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Abstract

The objective of this thesis is to extend the existing knowledge on how

corporate control determines and impact global public M&A transaction

premiums. The empirical findings are based on a data sample contain-

ing 7931 global public M&A transactions occurred between January 1st

2002 and December 31th 2014. The findings of the thesis show that cor-

porate control not only by itself has a significant impact on transaction

premiums, but the relationship between corporate control and transac-

tion specific- and macroeconomic factors explains more of transaction

premiums than control alone.

Theoretical reasoning presented by Damodaran (2010), showed that a

substantial amount of global firms are subject to managerial inefficien-

cies, not allocating their corporate resources optimally. The empirical

examination illustrated that acquisitions of underperforming target firms

on average are associated with +9.44% point higher transaction premi-

ums, when acquiring firms simultaneously gain control over the company.

Furthermore, very limited research has investigated the relationship be-

tween control and transaction synergies and the combined explanatory

power of transaction premiums. The empirical results showed trans-

actions associated with change-of-control and synergies on average are

subject to +7.52% point higher transaction premiums. Previous research

have examined whenever macroeconomic conditions impact transaction

premiums. This thesis extends the hypothesis and tests whenever there

not only exist a relationship between macroeconomic factors and transac-

tion premiums but also whenever corporate control is related to macroe-

conomic indicators. The empirical examination reveals a statistical sig-

nificant relationship. However, the parameter stability and robustness

analysis shows that the results only are consistent for the full data sam-

ple and not on a post-crisis data sample.

This study contributes to the existing literature by showing fundamen-

tal theoretical and empirical evidence that corporate control and the

relationship with synergies and underperformance consistently have a

positive explanatory power of public M&A transaction premiums across

different macroeconomic paradigm shifts, geographical regions, indus-

tries and transaction sizes.
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1 Introduction

In M&A transactions it is not uncommon to experience large premiums, which is the

excess amount paid by the acquirer over the target company’s pre-acquisition market

price. The transaction premiums are explained and determined by various factors,

one of them is control. It has become an accepted doctrine that corporate control has

significant value (Lease, McConnell, & Mikkelson, 1981; Nathan & O’keefe, 1989;

Barclay, & Holderness, 1992; Finnerty & Emery, 2004). The transaction premi-

ums magnitude affect the total rate of return for the target company’s shareholders

and ultimately determines the acquisition profitability for the acquiring company’s

shareholders. Thus, from a general investor perspective it is important to identify

and understand what drives the variation and magnitude of transaction premiums.

There is still limited research, which directly investigates the control determinants

of transactions premiums and the influence in relation to other transaction- and

market-specific factors.

The objective of this thesis is to fill the gap in the literature by theoretical and

empirical examining corporate control determinants of transaction premiums, and

the factors influencing and explaining control premiums. The empirical test period

selected for this study is from January 1st 2002 to December 31th 2014, contain-

ing 7931 global public M&A transactions. The empirical investigation is based on

multiple regression functions, which is in line with previous research on this topic.

1.1 Scope and structure

This thesis examines a cross-sectional multiple regression function that intends to

explain the variation in global transaction premiums based on corporate control and

a list of other transaction- and market-specific variables. The set of independent

explanatory variables are selected based on their theoretical relevance as well as

their applicability in previous empirical studies. This implies that the objective of

the study is not directed towards finding the model that statistically fit the data

sample best, by excluding variables with insignificant parameter estimates. Instead,

the purpose is to examine theoretical hypothesized relationships and test if they

empirically hold.

The chronology of the thesis is as follows. The motivational background leading

to this thesis is initially described followed by the problem statement. The next

section describes the methodological considerations, central concept clarifications
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and limitations of the study. The third section presents a comprehensive literature

review of the existing theoretical and empirical findings on the subject, leading to the

formulation of the three main hypotheses. Section four describes and classifies the

variables in the data sample. This leads to the initial empirical model estimation,

that present the regression results, followed by extended model estimations. The

empirical results are then subject to severe robustness and model stability testing.

The empirical results are then discussed, interpreted and put in to perspective and

finally are the findings concluded in the conclusion.

1.2 Motivation

Financial theory stipulates that the market value of a company is an unbiased es-

timate of the present value of all future expected cash flows. Two securities that

provide identical payoffs in all states of nature must have equal current values. This

proposition holds whether markets are perfect or imperfect, whether investors have

homogeneous or heterogeneous beliefs, and whether markets are complete or incom-

plete (Lease, McConnell, & Mikkelson, 1981). Yet, companies are being acquired

at a substantial premium over the observable market price. What explains this in-

consistency? Why are acquiring companies willing to offer significant premiums?

The systematic and significant price premiums attached to M&A transactions must

reflect differences in their future benefit streams. A key motivational factor is to

decompose the drivers and determinants of this inconsistency and especially inves-

tigate corporate control and its influence on transaction premiums.

After reviewing the existing literature on this topic, it became clear that control

is acknowledged as strong predictor of transaction premiums, but very few have

extended the study to further decompose corporate control in relation to other

transaction- and market specific factors. This literature gap has also been a strong

motivation behind this thesis in order to broaden the knowledge on this specific topic.

The ability to say something valid about different control determinants of trans-

action premiums is only possible with good and reliable data. This unique data

sample of 7931 global public M&A transactions have made it possible to investigate

global trends and relationships between control- and transaction premiums. A very

limited number of studies have investigated the transaction- and control premiums

in a global context. The combination of the global data sample and the limited

number of previous studies contribute and enhance the motivation.
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The collective motivation arises from the unanswered questions regarding this phe-

nomenon, the limited theoretical and empirical focus from existing research, and the

unique data sample available.

1.3 Problem statement

This paper theoretically and empirically examines corporate control and its explana-

tory power of transaction premiums. The findings are based on 7931 global public

M&A transaction between January 1st 2002 and December 31th 2014.

Which corporate control determinants explain transaction premiums the-

oretically and empirically?

Based on the above problem statement and motivation are the following sub research

questions formulated to narrow the scope of the thesis:

1. Does the combination of corporate control and managerial underperformance

have significant positive impact on transaction premiums?

2. Does the combination of corporate control and transaction synergies have sig-

nificant positive impact on transaction premiums?

3. Does the combination of corporate control and global macroeconomic indicators

have a significant impact on transaction premiums?

To support the examination of the central problem statement are several other es-

sential elements assessed. First, previous theoretical as well as empirical literature

on the subject are thoroughly reviewed. This builds a foundation for the hypotheses

formulation that later will be empirically tested. Along with the three supporting

research questions stated above, market- and transaction-specific characteristics are

also examined in order to study these factors’ impact on transaction premiums and

the potential relationship with corporate control. These factors also serve as statis-

tical control variables in order to test the robustness and statistical consistency of

the key hypotheses. Finally, the results will be examined and compared to previous

research in order to investigate whether the results are in line with or contradict

previous studies of corporate control- and transaction premiums.

7



2 Methodology

The objective of this section is to deliberate on the methodological considerations,

central concept clarifications and limitations of the scope. Other empirical studies

and general statistical considerations inspire the methodical approach of this thesis.

2.1 Research methodology

Ultimately the choice of methodical approach influences the scientific outcome of

a study. Business scientific methodology distinguishes between two different ap-

proaches, the deductive and inductive approach (Andersen, 1998). To evaluate and

assess what the most suited approach for this aim of study, it is necessary to under-

stand the factors influencing the process of generating useful findings and ultimately

new knowledge.

The inductive reasoning seeks to observe a strong supply of evidence for the truth

of the conclusion (Andersen, 1998). This approach is advised when there exist little

or no knowledge within a given scientific area of research. Opposite, the inductive

approach is the deductive approach, which starts out with a general statement or

hypothesis and then examines the likelihood of a specific conclusion (Herr, 2008).

Deductive reasoning is most often applied in relationship with quantitative methods.

The methodological approach applied in this thesis is the deductive approach. This

is based on the objective of the thesis, which is to test several pre-defined hypotheses

on a representative data sample. This is characterized as the process of falsifica-

tion (Bell & Bryman, 2011). Another reason for applying the deductive approach

is that the topic of corporate control- and transaction premium is a recognized field

of study and there already exist a relationship between theory and practice. Fur-

thermore, the deductive approach allows the researcher to investigate and answers

a more specific research question, compared to the inductive approach. Finally, in

order to compare the findings to previous research is the established methodological

approach followed.

The central element ultimately defining the quality of the knowledge yielded from

this thesis is the interaction between theory and the empiricism. First, the theoret-

ical foundation is established in order to form empirically relevant hypotheses and

problem statements. Without a sound theoretical foundation to form the context

and reasoning behind the problem statement, would the empirical test loose it’s
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meaning and value. Second, knowledge arises from patterns and relationships in the

real world. Without representative and unbiased data it is not possible to test the

hypotheses and yield any findings.

These methodological considerations aim to yield high quality knowledge by ensuring

a sound theoretical foundation defining clear hypotheses that empirically can be

verified/falsified on a representative unbiased data sample.

2.2 Statistical methodology

The statistical methodology is based on cross-sectional analysis of 7931 individual

M&A transaction premiums applying a multiple regression function. The cross-

sectional regression function is based on Ordinary Least Squares (OLS). This ap-

proach is also in line with previous empirical research on the topic of transaction

premiums (Walkling & Edmister, 1985; Varaiya, 1987; Flanagan & O’Shaughnessy,

2003; Hsieh & Walkling, 2005; Madura, Ngo, & Viale, 2012; Simonyan, 2014).

The empirical result will be subject to severe robustness tests, to investigate when-

ever the regression functions satisfy to the properties of OLS. The OLS estimator

is statistical consistent when the independent variables are exogenous and there is

no perfect muliticollinearity. Furthermore, to obtain the best linear unbiased es-

timators does the standard errors have to be homoscedastic, serially uncorrelated

and normally distributed. Under these conditions, OLS is the maximum likelihood

estimator (Stock & Watson, 2012).

2.3 Concept clarification and definitions

This subsection serves the objective to establish a clarification of the different con-

cepts presented in the thesis. It is extremely important when there exist different

perceptions in literature of what the transaction premium and control premium

refers to. Furthermore, it is essential to comprehend the interaction and relation-

ship between the transaction- and control premium.

2.3.1 Transaction premium

There have been numerous studies of the transaction premium associated with M&A

transactions over the last decades, primarily investigating the different drivers and

determinants of transaction premiums (Walkling & Edmister, 1985; Varaiya, 1987;

Gondhalekar, Sant & Ferris 2002; Flanagan & O’Shaughnessy, 2003; Andrade &
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Stafford, 2004; Madura, Ngo, & Viale, 2012; Simonyan, 2014). This concept has

numerous names and has been referred to as: Transaction premium, takeover pre-

mium, deal premium, acquisition premium, merger premium & M&A premium. The

scope of this thesis is not to follow the string of previous research and investigate

previous acknowledged determinants of transaction premiums, but instead isolate

and focus on the control determinants of transaction premiums.

The final transaction price and transaction premiums are provided by the data

source S&P Capital IQ. The transaction premium is calculated as the additional

consideration that an acquiring company would pay over the marketable value of

the target company:

Transactionpremium =
(Transactionprice−Marketprice)

Marketprice

When an acquiring firm considers buying a target company is the valuation based

on a combination of the expected transaction gains and the stand-alone value of

the target, in total defined as the reservation price. Walkling & Edmister, (1985),

was one of the first to outline the concept of reservation price, which is defined,

as the maximum price the acquiring firm would pay for the target. In theory the

bidding company would not pay more for the target than the reservation price. But

in practice are human decisions often driven by irrational and emotional motives,

which can lead to transaction prices above the reservation price. This is beyond the

scope of the thesis, so the concept would not be elaborated in further detail, but

merely serve as an introduction and clarification of the term when applied in the

paper.

The transaction premium is central in order to empirically isolate the control pre-

mium and its relation to other transaction- and market-specific factors. In the next

subsection it is defined how the control premium is extracted from transaction pre-

mium, when empirically examined.

2.3.2 Control premium

Empirical studies have widely recognized that control influence transaction premi-

ums. However, the majority of previous studies have only focused on transactions

where 100% of the shares are sold (Flanagan & O’Shaugnessy, 2003; Madura, Ngo,

& Viale, 2012, Simonyan, 2014). This means that you are not able to observe
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the magnitude of control premiums, since you do not examine transactions where

change-of-control not occur and how it impact transaction premiums. In contrast is

the aim of this study to empirically explore corporate control and its actual impact

on transaction premiums. In order to do so it is vital to define what control is, its

value and how it is measured.

2.3.2.1 Defining corporate control

Corporate control is typically defined as the power to cause more than 50% of the

shareholder votes to be directed in the same manner (Hanouna, Sarin, Shapiro,

2001). Meaning the controlling shareholder, can define all the value creating (de-

stroying) decisions made by the company. FactSet1 defines the control premium as:

“The control premium is defined as the additional consideration that an investor

would pay over a marketable minority equity value (i.e., current, publicly traded

stock prices) in order to own a controlling interest in the common stock of a com-

pany.“

2.3.2.2 Value of control

Ultimately the value of a firm is determined by the decisions made by manage-

ment regarding resource and investment allocation, how to finance these allocations

and distribution of the returns. Subsequently, the general valuation of corporations

includes implicit or explicit assumptions about those who are going to run the com-

pany and how they will do it. In short, a company that is poorly managed has a

lower value than a company that is operated by competent management, all things

equal. Existing research (Lease, McConnell, & Mikkelson, 1981; Walkling & Edmis-

ter, 1985; Slusky, & Caves 1991; Barclay, & Holderness, 1992; Damodaran, 2010)

argue that a significant the value of control arises from fact that it empowers the

controlling shareholder to change inefficient management.

When valuating existing and established businesses, public or private, where the

company already is equipped with a management team, you are faced with an as-

sessment. You can either derive the so-called status quo value of the firm, as it

remains being run by the incumbent management team. Or, you can also value the

company based on an anticipated “optimal” management and estimate the value

of the firm. The difference between the status quo and the optimal value can be

1The FactSet Mergerstat Global database provides detailed information, including financial multiples, deal
terms, advisors, fees, rankings, and industry analytics, on publicly-announced mergers, acquisitions, and divestitures
involving both public and private companies. The database is updated daily, providing you with the most up-to-date
information on transactions in the M&A market.
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considered the value of controlling the business (Damodaran, 2010).

In fact, empirical data indicates that a significant proportion of the companies glob-

ally are mismanaged, with large quantities of capital tied up in investments that are

generating less return that it’s associated cost of capital. The figure below present

the proportion of global firms that generate returns on capital that exceed the asso-

ciated cost of capital - which creates value, returns on capital roughly equal to the

cost of capital – which is acceptable but not value creating and returns on capital

less than the associated cost of capital – which is value destruction.

Figure 1: Global comparison of Return on Capital vs. Cost of Capital in 07-08

Source: Damodaran, 2010 + Data S&P Capital IQ

Almost 50% of the world’s companies were destroying value in 2008, although this

was partially explained by the global financial crises. However, the proportion was

not insignificant on top of global economic expansion in 2007 were over 30% of global

firms destroying value. Put simply, there is potentially a high value of control in

thousands of firms globally (Damodaran, 2010).

2.3.2.3 How to estimate the control premium?

When the main objective is to investigate the control premium paid in M&A trans-

actions, it is fundamental to define how to isolate this effect from the transaction

premium. Both theoretically and empirically has transaction premiums been docu-

mented to be a function of a list of different determinants, including the corporate

control.

Since the control premium isn’t the dependent variable in the regression function

but instead an explanatory independent variable does it influence the estimation

12



procedure. When transactions where both change of control does and more impor-

tantly does not occur are examined, it is possible to measure and extract the impact

on the final transaction premium. By comparing the average transaction premium

for transactions when change of control occur with transaction when control does

not change, reveal the empirically estimated control premium. The parameter es-

timate of control wills all things equal, define the control premium, reflecting the

additional consideration paid for control. Figure 1 below visualizes how corporate

control premiums determinate and impact transaction premiums. This means, all

things equal, that a higher control premium causes the transaction premium to in-

crease ceteris paribus.

Figure 2: Illustration of the relationship between transaction- and control premiums

Source: Own creation

Corporate control is just one of many explanatory variables of transaction premiums,

as elaborated and documented theoretically and empirically later in the study.

2.3.3 Mergers & Acquisitions

The terminology used to define Mergers & Acquisition transactions is based on S&P

Capital IQ’s classification. There is no distinction between mergers and acquisitions

since it is beyond the scope of the thesis to investigate detailed transaction charac-

teristics and motivations impact on transaction and control premiums. This leads

to the next subsection defining the limitations of the scope.
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2.4 Limitations

This section is describing the limitations of the scope. It is necessary to define the

research boundaries in order to narrow the investigation focus, so robust conclusions

can be drawn. A significant part of this study’s limitations are related to the data

screening and availability, which is elaborated further in section 4.2.

2.4.1 Statistical

It is important to understand and acknowledge the general limitations of multiple

linear regression function and OLS as method to capture the reality. The princi-

pal drawback of the OLS estimation is that the majority of real-world relationships

simply do not correspond to assumptions of OLS. However, the method’s principal

advantages are its simplicity, interpretability and scientific acceptance (Chambers

& Dinsmore, 2014).

2.4.1.1 Proxy variables

Due to unavailability of good/perfect estimators of different theoretical concepts

such as managerial underperformance is proxy variables applied. In econometrics, a

proxy variable is defined as a variable that not is directly relevant, but it serves in

place of an unobservable or immeasurable variable. A good proxy variable is char-

acterized to have close correlation, with the true variable of interest (Wooldridge,

2009). Since managerial inefficiencies leading to a suboptimal value of the target

company are immeasurable, is a proxy variable used. It limits the robustness of

the conclusions when proxy variables are applied instead of the true variable. The

actual application of proxy variables is rationalized in the Data & Model estimation

sections 4.0 and 5.0.

2.4.1.2 Endogeneity problems

The data sample consist 7931 observations across different geographical regions,

industries & macroeconomic time regimes. This means that the econometric model

estimation is subject to substantial endogeneity effects. Endogeneity occurs when

an explanatory variable is correlated to the error term and can be caused by three

circumstances: Omitted variables measurement error and simultaneity (Stock &

Watson, 2012). Endogeneity is one of the most prevalent challenges in econometric

analysis (Lutz, C., CBS - Finance and Macro econometrics). The awareness of this

potential bias in the data sample motivates the section 5.4 on robustness of results,

where a comprehensive discussion of specific endogeneity problems related to the

model is elaborated in further detail.
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2.4.2 Methodological

2.4.2.1 Period

The analyzed time period for this study is from January 1st 2002 to December 31th

2014. The choice of time horizon in empirical studies is always subject to some sort

of selection bias. One of the key focus areas of this study is to investigate different

macroeconomic conditions’ impact on control- and transaction premiums. The time

period is selected based on the motivation to investigate different macroeconomic

time regimes, which the selected period is subsequent to. During the selected period

does all geographical regions experience high volatility in the macroeconomic state

of the economy, partly caused by of the financial crisis in 2008.

2.4.2.2 Observation issues

There might be several observation issues that may bias the overall conclusions. The

ability to detect when acquiring companies already holds a significant portion for

instance 20% of the target company and then acquires additional 40%, thereby ob-

taining control of the company, has not been successful. The 40% transaction is then

classified as a non-change-of-control transaction, might bias the conclusions. How-

ever, the S&P Capital IQ’s database has identified the variable “Change-of-control”

(showing when a transaction is associated with change-of-control), assuming to ac-

count for the scenario described above.

2.4.2.3 Isolation of control

The price of control can methodically be observed in several different ways. Previous

studies have also analyzed pricing discrepancies in dual share classes, where the

different share classes only reflect difference in corporate voting rights and control

(Nenova, 2002). However, this study only focuses on M&A transaction premiums

where the premium paid for corporate control is isolated.

2.4.3 Theoretical

2.4.3.1 Transaction characteristics

Transaction characteristics such as M&A motives, transaction financing, market liq-

uidity, and capital structure are omitted from the scope of research. This is based on

two reasons. First, these areas have previously been investigated, where for instance

transaction financing historically not have been documented empirical significant

(Simonyan, 2014). Second, it has not been possible to obtain reliable data on a

global scale for the majority of these characteristics. In total are these considera-

tions also in the interest of narrowing the scope in order to provide few but robust
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conclusions.

The methodological consideration, central concept clarifications and limitations of

the scope have now been examined, severing as good stepping-stone to the literature

review.

3 Literature review

As presented in the methodology section 2.0, it is fundamental to establish a theoret-

ical and empirical foundation, in order to provide the best hypothesis for empirical

tests. The section starts by a thorough review of the established literature this is fol-

lowed by a review of the empirical findings on the subject. The section is finalized

by defining theoretical and empirical anchored hypotheses about the relationship

between control- and transaction premiums.

3.1 Theoretical review

Based on the interconnection between control- and transaction premiums is this

section focused on both concepts.

Mergers and Acquisitions have always received a considerable amount of academic

as well as practical attention. The topic has been studied from numerous angles. A

field of study within the topic of M&A transactions is the corporate control premium

acquiring firms are willing pay to obtain an controlling stake in the target company,

reflected in a higher transaction premium. When reviewing the literature on this

field, you primarily find studies exanimating the determinants of transaction premi-

ums and the drivers behind M&A transaction volume over time, better known as

merger waves. However, there are surprisingly few studies focusing directly on the

control premiums. Many papers study transaction premiums in various contexts,

without having the corporate control as their main focus.

This section is aiming to form the foundation for the overall research approach and

investigation in order to procedure new knowledge on the topic. The field of research

principal for this thesis is associated to many areas within the subject of corporate

finance. In order to maximize the sections contribution to the overall research

focus is literature that only quantitatively investigates transaction premiums, control

premiums and M&A activity reviewed.
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3.1.1 Optimal transaction premium

In order for a transaction to successfully close, the acquirer’s bid price has to be

below its reservation price and remain above the standalone value of the target

company. Only in this scenario does it make sense for the target shareholders to

sell and the acquisition shareholders to buy, resulting in a transaction (Flanagan

& O’Shaugnessy, 2003; Müller & Panunzi, 2004). This ultimately means all things

equal that M&A transactions only occur when the bidder are able to exercise gains

(control, synergies etc.) from the transaction overweighting the standalone value

of the target company’s market value (Walkling & Edmister, 1985; Varaiya, 1987).

Varaiya (1987) present this relationship mathematically in order to define a theo-

retical boundary for transaction premiums based on one of the most fundamental

financial concepts, Net Present Value (NPV).

V A =
∞∑
t=1

DA
t

(1 + kA)t
> V T =

∞∑
t=1

DT
t

(1 + kT )t

Where DA
t designates the acquirer’s estimate of the future dividend payments to

the presently outstanding shareholders. kA represent acquirer’s estimate of the risk-

adjusted equity discount rate. DT
t designates the market estimate of the dividend

payments to the presently outstanding shareholders. kT represent the market esti-

mate of the risk-adjusted equity discount rate (Varaiya, 1987).

What explains this estimated gain (V A > V T )? There is according to the M&A lit-

erature (Mueller, 1977) identified three main sources of transaction gains: Control,

synergies and underpricing

Control gains arise from the value of replacing the target’s management with its own

managers. The acquirer will be able to increase the target’s pre-existing dividend

stream. This is achieved by enhancing profitability of the target’s existing assets

and/or identifying new profitable growth opportunities in the target’s industry. As-

suming kA = kT , and V A > V T .

The synergy gains are characterized by the combined dividend stream exceeds the

expected dividend stream on a standalone basis. This is based on the positive im-

pact on cost and revenue of the transaction. Assuming kA = kT , and V A > V T .
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The underpricing gains occur because of the presumption when the capital market

is over conservative in its estimate of the targets dividend stream. The acquirer’s

forecast of the target’s dividend stream exceeds the market forecast, leading to a

transaction. Following the acquisition the market is expected to revise upward to

the value where V T = V A. Assuming kA = kT , and V A > V T before the transaction

(Varaiya, 1987).

This theoretical justification of the value creation in M&A transaction is also well

documented empirically. Campa & Hernando (2004) document that M&A transac-

tion yield a combined gain to acquirer and target shareholders, when investigating

final acquisition premiums. However, majority of this gain accrues to target share-

holders.

3.1.2 Control premium drivers and determinants

M&A can be an economical rational decision but it can also be subject to a clas-

sic agency problem where management has personal interest in building an empire,

which might not maximize shareholder value. This phenomenon is better known

as agency cost, which firms characterized with separated ownership and control is

more likely to suffer from (Jensen & Meckling, 1976). The intrinsic value of con-

trol looking at the agency problem is derived from the private benefits of control,

also known as self-dealing. A field of studies attempts to explain M&A drivers

based on agency problem theory. These studies reveal interesting insights on how

agency problems lead to irrational acquisitions, which might influencing the mag-

nitude of premiums paid. The agency problem arises from the conflict of interest

between management (the agent) and the firm’s shareholders (principal). Jensen

(1986) shows that management’s incoherent utility maximization might be associ-

ated with above average transaction premiums. This phenomenon is often referred

to as the overpayment problem in management driven acquisitions, which is backed

by several studies (Varaiya & Ferris, 1987; Morck, Shleifer, & Vishny, 1990). In

summary, this field of research shows what causes management to engage in even

value destroying M&A transactions, are rooted to conflict of interest and incoherent

utility maximization between management and owners (Jensen, 1986).

Another well-known agency problem that is associated to the corporate control is

the so-called private benefits of control accruing the controlling shareholder. Barclay
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& Holderness (1992) argue that voting power that gives a controlling shareholder

the ability to influence the management team also allows him to receive corporate

benefits at the segregation of minority shareholders, theoretically rationalize a higher

value of controlling a company.

3.2 Empirical review

After examining the existing principles within the field of transaction- and control

premiums, this section will now present central empirical findings on the topic.

There is already a great amount of evidence documenting the fact that control has

a price, which would not be case if controlling shareholder received the same bene-

fits as minority shareholders (Lease, McConnell, & Mikkelson, 1981; Varaiya 1987;

Hanouna, Sarin & Shapiro, 2001; Finnerty & Emery 2004). Empirical findings from

United States, show that large blocks of equity are trading at an average premium

of 20% relative to the post-announcement exchange trade price, indicating a higher

value of controlling influence over a marketable minority equity share (Barclay &

Holderness, 1992). This is consistent with Hanouna, Sarin & Shapiro (2001) who

based on 9566 M&A transactions between 1986 and 2000 in the United States, doc-

umented an average transaction premium of around 20-30%.

Numerous studies have empirically tested various drivers and determinants of trans-

action premiums, acknowledging the three main factors identified above in section

3.1.1 (Walkling & Edmister, 1985; Nathan & O’Keefe, 1989; Morck, Shleifer &

Vishny, 1990; Slusky & Caves, 1991; Dong, Hirshleifer, Richardson & Teoh, 2006;

Madura, Ngo, & Viale, 2012). These studies show that transaction characteristics

that represent greater expected synergies will result in higher transaction premiums.

This is based on the reasoning that synergy gains only contribute to the target’s

value if the acquisition is successful; they are not factored into the pre-transaction

stock price, until the firm becomes a target of an acquisition. Other empirical stud-

ies have found that industry components can influence companies’ financial policies,

capital structure, hedging policies etc. (Mehrotra, 2003; Adam, Dasgupta, & Tit-

man, 2007; Morellec & Zhadanow, 2008). Furthermore, research also points out

that industry regulation can explain differences in transaction premiums (Slusky &

Caves, 1991; Hardford, 2005, Simonyan, 2014). Thus, different industry components

may also affect transaction premiums and may also influence control premiums.

Walkling & Edmister (1985) show that companies with declining financial lever-
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age and poor performance (meaning lower market valuations) are associated with

above-average transaction premiums. This might be explained by the higher control

premiums, in poor performing companies. The study also document that when a

bidding competition appears (when two or more bidders compete for a target), the

average transaction premium is found to be 30% higher than the sample mean.

Managerial inefficiencies of the target company are hypothesized related to the es-

timated and perceived value of control of the acquiring company. The poorer the

performance the higher the control premium is, due to anticipated post-acquisition

management improvements. Lang, Stulz & Walkling (1989) did a cross-sectional

study of successful US tender offers between 1968 and 1989, confirming a positive

relationship between managerial inefficient firms and transaction premiums, driven

and determined by a higher control premium. Servaes (1991) supported this finding

by proving a positive relationship between transaction premiums and managerial

underperformance reflected by the target company’s Tobin’s Q ratio2.

Simonyan (2014) document minor variation in acquisition premiums based on the

transaction financing. Cash financing and stock financing tend to move in the same

direction overtime and tend not to cause significantly variation in transaction premi-

ums. However, other studies have showed noteworthy difference in the transaction

premium magnitude, based on transaction financing (Nathan & O’Keefe, 1989).

Other more present research has taking the investigation further and analyzed

industry- and macroeconomic factors’ impact on transaction premiums. Results

show that some macroeconomic factors increase the growth prospects, which in-

creases the expected transaction gains and/or bidding demand for the target com-

pany, leading to higher transaction premiums (Madura, Ngo & Viale, 2012). This

could also be related to the control premium, hypothesized that the price of control

might vary across different macro economic regimes.

Hanouna, Sarin & Shapiro (2001) investigated variation in transaction premiums

across the G7 nations. They found that transaction premiums on average are con-

siderably higher in “market-oriented”3 nations (United States, Canada & United

2 Tobin’s Q is an increasing function of the quality of a firm’s current and anticipated projects under existing
management. (Lang, L., Stulz, R., & Walkling, R., 1989. Managerial Performance, Tobin’s Q, and the Gains from
Successful Tender Offers. Journal of Financial Economics)

3In bank-based systems banks play a leading role in mobilizing savings, allocating capital, overseeing investment
decisions of corporate managers, and providing risk management vehicles. In market-based systems security markets
share center stage with banks in getting society’s savings to firms and easing risk management (Levine, R., 1999.
Bank-Based and Market-Based Financial Systems: Cross-Country Comparisons).
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Kingdom) compared to “bank-oriented” nations (France, Germany, Italy & Japan).

This might be explained by differences in common law tradition and protection of

shareholder rights. Another finding is that most transactions occur in “market-

oriented” countries, which might reflect a higher concentration of listed companies

and securities and the market for corporate control is more active in market-oriented

countries.

To what extent a controlling shareholder can take advantage of minority sharehold-

ers, might explain difference in control premiums. Controlling shareholders ability

expropriate is assumed to vary with investor-protection laws that differ significantly

across nations with different regulatory regimes. All things equal, nations with

weaker investor-protection laws provide a bigger potential to exploit minority share-

holders causing the control premiums to increase. Furthermore, research shows

that a disproportional ownership structure increases the incentive to monitor man-

agement. This incentivizes the controlling shareholder to minimize management

inefficiencies leading to increased company value (Slovin & Sushka, 1993).

The next subsection will formulate the three main hypotheses of the study, based

on many of the theoretical and empirical relationships presented above.

3.3 Economic theory and hypotheses

Below are the three main hypotheses of this thesis presented. The purpose is to

formulate theoretical, practical and empirical anchored hypotheses explaining the

expected empirical relationships.

3.3.1 H1: Underperformance and control premium

Misvaluation and managerial underperformance are widely recognized in the aca-

demic literature. A theory that explains misevaluation in M&A transactions are

Shleifer and Vishny (2003), who developed a model based on inefficient markets

where market valuations are not efficient but instead rather reflect individual in-

vestor sentiment. This model was later empirically tested, using pre-acquisition

market prices as a measure of market misevaluation. The findings showed that

target companies with lower pre-transaction price-to-book values were associated

with higher transaction premiums in the period of 1978-2000 (Dong, Hirshleifer,

Richardson & Toeh, 2006). This is explained by the rationale that bidders have a
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greater incentive to offer higher bids in order to succeed the acquisition, resulting

in higher transaction premiums for undervalued companies (Simonyan, 2014). How-

ever, there can be alternative explanations for this finding. Based on the assumption

formulated by Damodaran (2010) are undervalued companies subject to sub-optimal

management, suggesting that the value of control is the driving force behind higher

transaction premiums in undervalued companies. This is also supported by Barclay

& Holderness (1992), who argue that large public share purchasers will pay a pre-

mium to the market price, only when they anticipate improving firm management

post transaction. This premium is derived from two components. First, shared

benefits of control arise in situations where improved management or monitoring

increases the firm value. Second, private benefits of control is the voting power that

gives a controlling shareholder the capacity to influence management and secure cor-

porate benefits at the cost of minority shareholders. This refers back to the agency

problem explained in section 3.1.

Bennedsen & Nielsen (2008) support the above by arguing that agency problems

are reduced when a controlling stake is acquired, since it increases the incentive to

monitor and minimize management inefficiencies. Transaction premiums are there-

fore hypothesized to be higher for mismanaged firms, explained by higher control

premiums (Barclay & Holderness, 1992; Damodaran, 2010). As presented in the

empirical review section 3.2 is this finding empirically proven to hold by Lang, Stulz

& Walkling, (1989) and Servaes (1991). There is no reason or evidence that suggest

the agency problem have been resolved and still remains a considerable driver of

control premiums.

The first hypotheses aim to empirically investigate whenever this finding holds glob-

ally and across different macroeconomic regimes.

H1: All things equal, control premiums are higher for underperforming

target companies ceteris paribus.

Similar results to previous studies are expected, confirming that underperforming

target firms are associated with higher control premiums. This is based on the as-

sumption that undervalued firms are linked to managerial inefficiencies, causing the

transaction premium to increase due to increased expected gains of controlling the

company.
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3.3.2 H2: Synergy and control premium

As formulated by Varaiya (1987) in section 3.1 does transactions associated with syn-

ergies between the acquiring firm and target justify a higher transaction premium.

This phenomenon does not only make sense theoretically but is also documented to

hold empirically by a broad variety of previous research (Nathan & O’Keefe, 1989;

Morck, Shleifer & Vishny, 1990; Slusky & Caves, 1991; Dong, Hirshleifer, Richard-

son & Teoh, 2006). But is the control premium also higher if the transaction is

associated with synergies? Transactions synergies are as explained in the literature

review section 3.1 the addition value that is generated by merging two firms.

“Transaction synergies are the most widely used and misused rationale in mergers

and acquisitions” –Aswath Damodaran

Potential sources of synergies arise from two categories, operational and financial

synergies. Operational synergies improve operations of the combined firm and con-

sist economies of scale, cost optimizations, increase pricing and purchasing power

etc. Financial synergies are generally more focused on the financial gains of the

merging companies. Financial synergies can include capital structure optimization,

tax benefits, diversification and better access to financing etc. Both synergy com-

ponents often result in higher expected cash flows or lower discount rates causing a

higher combined value than the sum of standalone values (Damodaran, 2005).

All things equal, the synergy gain is higher, if the acquiring company can harvest

the full synergy potential of the transaction. It is hypothesized that the amount of

control the acquiring firm gains from the transaction is strongly related to the degree

acquiring firms can harvest the transaction synergies. If a transaction is associated

with significant synergies between the acquiring- and target firm, it is hypothesized

that the value of synergies are higher when the company also gain control of the tar-

get. This is based on the assumption that the acquiring company only can harvest

the full synergy potential if it simultaneously gains control over the target com-

pany. This means in reverse that control premiums are hypothesized to be higher

if transactions are associated with synergies. If this were true, it would be reflected

in higher transaction premiums for deals associated with both synergies and control.

Frederik Slot Petersen, from PwC’s corporate finance department verify that acquir-

ing companies only can obtain the full synergy potential, by simultaneously securing

full control of the target company. He mentions that the combination of synergy
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and control, should on average have a higher value justifying a higher transaction

premium (Appendix 1).

The second hypotheses aim to investigate whenever there exist an empirical robust

relationship between transaction synergies and corporate control. This leads to the

second hypothesis:

H2: All things equal, control premiums are higher for transactions asso-

ciated with synergies ceteris paribus.

The empirical findings are expected to show that transaction premiums on average

are higher when the transaction is associated with synergies and control. This is

based on the argument that the full synergy potential can only be harvested when

the acquiring firm gains control over the target company.

3.3.3 H3: Macroeconomic factors and control premium

The majority of previous studies have primarily focused on firm- and transaction spe-

cific variables in explaining the magnitude of transaction premiums. Macroeconomic

variables’ impact and explanatory power have somewhat been ignored. Despite the

lack of academic focus, it is proven that M&A transactions have strong links to

economic- and financial conditions (Madura, Ngo & Viale, 2012). More particu-

larly, the total M&A transaction volume has proven to be linked to macroeconomic

factors (Harford, 2005). Toxvaerd (2008) showed that economic down turns often

leads to decreased M&A activity, due to the hesitancy of bidders to participate in

transactions.

The general state of the economy has a hypothesized impact on the potential gains

of the merger affecting the transaction premium. During recessions does growth pro-

jections decrease, which often reflects in the stock market and in other vital economic

components, such as deal financing which becomes more expensive and intuitively

decrease transaction prices. This is shown by Madura, Ngo & Viale (2012) who find

that market liquidity is positively linked to the transaction premiums based on the

rationale that liquidity may increase the overall growth projects leading to increase

perceived gains from the acquisition. This is also linked to the argument that easier

access to capital and financing fuels merger waves that increases the competition

between bidders, ultimately driving the average transaction premium up. However,
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the fact that the average transaction premium is higher due to bidding wars in ex-

pansionary economies, should all things equal not effect the control premium. There

might exist alternative reasons why macroeconomic indications and control are in-

terconnected.

It is well known that market forecasts and expected cash flows are subject to the

macroeconomic conditions of the economy. This is derived from two factors. First,

economic forecast and budgeting is most often a projection of historic development

leading to growing (declining) projections under economic expansion (recession).

Second, human biases and heuristics is often linked to economic forecast and po-

tential future gains. This means all things equal, that periods of strong economic

expansions often are subject to more optimistic projections. The hypothesis is that

during periods of economic expansion, are the perceived and projected control gains

higher leading to higher transaction premiums ceteris paribus. The string of behav-

ioral economic theories backs this theory. Jaimovich & Belelo (2010) explore how

business cycles impact expectations, psychological biases, optimism and overconfi-

dence.

A counter argument that follows Madura, Ngo & Viale (2012) who find that market

liquidity is positively linked to the transaction premiums. This means that during

economic downturn is liquidity scarce and only the deals with the highest transaction

gains receives financing. Due diligence are also assumed to be more severe during

recessions leading to only the best M&A transactions gets approved and executed.

This means that only transactions with the highest expected control gains leads to

an actual acquisition, implying a higher transaction premium in period of economic

recessions.

Based on the above discussion does there exist both theoretical arguments justifying

a negative and positive relationship between control premiums and macroeconomic

indicators. Thus, the relationship can only be resolved empirically. Therefore, the

third and last hypothesis is:

H3: All things equal, there is a significant relationship between control

premiums and macroeconomic conditions.

This hypothesis will reveal which of the theoretical arguments that overweighs the

other. If the relationship is positive, it means that the increased growth prospects
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and perceived control gains outweighs the best deal effect, ceteris paribus.

3.4 Summery hypotheses

The hypotheses above provide the foundation for the following empirical investiga-

tion. Very little empirical work has been focusing directly on the control premium

and its association with transaction premiums. The majority of studies acknowl-

edges the fact that control is a significant predictor of transaction premiums, but do

not directly investigate control’s impact and relation with other explanatory vari-

ables.

The first hypothesis follow the line of previous research, which try to document that

underperforming target firms are associated with higher control premiums. This

hypothesis is based on the assumption that undervalued companies are associated

with managerial underperformance, causing the transaction premium to increase

due to increased expected value of controlling the company.

The second hypotheses aim to empirically prove the theoretical reasoning that the

full synergy potential can only be harvested if the acquiring company simultaneously

gains control over the target firm, which leads to on average higher transaction pre-

miums.

Previous studies investigate whenever macroeconomic condition impact transaction

premiums, which empirically were documented by Madura, Ngo & Viale (2012).

This paper aim to extend this hypothesis and test whenever there not only exist

a relationship between macroeconomic factors and transaction premiums but also

whenever corporate control premiums are related to macroeconomic indicators.
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4 Data sample

As explained previously under the methodology section, is data quality essential in

order to provide robust and reliable conclusions. This section describes the data

sample, including data screening, measurement, classification and limitations relat-

ing to the data.

4.1 Data Source

The data applied in this thesis is obtained from S&P Capital IQ’s database. S&P

Capital IQ is a multinational financial information provider servicing over 4,200

clients, including asset managers, investment banks, private equity firms, univer-

sities and consultants. S&P Capital IQ’s offering includes extensive data on pub-

lic companies, M&A transactions, audited financials etc. (spcapitaliq.com). The

database has been found the most adequate in providing the data best fitting the

scope of research. In the process of extracting the data has several filter and screen-

ing mechanisms been applied in order to ensure data quality and consistency with

the overall research objective.

4.2 Data screening and filtering

The chosen sample consists global public M&A transactions completed between Jan-

uary 1th 2002 to December 31th 2014. Included are only realized transactions, due

to the fact that unrealized transactions cannot be compared to the actual premi-

ums paid, which can distort the final conclusions. This means that the transaction

premium provided in the data is based on the final offer and transaction price. The

data sample has furthermore been subject to the following screening criteria.

The S&P Capital IQ database is both covering publicly traded and private trans-

actions. This study aim to analyze and estimate the best model to explain the

corporate control and its impact on transaction premiums, and due to this objective

is private transactions excluded. Private company valuation is subject to many un-

certainties. S&P Capital IQ is using industry multiples to estimate the fair market

value which arguably is subject to significant ambiguity. So in the interest of maxi-

mizing statistical robustness of results is the data sample limited to publicly traded

companies.

27



The transaction nature is limited to Mergers & Acquisitions this ensures that the

data sample does not consist any noise from initial public offerings and other transac-

tion types. S&P Capital IQ has categorized the observed and included transactions

as M&A transactions.

In order to limit the effect of outliers are the most extreme observations dropped

from the data sample. The 2.5% biggest and the 2.5% smallest transaction pre-

mium observations have been excluded from the final data sample. This is done

in order to get the best and most reliable estimation of the transaction premiums.

This is also suggested and applied by previous studies (Madura, Ngo & Viale, 2012).

The geographical scope of the data sample is not limited, based on three considera-

tions. First, to avoid regional dependency attached to the findings and conclusions.

Second, a broad geographical investigation can lead to interesting findings and reveal

if the empirical relationships are statistical consistent and robust across geographical

regions. Third, very few academic studies have investigated transaction premiums

and especially control premiums in a global context.

After screening and filtering is 7931 global public M&A transaction derived from

S&P Capital IQ’s database.

Table 1: Annual transaction distribution

Year N Percent

2002 188 2%

2003 240 3%

2004 287 4%

2005 494 6%

2006 604 8%

2007 744 9%

2008 544 7%

2009 568 7%

2010 633 8%

2011 652 8%

2012 780 10%

2013 975 12%

2014 1222 15%

7931 100%

28



4.3 Data Classification

In order to ensure full transparency and understanding of the data is a further

classification of the different variables needed. This subsection will define the ratio-

nale behind the classification of the individual variables in the data set. However,

the majority of the variables are self-explaining such as what year the transaction

occurred.

4.3.1 Industry variable

The industry classification is subject to S&P Capital IQ’s categorization. According

to S&P Capital IQ’s classification standards is The Global Industry Classification

Standard (GICS) applied. “The GICS methodology aims to enhance the investment

research and asset management process for financial professionals worldwide. . . It

was designed in response to the global financial community’s need for accurate, com-

plete and standard industry definitions.” (spcapitaliq.com). The GICS structure

consists of 10 main sectors, 24 industry groups, 67 industries and 156 sub-industries.

To ensure statistical significance and minimize selection bias has the 10 main sectors

been the classification criteria.

Table 2: Industry breakdown of sample transactions

Industry N Percent

Consumer Discretionary 1334 17%

Consumer Staples 533 7%

Energy 518 7%

Financials 1524 19%

Healthcare 420 5%

Industrials 1182 15%

Information Technology 969 12%

Materials 986 12%

Telecommunication Services 210 3%

Utilities 255 3%

7931 100%

4.3.2 Transaction size variable

To investigate whenever the size of the transaction has a significant relationship

with transaction premiums and potentially control premiums, the individual trans-

action sizes has been classified as Nano, Micro Small, Medium or Large transactions.
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These sorts of grouping are often subject to some kind of classification bias. The

data categorization reflect the assumption, that there are more small transactions

relatively to large. This classification is also in line with general guidelines of market

capitalizations in the investment community. This have led to the following sample

distribution.

Table 3: Transaction size breakdown of sample transactions

Transaction size USD N Percent

Nano < 50m 5040 63.5%

Micro 300m > x >= 50m 1795 22.6%

Small 2000m > x >= 300m 853 10.8%

Medium 10000m > x >= 2000m 204 2.6%

Large >= 10000m 39 0.5%

7931 100%

4.3.3 Change-of-control variable

This is based on the previous definition of corporate control in section 2.3.2. This

variable is reported by S&P Capital IQ’s database, it require the researcher to

know the current holding of shares, ongoing sales of shares etc. to be able to iden-

tify when a change-of-control transaction occur. The data sample contains both

change-of-control and no change-of-control transactions. However, this approach is

contradicting with previous studies (Hsieh & Walkling, 2005; Madura, Ngo & Viale,

2012) that suggest only looking at transactions where 100% of the target stock has

been acquired. This is based on the argument that partial acquisitions can led to

mixed control rights and that these transaction premiums have proven to be lower.

This has been one of the key motivations behind this study, to reveal the true cor-

porate control premium, by analyzing transactions where change-of-control also not

occurs. The assumption backing this approach is that all the control gains are ob-

tained when +50% of the shares are acquired.

Table 4: Change of control breakdown of sample transactions

Change of control N Percent

Yes 1943 24%

No 5988 76%

7931 100%
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4.3.4 Geography variable

In order to investigate the differences across geographical regions it is necessary

to classify and divide the transactions into the appropriate matching geographical

region. Again we rely on S&P Capital IQ’s classification of regions, where the objec-

tive has been to minimize the amount of regions in order to maximize the sample size

within each region. The data sample has been divided into five geographical regions.

Table 5: Geographical region breakdown of sample transactions

Region N Percent

United States and Canada 1154 15%

Africa / Middle East 515 6%

Europe 1827 23%

Asia / Pacific 4074 51%

Latin America and Caribbean 361 5%

7931 100%

4.3.5 GDP growth variable

The Gross Domestic Product (GDP) growth is extracted from the World Bank’s

database. The historical regional growth rates are then matched with the individual

year of the transaction. This enables the investigation of how GDP growth im-

pact on the overall transaction premium and its potential relationship with control

premiums.

4.3.6 Undervalue variable

Looking at the market-to-book ratio at the time of acquisition identifies whenever the

target firm was intrinsically undervalued, reflecting managerial underperformance

based on Damodaran’s (2010) assumption. The variable is classified undervalued if

it obtains a market-to-book value below 1. S&P Capital IQ has provided this data,

which is assumed to be representative.

Table 6: Undervalue breakdown of sample transactions

Market-to-book ratio N Percent

Market-to-book <1 2100 26.5%

Market-to-book >1 5831 73.5%

7931 100%

31



4.3.7 Transaction premium variable

The transaction premium presented in the data sample is calculated based on S&P

Capital IQ’s methodology:

=
Transaction price - Market price 30 days prior to announcement)

Market price 30 days prior to announcement

There will always arise a problem when determining the unaffected market price in

the process of choosing the optimal/unbiased amount of days before the announce-

ment. The importance originates from the fact that M&A transactions often are

associated with the so-called run-up effect prior to the announcement. This means

that investors are acquiring shares based on rumors in the target company prior

to announcement, causing the stock price to increase. In smaller block trades are

the market price 30-day prior to acquisition date used, since the transaction is not

publicly announced. The majority of previous studies support to observe the unaf-

fected market price 30-day prior to announcement day (Varaiya, 1987; Finnerty and

Emery, 2004; Madura, Ngo, & Viale, 2012).

Table 7: Transaction breakdown of sample transactions

Transaction premium N Mean (%)

2002 188 20.23

2003 240 16.57

2004 287 14.36

2005 494 8.04

2006 604 7.04

2007 744 6.75

2008 544 6.63

2009 568 10.96

2010 633 4.54

2011 652 9.13

2012 780 8.55

2013 975 6.36

2014 1222 4.77

7931 9.53
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4.4 Summary statistics

In addition to the above data classification is summary statistics of all the variables

presented below.

Table 8: Summary Statistics

Variable Description Mean Median Std Dev Min Max

TP (%) Transaction premium 7.88 4.52 32.43 -80.39 129.54

CON Change-of-control 0.24 0 0.43 0 1

SYN Synergies 0.33 0 0.47 0 1

UNDER Undervalue 0.27 0 0.44 0 1

GDPG (%) GDP growth 3.62 3.99 2.06 -4.51 9.27

NORAM North America 0.15 0 0.35 0 1

MEA Middle East & Africa 0.06 0 0.25 0 1

EU Europe 0.23 0 0.42 0 1

APAC Asia & Pacific 0.51 1 0.5 0 1

LACAR Latin America & Caribbean 0.05 0 0.21 0 1

NAN Nano transaction size 0.64 1 0.48 0 1

MIC Micro transaction size 0.23 0 0.42 0 1

SML Small transaction size 0.11 0 0.31 0 1

MED Medium transaction size 0.03 0 0.16 0 1

LAR Large transaction size 0.01 0 0.07 0 1

COND Consumer Discretionary 0.17 0 0.37 0 1

CONS Consumer Staples 0.07 0 0.25 0 1

ERG Energy 0.07 0 0.25 0 1

FIN Financials 0.19 0 0.39 0 1

HLC Healthcare 0.05 0 0.22 0 1

IND Industrials 0.15 0 0.36 0 1

IT Information Technology 0.12 0 0.33 0 1

MAT Materials 0.12 0 0.33 0 1

TEL Telecommunication Services 0.03 0 0.16 0 1

ULT Utilities 0.03 0 0.18 0 1

The data sample mainly consists dummy variables that take the value 0 or 1 to

indicate the presence or absence of the category effect that may shift the outcome.

The dummy variables are used to sort the data sample into mutually exclusive

categories, for example, transactions can only be associated with either change-of-

control or no change-of-control. Only the dependent variable transaction premium

and GDP growth are continuous. Most variables have similar mean and medians,

which implies a general symmetric distribution.
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Worth noticing is that the transaction premium variable is ranging from -80.30%

to +129.54%. Although many studies have acknowledged the existence of negative

transaction premiums/discounts (where the final transaction undercuts the target

firm’s pre-announcement market price), this phenomenon has remained partial un-

explained. Weitzel & Kling (2014) empirically show that a negative transaction

premium can be explained by correction of target overvaluation. Prior research on

transaction premiums has often truncated or removed negative transaction premi-

ums, regarding them as noise. The negative premiums are included based on the

theoretical and empirical rational provided by Weitzel & Kling (2014), combined

with fact that a substantial amount of the transactions are associated with a neg-

ative premium. However, the majority of the transactions are associated with a

positive transaction premiums also reflected in a positive mean and median.

4.5 Explanatory variable identification

In order to investigate the transaction premium and model the impact of control,

we need to establish a representative econometric model. The model consist a list

of theoretical anchored explanatory variables that might impact the transaction

premium empirically. This section will present the independent variables in the

final model.

4.5.1 Transaction specific variables

The transaction specific variables included in the model are based on a theoretical

foundation and applicability in previous research.

4.5.1.1 Corporate control variable

When the main purpose is to investigate and explain the magnitude of control pre-

miums is the most important variable of course control, which captures whenever

there is a change-of-control associated with a given M&A transaction. There are

several different approaches to investigate transaction premiums, where two methods

are portrayed here. First method, only investigate M&A transactions where change

of control occurs, which is dominating in the existing literature. Second method,

establishes an explanatory dummy variable that captures when change-of-control

occur, designating the impact on transaction premiums.

The first method would neglect information and knowledge where the corporate
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control does not change. However, the majority of previous studies that investigates

transaction premiums apply this method (Hsieh & Walkling, 2005; Madura & Ngo

2008; Madura, Ngo & Viale 2012). This method is taking for granted that change

of control is a strongly significant explanatory variable of transaction premiums.

TPCONi = β0 + β1Synergyi + β2Underi + β3GDPgrowthi + β4TransactionSizei

+ β5GeographicRegioni + β6Industryi + εi

where TPCONi equals transaction premium where change-of-control occurs.

The second method initially only explains the change of control impact on trans-

action premiums. However, by extending the model with a list interaction terms

between the control dummy and the other relevant independent variables it is pos-

sible to analyze the mutual and interconnected impact on transaction premiums.

This method is applied in the study.

TPi = β0 + β1Controli + β2Synergyi + β3Underi + β4GDPgrowthi + β5TransactionSizei

+ β6GeographicRegioni + β7Industryi + β8Control ∗ Synergyi

+ β9Control ∗ Underi + β10Control ∗GDPgrowthi + β11Control ∗ TransactionSizei

+ β12Control ∗GeographicRegioni + β13Control ∗ Industryi + εi

where TPi equals transaction premium.

4.5.1.2 Transaction synergy variable

Transaction synergies are broadly recognized as an important variable in predicting

transaction premiums (Varaiya, 1987, Hsieh & Walkling, 2005, Nathan & O’Keefe,

1989; Madura, Ngo & Viale, 2012). A synergy between two merging companies

is realized when the combined valued of two merging firms is higher than the two

stand-alone firm values. Measuring synergies can be done in numerous ways. In this

study is a simple approach taken to observe transactions with associated synergies.

A dummy is created and triggered when both the target and the acquiring company

operates within the same industry. This is a good proxy for horizontal (consolidat-

ing) transaction synergies. This approach is also in line with previous research that

shows a higher synergy potential in consolidation M&A transactions compared to

expansionary M&A transactions (Andrade & Stafford, 2004).
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4.5.1.3 Underperformance variable

Whenever a target company is underperforming when the transaction occur, can

reveal interesting findings regarding acquisition motives and the relationship with

control premiums. The underperformance variable is estimated using the market-

to-book ratio of the target firm as a proxy variable. The expected finding would

reveal how transaction premiums in change-of-control transactions are associated

with underperforming target companies. This might be a significant indicator of the

control premiums. This is based on Damodaran’s (2010) argument, that a significant

value of control arise from the ability to change management post transaction. The

market-to-book value can never be a perfect proxy for inefficient management since

the ratio is subject to other factors than underperforming management, such as in-

dustry related news, macroeconomic factors and other market dynamics such as liq-

uidity etc. But when analyzing a large data sample across different macroeconomic

regimes, industries and geographies, it is assumed to dilute the influence of other

factors. Furthermore, the a majority of the other factors influencing the price-to-

book are partially captured by macroeconomic and industry variables also included

in the model, ultimately controlling for these effects. The variable is constructed as

a dummy identifying when a target company is underperforming illustrated with a

market-to-book ratio below 1, meaning the market value of the company’s assets is

less than the subsequent book value.

4.5.2 Macroeconomic variables

To test the third hypothesis, whenever there is relationship between control premi-

ums and macroeconomic cycles, has several considerations been taking into account

in finding the right metric for macroeconomic conditions. In contrast to Madura,

Ngo & Viale (2012) who investigate volatility of GDP growth does this study only

focus on GDP growth (GDPG). This is backed by Toxvaerd (2008) who explain that

the relationship between volatility of GDP growth and transaction premiums only

hold if you assume a linear relation between volatility and the target company’s

value. OECD and the World Bank acknowledge GDP growth as a leading economic

indicator therefore serving a good proxy for the macroeconomic condition. Other

leading macroeconomic variables that also might be related to transaction- and con-

trol premiums such as, inflation, interest rates, labor market statistics, consumer

confidence etc. has been neglected due to a hypothesized high multicollinearity

among these variables and GDP growth. However, there exist metrics capturing all

economic conditions such as the Bloomberg Financial Conditions Index. But the
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index is only covering United States and the Euro Zone, disqualifying its applicabil-

ity of this thesis’ scope focusing on global M&A transactions. The GDP growth is

observed in the associated region and year of the transaction. There is a plausible

time lag effect between GDP growth and the observed transaction premiums, which

is why the annual GDP growth rates has been applied.

4.5.3 Statistical control variables

There has been included several statistical control variables in the regression model,

which has a theoretical anchoring. Control variables serve a critical role in order to

investigate whenever the results are consistent when including different transaction-

and market specific variables in the model. In order to remain focus on the three

main hypotheses of the thesis is a limited number of control variables included.

5.4.3.1 Industry variables

General corporate finance theory argues that the best opportunities for efficiency

improvements exist in sectors with too many players and excess capacity (Brealey,

Myers, and Allen, 2011). Such industry conditions may arise from various economi-

cal, technological or political shocks: For instance, the financial crises led to excess

capacity in the global financial sector, emerging internet technology lead to an over-

capacity of dot-com firms and the political decision to end the Cold War caused an

excessive oversupply in the defense industry. Such circumstances have historically

caused a wave of consolidating acquisitions in order to exploit the opportunities

of cutting capacity. Studies empirically show that industries with excess capacity

have proven to be associated with higher acquisition activity. The findings holds

for M&A conducted between 1970-1990 but not from 1990-1994. This is explained

by the distinction between “contractionary” mergers and “expansionary” mergers.

Thus, transactions between 1970-1990 were of more industry consolidating nature,

while the transactions conducted in the beginning of the 1990s were of a more ex-

pansionary nature (Andrade & Stafford, 2004). Based on this discussion, it suggests

there is a statistically recognizable difference between industries with excess capacity

and these are expected to generate higher transaction gains from industry consolida-

tion acquisitions. Therefore, the transaction- and control premium are expected to

differ across industries. This has empirically been proven that the target company’s

industry of operation has significant explanatory power of transaction premiums

(Harford, 2005; Madura, Ngo & Viale, 2012; Simonyan, 2014). The industry vari-

able is as earlier described, defined by the classification conducted by S&P Capital
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IQ’s database. In the regression, the following dummy variable structure is applied.

Table 9: Notation of industry variables

Variable Notation

Consumer Discretionary COND

Consumer Staples CONS

Energy ERG

Financials FIN

Healthcare HLC

Industrials IND

Information Technology IT

Materials MAT

Telecommunication Services TEL

Utilities UTY

The consumer discretionary industry is chosen as the reference industry and is the

omitted variable in the regression model.

5.4.3.2 Geographical region variables

The transaction premium is expected to vary across different geographical regions,

based on differences in country-specific risk and growth prospects. However, an-

other reasoning for regional variations in the overall transaction- and control pre-

miums can be explained by regional difference in investors-protection. Djankov,

La Porta, Lopez-de-Silanes & Shleifer (2008) suggest that not only does economic

growth rates and country-specific risk differ, but also investor-protection rights vary

across regions and countries. Investor-protection is a measure of to what degree the

controlling shareholders can expropriate minority shareholders. This element be-

comes central in attempting to estimate the cross-sectional control premium across

different geographies. Corporate governance is an emerging field of research and

has also been proving significant in explaining corporate valuations and M&A mo-

tivations (Hayward and Hambrick, 1997; Jensen, 1986; Slusky and Caves, 1991;

Bennedsen and Nielsen 2008). In countries that are considered having a high de-

gree of investor-protection, the controlling shareholder will most likely not engage

in private benefiting activities. Opposite, when the general investor-protection is

considered low, it is easier for controlling shareholders to divert resources from the

firm, forming classic agency problems. Investor-protection laws and governance is

assumed to be very country specific, but due to a lack of sufficient amount of M&A

transactions on country level are geographical regions used as a proxy for different
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regional investor-protection regimes. In the model, the geographical region variable

is separated into five different regions as presented below.

Table 10: Notation of geographical region variables

Variable Notation

United States and Canada NORAM

Middle East and Africa MEA

Europe EU

Asia and Pacific APAC

Latin America and Caribbean LAC

The Middle East /Africa variable is chosen as the reference region and is the omitted

variable in the regression model.

5.4.3.3 Transaction size variables

The transaction size might influence the magnitude of transaction- and control pre-

miums. This can be explained by the relationship between transaction size and

pre-transaction ownership structure. Larger companies tend to have a more dis-

persed ownership structure leading to higher transaction premiums, based on find-

ings showed by Slovin & Suska (1993) in section 3.2. However, there might also

be an alternative explanation causing the relationship between transaction size and

transaction premium to be positive. Assuming that bigger transactions are asso-

ciated with higher market liquidity causing the transaction premium to increase

(Massa & Xu, 2013). While Massa & Xu (2013) show liquidity is linked to trans-

action premiums, it is hard to find a theoretical link that impacts the corporate

control premiums. All things equal, the control premium should not be subject to

liquidity shifts, even though it might influence the transaction premium. However,

transaction size remains a proxy variable for both factors since either the ownership

structure or the market liquidity has been able to obtain, which would have been the

optimal test. The transaction size variable has separated into the following groups.
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Table 11: Notation of transaction size variables

Variable Notation

Nano NAN

Micro MIC

Small SML

Medium MED

Large LAR

The Nano transaction size variable is chosen as the reference transaction size and is

the omitted variable in the regression model.

4.5.4 Error term & omitted variables

The statistical error essentially means that the model is not completely accurate

and does not fully represent the true relationship between the dependent variable

and the explanatory variables. When the actual observed dependent variable (Y )

differs from the dependent variable in the model (Ŷ ) under empirical test, is the

error term different from zero (ε 6= 0), which means other factors influence Y (Stock

& Watson, 2012).

Everything related to either target’s or acquirer’s capital structures are not imple-

mented in the model. This is done in order to narrow the scope and focus of the

thesis. However, it could have been interesting to investigate the free cash flow

theory presented by Jensen (1986) and analyze the role and relationships of the

acquiring firms free cash flow with the transaction- and control premium.

A direct measure of liquidity has also been omitted from the model, again due to the

narrow scope of this thesis. Liquidity effects have empirically show significant impact

on the final transaction premium (Silber, 1991; Massa & Xu, 2013). However, as

previously discussed, that the transaction size might serve as a proxy for liquidity.

Furthermore it is hard to find the theoretical relationship between control premiums

and liquidity effects.

40



5 Model identification & results

In this section are the model identification, estimation and results presented. The

main purpose of this thesis is to examine the different hypothesized relationships

between control determinants and transaction premiums. First, is the initial models

estimated and the results are described, followed by a set of extended models. The

empirical results are in the end of the section subject to severe robustness and model

stability tests. The final interpretation and implications of the findings will first be

discussed and put into perspective in section 6.

5.1 Model estimation

This section describes the empirical methodology and modeling. To investigate the

impact of control and other various factors on the transaction premium is a mul-

tiple regression function applied. The estimated regression model is based on the

Ordinary Least Squares (OLS) methodology. This econometric approach is similar

to previous empirical research of transaction premiums (Varaiya, 1987; Flanagan

& O’Shaunghnessy, 2003; Hsieh & Walkling, 2005; Simonyan 2014). The follow-

ing regression of transaction premium is run on a set of factor variables and some

statistical control variables.

TPi = β0 + β1CONi + β2SYNi + β3UNDERi + β4GDPGi + β5NORAMi

+ β6EUi + β7APACi + β8LACARi + β9MICi + β10SMLi + β11MEDi

+ β12LARi + β13CONSi + β14ERGi + β15FINi + β16HLCi + β17INDi

+ β18ITi + β19MATi + β20TELi + β21ULTi + εi

This means that the reference model captured by the intercept/constant describes

transactions characterized by: No change-of-control, No synergy, No undervalue,

Nano transaction size, Consumer discretionary industry taking place in the Middle

East / Africa.

The econometric approach applied has been step-wise as presented below. This

means that the different variables have gradually been added to the model. This

ensures full transparency of the model estimation, and provides a complete evidence

of the different variables mutual impact. Furthermore, the step-wise approach serves

a controlling role in examining if the parameter estimates of investigation remain

statistical significant when adding more variables to the model (Wooldridge, 2009).
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Model 1 is a regression function of transaction premium as the dependent variable

explained by change-of-control as the only independent variable. While in Model 7

has all the explanatory variables gradually been added, so it contain all variables as

predictors of transaction premiums. The following subsection presents the regression

results for the first seven models. The models are using normal standard errors, while

several extensive robustness test will be performed later in section 5.3 in order to

test the validity and consistency of the findings.

5.1.1 Regression results

It is clear that the R-squared for all the models are low, starting at 0.0218 with

change-of-control as the only explanatory variable, ending at 0.0656 when including

all the variables. This means statistically that only around 6.56% of the variation in

the transaction premium is explained by the variables in the model. However, many

of the variables are highly significant meaning they have an explanatory power of

transaction premiums. A similar low R-squared is also found in comparable studies

of transaction premiums (Madura, Ngo & Viale, 2012; Simonyan, 2014). Further-

more, R-squared is not recognized as a strong indicator of performance in empirical

econometric analysis (Wooldridge, 2009). All the models show significant F-tests at

1% level, which is an additional strong indicator that the estimates meet a satisfac-

tory level of model significance.

Model 1 show that control has a significant positive impact on transaction premi-

ums. Meaning that acquiring companies are willing to pay a higher premium when

the transaction is associated with change-of-control. This finding is robust enough

to hold, when additional dependent variables are added to the model, as the pa-

rameter estimate remain statistical significant at a 1% level. The results show that

when a transaction is associated with change-of-control is the average transaction

premium +11.14% point higher.

Model 2 includes synergy to the model, which almost doubles the R-squared. The

results show that there exist a significant positive relationship between synergies and

transaction premiums. Transaction premiums are on average +10.11% point higher

when the transaction is subject to synergy gains. The change-of-control variable’s

impact on the transaction premium is deflated a bit, as the synergy variable was

included in the model, however it still remains highly significant.
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Table 12: Regression results for Model 1-7

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
TP TP TP TP TP TP TP

CON
11.144*** 7.908*** 7.607*** 7.443*** 7.038*** 6.897*** 6.717***

(0.837) (0.867) (0.859) (0.859) (0.891) (0.928) (0.931)

SYN
10.114*** 9.236*** 9.230*** 9.084*** 9.011*** 8.901***

(0.792) (0.788) (0.787) (0.795) (0.803) (0.824)

UNDER
9.872*** 10.196*** 9.962*** 9.975*** 9.962***
(0.805) (0.808) (0.825) (0.826) (0.832)

GDPG
-0.758*** -0.759*** -0.983*** -0.996***
(0.172) (0.172) (0.191) (0.191)

MIC
1.009 1.366 1.422

(0.896) (0.907) (0.914)

SML
0.186 0.906 0.994

(1.215) (1.235) (1.244)

MED
4,452* 5.210** 5.392**
(2.299) (2.312) (2.325)

LAR
4,083 5.312 5.872

(5.105) (5.112) (5.122)

NORAM
-2.358 -2.165
(1.785) (1.804)

LACAR
-6.119** -5.594**
(2.201) (2.230)

EU
-4.051** 3.972**
(1.606) (1.623)

APAC
-1.324 -1.254
(1.481) (1.498)

CONS
2.065

(1.614)

ERG
1.136

(1.657)

FIN
1.035

(1.220)

HLC
-1.440
(1.764)

IND
1.317

(1.257)
IT 2.042

(1.331)

MAT
1.532

(1.329)

TEL
-0.133
(2.365)

ULT
-1.921
(2.188)

CONSTANT
5.151*** 2.589*** -4.304*** -1.757* -1.816* 1.095 0.569
(0.415) (0.457) (0.722) (0.925) (0.930) (1.756) (1.964)

N 7931 7931 7931 7931 7931 7931 7931
R-Square 0.0218 0.0416 0.0594 0.0617 0.0623 0.0641 0.0656
Adj. R-Square 0.0217 0.0413 0.0590 0.0612 0.0613 0.0627 0.0631
F Value 177.06 171.90 166.85 130.25 65.76 45.20 26.44
P >F <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001

Notes: Table 12 reports the estimated OLS regression results of transaction premiums explained by different

transaction-, firm-, industry- and macro variables. Statistical significance is reported as: *p<0.1; **p<0.05;

***p<0.01. See appendix 2-8 for the complete SAS output.
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Model 3 adds the UNDER dummy variable in the model, that investigates the re-

lationship between low price-to-book values and transaction premiums. There is

a highly significant relationship between the two variables, meaning target firms

associated with a below 1 price-to-book ratio has an average +9.72% point higher

transaction premium. Again this does not document there is a higher control pre-

mium when a company is underperforming, since we are not testing the interaction

term between control and target underperformance and its influence on transac-

tion premiums. However, this is in line with the theoretical framework presented

in section 3.1 that argue acquiring companies might estimate a higher value of the

company than the existing shareholders, leading to higher transaction price than

the unaffected market price.

Model 4 investigates GDP growth’s impact on transaction premiums. The results

show a significant negative relationship between GDP growth and transaction pre-

miums at 1% confidence level. If the GDP growth increases by 1% point the average

transaction premium decline by -0.76% point. Note that all the other factors re-

main highly significant, when controlling for macroeconomic indicators’ impact on

transaction premiums.

Model 5 includes transaction size as a statistical control variable, investigating the

impact of transaction size on transaction premiums. Remember the reference model

applied is the Nano transaction size, meaning the investigation is observing the im-

pact when the transaction size increases. The results show that all the transaction

size variables have a positive direction, meaning when the transaction size increase

is the average transaction premium higher. However, the medium transaction size

is the only variable that is statistical significant at a 10% confidence level. It means

that medium transaction sizes are associated with on average +4.45% point higher

transaction premiums. It showed insignificant impact on the existing variables in

the model, when including the different transaction size dummies.

Model 6 investigates the impact of adding the different geographical regions to the

model. The reference region is Middle East / Africa, which is assumed to be the

least regulated region based on World Bank’s measure of legal strength, implying the

lowest degree of investor protection. The parameter estimates demonstrate that all

the other regions have a negative relationship with the transaction premium. This

means that Middle East / Africa is associated with the highest transaction premium.

However, the model showed that only Europe and Latin America & Caribbean was
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significantly negatively related to transaction premium, while North America and

Asia Pacific remained insignificant predictors of the magnitude of transaction premi-

ums. If the M&A transaction occur in Europe is the associated transaction premium

on average -4.05% point lower compared to the Middle East / Africa. If the transac-

tion is conducted in Latin America & Caribbean is the average transaction premium

-6.12% point lower. Both variables are significant at a 5% significance level.

Model 7 includes all the industry variables, investigating if there is a relationship be-

tween industries and transaction premiums. None of the variables show a significant

impact on transaction premiums, not even at a 10% significance level. This may

be explained by the fact that it is last variable to be included in the model. This

means that the industry factors impacting the transaction premium might already

explained by either GPD growth, synergies, undervalue or geographical regions. For

instance, the industry growth might be captured by the GDP growth and some in-

dustries are characterized by a general lower price-to-book value which means this

effect might be captured by the undervalue variable. However, the industry vari-

ables serve as statistical control variables testing the overall significance of the other

explanatory independent variables. The parameter estimates that remain statistical

significant is: Control, Synergy, Undervalue, GDP growth, Medium transaction size,

Europe and Latin America & Caribbean.

Noteworthy is it again to state that this initial model only show the different vari-

ables impact on the overall transaction premium and not the control premium in

relation to other factors, which is the overall research objective of this paper. The

following section presents the extended regression function where the control vari-

able is analyzed in relation to all the other explanatory variables.

None of the main hypothesis has been investigated in the initiation model iden-

tification and estimation above. But the model serves as foundation for further

investigation of the main hypotheses by documenting that change-of-control is a

statistical significant predictor of transaction premiums. If this hypothesis was re-

jected was the purpose of further decomposing the effect of corporate control mean-

ingless. Therefore, this step is part of the central methodological process of proving

the theoretical platform holds empirically. Further, many of the empirical findings

have been in line with previous research on determinants of transaction premiums.

Therefore, this initial model verifies that these relationships still hold empirically on

a more recent data sample. The implications and interpretations of the results will
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be discussed more comprehensively in section 6.

5.2 Extended model estimation

The above initial model estimation only investigates the individual explanatory vari-

ables impact on transaction premiums. The conclusion this section is building on

is the empirical fact that change-of-control is highly statistical significant in ex-

plaining transaction premiums. The purpose of this study is not only to prove that

control is a significant predictor, but also to further investigate the control premium

in relation to other explanatory variables. The econometric approach to investigate

one explanatory variable’s (change-of-control) relationship with another explanatory

variables and their combined and simultaneous influence on the dependent variable

is referred to as statistical interaction terms (Stock & Watson, 2012). The multiple

regression function is formulated below consists pure interaction terms between con-

trol and the all other explanatory variables that was included in the initial models.

This allows the researcher to understand if there is a higher/lower control premium,

when other conditions are in place.

TPi = β0 + β1CON ∗ SYNi + β2CON ∗ UNDERi + β3CON ∗GDPGi + β4CON ∗ NORAMi

+ β5CON ∗ EUi + β6CON ∗ APACi + β7CON ∗ LACARi + β8CON ∗MICi

+ β9CON ∗ SMLi + β10CON ∗MEDi + β11CON ∗ LARi + β12CON ∗ CONSi

+ β13CON ∗ ERGi + β14CON ∗ FINi + β15CON ∗ HLCi + β16CON ∗ INDi

+ β17CON ∗ ITi + β18CON ∗MATi + β19CON ∗ TELi + β20CON ∗ ULTi + εi

This means that the reference model captured by the intercept/constant in the

model describes transactions characterized by: No change-of-control unconditional

whenever there exist synergies, the target is undervalued and what the GDP growth

is, Nano transaction size, Consumer discretionary industry taking place in the Mid-

dle East / Africa.

The following subsection presents the regression results for the next six modified

models. The models are using normal standard errors, while several extensive ro-

bustness test will be performed later in order to test the validity of the findings.
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5.2.1 Regression results

The R-square is again observed to be very low for all the extended models; starting

at 0.0335 where only the interaction between control and synergy is included, ending

at 0.0506 when all the explanatory variables are included. As previous mentioned is

the R-square measure not a strong indicator of model performance. However, many

of the explanatory variables are highly significant meaning they have a statistical

explanatory power of transaction premiums. All the extended models show signifi-

cant F-tests at 1% level of significance, which is an additional strong performance

indicator that the model meet a satisfactory level of significance.

The constant often referred to as the intercept, behave differently across the ex-

tended model in comparison to the initial models. The constant is ranging undis-

turbed around +5% across the all extended models 8-13. In contrast is the constant

very volatile and ends to be insignificant in the final initial model 7. This is likely

to be explained by the fact that in the extended models does the constant capture

all scenarios where there is no change of control, since all independent variables are

multiplied with control. This finding is also in compliance with the overall sample

median that is estimated to be +4.52%, that is capturing all transaction premiums

observed.

Model 8 is estimating the interaction between control and synergies and the com-

bined impact on transaction premiums. The results show the strongest absolute

positive influence on transaction premiums, across all other variables included in

the 13 models. The average transaction premium is +17.08% point higher when the

transaction is associated with change-of-control and synergies. The parameter esti-

mate is simultaneously highly statistical significant. The finding hold when adding

more control variables, and remain a significant predictor at 1% level in model 13,

where all the variables are included. In comparison to the initial regression function

on transaction premiums, where the synergy component only was +10.11% point,

this suggests that the control premium is higher when the transaction is associated

with synergies.

Model 9 includes the interaction term between change-of-control and the underper-

formance proxy variable. The parameter estimate shows a strong significant impact

of +10.06% point on transaction premiums. Meaning when the target company has

a price-to-book below 1 and there exist change-of-control, the average acquirer pay

+10.06% point more than the market price. This finding remains statistically sig-
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Table 13: Regression results for Model 8-13

Model 8 Model 9 Model 10 Model 11 Model 12 Model 13
TP TP TP TP TP TP

CONxSYN
17.076*** 9.499*** 10.826*** 10.620*** 9.235*** 8.620***

(1.030) (1.375) (1.385) (1.444) (1.618) (1.678)

CONxUNDER
10.060*** 15.968*** 15.529*** 15.333*** 15.315***

(1.215) (1.495) (1.590) (1.773) (1.794)

CONxGDPG
-2.003*** -2.040*** -1.531*** -1.502***
(0.297) (0.301) (0.371) (0.378)

CONxMIC
1,109 1.382 1.361

(1.690) (1.727) (1.738)

CONxSML
-0.092 0.472 0.740
(2.031) (2.080) (2.090)

CONxMED
3.862 4.470 4.718

(3.029) (3.050) (3.087)

CONxLAR
1.643 2.870 3.103

(5.518) (5.556) (5.592)

CONxNORAM
2.025 2.368

(2.183) (2.550)

CONxLACAR
-6.994 -5.163
(4.388) (4.657)

CONxEU
-4.849** -3.652
(2.266) (2.514)

CONxAPAC
-2.470 -1.342
(2.025) (2.258)

CONxCONS
-0.601
(3.634)

CONxERG
1.237

(3.108)

CONxFIN
2.128

(2.386)

CONxHLC
2.662

(3.631)

CONxIND
-4.980
(3.263)

CONxIT
0.089

(2.715)

CONxMAT
-4.400
(2.803)

CONxTEL
-4.343
(5.323)

CONxULT
-3.837
(5.646)

CONSTANT
5.483*** 4.626*** 5.015*** 5.003*** 5.070*** 5.086***
(0.386) (0.399) (0.401) (0.402) (0.407) (0.407)

N 7931 7931 7931 7931 7931 7931
R-Square 0.0335 0.0418 0.0472 0.0475 0.0491 0.0506
Adj. R-Square 0.0334 0.0415 0.0469 0.466 0.0477 0.0482
F Value 274.6 172.72 130.97 56.4 37.14 21.1
P >F <.0001 <.0001 <.0001 <.0001 <.0001 <.0001

Notes: Table 13 reports the estimated OLS regression results of transaction premiums explained by different control
interactions with transaction-, firm-, industry- and macroeconomic variables. Statistical significance is reported as:
*p<0.1; **p<0.05; ***p<0.01. See appendix 9-14 for the complete SAS output.
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nificant when controlling for transaction size, geography and industry. Notice that

the parameter estimate is increasing dramatically when including the GDPG vari-

able. The CONxUNDER coefficient has a slightly higher magnitude in explaining

transaction premiums than the UNDER parameter estimate in model 3, indicating

a higher corporate control premium when the company is underperforming.

Model 10 adds the interaction between the macroeconomic variable GDP growth

and control, investigating the control premium in association with GDP growth.

The parameter estimate show highly statistical significant in predicting transac-

tion premiums. Transaction premiums are on average 2.00% point lower, when

GDP growth increases by 1% point and there exist change-of-control. Compared

to model 4, where only the GDP growth parameter was added, is the magnitude

of CONxGDPG now double as high, when comparing the two parameter estimates

-2.00% with -0.76%. This means that change-of-control transactions on average are

associated with higher price premiums when GDP growth rates decline.

Model 11 investigates whenever there exist a significant relationship between trans-

action size and chance-of-control and the combined impact on transaction premiums.

The model does not prove any significant impact of the transaction size and control

interaction term on transaction premiums. However, this parameter has a control-

ling role for investigating the main hypotheses, where it is observed that the three

existing interaction variables remain highly statistical significant when controlling

for transaction size.

Model 12 is includes the interaction terms between the different geographical regions

and control. This is done in order to investigate whenever there is a higher/lower

control premium in some geographical regions. Only the parameter for Europe is

statistical significant at 5% level. The variable is negative meaning that the control

premium is lower in Europe in comparison to Middle East / Africa. The estimate

indicates that if a M&A transaction occur in Europe and has a change-of-control

is the associated transaction premium on average -4.85% point lower compared to

the Middle East / Africa. The three initial variables included in the model remain

significant at a 1% level when adding the region and control interaction terms to

the model. However, it is worth noticing that the CONxGDPG coefficient drops in

magnitude, since GDP growth is correlated to the different regions, but the param-

eter remain statistical significant.
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Model 13 includes all the interaction terms, examining the control premium in re-

lation to the entire list of explanatory variables. The final model extension is the

industry and control interaction variables that investigate if there is a higher/lower

control premium in different industries. None of the industry interactions with

control show a significant impact on transaction premium. A similar explanation

is assumed, that the industry factors already are exhaustively explained by either

GPD growth, synergy, undervalue or regions.

In order to investigate the true control premium in relation to the proposed hy-

potheses it is important to include the statistical significant interaction terms in

the initial model. This is done in order to examine if there exist a stronger effect

when transactions are associated with change-of-control. Presented below Model

14 includes the specific interaction terms, investigating the three main hypotheses,

in the initial model where region, transaction size and industry variables serve as

statistical control variables.

TPi = β0 + β1CONi + β2SYNi + β3UNDERi + β4GDPGi + β5CON ∗ SYNi

+ β6CON ∗ UNDERi + β7CON ∗GDPGi + β8NORAMi + β9EUi

+ β10APACi + β11LACARi + β12MICi + β13SMLi + β14MEDi

+ β15LARi + β16CONSi + β17ERGi + β18FINi + β19HLCi + β20INDi

+ β21ITi + β22MATi + β23TELi + β24ULTi + εi

This means that the reference model captured by the intercept/constant in the model

describes transactions characterized by: No change-of-control, No synergy, No un-

dervalue, Nano transaction size, Consumer discretionary industry taking place in

the Middle East / Africa.

Model 14 reveal several interesting findings in comparison to the initial and extended

models. First, Model 14 reports the highest R-squared and adjusted R-squared value

across all 14 models. However, the measure is still low but as previous mentioned is

the R-square measure not a strong indicator of model performance.

Second, Model 14 is the model with most statistical significant estimators, where al-

most all the geographical regions are statistical significant at 5% level. Only APAC

is not statistically significant, this can be explained by the significant differences

across the nations in the region that counts developed economies such as Australia
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and poor undeveloped economies such as Bangladesh. Yet, it is interesting to observe

that all the other regions have a negative statistical significant parameter estimate,

meaning the transaction premium is lower in more developed regions. This is com-

pared to the reference model that includes Middle East / Africa. This is building

on the argument that transaction premiums might be higher in regions with weak

investor protection, reflecting that controlling shareholders, all things equal, are able

to exploit minority shareholders more efficiently.

Table 14: Regression results for Model 14

TP β̂ Std. Err. t-value Pr >t 95% Confidence Limits

CON 1.993 2.297 0.870 0.386 -2.510 6.495

SYN 4.505** 1.791 2.520 0.012 0.994 8.015

UNDER 7.953*** 0.929 8.560 <.0001 6.123 9.774

GDPG -0.789*** 0.211 -3.740 0.000 -1.203 -0.376

CONxSYN 7.519*** 0.955 7.880 <.0001 5.648 9.390

CONxUNDER 9.441*** 1.985 4.760 <.0001 5.550 13.332

CONxGDPG -1.146*** 0.419 -2.740 0.006 -1.966 -0.325

NORAM -4.023** 1.836 -2.190 0.029 -7.621 -0.424

LACAR -5.618** 2.227 -2.520 0.012 -9.985 -1.252

EU -3.959** 1.620 -2.440 0.015 -7.134 -0.783

APAC -1.340 1.494 -0.900 0.370 -4.270 1.589

MIC 1.393 0.912 1.530 0.127 -0.395 3.180

SML 0.694 1.243 0.560 0.577 -1.743 3.131

MED 4.754** 2.324 2.050 0.041 0.199 9.310

LAR 4.000 5.122 0.780 0.435 -6.041 14.041

CONS 1.864 1.612 1.160 0.247 -1.295 5.024

ERG 0.811 1.657 0.490 0.624 -2.436 4.058

FIN 0.683 1.218 0.560 0.575 -1.705 3.071

HLC -1.667 1.761 -0.950 0.344 -5.118 1.784

IND 1.159 1.254 0.920 0.355 -1.300 3.618

IT 1.687 1.330 1.270 0.205 -0.921 4.294

MAT -1.626 1.326 -1.230 0.220 -4.225 0.972

TEL -0.206 2.360 -0.090 0.930 -4.834 4.421

ULT -1.763 2.184 -0.810 0.420 -6.045 2.518

CONSTANT 2.021 2.014 1.000 0.316 -1.927 5.969

Notes: Table 14 reports the estimated OLS regression results of transaction premiums explained by three hypoth-
esized control interactions and the initial explanatory variables. Number of observerations is 7931. The R-squared
is reported to be 0.07, while the adjusted R-squared is 0.0672. The F-statisic reported is 24.79, and is highly
statistical significant with a p-value of <.0001. Statistical significance is reported as:*p<0.1; **p<0.05; ***p<0.01.
See appendix 15 for the complete SAS output.

Thirdly, note that only the medium transaction size is statistical significant at 5%-

level. Since the reference transaction size in the smallest transaction size, Nano, you

can only partially argue that there exists a positive relationship between transac-

tion size and transaction premiums. This is only partially confirmed because not all

the transaction size parameters are statistically significant in explaining transaction
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premiums. None of the industry variables are statistical significant in explaining

transaction premiums, which have been the case for all the regression models.

Finally, the three interaction terms between change-of-control and synergy, under-

value & GDPG are highly statistical significant, similar to the results of Model

8-13. However, it is now important to match the interaction parameter estimates

with the standalone parameter estimate of synergy, undervalue and GDP growth,

as reported in Model 14. This reveals the true price premium paid for corporate

control in relation to transaction specific- and macroeconomic factors. Note that

the effect of CON alone is crowded out by all the interaction terms, underlining

the importance of this study, that the relationship between change-of-control and

transaction specific- and macroeconomic factors explains more of transaction premi-

ums than change-of-control alone. This leads us to test the formulated hypotheses

presented in section 3.3.

5.2.2 Hypothesis testing

This section is building on the previous empirical findings that change-of-control is

a strong and statistical significant predictor of transaction premiums, concluded in

the initial model estimation section 5.1. The individual hypotheses will be tested

and presented in separate subsections below.

5.2.2.1 Hypothesis 1: Underperformance and control premium

This test examine whenever there is a positive association between underperforming

companies and the control premiums, reflected in higher transaction premiums. The

empirical outcome reveals if the hypothesis is supported or not.

H1: All things equal, control premiums are higher for underperforming

target companies ceteris paribus.

In order to investigate whenever the target company is underperforming is the proxy

variable UNDER used. The coefficient for CONxUNDER is +10.06% and significant

at the 1% level in Model 9. This means there is a higher control premium, when

the target company is underperforming. The result is getting significantly stronger

when controlling for CONxGDPG, illustrating the relationship between market val-

uations and macroeconomic conditions. In the extended Model 13 is the coefficient

+15.32%, showing that acquiring companies are on average willing to pay +15.32%

point over the market price, when they gain control over an underperforming target
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company. Model 14 underlines that CONxUNDER has a higher magnitude than

UNDER in explaining transaction premiums. This empirical evidence support hy-

pothesis 1, that there is a significant positive relationship between underperforming

companies and corporate control premiums, reflected in higher transaction premi-

ums.

5.2.2.2 Hypothesis 2: Synergy and control premium

The test investigates the relationship between synergy and the control premiums.

The empirical outcome reveals if the hypothesis is supported or not.

H2: All things equal, control premiums are higher for transactions asso-

ciated with synergies ceteris paribus.

The examination of the parameter estimate CONxSYN across all models document

a strong and positive statistically significant estimator of transaction premiums.

The coefficient is +17.08% in Model 8, when it is the only explanatory variable in

the model. The result holds when controlling for transaction size, geography and in-

dustry variables, where the parameter estimate is +8.62% in Model 13. This means

that control premiums are higher when M&A transactions are associated with syn-

ergies. Model 14 emphasizes the fact that control premiums are higher, when the

transaction is associated with synergies, when looking at the respective parameter

estimates CONxSYN +7.52% and SYN +4.51%. This empirical finding support

hypothesis 2, that there is a positive significant relationship between transaction

synergies and control premiums, reflected in higher transaction premiums.

5.2.2.3 Hypothesis 3: Macroeconomic factors and control premium

The test investigates the relationship between macroeconomic conditions and con-

trol premiums. The empirical outcome of this hypothesis test reveals which of the

theoretical arguments that overweight’s the other.

H3: All things equal, there is a significant relationship between control

premiums and macroeconomic conditions.

Examining the slope coefficient for CONxGDPG tests the hypothesis. The param-

eter estimate is -2.00% and significant at the 1%-level in Model 10, meaning there

is a negative relationship between macroeconomic conditions, corporate control and

transaction premiums. The result remain statistical significant, when the model is
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controlling for transaction size, geographical region and industry parameters. In

Model 13 is the slope coefficient -1.50% and significant at the 1% level. Model 14

underline that control premiums are higher if GDP growth decreases, illustrated by

the negative coefficient of -1.15%. In comparison does 1% point increase of the GDP

growth variable only cause the average transaction premium to decrease by -0.79%.

This finding support hypothesis 3, that there is a significant relationship between

macroeconomic conditions and control premiums, reflected in lower transaction pre-

miums.

In summary are all the three hypotheses accepted. The results and implications

will be discussed and compared to previous empirical and theoretical findings in

section 6.0. However, before acknowledging the findings, the estimation results need

to prove its statistical robustness.

5.3 Robustness

This section focus on the model robustness and examine to what degree the em-

pirical result holds. It is important to initially state that it is always difficult to

empirically model the true reality. Gujarati & Porter (2009) suggest that the model

selection criteria should be theory consistent, regardless of the method applied. As

previously discussed, transaction- and control premiums are often subject to human

biases and other random effects, which makes it impossible to explain the entire

variation empirically. An empirical examination will always tend to oversimplify

reality especially when modeling linear relationships with OLS. This justifies the

section’s relevance, where the stability of parameter estimates and assumptions be-

hind multiple regression OLS are tested in order to get the best linear unbiased

estimators.

5.3.1 Robustness testing and approach

The robustness test conducted in this section is based on the most widely applied

tests within cross-sectional econometrics. The approach mainly relies on visual ex-

amination of the regression residuals in order to evaluate if the assumptions behind

OLS hold.

Statistical power or sensitivity of a binary hypothesis is defined as the probability

that a given test correctly rejects the null hypothesis, when it is in fact untrue. That

is in short, the ability of a test to detect if an effect actually exists (Stock & Watson,
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2012). The statistical power is suitable when comparing different types of test and

significance criterion. When examining the different empirical relationships, the re-

sults are evaluated at 1%, 5% and 10% significance level. This allows the researcher

to understand to what degree the hypothesis about a given effect actually is true.

5.3.2 Heteroskedastic robust standard errors

One of the key assumptions behind multiple OLS regression is that the sample

variance is equal to the population variance. It implies that the variance of the

disturbance is constant for all observations (Stock & Watson, 2012). There exist

several ways to test for heterosedasticity, but when running the regression with het-

eroskedastic robust standard error reveals whenever the preliminary findings succeed

this robustness test. In appendix 16-29 you find the regression output for all the

models, with heteroskedastic robust standard errors. None of the initial regression

output results changes. The parameter estimates reported in all the above models,

remain statistical significant even with heteroskedastic robust standard errors. All

the main findings have also been associated with very strong significance, rarely

leading to new conclusions when applying heteroskedastic robust standard errors.

Furthermore, the residual plots for the different models are exanimated in order to

graphically study whenever the predicted residuals have a mean of zero and constant

variance. The residual plots provide an indefinite pattern of the different residual

distributions. It is especially hard to detect when examining the interaction models

(Model 8-13), because of the limited number observations and occurrences. It is

hard to reject the existence of some heteroscedasticity in the model, but verifying

the results with heteroscedasticity consistent standard errors as presented above

assume to mitigate the issue. See appendix 30 and 31 for residual plots.

5.3.3 Normality

An essential assumption behind the OLS properties of unbiased consistent estima-

tors is normality of the error term. This is fundamental in order to conclude valid

inferences about the statistical relationships of the regression model (Stock & Wat-

son, 2012). In general, the problem of not having normal distributed error term

does usually only occur in small sample sizes. The sample size is significantly large

enough to assume normality of the error term. Based on the fact that only large

sample sizes are applied in this study, a graphical inspection of the models residual

distribution has been conducted. Find the residual distribution and standardized
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residual distribution for model 14 in appendix 32-33. The normality assumption has

been satisfied, based on the bell shaped residual distribution.

5.3.4 Endogeneity

As previously mentioned in section 2.4.1, most cross-sectional empirical analysis,

suffer from a range of endogeneity issues. These issues can also be caused by model

specification errors. According to Stock & Watson (2012) there exist three types of

specification errors namely omitted variables, measurement error, and simultaneity.

Omitted variable bias occurs when a regression incorrectly leaves out one or more

important independent variables. The bias is created when the regression function

compensates for the missing variables by over- and underestimating the effects of

included independent variables (Appendix 38). This is often the causal effect of

missing data, which is also mentioned in the limitations of the scope in section 2.4.

This issue is somewhat mitigated by including a list of statistical control variables

in the regression models. To investigate whenever a potential omitted variable bias

violates the properties of OLS is the Durbin-Watson statistic used. The Durbin-

Watson detects the presence of autocorrelation between independent variables and

the error term in regression function. The Durbin-Watson statistic always lies be-

tween 0 and 4 and if it is equal to 2 does it imply there is no autocorrelation in the

sample. If the value is substantially below (over) 2, it means there is evidence of pos-

itive (negative) autocorrelation (Wooldridge, 2009). The Durbin-Watson test has

been applied to all full models, meaning Model 7 and Model 13-17 has been tested,

since these models include all the explanatory parameters of investigation. All the

models report a Durbin-Watson statistic just below 2 ranging between 1.732-1.816

see appendix 34. This means that the tests are inconclusive and it is not possible to

reject that the models suffer from minor positive autocorrelation. But the problem

first become critical and violates the properties of OLS when the statistic is less

than 1.0 (Wooldridge, 2009).

Measurement error will always remain unknown, when analyzing the transaction

premium as the dependent variable. What is the correct unaffected price? This

has been discussed in section 4.3.7 and this study follows previous research. Fur-

thermore, S&P Capital IQ’s estimates have been validated, where several samples

check has been conducted to investigate whenever the estimates provided is reliable.

There is no sign that the transaction premium provided in the data set is subject

to measurement error. Finally, measurement error does not violate the properties
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of OLS, since it merely causes the variances to increase (Stock & Watson 2012).

Simultaneity error might be related to the error from incorrect functional form.

However, the vast majority of previous studies applies ordinary least squares lin-

ear regression function based on cross-sectional data (Walkling & Edminster, 1985;

Varaiya, 1987; lanagan & O’Shaughnessy, 2003; Madura, Ngo & Viale, 2012; Si-

monyan, 2014). Since most of the variables included in the model are dummy

variables, it is hard to investigate the linear relationship graphically through a scat-

terplot, but most of the parameter estimates are statistically significant, even when

controlling for different transaction- and market factors.

Endogeneity issues can also violate another key assumption behind OLS, if the de-

pendent variable not is exogenous. Exogeneity can exist in three different forms and

only weak exogeneity is accepted in order for the OLS estimators are considered

consistent. Strong exogeneity is when the dependent variable does not explain any

variation of the other independent variables. The statistical robustness in relation

to endogeneity problems does rely on the empirical review of previous studies that

broadly support the exogeneity assumption of the dependent variable – transaction

premium. Practically, it is also considered less likely that a target company’s hypoth-

esized transaction premium is taking into account, when suffering form managerial

inefficiencies or declining GDP growth. Rationally, you can build the argument

that transaction premiums are at least weakly exogenous, in relation to transaction

specific variables such as change-of-control and macroeconomic factors. Therefore,

issues of endogeneity is more relevant to investigate over time, where an argument

could be that merger waves and transaction premium trends could relate back to

some of the explanatory variables. In order to provide robust and time consistent

conclusion it is important to examine whenever the relationship between the depen-

dent and independent variables are stable and consistent over time. This is leading

to the next subsection on model and parameter stability over the global financial

crisis in 2008.

5.3.5 Model and parameter stability

Previous studies emphasize the importance of model and parameter stability when

investigating cross-sectional data over time (Hansen, 2002). This subsection exam-

ines the parameter stability over the sample period, in order to investigate whenever

the results hold for different time periods. This is especially important when the

data sample consist a fundamental macroeconomic paradigm shift in 2008.
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The purpose is to determine whenever the different parameter estimates are stable

over the sample period and whenever the conclusions are consistent over two differ-

ent macroeconomic regimes. There is several ways to analyze model stability over

the sample period. In this thesis are two methods of model stability tests applied.

First, there is created a dummy at the hypothesized structural break point in 2008

named POST. There might be many different opinions on when the actual finan-

cial crisis occurred, for simplicity is 2008 chosen as the structural year of change,

since we are looking at global data and not at the epicenter United States. This

variable will reveal if there is a structural change in the transaction premiums from

pre- to post-crisis. However, this method does not account for fundamental shifts

in the other parameter estimates that can challenge the previous findings. In order

to analyze this potential issue, is the data sample split into to different samples

where Model 14 is regressed on these two new data samples. The pre-crisis data

sample consist all global public M&A transactions that occurred between January

1st 2002 and December 31th 2007. The post-crisis data sample includes all global

public M&A transactions that happened between January 1st 2008 and December

31th 2014.

In table 15 is the results presented, showing Model 14-17. In Model 15 is the POST

variable included. Model 16 is a regression function on the pre-crisis data sample,

while Model 17 is run on the post-crisis data sample. Find the full SAS output in

appendix 35-37.

The model stability test reveals several interesting findings. The R-squared for the

pre-crisis data is the highest observed across all models. This might be related to the

more linear economic development in that time period, compared to post-crisis that

was assumed to be more volatile. All the model’s F-values are statistical significant,

which indicates a satisfactory performance of the model’s level of significance.

The POST variable is not statistical significant, meaning there does not exist em-

pirical evidence to support the hypothesis that there has been a structural change

in the magnitude of transaction premiums over the crisis. It is likely there has been

a structural shift in some industries and geographical regions but on a global level

is there no evidence supporting this claim.
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Table 15: Regression results for Model 14-17

Model 14 Model 15
Model 16 Model 17

Pre-crisis Post-crisis

Variable β̂ Std. Err. β̂ Std. Err. β̂ Std. Err. β̂ Std. Err.

CON 1.993 2.297 2.108 2.522 7.823*** 1.553 0.760 2.882

SYN 4.505** 1.791 4.591** 1.933 5.230*** 1.213 3.983** 1.737

UNDER 7.953*** 0.929 8.047*** 0.923 8.457*** 2.249 8.025*** 1.016

GDPG -0.789*** 0.211 -0.622*** 0.225 0.037 0.892 -0.771* 0.442

CONxSYN 7.519*** 0.955 7.615*** 0.964 8.170*** 1.754 7.712*** 1.148

CONxUNDER 9.441*** 1.985 9.495*** 2.269 10.146*** 0.934 8.794*** 2.491

CONxGDPG -1.146** 0.419 -1.140*** 0.452 -3.555*** 1.037 -0.838 0.517

MIC 1.393 0.912 1.482 0.886 2.223 1.493 0.671 1.110

SML 0.694 1.243 0.782 1.081 0.214 1.655 0.838 1.448

MED 4.754** 2.324 4.776** 2.169 5.820* 2.965 4.430 3.224

LAR 4.000 5.122 4.083 3.161 4.844 3.928 2.292 4.980

NORAM -4.023** 1.836 -3.322* 1.870 -4.513 4.299 -6.197** 2.274

EU -3.959*** 1.620 -3.551** 1.526 -4.644 2.957 -3.424* 1.806

APAC -1.340 1.494 -1.343 1.445 -6.911** 2.994 0.695 1.649

LACAR -5.618*** 2.227 -5.455** 2.152 -7.419 5.675 -4.598* 2.341

CONS 1.864 1.612 1.785 1.594 6.566 4.177 0.618 1.745

ERG 0.811 1.657 0.715 1.653 -6.855** 3.116 3.995** 1.919

FIN 0.683 1.218 0.687 1.191 -1.628 2.025 1.027 1.500

HLC -1.667 1.761 -1.716 1.634 1.894 3.153 -3.116 1.892

IND 1.159 1.254 1.137 1.227 -0.081 2.218 1.578 1.471

IT 1.687 1.330 1.666 1.353 -0.220 2.284 2.011 1.673

MAT -1.626 1.326 -1.655 1.369 -2.342 2.575 -1.021 1.621

TEL -0.206 2.360 -0.130 2.300 -3.535 3.397 2.205 3.108

ULT -1.763 2.184 -1.767 2.079 -5.796 3.671 0.297 2.507

POST 1.498 0.964

CONSTANT 2.021 2.014 0.033 2.336 -0.867 6.595 1.039 2.191

N 7931 7931 2557 5374

R-squared 0.07 0.07 0.13 0.05

Adj. R-squared 0.07 0.07 0.12 0.05

F-value 24.79 23.91 15.45 11.79

P>F <.0001 <.0001 <.0001 <.0001

Notes: Table 15 reports the estimated OLS regression results of Model 14 and the three new models of transaction

premiums explained by three hypothesized control interactions and the initial explanatory variables on different

time samples. Statistical significance is reported as: *p<0.1; **p<0.05; ***p<0.01. See appendix 35-37 for the

complete SAS output.

SYN and UNDER is consistent explanatory factors of transaction premiums. Note-

worthy, that GDPG is statistical significant predictor of transaction premiums look-

ing at the whole sample, but not on any of the pre- and post-crisis data samples.

This might be explained by the oppositely directed coefficients described in section

3.3, none of the parameter estimates are significant at 10% level.

None of the statistical control variables are significant for both the pre-crisis and

post-crisis sample period. Except the Energy sector dummy, that is statistical sig-

nificant at 5% level for both periods. However, the effects are oppositely directed,
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meaning when looking at the total period (Model 14) does these two effects exhaust

each other.

Both CONxSYN and CONxUNDER are stable across all models, while CONxGDPG

is not significant post-crisis. This means that there is no relationship between

change-of-control and GDP growth post-crisis. The hypotheses on the relation-

ship of CONxSYN and CONxUNDER, are stable over the sample period meaning

the conclusions are consistent in a time context.

5.3.6 Joint significance F-test

When excluding the insignificant parameters from Model 14 it is possible to study

both how it impacts the remaining parameters’ stability and consistency but also

whenever the excluded parameters jointly impact transaction premiums. Appendix

39, show the F-test procedure of testing if the insignificant parameters of Model 14

are jointly significant in predicting and explaining transaction premiums. The results

show that it is not possible to reject that the parameters jointly impact transaction

premiums, with a F-test score of 1.8521 and p-value of 0.0265. Appendix 39 show

minor impact on the slope coefficients when excluding the insignificant parameters

in the restricted model.

5.3.7 Multicollinearity

Empirical estimation is often associated with multicollinearity between two or more

of the explanatory variables. Multicollinearity arises when it is hard to separate the

effect of one explanatory variable from another on the dependent variable (Stock &

Watson, 2012). Again this issue is often related to small sample sizes and is not

expected to cause the properties of OLS to fail in large samples. The correlation ma-

trix in appendix 40 shows that only a few parameters are fairly correlated. However,

most of the variables have a moderate correlation and the residuals seem normal dis-

tributed, which implies that the models do not suffer from severe multicollinearity

problems.

5.4 Summary

In total have 17 OLS regression functions on transaction premiums explained by a

set of factor and statistical control variables, been conducted. These models have

provided the empirical framework and foundation, to test the three main hypothe-

ses of this study. The three hypotheses were documented to empirically hold. The
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findings showed that acquiring companies are on average willing to pay a signifi-

cant premium, when they gain control over an underperforming company. Second

empirical result showed that transaction premiums on average are higher, when

transactions are associated with both synergies and change-of-control, in relation to

transactions that only are associated with synergies. The final discovery was that

transaction premiums on average are negative related to GDP growth, and this re-

lationship is stronger for transactions associated with change-of-control. However,

after conducting severe robustness test on the data sample and the properties of

OLS regression did the relationship between CONxGDPG and transaction premi-

ums not hold. The finding was only consistent for the pre-crisis data sample, while

proving insignificant post crisis. On the other hand, the first two hypotheses proved

to be exceptionally consistent to all robustness tests.
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6 Discussion

The purpose of this section is to further interpret and discuss the implications of

the findings presented above. The conclusions are restricted to the limitations of

the scope. However, the empirical discoveries are based on a global data sample,

which might merit some degree of generalization of the results. This section will not

only focus on the main hypotheses but also try to extract the inference between the

statistical control variables and public M&A transaction premiums. It is important

to state that the findings only reflect the average premium paid for transactions and

does not investigate the actual accrued value of the individual transaction gains.

This study can only make inferences and interpretations of what the empirical results

might imply. The section is dividend into two subsections. The first subsection

will focus on the empirical discoveries and will try to discuss and interpret the

results. The second subsection focus on the perspectives of the findings and suggest

interesting alternative and extended research on this topic.

6.1 Discoveries and interpretation

This subsection is going to discuss and interpret the empirical discoveries of this

thesis. The discussion will mainly focus on how the findings fit the theoretical and

empirical rationales underlining the formulated hypotheses.

6.1.1 Hypothesis 1 Underperformance and control: Supported

The CONxUNDER coefficient showed to be highly statistical significant across all

models. This supports the acceptance of the first hypothesis that transactions as-

sociated with change-of-control and where the target company is underperforming

are subject to on average +9.44% point higher transaction premiums. The UN-

DER variable is also a strong positive significant predictor of transaction premiums,

with a parameter estimate of +7.94%, meaning if the target company is underval-

ued/underperforming is transaction premiums on average +7.94% point higher. But

why are acquiring companies on average willing to pay more for underperforming

companies, when they simultaneously gain control over the company? And why is

this even interesting?

Damodaran (2010) argue according to section 2.3.2 that a significant proportion of

the worlds companies destroy value. Companies are destroying value when their

return on investments is less than the associated cost of capital. This is due to sub-

optimal resource allocation, and ultimately managerial inefficiency. Managerial un-
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derperformance has historically become a key catalyst for M&A activity. Therefore,

it is very interesting to empirically extract the premium paid for underperforming

companies.

Based on the theoretical foundation in section 3.1.1 on the optimal transaction pre-

mium defined by Varaiya (1987) is one of the main sources of transaction gains,

underpricing gains. The theory states that when target firms existing shareholders

are over conservative in its estimate of the future dividend stream, the acquirer can

exercise a gain by paying the fair value of the company. This explain why transac-

tion premiums are higher when the target company is undervalued, leading to the

parameter estimate of +7.94% of the UNDER variable. This finding is also empir-

ical consistent with previous research on transaction premiums that showed target

companies with a lower price-to-book value were associated with a higher transac-

tion premium based on the period of 1978-2000 (Dong, Hirshleifer, Richardson &

Toeh, 2006).

It is well known that some industries are associated with much higher price-to-

book ratios than others, such as the IT sector that categorical is associated with

high price-to-book values while the financial sector is characterized by generally low

price-to-book ratios. By investigating the correlation matrix in appendix 40 does

this fact seem to have a moderate effect. The correlation between UNDER and the

financial section is only +0.10 positive correlated, while IT sector variable is -0.15

negatively correlated to UNDER. Furthermore, there is also controlled for industry

variables in the regression functions leaving the UNDER coefficient statistical sig-

nificant across all industries, the same applies for CONxUNDER.

But why is CONxUNDER a stronger predictor of transaction premiums compared

to UNDER alone?

It is important to underline that UNDER has been used as a proxy for manage-

rial underperformance, which always will be a questionable assumption. However,

Damodaran (2010) argue that undervalued companies are subject to sub-optimal

management, and suggest that the value of control is the driving force behind higher

transaction premiums in undervalued companies. Barclay & Holderness (1992) sup-

port this argument by showing that acquiring companies are willing to pay a pre-

mium to the market, when they anticipate it can improve firm management post-

transaction. The CONxUNDER premium might therefore have a higher magnitude
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than UNDER, since acquirer can only exercise the full value gain when they simul-

taneously have the control to enforce improved management or monitoring. This

makes logically sense and is also supported by Jensen (1986) that in the theoretical

review section 3.1 explain this relationship by a reduction of agency cost when a

controlling stake is acquired, since it increases the incentive to monitor and min-

imize management inefficiencies. The average transaction premium may therefore

be higher for mismanaged firms, by a hypothesized higher perceived value of con-

trol, theoretically backed by Barclay & Holderness (1992) and Damodaran (2010).

Walkling and Edmister (1985) showed accordingly in section 3.2 that companies

with declining financial leverage and poor performance (meaning lower market val-

uations) are associated with above-average transaction premiums.

The empirical discoveries of underperformance and corporate control are consistent

with the existing research. This is based on the assumption that undervalued firms

are linked to managerial inefficiencies, causing the transaction premium to increase

due to increased anticipated gains of controlling the company. The assumption that

undervalued companies (target companies with a below 1 price-to-book ratio) is

associated with underperforming management determines whenever the conclusion

hold. This means that the conclusions are subject to the arguments and correlation

between below 1 price-to-book rations and factual managerial inefficiency in the

target company. However, the inference that is valid to make is that target compa-

nies with low price-to-book rations are subject to higher transaction premiums, and

even higher premiums when the transaction is associated with change of control.

The discussion above examines a possible interpretation of the discovered positive

empirical relationship between CONxUNDER and transaction premiums.

Worth mentioning is that the results are robust across the entire sample period,

showing that CONxUNDER is statistical significant and remain a higher explana-

tory predictor of transaction premiums, than the UNDER variable. This means

that the conclusions are consistent in a time context and cross-sectional analysis

is a suited statistical methodology to analyze the relationship between transaction

premiums and corporate control in underperforming target companies.

6.1.2 Hypothesis 2 Synergy and control: Supported

Based on the arguments in section 3.3.2, was the hypothesized relationship between

synergy and change-of-control a statistical significant and positive explanatory pre-
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dictor of transaction premiums. This was empirically backed by the following find-

ings.

The parameter estimate of CONxSYN showed to be highly positive statistical sig-

nificant at 1%-level across all models. This serves as empirical documentation of

the second hypothesis that transactions associated with change-of-control and syn-

ergies on average result in +7.52% point higher transaction premiums. The SYN

variable is also consistently a significant positive predictor of transaction premiums,

with a coefficient of +4.51%. This means that in transactions associated with syn-

ergies are acquiring companies willing to pay a +4.51% point higher transaction

premium. This in line with previous research that broadly acknowledges that trans-

actions associated with synergies empirically leads to higher transaction premiums

(Nathan & O’Keefe, 1989; Morck, Shleifer & Vishny, 1990; Slusky & Caves, 1991;

Dong, Hirshleifer, Richardson & Teoh, 2006). But no studies have extended the

research scope to investigate the relationship between synergies and control and its

mutual impact on transaction premiums. What fundamentally back the empirical

finding that acquiring firms on average is willing to pay more for target companies

associated with synergies, when they simultaneously gain control over the company?

Since the majority of previous studies only have considered transactions where

change-of-control occurs, has these studies not been able to identify the relation-

ship between change-of-control and transaction synergies. This literature gap has

also been a strong motivational driver behind this thesis, in order to broaden the

knowledge on this specific topic.

As shown in the theoretical review in section 3.1.1 are synergy gains a key driver

of transaction gains (Varaiya, 1987). PwC’s Frederik Slot Petersen, also verify that

synergy gains are the most common M&A motive for strategic buyers (Appendix

1). He also argued that the acquiring firm is only able to harvest the full synergy

potential, if they also gain control over the company. This argument supports the

empirical findings of this thesis. Synergy characteristics is only contributed to the

target’s value if the transaction is completed, meaning the synergy gains are not fac-

tored into the market price until the company becomes target of a M&A transaction.

The offer price is therefore subject to the individual bidders potential synergy ben-

efits and ultimately the ability to harvest the full potential through control. When

such a systematic and significant price premium is paid for synergy and corporate

control it is likely that it to some degree reflect a higher value.
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The synergy variable classification described in section 4.5 is worth questioning. The

synergy classification is captured when both the target and acquiring company oper-

ate in the same industry, which also is characterized as horizontal integration. This

means that vertical integration synergies are not observed in the model. However, as

previously mentioned does general corporate finance theory define that the best op-

portunities from efficiency improvements exist in sectors with too many players and

excess capacity (Brealey, Myers, & Allen, 2011). Put simply, transaction synergies

are theoretically higher in industries with excess capacity. This means simultane-

ously that it is possible to question, whenever there exist a higher consolidating

synergy potential in some industries relation to others. This was also investigated

empirically where none of the industry variables proved a significant explanatory

power of transaction premiums. But since the model was controlling for industries

and geography while the CONxSYN and SYN remained statistical significant does

it mean the parameter estimates and findings are stable and apply to all industries

and geographical regions.

The empirical findings also proved to be statistical significant and robust, testing

on pre- and post-crisis data samples. This implies the findings are stable and con-

sistent in a time context. This also makes logically sense that synergy gains and

change-of-control combined does not vary across different macroeconomic regimes.

The fact that acquiring firms only are able to yield the full synergy gains if they

also control the company should not be subject to time. This is also supported

empirically that show minimal variation in the magnitude of the CONxSYN pa-

rameter estimate. However, the SYN variable is more related to the different time

regimes. Transactions associated with synergies have on average +5.23% higher pre-

crisis while +3.98% higher post-crisis transaction premium. This means the synergy

premium is higher in a more expansionary economic time regime, in comparison to

more contrarian regimes. This makes intuitively sense based on the fact that during

economic expansion is the perceived value of synergies assumed to be higher, since

economic forecasting and discounting becomes more optimistic. This is also related

to merger waves that empirically have been explained by macroeconomic conditions

(Hardford, 2005).
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6.1.3 Hypothesis 3 Macro factors and control: Partially supported

As previously mentioned has the majority of previous research focused on firm- and

transaction specific variables in explaining the magnitude of transaction premiums.

Macroeconomic indicators’ explanatory power have somewhat been ignored. De-

spite the lack of academic focus, it is proven that M&A transactions have strong

links to economic and financial conditions (Madura, Ngo & Viale, 2012). But the

relationship between macroeconomic variables and control premiums has not been

investigated profoundly before. Hypothesis 3 aimed to reveal whenever there exist

an empirical relationship between the two factors and to what extend they deter-

mine the magnitude of transaction premiums.

The slope coefficient of CONxGDPG demonstrated to be highly negative statistical

significant at 1%-level when looking at the total data sample in Model 14. This

means that transaction premiums on average are -1.15% point lower when GDP

growth increases by 1% point when there occur change of control. Opposite, it

also means that when GDP growth decrease by 1% point is the transaction pre-

miums on average +1.15% point higher, when the transaction is associated with

change-of-control. The GDPG variable alone is also negatively correlated to trans-

action premiums, with a negative parameter estimate of -0.79%. This implies the

reasoning that only the best transactions associated with the highest transaction

gains (synergy, control etc.) gets financing during economic downturn, overweighs

the argument that there exist higher perceived transaction gains projections during

economical expansion. However, the findings did not pass the severe robustness

test. The GDPG variable only showed statistical significant for the complete sam-

ple, but did not show statistical significant for any of the pre- and post-crisis data

samples. CONxGDPG also failed the model and parameter robustness test across

the financial crisis. However, the parameter stability of CONxGDPG only collapsed

when the model was applied on the post-crisis data sample. The finding remained

consistent on the pre-crisis data sample. But what explain these findings, how do

they relate to economic theory and pervious studies?

One plausible explanation, which support the reasoning that pointed towards a

negative relationship between GDP growth and control premiums, is the argument

that during economic decline is transaction financing limited and the due diligence

process is more cautions. This implies that only the best transactions, with the high-

est gains (control and other gains) are approved and completed, leading to higher

transaction premiums during periods of economic decline. Control gains, as earlier
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explained in section 3.1 refer to both private and public benefits of control formu-

lated by Barclay, & Holderness (1992). However, it is hard to derive which of the

control benefit effects that overweighs the other. The magnitude of CONxGDPG is

assumed to be moderate, due to the described opposite directed effects in section

3.3.3. The opposite effect, that might impact the parameter estimate in a positive

direction is the hypothesis that during periods of economic expansion, are the per-

ceived and projected control gains higher leading to higher transaction premiums

ceteris paribus.

The robustness analysis showed that the results only hold on a full sample basis and

not post-crisis. This can be explained by the post-crisis data consist significantly

different macroeconomic regimes globally. Pre-crisis did all the global economies in-

crease (although in different paces), meaning there was an established global trend.

However, post-crisis were many of the emerging markets still growing rapidly, while

most of the western world was experiencing negative GPDG growth rates. This am-

biguous global trend in GDP growth rates might have crowded out the relationship

between macroeconomic indicators, control and transaction premiums. This ulti-

mately means that the conclusions are not consistent in different time and macroe-

conomic regimes, meaning the findings are not sufficiently consistent to support the

hypothesis.

The two opposite directed effects on the parameter estimate and the global dispar-

ity in GDP growth rates in the post-crisis data sample, might cause the variable to

prove statistical inconsistent.

6.1.4 Statistical control variables

There has been included several control variables in the regression model for sev-

eral reasons. Statistical control variables serve a critical role in order to investigate

whenever the results are consistent when including different transaction- and mar-

ket specific variables in the model. Does the change-of control for instance remain

a statistical consistent explanatory variable of transaction premiums across differ-

ent industries, geographical, and transaction sizes? It is very important to examine

if the results only apply to certain industries, geographical regions, or transaction

sizes. The inclusion of the different control variables are chosen based on their the-

oretical anchoring discussed in section 4.5.3.
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The hypothesized coefficient of the different industry variables was assumed to be

a statistically recognizable difference between industries with excess capacity. In-

dustries with excess capacity were expected to generate higher transaction premium

from industry consolidation gains. Even though, this finding historically have been

proven to hold (Harford, 2005; Madura, Ngo & Viale, 2012; Simonyan, 2014), did

the empirical evidence not suggest that transaction- and control premium differ

across industries. This might be based on the fact that this study investigates in-

dustries across the globe, meaning there may be differences in industry regulation,

competition and capacity in the different regions diluting the ability to observe the

statistical relationship.

Transaction premiums were expected to vary across different geographical regions,

based on the hypothesized variation in investors-protection rights in different re-

gions. This was based on Djankov, La Porta, Lopez-de-Silanes & Shleifer (2008)

theory, who suggest investor-protection rights vary across regions and has signifi-

cant impact on transaction premiums. Investor-protection is a measure of to what

degree the controlling shareholders can expropriate minority shareholders rights.

The empirical results partially support this hypothesis that regions with stronger

investor-protection rights are associated with lower transaction premiums. When ex-

amining the different models is NORAM, EU and LACAR parameters all prove to

be negative statistical significant. Since the reference region is Middle East / Africa,

which is assumed to have the lowest investor-protection rights, is the hypothesis sup-

ported since all the other parameter estimates are negative. This means there on

average is a lower transaction premium in these regions compared to Middle East /

Africa, which might be explained by a lower perceived value of control. However, the

empirical results does not hold for APAC that did not prove statistical significant.

This might be explained by the significant differences in investor protection rights

across the nations in the region, exhausting the ability to observe a statistical rela-

tionship. The robustness test and model stability also confirmed that the results did

not hold, when testing the findings on different time regimes. The results only hold

for the full sample, meaning the validity of the conclusions is moderate. However,

the variable serves as a great control variable, controlling if the hypothesized effects

and relationships hold across different geographical regions.

The transaction size was also hypothesized to have a statistical significant influence

on transaction premiums. This had a theoretical anchoring explained by Slovin &

Sushka (1993) in section 3.2, who argue that large companies tend to have a more
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dispersed ownership structure leading to higher control premiums causing trans-

action premiums to be relatively higher in large transactions. Transaction size is

also a proxy for market liquidity based on the arguments in section 5.4.3, assum-

ing that bigger transactions are associated with higher market liquidity causing the

transaction premium to increase (Massa & Xu, 2013). None of the transaction size

variables proved to be statistically robust over the different time samples. However,

the medium transaction size proved to be statistical significant when investigating

the full sample, suggesting that if the transaction size increases does the transaction

premium also increase. This finding might be explained by Slovin & Sushka’s (1993)

argument regarding dispersed ownership drives higher transaction premiums. This

interpretation is also backed by the reasoning presented by Massa & Xu (2013), who

document that liquidity cause a greater likelihood of completing the deal and higher

compensation for the target reflected in higher transaction premiums. However, the

results do not prove to hold across all the transaction size variables and they did

not fulfill the robustness model and parameter stability tests applied on the different

time and macroeconomic regimes.

6.1.5 Transaction premium

Comparing the magnitude of average transaction premium and final model of the

statistical consistent and robust estimators to previous studies, suggest several sup-

porting and contradicting findings. Yet, first is the final parameter estimates of the

final regression function (Model 14) of transaction premiums presented:

TPi = 2.02 + 1.99CONi + 4.51SYNi + 7.95UNDERi − 0.79GDPGi + 7.52CON ∗ SYNi

+ 9.44CONxUNDERi − 1.15CONxGDPGi − 4.02NORAMi − 3.96EUi

− 1.34APACi − 5.62LACARi + 1.39MICi + 0.69SMLi + 4.75MEDi

+ 4.00LARi + 1.86CONSi + 0.81ERGi + 0.68FINi − 1.67HLCi

+ 1.16INDi + 1.69ITi − 1.63MATi − 0.21TELi − 1.76ULTi + εi

In order to compare the magnitude of the average transaction premium of this study

with previous research on is a transaction associated with control, synergies, under-

performance, medium transaction size, and 2% GDP growth, in the consumer stables

industry conducted in North America applied. The average transaction premium

is then estimated to be 32.16%, when only including variables that is statistical

significant is the average transaction premium 26.28%. This is in line with previ-

ous findings presented in the empirical review section 3.2, where Hanouna, Sarin
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& Shapiro’s (2001) study of 9566 M&A transactions between 1986 and 2000 in the

United States, documented and average premium of around 20-30%. However, this

study did not prove that industry variables are a significant predictor of transaction

premiums as previous research have shown.

The transaction premium expresses the additional payment over the market price,

which can be explained and determined by several factors as presented above. This

study have documented that control is not an insignificant predictor of transaction

premiums and the control premium is often a function of other parameters such as

transaction synergies and target underperformance.

6.2 Perspectives

Based on the discussion and interpretations of the empirical findings above does sev-

eral questions arise. What can you extract from the findings and how can investors

and existing shareholders utilize this information when investing in global public

traded companies?

The overall transaction premium does ultimately define the acquisition profitability

for the acquiring company’s shareholders, but especially for the target company’s

shareholders. According to the theoretical review section 3.1.1, Campa & Hernando

(2004) document that the average M&A transactions yield a combined gain to ac-

quirer and target shareholders. However, majority of this gain accrues to the target

shareholders. Thus, from a general investor perspective it is important to identify

and understand what drives the variation and magnitude of transaction premiums.

The focus of this study was to broaden the information regarding control deter-

minants of transaction premiums. The empirical findings showed that control and

synergy plus control and underperformance consistently yield higher transaction

premiums. This means that investors in underperforming target companies should

demand a higher transaction premium, relatively to optimal performing companies.

Furthermore, should the target company’s shareholders demand an even higher pre-

mium, if the acquirer simultaneously gains control over the company. The same

is true for synergy gains and control, which also document that the full synergy

potential only can be harvested when the acquiring company gain control over the

target company, meaning the target company’s shareholder should demand a higher

premium when both transaction characteristics apply.
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As just described above does the empirical findings serve as evidence and arguments

for target shareholders to demand a higher premium in a M&A negotiation. On the

other hand does the theoretical and empirical review also document the value of con-

trolling a target company, justifying a higher price premium when acquiring control.

Another possible implication of the findings is new trading strategies for private and

institutional investors. There is an empirical consistent premium of gaining control

over an underperforming company, reflected by a firm with low price-to-book values.

This means that if an investor can identify companies, that have become target for

a potential M&A, and they have a low P/B ratio is there an increased likelihood for

making abnormal returns. The same applies to investors who can identify a publicly

traded target firm, with strong synergy gains with a potential acquire, can yield ab-

normal returns. These findings apply to and are consistent across all macroeconomic

regimes, geographical regions, industries and transaction sizes.

6.2.1 Contribution to existing research

By critically challenging the findings presented in this thesis, it is possible to argue

that it is very evident that acquiring companies only can harvest the full synergy

potential when they simultaneously gain control over the target company. It might

also seem evident that underperforming companies are subject to a higher trans-

action premium, when the acquiring firm have the control to can replace the man-

agement with a better management team leading to a theorized increased value of

the firm. However, many of these findings have never been proven empirically, and

the magnitude and consistency have never been tested across different industries,

geographical regions, transaction sizes and macroeconomic time-regimes. This pa-

per serves as fundamental theoretical and empirical evidence that corporate control

and the relation to especially synergies and underperformance consistently have a

positive explanatory power of transaction premiums.

The findings contributed to existing literature by showing that control premiums

and its interconnection with other transaction specific variables, has a statistical

significant explanatory power of transaction premiums. Synergy characteristics has

historically only been tested in isolation, with out investigating the relationship with

corporate control. This study is also one of the very few that investigate different

determinants of transaction premiums globally. The unique data sample made it

possible to examine the different control determinants on a global scale, yielding
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more generalizing findings and evidence, since the relationships proved consistent

globally and over different macroeconomic paradigms.

In order to extend this specific study and further back the conclusions, it would re-

quire the researcher to get better variables capturing the true population variables.

This especially applies to the ambiguous measure of managerial inefficiency, which

only has been captured by a discussable proxy variable. It is really difficult to ob-

serve managerial underperformance for a broad variety of reasons, which means that

the proxy variable always will be subject to uncertainty and ambiguity. Historical

studies have applied Tobin’s Q, as described in the literature section 2.4, which not

have been able to obtain for the global data sample. If the same empirical results

apply for different measures of synergies and underperformance would it lead to

stronger and more valid conclusions.

This study serves as an empirical foundation for further investigation of the true

value of control. This study only prove the average empirical price paid for control

is higher, but does not reflect the true value, which first can be harnessed post trans-

action. An interesting extension of this subject would be to back test, the actual

accrued value of control compared to the premium paid for control.

Additional extended and further research on this topic could potentially test the

relationship between change-of-control and M&A motives and their combined ex-

planatory power of transaction premiums. This was limited from this study as

presented in section 2.4, due to lack of global data on M&A motives. It has the-

oretically been proven there are many rational as well as irrational M&A motives,

which might influence the control premium and therefore impact transaction premi-

ums. Furthermore, there is a long list of different transaction- and market-specific

variables that might have strong relation to control- and transaction premiums.
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7 Conclusion

While much academia has focused on transaction- and market-specific characteris-

tics that influence and impact the magnitude of transaction premiums, very little

attention has been paid to explain the variation in transaction premiums based on

corporate control determinants. Previous research on transaction premiums has

primarily focused on transactions where change-of-control occurs, eliminating the

possibility to investigate how change-of-control impact transaction premiums. The

key objective of this thesis was to fill this void. In order to do so was 7931 global

public M&A transactions between January 1st 2002 and December 31th 2014 em-

pirically investigated, yielding several interesting findings.

The first finding documented substantial differences in the average global trans-

action premiums, when transactions are subject to change-of-control. This served

as a theoretical and empirical foundation, that control premiums are positive and

statistical significant in predicting transaction premiums in the global public M&A

market. This finding led to further decomposition of the control premium inves-

tigating the relationship with transaction- and market specific variables, and the

hypothesized mutual impact on transaction premiums.

Documentation presented by Damodaran (2010), showed that a substantial amount

of global firms are subject to managerial inefficiencies, not allocating their corpo-

rate resources optimally. This motivated the investigation whenever transaction

premiums also are empirically higher for target firms with underperforming man-

agement, theoretical explained and determined by higher control premiums for un-

derperforming target firms. The empirical examination showed that transactions

with change-of-control and where the target company is underperforming is on av-

erage associated with +9.44% point higher transaction premiums. This finding is in

line with previous research that document that transaction premiums are higher for

mismanaged firms, explained by a higher control premium (Lang, Stulz & Walkling,

1989; Servaes 1991; Barclay & Holderness, 1992; Damodaran, 2010). This finding

contributes to the existing literature by showing that the relationship between tar-

get underperformance and corporate control and its mutual significant impact on

transaction premiums, is consistent across geography, industry, transaction size and

macroeconomic paradigms. However, the finding’s validity is subject to the argu-

ments supporting the proxy variable of managerial underperformance that has been

captured by low price-to-book values.
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The theoretical and empirical foundation explained why transaction synergies re-

main the most frequent M&A driver. But very limited research has investigated the

relationship between change-of-control and synergies, and the combined explanatory

power of transaction premiums. The hypothesis was motivated by the rationale that

the full synergy potential only can be harvested if the acquiring company takes con-

trol over the target company. PwC’s Frederik Slot Petersen verifies this logic, where

he explains that in practice acquiring companies can only obtain the full synergy

gain, by simultaneously securing full control of the target company. The empirical

results supported this hypothesis and showed transactions associated with change-

of-control and synergies on average are subject to +7.52% point higher transaction

premiums. In relation to the transaction synergy variable in isolation the magni-

tude is significantly lower, showing that companies are only willing to pay a +4.51%

point higher transaction premiums. The findings hold empirically when testing for

parameter stability across different macroeconomic time regimes. Furthermore, the

relationship did prove statistical consistent when controlling for geography, industry

and transaction size.

Previous research have examined whenever macroeconomic conditions impact trans-

action premiums. Madura, Ngo & Viale (2012) documented the relationship empir-

ically. This thesis extended the hypothesis and tested when there not only exists

a relationship between macroeconomic factors and transaction premiums but also

whenever corporate control premiums also are related to macroeconomic indica-

tors. The empirical examination revealed a significant negative relation between

the interaction of GDP growth and corporate control leading to lower transaction

premiums. The reasoning supporting a negative relationship is the argument that

during economic decline is transaction financing limited and the due diligence pro-

cess is often more cautions. This implies that only the best deals, with the highest

anticipated transaction gains (control and other gains) are approved and completed,

leading to higher average transaction premiums during periods of economic decline.

However, the model and parameter robustness analysis showed that the results only

hold analyzing the full sample and not on the post-crisis data sample. This might

be explained by the global turbulence in GDP growth rates in the post-crisis data

sample, causing the variable to prove statistical inconsistent.

In addition to the three main hypotheses was a list of statistical control variables

analyzed and investigated empirically. The control variables were first of all in-

cluded based on their theoretical and empirical anchoring to transaction premiums.
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The control variables accounted for possible differences in transaction- and control

premiums across industry, geographical regions and transaction sizes.

The industry variables did not prove to be a statistically predictor of variations

in global public M&A transaction premiums, however theoretical reasoning and

previous empirical research pointed towards industries with excess capacity was as-

sociated with higher transaction premiums. The empirical insignificance might be

rooted in the fact that this study investigates industries across the globe, mean-

ing there may be differences in industry regulation, competition and capacity in

the different regions diluting the ability to observe the statistical relationship. Fur-

thermore, transaction premiums were expected to vary across different geographical

regions, based on the hypothesized variation in investors-protection rights across

different regions. The empirical results only partially support this hypothesis that

regions with stronger investor-protection rights are associated with lower transaction

premiums. The robustness test and model stability also confirmed that the results

did not hold, when testing the findings on different time regimes. Transaction size

was also hypothesized to have a statistical significant influence on transaction pre-

miums. This was based on the theoretical anchoring that large companies tend to

have a more dispersed ownership structure leading to higher control premium caus-

ing transaction premiums to be relatively higher for large transactions. However,

the results did not prove to hold across all the transaction size variables and they

did not fulfill the robustness model and parameter stability tests applied on the

different time and macroeconomic regimes.

It is essential to clarify that the findings only reflect the average premium paid for

global public M&A transactions and not the actual accrued value of the different

transaction gains. This study has theoretically, practically and empirically tried to

make inferences and interpretations of what the results might imply. This study

serves as an empirical foundation for further investigation of the true value of con-

trol. An interesting extension of this subject would be to back test, the actual gained

value of control in relation to the price premium paid for corporate control.

This study contributes to the existing literature by showing fundamental theoretical

and empirical evidence that corporate control and the relation to especially syner-

gies and target underperformance consistently have a positive explanatory power of

transaction premiums across macroeconomic paradigm shifts, geographical regions,

industries and transaction sizes.
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9 Appendix

9.1 Appendix 1: Interview with Frederik Slot Petersen,

Corporate Finance PwC

Interview at PwC in Hellerup, September 9th 2015 - (Danish)

Hvad er den praktiske relation imellem synergi- og kontrol præmie i M&A transaktioner?

”Det er alt andet lige kun muligt at høste det fulde synergi potentiale, hvis det opkøbende selskab

opn̊ar kontrollen af selskabet. Hvis opkøber ikke opn̊ar kontrol er det ikke muligt at udnytte hele

synergi potentialet ved transaktionen.”

Hvor ofte er dette motivationen bag M&A transaktioner?

”Synergier imellem køber og target er det hyppigste rationale for strategiske M&A transaktioner”

Kan du give et konkret eksempel p̊a hvor der er betalt en højere præmie for b̊ade at opn̊a kontrol

og synergier ved transaktionen?

”Som tidligere nævnt er de to præmier meget forbundet. En køber bliver nødt til at opn̊a kontrol

for at udnytte synergi potentialet, hvilket betyder at køber er villigt til at betale en ekstra præmie,

n̊ar transaktioner er behæftet b̊ade kontrol og synergier.”

Hvordan bliver denne præmie typisk betalt i praksis?

”Der opstilles typisk en earnout struktur for target selskabet. Det vil sige at man typisk opstiller

nogle monetære incitamenter for ledelsen og ejerne af target selskabet baseret p̊a opfyldelsen/indfrielsen

af synergi potentialet.”

Betyder det at kontrol kun har en værdi, n̊ar transaktionen er behæftet med synergier?

”Nej, vi ser generelt at mange forskellige typer købere betaler mere for at f̊a kontrollen, uden der

er synergi mellem køber og target. Det skyldes der typisk er andre værdier associeret til kontrollen

af et selskab udover at udnytte synergi potentialet fuldt ud.”

Kan du nævne nogle faktorer, som gør at en køber vil betale mere for kontrol?

”I aktivist M&A transaktioner primært i børsnoterede selskaber, betaler aktivisten typisk en præmie

for kontrollen, for at kunne kontrollere/skifte management eller p̊a anden m̊ade p̊avirke selskabets

ressource allokering.”
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Appendix 2: Regression Model 1 

 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 1 182209 182209 177.06 <.0001 
Error 7929 8159452 1029.06448     
Corrected Total 7930 8341661       

 

Root MSE 32.07903 R-Square 0.0218 
Dependent Mean 7.88162 Adj R-Sq 0.0217 
Coeff Var 407.01066     

 

Parameter Estimates 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 95% Confidence Limits 
Intercept 1 5.15129 0.41455 12.43 <.0001 4.33865 5.96392 
CON 1 11.14477 0.83754 13.31 <.0001 9.50296 12.78658 
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Appendix 3: Regression Model 2 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 2 346701 173350 171.90 <.0001 
Error 7928 7994960 1008.44598     
Corrected Total 7930 8341661       

 

Root MSE 31.75604 R-Square 0.0416 
Dependent Mean 7.88162 Adj R-Sq 0.0413 
Coeff Var 402.91256     

 

Parameter Estimates 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 95% Confidence Limits 
Intercept 1 2.58895 0.45680 5.67 <.0001 1.69351 3.48439 
CON 1 7.90822 0.86698 9.12 <.0001 6.20872 9.60771 
SYN 1 10.11422 0.79193 12.77 <.0001 8.56183 11.66661 
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Appendix 4: Regression Model 3 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 3 495436 165145 166.85 <.0001 
Error 7927 7846225 989.81008     
Corrected Total 7930 8341661       

 

Root MSE 31.46125 R-Square 0.0594 
Dependent Mean 7.88162 Adj R-Sq 0.0590 
Coeff Var 399.17233     

 

Parameter Estimates 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 95% Confidence Limits 
Intercept 1 -4.30423 0.72182 -5.96 <.0001 -5.71918 -2.88928 
CON 1 7.60717 0.85928 8.85 <.0001 5.92276 9.29158 
SYN 1 9.23644 0.78784 11.72 <.0001 7.69207 10.78081 
UNDER 1 9.87209 0.80534 12.26 <.0001 8.29342 11.45077 
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Appendix 5: Regression Model 4 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 4 514520 128630 130.25 <.0001 
Error 7926 7827141 987.52721     
Corrected Total 7930 8341661       

 

Root MSE 31.42495 R-Square 0.0617 
Dependent Mean 7.88162 Adj R-Sq 0.0612 
Coeff Var 398.71174     

 

Parameter Estimates 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 95% Confidence Limits 
Intercept 1 -1.75711 0.92495 -1.90 0.0575 -3.57026 0.05604 
CON 1 7.44326 0.85910 8.66 <.0001 5.75921 9.12732 
SYN 1 9.23053 0.78693 11.73 <.0001 7.68794 10.77312 
UNDER 1 10.19637 0.80778 12.62 <.0001 8.61290 11.77984 
GDPG 1 -0.75807 0.17245 -4.40 <.0001 -1.09611 -0.42003 
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Appendix 6: Regression Model 5 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 8 519460 64933 65.76 <.0001 
Error 7922 7822200 987.40222     
Corrected Total 7930 8341661       

 

Root MSE 31.42296 R-Square 0.0623 
Dependent Mean 7.88162 Adj R-Sq 0.0613 
Coeff Var 398.68651     

 

Parameter Estimates 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 95% Confidence Limits 
Intercept 1 -1.81556 0.93057 -1.95 0.0511 -3.63971 0.00860 
CON 1 7.03777 0.89079 7.90 <.0001 5.29158 8.78395 
SYN 1 9.08442 0.79504 11.43 <.0001 7.52593 10.64290 
UNDER 1 9.96156 0.82527 12.07 <.0001 8.34382 11.57930 
GDPG 1 -0.75921 0.17246 -4.40 <.0001 -1.09728 -0.42113 
MIC 1 1.00897 0.89571 1.13 0.2600 -0.74685 2.76480 
SML 1 0.18630 1.21466 0.15 0.8781 -2.19475 2.56735 
MED 1 4.45237 2.29893 1.94 0.0528 -0.05415 8.95889 
LAR 1 4.08396 5.10465 0.80 0.4237 -5.92250 14.09042 
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Appendix 7:  Regression Model 6  
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 12 534739 44562 45.20 <.0001 
Error 7918 7806922 985.97148     
Corrected Total 7930 8341661       

 

Root MSE 31.40018 R-Square 0.0641 
Dependent Mean 7.88162 Adj R-Sq 0.0627 
Coeff Var 398.39756     

 

Parameter Estimates 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 95% Confidence Limits 
Intercept 1 1.09502 1.75559 0.62 0.5328 -2.34640 4.53643 
CON 1 6.89681 0.92829 7.43 <.0001 5.07712 8.71651 
SYN 1 9.01181 0.80334 11.22 <.0001 7.43705 10.58658 
UNDER 1 9.97469 0.82645 12.07 <.0001 8.35463 11.59474 
GDPG 1 -0.98320 0.19127 -5.14 <.0001 -1.35813 -0.60826 
MIC 1 1.36621 0.90692 1.51 0.1320 -0.41159 3.14401 
SML 1 0.90626 1.23460 0.73 0.4629 -1.51389 3.32640 
MED 1 5.21011 2.31166 2.25 0.0242 0.67864 9.74159 
LAR 1 5.31245 5.11264 1.04 0.2988 -4.70967 15.33457 
NORAM 1 -2.35750 1.78536 -1.32 0.1867 -5.85729 1.14228 
LACAR 1 -6.11910 2.20105 -2.78 0.0054 -10.43375 -1.80446 
EU 1 -4.05133 1.60612 -2.52 0.0117 -7.19976 -0.90291 
APAC 1 -1.32376 1.48130 -0.89 0.3715 -4.22750 1.57998 
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Appendix 8: Regression Model 7 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 21 547173 26056 26.44 <.0001 
Error 7909 7794488 985.52131     
Corrected Total 7930 8341661       

 

Root MSE 31.39301 R-Square 0.0656 
Dependent Mean 7.88162 Adj R-Sq 0.0631 
Coeff Var 398.30660     

 

Parameter Estimates 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 95% Confidence Limits 
Intercept 1 0.56873 1.96388 0.29 0.7721 -3.28099 4.41844 
CON 1 6.71689 0.93112 7.21 <.0001 4.89165 8.54212 
SYN 1 8.90102 0.82392 10.80 <.0001 7.28592 10.51611 
UNDER 1 9.96242 0.83231 11.97 <.0001 8.33087 11.59398 
GDPG 1 -0.99570 0.19145 -5.20 <.0001 -1.37099 -0.62040 
MIC 1 1.42187 0.91355 1.56 0.1196 -0.36893 3.21268 
SML 1 0.99449 1.24393 0.80 0.4240 -1.44394 3.43291 
MED 1 5.39212 2.32536 2.32 0.0204 0.83380 9.95043 
LAR 1 5.87177 5.12159 1.15 0.2516 -4.16790 15.91144 
NORAM 1 -2.16538 1.80373 -1.20 0.2300 -5.70116 1.37040 
LACAR 1 -5.59354 2.23058 -2.51 0.0122 -9.96606 -1.22102 
EU 1 -3.97190 1.62329 -2.45 0.0144 -7.15398 -0.78982 
APAC 1 -1.25366 1.49751 -0.84 0.4025 -4.18917 1.68185 
CONS 1 2.06454 1.61438 1.28 0.2010 -1.10008 5.22916 
ERG 1 1.13556 1.65740 0.69 0.4933 -2.11338 4.38450 
FIN 1 1.03501 1.21950 0.85 0.3961 -1.35554 3.42556 
HLC 1 -1.44002 1.76352 -0.82 0.4142 -4.89699 2.01695 
IND 1 1.31712 1.25671 1.05 0.2946 -1.14637 3.78061 
IT 1 2.04272 1.33109 1.53 0.1249 -0.56657 4.65201 
MAT 1 -1.53182 1.32853 -1.15 0.2489 -4.13608 1.07244 
TEL 1 -0.13289 2.36501 -0.06 0.9552 -4.76893 4.50315 
ULT 1 -1.92148 2.18849 -0.88 0.3800 -6.21149 2.36854 
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Appendix 9: Regression Model 8 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 1 279217 279217 274.60 <.0001 
Error 7929 8062443 1016.82980     
Corrected Total 7930 8341661       

 

Root MSE 31.88777 R-Square 0.0335 
Dependent Mean 7.88162 Adj R-Sq 0.0334 
Coeff Var 404.58392     

 

Parameter Estimates 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 95% Confidence Limits 
Intercept 1 5.48305 0.38621 14.20 <.0001 4.72597 6.24013 
CONxSYN 1 17.07638 1.03050 16.57 <.0001 15.05633 19.09644 
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Appendix 10: Regression Model 9  

 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 2 348279 174140 172.72 <.0001 
Error 7928 7993381 1008.24689     
Corrected Total 7930 8341661       

 

Root MSE 31.75290 R-Square 0.0418 
Dependent Mean 7.88162 Adj R-Sq 0.0415 
Coeff Var 402.87279     

 

Parameter Estimates 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 95% Confidence Limits 
Intercept 1 4.62565 0.39829 11.61 <.0001 3.84489 5.40640 
CONxSYN 1 9.49922 1.37519 6.91 <.0001 6.80348 12.19496 
CONxUNDER 1 10.06007 1.21553 8.28 <.0001 7.67732 12.44282 
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Appendix 11: Regression Model 10  
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 3 393924 131308 130.97 <.0001 
Error 7927 7947737 1002.61601     
Corrected Total 7930 8341661       

 

Root MSE 31.66411 R-Square 0.0472 
Dependent Mean 7.88162 Adj R-Sq 0.0469 
Coeff Var 401.74623     

 

Parameter Estimates 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 95% Confidence Limits 
Intercept 1 5.01496 0.40134 12.50 <.0001 4.22822 5.80170 
CONxSYN 1 10.82647 1.38538 7.81 <.0001 8.11075 13.54219 
CONxUNDER 1 15.96776 1.49529 10.68 <.0001 13.03660 18.89891 
CONxGDPG 1 -2.00309 0.29688 -6.75 <.0001 -2.58505 -1.42114 
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Appendix 12: Regression Model 11 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 7 395956 56565 56.40 <.0001 
Error 7923 7945705 1002.86569     
Corrected Total 7930 8341661       

 

Root MSE 31.66805 R-Square 0.0475 
Dependent Mean 7.88162 Adj R-Sq 0.0466 
Coeff Var 401.79625     

 

Parameter Estimates 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 95% Confidence Limits 
Intercept 1 5.00326 0.40186 12.45 <.0001 4.21550 5.79101 
CONxSYN 1 10.61994 1.44415 7.35 <.0001 7.78902 13.45086 
CONxUNDER 1 15.53940 1.59067 9.77 <.0001 12.42127 18.65754 
CONxGDPG 1 -2.04010 0.30134 -6.77 <.0001 -2.63080 -1.44940 
CONxMICRO 1 1.10902 1.68996 0.66 0.5117 -2.20374 4.42178 
CONxSMALL 1 -0.09205 2.03124 -0.05 0.9639 -4.07382 3.88972 
CONxMEDIUM 1 3.86201 3.02868 1.28 0.2023 -2.07500 9.79901 
CONxLARGE 1 1.64345 5.51839 0.30 0.7659 -9.17404 12.46094 
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Appendix 13: Regression Model 12  
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 11 409212 37201 37.14 <.0001 
Error 7919 7932448 1001.69823     
Corrected Total 7930 8341661       

 

Root MSE 31.64962 R-Square 0.0491 
Dependent Mean 7.88162 Adj R-Sq 0.0477 
Coeff Var 401.56231     

 

Parameter Estimates 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 95% Confidence Limits 
Intercept 1 5.06957 0.40682 12.46 <.0001 4.27209 5.86705 
CONxSYN 1 9.23454 1.61783 5.71 <.0001 6.06317 12.40591 
CONxUNDER 1 15.33347 1.77342 8.65 <.0001 11.85710 18.80984 
CONxGDPG 1 -1.53094 0.37100 -4.13 <.0001 -2.25820 -0.80369 
CONxMICRO 1 1.38214 1.72717 0.80 0.4236 -2.00357 4.76784 
CONxSMALL 1 0.47209 2.07990 0.23 0.8204 -3.60506 4.54925 
CONxMEDIUM 1 4.46984 3.05021 1.47 0.1428 -1.50937 10.44905 
CONxLARGE 1 2.86985 5.55606 0.52 0.6055 -8.02149 13.76119 
CONxNORAM 1 2.02541 2.18289 0.93 0.3535 -2.25362 6.30444 
CONxLACAR 1 -6.99369 4.38786 -1.59 0.1110 -15.59504 1.60766 
CONxEU 1 -4.84935 2.26638 -2.14 0.0324 -9.29205 -0.40665 
CONxAPAC 1 -2.46905 2.02541 -1.22 0.2229 -6.43938 1.50128 
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Appendix 14: Regression Model 13 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 20 422445 21122 21.10 <.0001 
Error 7910 7919216 1001.16504     
Corrected Total 7930 8341661       

 

Root MSE 31.64119 R-Square 0.0506 
Dependent Mean 7.88162 Adj R-Sq 0.0482 
Coeff Var 401.45542     

 

Parameter Estimates 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 95% Confidence Limits 
Intercept 1 5.08643 0.40712 12.49 <.0001 4.28836 5.88450 
CONxSYN 1 8.61967 1.67755 5.14 <.0001 5.33122 11.90811 
CONxUNDER 1 15.31527 1.79368 8.54 <.0001 11.79919 18.83135 
CONxGDPG 1 -1.50219 0.37786 -3.98 <.0001 -2.24290 -0.76149 
CONxMICRO 1 1.36090 1.73844 0.78 0.4338 -2.04690 4.76871 
CONxSMALL 1 0.74036 2.08988 0.35 0.7232 -3.35635 4.83707 
CONxMEDIUM 1 4.71817 3.08736 1.53 0.1265 -1.33388 10.77022 
CONxLARGE 1 3.10295 5.59212 0.55 0.5790 -7.85908 14.06498 
CONxNORAM 1 2.36873 2.54966 0.93 0.3529 -2.62927 7.36673 
CONxLACAR 1 -5.16331 4.65691 -1.11 0.2676 -14.29208 3.96547 
CONxEU 1 -3.65214 2.51430 -1.45 0.1464 -8.58082 1.27655 
CONxAPAC 1 -1.34262 2.25793 -0.59 0.5521 -5.76876 3.08353 
CONxCONS 1 -0.60112 3.63434 -0.17 0.8686 -7.72538 6.52314 
CONxERG 1 -1.23735 3.10752 -0.40 0.6905 -7.32891 4.85422 
CONxFIN 1 2.12778 2.38618 0.89 0.3726 -2.54976 6.80531 
CONxHLC 1 2.66208 3.63071 0.73 0.4635 -4.45507 9.77923 
CONxIND 1 -4.97952 3.16318 -1.53 0.1270 -11.17935 1.22031 
CONxIT 1 0.08883 2.71480 0.03 0.9739 -5.23289 5.41055 
CONxMAT 1 -4.40043 2.80277 -1.57 0.1164 -9.89460 1.09374 
CONxTEL 1 -4.34318 5.32317 -0.82 0.4146 -14.77800 6.09163 
CONxULT 1 -3.83663 5.64628 -0.68 0.4968 -14.90484 7.23158 
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Appendix 15: Regression Model 14 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

 
Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 24 583786 24324 24.79 <.0001 
Error 7906 7757875 981.26418     
Corrected Total 7930 8341661       

 

Root MSE 31.32514 R-Square 0.0700 
Dependent Mean 7.88162 Adj R-Sq 0.0672 
Coeff Var 397.44539     

 

Parameter Estimates 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 95% Confidence Limits 
Intercept 1 2.02118 2.01401 1.00 0.3156 -1.92682 5.96917 
UNDER 1 7.95288 0.92901 8.56 <.0001 6.13178 9.77398 
CON 1 1.99284 2.29691 0.87 0.3856 -2.50971 6.49538 
SYN 1 4.50452 1.79086 2.52 0.0119 0.99395 8.01508 
GDPG 1 -0.78937 0.21078 -3.74 0.0002 -1.20256 -0.37618 
CONxSYN 1 7.51897 0.95450 7.88 <.0001 5.64790 9.39003 
CONxUNDER 1 9.44092 1.98500 4.76 <.0001 5.54980 13.33204 
CONxGDPG 1 -1.14559 0.41856 -2.74 0.0062 -1.96608 -0.32510 
MIC 1 1.39276 0.91183 1.53 0.1267 -0.39466 3.18019 
SML 1 0.69393 1.24308 0.56 0.5767 -1.74283 3.13069 
MED 1 4.75448 2.32378 2.05 0.0408 0.19926 9.30969 
LAR 1 4.00010 5.12233 0.78 0.4349 -6.04102 14.04123 
CONS 1 1.86437 1.61172 1.16 0.2474 -1.29502 5.02376 
ERG 1 0.81114 1.65658 0.49 0.6244 -2.43619 4.05847 
FIN 1 0.68321 1.21833 0.56 0.5750 -1.70505 3.07147 
HLC 1 -1.66707 1.76050 -0.95 0.3437 -5.11812 1.78398 
IND 1 1.15922 1.25440 0.92 0.3554 -1.29973 3.61818 
IT 1 1.68672 1.33012 1.27 0.2048 -0.92068 4.29412 
MAT 1 -1.62642 1.32577 -1.23 0.2199 -4.22528 0.97243 
TEL 1 -0.20646 2.36048 -0.09 0.9303 -4.83363 4.42070 
ULT 1 -1.76337 2.18412 -0.81 0.4195 -6.04483 2.51809 
NORAM 1 -4.02251 1.83573 -2.19 0.0285 -7.62102 -0.42400 
EU 1 -3.95868 1.62003 -2.44 0.0146 -7.13437 -0.78299 
APAC 1 -1.34048 1.49448 -0.90 0.3698 -4.27005 1.58909 
LACAR 1 -5.61823 2.22748 -2.52 0.0117 -9.98468 -1.25178 
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9.4 Appendix 16-28: Model 1-14 heteroscedasticity consistent standard errors 
 
Appendix 16: Model 1 with heteroscedasticity consistent standard errors 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 1 182209 182209 177.06 <.0001 
Error 7929 8159452 1029.06448     
Corrected Total 7930 8341661       

 

Root MSE 32.07903 R-Square 0.0218 
Dependent Mean 7.88162 Adj R-Sq 0.0217 
Coeff Var 407.01066     

 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 

Heteroscedasticity Consistent 

95% Confidence Limits 
Standard 

Error t Value Pr > |t| 
Intercept 1 5.15129 0.41455 12.43 <.0001 0.40314 12.78 <.0001 4.33865 5.96392 
CON 1 11.14477 0.83754 13.31 <.0001 0.88332 12.62 <.0001 9.50296 12.78658 
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Appendix 17: Model 2 with heteroscedasticity consistent standard errors 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 2 346701 173350 171.90 <.0001 
Error 7928 7994960 1008.44598     
Corrected Total 7930 8341661       

 

Root MSE 31.75604 R-Square 0.0416 
Dependent Mean 7.88162 Adj R-Sq 0.0413 
Coeff Var 402.91256     

 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 

Heteroscedasticity Consistent 

95% Confidence Limits 
Standard 

Error t Value Pr > |t| 
Intercept 1 2.58895 0.45680 5.67 <.0001 0.44239 5.85 <.0001 1.69351 3.48439  
CON 1 7.90822 0.86698 9.12 <.0001 0.92746 8.53 <.0001 6.20872 9.60771  
SYN 1 10.11422 0.79193 12.77 <.0001 0.81779 12.37 <.0001 8.56183 11.66661  
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Appendix 18: Model 3 with heteroscedasticity consistent standard errors 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 3 495436 165145 166.85 <.0001 
Error 7927 7846225 989.81008     
Corrected Total 7930 8341661       

 

Root MSE 31.46125 R-Square 0.0594 
Dependent Mean 7.88162 Adj R-Sq 0.0590 
Coeff Var 399.17233     

 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 

Heteroscedasticity Consistent 

95% Confidence Limits 
Standard 

Error t Value Pr > |t| 
Intercept 1 -4.30423 0.72182 -5.96 <.0001 0.72484 -5.94 <.0001 -5.71918 -2.88928 
CON 1 7.60717 0.85928 8.85 <.0001 0.91470 8.32 <.0001 5.92276 9.29158 
SYN 1 9.23644 0.78784 11.72 <.0001 0.81003 11.40 <.0001 7.69207 10.78081 
UNDER 1 9.87209 0.80534 12.26 <.0001 0.82081 12.03 <.0001 8.29342 11.45077 
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Appendix 19: Model 4 with heteroscedasticity consistent standard errors 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 4 514520 128630 130.25 <.0001 
Error 7926 7827141 987.52721     
Corrected Total 7930 8341661       

 

Root MSE 31.42495 R-Square 0.0617 
Dependent Mean 7.88162 Adj R-Sq 0.0612 
Coeff Var 398.71174     

 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 

Heteroscedasticity Consistent 

95% Confidence Limits 
Standard 

Error t Value Pr > |t| 
Intercept 1 -1.75711 0.92495 -1.90 0.0575 0.90764 -1.94 0.0529 -3.57026 0.05604 
CON 1 7.44326 0.85910 8.66 <.0001 0.91345 8.15 <.0001 5.75921 9.12732 
SYN 1 9.23053 0.78693 11.73 <.0001 0.80879 11.41 <.0001 7.68794 10.77312 
UNDER 1 10.19637 0.80778 12.62 <.0001 0.82539 12.35 <.0001 8.61290 11.77984 
GDPG 1 -0.75807 0.17245 -4.40 <.0001 0.16946 -4.47 <.0001 -1.09611 -0.42003 

 

  



 

    100 

Appendix 20: Model 5 with heteroscedasticity consistent standard errors 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 8 519460 64933 65.76 <.0001 
Error 7922 7822200 987.40222     
Corrected Total 7930 8341661       

 

Root MSE 31.42296 R-Square 0.0623 
Dependent Mean 7.88162 Adj R-Sq 0.0613 
Coeff Var 398.68651     

 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 

Heteroscedasticity Consistent 

95% Confidence Limits 
Standard 

Error t Value Pr > |t| 
Intercept 1 -1.81556 0.93057 -1.95 0.0511 0.91563 -1.98 0.0474 -3.63971 0.00860 
CON 1 7.03777 0.89079 7.90 <.0001 0.95025 7.41 <.0001 5.29158 8.78395 
SYN 1 9.08442 0.79504 11.43 <.0001 0.81688 11.12 <.0001 7.52593 10.64290 
UNDER 1 9.96156 0.82527 12.07 <.0001 0.85292 11.68 <.0001 8.34382 11.57930 
GDPG 1 -0.75921 0.17246 -4.40 <.0001 0.16947 -4.48 <.0001 -1.09728 -0.42113 
MIC 1 1.00897 0.89571 1.13 0.2600 0.86537 1.17 0.2437 -0.74685 2.76480 
SML 1 0.18630 1.21466 0.15 0.8781 1.06188 0.18 0.8607 -2.19475 2.56735 
MED 1 4.45237 2.29893 1.94 0.0528 2.13492 2.09 0.0371 -0.05415 8.95889 
LAR 1 4.08396 5.10465 0.80 0.4237 3.05168 1.34 0.1808 -5.92250 14.09042 
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Appendix 21: Model 6 with heteroscedasticity consistent standard errors 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 12 534739 44562 45.20 <.0001 
Error 7918 7806922 985.97148     
Corrected Total 7930 8341661       

 

Root MSE 31.40018 R-Square 0.0641 
Dependent Mean 7.88162 Adj R-Sq 0.0627 
Coeff Var 398.39756     

 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 

Heteroscedasticity Consistent 

95% Confidence Limits 
Standard 

Error t Value Pr > |t| 
Intercept 1 1.09502 1.75559 0.62 0.5328 1.66443 0.66 0.5106 -2.34640 4.53643 
CON 1 6.89681 0.92829 7.43 <.0001 0.99178 6.95 <.0001 5.07712 8.71651 
SYN 1 9.01181 0.80334 11.22 <.0001 0.82719 10.89 <.0001 7.43705 10.58658 
UNDER 1 9.97469 0.82645 12.07 <.0001 0.85528 11.66 <.0001 8.35463 11.59474 
GDPG 1 -0.98320 0.19127 -5.14 <.0001 0.18757 -5.24 <.0001 -1.35813 -0.60826 
MIC 1 1.36621 0.90692 1.51 0.1320 0.87252 1.57 0.1174 -0.41159 3.14401 
SML 1 0.90626 1.23460 0.73 0.4629 1.06754 0.85 0.3960 -1.51389 3.32640 
MED 1 5.21011 2.31166 2.25 0.0242 2.14145 2.43 0.0150 0.67864 9.74159 
LAR 1 5.31245 5.11264 1.04 0.2988 3.01718 1.76 0.0783 -4.70967 15.33457 
NORAM 1 -2.35750 1.78536 -1.32 0.1867 1.73133 -1.36 0.1733 -5.85729 1.14228 
LACAR 1 -6.11910 2.20105 -2.78 0.0054 2.12451 -2.88 0.0040 -10.43375 -1.80446 
EU 1 -4.05133 1.60612 -2.52 0.0117 1.47019 -2.76 0.0059 -7.19976 -0.90291 
APAC 1 -1.32376 1.48130 -0.89 0.3715 1.42251 -0.93 0.3521 -4.22750 1.57998 
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Appendix 22: Model 7 with heteroscedasticity consistent standard errors 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 21 547173 26056 26.44 <.0001 
Error 7909 7794488 985.52131     
Corrected Total 7930 8341661       

 

Root MSE 31.39301 R-Square 0.0656 
Dependent Mean 7.88162 Adj R-Sq 0.0631 
Coeff Var 398.30660     

 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 

Heteroscedasticity Consistent 

95% Confidence Limits 
Standard 

Error t Value Pr > |t| 
Intercept 1 0.56873 1.96388 0.29 0.7721 1.87846 0.30 0.7621 -3.28099 4.41844 
CON 1 6.71689 0.93112 7.21 <.0001 0.99791 6.73 <.0001 4.89165 8.54212 
SYN 1 8.90102 0.82392 10.80 <.0001 0.84839 10.49 <.0001 7.28592 10.51611 
UNDER 1 9.96242 0.83231 11.97 <.0001 0.86485 11.52 <.0001 8.33087 11.59398 
GDPG 1 -0.99570 0.19145 -5.20 <.0001 0.18813 -5.29 <.0001 -1.37099 -0.62040 
MIC 1 1.42187 0.91355 1.56 0.1196 0.88441 1.61 0.1079 -0.36893 3.21268 
SML 1 0.99449 1.24393 0.80 0.4240 1.08215 0.92 0.3581 -1.44394 3.43291 
MED 1 5.39212 2.32536 2.32 0.0204 2.15056 2.51 0.0122 0.83380 9.95043 
LAR 1 5.87177 5.12159 1.15 0.2516 3.05468 1.92 0.0546 -4.16790 15.91144 
NORAM 1 -2.16538 1.80373 -1.20 0.2300 1.74888 -1.24 0.2157 -5.70116 1.37040 
LACAR 1 -5.59354 2.23058 -2.51 0.0122 2.15796 -2.59 0.0096 -9.96606 -1.22102 
EU 1 -3.97190 1.62329 -2.45 0.0144 1.49056 -2.66 0.0077 -7.15398 -0.78982 
APAC 1 -1.25366 1.49751 -0.84 0.4025 1.44374 -0.87 0.3852 -4.18917 1.68185 
CONS 1 2.06454 1.61438 1.28 0.2010 1.58854 1.30 0.1938 -1.10008 5.22916 
ERG 1 1.13556 1.65740 0.69 0.4933 1.65100 0.69 0.4916 -2.11338 4.38450 
FIN 1 1.03501 1.21950 0.85 0.3961 1.19355 0.87 0.3859 -1.35554 3.42556 
HLC 1 -1.44002 1.76352 -0.82 0.4142 1.64061 -0.88 0.3801 -4.89699 2.01695 
IND 1 1.31712 1.25671 1.05 0.2946 1.22623 1.07 0.2828 -1.14637 3.78061 
IT 1 2.04272 1.33109 1.53 0.1249 1.35413 1.51 0.1315 -0.56657 4.65201 
MAT 1 -1.53182 1.32853 -1.15 0.2489 1.37417 -1.11 0.2650 -4.13608 1.07244 
TEL 1 -0.13289 2.36501 -0.06 0.9552 2.31667 -0.06 0.9543 -4.76893 4.50315 
ULT 1 -1.92148 2.18849 -0.88 0.3800 2.07849 -0.92 0.3553 -6.21149 2.36854 
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Appendix 23: Model 8 with heteroscedasticity consistent standard errors 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 1 279217 279217 274.60 <.0001 
Error 7929 8062443 1016.82980     
Corrected Total 7930 8341661       

 

Root MSE 31.88777 R-Square 0.0335 
Dependent Mean 7.88162 Adj R-Sq 0.0334 
Coeff Var 404.58392     

 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 

Heteroscedasticity 
Consistent 

95% Confidence 
Limits 

Standard 
Error t Value Pr > |t| 

Intercept 1 5.48305 0.38621 14.20 <.0001 0.38590 14.21 <.0001 4.72597 6.24013 
CONxSYN 1 17.07638 1.03050 16.57 <.0001 1.03404 16.51 <.0001 15.05633 19.09644 
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Appendix 24: Model 9 with heteroscedasticity consistent standard errors 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 2 348279 174140 172.72 <.0001 
Error 7928 7993381 1008.24689     
Corrected Total 7930 8341661       

 

Root MSE 31.75290 R-Square 0.0418 
Dependent Mean 7.88162 Adj R-Sq 0.0415 
Coeff Var 402.87279     

 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 

Heteroscedasticity 
Consistent 

95% Confidence 
Limits 

Standard 
Error t Value Pr > |t| 

Intercept 1 4.62565 0.39829 11.61 <.0001 0.39634 11.67 <.0001 3.84489 5.40640 
CONxSYN 1 9.49922 1.37519 6.91 <.0001 1.52096 6.25 <.0001 6.80348 12.19496 
CONxUNDER 1 10.06007 1.21553 8.28 <.0001 1.35386 7.43 <.0001 7.67732 12.44282 
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Appendix 25: Model 10 with heteroscedasticity consistent standard errors 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 3 393924 131308 130.97 <.0001 
Error 7927 7947737 1002.61601     
Corrected Total 7930 8341661       

 

Root MSE 31.66411 R-Square 0.0472 
Dependent Mean 7.88162 Adj R-Sq 0.0469 
Coeff Var 401.74623     

 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 

Heteroscedasticity 
Consistent 

95% Confidence 
Limits 

Standard 
Error t Value Pr > |t| 

Intercept 1 5.01496 0.40134 12.50 <.0001 0.39792 12.60 <.0001 4.22822 5.80170 
CONxSYN 1 10.82647 1.38538 7.81 <.0001 1.50105 7.21 <.0001 8.11075 13.54219 
CONxUNDER 1 15.96776 1.49529 10.68 <.0001 1.73743 9.19 <.0001 13.03660 18.89891 
CONxGDPG 1 -2.00309 0.29688 -6.75 <.0001 0.33924 -5.90 <.0001 -2.58505 -1.42114 
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Appendix 26: Model 11 with heteroscedasticity consistent standard errors 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 7 395956 56565 56.40 <.0001 
Error 7923 7945705 1002.86569     
Corrected Total 7930 8341661       

 

Root MSE 31.66805 R-Square 0.0475 
Dependent Mean 7.88162 Adj R-Sq 0.0466 
Coeff Var 401.79625     

 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 

Heteroscedasticity 
Consistent 

95% Confidence 
Limits 

Standard 
Error t Value Pr > |t| 

Intercept 1 5.00326 0.40186 12.45 <.0001 0.39839 12.56 <.0001 4.21550 5.79101 
CONxSYN 1 10.61994 1.44415 7.35 <.0001 1.57636 6.74 <.0001 7.78902 13.45086 
CONxUNDER 1 15.53940 1.59067 9.77 <.0001 1.89595 8.20 <.0001 12.42127 18.65754 
CONxGDPG 1 -2.04010 0.30134 -6.77 <.0001 0.33932 -6.01 <.0001 -2.63080 -1.44940 
CONxMIC 1 1.10902 1.68996 0.66 0.5117 1.86493 0.59 0.5521 -2.20374 4.42178 
CONxSML 1 -0.09205 2.03124 -0.05 0.9639 1.99589 -0.05 0.9632 -4.07382 3.88972 
CONxMED 1 3.86201 3.02868 1.28 0.2023 2.83514 1.36 0.1732 -2.07500 9.79901 
CONxLAR 1 1.64345 5.51839 0.30 0.7659 3.43011 0.48 0.6319 -9.17404 12.46094 
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Appendix 27: Model 12 with heteroscedasticity consistent standard errors 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square 
F 

Value Pr > F 
Model 11 409212 37201 37.14 <.0001 
Error 7919 7932448 1001.69823     
Corrected Total 7930 8341661       

 

Root MSE 31.64962 R-Square 0.0491 
Dependent Mean 7.88162 Adj R-Sq 0.0477 
Coeff Var 401.56231     

 

 

Variable DF 
Parameter 

Estimate 
Standard 

Error 
t Valu

e 
Pr > |t

| 

Heteroscedasticity 
Consistent 

95% Confidence 
Limits 

Standar
d 

Error 
t Valu

e Pr > |t| 
Intercept 1 5.06957 0.40682 12.46 <.0001 0.40142 12.63 <.0001 4.27209 5.86705 
CONxSYN 1 9.23454 1.61783 5.71 <.0001 1.78524 5.17 <.0001 6.06317 12.40591 
CONxUNDER 1 15.33347 1.77342 8.65 <.0001 2.11023 7.27 <.0001 11.85710 18.80984 
CONxGDPG 1 -1.53094 0.37100 -4.13 <.0001 0.41477 -3.69 0.0002 -2.25820 -0.80369 
CONxMIC 1 1.38214 1.72717 0.80 0.4236 1.92112 0.72 0.4719 -2.00357 4.76784 
CONxSML 1 0.47209 2.07990 0.23 0.8204 2.00058 0.24 0.8135 -3.60506 4.54925 
CONxMED 1 4.46984 3.05021 1.47 0.1428 2.84728 1.57 0.1165 -1.50937 10.44905 
CONxLAR 1 2.86985 5.55606 0.52 0.6055 3.38382 0.85 0.3964 -8.02149 13.76119 
CONxNORAM 1 2.02541 2.18289 0.93 0.3535 2.49864 0.81 0.4176 -2.25362 6.30444 
CONxLACAR 1 -6.99369 4.38786 -1.59 0.1110 5.32241 -1.31 0.1889 -15.59504 1.60766 
CONxEU 1 -4.84935 2.26638 -2.14 0.0324 2.31005 -2.10 0.0358 -9.29205 -0.40665 
CONxAPAC 1 -2.46905 2.02541 -1.22 0.2229 2.24269 -1.10 0.2710 -6.43938 1.50128 
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Appendix 28: Model 13 with heteroscedasticity consistent standard errors 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square 
F 

Value Pr > F 
Model 20 422445 21122 21.10 <.0001 
Error 7910 7919216 1001.16504     
Corrected Total 7930 8341661       

 

Root MSE 31.64119 R-Square 0.0506 
Dependent Mean 7.88162 Adj R-Sq 0.0482 
Coeff Var 401.45542     

 

Variable 
D
F 

Paramete
r 

Estimate 

Standar
d 

Error 
t Valu

e 
Pr > |

t| 

Heteroscedasticity 
Consistent 

95% Confidence 
Limits 

Standar
d 

Error 
t Valu

e 
Pr > |

t| 
Intercept 1 5.08643 0.40712 12.49 <.001 0.40172 12.66 <.001 4.28836 5.88450 
CONxSYN 1 8.61967 1.67755 5.14 <.001 1.82822 4.71 <.001 5.33122 11.90811 
CONxUNDER 1 15.31527 1.79368 8.54 <.001 2.13592 7.17 <.001 11.79919 18.83135 
CONxGDPG 1 -1.50219 0.37786 -3.98 <.001 0.42662 -3.52 0.0004 -2.24290 -0.76149 
CONxMIC 1 1.36090 1.73844 0.78 0.4338 1.93217 0.70 0.4812 -2.04690 4.76871 
CONxSML 1 0.74036 2.08988 0.35 0.7232 2.02497 0.37 0.7147 -3.35635 4.83707 
CONxMED 1 4.71817 3.08736 1.53 0.1265 2.87244 1.64 0.1005 -1.33388 10.77022 
CONxLAR 1 3.10295 5.59212 0.55 0.5790 3.55161 0.87 0.3823 -7.85908 14.06498 
CONxNORAM 1 2.36873 2.54966 0.93 0.3529 2.87026 0.83 0.4092 -2.62927 7.36673 
CONxLACAR 1 -5.16331 4.65691 -1.11 0.2676 5.49860 -0.94 0.3477 -14.2921 3.96547 
CONxEU 1 -3.65214 2.51430 -1.45 0.1464 2.52125 -1.45 0.1475 -8.58082 1.27655 
CONxAPAC 1 -1.34262 2.25793 -0.59 0.5521 2.44260 -0.55 0.5826 -5.76876 3.08353 
CONxCONS 1 -0.60112 3.63434 -0.17 0.8686 3.53387 -0.17 0.8649 -7.72538 6.52314 
CONxERG 1 -1.23735 3.10752 -0.40 0.6905 3.44221 -0.36 0.7193 -7.32891 4.85422 
CONxFIN 1 2.12778 2.38618 0.89 0.3726 2.47261 0.86 0.3895 -2.54976 6.80531 
CONxHLC 1 2.66208 3.63071 0.73 0.4635 3.75966 0.71 0.4789 -4.45507 9.77923 
CONxIND 1 -4.97952 2.66318 -1.87 0.0616 2.74029 -1.82 0.0692 -10.2005 0.24101 
CONxIT 1 0.08883 2.71480 0.03 0.9739 2.82130 0.03 0.9749 -5.23289 5.41055 
CONxMAT 1 -4.40043 2.80277 -1.57 0.1164 3.34052 -1.32 0.1878 -9.89460 1.09374 
CONxTEL 1 -4.34318 5.32317 -0.82 0.4146 4.95528 -0.88 0.3808 -14.7780 6.09163 
CONxULT 1 -3.83663 5.64628 -0.68 0.4968 6.10199 -0.63 0.5295 -14.9048 7.23158 
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Appendix 29: Model 14 with heteroscedasticity consistent standard errors 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 24 583786 24324 24.79 <.0001 
Error 7906 7757875 981.26418     
Corrected Total 7930 8341661       

 

Root MSE 31.32514 R-Square 0.0700 
Dependent Mean 7.88162 Adj R-Sq 0.0672 
Coeff Var 397.44539     

 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 

Heteroscedasticity 
Consistent 

95% Confidence 
Limits 

Standard 
Error t Value Pr > |t| 

Intercept 1 2.02118 2.01401 1.00 0.3156 1.91926 1.05 0.2923 -1.92682 5.96917 
CON 1 1.99284 2.29691 0.87 0.3856 2.52267 0.79 0.4296 -2.50971 6.49538 
SYN 1 4.50452 1.79086 2.52 0.0119 1.93040 2.33 0.0196 0.99395 8.01508 
UNDER 1 7.95288 0.92901 8.56 <.0001 0.92099 8.64 <.0001 6.13178 9.77398 
GDPG 1 -0.78937 0.21078 -3.74 0.0002 0.19913 -3.96 <.0001 -1.20256 -0.37618 
CONxSYN 1 7.51897 0.95450 7.88 <.0001 0.96342 7.80 <.0001 5.64790 9.39003 
CONxUNDER 1 9.44092 1.98500 4.76 <.0001 2.27026 4.16 <.0001 5.54980 13.33204 
CONxGDPG 1 -1.14559 0.41856 -2.74 0.0062 0.45267 -2.53 0.0114 -1.96608 -0.32510 
NORAM 1 -4.02251 1.83573 -2.19 0.0285 1.79870 -2.24 0.0254 -7.62102 -0.42400 
LACAR 1 -5.61823 2.22748 -2.52 0.0117 2.14527 -2.62 0.0088 -9.98468 -1.25178 
EU 1 -3.95868 1.62003 -2.44 0.0146 1.49045 -2.66 0.0079 -7.13437 -0.78299 
APAC 1 -1.34048 1.49448 -0.90 0.3698 1.44391 -0.93 0.3532 -4.27005 1.58909 
MIC 1 1.39276 0.91183 1.53 0.1267 0.88216 1.58 0.1144 -0.39466 3.18019 
SML 1 0.69393 1.24308 0.56 0.5767 1.07924 0.64 0.5203 -1.74283 3.13069 
MED 1 4.75448 2.32378 2.05 0.0408 2.16704 2.19 0.0283 0.19926 9.30969 
LAR 1 4.00010 5.12233 0.78 0.4349 3.13984 1.27 0.2027 -6.04102 14.04123 
CONS 1 1.86437 1.61172 1.16 0.2474 1.58956 1.17 0.2409 -1.29502 5.02376 
ERG 1 0.81114 1.65658 0.49 0.6244 1.65195 0.49 0.6234 -2.43619 4.05847 
FIN 1 0.68321 1.21833 0.56 0.5750 1.19219 0.57 0.5666 -1.70505 3.07147 
HLC 1 -1.66707 1.76050 -0.95 0.3437 1.63355 -1.02 0.3075 -5.11812 1.78398 
IND 1 1.15922 1.25440 0.92 0.3554 1.22709 0.94 0.3448 -1.29973 3.61818 
IT 1 1.68672 1.33012 1.27 0.2048 1.35400 1.25 0.2129 -0.92068 4.29412 
MAT 1 -1.62642 1.32577 -1.23 0.2199 1.36923 -1.19 0.2349 -4.22528 0.97243 
TEL 1 -0.20646 2.36048 -0.09 0.9303 2.29773 -0.09 0.9284 -4.83363 4.42070 
ULT 1 -1.76337 2.18412 -0.81 0.4195 2.08161 -0.85 0.3970 -6.04483 2.51809 
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Appendix 30: Residual plots initial model variables 
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9.5 Appendix 31: Residual plots extended model variables 
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Appendix 32: Normality of error term Model 14 
 

Basic Statistical Measures 
Location Variability 

Mean 0.00000 Std Deviation 31.35142 
Median -2.45334 Variance 982.91148 
Mode . Range 225.29071 
    Interquartile Range 29.24095 

 
Basic Confidence Limits Assuming Normality 

Parameter Estimate 95% Confidence Limits 
Mean 0 -0.69009 0.69009 
Std Deviation 31.35142 30.87103 31.84710 
Variance 982.91148 953.02055 1014 
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Appendix 33: Normality of error term studentized Model 14 
 

Basic Statistical Measures 
Location Variability 

Mean 0.00003 Std Deviation 1.00022 
Median -0.07831 Variance 1.00044 
Mode . Range 7.19096 
    Interquartile Range 0.93351 

 

Basic Confidence Limits Assuming Normality 
Parameter Estimate 95% Confidence Limits 
Mean 0.0000261 -0.02199 0.02204 
Std Deviation 1.00022 0.98489 1.01603 
Variance 1.00044 0.97002 1.03232 
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Appendix 34: Durbin-Watson Statistic  
 
 
Model 7 
 

Durbin-Watson D 1.753 
Number of Observations 7931 
1st Order Autocorrelation 0.123 

 
 
Model 13 

Durbin-Watson D 1.758 
Number of Observations 7931 
1st Order Autocorrelation 0.121 

 
 
Model 14 

Durbin-Watson D 1.757 
Number of Observations 7931 
1st Order Autocorrelation 0.122 

 
 
Model 15 

Durbin-Watson D 1.758 
Number of Observations 7931 
1st Order Autocorrelation 0.121 

 
 
Model 16 

Durbin-Watson D 1.816 
Number of Observations 2557 
1st Order Autocorrelation 0.092 

 
 
Model 17 

Durbin-Watson D 1.732 
Number of Observations 5374 
1st Order Autocorrelation 0.134 
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Appendix 35: Regression Model 15 POST variable 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 
Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 25 586323 23453 23.91 <.0001 
Error 7905 7755338 981.06741     
Corrected Total 7930 8341661       

 
Root MSE 31.32200 R-Square 0.0703 
Dependent Mean 7.88162 Adj R-Sq 0.0673 
Coeff Var 397.40554     

 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 

Heteroscedasticity 
Consistent 

95% Confidence 
Limits 

Standard 
Error t Value Pr > |t| 

Intercept 1 0.03297 2.36309 0.01 0.9889 2.33633 0.01 0.9887 -4.59932 4.66525 
CON 1 2.10799 2.29779 0.92 0.3590 2.52198 0.84 0.4033 -2.39629 6.61227 
SYN 1 4.59077 1.79149 2.56 0.0104 1.93250 2.38 0.0175 1.07897 8.10256 
UNDER 1 8.04733 0.93077 8.65 <.0001 0.92332 8.72 <.0001 6.22278 9.87188 
GDPG 1 -0.62229 0.23498 -2.65 0.0081 0.22450 -2.77 0.0056 -1.08292 -0.16166 
MIC 1 1.48190 0.91342 1.62 0.1048 0.88602 1.67 0.0945 -0.30865 3.27245 
SML 1 0.78232 1.24417 0.63 0.5295 1.08129 0.72 0.4694 -1.65657 3.22122 
MED 1 4.77649 2.32358 2.06 0.0398 2.16864 2.20 0.0277 0.22165 9.33133 
LAR 1 4.08329 5.12208 0.80 0.4254 3.16104 1.29 0.1965 -5.95734 14.12392 
NORAM 1 -3.32179 1.88656 -1.76 0.0783 1.87013 -1.78 0.0757 -7.01995 0.37636 
EU 1 -3.55089 1.63960 -2.17 0.0304 1.52550 -2.33 0.0200 -6.76493 -0.33684 
APAC 1 -1.34302 1.49433 -0.90 0.3688 1.44501 -0.93 0.3527 -4.27230 1.58625 
LACAR 1 -5.45497 2.22957 -2.45 0.0144 2.15213 -2.53 0.0113 -9.82551 -1.08442 
CONS 1 1.78518 1.61231 1.11 0.2682 1.59389 1.12 0.2627 -1.37537 4.94573 
ERG 1 0.71450 1.65750 0.43 0.6664 1.65296 0.43 0.6656 -2.53465 3.96364 
FIN 1 0.68708 1.21821 0.56 0.5728 1.19131 0.58 0.5641 -1.70095 3.07510 
HLC 1 -1.71631 1.76059 -0.97 0.3297 1.63428 -1.05 0.2937 -5.16754 1.73491 
IND 1 1.13688 1.25435 0.91 0.3648 1.22673 0.93 0.3541 -1.32198 3.59574 
IT 1 1.66611 1.33005 1.25 0.2104 1.35268 1.23 0.2181 -0.94115 4.27336 
MAT 1 -1.65502 1.32576 -1.25 0.2119 1.36933 -1.21 0.2268 -4.25385 0.94381 
TEL 1 -0.12990 2.36072 -0.06 0.9561 2.29981 -0.06 0.9550 -4.75754 4.49774 
ULT 1 -1.76710 2.18390 -0.81 0.4185 2.07910 -0.85 0.3954 -6.04813 2.51393 
CONxSYN 1 7.61500 0.95627 7.96 <.0001 0.96354 7.90 <.0001 5.74047 9.48954 
CONxUNDER 1 9.49495 1.98508 4.78 <.0001 2.26943 4.18 <.0001 5.60367 13.38624 
CONxGDPG 1 -1.13957 0.41854 -2.72 0.0065 0.45233 -2.52 0.0118 -1.96001 -0.31912 
POST 1 1.49765 0.93137 1.61 0.1079 0.96411 1.55 0.1204 -0.32808 3.32338 
 



 

    118 

Appendix 36: Regression Model 16 Pre-crisis 
 

Number of Observations Read 2557 
Number of Observations Used 2557 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 24 349407 14559 15.45 <.0001 
Error 2532 2386190 942.41328     
Corrected Total 2556 2735598       

 

Root MSE 30.69875 R-Square 0.1277 
Dependent Mean 9.83358 Adj R-Sq 0.1195 
Coeff Var 312.18283     

 

   

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 

Heteroscedasticity 
Consistent 

95% Confidence 
Limits 

Standard 
Error t Value Pr > |t| 

Intercept 1 -0.86725 6.15057 -0.14 0.8879 6.59541 -0.13 0.8954 -12.92792 11.19342 
CON 1 7.82343 1.55270 4.51 <.0001 1.60231 4.39 <.0001 4.78014 10.27961 
SYN 1 5.17031 1.21312 4.31 <.0001 1.25411 4.17 <.0001 2.77194 7.68806 
UNDER 1 8.45726 2.14572 3.94 <.0001 2.24850 3.76 0.0002 4.24972 12.66480 
GDPG 1 0.03723 0.86720 0.04 0.9658 0.89240 0.04 0.9667 -1.66326 1.73772 
MIC 1 2.22294 1.50767 1.47 0.1405 1.49316 1.49 0.1367 -0.73346 5.17933 
SML 1 0.21384 1.87000 0.11 0.9090 1.65544 0.13 0.8972 -3.45306 3.88073 
MED 1 5.81984 3.25023 1.79 0.0735 2.96494 1.96 0.0498 -0.55355 12.19323 
LAR 1 4.84448 6.23638 0.78 0.4373 3.92790 1.23 0.2176 -7.38444 17.07340 
NORAM 1 -4.51295 4.03193 -1.12 0.2631 4.29874 -1.05 0.2939 -12.41917 3.39326 
EU 1 -4.64392 2.83103 -1.64 0.1011 2.95671 -1.57 0.1164 -10.19528 0.90744 
APAC 1 -6.91118 2.73831 -2.52 0.0117 2.99353 -2.31 0.0210 -12.28075 -1.54162 
LACAR 1 -7.41877 4.84548 -1.53 0.1259 5.67501 -1.31 0.1912 -16.92027 2.08273 
CONS 1 6.56613 4.17749 1.57 0.1160 4.29821 1.53 0.1267 -1.62175 14.75401 
ERG 1 -6.85530 2.89762 -2.37 0.0181 3.11561 -2.20 0.0279 -12.53725 -1.17335 
FIN 1 -1.62784 2.07653 -0.78 0.4332 2.02510 -0.80 0.4216 -5.69972 2.44403 
HLC 1 1.89425 3.21888 0.59 0.5563 3.15296 0.60 0.5480 -4.41765 8.20615 
IND 1 -0.08095 2.24680 -0.04 0.9713 2.21774 -0.04 0.9709 -4.48670 4.32480 
IT 1 -0.21995 2.34699 -0.09 0.9253 2.28378 -0.10 0.9233 -4.82216 4.38226 
MAT 1 -2.34175 2.41728 -0.97 0.3328 2.57458 -0.91 0.3631 -7.08179 2.39830 
TEL 1 -3.53539 3.73949 -0.95 0.3445 3.39662 -1.04 0.2980 -10.86816 3.79737 
ULT 1 -5.79614 3.76060 -1.54 0.1234 3.67065 -1.58 0.1144 -13.17030 1.57802 
CONxSYN 1 8.17031 1.72682 4.73 <.0001 1.75411 4.66 <.0001 4.78419 11.55643 
CONxUNDER 1 10.14598 2.53367 4.17 <.0001 2.76991 3.66 <.0001 4.71698 15.57520 
CONxGDPG 1 -3.55486 1.03740 -3.43 0.0006 1.07982 -3.29 0.0010 -5.58909 -1.52062 
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Appendix 37: Regression Model 17 Post-crisis 
 

Number of Observations Read 5374 
Number of Observations Used 5374 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 24 280978 11707 11.79 <.0001 
Error 5349 5310707 992.84114     
Corrected Total 5373 5591685       

 

Root MSE 31.50938 R-Square 0.0502 
Dependent Mean 6.95286 Adj R-Sq 0.0460 
Coeff Var 453.18597     

 

  

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 

Heteroscedasticity 
Consistent 

95% Confidence 
Limits 

Standard 
Error t Value Pr > |t| 

Intercept 1 1.03943 2.39205 0.43 0.6639 2.19114 0.47 0.6353 -3.64997 5.72882 
CON 1 0.76022 2.65870 0.29 0.7749 2.88174 0.26 0.7919 -4.45191 5.97235 
SYN 1 3.98319 1.73692 2.29 0.0219 1.74789 6.72 0.0227 0.55714 7.40886 
UNDER 1 8.02466 1.04330 7.69 <.0001 1.01637 7.90 <.0001 5.97937 10.06996 
GDPG 1 -0.77132 0.25694 -3.00 0.0027 0.24292 -3.18 0.0015 -1.27503 -0.26760 
MIC 1 0.67093 1.15290 0.58 0.5606 1.10965 0.60 0.5455 -1.58923 2.93109 
SML 1 0.83846 1.67891 0.50 0.6175 1.44828 0.58 0.5627 -2.45290 4.12981 
MED 1 4.42955 3.32426 1.33 0.1828 3.22395 1.37 0.1695 -2.08737 10.94646 
LAR 1 2.29173 8.88537 0.26 0.7965 4.98008 0.46 0.6454 -15.12723 19.71068 
NORAM 1 -6.19690 2.36698 -2.62 0.0089 2.27434 -2.72 0.0065 -10.83715 -1.55664 
EU 1 -3.42439 2.05226 -1.67 0.0953 1.80626 -1.90 0.0580 -7.44765 0.59887 
APAC 1 0.69487 1.82283 0.38 0.7031 1.64908 0.42 0.6735 -2.87862 4.26837 
LACAR 1 -4.59812 2.57674 -1.78 0.0744 2.34078 -1.96 0.0495 -9.64958 0.45333 
CONS 1 0.61775 1.88276 0.33 0.7428 1.74534 0.35 0.7234 -3.07321 4.30872 
ERG 1 3.99472 2.02723 1.97 0.0488 1.91857 2.08 0.0374 0.02053 7.96891 
FIN 1 1.02651 1.51362 0.68 0.4977 1.50015 0.68 0.4938 -1.94081 3.99383 
HLC 1 -3.11604 2.10187 -1.48 0.1383 1.89192 -1.65 0.0996 -7.23656 1.00448 
IND 1 1.57751 1.51045 1.04 0.2963 1.47076 1.07 0.2835 -1.38358 4.53860 
IT 1 2.01063 1.61578 1.24 0.2134 1.67328 1.20 0.2296 -1.15696 5.17822 
MAT 1 -1.02072 1.58993 -0.64 0.5209 1.62101 -0.63 0.5289 -4.13764 2.09620 
TEL 1 2.20546 3.04118 0.73 0.4684 3.10758 0.71 0.4779 -3.75650 8.16742 
ULT 1 0.29725 2.68143 0.11 0.9117 2.50672 0.12 0.9056 -4.95945 5.55395 
CONxSYN 1 7.71198 1.14841 6.72 <.0001 1.20246 6.41 <.0001 5.35518 10.06882 
CONxUNDER 1 8.79408 2.49102 3.53 0.0004 2.80059 3.14 0.0017 3.91067 13.67750 
CONxGDPG 1 -0.83800 0.51739 -1.62 0.1054 0.56859 -1.47 0.1406 -1.85230 0.17629 
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 Appendix 38: Omitted variable bias 
 
Model with one independent variable:   
 

𝑦! = 𝛼! +   𝛼!𝑥!! + 𝜀! 
 
Model with two independent variables: 
 

𝑦! = 𝛽! +   𝛽!𝑥!! + 𝛽!𝑥!! + 𝜀! 
 
If the model with two independent variables is the true model, the error term of 
the model with one independent variable can be expressed as follows:  
 

𝜀! = 𝛽!𝑥!! + 𝜔! 
 
 
 and this violates assumption A1.  
 
Auxiliary regression equation:  
  

𝑥!! = 𝛿! +   𝛿!𝑥!! + 𝜏! 
 
 
Omitted variable bias:  
 

𝛼! − 𝛽! = 𝛿!𝛽! 
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Appendix 39: Joint significance F-test  
 
The F-test investigates the joint significance of a list of parameters.  
 
 
Null hypothesis: 
 

𝛽! = 𝛽! =   … = 𝛽! = 0 
 
Alternative hypothesis:  
 

𝛽! ≠ 𝛽! ≠   … ≠ 𝛽! ≠ 0 
 
Test statistic:  
 

𝐹! =
(𝑆𝑆𝑅! − 𝑆𝑆𝑅!")/𝑞

(𝑆𝑆𝑅!")/(𝑛 − (𝑘 + 1))
 

 
 
where 𝑆𝑆𝑅!   stands for the sum of the squared residuals of the restricted model 
and   𝑆𝑆𝑅!"  is the same for the unrestricted model. n is the number of 
observations, k is the number of independent variables in the unrestricted 
model and q is the number of restrictions (or the number of coefficients being 
jointly tested). 
 
 
F-test joint significance test 
 
The insignificant parameters of Model 14 are tested to investigate whenever 
they have a joint significant impact on transaction premiums.  
 
Null hypothesis: 
 

𝛽!𝐶𝑂𝑁 = 𝛽!𝑀𝐼𝐶 = 𝛽!𝑆𝑀𝐿 = 𝛽!!𝐿𝐴𝑅 =   𝛽!"𝐴𝑃𝐴𝐶 = 𝛽!"𝐶𝑂𝑁𝑆 = 𝛽!"𝐸𝑅𝐺 = 𝛽!"𝐹𝐼𝑁
= 𝛽!"𝐻𝐿𝐶 = 𝛽!"𝐼𝑁𝐷 = 𝛽!"𝐼𝑇 = 𝛽!!𝑀𝐴𝑇 = 𝛽!"𝑇𝐸𝐿 = 𝛽!"𝑈𝐿𝑇 = 0 

 
 
Test statistic:  
 
 

𝐹! =
(7783319− 7757875)/14

(7757875)/(7931− (24+ 1)) = 1.8521 
 
 
The p-value is then found to be: 0.0265 
 
Because the p-value is below 0.05 the parameters are jointly significant at 5% 
level.   
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Restricted Model 14 
 

Number of Observations Read 7931 
Number of Observations Used 7931 

 

Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 
Model 10 568342 56834 57.91 <.0001 
Error 7920 7783319 981.47964     
Corrected Total 7930 8351661       

 

Root MSE 31.32858 R-Square 0.0681 
Dependent Mean 7.88162 Adj R-Sq 0.0670 
Coeff Var 397.48902     

 

Parameter Estimates 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 
Intercept 1 1.56480 1.06327 1.47 0.1411 
SYN 1 7.61222 0.93120 8.17 <.0001 
UNDER 1 7.92993 0.88187 8.99 <.0001 
GDPG 1 -0.80375 0.20271 -3.97 <.0001 
CONxSYN 1 5.25941 1.70954 3.08 0.0021 
CONxUNDER 1 10.67956 1.67659 6.37 <.0001 
CONxGDPG 1 -0.92458 0.33187 -2.79 0.0054 
MED 1 4.02424 2.26214 1.78 0.0753 
NORAM 1 -2.89400 1.24169 -2.33 0.0198 
EU 1 -2.56298 0.90649 -2.83 0.0047 
LACAR 1 -4.70318 1.74703 -2.69 0.0071 
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Appendix 40: Correlation matrix of estimates 
 

Correlation of Estimates 
Variable Intercept CON SYN UNDER GDPG MIC SML MED LAR NORAM EU APAC LACAR CONS ERG FIN HLC IND IT MAT TEL ULT 

Intercept 1.00                       
CON -0.02 1.00                      
SYN -0.02 -0.18 1.00                     
UNDER -0.26 0.04 -0.06 1.00                    
GDPG -0.43 -0.04 -0.03 -0.10 1.00                   
MIC -0.07 -0.17 -0.09 -0.15 -0.02 1.00                  
SML -0.01 -0.18 -0.11 -0.15 -0.05 0.29 1.00                 
MED 0.01 -0.17 -0.06 -0.09 -0.04 0.17 0.16 1.00                
LAR 0.02 -0.11 -0.04 -0.05 -0.01 0.09 0.09 0.06 1.00               
NORAM -0.67 -0.18 -0.08 -0.03 0.29 0.04 0.01 0.00 -0.02 1.00              
EU -0.73 -0.01 0.00 0.00 0.21 -0.01 -0.04 -0.03 -0.04 0.19 1.00             
APAC -0.74 -0.02 0.00 0.02 0.06 0.07 0.05 0.03 0.00 0.20 0.20 1.00            
LACAR -0.56 0.00 0.00 0.02 0.19 0.02 -0.03 0.00 -0.02 0.22 0.21 0.26 1.00           
CONS -0.28 0.01 -0.04 0.02 0.01 -0.02 -0.01 -0.02 0.00 0.06 0.05 0.05 0.01 1.00          
ERG -0.25 0.00 -0.05 0.04 0.01 -0.02 -0.02 -0.05 0.01 -0.06 0.01 0.04 0.01 0.28 1.00         
FIN -0.37 -0.01 -0.19 0.10 0.04 -0.04 -0.02 -0.01 -0.01 0.04 0.09 0.10 0.06 0.39 0.40 1.00        
HLC -0.22 -0.01 -0.02 -0.05 0.04 0.02 0.02 -0.01 0.01 -0.01 0.01 0.02 0.01 0.26 0.26 0.35 1.00       
IND -0.31 -0.01 -0.02 0.01 0.01 -0.02 -0.01 0.00 0.01 0.02 -0.01 0.01 0.01 0.37 0.36 0.49 0.33 1.00      
IT -0.29 -0.03 -0.03 -0.15 0.00 0.05 0.03 0.03 0.02 0.00 0.01 0.02 0.04 0.34 0.34 0.47 0.32 0.44 1.00     
MAT -0.34 0.03 -0.06 0.05 0.03 0.00 0.00 0.00 -0.01 0.00 0.05 0.04 0.03 0.35 0.35 0.48 0.32 0.44 0.42 1.00    
TEL -0.22 0.03 0.00 -0.02 0.01 -0.04 -0.08 -0.07 -0.04 0.09 0.07 0.10 0.04 0.20 0.20 0.27 0.18 0.25 0.23 0.24 1.00   
ULT -0.15 0.04 -0.01 0.01 -0.01 -0.07 -0.06 -0.05 -0.03 -0.01 -0.04 0.00 -0.12 0.22 0.21 0.28 0.19 0.27 0.24 0.25 0.16 1.00 

 


