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Abstract: Extent literature has been developed describing how M&A premiums are influenced. 

Various factors have been identified to explain such premiums at the deal level, mostly from target 

and acquiring company characteristics. However, little research to date has incorporated multiple 

macroeconomic factors into a model in order to explain premiums. In limited research 

macroeconomic factors are considered when looking at flows of M&A across borders, to explain 

volumes. This research combines findings on the effect of macro-level factors on M&A volume, 

with earlier findings of deal level effects on premiums, to create a more complete model of what 

makes up acquisition premiums. This will help fill a gap in the literature regarding macro-level 

data and M&A premiums. A more practical aim is to improve efficiency for future cross-border 

M&A acquirers, targets and other parties involved in determining the price of such deals. The 

findings of this research show that inflation, along with investor protection and accounting 

standards influence M&A premiums. The conclusion is that not just acquirer and target company 

characteristics are influential in determining premiums, but also the characteristics of the country 

in which a target is located is of importance. 
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Chapter 1: Introduction 
 

The literature on mergers and acquisitions (M&A) can be roughly divided into three areas 

according to a framework by Haleblian et al. (2009). These areas are: antecedents, moderators and 

acquisition outcomes. A specific topic of interest when looking at the acquisition outcomes are 

the premiums. Acquiring parties in mergers and acquisitions generally pay a premium to acquire 

a target. Premiums are generally measured as percentage paid on top of a target’s stock price 

before acquisition. Early research on mergers and acquisitions shows that target shareholders 

generally benefit from these premiums as they receive significant positive returns (Asquith & 

Kim, 1982; Datta et al., 1992; Malatesta, 1983).  

These premiums and what effects them have been subject of extent M&A research. For 

example Bates and Lemmon (2003) show that premiums are positively influenced by termination 

fees. Research by Hubbard and Palia (1995) looks at how managerial ownership influences 

premiums and find that when acquirer’s management is less aligned with its shareholders, 

excessive premiums are paid. Other research focusses on firm size, where for example Moeller et 

al. (2004) find that large firms offer larger premiums. These are specific characteristics belonging 

to either target or acquiring companies in the corporate takeover playing field. 

Haleblian et al. (2009) state that in general, management research focuses on the acquirer 

and finance literature focuses on the target. Some intuitive conclusions are that targets try to 

increase the premium, for example through poison pills (Comment & Schwert, 1995). On the other 

hand, acquirers should minimize their costs by keeping the premium low, but research shows other 

motives might play a part when looking at acquirer incentives. However, no complete picture of 

the components making up a premium, has been painted to date. When constructing a takeover 

bid, complex models are used to finally come up with a bid price, an example of which can be 

found in Garzella and Fiorentino (2014). Thus far, no complete model exists and a better 

understanding of the components making up premiums can aid in constructing more efficient 

models. 

Whilst the bulk of research focuses on either acquirer or targets’ influence on premiums, 

to date there has been little research done regarding macroeconomic influences. Whilst some 

research looks at macroeconomic factors and M&A, it mainly examines the effect on volume and 

value creation in the long run. Previous research shows that macroeconomic factors such as 

inflation and money growth are significantly correlated with stock market returns (Flannery & 

Protopapadakis, 2002). When firms are targeted for takeover, it seems possible that such 

macroeconomic factors also influence the amount an acquirer is willing to pay for the target. 
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Macroeconomic conditions in the target firm’s home country could possibly influence the target’s 

business results, therefore it is possible acquirers take such conditions into account. To investigate 

whether a relation exists between macroeconomic factors and M&A premiums, this research will 

consider the following research question: 

 

‘To what extent do macroeconomic factors, investor protection and accounting standards in the 

target country influence premiums paid in cross border mergers & acquisitions?’ 

 

Various macro-level factors which could potentially influence premiums will be identified 

in this thesis and they will be split into three groups. First, general macroeconomic factors such 

as GDP growth per capita and interest rates are identified. Second, factors regarding investor 

protection, are determined. Third, three aspects of accounting standards are taken into account. 

Finally, control variables at the deal level are incorporated into the model to distinguish between 

their effect and the macro-level variables. The effects are measured through a regression analysis. 

Answering the research question will fill a gap in the literature regarding M&A premiums. 

Kiymaz (2004) shows how wealth gains in cross border mergers and acquisitions (CBM&A) are 

influenced by the target’s home country. The author however does not look whether this effect is 

incorporated in the bid price. Furthermore, research by Uddin and Boateng (2009) considers 

macroeconomic factors as determinants of the level of outward M&A activity in the UK. This 

however, does not cover the effect of such factors on premiums paid for these outward deals. Rossi 

and Volpin (2004) are among the only ones to have touched the subject of premium determinants 

outside of company characteristics, by looking at the effect of shareholder protection on the 

amount of premium paid in a deal. Furthermore, the authors incorporate the effect of accounting 

standards on the amount of deals made, but they do not test whether this variable is of influence 

on the premium. This thesis will expand the Rossi and Volpin (2004) model by incorporating 

various measures of accounting standards, as well as various measures of shareholder and investor 

protection, along with more general macroeconomic data to measure the effect on premiums. This 

will add to existing literature on premiums and attempt to supply a more complete framework for 

the determinants of premiums in M&A. 

A more practical implication of the results of this thesis relates to the bargaining process 

of the deals, where targets, acquirers and deal facilitators could improve their rationality regarding 

offers. If results show that macroeconomic factors are an important determinant of premiums in 

M&A, target firms could incorporate such factors when formulating a reply to an initial 

engagement by an acquirer. Furthermore, the awareness of macroeconomic influences on 
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premiums can aid in broadening the view of acquirers browsing for targets. In addition, acquirers 

might limit their search to companies in certain countries, where economic conditions are 

favorable. On the other hand acquirers could search for a cheap deal in a country faring less well, 

whereby results from this research might strengthen their bargaining position as they offer a lower 

premium. Finally, parties such as M&A institutions who facilitate deals and the process can 

incorporate such factors in their models when advising on a bid price. 

The remainder of this thesis is structured as follows: Chapter 2 will provide a literature 

review and hypotheses development. Chapter 3 contains the data description and research method. 

Chapter 4 discusses the results. Finally, chapter 5 consists of the conclusion and a discussion, 

including limitations and suggestions for further research. 
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Chapter 2: Literature Review 
This chapter will review the literature regarding premiums in M&A and what affects them. First, 

various theoretical perspectives on premiums will be examined and the most relevant one for this 

research will be elaborated. Next, literature regarding the possible effects on premiums will be 

divided into four areas: macroeconomic factors, investor protection, accounting standards and 

financial characteristics. Hypotheses are formulated regarding the expected effects of these four 

areas on premium, following their relevant sections. 

2.1 Premiums in M&A 

Acquisition premiums are generally measured by taking the difference between the stock price 

paid to a target firm, and the price of the target’s stock at some point in time before the deal, 

divided by the target’s stock price before the deal. Paying a premium indicates that the value of 

the target company is higher to the acquirer than it is to its original owner (Diaz & Azofra, 2009). 

This higher value can come from factors such as economies of scale and scope, diversification 

leading to risk reduction and a higher market power of the combined institutions. These premiums 

can be significant. Betton et al. (2008) for example report that between 1980 and 2002 the average 

premium paid for an American target is 48% of the market value of the target before the bid. 

Cai-fen (2011) argues there are four main theoretical explanations why premiums are paid 

in M&A. The author mostly uses these five explanations to explain overpayment, however to get 

a good understanding of the fundamental idea of why a premium is paid they will be described 

shortly. 

Firstly, Cai-fen mentions the synergy theory. Monden (2010) describes the premium as a 

way of sharing the synergy created by merging the two entities. Synergy means that the two firms 

merged would profit from factors such as economies of scale and scope, where the combined 

effect is larger than the sum of the separate effects. In constructing an M&A deal, a synergy value 

is determined and the acquirer shares some of this synergy value with the target in the form of a 

premium paid in the target stock price. This sharing occurs because there is double information 

asymmetry (Hansen, 1987). 

Secondly, the signal theory as described by Baron (1983) offers a more tactically oriented 

explanation for paying higher premiums. Parties making a bid might use the high amount to 

discourage other bidders from getting involved. Furthermore, a high bid might induce a quick 

closing of the deal saving the acquirer both time and money. 

Third, agency theory as described by Jensen and Meckling (1976) describes how 

management of an acquiring company indulges in opportunistic behavior. This might lead to 
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‘empire building’ in which managers attempt to maximize their reputation as leaders of giant 

conglomerates (Hope & Thomas, 2008). This explains why they would pay a premium to overtake 

another firm, to serve their self-interest. 

Finally, behavioral theory explains how premiums might be driven upward because 

managers suffer from hubris (Malmendier & Tate, 2005). Managers from the acquiring firm might 

be overoptimistic concerning the profits from the joint operation. 

By looking at the determinants of premiums, this thesis will investigate premiums from 

the perspective of synergy theory. Whereas all four theories mentioned before help to understand 

why premiums are paid, the synergy theory is best suited to better understand which ex ante factors 

are taken into account when determining a premium in actual deals. The other theories help 

explain ex post why a premium paid might have been incorrect based on results of the merged 

company. When an offer price is determined, it is unlikely that acquiring management factors in 

its own overconfidence or opportunistic incentives. They will however, model future profits and 

base the premium they pay on the amount of profits they are willing to share with target company 

shareholders, as is done by Garzella and Fiorentino (2014). 

2.2 Macroeconomic premium determinants 

Dunning (2009) shows how the location of a firm matters in explaining the value-adding process. 

Moreover, the author claims the country in which the firm resides can be a factor determining the 

institution’s competitiveness. Furthermore, as shown by various researches mentioned in Shimizu 

et al. (2004), premiums tend to be higher when targets are from certain countries, among which 

the US. Explanations include aggressive bidding strategies (Harris & Ravenscraft, 1991). There 

is however, no research to date examining whether a country’s macroeconomic characteristics 

effect the premium paid in deals targeting companies within those countries. In this section several 

macroeconomic factors and their potential effect on premiums in M&A are derived from previous 

literature.  

Research by Uddin & Boateng (2009) indicates that macroeconomic factors such as GDP 

and interest rates have a significant effect on the level of outward M&A in the UK. Extending 

beyond the volume of deals, Stahl & Voigt (2008) examine the effect of cultural differences on 

deals and post-merger results. They find that cultural differences effect sociocultural integration, 

synergy realization and moreover returns to shareholders. Even though these effects are 

sometimes conflicting in their direction, they also hint towards an effect of country-level variables 

on premiums. More recently, Boateng et al. (2014) examine the dynamic effects of 

macroeconomic factors on CBM&A outflows. They find that certain variables can provide an 
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advantage to improve bargaining positions in outward deals. This complements research done by 

Giovanni (2005), which also indicates there is a significant effect of institutional factors on M&A 

flows. From these studies evidence is provided that the bidder’s bargaining position is affected by 

macroeconomic factors in the home country. These studies focus on outward M&A activities 

however, and do not examine how macroeconomic factors in target countries affect deals and 

more specifically premiums.  

The previously mentioned researches mainly look at how acquirer home country 

macroeconomic factors effect M&A outflows. These findings lead to the expectation that these 

factors, examined in the target home country, also affect the bargaining position of the target. 

Factors found by Boateng et al. (2014) which have a positive influence on CBM&A outflows 

include GDP, money supply and stock prices. Interest rates and inflation are found to have a 

negative influence on CBM&A outflow, when looking from an acquirer perspective. Similar to 

the effect of outflow from the acquirer home country, inflation and interest rates are expected to 

have a negative effect on CBM&A inflow in target home countries. If acquirers are less likely to 

acquire targets when interest rates and inflation are higher in their home country, they are probably 

also less reluctant to acquire companies in countries with high inflation and interest rates. The 

expectation is that more CBM&A inflow leads to a stronger bargaining position for the target, 

driving up the premiums. Inversely, less CBM&A inflow negatively influences the bargaining 

position of the target, lowering premiums. Based on these previous findings regarding interest 

rate, and inflation, the following hypotheses are formulated: 

 

H1a: Interest rate has a negative effect on bid premium.  

H1b: Inflation has a negative effect on bid premium. 

 

Economic growth and potential have shown to be important in determining the level of 

M&A activity. However they might also be important variables in explaining the premium paid 

in a cross border transaction. It seems intuitive that an acquirer would be willing to pay more for 

a target in a country with high growth potential. Diaz & Azorfa (2009) state that for the banking 

industry a high economic growth rate is a sign of ability to increasingly generate income for the 

merged company. This would in turn lead to a higher premium paid for targets in such regions of 

high economic growth. These findings are supported by Frieder and Petty (1991), however their 

results are applicable to interstate mergers, not cross boarder deals. Furthermore, these authors 

used a dummy variable to control for geographic area, which controls for all characteristics of that 

region, but does not identify specific factors which influence the outcome of the premium. 
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Combining these results from the banking sector with the findings by Boateng et al. (2014), leads 

to the following hypothesis: 

 

H1c: GDP growth per capita has a positive effect on bid premium.   

 

FDI and stock market size have been found to have a positive influence on M&A flows 

(di Giovanni, 2005). Moreover, di Giovanni links larger stock market capitalization to higher 

prices paid in M&A transactions. The author finds similar results for FDI, which leads to the 

formulation of the following two hypotheses regarding stock market size and FDI and their effect 

on premiums: 

 

H1d: Stock market size has a positive effect on bid premium. 

H1e: FDI has a positive effect on bid premium. 

2.3 Investor protection 

When assessing capital flows across borders, studies examine either macroeconomic push factors 

or pull factors (Hyun & Kim, 2010). When examining target characteristics driving premiums, 

pull factors are most important. These include the quality of institutions and for M&A it is 

important how these institutions protect investors. From North (1990) we can see that institutions 

are important as they affect how the economy performs and also the cost linked to exchange and 

production. Various researches show how there is a positive relationship concerning capital flows 

and institutions (Hyun, 2006; Alfaro et al., 2007). CBM&A is a form of capital flows across 

border, so it is possible that institutions affect its playing field (Hyun & Kim, 2010). 

Hyun and Kim (2010), by examining macroeconomic determinants of CBM&A, also look 

at institutions. Their results show that legal and institutional quality, as well as financial market 

development have an impact on M&A volume. This complements the research of Uddin & 

Boateng (2009), as it shows the same effect and broadens the dataset to include 17 countries. They 

however look at how the relation between countries can effect volumes of M&A deals. One of 

their conclusions is that stable institutions and an open policy to trade can contribute to attracting 

more acquisitions. This could also indicate that, since these factors contribute to more deals, they 

also contribute to higher premiums paid for deals when such characteristics are present.  

La Porta et al. (2000) link institutions in the corporate governance area to how investors 

are protected from capital expropriation. When an acquirer is considering a target located in a 

different country, these institutions might be considered when making an offer. The acquirer will 
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want to have a safe investment and the institutions in the target home country have to be providing 

for this. Moreover, La Porta et al. (2002) assess the effect of investor protection on corporate 

valuation, and show that more investor protection leads to a higher valuation. The authors 

conclude that civil law countries are better at protecting investors than common law countries. 

When an acquirer has taken over a target, they are also an investor in the target country. Hence 

they profit from better shareholder protection, which leads to the following hypothesis: 

 

H2a: Higher bid premiums are offered in countries with better investor protection. 

 

The previous findings hint at a possible higher valuation of targets in countries with 

institutions that are better at protecting investors. This in turn leads to the expectation that better 

investor protection leads to a higher bid premium. Among the proxies for investor protection that 

are used to test this relation, following Rossi and Volpin (2004) and La Porta (2002), is the strength 

of legal rights. The previously mentioned authors find that stronger legal rights lead to better 

investor protection. Furthermore, the research by Rossi and Volpin (2004) concludes that 

acquirers are more likely to acquire targets in countries where legal rights are strong. This leads 

to the expectation that premiums in such countries are higher, as there is more competition for 

targets in such countries. This relation can however also go in the opposite direction (Caiazza et 

al., 2012). The authors show that for the banking sector, strong legal rights can be of negative 

influence on attractiveness of a target. Furthermore it can be that stronger legal rights in a country 

lead to a more difficult takeover process, as many stakeholders might be able to oppose the deal. 

On one hand this can lead to higher premiums in order to seal a deal. On the other hand this might 

make targets in such countries less attractive, leading to a worse bargaining position and a lower 

premium.  This research uses a model similar to Rossi and Volpin (2004), hence the following 

hypothesis is formulated: 

 

H2b: Stronger legal rights lead to higher bid premiums. 

 

2.4 Accounting Standards 

Francis et al. (2012) show how M&A volume is positively affected when countries have similar 

Generally Accepted Accounting Principles (GAAP). Moreover, their results include that more 

similar GAAP leads to higher premiums paid in such deals. However, the authors limit their 

research by looking at similarities between acquirer and target countries’ standards, they do not 
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factor in the quality of accounting principles as a determining factor of premiums. This section 

will discuss the possible effect of accounting principles on premiums paid in CBM&A. 

Accounting standards aid in providing quality measurement regarding disclosed 

accounting information. Rossi and Volpin (2004) use an accounting standards quality index 

created by the Center for International Financial Analysis and Research to show how accounting 

standards quality affects M&A activity. The authors conclude that higher accounting quality in a 

country leads to more takeovers of firms in that country. They explain this from the viewpoint 

that good and accurate disclosure is essential for acquirers to select potential targets. If there is an 

effect of accounting standards quality on volume of M&A activity, there might also be an effect 

on the premium paid in such transactions.  

In a country with tighter accounting standards the quality of reporting is higher, which 

leads to less risk being involved when taking over targets in  such countries (Ewert & Wagenhofer, 

2005). This can in turn affect the premium, making it lower (higher) in countries with poor (good) 

standards, since the acquirer will have to incur higher (lower) costs to acquire information about 

the target. Higher (lower) costs for the acquisition would naturally lead to a lower (higher) 

premium offer. This is supported by Black et al. (2007), who state that lower premiums are paid 

for target firms in countries where reported information is less value relevant. Furthermore, if 

higher accounting standards lead to a higher volume of M&A activity, this leads to more bidding 

competition (Francies et al, 2012), which in turn increases premiums. In general, the previously 

mentioned research finds evidence that when in a certain country the cost of information is high, 

governance mechanisms are poor and transparency is low, information asymmetry is exacerbated. 

This leads to a higher risk for acquirers when they look to take over a target, which will negatively 

influence the premium paid for targets. This leads to the first hypothesis regarding accounting 

standards: 

 

H3a: Higher quality accounting standards in target countries leads to higher premiums paid for 

firms in those target countries. 

 

Another aspect of accounting standards is the enforcement. Young and Guenther (2003) 

find that in countries where higher levels of enforcement are present, there is more capital 

mobility. This effect is similar to the effect of accounting standards quality found by Rossi and 

Volpin (2004). The latter two find a higher volume of M&A activity when standards quality is 

higher, which is similar to more capital mobility when enforcement levels are higher. Hope (2003) 

finds that higher enforcement leads to higher accuracy of analyst’s forecasts. This result is similar 
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to the earlier finding regarding accounting standards quality, since higher accuracy leads to less 

risk for acquirers when making a move on a target. This is further supported by Holthausen (2009), 

who finds that lower enforcement leads to more earnings management, which in turn increases 

risk for acquirers. This leads to the following hypothesis regarding enforcement of accounting 

standards: 

 

H3b: Better enforcement of accounting standards in a country leads to higher premiums paid for 

targets in these countries. 

 

2.5 Financials and deal characteristics 

Various financial aspects and characteristics of a deal have been found to explain part of the 

premium (de la Bruslerie, 2013). Whilst this research investigates the effect of macro-level factors, 

previous findings regarding company financials and deal characteristics are included as control 

variables in the models. This section will describe previous findings on how financial aspects and 

deal characteristics influence premiums. 

A study by Diaz and Azofra (2009) analyzes the determinants of premiums paid in mergers 

of banking institutions in Europe. Findings of this research show how target financial variables 

including total revenue, total equity and return on equity significantly determine the premium paid 

in banking mergers. Moreover, they show how better financials lead to a higher premium paid. 

This is supported by Frieder and Petty (1991) who find that profitability and revenue are positively 

related to premiums paid in banking mergers. Intuitively it makes sense that a more profitable 

company would require a higher takeover premium compared to a less profitable one. Higher 

revenues generally also lead to more profitability opportunities. These two previous researches 

are, however limited  regarding two aspects. Firstly, they both look at the European market, which 

might differ from other markets. Secondly, they look at banking takeovers, which limits the 

generalizability to deals in other types of industry. The compelling findings however lead to the 

following hypothesis:  

 

H4a: Target revenue has a positive effect on bid premium. 

 

The size of a target is considered a traditional control variable in analyzing deals 

(Bruslerie, 2013). Overall a negative relation is expected between size of the target and premium 

paid (Officer, 2003). This is explained by higher termination fees when a target is larger. A higher 
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termination fee leads the acquirer to be more willing to accept a higher price for the merger, to 

avoid having to pay the termination fee. This leads to the following hypothesis: 

 

H4b: Target size has a negative effect on bid premium. 

 

An important deal characteristic aspect of an M&A deal is the means of payment. 

Companies can pay in cash, shares or a combination of the two. Franks et al., (1988) find that 

larger bid premiums are paid in all cash deals, which is explained by the use of cash to preempt 

competing bids. More recent research by Eckbo (2008) corroborates these results. These findings, 

which have been consistent over time lead to the following hypothesis: 

 

H4c: All-cash deals result in higher bid premiums. 

 

Another deal characteristic is the total value of the deal. From an agency perspective 

relating to empire building (Hope & Thomas, 2008), one would expect managers to pay more for 

larger targets, as they add more prestige to their status. However, Alexandridis et al. (2013) 

highlight several reasons why acquirers would actually pay less for larger targets. For example, 

the authors state that higher stakes can lead to a more accurate valuation process, resulting in more 

accurate premiums. Moreover, large sized deals bring a higher level of uncertainty, leading to a 

more cautious offer. Another reason is that competition for large targets is smaller, since not many 

companies are able to compete for such deals (Gorton el al., 2009). After testing using a sample 

of over 3600 US deals between 1990 and 2007, Alexandridis et al. (2013) find a negative relation 

between premium paid and deal size. From this the following hypothesis is formulated: 

 

H4d: Total deal value has a negative effect on bid premium. 
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Chapter 3: Research Method 
This chapter contains the research method and its justification. First, the dataset and variables are 

accounted for. Next the appropriate analysis is stated and the regression analysis is developed. 

Finally various robustness checks will be described. 

3.1 Data sample description 

The dataset used for analysis is composed from various databases and data sources. Deal related 

data has been retrieved from the Zephyr database. Most important is the availability of a premium 

for the deals. Furthermore the year in which the deal took place is important, as this allows it to 

be linked to the macroeconomic data. 1997 was chosen as the starting year, because most complete 

information regarding all variables was available from 1997 onwards. The data is limited to fully 

completed deals, with a 100% stake after completing the deal. Furthermore, the dataset is limited 

to cross border deals, to correctly measure the impact of the locational factors of the target 

company. Deals within the same country would likely be less influenced by factors which are 

important in cross border deals. Table 1 in appendix A describes how the data for deals with 

available premiums was retrieved from Zephyr Database.  

Table 1 in appendix A shows how all observed deals are spread over the 57 countries in 

the dataset and shows the average premium paid in each country. The US is the largest supplier 

of data, with 557 deals. Next are Canada and Great Britain, with 280 and 267 deals respectively. 

If we disregard the extreme premiums of the Belize and Romania Deals, these three countries all 

score well over the average of 27.8%. Taiwan targets are later removed from the dataset, since 

very limited macroeconomic data is available for Taiwan. This leaves us with a final number of 

1,594 deals.  

Table 2 

Search criterion refinement Amount of deals  

Completed deals from 01/01/1997-01/05/2017 1,326,316 

Deals with initial stake of 0-5% and final stake of 100% 399,987 

Cross border deals 95,448 

Methods of payment: cash or shares 24,014 

Premium data available 1,600 

Excluding deals with Taiwan targets 1,594 
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General macroeconomic data has been retrieved from the World Bank database. This 

database provides an extent amount of data for all countries in the world. The years of the data 

observations have been included to be able to match the year to the previously mentioned deal 

information. 

Data regarding the legal system has been retrieved from the World Fact Book of the CIA. 

From here the description of the legal system is used to determine whether a country has the 

common or civil law system. Other data regarding investor protection and legal rights have been 

retrieved from the World Bank database.  

Accounting variables have been gathered from various data sources. A report by the OECD 

was used to determine the quality of accounting standards. A report produced by the Tilburg 

University was used to retrieve the accounting development index (ACCDI). Accounting 

enforcement is measured as scores produced by Brown et al. (2014).  

Some variables under consideration for this research are collected in the form of panel data 

as described by Woolridge (2012). The data uses a sample of deals for each of the years from 

1997-2017, which is cross-sectional data. However, country variables are observed in a panel 

format, where each country is observed for each of the years used to define the deal data sample. 

The advantage is that this combines the cross-sectional dimension with a time dimension, 

producing more observations leading to a more accurate model (Hsiao, 2014). However careful 

analysis is needed when analyzing panel data, in order to get accurate outcomes in the model. 

Clustering of data within countries might lead to the violation of the assumption that the data is 

homoskedastistic (Woolridge, 2012). Combining the cross-sectional data with panel data is not 

done by a straightforward estimation technique. This research uses the Ordinary Least Squares 

(OLS) model in line with similar research by Rossi and Volpin (2004), however the robustness 

checks will contain analysis more in line with panel data to verify that results do not drastically 

change with these estimation techniques. 

 

3.2 Dependent variable 

The dependent variable in this research is natural logarithm of the premium (LNPR). This variable 

is derived from Zephyr database and is calculated as the difference between target closing stock 

price four weeks prior to the announcement date and the offered price, divided by the target stock 

price four weeks before the announcement date. This results in a percentage, which is the premium 

paid to acquire the company. Taking the natural logarithm of this premium as the dependent 

variable is firstly done following Rossi and Volpin (2004), in analyzing the determinants of 

takeover premium. Secondly, using the natural logarithm of the premium results in better normal 
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distribution of the variable observations, which is a necessary assumption in the OLS regression 

(Field, 2009). 

3.3 Independent variables 

The independent variables have been separated into three groups. Macroeconomic variables, 

investor protection proxies and variables relating to accounting standards have been identified and 

will be accounted for in subsequent sections. 

3.3.1 Macroeconomic variables 

The macroeconomic variables used in this research are derived from previous research on M&A. 

As stated in the literature review section, Uddin & Boateng (2009) indicate that macroeconomic 

factors such as GDP and interest rates have a significant effect on the level of outward M&A in 

the UK. For this reason, GDP and interest rate are included in this research, however now they 

are examined in the target home country rather than the acquirer home country. GDP is measured 

as GDP growth per capita, because the size of the economies in the dataset differs a lot. Using a 

growth rate rather than absolute GDP figures allows for better comparison amongst small and 

large countries. FDI is incorporated into the model because it is heavily linked to M&A and 

economic growth potential (Neto et al., 2010). This variable is transformed to its natural logarithm 

for a better normal distribution of the observations, following Field (2009). Stock market size is 

included as a proxy for size of the financial market, following di Giovanni (2005), who found a 

positive correlation relating to M&A flows. This variable is transformed into its natural logarithm 

as well. Furthermore, inflation is added as this is a common variable used in explaining M&A 

flows (Višić & Škrabić, 2010). In the previously mentioned researches these factors explain 

mainly M&A flows, they might however explain premiums paid as well. A summary of the 

variables and how they are measured can be found in table 3. 

Table 3 

Variable Measurement 

GDP growth per capita (GDP) % Growth with respect to previous year. 

Interest rate (INT) Observed for specific country in specific year. 

Foreign direct investment (LNFDI) Observed for specific country in specific year. 

Stock market size (LNSTOCK) Total stocks traded as a % of GDP in target country. 

Inflation (INFL) Observed for specific country in specific year. 
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3.3.2 Investor protection and legal system variables 

Apart from general macroeconomic indicators, investor protection is often mentioned as a 

determinant of M&A flows (Rossi & Volpin, 2004; Neto et al., 2010). Investor protection 

positively effects flows of CBM&A, which leads to the expectation that it also contributes to 

higher premiums. To proxy for investor protection, the investor protection index created by La 

Porta et al. (2000) is used. Another measure of investor protection is the legal system of a country. 

La Porta et al. (1998) found that civil law countries generally have better shareholder protection 

when compared to common law countries. Furthermore the strength of legal rights index is used 

as another proxy for shareholder protection. A summary of the variables regarding investor 

protection and their measurement can be found in table 4. 

 

Table 4 

Variable Measurement 

Legal system (LEGSYS) Dummy variable where 1 is a common law and 2 is 

a civil law system. 

Investor protection (INV) A score from 0-10 where 10 is high investor 

protection. 

Strength of legal rights (STRLEG) A score from 0-12 where 12 is strong legal rights. 

 

 

3.3.3 Accounting standards variables 

Accounting standards proxies are the third explanatory variables added in this model to explain 

M&A premiums. Accounting standards quality  is linked to M&A activity (Rossi & Volpin, 2004) 

and has shown to have a significant positive influence. Therefore this variable is included in this 

research, and it is measured as a ranking of all countries in the dataset, where 1 is the lowest rank. 

Enforcement of accounting standards might be as important as the standards itself, for without 

enforcement they are merely guidelines.  

Stronger enforcement is expected to have a similar positive effect compared to the investor 

protection proxies, as strong enforcement of accounting standards can be seen as a form of investor 

protection. This enforcement score is derived from a paper by Brown et al. (2014). Furthermore 

the accountancy development index is added as a variable, since countries with more developed 

accounting aspects might host more attractive target for takeovers. The measure is derived from a 

Tilburg University report, and includes many aspects relating to transparency and the 

accountability infrastructure. However, as this index was not created for all countries included in 

the data set, leading a lot of missing data, it will not be used in the main model. However, it will 
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be included in the robustness checks. Table 5 contains a summary of the accounting standards 

variables and how they are measured. 

 

Table 5 

Variable Measurement 

Accounting standards quality (ACCQ) Ranking per country, where higher rank is higher 

quality. 

Accounting development index (ADI) A score from 0-9 where 9 is a higher development. 

Accounting standards enforcement 

(ACCENF) 

A score from 0-56 where 56 is strong enforcement. 

 

 

3.4 Control variables 

Following Rossi & Volpin (2004), various deal characteristics are included as control variables. 

Naturally an acquirer does not merely decide on the price paid for the takeover of a target based 

on macroeconomic indicators. The company itself and certain aspects of the deal also play a role 

in this. Following Alexandridis et al. (2013), deal value is assumed to have a negative impact on 

the premium. The method of payment matters in determining the premium as well. Franks et al. 

(1988) and  Eckbo (2008) find that all cash deals tend to result in higher premiums paid. Therefore 

the model will include a dummy variable, which is 1 if a deal is paid in cash and 0 otherwise. 

Following Frieder and Petty (1991), target operating revenue in the year prior to the deal is 

included as a control variable. Their research has shown this to have a positive effect. Finally, 

target size is controlled for by including target total assets in the year prior to the deal, as is 

suggested by Bruslerie (2013). The control variables are also transformed into their natural 

logarithm, except for the dummy variable method of payment. A summary of the control variables 

and how they are measured is presented in table 6. 
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Table 6 

Variable Measurement 

Deal value (LNDV) Measured in millions of euros. 

Method of payment (CASH) Dummy variable where 1 is cash and 2 is other 

method of payment. 

Target operating revenue (LNTA) Measured in millions of euros, year-end prior to 

takeover. 

Target total assets (LNTR) Measured in millions of euros, year-end prior to 

takeover. 

 

 

3.5 Analysis 

Following Rossi and Volpin (2004) regression analysis will be used to analyze the data. Ordinary 

Least Squares (OLS) regression is best used to analyze the cross-sectional dependent variable for 

bid premium. Furthermore, the dependent variable, and several independent variables are 

transformed into their natural logarithm, for a better normal distribution of the data. This creates 

a continuous variable, which is best analyzed using an OLS regression (Field, 2009). Some of the 

variables are clustered in countries, which leads to dependency of the errors in the residuals 

(White, 1980). Because the error terms for these variables are likely to be correlated on the country 

level, the assumption of homoskedastic data is violated. OLS with robust standard errors is used 

to increase the validity of the model (Hoechle, 2007; Woolridge, 2012). Figure 1 provides a visual 

representation of the model. 

Figure 1: Visual representation of the model 
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3.6 Regression models specification 

The previous section explained that the models used to analyze the dataset are regression models. 

Since the data tests positive for heteroskedasticity, as is theoretically predicted, regression analysis 

with robust standard errors is used to correct for the heteroskedastic error terms (Woolridge, 

2012). A visual representation of this test can be found in Appendix B, and a statistical test will 

be presented in chapter 4.  

In total four models are specified. The first model assesses the effect of the general 

macroeconomic data on bid premium. The second model looks at the effect of investor protection 

on bid premium. The third model looks at the effect of accounting standards on bid premium. 

Finally, the last model incorporates all the variables to see whether the results hold when all factors 

are simultaneously included. For all models the specifications are as follows: 

 

(Model 1) The effect of general macroeconomic factors on bid premium: 

LNPR = β0 + β1 LNDV + β2 LNTA + β3 LNTR + β4 CASH + β5 GDP + β6 INT + β7 LNFDI 

+ β8 LNSTOCK + β9 INFL + ε  

 

(Model 2) The effect of investor protection on bid premium 

LNPR = β0 + β1 LNDV + β2 LNTA + β3 LNTR + β4 CASH + β5 LEGSYS + β6 INV + β7 

STRLEG + ε 

 

(Model 3) The effect of accounting standards on bid premium: 

LNPR = β0 + β1 LNDV + β2 LNTA + β3 LNTR + β4 CASH + β5 ACCENF + β6 ACCQ + ε 

 

(Model 4) The effect of general macroeconomic factors, investor protection and accounting 

standards on bid premium: 

LNPR = β0 + β1 LNDV + β2 LNTA + β3 LNTR + β4 CASH + β5 GDP + β6 INT + β7 LNFDI 

+ β8 LNSTOCK + β9 INFL + β10 LEGSYS + β11 INV + β12 STRLEG + β13 ACCENF + β14 

ACCQ + ε 

 

LNPR presents the natural logarithm of the dependent variable bid premium. β0 represents 

the intercept of the regression line with the y-axis. Β5 through β14 represent the coefficients for 

the independent variables, where β1 through β4 in each model are the control variables. ε is the 

error term, which represents factors other than the estimated coefficients affecting the dependent 

variable (Woolridge, 2012). 
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3.7 Robustness Checks 

In order to check whether the models presented in the previous section are robust to changes, 

various robustness checks will be performed. First of all, as mentioned in the data sample 

description, various variables have panel data characteristics. This relates to the general 

macroeconomic variables observed for the countries in the dataset, which are observed for 

multiple years for each country. To control whether analysis in line with panel data shows similar 

results to the OLS regression analyses, model 1 and model 4 are ran as a fixed effects model. 

Fixed effects rather than random effects models are used, since the key explanatory variables are 

not constant over time (Woolridge, 2012).  Also following Woolridge (2012) a Hausman test 

indicates the use of fixed effects if preferred over random effects. 

Furthermore, models 3 and 4 are ran without the ADI variable in the original analysis, 

because this variable has a high number of missing values for several countries. Re-running these 

models, including the ADI variable, is done to check whether the results of the original models 

hold for the smaller sub-group of data where the ADI is observed. 

The final robustness check to the models is done using an alternative to robust standard 

errors in correcting for heteroskedastic data. A Weighted Least Squares (WLS) model is 

estimated, following Rossi and Volpin (2004). Using WLS means that all countries will have an 

equal influence on the outcome of the regression estimation. This is done for all models, to check 

whether the different estimation technique changes the outcomes.   
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Chapter 4: Results 
This chapter contains the results of the analysis, which is performed in STATA. First descriptive 

statistics are presented to account for variables and variable adjustment. Next, a correlation matrix 

is presented to assess the problem of autocorrelation and variance inflation factors (VIFs) are used 

to test for multicollinearity. Then the regression analyses are presented and the hypotheses are 

tested. After the original models are presented, robustness checks are done to check whether the 

models are robust to changes. Finally a summary of the results and their interpretation is given to 

conclude the chapter. 

4.1 Descriptive statistics 

Table 7 in appendix C contains summary statistics for all variables used in the regressions. As can 

be seen from the missing variables column, 703 observations are missing for the accounting 

development index (ADI). This is due to the fact that the index created by Tilburg University does 

not provide a score for all countries. The variable will be omitted from the original regressions to 

keep the number of observations high, but will be included later in the robustness checks. 

First all individual variables are examined to check whether they are suitable for use in a 

regression analysis. This is done following Woolridge (2012) and the classical assumptions of the 

Ordinary Least Squares Regression. First, all variables are tested for normality by plotting 

histograms. Variables premium, deal value, target total assets, target operating revenue, FDI and 

stocks traded were found to be not normally distributed. Using their natural logarithm to 

reconstruct these variables solves this problem (Field, 2009), which is confirmed after plotting 

new histograms of the transformed variables. 

The next assumption is that all independent variables should have a linear relation with the 

dependent variable (Woolridge, 2012). After creating scatterplots of all variables, no reason was 

found to neglect this assumption. Furthermore the data has been screened for influential outliers, 

resulting in no further removal of data as all extreme values can be rationally explained. 

Another assumption necessary for OLS regression is homoskedasticity of the data. This 

means that the variance of the error term cannot depend on variables exogenous to the model 

(Woolridge, 2012). In other words, the variance of the error terms has to be constant. This is tested 

by performing a test developed by Breusche and Pagan (1979). The results of the Breusche-Pagan 

test can be found in Appendix D. Following this test, the H0 of homoscedasticity is rejected, which 

means the data shows signs of heteroskedasticity. This was theoretically predicted, as the general 

macroeconomic variables are likely clustered at the country level (White, 1980). Robust standard 

errors and later on WLS estimation is used to improve the analysis even though symptoms of 
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heteroskedasticity are present, following Rossi and Volpin (2004), Hoechle (2007) and Woolridge 

(2012). 

 

4.2 Correlation 

The Final two assumptions regarding the correlation of the independent variables. First, Variance 

Inflation Factors are produced in STATA to assess the possibility of multicollinearity. This is 

done following Mansfield and Helms (1982), and the results are presented in table 8 in appendix 

E. The results show all VIFs are below 4. Following Fields (2009), as all VIFs are below 10 this 

means there is no sign of a perfect linear relation between the independent variables, hence no 

sign of multicollinearity.  

To test for autocorrelation the correlations of the independent variables are shown in table 

9 in appendix F. A perfect correlation exists between variables when the value is either 1 or -1 

(Woolridge, 2012). Pallant (2001) defines a high correlation as 0.7 or higher between variables. 

From table 9 this appears to be the case between the ADI and LNSTOCK variables, with a 

correlation of 0.7329. Firstly, this does not exceed the 0.7 threshold by a lot and secondly, the 

ADI variable is left out of the original models. Hence, for this dataset no problems with 

autocorrelation are detected. To further improve this finding, a Durbin-Watson (DW) D-statistic 

is produced (1.89), as can be seen in appendix G. The D-statistic can obtain values between 0 and 

4, where a value of 2 means there is no autocorrelation in the sample (Durbin & Watson, 1951). 

As the observed value of 1.89 is close to 2, the assumption of no autocorrelation in the model is 

further corroborated. 

4.3 Hypotheses testing 

In total four hypotheses, divided into several sub hypotheses relating to the individual variables, 

have been formulated. To test these four hypotheses, models 1 through 4 have are used. 

Hypotheses 1a, 1b, 1c. 1d and 1e, relating to general macroeconomic factors, are tested 

specifically in model 1. Hypotheses 2a, and 2b, which are related to investor protection, are tested 

in model 2. Hypotheses 3a and 3b, relating to accounting standards, are tested in model 3. Model 

4 combines all the variables into one regression analysis, to analyze the combined effect of all 

variables on bid premiums. Finally, hypotheses 4a, 4b, 4c and 4d are related to the control 

variables and will be examined in each of the four models. Table 10 contains the result of the 

robust regression analyses for models 1 through 4. In general, most coefficients are the same for 

each of the models 1 through 3 compared to model 4. The number of observations varies slightly 

for each model, which is due to missing values of certain variables. However, as none of the 
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models lose more than 160 or 10% of observations due to missing data, this is not seen as impactful 

on the results. For all models the Probability(F) < 0.000 which indicates that the regressions have 

at least some validity in fitting the data (Fields, 2009).  The next sections will discuss the results 

for each of the models, by examining the relevant model and comparing the results to model 4. 

Table 10 – OLS Regression with robust error terms 

Dependent variable: LNPR 

 Model 1 Model 2 Model 3 Model 4 

LNDV -0.01790*** -0.01848*** -0.01849*** -0.01790*** 

 (-3.69) (-4.25) (-4.50) (-3.83) 

LNTA -0.00370 -0.00355 -0.00302 -0.00370 

 (-0.99) (-0.94) (-0.82) (-0.95) 

LNTR 0.00002 0.00111 0.00159 0.00002 

 (0.10) (0.30) (0.43) (0.01) 

CASH 0.01730 0.01771 0.01181 0.01730 

 (1.19) (1.12) (0.75) (1.06) 

GDP -0.00358   -0.00275 

 (1.19)   (-0.63) 

INT 0.00326   0.00328 

 (-0.82)   (1.16) 

LNFDI -0.00915   -0.00252 

 (1.15)   (-0.35) 

LNSTOCK 0.00466   -0.00872 

 (0.54)   (-1.05) 

INFL -0.00916*   -0.00741 

 (-2.32)   (-1.91) 

LEGSYS  0.04413  -0.00989 

  (1.61)  (-0.35) 

INV  0.00329  0.00825 

  (0.61)  (1.41) 

STRLEG  -0.00542  -0.00533 

  (-1.10)  (-0.99) 

ACCENF  
 

0.00261** 0.00348** 

   (2.91) (2.64) 

ACCQ   0.00281* 0.00114 

   (2.32) (0.89) 

Constant 4.93871*** 4.88900*** 4.90475*** 4.88882*** 

 (89.44) (85.60) (83.72) (66.83) 

N 1462 1570 1567 1460 

Adj. R-squared 0.0262 0.022 0.0262 0.0309 

F statistic 3.46 3.89 5.23 3.03 

t statistic in parentheses 

Significant at 10%; **significant at 5%; *** significant at 1% 
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4.3.1 Hypotheses general macroeconomic factors 

Model 1 is used to test the hypotheses regarding the general macroeconomic factors. The 

significant results in the model are regarding the deal value, which will be discussed in the control 

variables section, and inflation. In total 1462 observations are included in model 1. The adjusted 

R-squared of the model is 0.0262, which means 2.62% of the variance of the bid premium variable 

can be explained by the variances of the independent variables in the model (Woolridge, 2012). 

The adjusted R-squared seems low, but is in line with the models presented by Rossi and Volpin 

(2004). 

GDP growth per capita (GDP) is shown to have negative coefficients of -0.00358 and -

0.00275 in models 1 and 4 respectively. The coefficients are not in line with hypothesis 1c, which 

predicts a positive correlation. The results on this variable are however not statistically significant, 

which can be interpreted as GDP growth per capita not having a significant effect on bid 

premiums. 

Interest rate (INT) shows a similar coefficient of 0.00326 and 0.00328 in models 1 and 4 

respectively. The direction of the coefficients is not in line with hypothesis 1a, however the test 

results are insignificant in both models. This leads to the interpretation that a country’s interest 

rate has no significant effect on bid premiums. 

Inflation (INFL) has a coefficient of -0.00916 in model 1 and of -0.00741 in model 4. The 

coefficient for model 1 is significant at the 10% level, and is in line with hypothesis 1b. Theory 

regarding CBM&A flows predicts that higher inflation leads to lower CBM&A outflows (Boateng 

et al., 2014). Applying the same logic to CBM&A inflow and the bargaining position of the target, 

leads to lower premiums when there is high inflation, as this makes the target country less 

attractive. The test results in model 1 support this. 

Hypotheses 1d and 1e predicted a positive effect of stock market size (LNSTOCK) and 

FDI (LNFDI) on bid premiums respectively. The coefficient of LNFDI is negative in both models, 

which is not in line with hypothesis 1e. However the test results for LNFDI are insignificant, 

which leads to the conclusion that FDI has no significant impact on bid premiums. LNSTOCK 

shows a positive coefficient of 0.00466 in model 1 and a negative coefficient of -0.00872 in model 

4. As both results are not statistically significant, the switching signs of the coefficients is ignored 

and the conclusion is drawn that stock market size does not significantly impact bid premiums. 

4.3.2 Hypotheses investor protection 

Model 2 is used to analyze the hypotheses regarding investor protection. The adjusted R-squared 

of the model is 0.022, explaining 2.2% of the variation in bid premium, which is lower than the 

adjusted R-squared of model 1. This makes sense, as fewer variables are used to explain the effect 
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on bid premiums in model 2. The adjusted R-squared seems low, however it is again in line with 

similar research on M&A premiums by Rossi and Volpin (2004). 

None of the result regarding investor protection are found to be significant. The variable 

LEGSYS is used to measure the effect of the legal system on the premiums. Though the results 

are not statistically significant, the positive correlation in model 2 is in line with hypothesis 2a, 

which predicts higher premiums in civil law countries. As la Porta et al. (1998) show, civil law 

countries are generally better at protecting investors. The LEGSYS variable is a dummy variable, 

resulting in a 1 for civil law countries and a 0 for common law countries. The interpretation of the 

coefficient of a dummy variable, when the dependent variable appears in logarithmic form, is a 

percentage interpretation (Woolridge, 2012). The positive coefficient of 0.044126 observed in 

model 2 is interpreted as a 4.4% positive change in premium if the target is in a civil law country, 

holding all other variables constant. However, the sign changes for model 4 and for both models 

the LEGSYS variable is tested as statistically insignificant, so the conclusion is that no significant 

effect of legal system on premiums exists in these models. 

The correlations of investor protection measured as the score on the investor protection 

index (INV) are 0.00329 and 0.00825 in models 2 and 4 respectively. The positive sign of the 

correlations is in line with hypothesis 2a, which predicts higher premiums in countries with better 

investor protection. Both results are however not significant, leading to the conclusion that no 

statistically significant relation can be observed regarding the investor protection index and bid 

premiums.  

Models 2 and 4 both show a negative correlation regarding the strength of legal rights 

(STRLEG) and bid premiums of -0.00542 and -0.00533 respectively. This is not in line with 

hypothesis 2b, which predicts higher premiums in countries with stronger legal rights. These 

results are however neither significant for model 2, nor for model 4. Hence the conclusion is no 

significant effect is observed of strength of legal rights in a country and bid premiums for targets 

in those countries. 

4.3.3 Hypotheses accounting standards 

Model 3 is created to test the effect of various aspects of accounting standards on bid premiums. 

The adjusted R-squared of model 3 is 0.0262, which means 2.62% of the variance in bid premiums 

can be explained by the variables included in the model. The model contains 1567 observations 

and shows significant results for both of the variables identified regarding accounting standards. 

The conclusion of this model therefore is that accounting standards and accounting standards 

enforcement are statistically significant in determining bid premiums. 
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Coefficients for accounting standards quality (ACCQ) are 0.00281 and 0.00114 in models 

3 and 4 respectively. In model 3 this result is significant at the 10% level. The positive coefficients 

are in line with hypothesis 3a, which predicts a positive effect of accounting standards quality on 

premiums. The variable is measured as a ranking created by Wulandari and Rahman (2004), where 

ranks are ascending as accounting standards quality improves. The interpretation of the positive 

coefficient is therefore that a higher quality of accounting standards in a country leads to higher 

bid premiums for targets in those countries. 

The correlation coefficients regarding the enforcement of accounting standards 

(ACCENF) are 0.00261 and 0.00348 in models 3 and 4 respectively and in both models these 

results are significant at the 5% level. Theory predicts a positive relation between accounting 

standards enforcement and bid premiums, hence these coefficients are in line with hypothesis 3b. 

The variable is measured as a score, where a higher score is equivalent to better enforcement. The 

interpretation of the coefficients is therefore that better enforcement of accounting standards leads 

to higher bid premiums. 

4.3.4 Hypotheses control variables 

The control variables are included in all of the four models. Their coefficients show consistent 

signs throughout all of the four models. The only significant results regarding the control variables 

are obtained for the coefficients of the deal value (DV) variable. 

Hypothesis 4a predicts that target revenue has a positive influence on bid premiums. 

Measured as the natural logarithm of operating revenue in millions of euros for the target in the 

year prior to the deal (LNTR), the expectation of the positive coefficient is confirmed in each of 

the models 1 through 4. This is in line with earlier research by Diaz and Azofra (2009). However, 

none of the models show a significant coefficient. This leads to the conclusion that these models 

do not show significant influence of target operating revenue on bid premiums. 

Hypothesis 4b predicts that target size has a negative influence on bid premiums, following 

Officer (2003). Target size is measured as the natural logarithm of target total assets in millions 

of euros, in the year prior to the merger (LNTA). Models 1 through 4 all show a negative 

coefficient for this variable, which is in line with hypothesis 4b. However, none of the results are 

significant, leading to the conclusion that these models show no statistically significant relation 

between target size and bid premiums. 

Theory predicts that deals paid in cash command higher premiums than deals paid with 

shares or other means of payment (Franks et al., 1988; Eckbo, 2008). The payment method of the 
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deals in the dataset is measured as a dummy variable, equaling 1 if payment is in cash and 0 

otherwise. As with the dummy variable for legal system (LEGSYS), this dummy is interpreted as 

a percentage effect on bid premium, holding all other variables constant (Woolridge, 2012). The 

coefficients of the variable are 0.017295, 0.017706, 0.011812 and 0.017295 in models 1 

through 4 respectively. This means payment in cash results in 1.7%, 1.8%, 1.2% and 1.7% higher 

premiums in models 1 through 4 respectively. This is in line with hypothesis 1c. However, none 

of the models show significant results for this variable. 

The final control variable in the models is the deal value, measured as the natural logarithm 

of the deal value in millions of euros (LNDV). This variable shows a negative significant relation 

at the 1% level for all of the models. The correlations are -0.0179, -0.01848, -0.01849 and -0.0179 

for models 1 through 4 respectively. Furthermore, these significant results show little change in 

the size of the coefficients which means the estimation is likely very accurate in all models. The 

negative coefficient is in line with hypothesis 4d and theoretical findings by Alexandridis et al. 

(2013). 

 

4.4 Robustness checks 

To increase the reliability and validity of this research, various robustness checks are performed. 

First, models 1 and 4 are ran as a fixed effects model to check whether the results differ much 

from the OLS regression with robust standard errors. Next, models 3 and 4 are ran including the 

ADI variable, to see whether adding a variable changes the coefficients. Finally, as suggested by 

Rossi and Volpin (2004) a Weighted Least Squares (WLS) analysis is used to check whether the 

results differ if the countries in the dataset are equally weighted in influencing the dependent 

variable. 

4.4.1 Random effects models  

Models 1 and 4 both contain panel type data. The panel data are the observations for each country 

over multiple years for the general macroeconomic variables. Panel data are often analyzed using 

either a fixed or random effects model (Woolridge, 2012). First a Hausman test is conducted to 

check whether fixed or random effects modelling is better to analyze the data. The results of the 

Hausman test can be found in table 11 in appendix H. The rejection of H0 based on the high test 

statistic means that distance between the coefficients in random effects and fixed effects modelling 

is large, which means fixed effects (FE) is best to analyze the data (Woolridge, 2012). The results 

of the FE models are presented in table 12, together with the results of the previous regressions 

regarding models 1 and 4 for comparison. 
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The results from table 12 show different signs for LNFDI in model 1 when using FE. 

Furthermore, different coefficients are observed for LNFDI and STRLEG in model 4 when using 

FE rather than OLS regression with robust standard errors. However, these results are statistically 

insignificant with either estimation technique.  Most importantly, the signs of the coefficients for 

the significant variables LNDV, INFL and ACCENF remain unchanged.  

 

Table 12 – Robust OLS Regression vs Fixed Effects Model 

Dependent variable: LNPR 

 Model 1 OLS Model 1 FE Model 4 OLS Model 4 FE 

LNDV -0.01790*** -0.019816*** -0.0179*** -0.01893*** 

 (-3.69) (-4.75) (-3.83) (-4.56) 

LNTA -0.00370 -0.00258 -0.00370 -0.00297 

 (-0.99) (-0.46) (-0.95) (-0.87) 

LNTR 0.000023 0.001304 0.00002 0.00064 

 (0.10) (0.39) (0.01) (0.19) 

CASH 0.017295 0.018386 0.01729 0.01734 

 (1.19) (1.20) (1.06) (1.14) 

GDP -0.00358 -0.00577 -0.00275 -0.00431 

 (1.19) (-1.5) (-0.63) (-1.15) 

INT 0.003257 0.004516 0.00328 0.00315 

 (-0.82) (1.29) (1.16) (0.98) 

LNFDI -0.00915 0.009636 -0.00252 0.00513 

 (1.15) (0.87) (-0.35) (0.56) 

LNSTOCK 0.004662 0.021501 -0.00872 -0.00229 

 (0.54) (0.92) (-1.05) (-0.16) 

INFL -0.00916* -0.02188*** -0.00741 -0.01101* 

 (-2.32) (4.26) (-1.91) (-2.50) 

LEGSYS   -0.00989 -0.10078 

   (-0.35) (-1.50) 

INV   0.00824 0.00690 

   (1.41) (0.36) 

STRLEG   -0.00533 0.01781 

   (-0.99) (1.29) 

ACCENF   -0.00348** -0.00094 

   (2.64) (-0.33) 

ACCQ   -0.00114 -0.00141 

   (0.89) (-0.53) 

Constant 4.938714*** 4.879372*** 4.888816*** 5.0002*** 

 (89.44) (43.44) (66.83) (34.03) 

N 1462 1462 1460 1460 

Adj. R-squared 0.0262 0.0405 0.0309 0.0336 

t statistic in parentheses 

Significant at 10%; **significant at 5%; *** significant at 1% 
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For both models 1 and 4, the coefficient for LNDV remains significant at the 1% level 

using FE modelling. Furthermore, the coefficient barely changes when using the FE model (all 

coefficients are between 0.1790 and 0.01983). The significance in of the variable INFL changes 

from the 10% to the 1% level when model 1 is ran using FE. In model 4 the insignificant result of 

OLS regression with robust standard errors becomes significant at the 10% level when using FE 

modelling. ACCENF goes from being significant at the 5% level to insignificant using FE 

modelling rather than OLS with robust standard errors. 

Overall, the results of using FE modelling are very similar to the original testing approach 

of OLS regression with robust standard errors. Especially for the significant independent 

variables, no change is found in the direction of the coefficient when switching models, and 

changes in the coefficient are either minor or not statistically significant. 

4.4.2 Accounting Development Index  

The accounting development index (ADI) was left out the original analysis because of a large 

number of missing observations for this variable. The variable is derived from a report by Tilburg 

University (2012), which does not provide a score for all countries in the dataset of this research. 

However, to check whether the subsample of the data for which the ADI is variable available gets 

similar outcomes, models 3 and 4 are ran again adding this variable. The results are displayed in 

table 13. 

ADI itself does show any significant results when added to either model. Moreover, its 

negative coefficients would be hard to interpret, as this means an increase in accounting 

development leads to lower bid premiums, which is counterintuitive. The adjusted R-squared of 

both models 3 and 4 increases when ADI is added, which is intuitive as adding a variable adds to 

the explanatory power of the models.  

Adding the variable changes no coefficient signs in model 3 and just one coefficient sign 

in model 4, and most coefficients are approximately the same. LEGSYS becomes positive, which 

is more in line with hypothesis 2a, however this result still tests as statistically insignificant. 

LNDV becomes less significant when adding ADI to the model, which might be due to the lower 

number of observations.  In model 3, ACCQ also changes from significant at the 10% level to 

insignificant when ADI is added to the model. ACCENF remains significant at the 5% level when 

adding the variable to both models 3 and 4.  

Since the original models are not influenced much by adding the variable, the variable 

itself tests insignificant and other significance levels either remain the same or decline, the choice 

of not adding the variable to the main model is corroborated. However, due to the minority of the 
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impact on the models when adding this variable, the results strengthen the outcomes of the original 

models as they are hereby proven robust to adding another variable. 

 

Table 13 – OLS Regression with robust error terms 

Dependent variable: LNPR 

 Model 3 Model 3 ADI Model 4  Model 4 ADI 

LNDV -0.01849*** -0.01796** -0.01790*** -0.01757** 

 (-4.50) (-3.1) (-3.83) (-2.74) 

LNTA -0.00302 -0.00119 -0.00370 -0.00189 

 (-0.82) (-0.30) (-0.95) (-0.44) 

LNTR 0.00159 0.00449 0.00002 0.00365 

 (0.43) (0.84) (0.01) (-0.65) 

CASH 0.01181 0.02130 0.01730 0.02505 

 (0.75) (1.09) (1.06) (1.23) 

GDP   -0.00275 -0.00443 

   (-0.63) (-0.55) 

INT   0.00328 0.00554 

   (1.16) (1.11) 

LNFDI   -0.00252 -0.00114 

   (-0.35) (-0.07) 

LNSTOCK   -0.00872 -0.00748 

   (-1.05) (0.18) 

INFL   -0.00741 -0.01705 

   (-1.91) (-1.75) 

LEGSYS   -0.00989 0.18768 

   (-0.35) (1.78) 

INV   0.00825 0.25670 

   (1.41) (1.59) 

STRLEG   -0.00533 -0.20187 

   (-0.99) (-0.1.71) 

ACCENF 0.00261** 0.00454** 0.003482** 0.03525** 

 (2.91) (0.63) (2.64) (1.55) 

ACCQ 0.00281* 0.00402 0.00114 0.01715 

 (2.32) (-1.24) (0.89) (1.39) 

ADI  -0.02970  -0.75508 

  (-0.63)  (-1.67) 

Constant 4.90475*** 4.88900*** 4.88882*** 9.99903** 

 (83.72) (85.60) (66.83) (53.29) 

N 1567 874 1460 839 

Adj. R-squared 0.0262 0.0300 0.0309 0.0539 

t statistic in parentheses 

Significant at 10%; **significant at 5%; *** significant at 1% 
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4.4.3 Weighted Least Squares estimation  

The final robustness check is done in following Rossi and Volpin (2004). The authors use 

weighted least squares (WLS) estimation in their analysis of the method of payment to attribute 

equal weights to the effect of each individual country on the final results. WLS was used to correct 

for heteroskedasticity before robust OLS statistics were developed (Woolridge, 2012). As the data 

in this research is grouped at the country level similar to the data used by Rossi and Volpin (2004), 

this analysis will be performed for each model to check whether the results are similar to robust 

OLS analysis. The results of the WLS analysis are presented in table 14. 

Comparing table 14 to table 10, the results show that for model 1 the variables LNTR and 

INT the coefficient signs change from positive to negative. However neither of these coefficients 

are statistically significant in either form of modelling. The previous significant coefficients of 

LNDV and INFL remain equally significant and barely change when using WLS analysis (from -

0.0179 to -0.02177 and -0.00916 to -0.00909 respectively). Therefore model 1 seems to be robust 

to this different type of measurement. 

Model 2 shows the same change in sign for the coefficient of LNTR, which is again not 

statistically significant. The previous coefficient of LNDV barely changes from -0.01848 to -

0.02516 and is still significant at the 1% level. LEGSYS becomes statistically significant in WLS 

analysis for model 2, and changes from 0.044123 to 0.08538. The significance at the 5% level 

further corroborates hypothesis 2a. WLS for model 4 shows a different sign for this coefficient, 

however this result is not statistically significant. The previous STRLEG coefficient of -0.00542 

now becomes -0.01880, which is not a drastic change. The coefficient is now however statistically 

significant at the 1% level, which further disputes hypothesis 2b. Due to the minor changes of the 

model outcome using WLS, model 2 is also aught robust to changes. 

Model 3 showed significant coefficients for LNDV, ACCENF and ACCQ in the earlier 

OLS model. LNDV remains significant at the 1% level and changes from -0.01849 to -0.02370, 

which is a similar change to the previous models. The coefficients for ACCENF and ACCQ barely 

change from 0.002605 to 0.00136 and 0.00281 to 00138 respectively. They are however no longer 

significant in WLS analysis. 

Model 4 shows a similar effect regarding LNDV, with a minor change from -0.0179 to -

0.02375 and remaining significant at the 1% level. Another similar relation is found relating to 

the LNTR variable, which changes sign compared to the earlier model. The coefficient changes 

from -0.00002 to 0.00023. Furthermore, the 5% significant ACCENF coefficient was 0.00348, 

which changes to 0.00443 is now significant at the 10% level. This minor change further 

acknowledges hypothesis 3b, which predicts that better enforcement of accounting standards leads 
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to higher bid premiums. The ACCQ variable changes from a coefficient of 0.00114 to 0.00321 

and is now significant at the 10% level. This leads to a confirmation of hypothesis 3a, which 

predicts higher quality accounting standards leads to higher premiums. 

 

Table 14 – WLS Regression 

Dependent variable: LNPR 

 Model 1 Model 2 Model 3  Model 4 

LNDV -0.02177*** -0.02516*** -0.02370*** -0.02375*** 

 (-5.56) -6.46 (-6.13) (-5.95) 

LNTA -0.00120 -0.00105 -0.00174 -0.00024 

 (-0.35) -0.32 (-0.53) (-0.07) 

LNTR -0.00201 -0.00018 -0.00171 -0.00027 

 (-0.60) -0.05 (-0.52) (-0.08) 

CASH 0.01512 0.01933 0.02115 0.00901 

 (-1.06) -1.39 (-1.50) (-0.63) 

GDP -0.00444   -0.00294 

 (-1.04)   (-0.67) 

INT -0.00224   0.00167 

 (-0.71)   (0.50) 

LNFDI -0.00692   -0.00040 

 (-0.86)   (-0.06) 

LNSTOCK 0.00334   -0.01546 

 (0.42)   (-1.36) 

INFL -0.00909*   -0.00220 

 (-1.81)   (-0.40) 

LEGSYS  0.08538**  -0.06195 

  (2.67)  (-1.36) 

INV  0.00043  0.00120 

  (-0.07)  (-0.17) 

STRLEG  -0.01880***  -0.01274 

  (-4.08)  (-2.10) 

ACCENF   0.00136 0.00443* 

   (-1.36) (2.14) 

ACCQ   0.00138 0.00321* 

   (1.27) (2.19) 

Constant 5.05075*** 5.02198*** 5.04676*** 5.02159* 

 (96.08) (78.71) (95.18) (64.84) 

N 1462 1570 1567 1460 

Adj. R-squared 0.0321 0.0395 0.0298 0.0421 

t statistic in parentheses 

Significant at 10%; **significant at 5%; *** significant at 1% 
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Overall, the minor changes to the model when it is ran as a WLS regression, show the results of 

the original model are robust to using a different estimation technique. Variables that remain 

significant show no change of sign and only minor changes in their coefficients. This also holds 

for variables that are significant in WLS whereas they were not before. The most peculiar finding 

is the STRLEG variable, which shows a consequent negative sign in both models and becomes 

significant in WLS analysis. The negative sign is however not in line with the prediction from 

hypothesis 2c. The next section will provide a possible explanation for the negative influence on 

bid premiums. 

4.5 Summary of results and interpretations 

First, all variables were checked to see whether their characteristics met OLS assumptions. Several 

variables are transformed to better match the characteristics of these assumptions. All tests lead 

to the conclusion that the data are eligible for OLS analysis, however because of the detection of 

heteroskedasticity, OLS with robust error terms is used (Woolridge). In total four models are 

estimated in order to conduct proper tests of all the hypotheses. 

Model 1 is used to test the hypotheses regarding the effect of general macroeconomic 

factors on bid premiums. No significant effect was found for interest rate, which leads to the 

rejection of hypothesis 1a. Inflation shows a negative significant effect on bid premiums, which 

corroborates hypothesis 1b. Due to statistically insignificant test results regarding GDP growth 

per capita, stock market size and foreign direct investment, hypotheses 1c, 1d and 1e are 

respectively rejected. 

In the original regression, model 2 shows no significant results for the investor protection 

variables. However, the WLS regression shows statistically significant results regarding the legal 

system and the strength of legal rights. Regarding the legal system, the results in WLS show that 

in countries with the civil law system bid premiums are higher, which is in line with hypothesis 

2a. The negative relation discovered for the strength of legal rights is not in line with hypothesis 

2b and earlier research by Rossi and Volpin (2004). It is however in line with findings of Caiazza 

et al. (2012), who show that for banks the strength of legal rights in target countries can negatively 

influence their potential as a target. Acquirers might be less reluctant to attempt takeovers of 

targets in countries where legal rights are strong, as this makes the takeover process more 

complicated. Fewer acquirers means less competition for targets, which in turn might lead to lower 

bid premiums. 

Regarding model 3, aimed at showing the effect of accounting standards on bid premiums, 

the original model showed a positive and significant effect of accounting standards quality and 
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enforcement. These findings are in line with both hypotheses 3a and 3b. For accounting standards 

enforcement these results are further corroborated in model 4, and for both variables the results 

are confirmed in model 4 of the WLS regression. Accounting standards enforcement is also robust 

to adding the accounting development index variable to the original model. Overall, the results 

show that accounting standards are a significant factor in determining bid premiums. 

The control variables are added, and therefore tested, in all of the models. Though the 

coefficients are all in line with theory in the original model, the only significant result is measured 

for deal value. The observed negative effect of deal value on premiums is significant for all models 

and robustness checks and is in line with hypothesis 4c. Target operating revenue, target size and 

payment method and show no statistically significant results in explaining bid premiums. This 

leads to the rejection of hypotheses 1a, 1b and 1d respectively. Though theory predicts these to 

have a of significant effect, they are added as control variables and might show no significant 

effect because of the size of the sample. 
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Chapter 5: Conclusion and Discussion 
This research aims to provide a better understanding of the factors influencing premiums in 

CBM&A transactions. The research question formulated is as follows: ‘To what extent do 

macroeconomic factors, investor protection and accounting standards in the target country 

influence premiums paid in cross border mergers & acquisitions? Previous research explains the 

height of premiums from firm specific factors and deal characteristics influencing bid premiums 

(Frieder & Petty, 1991; Diaz & Azorfa, 2009; de la Bruslerie, 2013). This research follows Rossi 

and Volpin (2004) in identifying macroeconomic factors specific to the home country of the target 

which also influence the height of bid premiums. Haleblian et al. (2009) state this is an interesting 

topic of research, as apart from the previously mentioned research by Rossi and Volpin (2004) 

little research has been done in this area.  

To answer the main question, hypotheses are formulated based on previous literature and 

an OLS regression analysis with robust standard errors is performed. The results are presented in 

four models. Control variables are added to each of the models created. The results in each model 

show a highly significant negative impact of deal value on bid premiums, which is in line with 

previous research (Alexandridis, 2013). The other controls show no significant test results, 

however they are incorporated to improve the overall quality of the analysis. The analysis of the 

effects in this research is categorized in three broad areas: the effect of general macroeconomic 

factors, the effect of investor protection and the effect of accounting standards.  

Firstly, he findings regarding general macroeconomic factors show a significant negative 

relation between inflation and bid premiums. This is in line with research by Boateng et al. (2014) 

regarding the effect of inflation on CBM&A outflows. Their findings implicate that higher 

inflation is not an attractive characteristic when looking for acquisition targets. This leads to less 

competition to take over targets in countries with high inflation, which in turn leads to lower 

premiums offered for such targets. GDP growth per capita, interest rate, stock market size and 

foreign direct investment are not found to have a significant impact on bid premiums. 

Secondly, the effects of investor protection are measured as statistically insignificant in 

the original model. However, using a WLS model results in significant positive effects of the 

target country’s legal system and strength of legal rights. La Porta et al. (1998) show that investor 

protection is stronger in countries with the civil law system. Targets in countries with stronger 

investor protection are more attractive, which leads to more competition for such targets (Rossi & 

Volpin, (2004). This leads to the expectation that higher premiums are paid for targets in civil law 

countries, which is corroborated by these results. The relation regarding the strength of legal rights 

however is less straightforward. Rossi and Volpin (2004) find a positive relation between the 
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strength of legal rights and attractiveness of a target. This leads to the expectation that higher 

premiums are paid for such targets. The results of this research however show a negative relation 

between the strength of legal rights and bid premiums, which is more in line with research by 

Caiazza et al. (2012). The negative effect is possibly caused because stronger legal rights in a 

target country make the takeover process harder, and therefore the target less attractive. This 

would lead to less competition for the takeover of targets in countries with strong legal rights, 

worsening their bargaining position and therefore the bid premiums. 

Third, the effect of accounting standards on bid premiums is tested. The quality of 

accounting standards shows to have a significant positive influence, which is in line with literature 

explaining volumes of M&A activity (Francies et al., 2012). Accounting standards enforcement 

has a similar statistically significant positive effect in the original model and in subsequent 

robustness checks. These findings support earlier research by Rossi and Volpin (2004) and make 

sense intuitively. Better quality accounting standards in the home country of the target leads to 

higher transparency, which in turn leads to lower cost of acquiring financial information about 

target. If the target value can be determined accurately and at relatively low cost by the acquirer, 

it makes sense that these targets are more attractive. This would lead to more bidding competition 

for targets in countries with high quality standards and therefore higher bid premiums.  

This research contributes to a better understanding of what makes up bid premiums in 

CBM&A.  Previous research regarding M&A volume is extended to analysis of premiums. The 

findings are useful to acquiring parties, targets and firms involved in the deal process. Acquirer 

might be inclined to look further than target financials when selecting their targets. Furthermore, 

a better understanding of factors making up premiums leads to higher efficiency in determining a 

bid price. Firms mediating in the deal process might for example be able to update their models 

of valuation, to include factors proven to have a significant effect in this research. As failure of 

mergers is subject of research in for example, more efficient deal procedures might lead to fewer 

mergers failing, which benefits both targets and acquirers (Diaz et al, 2009). In short, the findings 

are helpful to create better rationality for bidders in determining a bid premium and add to a more 

efficient market of corporate control. 

This research is subject to various limitations. Firstly, this research is limited as it looks at 

target company and home country characteristics. Most finance literature regarding M&A 

focusses on targets and management research focusses on acquirers (Haleblian et al., 2009). This 

research falls in the former category, since all variables are related to either the target company or 

its home country. However, as management research shows, acquirer characteristics also 

influence premiums in M&A. For example there is an indication that hubris and empire building 
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are factors influencing M&A decisions (Hope & Thomas, 2008). Future research might attempt 

to incorporate both acquirer and target variables, both at the firm and country level, to create an 

even more complete model describing the factors influencing bid premiums. Secondly, this 

research uses a limited set of observations regarding the analyzed bid premiums. The Zephyr 

database used to acquire the M&A data in this research does not contain complete information for 

every deal, which limits the sample size. Future research might attempt to combine various 

databases containing M&A data, for example the Thomson One database. This would lead to a 

larger sample of deals available for analysis, which would produce stronger results. Thirdly, the 

observations are highly concentrated in the US, the UK and Canada which make up over 65% of 

the dataset. This means the results are less likely to be the same when the research is repeated 

using a more balanced set of countries. This research attempts to solve this by using a WLS 

regression in order to attribute equal weights to each country. However, a better solution and 

suggestion for further research, is to include more observations from different countries. Finally, 

the time frame of the dataset used in this research limits its generalizability. Merger waves have 

occurred for different reasons in the past, which means that the variables influencing mergers and 

their premiums might differ over time. The data used in this research ranges from 1997-2017, 

however the results might prove different when in the future this research is repeated for a more 

topical range of years.  
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Appendix A 
Table 2: Deals in dataset per country 

Target country Premium Average Observations % Total 

ARG 20,01 2 0,13% 

AUS 24,29 90 5,63% 

AUT 27,42 3 0,19% 

BEL 44,07 7 0,44% 

BHS 28,33 2 0,13% 

BLZ 623,00 1 0,06% 

BRB -26,08 1 0,06% 

CAN 39,73 280 17,50% 

CHE 15,56 11 0,69% 

CHL -8,21 2 0,13% 

CHN 13,32 2 0,13% 

CYM 41,24 25 1,56% 

CYP 66,48 1 0,06% 

DEU 8,60 4 0,25% 

DNK 35,52 17 1,06% 

EGY 1,96 1 0,06% 

ESP 3,95 1 0,06% 

FIN 42,04 9 0,56% 

FRA 31,24 9 0,56% 

GBR 31,79 267 16,69% 

GHA 67,40 1 0,06% 

GIB 12,50 1 0,06% 

GRC 184,99 4 0,25% 

HKG 18,47 4 0,25% 

IND 12,67 1 0,06% 

IRL 26,75 28 1,75% 

ISR 28,14 33 2,06% 

ITA 21,98 5 0,31% 

JAM 37,07 1 0,06% 

JOR 28,60 1 0,06% 

JPN 40,32 6 0,38% 

KEN -3,70 1 0,06% 

KOR 26,15 2 0,13% 

LBR 8,30 1 0,06% 

LUX 30,70 6 0,38% 

MEX 4,37 1 0,06% 

MHL 56,78 1 0,06% 

MLT 10,00 1 0,06% 

MYS 8,09 7 0,44% 

NGA -18,17 1 0,06% 

NLD 20,82 36 2,25% 

NOR 9,98 27 1,69% 

NZL 22,60 9 0,56% 

PAN 72,33 2 0,13% 

PER 0,00 1 0,06% 

PGN 24,92 3 0,19% 

POL 17,28 7 0,44% 

PRI 57,70 1 0,06% 

ROM 304,99 2 0,13% 

RUS 3,63 2 0,13% 

SGP 17,70 40 2,50% 
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SRB 20,07 1 0,06% 

SWE 41,20 43 2,69% 

THA 2,68 1 0,06% 

TTO 17,61 1 0,06% 

TWN 23,11 6 0,38% 

USA 34,71 557 34,75% 

VGB 144,98 9 0,56% 

ZAF 10,70 12 0,75% 

Total: 57 Average: 42,59 Total: 1601 100% 

 

Appendix B 
Plot for heteroskedasticity: 
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Appendix C 
 

 

Table 7: Descriptive statistics 

variable mean sd min max obs Missing 

variable mean sd min max 1594 0 

LNPR 4.850.249 .2816597 2.918.797 6.889.905 1594 0 

LNDV 5.605.627 1.967.692 -1.774.725 1.222.945 1594 5 

LNTA 6.006.068 2.343.467 -1.393.203 1.267.028 1594 0 

LNTR 558.844 2.141.585 -5.884.769 1.220.521 1594 19 

CASH 1.303.639 .4599728 0 1 1594 0 

GDP 1.462.562 1.995.765 -6.303.289 2.555.504 1594 0 

INT 2.832.925 2.473.943 -9.173.779 1.782.002 1594 10 

LNFDI 1.141.866 1.105.513 -6.389.286 6.680.855 1594 43 

LNSTOCK 4.594.221 105.538 -3.010.506 6.505.732 1594 94 

INFL 22.173 1.823.183 -4.479.938 4.566.659 1594 0 

LEGSYS 1.858.218 .3489356 0 1 1594 0 

INV 5.936.449 1.395.939 2.2 8.3 1594 0 

STRLEG 8.004.548 2.107.929 0 12 1594 0 

ACCENF 4.399.728 8.916.606 6.666.667 4.933.333 1594 3 

ACCQ 2.510.696 7.855.591 0 35 1594 0 

ADI 8.360157 .345038 2.3 8.9 1594 703 

 

 

Appendix D 

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity  

Ho: Constant variance   

Variables: fitted values of LNPR  

     

chi2(1)      =   177.16    

Prob > chi2  =   0.0000   
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Appendix E 
Table 8: Variance Inflation 

Factors 

Variable VIF 1/VIF   

ACCENF 3.35 0.298465 

LEGSYS 2.45 0.407459 

LNSTOCK 2.12 0.471476 

STRLEG 2.08 0.480762 

ACCQ 1.59 0.627899 

LNDV 1.38 0.725155 

INV 1.37 0.731201 

LNFDI 1.34 0.744642 

LNTA 1.27 0.785674 

GDP 1.10 0.909467 

INFL 1.09 0.919060 

INT 1.07 0.931002 

LNTR 1.07 0.932022 

CASH 1.02 0.981098 

   

Mean VIF 1.59  
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Appendix F 
 

Table 9: autocorrelation matrix (1) 

 LNDV LNTA LNTR CASH GDP INT LNFDI 

LNDV 1,000       

LNTA 0.4391 1,000      

LNTR 0.1163 0.1066 1,000     

CASH 0.0556 0.0273 -0.0067 1,000    

GDP -0.0039 0.0573 0.1104 0.0341 1,000   

INT 0.0251 0.0315 0.0045 0.1271 0.3556 1,000  
LNFDI -0.0072 0.0319 0.1099 -0.0129 0.3387 0.0954 1,000 

LNSTOCK 0.2171 0.0090 0.0012 -0.0071 -0.3263 -0.0345 -0.2573 

INFL -0.0846 -0.0322 -0.0292 -0.0133 -0.0833 0.1231 -0.0485 

LEGSYS 0.0518 0.0201 0.0836 0.0085 -0.0960 -0.0046 -0.2857 

INV -0.1529 0.0099 0.1181 0.0090 0.0546 -0.1776 0.1984 

STRLEG -0.1792 -0.0066 0.1098 0.0146 0.1282 -0.0893 0.2074 

ACCENF 0.0950 0.0228 0.0544 0.0142 -0.1712 -0.0086 -0.4194 

ACCQ -0.0550 0.0184 0.1123 0.0504 -0.0944 -0.1508 0.0217 

ADI 0.1951 0.0390 -0.0116 0.0045 -0.2149 -0.0332 -0.1755 

        
 

Table 9: autocorrelation matrix (2) 

 

LNSTOC

K INFL LEGSYS INV 

STRLE

G 

ACCEN

F ACCQ ADI 

LNSTOC

K 1,000        

INFL -0.2680 1,000       

LEGSYS 0.4357 -0.2334 1,000      

INV -0.2662 -0.2227 0.5064 1,000     

STRLEG -0.4423 -0.0611 0.4815 0.0949 1,000    

ACCENF 0.5770 -0.2789 0.0439 0.3718 0.2566 1,000   

ACCQ 0.0716 -0.2507 0.4996 0.7414 0.5890 0.4226 1,000  

ADI 0.7329 -0.3060 0.0200 -0.3338 -0.6519 0.2101 0.1258 1,000 
 

 

Appendix G 
 

 

Durbin-Watson d-statistic( 15,  1460) =  1.885574 
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Appendix H 
 

 

Table 11: Hausman test 

---- Coefficients ---- 

 (b)           (B) (b-B) 

 Regression45  Regression10 Difference 

    

LNDV -0.0189343 -0.019816 .0008817 

LNTA -0.0029701 -0.0025805 -.0003896 

LNTR 0.0006443 0.0013035 -.0006592 

CASH -0.0173456 -0.0183857 .00104 

GDP -0.0043073 -0.0057684 .0014611 

INT 0.0031475 0.0045161 -.0013687 

LNFDI 0.005127 0.009636 -.004509 

LNSTOCK -0.0022857 0.0215008 -.0237865 

INFL -0.0110127 -0.0218781 .0108654 

    

Test: 
Ho: difference in coefficients not systematic 

  chi2(9) = 

(b-B)'[(V_b-V_B)^(-1)](b-B) 
-89.02    chi2<0  
 

  = 

   

   

    
 


