tables:

Table 24 - Relationship between TMT heterogeneity and profit margin

Variable E"g?md 2005-2007 2008-2010 2005-2010
120
c NA 0.016181 -0.012959 0.006845
| (0.546500) (-0.446228) (0.339726)
TMT_ . -0.038933 -0.006748 -0.020120
Blau_heterogeneity | (-1.650817)* (-0.345782) (-1.381308)
. . -0.002064 -0.000204 20.001200
- | (-1.356100) (-0.130112) (1.128152)
0.000979 0.001444 0.000719
TMT T +
— enE (1.758556)* | (2.678540)*** | (1.962978)**
Deoendence catio | 41 -0.009830 -0.005405 -0.008399
P i | (-1.135801) (-0.652450) (-1.436158)
0.022398 0.007723 0.009859
TMT s +
e (1.755078)* (0.797410) (1.316439)
Previous_year . 0.3944908 0.594694 0.551836
_profit_margin (17.17080)*** | (28.65253)*** | (3531552)%**
_ 0.009567 -0.001854 0.003907
Lei d retal | N/A
Eisure_ane.re (0.338322 (-0.067500) (0.83885)
_ 0.011842 20.010779 0.000579
Manufacturin N/A
aritactime (0.416329) (-0.389854) (0.030034)
_ _ -0.023925 20.016951 -0.018161
Natural N/A
afre_resotrees (-0.699518) -0.509795) (0.872683)
_ -0.015015 0.012411 -0.002980
Oth N/A
= (-0.381689) (0.325119) (-0.111760)
Professional NA 0.051941 0.028371 0.038072
_services | (1.807413) (1.016009) (1.953213)*
Public_services and| 0.007423 0.008797 0.008212
_ utilities | (0.259504) (0.316243) (0.6722
Number of 1068 (356 cross- | 1068 (356 cross- | 2136 (356 cross-
observations sections) sections) sections)
F statistic 23.06320%** | 5245258*** | 80.75088***
R-squared 0.214187 0.373676 0.3363565

This table presents the panel data with random effects estimation results of the estimation of
model 1. In which * ** and *** represent the coefficients of significance 10%_5% and 1%
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Table 25 - Relationship between TMT heterogeneity and ROA

Variable E"g?md 2005-2007 2008-2010 2005-2010
ign
c NA 0.076976 0.007427 0.050669
| (2.262895)** (0.191944) (1.970689)**
TMT_ . 20.049413 -0.043267 -0.044806
Blau_heterogeneity | (-1816604)* | (-1.663387)* | (-2.412854)**
. ] -0.007079 -0.000295 20.004192
- (-4.021235%** |  (L0.141038) | (-3.085119)***
-0.000643 0.000366 -0.000751
TMT T +
— enE (-0.998456) (0.509500) (-1.607431)
Deoendence catio | 41 -0.005565 -0.004479 -0.006822
P i | (-0.558435) (-0.406384) (-0.915841)
0.022464 0.015718 0.015458
TMT s +
e (1.528560) (1.218931) (1.619907)
Previous_year RO | 0.445270 0.345944 0.403966
A (1672383)*** | (14.38015)*** | (22.37311)***
_ 0.014098 0.007469 0.013279
Lei d retal | N/A
Eisure_ane.re (0.434770) (0.024099) (0.543315)
_ 0.012493 -0.012711 0.003895
Manufacturin N/A
aritactime (0.383060) (-0.345247) (0.158440)
_ _ -0.007819 -0.001870 -0.001264
Natural N/A
afre_resotrees (-0.199400) (-0.042264) (-0.042757)
_ 20.053116 0.0030039 -0.009836
Oth N/A
= (-1.177553) (0.590993) (-0.289363)
Professional NA 0.024465 0.006312 0.017981
_services | (0.743055) (0.169912) (0.724542)
Public_services and| 0.003794 0.011661 0.010612
_ utilities | (0.115698) (0.314777) (0.429088)
Number of 1068 (356 cross- | 1068 (356 cross- | 2136 (356 cross-
observations sections) sections) sections)
F statistic 23.75450%%* 15.68134%** | 4024682%**
R-squared 0212718 0.151367 0.18533

This table presents the panel data with random effects estimation results of the estimation of
model 1. In which * ** and *** represent the coefficients of significance 10%_5% and 1%
According to expected, results show that the previous year performance indicators, either
profit margin or ROA, had a positive and significant impact on the performance of the
current year, implying that the decisions taken always consider past performance.
TMT tenure presented a positive relationship with the profit margin, which is according

to expectations and implies that the extent of time TMT members work together the
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greater their alignment between the TMT, which translates into a lower degree of conflict
and consequently a greater return.

Also according to expectations the assets size was found negatively correlated with ROA,
implying that the growth in assets does not translate in a proportional growth in sales.
Finally, the Blau heterogeneity index of heterogeneity was found to be negatively
correlated with profitability on both economic periods, and over the entire study period.
These results in the stable economic period are in line with Hambrick and Mason (1984)
expectations, since in stable periods companies with TMT members with similar
characteristics will have a lower level of conflict, making it easier to apply the standard
internal policies which maximize the return.

However, the results in the turbulent period contradict the original Theory, indicating that
in turbulent periods the affective conflict generated by diversity will have a greater impact
on performance than the benefits of different experiences.

Overall, these results contradict the research made in Europe, namely Marinova (2010)
and Tibben (2010) which also found no impact of diversity, and Germet (2011) and
Honing (2012) who found a positive impact of nationality diversity on performance.
Comparing these results with studies outside Europe, they are found to be aligned with
the results of Miller et al. (1998) and West and Schwenk (1996), who defend the positive
impact of TMT homogeneity.

Concluding, the results indicate that to survive negative periods the company has to decide
and act quickly and in consonance, therefore using the best of opinions, in the shortest
period of time.

In a heterogeneous TMT environment without the proper managing tools the process of
gathering, debating and deciding, taking into consideration all TMT members opinion,
can be difficult, and thus a stronger guidance based on a lower number of opinions may

be preferable, as discussed by Goldstein et al. (1985).

5.2 Consistency checks
The models presented in the previous session were tested in order to verify the consistency
of their results. The first checks performed were the tests of autocorrelation and

heteroscedasticity of the cross-sectional models, their results are shown in appendix 2.
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There is no initial expectation that autocorrelation it is present in the models developed
since the estimations performed attempt to detect a linear relationship between a very
specific demographic characteristic and a very specific financial decision or indicator.
However, models 3a and 4a were found to have serial correlation, implying the necessity
to apply a Newey-West correction. The results presented in the previous Section already
consider the necessary corrections.

Firm decisions and financial indicators may depend on the environment, allowing for the
presence of heteroscedasticity in the models. Nevertheless, no model presented this effect.
The second checks performed validated the specific results of the models which test the
differences between different types of groups of firms, namely model 3 and model 6.
Model 3, used in the study of Proposition 2, tested the impact of age in the volatility of
performance, by verifying if indeed volatility is greater in firms with younger managers.
The results of the estimation prove that the relationship is exactly the opposite, though the
estimator for the impact of age is close to zero. To prove clearly that firms with different
TMT average ages have significantly different volatilities, a Levene test was performed.
Doing so, the sample database was initially divided between the large TMT size group
and the small TMT size group, and then each sub-group was divided in five quintiles of
average age. The results of the Levene test, present in appendix 3, are resumed as follows:
» Large TMT:

Table 26 — Large TMT inter-percentile statistical comparison

Correlation Levene test profit margin Levene test ROA

Quintile 1 with Quitile 2

Not statistically diferent

Not statistically diferent

Quntile 1 with Quitile 3

Statistically different™**

Statistically different®**

Quintile 1 with Quitile 4

Mot statistically diferent

Mot statistically diferent

Quintile 1 with Quitile 5

WMot statistically diferent

Mot statistically diferent

Quintile 2 with Quitile 3 | Statistically different™** Mot statistically diferent
Quintile 2 with Quitile 4 |Not statistically diferent Not statistically diferent
Quintile 2 with Quitile 5 | Not statistically diferent Statistically different™**
Quintile 3 with Quitile 4 | Not statistically diferent Statistically different®

Quintile 3 with Quitile 5

Statistically different®**

Not statistically diferent

Quntile 4 with Quitile 5

Statistically different™**

Statistically different®

* ** and *** represent the coefficients of signfficance 10%,5% and 1%

respectively.
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> Small TMT:

Table 27 - Small TMT inter-percentile statistical comparison

Correlation

Levene test profit margin

Levene test ROA

Quintile 1 with Quitile 2

Statistically different®**

Mot statistically diferent

Quintile 1 with Quitile 3

Statistically different®*

Not statistically diferent

Quintile 1 with Quitile 4

Statistically different™®*

Mot statistically diferent

Quintile 1 with Quitile 5

Mot statistically diferent

Statistically different®*

Quintile 2 with Quitile 3 | Statistically different™®** Statistically different®**
Quintile 2 with Quitile 4 |Statistically different™®** Statistically different®**
Quintile 2 with Quitile 5 | Statistically different™®** Statistically different®**
Quintile 3 with Quitile 4 | Statistically different™®** Statisticallv different™®

Quintile 3 with Quitile 5

Statistically different®*

Mot statistically diferent

Quintile 4 with Quitile 3

Statistically different™®**

Statistically different®**

* ** and *** represent the coefficients of significance 10%,5% and 1%

respectively.
As we can observe, in the larger TMT groups the variance of performance indicators of
most of the age quintiles is not statistically different.
On the other hand, on the smaller TMT groups, the variance of profit margin of nine out
of ten quintile relationships is statistically different, and the variance of ROA of six out
of ten quintile relationship is statistically different.
Thus, we can conclude that for the small TMT group, which composes the large majority
of the database, the age of the TMT is significantly correlated with the volatility of the
profit margin.
On the other hand, given the low number of statistical differences between age quintiles,
we cannot conclude that the age of the TMT is significantly correlated with ROA
volatility.
Model 6, used in the study of Propositions 21 and 22, intended to test the different impacts
of the TMT heterogeneity on the performance of the firms, given a specific economic
environment, either stable or turbulent.
The analysis of the database clearly indicates that from 2007 to 2008 the performance of
the companies dropped suddenly, which indicates the expected transition between
environments due to the sub-prime crisis.
In order to support the results presented in the previous Section, an Anova analysis was
performed, proving that there is a statistically significant difference between the profit
margins and the ROA of the firms’ pre-2008 and post-2008.
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The profit margin the Anova F-Test, presented in appendix 4, presents a value of
34.63477, proving that the profit margins’ were statistically significantly different,
between the two periods, at the 1% significance level.

The ROA the Anova F-Test, presented in appendix 4, presents a value of 6.776375,
proving that the ROAs’ were statistically significantly different, between the two periods,

also at the 1% significance level.
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6. Conclusion

The Upper Echelons Theory presented in 1984 by Hambrick and Mason has been subject
to multiple tests using distinct methods during the last three decades. The results from
these previous studies have lead to a better knowledge regarding the managerial impact
on the decisions and performance of companies.

The great majority of past studies focused on specific environmental circumstances,
industries and countries, being mainly performed in samples of firms operating in the
United States. Therefore, the knowledge regarding the impact of managers in European
companies is still scarce.

The current study attempts to increase the knowledge on European companies’ decision
making by introducing a different methodology. This new approach considers a cross-
national European environment, in which the firms are treated as equal independently of
the country in which they are based.

The approach chosen contradicts the criticism made by Hambrick (2007), assuming that
the influence of specific characteristics of managers on the decisions taken by the firms
should not be entirely connected to the culture of each manager.

In order to apply this methodology some of the original Propositions presented by
Hambrick and Mason (1984) were tested using a large sample of firms across a broad
study period, ranging from the beginning of 2004 until the end of 2013.

Once again, the methods chosen differ from previous research, firstly by avoiding the
restriction of the study of the Upper Echelons Theory to specific environmental
circumstances, and secondly by preventing the use of survey methodologies which
depend greatly on the rates of response.

Finally, the current research builds on knowledge gathered from previous studies, namely
by considering as part of the TMT both executive management and the supervisory
boards, since it is expected that human traits influence the perception of all the managers.
As a result of this approach it was possible to better understand the influence of some
TMT characteristics on the decisions and performance of European firms.

The first main finding contradicted the results from Bertrand e Schoar (2003) since, in

European firms, age has been found to be positively correlated with leverage.
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These results may be associated with the conservative financing structure of European
firms, which favors loans whose clauses may be excessively demanding for younger and
less experienced managers with a lower wealth.

The second conclusion allows to realize that corporate acquisitions are not solely
influenced by managers’ personal characteristics, it is in fact also a result of specific
cultural variables, namely the individualism of the country where companies are located,
as Hofstede (2001) and Ferris et al. (2013) have point out.

The third conclusion contradicted the original expectations of Hambrick and Mason
(1984) once again, since age has been found to be positively associated with the volatility
of profitability, when measured by the profit margin.

In accordance to the Upper Echelons Theory it has been found that age is negatively
correlated with sales growth. Once again the findings do not support the idea that younger
managers risk more, although they seem to have a better sales growth.

Finally, the most interesting and surprising findings were related to TMT heterogeneity
which was found to be overall negatively correlated with firm performance, measured by
two indicators the profit margin and ROA.

Dividing the study period into a stable, 2005 to 2007, and a turbulent economic period,
2008-2010, it was possible to find a statistically significant negative correlation between
diversity and the profit margin for the turbulent period, and a significant negative
correlation between diversity and ROA for both the stable and the turbulent periods.
These results support the theory for the stable period, since it is expected that
homogeneous TMTs act in an aligned way following the structures and procedures
already in place.

On the other hand, contrary to the Theory results indicate that in turbulent periods TMT
heterogeneity impacts negatively performance, which may be a result from affective
conflict present in stressful environments.

Concluding, these findings corroborate the arguments presented by Goldstein et al.
(1985), Lejarraga et al. (2014) and Diskell and Salas (1991), which indicate that under
threat groups show rigidity in the decision making process, and react slowly to the

changes in the environment.
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Therefore, in a turbulent economic situation it may be preferable to concentrate the
decision making process in a more restrict and homogeneous group, in order to prevent
the negative consequences of a slow reaction.

Finalizing, the aforementioned results shall be used with caution since they depend on the
samples used, which depend on the availability of information in the databases, and on
the classification of the functional background and types of M&A variables, which
followed the criteria presented in appendix 5.

Nevertheless, as mentioned previously, the use of a large database allows for a less biased
analysis than questionnaire methods, being expected that the future improvement of the
quality of information, present in the databases, will increase the knowledge on the

European companies’ decision making process.
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Appendixes

Appendix 1 — E-views models’ outputs

The econometric/statistical software E-views was the tool used in the testing of the
different models. In this appendix the outputs for each model are presented in order to
support the results presented in section 5.1.

» Proposition 1 model 1: Relationship between age and solvency ratio

(=] Equation: SOLVENCY_REGRESS Workfile: SOLVENCY RATIO PANELV3:... — B X

[‘u’iewIProcIDbject] [PrinthamelFreeze] [Estimate]ForecastIStatisesids]

Dependent Variable: SOLVEMNCY_RATIO

Method: Panel EGLS (Cross-section random effacts)
Date: 07/25M15 Time: 14:27

Sample; 2004 2013

Periods included: 10

Cross-sections included: 634

Total panel (balanced) observations: 6340

Swamy and Arora estimator of component variances

Wariable Coefficient Std. Error t-Statistic Prob.
cC 0758368 0.051570 14 70575 0.0000
ASSETS_SIZE -0.047840 0.001611  -29.69905 0.0000
AVERAGE_AGE -0.001334 0.000735 -1.815204 0.0695
DEFPEMDEMNCY_RATIO 0.020681 0.019041 1.086101 02775
FEMALE_RATIO -0.039448 0022622 1743748 0.0813
TMT_SIZE -0.012716 0008834  -1439482 0.1501
TMT_TENURE 0.000868 0.000906 0.958157 0.3380
LEISURE -0.090368 0.044564  -2.027819 0.0426
MANUFACTURING -0.102027 0047786  -2.135083 0.0328
MATURAL_RESOURCES -0.050384 0087235 -0.518169 0.6044
OTHER 0.080862 0.050396 1.604538 01086
PROFESSIOMAL_SERVICES  0.047065 0.042821 1.099107 02718
PUBLIC_SERVICES -0.090818 0.045690  -1.987677 0.04569
Effects Specification
5D. Rhao
Cross-section random 0.260745 0.6749
Idiosyncratic random 0.180980 0.3251
Weighted Statistics
R-squared 0.157395 Mean dependentvar 0.074031
Adjusted R-squared 0.155797 S.0. dependentvar 0197974
S.E. of regression 0.181899 Sum squared resid 2093441
F-statistic 98 48805 Durbin-Watson stat 1113720
ProbiF-statistic) 0.000000
Unweighted Statistics
R-squarad 0248697 Mean dependent var 0345314
Sum squared resid 665.8692 Durbin-Watson stat 0488073
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» Proposition 1 model 2: Relationship between age and unrelated diversification

(=] Equation: MA_AGE_INDIVIDUALISM  Workfile: AGE CROSS SECTION - V4 - WIT.. — B X

[View[ProclObject] [PrintIName 1 Freezel [EstimateIForecastIStats 1 Residsl

Dependent Variable: UNRELATED_M_A
Method: Least Squares

Date: 08/03M15 Time: 20:02

Sample: 1134

Included observations: 134

Variable Coeflicient Std. Error t-Statistic Prob.

C 0.808075 0.392383 2.059404 0.0416
ASSET_SIZE 0.009352 0.005914 1.581329 0.1164
AVERAGE_AGE -0.002712 0.005525  -0.490805 0.6245
AVERAGE_TEMURE -0.003186 0.009597  -0.331949 0.7405
DEPEMDENCY_RATIO 0.205806 0.114312 1.800395 0.0743
FEMALE_RATIO -0.132118 0129506  -1.020166 0.3097
TMT_SIZE 0.006746 0.058194 0.115923 0.9079
LEISURE_AND_RETAIL -0.167721 0.120437  -1.392602 0.1663
MANUFACTURING -0.054917 0122165  -0.449537 0.6539
NATURAL_RESOURCES -0.238546 0.351154  -0.679322 0.4982
OTHER 0.352799 0.252821 1.385449 0.1655

PROFESSIONAL_SERVICES 0.037064 0.092945 0.398776 0.6908
PUBLIC_SERVICES_AMND_UTIL  -0.064183 0.114826  -0.558954 0.5772

INDIVIDUALISM -0.836329 0.379442  -2.204101 0.0294
R-squared 0.121686 Mean dependentwvar 0.150995
Adjusted R-squared 0.026535 S.D. dependentvar 0.342229
5.E. of regression 0.337658 Akaike info criterion 0.765043
Sum squared resid 1368158 Schwarz criterion 1.067803
Log likelihood -37.25789 Hannan-Quinn criter. 0.888075
F-statistic 1.278871 Durbin-Watson stat 1.868188
Prob{F-statistic) 0.234915

» Proposition 2 model 3a: Relationship between age and profit margin volatility

(=] Equation: PROFIT_REDUCED_SC_CORR Workfile: PROFIT VOL CROSSV3 -R.. — B X

[View]Procl Objectl [PrintINamelFreeze] [EstimatelForecastlStatsIResidsl

Dependent Variable: PROFIT_VOLATILITY

Method: Least Squares

Date: 07/25M5 Time: 16:34

Sample: 1 356

Included observations: 356

HAC standard errors & covariance (Bartlett kernel, Mewey-West fixed
bandwidth = 6.0000)

Variable Coeflicient Std. Error t-Statistic Prob.

C 0.053819 0.064037 0.840434 0.4013

AGE 0.001313 0.000540 2433267 0.0155
AVERAGE_TMT_SIZE -0.021033 0.009144  -2.300124 0.0220
AVERAGE_TMT_TEMURE -0.000580 0.001105  -0.525008 0.5999
AVERAGE_TOTAL_ASSETS 0.004555 0.003481 1.308499 0.1916
DEPENDEMNCY_RATIO 0.009626 0.018732 0.513871 0.6077
FEMALE_RATIO 0.004462 0.014213 0.313899 0.7538
LEISURE_AND_RETAIL -0.049344 0.055435 -0.890124 0.3740
MANUFACTURING -0.038181 0.057294  -0.666409 0.5056
NATURAL_RESOURCES -0.045410 0.062838  -0.722651 0.4704
DTHER -0.092960 0.060827  -1.528285 0.1274

PROFESSIONAL_SERVICES -0.003521 0.055209  -0.063084 0.9497
PUBLIC_SERVICES_AND_UTIL  -0.015366 0057333  -0.268004 0.7889

R-squared 0.086355 Mean dependentvar 0.108520
Adjusted R-squared 0.054391 S.D. dependentvar 0.086148
S.E. ofregression 0.083772 Akaike info criterion -2.085594
Sum squared resid 2407107 Schwarz criterion -1.944094
Log likelinood 3842358 Hannan-Quinn criter. -2.029308
F-statistic 2701615 Durbin-Watson stat 1.813908
Prob(F-statistic) 0.001697 Wald F-statistic 3599117
Prob(Wald F-statistic) 0.000044
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> Proposition 2 model 3b: Relationship between age and ROA volatility

E] Equation: UNTITLED Woerkfile: ROA VOL CROSS V1:Untitled\, - B X

[Viewl Proc[ Objectl [Printl NameIFreezel [EstimateIForecastI Stats 1 Residsl

Dependent Variable: ROA_VOLATILITY
Method: Least Squares

Date: 07/25(15 Time: 15:26

Sample: 1 356

Included observations: 356

Variable Coefficient Std. Error t-Statistic Prob.

c 0.271419 0.082372 3.295047 0.0011

AGE -0.000516 0.000758  -0.680692 0.4965
AVERAGE_TMT_SIZE 0.008814 0.013887 0.634709 0.5260
AVERAGE_TMT_TENURE -0.003088 0.001582  -1.951983 0.0518
AVERAGE_TOTAL_ASSETS -0.017204 0.004129  -4.166459 0.0000
DEPENDEMCY_RATIO 0.048580 0.022769 2133624 0.0336
FEMALE_RATIO 0.006219 0.023361 0.266200 0.7902
LEISURE_AND_RETAIL 0.021498 0.070659 0.304250 07611
MANUFACTURING 0.041958 0.071041 0.590618 0.5552
NATURAL_RESOURCES -0.054270 0.085592  -0.634053 0.5265
OTHER -0.005333 0.100694  -0.052959 0.9578

PROFESSIONAL_SERVICES 0.034525 0.071598 0.482197 0.6300
PUBLIC_SERVICES_AND_UTIL ~ 0.025508 0.071387 0.357321 0721

R-squared 0.100117  Mean dependent var 0.126114
Adjusted R-squared 0.068634 S.D. dependentvar 0124172
SE. ofregression 0.118835 Akaike info criterion -1.368570
Sum squared resid 4925621 Schwarz criterion -1.228069
Log likelihood 286.7834 Hannan-Quinn criter. -1.3132383
F-statistic 3180051 Durbin-Watson stat 1970754
Prob(F-statistic) 0.000249

» Proposition 2 model 4a: Relationship between age and long-term growth

(=] Equation: UNTITLED Workfile: SALES GROWTH CROSS V3:Untitled\ -8 X

[ViewlProcIObject] [PrinthameIFreeze] [EstimatelForecastIStatisesidsl

Dependent Variable: SALES_GROWTH_AVERAGE

Method: Least Squares

Date: 07/25M15 Time: 15:33

Sample: 1 356

Included observations: 356

HAC standard errors & covariance (Bartlett kernel, Newey-West fixed
bandwidth = 6.0000)

Variable Coeflicient Std. Error t-Statistic Prob.

c 0.065372 0.090686 0.731890 0.4647

AGE -0.002563 0.001158  -2.214243 0.0275
AVERAGE_TMT_SIZE -0.037539 0.025404 1477682 0.1404
AVERAGE_TMT_TENURE -0.004041 0.002143  -1.885868 0.0602
AVERAGE_TOTAL_ASSETS -0.000874 0.006777  -0.129012 0.3974
DEPENDEMCY_RATIO 0.022626 0.032713 0.691663 0.4896
FEMALE_RATIO -1.36E-05 0.027894  -0.000487 0.9996
LEISURE_AND_RETAIL 0.113920 0.070478 1.616382 0.1069
MANMUFACTURING 0.112331 0.068923 1.629805 0.1041
NATURAL_RESOURCES 0.081488 0.077901 1.046033 0.2963
OTHER 0.154473 0.077515 1.992821 0.0471

PROFESSIONAL_SERVICES 0.135329 0.069477 1.947819 0.0523
PUBLIC_SERVICES_AND_UTIL ~ 0.100124 0.071827 1.393967 0.1642

R-squared 0.047065 Mean dependentvar -0.008339
Adjusted R-squared 0.013726 S.D. dependentvar 0.179563
5.E. of regression 0178327 Akaike info criterion -0.574567
Sum squared resid 10.90753 Schwarz criterion -0.433066
Log likelihood 1152728 Hannan-Qwinn criter. -0.518280
F-statistic 1.411702 Durbin-Watson stat 1703414
Prob(F-statistic) 0158273 Wald F-statistic 2103260
Prob(Wald F-statistic) 0.016282
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» Proposition 2 model 4b: Relationship between age and yearly growth

(=] Equation: UNTITLED Workfile: SALES GROWTH PANEL V3 - WITHPREVY.., — B X

[Viewl Proc] Dbjectl [Print] Mame l Freeze] [Estimate I Forecastl Stats I Residsl

Dependent Variable: SALES_GROWTH

Method: Panel EGLS (Cross-section random effects)
Date: 07/25M15 Time: 15:37

Sample: 2006 2013

Periods included: 8

Cross-sections included: 356

Total panel (balanced) observations: 2848

Swamy and Arora estimator of component variances

Variable Coefficient Std. Errar t-Statistic Prob.

c -8.084145 5628819  -1.436206 0.1511

AGE 0.081234 0.050417 1.611242 0.1072
DEPEMDEMNCY_RATIO -0.697558 1434484  -0.486278 0.6268
FEMALE_RATIO -0.529614 1568496  -0.337657 0.7356
LEISURE_AND_RETAIL 0.010739 4874730 0.002203 0.9982
MANUFACTURING -0.489119 4899313 -0.0993834 0.9205
NATURAL_RESOURCES -0.316850 5899666  -0.053706 0.9572
OTHER 0.827383 6.941384 0119196 0.9051

PREVIOUS_YEAR_GROWTH -0.000240 0.004774  -0.050217 0.9600
PROFESSIONAL_SERVICES -0.276732 4938694  -0.056033 0.9553
PUBLIC_SERVICES_AND_UTIL ~ 2.924575 4925346 0.593781 0.5527

TMT_SIZE -0 276705 0863847  -0.320317 07488
TMT_TENURE 0.105138 0.091396 1.150358 0.2501
TOTAL_ASSETS 0456226 0268252 1.700738 0.0891
Effects Specification
5D Rho
Cross-section random 0.000000 0.0000
Idiosyncratic random 2339850 1.0000
Weighted Statistics
R-squared 0.006409 Mean dependentvar 0.638352
Adjusted R-squared 0.001852 S.D. dependentvar 23.38051
S.E. ofregression 2336885 3um squared resid 1547656
F-statistic 1.406248 Durbin-Watson stat 2.014617
Prob(F-statistic) 0147972
Unweighted Statistics
R-squared 0.006409 Mean dependentvar 0.638352
Sum squared resid 1547656, Durbin-Watson stat 2.014617
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» Propositions 3 and 4 model 5: Relationship between functional background and

unrelated diversification

=] Equation: MA_QUTPUT_INDIVIDUALISM  Workfile: FUNCTIOM CROS5SECTL., - B X

[View] Procl Object] [PrintINameIFreeze] [EstimateIForecastI StatsIResids]

Dependent Variable: UNRELATED_M_A
Method: Least Squares

Date: 08/03M15 Time: 19:56

Sample: 124

Included observations: 24

Variable Coefficient Std. Error t-Statistic Prob.
c 1.273492 1.618030 0.787063 0.4479
ASSETS_SIZE 0.041227 0.028659 1.438519 0.1781
AVERAGE_TEMURE -0.023878 0.035724  -0.6G68404 0.5177
DEPENDEMNCY_RATIO 0.134608 0.339139 0.396901 0.6990
FEMALE_RATIO -0.309624 1.308127  -0.236692 0.8172
TMT_SIZE -0.482351 0.313651  -1.537856 0.1523
LEISURE_AND_RETAIL -0.459088 0.667056  -0.688231 0.5056
MANUFACTURING -0.577689 1.088370  -0.530784 0.6061
NATURAL_RESOURCES -0.356416 0.524034  -0.432526 0.6737
OUTPUT_RATIO 0.370247 0.710985 0.520751 0.6129

PROFESSIOMNAL_SERVICES -0.117760 0700969  -0.167996 0.8696
PUBLIC_SERVICES_AND_UTIL  -0.607339 0.850259  -0.714299 0.4399

INDIVIDUALISM -1.037128 1378126  -0.752564 0.4675
R-squared 0.418019 Mean dependentvar 0.300347
Adjusted R-squared -0.216869 S.D. dependentvar 0.459892
S.E. of regression 0.507315 Akaike info criterion 1.753805
Sum squared resid 2.831053 Schwarz criterion 2421918
Log likelihood -8.405662 Hannan-Quinn criter. 1.953097
F-statistic 0.658414 Durbin-Watson stat 2037838
Prob(F-statistic) 0.758351
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» Propositions 21 and 22 model 6a: Relationship between TMT heterogeneity and
profit margin
Period 2005-2007

E] Equation: PM_2007 Workfile: UNTIL 2007 V2 - WITH PREV PROFIT:Untitled, — B X
[ViewIProcIObjectl [Print[NameIFreeze] [EstimatelForecastlStats]Residsl
Dependent Variable: PROFIT_MARGIMN
Method: Panel EGLS (Cross-section random effects)
Date: 07/25M15 Time: 16:14
Sample: 2005 2007
Periods included: 3
Cross-sections included: 356
Total panel (balanced) observations: 1068
Swamy and Arora estimator of component variances
Variable Coeflicient Std. Error -Statistic Prob.
cC 0.016181 0.029605 0546550 05848
ASSETS_SIZE -0.002064 0.001522  -1.356100 01754
DEPEMDEMNCY_RATIO -0.009830 0.008655  -1.135801 0.2563
LEISURE_AND_RETAIL 0.009567 0.028276 0338322 07352
MANUFACTURING 0.011842 0.028445 0416329 06773
MNATURAL_RESOURCES -0.023925 0.034202  -0.699518 0.4544
OTHER -0.015015 0039338  -0.381689 07028
PREVIOUS_YEAR_PROFIT 0.394908 0.022999 17.17080 0.0000
PROFESSIONAL_SERVICES 0.051941 0.028738 1.807413 0.0710
PUBLIC_SERVICES_AMD_UTIL  0.007423 0.028603 0.259504 0.7953
TMT_BLAU_HETEROGEMEITY  -0.038933 0.023584  -1.650817 0.0891
TMT_SIZE 0.022398 0.012762 1755078 0.0795
TMT_TENURE 0.000979 0.000557 1.758556 0.07849
Effects Specification
sD. Rho
Cross-section random 0.027985 0.1452
Idiosyncratic random 0.067887 0.8548
Weighted Statistics
R-squared 0.214187 Mean dependentvar 0.027068
Adjusted R-squared 0.205249 S.D. dependentvar 0.088582
S.E. of regression 0.078970 Sum squared resid 6.579266
F-statistic 23.96320 Durbin-Watson stat 1.970734
Prob(F-statistic) 0.000000
Unweighted Statistics
R-squared 0.284353 Mean dependentvar 0.033258
Sum squared resid 7.839975 Durbin-\Watsaon stat 1778235
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Period 2008-2010

=] Equation: UNTITLED Workfile: 2008 TO 2010 V2 - WITH PREV PROFIT:Untitl., — 5 X
[ViewIProcIDbjectl [Print]NameIFreeze] [EstimateIForecastlStatisesidsl
Dependent Variable: PROFIT_MARGIMN
Method: Panel EGLS (Cross-section random effects)
Date: 07/25/15 Time: 16:09
Sample: 2008 2010
Periods included: 3
Cross-sections included: 356
Total panel (balanced) observations: 1068
Swamy and Arora estimator of component variances
Wariable Coefficient 3td. Error t-Statistic Prob.
C -0.0128549 0.029042  -0.446228 0.6555
ASSETS_SIZE -0.000204 0.001568 013012 0.8965
DEPEMDEMCY_RATIO -0.005405 0.008284  -0.652450 0.5143
LEISURE_AND_RETAIL -0.001854 0.027471  -0.067500 0.94862
MANUFACTURING -0.010779 0.027648  -0.389354 0.6967
MNATURAL_RESOURCES -0.016851 0.033250  -0.509795 0.6103
OTHER 0.012411 0.038173 0.325119 0.7452
PREVIOUS_YEAR_FPROFIT 0.594594 0.020755 28.65253 0.0000
PROFESSIOMAL_SERVICES 0.028371 0.027924 1.016009 0.3099
PUBLIC_SERVICES_AND_UTIL  0.008797 0.027816 0.316243 0.7519
TMT_BLAL_HETEROGEMEITY  -0.006748 0.019516  -0.345732 0.7296
TMT_SIZE 0.007723 0.009685 0.797410 0.4254
TMT_TENURE 0.001444 0.000539 2.678540 0.0075
Effects Specification
5.0 Rho
Cross-section random 0.000000 0.0000
Idiosyncratic random 0.080861 1.0000
Weighted Statistics
R-squared 0.373676 Mean dependent var 0.016614
Adjusted R-squared 0.366552 S.D. dependentvar 0127365
S.E. ofregression 0.101369 Sum squared resid 10.84089
F-statistic 5245258 Durbin-Watson stat 2240513
Prob(F-statistic) 0.000000
LUnweighted Statistics
R-squared 0.373676 Mean dependent var 0.016614
Sum squared resid 10.84089 Durbin-Watson stat 2240513
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Period 2005-2010

(=] Equation: PM_2005_2010 Waorlkfile: 2005-2010 V1 - WITH PREV PROFIT=Untitledy, — M X

[View]ProcIDbject] [PrintINameIFreezel [Estimate]ForecastIStatsIResidsl

Dependent Variable: PROFIT_MARGIMN

Method: Panel EGLS (Cross-section random effects)
Date: 07/26M5 Time: 12:06

Sample: 2005 2010

Periods included: 6

Cross-sections included: 356

Total panel (balanced) observations: 2136

Swamy and Arora estimator of component variances

Yariable Coefficient Std. Errar t-Statistic Prob.

C 0.006845 0.020150 0.339726 0.7341
ASSETS_SIZE -0.001200 0.001064  -1.128152 0.2594
DEPEMNDEMCY_RATIO -0.008399 0.005848  -1.436158 01511
LEISURE_AND_RETAIL 0.003907 0.019171 0.203824 0.8385
MANUFACTURING 0.000579 0.019287 0.030034 0.9760
NATURAL_RESOURCES -0.018161 0.023203 -0.782683 0.4339
OTHER -0.002980 0.026668  -0.111760 0.9110

PREVIQUS_YEAR_PROFIT 0.551836 0.015626 35.31552 0.0000
PROFESSIONAL_SERVICES 0.038072 0.019492 1.953213 0.0509
PUBLIC_SERVICES_AND_UTIL ~ 0.008212 0.019403 0.423254 0.g722
TMT_BLAU_HETEROGEMEITY  -0.020120 0.014566  -1.381308 01673

TMT_SIZE 0.0095859 0.0074849 1.316438 01882
TMT_TEMURE 0.0007149 0.000366 1962978 0.0498
Effects Specification
5D Rho
Cross-section random 0.000000 0.0000
Idiosyncratic random 0.079959 1.0000
Weighted Statistics
R-squared 0.336565 Mean dependentvar 0.024936
Adjusted R-squared 0332815 5S.D. dependentvar 0.115358
S.E. of regression 0.094227 Sum squared resid 18.84937
F-statistic 8975088 Durbin-Watson stat 2105504
ProbiF-statistic) 0.000000
LUnweighted Statistics
R-squared 0.336565 Mean dependentvar 0.0249386
Sum squared resid 18.84937 Durbin-\Watson stat 21058504
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» Propositions 21 and 22 model 6b: Relationship between TMT heterogeneity and
ROA
Period 2005-2007

E] Equation: UNTITLED Worldile: UNTIL 2007 V1 - WITH PREV ROAz:Untitled, - B X
[View]ProcIDbject] [PrinthamelFreeze] [EstimatelForecast[Statisesids]
Dependent Variable: ROA
Method: Panel EGLS (Cross-section random effects)
Date: 07/25M15 Time: 16:27
Sample: 2005 2007
Periods included: 3
Cross-sections included: 356
Total panel (balanced) observations: 1063
Swamy and Arora estimator of component variances
Variable Coefficient Std. Error t-Statistic Prob.
C 0.076976 0.034017 2262885 0.0238
ASSETS_SIZE -0.007079 0.001760  -4.021235 0.0001
DEPEMDEMNCY_RATIO -0.005565 0.009966  -0.558435 0.5767
LEISURE_AMD_RETAIL 0.014098 0.032426 0434770 06638
MAMUFACTURING 0.012493 0.032615 0383060 07018
MATURAL_RESOURCES -0.007819 0.039213  -0.199400 0.8420
OTHER -0.053116 0.045107  -1.177553 0.2392
PREVIOUS_YEAR_ROA 0.445270 0.026625 16.72383 0.0000
PROFESSIOMNAL_SERVICES 0.024465 0.032924 0.743055 04576
PUBLIC_SERVICES_AND_UTIL  0.003794 0.032790 0.115698 0.90749
TMT_BLAU_HETEROGEMEITY  -0.049413 0.027201  -1.816604 0.0696
TMT_SIZE 0.022464 0.014696 1.528580 01267
TMT_TEMURE -0.000643 0.000644  -0.998456 0.3183
Effects Specification
5.0 Rho
Cross-section random 0.023951 0.0717
|diosyncratic random 0.086174 09283
Weighted Statistics
R-sgquared 0212718 Mean dependent var 0041419
Adjusted R-zquared 0203763 S.D. dependentwvar 0106245
S.E. ofregression 0.094805 Sum squared resid 9432299
F-statistic 23.75450 Durbin-Watson stat 1.996512
ProbiF-statistic) 0.000000
Unweighted Statistics
R-squared 0.244875 Mean dependent var 0.045968
Sum squared resid 10.27245  Durbin-Watson stat 1.895845
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Period 2008-2010

(=] Equation: UNTITLED Workfile: 2008 TO 2010 V1 - WITH PREV ROA:Untitle... — B X

[ViewIProcIObjectl [PrinthamelFreeze] [EstimateIForecastIStatsIResids]

Dependent Variable: ROA

Method: Panel EGLS (Cross-section random effects)
Date: 07/25M15 Time: 16:23

Sample: 2008 2010

Periods included: 3

Cross-sections included: 356

Total panel (balanced) observations: 1068

Swamy and Arara estimator of component variances

Variable Coefficient Std. Error t-Statistic Prob.

C 0.007427 0.038691 0.191944 0.8478
ASSETS_SIZE -0.000295 0.002088  -0.141038 0.8879
DEPEMNDEMCY_RATIO -0.004479 0.011021  -0.406384 0.6845
LEISURE_AMD_RETAIL 0.007469 0.036593 0.204009 0.8383
MANUFACTURING -0.012711 0.036817  -0.245247 0.7300
MNATURAL_RESQURCES -0.001870 0.044256  -0.042264 0.9663
OTHER 0.030039 0.050837 0.590883 0.5547
PREVIOUS_YEAR_ROA 0.345944 0.024057 14.38015 0.0000

PROFESSIONAL_SERVICES 0.006312 0.037146 0169912 0.8651
PUBLIC_SERVICES_AND_UTIL ~ 0.011661 0.037046 0.314777 0.7530
TMT_BLAU_HETEROGEMEITY  -0.043267 0.026011  -1.663387 0.0965

TMT_SIZE 0.015718 0.012395 1.21883 0223
TMT_TENURE 0.000366 0.000718 0.509500 0.6105
Effects Specification
5.0. Rho
Cross-section random 0.000000 0.0000
Idiosyncratic random 0107683 1.0000
Weighted Statistics
R-squared 0151367 Mean dependentvar 0.016211
Adjusted R-squared 0.141715 S.D. dependentvar 0.129786
5.E. of regression 0120239 Sum squared resid 15.25249
F-statistic 15.68134 Durbin-Watson stat 2244698
Probi(F-statistic) 0.000000
Unweighted Statistics
R-squared 0151367 Mean dependentvar 0.016211
Sum squared resid 15.25249 Durbin-Watson stat 2244698
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Period 2005-2010

(=] Equation: UNTITLED Workfile: 2005-2010 V1 - WITH PREV ROA:Untitled', - B
[ViewlProclObjectl [PrintINamelFreeze] [EstimateIForecastlStatsIResidsl
Dependent Variable: ROA
Method: Panel EGLS (Cross-section random effects)
Date: 07/25M15 Time: 16:18
Sample: 2005 2010
Periods included: &
Cross-sections included: 356
Total panel (balanced) observations: 2136
Swamy and Arora estimator of component variances
Wariable Coefficient Std. Error t-Statistic Prob.
C 0.050669 0.025711 1.970689 0.0489
ASSETS_SIZE -0.004192 0.001359  -3.085119 0.0021
DEFPEMDEMCY_RATIO -0.006822 0007449 -0.915841 0.3599
LEISURE_AND_RETAIL 0.013279 0.024441 0543315 0.5870
MANUFACTURING 0.003895 0.024585 0.158440 0.8741
MATURAL_RESOURCES -0.001264 0029569  -0.042757 0.9659
OTHER -0.009836 0033994  -0.289363 07723
PREVIOUS_YEAR_ROA 0.403966 0.018056 2237311 0.0000
PROFESSIOMNAL_SERVICES 0.017981 0.024817 0.724542 0.4628
PUBLIC_SERVICES_AMD_UTIL  0.010812 0.024732 0.429088 0.6679
TMT_BLAU_HETEROGEMEITY  -0.044808 0018570  -2412854 0.0159
TMT_SIZE 0.015458 0.009543 1.619907 01054
TMT_TENURE -0.000751 0.000467  -1.607431 0.1081
Effects Specification
5.D. Rho
Cross-section random 0.000000 0.0000
ldiosyncratic random 0101813 1.0000
Weighted Statistics
R-zquared 0.185330 Mean dependentvar 0.031090
Adjusted R-squared 0180725 5.D. dependentwvar 0122521
SE. ofregression 0110899 Sum squared resid 2610877
F-statistic 40 24682 Durbin-Watson stat 2087156
Prob(F-statistic) 0.000000
Unweighted Statistics
R-squared 0.185330 Mean dependentvar 0.031090
Sum squared resid 26.10977 Durbin-Watson stat 2087156
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Appendix 2 — E-views heteroscedasticity and autocorrelation tests

In order to assure the correctness of the results presented above, heteroscedasticity and
autocorrelation tests were run on the cross-section models, using the tool E-views.

» Proposition 1 model 2: Relationship between age and unrelated diversification

Heteroskedasticity Test. White

F-statistic 0.630107  Prob. F{69,64) 0.9696
Obs*R-squared 54 20646 Prob. Chi-Sgquare(69) 0.9040
Scaled explained 53 7412337  Prob. Chi-Square(69) 03148
Test Equation:

Dependent Variable: RESIDAZ2

Method: Least Squares

Date: 08/03M15 Time: 20:04

Sample: 1134

Included observations: 134

Collinear test regressars dropped from specification

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0539947 Prob. F(1,119) 046349
Obs*R-squared 0605261 Prob. Chi-Square(1) 0.4366

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Diate: 08/03M15 Time: 20:05

Sample: 1134

Included observations: 134

Presample missing value lagged residuals set to zero.

> Proposition 2 model 3a: Relationship between age and profit margin volatility

Heteroskedasticity Test: White

F-statistic 1147633  Prob. F(60,295) 0.2294
Obs*R-squared 67.37089 Prob. Chi-Square({60) 0.2396
Scaled explained 33 7878876 Prob. Chi-Square(gi) 0.0523
Test Equation:

Dependent Variable: RESIDM2

Method: Least Squares

Date: 07/25M5 Time: 16:33

Sample: 1 356

Included observations: 356

Caollinear test regressors dropped from specification
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 3.081482 Prob. F{1,342) 0.0801
Obs*R-squared 3178982 Prob. Chi-Square(1) 0.0746
Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 0712515 Time: 16:23

Sample: 1 356

Included observations: 356

Presample missing value lagged residuals setto zero.

> Proposition 2 model 3b: Relationship between age and ROA volatility

Heteroskedasticity Test: White

F-statistic 0583483 Prob. F(60,295) 0.9935
Obs*R-squared A7 76622 Prob. Chi-Square(G0) 0.8890
Scaled explained 35 155.5168 Prob. Chi-Square(g0) 0.0000
Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 07/25M5 Time: 15:26

Sample: 1 356

Included observations: 356

Collinear test regressors dropped from specification

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.073388 Prob. F(1,342) 0.7866
Obs*R-squared 0076376 Prob. Chi-Square(1) 0.7823
Test Equation:

Cependent Variable: RESID

Method: Least Squares

Date: 072515 Time: 15:27

Sample: 1356

Included observations: 356

Fresample missing value lagged residuals setto zero.

» Proposition 2 model 4a: Relationship between age and long-term growth

Heteroskedasticity Test: White

F-statistic 0770681 Prob. F(60,295) 0.8881
Obs*R-squared 43 24087 Prob. Chi-Square(60) 0.8623
Scaled explained S5 6722658 Prob. Chi-Square(60) 0.0000

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 07/25M5 Time: 15:32

Sample: 1 356

Included observations: 356

Caollinear test regressors dropped from specification
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 7.994744  Prob. Fi1,342) 0.0050
Obs*R-sgquared 3.131919 Prob. Chi-Square(1) 0.0043
Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 0772515 Time: 15:32

Sample: 1 356

Included observations: 356

Presample missing value lagged residuals setto zero.

» Propositions 3 and 4 model 5: Relationship between functional background and
unrelated diversification

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0900563 Prob. F(12,11) 05723
Obs*R-squared 11.89366 Prob. Chi-Square(12) 0.4543
Scaled explained 55 2 2240687 Prob. Chi-Square(12) 0.99490
Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 08/03M15 Time: 19:59
Sample: 124

Included observations: 24

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.045525 Prob. F(1,10) 0.8353
Obs*R-squared 0108764 Prob. Chi-Square(1) 0.7416
Test Equation:

Dependent Yariable: RESID

Method: Least Squares

Date: 08/0315 Time: 19:58

Sample: 124

Included observations: 24

Presample missing value lagged residuals setto zero.
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Appendix 3 — E-views Levene tests on models 3a and 3b

In order to confirm if there is a statistical difference between the profit margin and the
ROA volatility of firms with different TMT members’ age, the database was divided
between big TMT size firms and small TMT size firms, and was then divided in quintiles

according to the age.

The variance of the profit margin of each quintile was compared with the other quintiles

of the database.

» Propositions 2 model 3a: Relationship between age and profit margin volatility

Large TMT firms

Test for Equality of Variances of PROFIT_MARGIN_1

Categorized by values of PROFIT_MARGIN_2
Date: 07/25/15 Time: 1757

Sample: 190

Included observations: 80

Method df Yalue Probability
Bartlett 2 3.094492 02128
Levene (2, 87) 0160881 0.8516
Brown-Faorsythe (2, 87) 0.064521 0.9376
Test far Equality of Variances of PROFIT_MARGIM_1

Categorized by values of PROFIT_MARGIMN_3

Date: 0712515 Time: 1758

Sample: 190

Included observations: 90

Method df Walue  Probability
Bartleit 4 38.92120 0.0000
Levene (4, 85) 12.04933 0.0000
Brown-Forsythe (4, 85) 3.988092 0.0052
Test for Equality of Variances of PROFIT_MARGIMN_1

Categorized by values of PROFIT_MARGIMN_4

Date: 07/25M15 Time: 17.59

Sample: 190

Included observations: 90

Method df Walue  Probability
Bartlett 5 6.120940 0.2946
Levene (5, 84) 1.087012 0.3736
Brown-Forsythe (5, 84) 0.640707 0.6693
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Test for Equality of Variances of PROFIT_MARGIM_1
Categorized by values of PROFIT_MARGIMN_5

Date: 07/25M15 Time: 18:00

Sample: 190

Included observations: 90

Method df Walue  Probability
Bartlett 2 9175851 0.0102
Levene (2, 87) 1.642354 0.19495
Brown-Forsythe (2, 87) 0487944 0.6156
Test for Equality of Variances of PROFIT_MARGIMN_2

Categorized by values of PROFIT_MARGIMN_3

Date: 0712515 Time: 18:00

Sample: 190

Included observations: 90

Method df Walue  Probability
Bartlett 4 21.45394 0.0003
Levene (4, 85) 5878285 0.0003
Brown-Faorsythe (4, 85) 3.556959 0.0099
Testfor Equality of Variances of PROFIT_MARGIMN_2

Categorized by values of PROFIT_MARGIMN_4

Diate: 07/25M5 Time: 18:01

Sample: 190

Included observations: 80

Method df Yalue Probability
Bartlett 5 3418695 0.6357
Levene (5, 84) 0489717 07831
Brown-Forsythe (5, 84) 0.283540 0.9209
Testfor Equality of Variances of PROFIT_MARGIMN_2

Categorized by values of PROFIT_MARGIM_5

Date: 0712515 Time: 18:02

Sample: 190

Included observations: 90

Method df Walue  Probability
Bartlett 2 4 B28862 0.0894
Levene (2, 87) 1.152934 0.3205
Brown-Forsythe (2, 87) 1122256 0.3302

77



Test for Equality of Variances of PROFIT_MARGIMN_3
Categorized by values of PROFIT_MARGIMN_4

Date: 0712515 Time: 18:02

Sample: 190

Included observations: 90

Method df Walue  Probability
Bartlett 5 2179755 0.8238
Levene (5, 8d) 0.239242 0.9440
Brown-Forsythe (5, 84d) 0108873 0.9399

Test for Equality of Variances of PROFIT_MARGIMN_3
Categorized by values of PROFIT_MARGIN_5

Date: 07/25M5 Time: 18:03

Sample: 180

Included observations: 80

Method df Yalue Probakbility
Bartlett 2 14.95621 0.0006
Levene (2 87) 6.246531 0.00249
Brown-Forsythe (2 87) 4 421953 0.0148

Test for Equality of Variances of PROFIT_MARGIM_4
Categorized by values of PROFIT_MARGIMN_S

Date: 07/25M5 Time: 18:04

Sample: 180

Included observations: 80

Method df Value Probakbility
Bartlett 2 G1.30693 0.0000
Levene (2 87) 8146897 0.0006
Brown-Forsythe (2, 87) 6.508240 0.0023

Small TMT firms

Testfor Equality of Variances of PROFIT_MARGIMN_1
Categorized by values of PROFIT_MARGIM_2

Date: 0712515 Time: 18:06

Sample: 1012004 30212013

Included observations: 610

Method df Yalue  Probability
Bartlett 3 4390761 0.0000
Levene (3, BOB) 1417174 0.0000
Brown-Farsythe (3, GOG) 9886997 0.0000
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Testfor Equality of Variances of PROFIT_MARGIMN_1
Categorized by values of PROFIT_MARGIM_3

Date: 0712515 Time: 18:06

Sample: 1012004 30212013

Included observations: 610

Method df Yalue  Probability
Bartlett 3 9193761 0.0268
Levene (3, 606) 2758217 0.0416
Brown-Faorsythe (3, 606) 1.126915 0.3375
Test for Equality of Variances of PROFIT_MARGIMN_1

Categorized by values of PROFIT_MARGIN_4

Diate: 0712515 Time: 18:07

Sample: 1/01/2004 3/02/2013

Included observations: 610

Method df Yalue Probakbility
Bartlett 3 44 02415 0.0000
Levene (3, 606) 3.595211 0.0135
Brown-Forsythe (3, 60G) 2424833 0.0647
Test for Equality of Variances of PROFIT_MARGIM_1

Categorized by values of PROFIT_MARGIN_5

Diate: 07/25M5 Time: 18:08

Sample: 1/01/2004 3/02/2013

Included observations: 610

Method df Yalue Probakbility
Bartlett 3 11.573049 0.00490
Levene (3, GOG) 1.8900041 0.1284
Brown-Forsythe (3, G0OG) 1116236 0.3418
Test for Equality of Variances of PROFIT_MARGIN_2

Categorized by values of PROFIT_MARGIN_3

Diate: 07/25M5 Time: 18:08

Sample: 1/01/2004 3/02/2013

Included observations: 610

Method df Yalue Probakbility
Bartlett 3 GE.93295 0.0000
Levene (3, GOG) 1044136 0.0000
Brown-Forsythe (3, G0OG) 6.861606 0.0001
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Test for Equality of Variances of PROFIT_MARGIMN_2
Categorized by values of PROFIT_MARGIMN_4

Date: 07/25M15 Time: 18:09

Sample: 1/01/2004 3/02/2013

Included observations: 610

Method df Yalue  Probability
Bartlett 3 6218035 0.0000
Levene (3, 60G) G.868155 0.0001
Brown-Forsythe (3, 60G6) 4 101266 0.0068
Test for Equality of Variances of PROFIT_MARGIM_2

Categorized by values of PROFIT_MARGIMN_5

Date: 07/25M15 Time: 18:10

Sample: 1012004 30212013

Included observations: 610

Method df Yalue  Probability
Bartlett 3 1826376 0.0004
Levene (3, GOG) 6296702 0.0003
Brown-Forsythe (3, 60G) 3.994713 0.0078
Test for Equality of Variances of PROFIT_MARGIMN_3

Categorized by values of PROFIT_MARGIMN_4

Date: 0712515 Time: 18:10

Sample: 1/01/2004 30212013

Included observations: 610

Method df Yalue  Probability
Bartlett 3 57.79801 0.0000
Levene (3, 606) 5982074 0.0005
Brown-Forsythe (3, 60G) 3.294610 0.0202
Test for Equality of Variances of PROFIT_MARGIMN_3

Categorized by values of PROFIT_MARGIN_5

Date: 07/25M5 Time: 18:11

Sample: 1/01/2004 3/02/2013

Included observations: 610

Method df Value Probakbility
Bartlett 3 22 BG026 0.0000
Levene (3, G0OG) 3141427 0.02449
Brown-Forsythe (3, GOG) 1.1856497 0.3144

80



Test for Equality of Variances of PROFIT_MARGIMN_4
Categorized by values of PROFIT_MARGIN_5

Date: 07/25M15 Time: 18:11

Sample: 1/01/2004 3/02/2013

Included observations: 610

Method df Yalue  Probability
Bartlett 3 7208375 0.0000
Levene (3, 606) 8.140648 0.0000
Brown-Forsythe (3, 606) 7.194035 0.0001

» Proposition 2 model 3b: Relationship between age and ROA volatility
Large TMT firms

Test for Equality of Variances of ROA_1
Categorized by values of ROA_2

Date: 0712515 Time: 1702

Sample: 190

Included observations: 80

Method df Yalue  Probability
Bartlett 4 20.66007 0.0004
Levene (4, 85) 1.839204 01113
Brown-Faorsythe (4, 85) 1.629128 01744

Testfor Equality of Variances of ROA_1
Categorized by values of ROA_3

Date: 0712515 Time: 17:03

Sample: 190

Included observations: 80

Method df Yalue Probability
Bartlett 3 63.32143 0.0000
Levene (3, 86) 5.339351 0.0020
Brown-Faorsythe (3, B6) 3414470 0.0210

Test for Equality of Variances of ROA_1
Categorized by values of ROA_4

Date: 07/25M5 Time: 17:04
Sample: 180

Included observations: 80

Method df Yalue Probakbility
Bartlett 3 1377010 0.0032
Levene (3, 86) 0710652 0.5483
Brown-Forsythe (3, 86) 0531936 0.6616
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Test for Equality of Wariances of ROA_1
Categorized by values of ROA_S

Date: 0712515 Time: 17:04
Sample: 190

Included observations: 90

Method df Value Probability
Bartlett 4 0.348370 0.8865
Levene (4, 85) 0.318176 0.8651
Brown-Faorsythe (4, 85) 0.318287 0.8650
Test for Equality of Variances of ROA_2

Categorized by values of ROA_3

Date: 07/25M5 Time: 17:058

Sample: 180

Included observations: 90

Method df Value Probakbility
Bartlett 3 4137121 0.2470
Levene (3, 86) 0.599491 0.6171
Brown-Forsythe (3, 86) 0.402487 0.7516
Testfor Equality of Variances of ROA_2

Categorized byvalues of ROA_4

Date: 0712515 Time: 1706

Sample: 190

Included observations: 90

Method df Yalue  Probability
Bartlett 3 16.08072 0.0011
Levene (3, 86) 1.1685492 0.3265
Brown-Forsythe (3, 86) 1.036827 0.3805
Test for Equality of Variances of ROA_2

Categorized by values of ROA_S

Date: 07/25M5 Time: 17:07

Sample: 180

Included observations: 80

Method df Value Probakbility
Bartlett 4 11.84847 0.0185
Levene 4, 85) 3753613 0.0073
Brown-Forsythe (4, 85) 2179331 0.0781

82



Small

Test for Equality of Variances of ROA_3
Categorized by values of ROA_4

Date: 07/25M5 Time: 17:07

Sample: 180

Included observations: 90

Method df Yalue  Probability
Bartlett 3 6258532 0.0000
Levene (3, 86) 2340638 0.07849
Brown-Forsythe (3, 86) 0796795 0.4990
Test for Equality of Variances of ROA_3

Categorized by values of ROA_S

Date: 0712515 Time: 17:08

Sample: 180

Included observations: 80

Method df Yalue  Probability
Bartlett 4 8.289057 0.0815
Levene (4, 85) 0104757 0.89806
Brown-Forsythe (4, 85) 0141315 0.9663
Test for Equality of Variances of ROA_4

Categorized by values of ROA_S

Date: 07/25M5 Time: 17:09

Sample: 190

Included observations: 90

Method df Value Probakbility
Bartlett 4 7319622 0.0000
Levene 4, 85) 2308303 0.0645
Brown-Faorsythe (4, 85) 16562473 0.1945
TMT firms

Test for Equality of Variances of ROA_1

Categorized by values of ROA_Z

Date: 0712515 Time: 1722

Sample: 1/01/2004 3/02/2013

Included observations: 610

Method df Walue Probability
Bartlett 3 0.857904 0.8356
Levene (3, GOG) 0.971793 0.4056
Brown-Forsythe (3, GOG) 0.597414 0.6169
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Test for Equality of Variances of ROA_1
Categorized by values of ROA_3

Date: 0712515 Time: 17.23

Sample: 1/01/2004 3/02/2013
Included observations: 610

Method df Walue Probability
Bartlett 3 3452784 0.3269
Levene (3, GOG) 0.6519449 05819
Brown-Forsythe (3, GOG) 0410975 0.7452
Test for Equality of Variances of ROA_1

Categorized by values of ROA_4

Date: 0712515 Time: 1723

Sample: 1/01/2004 3/02/2013

Included observations: 610

Method df Value Probability
Bartlett 5 43.32510 0.0000
Levene (5, 604) 0.797393 05518
Brown-Faorsythe (5, 604) 0689683 06314
Test for Equality of Variances of ROA_1

Categorized by values of ROA_S

Date: 07/25M5 Time: 1724

Sample: 1/01/2004 30212013

Included observations: 610

Method df Yalue  Probability
Bartlett 4 TF.12524 0.0000
Levene (4, 605) 2912026 0.0210
Brown-Faorsythe (4, 605) 1.645717 0.1612
Test for Equality of Variances of ROA_2

Categorized by values of ROA_3

Date: 0712515 Time: 17:25

Sample: 1/01/2004 30212013

Included observations: 610

Method df Yalue Probakbility
Bartlett 3 12.020497 0.0073
Levene (3, 606) 4 5906149 0.0035
Brown-Forsythe (3, 60G) 2040254 0.1071
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Test for Equality of Variances of ROA_Z
Categorized by values of ROA_4

Date: 07/25M5 Time: 17:25

Sample: 1/01/2004 302/2013
Included observations: 610

Method df Yalue  Probability
Bartlett i 2408804 0.0000
Levene (5, 604) 2046156 0.0000
Brown-Forsythe (5, G04) 6.212200 0.0000
Test for Equality of Variances of ROA_2

Categorized by values of ROA_S

Diate: 07/25M5 Time: 17:26

Sample: 1/01/2004 3/02/2013

Included observations: 610

Method df Yalue  Probability
Bartlett 4 TH23222 0.0000
Levene (4, 605) 3.6956495 0.0055
Brown-Forsythe (4, 605) 2408439 0.0483
Test for Equality of Variances of ROA_3

Categorized by values of ROA_4

Date: 07/25M5 Time: 1727

Sample: 1/01/2004 30212013

Included observations: 610

Method df Yalue  Probability
Bartlett 5 54 91577 0.0000
Levene (5, 604) 1.8936198 0.0865
Brown-Faorsythe (5, 604) 1.157065 0.3290
Test for Equality of Variances of ROA_3

Categorized by values of ROA_S

Diate: 0712515 Time: 17:27

Sample: 1/01/2004 3/02/2013

Included observations: 610

Method df Yalue Probakbility
Bartlett 4 1493914 0.0048
Levene 4, 605) 1272384 0.27495
Brown-Forsythe (4, 605) 0438868 0.7806
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Test for Equality of Wariances of ROA_4
Categorized by values of ROA_S

Date: 0712515 Time: 1728

Sample: 1/01/2004 3/02/2013

Included observations: 610

Method df Yalue  Probability
Bartlett 4 3071332 0.0000
Levene (4, 605) 5.028391 0.0005
Brown-Forsythe (4, 605) 2.334050 0.0545
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Appendix 4 — E-views Anova tests on models 6a and 6b

In order to confirm if there is a statistical difference between the performance of firms on

the stable and turbulent periods, an Anova analysis was performed comparing the profit

margins and the ROA of each firm in each one of the sub-periods.

» Propositions 21 and 22 model 6a: Relationship between TMT heterogeneity and
profit margin

-

b Series: PROFIT_MARGIN_2007 Workdfile: ANOVA HETERQ .. - B X

[ViewlecIDb_iectIProperties] [PrintINamelFreeze] [SampIeIGeanSheetIE

Test for Equality of Means of PROFIT_MARGIN_2007
Categorized by values of PROFIT_MARGIN_2011
Date: 0712515 Time: 1741

Sample: 1 1068

Included observations: 1068

Method df Yalue  Probability
Anova F-test (3, 1064) 34 64377 0.0000
Welch F-test* (3, 13.2976) 12.04830 0.0004

*Test allows for unequal cell variances

Analysis of Variance

Source of Variation df  Sum of 3q. Mean 5q.

Between 3 0.974865 0.324055

Within 1064 9.930216 0.009380

Total 1067 10.95508 0.010267
Category Statistics

Std. Err.

PROFIT_W... Count Mean Std. Dev. of Mean

[-1,-0.5) 4 0.0235818 0.0159831 0.009815

[-0.5, 0) 345 0.007850 0.094607 0.005093

[0, 0.5) FO7 0.041603 0.092644 0.003434

[0.5 1) 12 0.275224 0276432 0.07497949

All 1068 0.033258 0101327 0.003101
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» Propositions 21 and 22 model 6b: Relationship between TMT heterogeneity and
ROA

A Series: ROA_2007 Workfile: ANOVA HETERO - ROAzUntitled), - B x

[ViewIProclObjecthroperties] [PrinthameIFreezel [SamplelGenrlSheetIGraphIS

Test for Equality of Means of ROA_2007
Categorized by values of ROA_2010
Date: 07/25M15 Time: 16:59

Sample: 11068

Included observations: 1068

Method df Walue Probability
Anova F-test (4, 1063) 6776375 0.0000
Welch F-test* (4, 6.9127) 5.974284 0.0210

*Test allows for unequal cell variances

Analysis of Variance

Source of Variation df  Sumof Sq. Mean Sq.

Between 4 0.338255 0.084564

Within 1063 13.26638 0.012479

Total 1067 13.60364 0.012749
Category Statistics

Std. Erm.

ROA_2010 Count Mean Std. Dev. of Mean

[1.5-1) 3 0.052811 0.093423 0.053938

[-1,-0.5) 3 0.019655 0.069579 0.040172

[-0.5,0) 343 0.020800 0.094401 0.005097

[0, 0.5) 712 0.057622 0.115965 0.004346

[0.5, 1) 7 0.102111 0323811 0122389

All 1068 0.045968 0112913 0.003455
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Appendix 5 — Classification rules for acquisitions and functional background

» Corporate acquisition classification

The initial database comprised almost five thousand corporate acquisitions which had to
be classified according to their nature, either being related or unrelated businesses. A
business was considered to be related if its base sector descriptions were similar.

The table below provides a sample of the classification of related businesses by sector:

Table 28 - Sample of classification by base sector

Sector Different base sectors

Financial consulting
Financial services and banking |Asset management
sector Banking services
Accomntancy

Web and graphic design
Product development
Advertizement
Architectural services
Biotechnology

Specialized consultancy

Farmaceutical and life sciences |Farmaceutical company

Hospital Management

Air transpott companies
Hospitality, travelling and Hotel management
transportation Logistics and transport services
Aircraft mamifacturing

TV, internet and cable services
Telecomunications Comunication services

Mobile gaming

E.eal Estate development and Management
Real Estate and Contruction | Construction companies

Building materials production and distribution
Food retailers

Aggriculture Pesticides

Aggricultural machinery

Cooling systems

Electricity and other
) Power plants

diti
COmOodities Electric machinery
Mineral minning
Minning Metals minning

Coal minning
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» Functional background classification

In order to perform the functional background classification a simple rule was used,
output functions were considered to be mainly associated with innovation, growth, inter-
company relationships, and sales.

Therefore, the following sample table allows to understand the types of functions
associated with the output and throughput functional backgrounds:

Table 29 - Functional background classification

Function Job role
Marketing and Public relations
Top Management

Supply chain management (sales and distribution)
R&D

Output Legal services

Strategy development

Asset management
Politics and Diplomacy

Human Resources

Engeneering and internal development
Accounting and financial controling
Operational management

Throughput | Input processing

Production management

Equipment instalation
Internal and external andit
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