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Abstract 

 

This research looks at the firm-, deal-, and country specific variables that have an influence on how 

the financing of a corporate acquisition is structured. The study looks at acquisitions between 

2003 and 2008, carried out by listed companies from Denmark and the Netherlands. By the 

inclusion of Denmark a new country perspective is added to this field of research, as this country 

has never received any attention before with respect to the method of payment for a corporate 

acquisition. Another new facet in this study is the inclusion of a new variable: the liquidity of a 

firm’s equity. There exists significant evidence that Danish firms with illiquid equity prefer to pay 

for acquisitions with cash rather than equity. Contrary to previous research, there is evidence for 

Denmark that firms with a large shareholder prefer to pay for acquisitions with equity instead of 

cash. Consistent with other research it is found that for both Denmark and the Netherlands many 

other deal- and company-specific variables have an influence on the method of payment for a 

corporate acquisition. 
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Chapter 1 INTRODUCTION 

 

Mergers and acquisitions (hereafter referred to as M&A) have been of a growing importance in 

business strategy over the past decades, often with a very significant impact on both the target as 

well as the acquiring company. It is therefore not very difficult to explain why M&A has received 

so much attention in academic research. Most early studies in the field of M&A tried to explain 

stock reactions to takeover announcements. This study focuses instead on the payment 

consideration of a corporate acquisition. To put it more precise, the focus of this research is to 

investigate how the characteristics of the acquiring firm influence the method of payment for an 

acquisition. 

A recent example: In January 2009 Pfizer acquired its rival drug maker Wyeth for USD 67bn, an 

amount paid in a combination of cash and Pfizer stock. Two months later, Roche, a Swiss 

pharmaceutical company, was engaged in the acquisition of Genentech for USD 47bn, all to be 

paid in cash.
1
 Two deals from the same industry with different payment structures, why is this? 

When the management of a company has to make a decision on how to finance a new investment, 

it has the choice between cash or issuing new securities. As most companies are likely to have 

limited cash or liquid assets available, cash investments normally require debt financing (Faccio 

and Masulis, 2005). The exact same will apply to a corporate acquisition, as this is just another 

investment project. When a company acquires another company, its management has to decide 

on how to structure the payment for the acquisition. So the main question central in this study is 

what determines how firms decide on how to structure the payment for an acquisition. To get a 

better insight in this matter, it is very helpful to go back to the literature on the capital structure of 

the firm. 

Ross et al (2002) define capital structure as: “The composition of a corporation’s securities used to 

finance its investment activities.” Given that the corporate acquisition is an investment project in 

the form of acquiring another firm, previous literature and theories on the capital structure of a 

firm are quite helpful to get a better understanding of the concept. 

 

 

                                                           
1
 Details on the deals were taken from the announcements of the acquisitions that were published in the Financial 

Times. 
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Chapter 2 THEORETICAL BACKGROUND 
 

2.1 Back to the basics 

Many corporate finance courses start the explanation of the capital structure concept with an 

example of the pie model. In the pie model the firm is graphically portrayed as a pie that can be 

divided between stocks and bonds. The framework for this pie model is created by Modigliani and 

Miller (1958). In their Proposition I they suggest that firms have no preferences regarding how to 

finance investment projects as this would be irrelevant for the total value of the firm. This implies 

that the choice of payment
2
 for any investment, and therefore also for any acquisition, is 

irrelevant for the total value of the firm. However, assumptions made in that theory are that 

perfect markets exist. This is quite an assumption to make as this implies perfect competition, 

equal access to all relevant information for everybody, no transaction costs, no taxes and firms 

and investors can both borrow and lend at the same rate. The basic implication of Proposition I is 

that as long as individuals can borrow and lend money at the same terms as the firm can, they can 

just duplicate or undue the effects of corporate leverage themselves (Ross et al, 2002). 

Proposition II, taken from Modigliani and Miller’s (1958) same publication implies that the 

discount rate to calculate the value of the firm, the WACC (Weighted Average Cost of Capital) is 

not affected by the firm’s amount of leverage. When leverage increases, so will the cost of equity, 

however the WACC will stay the same and therefore the value of the firm stays unaffected. As in 

Proposition I, Proposition II contains the same assumptions. 

Quite noticeable, in the real world none of these assumptions apply; taxes do exists and 

bankruptcy costs are an important threat for financially distressed companies. Therefore the 

medium of exchange actually matters. The results of this choice can definitely have an impact on 

the return to the shareholders, the distribution of wealth among the acquirer and target 

shareholders and whether the takeover will be a success or a failure (Cornu and Isakov, 2000). 

Modigliani and Miller (1963) include the concept of corporate taxes and the advantage of the 

interest tax shield. This results that firms, instead of being indifferent to the way the capital 

structure of the firm looks like, prefer to leverage as much as possible to take greater advantage of 

interest payment deductibility. The static trade-off theory continues with this argument in the 

next part of this chapter. 

                                                           
2
 ‘Choice of payment’, ‘method of payment’, ‘payment structure’, ‘consideration structure’ and ‘medium of exchange’ 

will all be used as terms in this study to refer to the financing choice of an acquisition; cash or equity.  
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2.1.1 Static trade-off, pecking-order and asymmetric information theory 

Myers (1984) appraises the research and theories of Modigliani and Miller but comments on the 

fact that their theories fail to explain actual financing behaviour. In his paper published in 1984 he 

compares two theories in his research about the capital structure of a company: 

1. The static trade-off theory 

2. The pecking order theory 

In the static trade-off theory the firm is portrayed as having a trade-off of value of the interest-tax 

shield on the one hand and the cost of financial distress on the other hand (Myers, 1984). This is 

demonstrated in Figure 1. 

       Figure 1 The debt-equity trade-off 

 
Source: Myers (1984) 

The other theory, the pecking order theory, comes down to the following two rules when a firm 

has to find a security to finance an investment (Myers, 1984): 

1. Firms prefer internal finance. 

2. If external finance is required, firms issue the safest security first. 

The reason the pecking order is constructed in this order is because of the Asymmetric 

Information Theory. This theory implies that asymmetric information exists between managers 

and shareholders of the firm. A manager knows more (or at least should know more) about the 

firm than investors. Therefore a manager is more likely to issue equity or debt when his firm is 
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being overvalued. As investors know this and will expect this opportunistic behaviour of managers, 

they are very likely to show their scepticism in their pricing behaviour. To avoid this conflict of 

disbelief and uncertainty, it is easier to just rely on internal finance for an investment project (rule 

one of the pecking order theory). This way no extra costs have to be incurred due to this conflict of 

interest behaviour. The suspicion referred to above applies for equity as well as debt issues to 

financing new projects. However, the suspicion for equity issues is bigger (and therefore also the 

impact on the pricing of the equity) than for debt issues as equity contains higher risk than debt. 

Therefore the second rule of the pecking order implies to issue the safest securities first (e.g. 

debt).
3
 

2.1.2 Free cash flow theory 

Another theory regarding the firm’s financing decisions is the free cash flow (FCF) theory of Jensen 

(1986). He defines the FCF as ‘cash flow in excess of that required to fund all projects that have 

positive net present values when discounted at the relevant cost of capital’. This means that it is 

the cash flow the firm has left if there are no more projects to undertake with a positive net 

present value. In his paper he relates the free cash flow of a firm to the agency theory; the 

relationship between the owner and the manager, both with different interests. As his definition 

already explains, free cash flow is excess cash. It is excess cash because there are no further 

projects to be undertaken by the firm that will yield a positive net present value. Quite logically, 

instead of the money being poured into projects with a negative net present value, shareholders 

would like to see this money back in the form of dividend payments or share repurchases. This is 

however often not in line with the managers interests. Even though further investment might 

result in a negative net present value, it could still increase the size of the firm. This could lead to a 

higher pay for management when pay is for example related to sales growth rather than profit 

growth. Concluding from this, given the free cash flow hypothesis by Jensen (1986) it would be 

expected that firms with high FCFs would finance acquisitions with cash, rather than with equity 

(Noronha and Sen, 1995). 

 

 

 

                                                           
3
 Ross et al (2002) add to this that there are many different forms of debt issues (e.g. straight debt, convertible debt, 

etc.). They mention in the case of a debt issue that the safest security of that group (e.g. straight debt) should be 

issued before the issuance of a more risky security (e.g. convertible debt). 
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2.2 Problem definition 

In many previous studies, which will be discussed in chapter 3, it can be seen that it is not a simple 

matter of a pecking order theory or a trade-off theory that determines the method of payment. 

Shyam-Sunder and Myers (1999) argue that the simple pecking theory is not the whole story. They 

claim that ‘actual financing decisions reflect many motives, forces and constraints’. Graham and 

Harvey (2001) survey 392 CFOs from companies in the United States about the cost of capital, 

capital budgeting and the capital structure of their firm. The results of their study show that 

among many other factors, the corporate tax advantage of debt only plays a moderately 

important role in capital structure decisions. More important factors turn out to be financial 

flexibility, credit rating and the volatility of earnings and cash flows.  

Earlier research on determinants of the method of payment in the United States (e.g. Amihud et al 

(1990), Chaney et al (1991) and Martin (1996)), and later in Europe (Cornu and Isakov (2000), 

Faccio and Masulis (2005) and Swieringa and Schauten (2008)) confirm that many firm-, deal- and 

country-specific variables, such as ownership control, growth opportunity, asset structure, 

international setting, and more, influence the financing decision of a corporate acquisition. 

One research that performs an elaborated study on Europe is the study of Faccio and Masulis 

(2005).
4
 They investigate the acquiring firm-, deal- and country-specific characteristics of listed 

companies from 13 European countries over a 4-year period (from 1997 to 2000).
5
 Swieringa and 

Schauten (2008) perform a research based on Faccio and Masulis (2005) on the Netherlands, as 

this country was not included in the 13 countries of Faccio and Masulis (2005). To the knowledge 

of the author of this study, Denmark has never been included in any research on the method of 

payment before. To contribute to the existing literature in the field of the method of payment 

Denmark is chosen for this study. The other country that is included is the Netherlands. The latter 

was included because of personal interest in the country and besides that, only one study on the 

Netherlands has been performed before (the study of Swieringa and Schouten (2008)). 

As will be shown in the literature review in chapter 3, almost all previous published literature on 

the method of payment decision have been focusing on company and deal specific characteristics. 

This means that these studies investigated what characteristics of the bidder, of the target and of 

                                                           
4
 To the knowledge of this author it is the largest study in this field on Europe. However it should be noted that 68% of 

their total data set is collected from deals made by companies in the United Kingdom. 
5
 Although they include country-specific variables, the main focus in their work lies on the firm-specific variables. Of 

their country specific variables only an increase in the overall stock market is reported as significant. The impact on of 

the 3-month LIBOR rate, GDP per capita and the standard deviation of the stock market index are mentioned to be 

insignificant in their study, however they do not report on their results for these variables. 
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the deal itself have a significant influence on the choice of payment method. The author of this 

study believes that the firm specific characteristics are of a greater influence on the payment 

structure of a corporate acquisition than country-specific characteristics. This does not imply that 

country-specific factors are therefore insignificant. In spite of this, the scope of the thesis should 

be kept rather limited, therefore the focus of this study will also be mainly on the firm- and deal-

specific variables. It will include one country-specific factor that might have an impact on the 

method of financing an acquisition: the performance of the country’s mayor stock index. 

Although it is expected that many findings of this research are in line with previous results on 

other countries in Europe, it might not be the case for all findings. Denmark has for example a 

different shareholder structure compared to the Netherlands: the dual-class share system. This 

could lead to different results for the same variables between this study and previous work. 

Concluding the above, the research question of this research is: 

How do firm-, deal- and country-specific factors of the acquiring company influence the method 

of payment for corporate acquisitions in Denmark and the Netherlands? 

It should be noted that the target company can also influence the choice of payment. Martin 

(1996) reports that in his study both the investment opportunities of the acquirer as well as the 

target have an impact on the way the payment of the deal is structured. Gosh and Ruland (1998) 

report evidence of a relation between managerial ownership of the target firm and equity-

financed deals. Also Fuller et al (2002) argue that the choice between equity and debt is also 

influenced by the target and not just the bidder. In their study they compare successive bids of the 

same acquiring companies to targets with different characteristics and find that acquirers use 

different method of payments. This thesis however will only focus on the characteristics of the 

acquiring company and not of the target company. This decision is based on Faccio and Masulis 

(2005), who argue that if the bidder is not satisfied with the target’s financing choice the deal is 

likely to fall through. 
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2.3 Contribution to the field of research 

During the past few decades a lot of research has been performed on the choice of payment 

method in M&A. However, most of the research focused on corporate M&A transactions in the 

United States (Amihud et al, 1990 and Martin, 1996) or in the UK (Cornu and Isakov, 2000 and 

Faccio and Masulis, 2005)
6
. This study will focus on M&A transactions performed by listed 

companies in Denmark and the Netherlands. 

To distinguish itself from previous work in the field of the method of payment for corporate 

acquisitions, this study includes a new country in the dataset: Denmark. The inclusion of Denmark 

in the sample will add new country perspective on the method of payment issue, as this country 

has never been studied before with respect to the method of payment for acquisitions. 

Besides the focus on a new country, also a new variable has been included in this work: the 

liquidity of a firm’s equity. Equity liquidity of the acquiring firm seems to have an impact on the 

issuing decision of equity (Lipson and Mortal, 2007), consequently also on the method of payment 

decision, and is for that reason included as a variable among the usual suspects. Although Faccio 

and Masulis (2005) already include stock liquidity in their study, they use a different method to 

measure stock liquidity. Moreover, their results on stock liquidity were statistically insignificant.  

Finally, the period for which the deals are collected for this research (2002-2008) is very recent 

and could therefore provide an updated picture of the research in the field of the method of 

payment for corporate acquisitions. 

 

 

 

 

 

 

 

 

 

 

                                                           
6
 Although Faccio and Masulis (2005) included 13 different European countries in their sample, the UK deals only 

made up for already more than 65% of the total sample size, resulting in 2,394 deals from the UK only. 
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2.5 Theoretical Framework 

This section provides a graphical overview of how the research is structured in this thesis. The 

independent variables (firm-, deal- and country-specific) will be regressed against the dependent 

variable (the method of payment for the acquisition; cash or equity) to be able to analyze their 

influence and impact on the dependent variable. A logistic regression model is used to capture the 

effect on the method of payment, as it is believed that for this research this model can best 

capture the effects of the independent variables on the dependent variable. In the logistic 

regression model the dependent variables takes the value 0 for equity and 1 for a cash payment. 
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2.6 Structure 

This section will lay out the structure of this research and will elaborate on the subsequent 

chapters of this study. 

The past performed research in the field of the method of payment and related studies will be 

analyzed in Chapter 3. The literature review includes different studies that have been performed, 

both with respect to the method of payment for an acquisition as well to the capital structure of 

the firm. Moreover the hypotheses that will serve as the basis for the analysis will also be 

constructed in this chapter, based on variables from previous similar studies and new variables 

from different studies. The method of analysis that is applied to this chapter is that the variables 

will be discussed individually and different studies will be analyzed with respect to these variables. 

This is in contrast with many other studies that analyze each study one by one. The chapter will be 

subdivided into the first part where similarities between studies on capital structure and studies 

on the method of payment are demonstrated and the second part where the variables will be 

divided between firm-, deal- and country-specific factors.  

The data and descriptive statistics will be analyzed and published in Chapter 4. This chapter will 

thoroughly describe the steps that were taken in order to collect the necessary data, the 

difficulties that were run into and the necessary adaptations and assumptions that had to be 

made. It also gives the reader more information and therefore a better insight in the different 

variables and how they vary between Denmark and the Netherlands. 

Chapter 5 deals with the methodology of this research. This chapter comprehensively describes 

which statistical techniques were used and explains a little bit of the underlying theories with 

these techniques. Different methods are presented in this chapter and advantages and limitations 

of different methods are described. Motivations for the preference for one method over another 

and assumptions made are also explained in this chapter. 

The presentation of the empirical results of the regression analysis is presented in Chapter 6. The 

previous stated hypotheses from chapter 3 will be analyzed and commented on in this chapter. 

This research concludes with Chapter 7, in which the conclusion of this research is presented. A 

very concise summary of the results is given and additionally some suggestions for further 

research are pointed out. 
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Chapter 3 LITERATURE REVIEW 
 

In this section an overview of previous published literature in the field of acquisition financing is 

provided. Besides a study of the previous performed studies about the method of payment for 

corporate acquisitions, also attention is paid to previous research in the field of determinants of 

the capital structure of a company. All three sections about firm-, deal- and country-specific 

hypotheses are summarized with a graphical overview of the hypotheses mentioned in that 

section. 

3.1 Stock returns 

The field of M&A has been extensively researched and documented before. This also applies to 

the medium of exchange for acquisitions. Many of the previous research about financing decisions 

however focusses on stock returns of the bidding and target firms around the announcement 

date, rather than on the determinants of the financing decision.  

Most studies on stock returns provide consistent evidence, based on the theory of asymmetric 

information. The explanation of this theory is that managers have information that the 

shareholders do not have at the moment the stock is issued (Myers and Majluf, 1984). 

Chang (1998) examines the bidder returns at the announcement date of the takeover of privately 

held target companies in the United States between 1981 and 1992. The results of his study show 

that with stock-offers bidders of a private target experience positive abnormal returns. This effect 

is subscribed to the monitoring hypothesis, in which he assumes that privately-held firms are 

generally owned by a small number of shareholders. An acquisition paid with equity will therefore 

create large blockholders which facilitate the effective monitoring of management. This could in 

effect result in an increase of the value of the firm. Bidders of a public target display negative 

abnormal returns in Chang’s (1998) study. This is in line with the asymmetric information problem 

as described in chapter 1. For acquisitions financed with cash, his study shows no abnormal 

returns. Chang’s (1998) study is consistent with many other studies that were performed before. 

Bellamy and Lewin (1992) confirm the same for the Australian continent. They find large negative 

abnormal returns for equity-financed deals and small positive abnormal returns for deals financed 

with cash. Results from research from Travlos (1987), Amihud et al (1990), Servaes (1991) and 

Brown and Ryngaert (1991) all report negative abnormal returns for acquisitions financed with 

stock and no abnormal returns for transactions financed with cash.  
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3.2 Capital structure and the method of payment 

A sizeable acquisition is quite capable of influencing the capital structure of the newly formed 

firm, depending on the way the payment is structured. Therefore it is expected that certain factors 

that determine the capital structure of a firm also have an impact on how a corporate acquisition 

is structured. When comparing studies from the capital structure field and the choice of payment 

field a lot of similarities are found in the area of firm-specific factors. 

An early attempt to investigate factors that were influencing the capital structure for firms outside 

the United States is made by Rajan and Zingales (1995). Their sample includes 2,583 firms from the 

G-7 countries and their analysis included besides firm-specific factors (e.g. investment 

opportunities, firm size and profitability) also country-specific factors (e.g. bankruptcy and tax 

codes). Although they believe that firm-specific factors are an important determinant for the 

capital structure of a firm, they also believe that country-specific determinants are of an influence 

on the firm’s financial structure. A more recent research of De Jong et al (2008) studies the firm- 

and country-specific determinants of capital structures of 42 countries around the world. Their 

final sample consists of 11,845 firms. In their research on determinants of the firm’s leverage, they 

encounter similar results as determinants for choice of payments in acquisitions. For example, 

firms that are big in size show a statistically significant result to be higher levered than firms that 

are smaller. This is in line with Chaney et al (1991), who report significant evidence of firms that 

are bigger in size tend to finance acquisitions with debt instead of equity. When looking at 

tangibility, similar results are found. De Jong et al (2008) report that the more tangible assets a 

firm has, the higher the firm is levered. Faccio and Masulis (2005) argue and report significant 

evidence that firms with more tangible assets can borrow at a cheaper rate than firms that have 

fewer tangible assets. They therefore prefer debt financing over equity financing when making an 

acquisition. Again similarity between the two studies exists. 

When taking a look at investment opportunities of the firm, a tendency of equity financing exists 

for firms with prosperous investment opportunities that have to make a financing decision. This 

accounts both for capital structure studies (e.g. Booth et al (2001) and de Jong et al (2008)) and 

also in method of payment studies (e.g. Martin (1996) and Faccio and Masulis (2005)). 

These are just a few examples of some comparisons and similarities between the studies from the 

two different fields. In the next section of this chapter the variables will be discussed in further 

detail. 
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3.3 Firm specific variables 

This section will deal with variables from previous research related to firm-specific factors of the 

acquiring company: Share of ownership, investment opportunities, previous stock performance, 

debt capacity, equity liquidity, relative size and cash availability. There are numerous studies 

performed in this area and the main highlights and controversies of these studies are pointed out 

over the following sub-chapters. 

3.3.1 Share of control 

How the method of payment is influenced by the equity-stake that a mayor shareholder or 

management holds in a firm, has been extensively investigated, both for target and acquiring 

firms. This is not strange at all as the choice of payment can seriously impact the ownership 

structure of the newly formed company and dilution of power can be a serious threat to a 

shareholder that enjoys significant control. Amihud et al (1990) investigate how managerial 

ownership of the acquiring firm impacts the method of payment in corporate acquisitions. Their 

study focuses on acquisitions during 1981 – 1983 of Fortune 500 companies. They find that as the 

managerial ownership fraction of the bidding firm increases, so does the likelihood of a cash-

financed acquisition. This is consistent with the studies performed by Stulz (1988), Ghosh and 

Ruland (1998) and Jung, Kim and Stulz (1996). Stulz (1988) studies how control by management 

impacts the financing policies of the firm. As control is a valuable asset, parties with a higher stake 

in the acquiring firm are reluctant to lose that by means of a stock-financed deal. The research 

performed by Faccio and Masulis (2005) confirms this. They use a sample of 13 European 

countries over a 4-year period (from 1997 to 2000). They find however that this threat of losing 

control is particularly evident for a bidder’s controlling stake between 15.79% and 61.67%.
7
 Below 

or above these levels of ownership there is not such strong evidence that it still has an impact on 

the choice of financing for an acquisition. A plausible explanation for this is that below the cut-off 

point of 15.79% the controlling share is not that significant anyways, so the shareholder does not 

really care whether it gets smaller by issuing more equity. Above the cut-off point of 61.67% the 

share of voting-power is that significant that the dilution to the largest shareholder’s voting power 

                                                           
7
 Faccio and Masulis (2005) split up their sample between continental Europe and the UK-Ireland. It makes sense in 

their case 68% of the deals of their total sample size comes from the UK and Ireland. They motivate their choice to 

divide the sample into these two groups because of differences in shareholder concentration (shareholder 

concentration is much lower in the UK and Ireland than in continental Europe) and borrowing capacity (seems to be 

stronger in the UK and Ireland). The cut-off points from this example (15.79% and 61.67%) apply to the whole sample, 

however the cut-off points for the UK and Ireland separately (16.86% and 53.72%) did not converge much from those 

from the whole sample. 
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will be insignificant with the issuance of new equity and therefore he does not feel that his voting 

power will be threatened by a deal financed with equity.  

One study that conflicts with the previous studies is the study from Zhang (2003). He investigates 

the determinants of the method of payment for the United Kingdom. His final sample consists of 

103 acquisitions during 1990 and 1999 where both the target and acquired were listed on the 

London Stock Exchange. He reports no significant relationship between the share of ownership 

and the payment method for neither the target nor the acquiring company.  

In line with most previous research and based on the assumption that a controlling shareholder is 

reluctant to lose control, it would be expected that whenever a shareholder exists with a large 

share of control, the possibility of the use of cash financing over stock financing in a corporate 

acquisition will increase.  

Hypothesis 1 The larger the share of control held by the acquiring company’s largest 

shareholder, the more likely that the deal will be cash-financed. 

An overview of the all the hypothesis that are established in this chapter is provided in Appendix 2. 

To capture the influence of a large shareholder the variable CONTROL is created, which indicates 

the percentage of voting share held by the largest shareholder of the acquiring company. To 

capture the effect of large block holdings two more variables CONTROL_3 and CONTROL_5 are 

created to capture the same effect on respectively the top 3 and the top 5 shareholders of the 

company. See Appendix 1 for an overview and definitions of these and all the other variables. 

Faccio and Masulis (2005), mention in their paper with respect to the different cut-off points in 

corporate control as discussed before: “The corporate control incentives to choose cash are likely 

to be strongest when a target’s share ownership is concentrated and a bidder’s largest shareholder 

has an intermediate level of voting power in the range of 20-60% - a range where she is most 

vulnerable to a loss of control under a stock-financed acquisition”. It is therefore also expected 

that the largest shareholder of the acquiring company, holding a voting share between 20-60%, 

will be more reluctant to an equity-financed deal than a the largest shareholder of the acquiring 

company who holds a share below or above the intermediate zone of 20-60%. 

Hypothesis 2 If the voting share of the acquiring company’s largest shareholder lies 

between 20% and 60%, it is more likely that the deal will be cash-financed. 
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Following Faccio and Masulis (2005), three indicator variables are created to capture the effect on 

the method of payment of when the largest shareholder from the acquiring company holds a 

voting share that lies between 20% and 60%. The variable CONTROL_20 takes value 1 if the 

acquiring company’s largest shareholder holds a voting share below 20% and 0 otherwise, 

CONTROL_20_60 takes value 1 if the acquiring company’s largest shareholder holds a voting share 

between 20% and 60% and 0 otherwise and the variable CONTROL_60 takes value 1 if the 

acquiring company’s largest shareholder holds a percentage of voting share that lies above 60%. 

In Denmark it is quite common that ownership of firms is split between holders of A and B shares. 

Normally the A shares have the same claim on the share capital of the company but they have 

more voting power.
8
 As having a dual-class share structure is not that common in other countries, 

it would not be extraordinary if the different cut-off points that were discussed before (the 20-

60%) are different for Denmark than for other countries. The reason behind this is that when a 

company with dual-class shares issues new shares to finance an investment, it will most of the 

time issue B-class shares. Even though a shareholder of a Danish company with dual-class shares 

might be in the intermediate zone (between 20-60%), he or she might not feel threatened about a 

new issuance of B-class shares. Since the B class shares normally carry (much) less voting power
9
, 

the issuance of new B-class shares will not threaten the voting power of an A-class shareholder as 

much as it would in the case with only one class of shares with equal voting power. As the cut-off 

points for Denmark might be different than the ‘standard’ (20-60%), cubic curve estimation is used 

to capture the cut-off points for Denmark. For more specification on this statistical methodology 

see chapter 5. 

3.3.2 Investment opportunities 

Previous studies on the effect of the acquiring firm’s future investment opportunities on the 

method of payment of an acquisition show consistently the same results (Chaney et al (1991), 

Mayer and Walker (1996), Martin (1996) and Swieringa & Schauten (2008)). It is generally believed 

that firms with strong future growth opportunities prefer to finance deals with equity rather than 

                                                           
8
 An example from Novo Nordisk A/S, who has different classes of shares: the company has A and B classes of shares. 

The A shares have 10 votes per DKK 1 of the A share capital, whereas the B shares have only one vote per DKK of the B 

share capital. The A shares represent only 15.2% of the total share capital but 64.1% of the entire voting power. 

Moreover, the A shares are not listed so they cannot be traded on the Copenhagen Stock Exchange (Annual Report 

2004). 
9
 The Danish shipping company Maersk is the only company in this study where the B-class shares have no voting 

power at all. 
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with debt. Myers (1977) constructs an analysis where he views the firm’s growth opportunities as 

call options. Firms that have debt outstanding might have to pass up in the future investment 

opportunities with a positive net present value. Therefore financing with equity allows for more 

flexible use with the raised funds than debt financing (Wilber, 2007). Faccio and Masulis (2005) 

mention that high growth firms in general have high levels of R&D expenditures. These R&D 

expenses are tax-deductable. As the firm can benefit from this tax saving it will have less need to 

make use of an additional interest rate tax shield, which would be provided if the firm would issue 

more debt. Martin (1996) adds to this that debt financing requires the management to pay out 

cash flows to the debt holders and therefore firms with poor investment opportunities maximize 

firm value in that case as management has to pay the cash flows to the debt holders instead of 

investing it into poor projects. 

The acquiring firm’s investment opportunities are measured generally by the market-to-book 

ratio, also known as the Tobin’s Q ratio (e.g. Martin (1996), Faccio and Masulis (2005)).  Tobin’s Q 

ratio is defined as: 

(1)      

where MVE is the market value of equity, BVD is the book value of debt and BVE is the book value of 

equity. The values are calculated at the fiscal year-end preceding the closing date of the 

acquisition (Martin, 1996).
10

 

Based on calculation (1) it makes sense to dub the firm’s investment opportunities as a firm-

specific factor, however the market conditions of the macro environment will impact the firm’s 

future investment opportunities. This will impact the firms share price and therefore its market 

capitalization. Hence, Tobin’s Q is also influenced by the macro economic environment. 

The relation between the choice of financing and the acquiring firms’ investment opportunities 

has been investigated by Martin (1996). He studies 846 completed acquisitions with United States 

based bidders. The data set contains acquisitions from 1977 – 1988. His study reports that higher 

growth opportunities of the bidding firm result in a higher chance of using stock to finance the 

                                                           
10

 In many studies the financial figures are taken at year-end prior to the announcement date (e.g. Martin (1996), 

Faccio and Masulis (2005) and Schauten and Swieringa (2008). In this study the financial figures are collected at year-

end prior to the completion date of the deal. In many cases, where there is only a very short time-span between the 

announcement date and the completion date, these financial figures will be the same. If there exists a large time span 

between the announcement date and the completion date of an acquisition, it is not realistic to assume that 

management in that case was still looking at very old figures. The assumption was therefore made in this study that 

whenever new year-end financial figures were available during the deal management would have used them instead 

of the older outdated financial figures. 
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acquisition. These findings are consistent with Jung, Kim and Stulz (1996), who report that a typical 

firm issuing equity that has valuable investment opportunities does not experience adverse stock 

returns when issuing equity. Martin (1996) empirical findings support this as well. His results show 

that it is 2.7 times more likely that a firm with a Tobin’s Q ratio of 2.0 will use equity financing than 

a firm with a Tobin’s Q ratio of 1.0. Faccio and Masulis (2005) also report significant results for the 

firm’s investment opportunities. They argue that target firm’s shareholders are more willing to 

hold the bidder’s firm stock (by means of an equity payment) if the bidder firm has good growth 

prospects. 

For Denmark and the Netherlands the same results are expected for firms with valuable 

investment opportunities. 

Hypothesis 3 The higher the future growth opportunities for the acquiring company 

(measured in Tobin’s Q ratio), the more likely it is that the deal will be 

equity-financed. 

To measure the acquiring firm’s growth opportunities Tobin’s Q formula (see formula 1) was used 

for this study. The variable MKT_TO_BOOK is created to capture the effect of the acquiring firm’s 

growth opportunities on the choice of payment for the acquisition. 

3.3.3 Stock performance 

The relationship between the performance of the firm’s shares on the stock market and the choice 

of financing method is included in many studies regarding the determinants of the consideration 

structure. Most hypotheses from these studies lay out a prediction that if the company’s stock 

price has experienced a run-up over a certain previous period, the stocks have a higher probability 

of being overvalued. Korajczyk et al (1991), who perform a study on the timing decision of general 

equity issues on American firms between 1978 and 1983, argue that insiders of the firm with 

superior information have the incentive to issue shares when they are overvalued. It is no surprise 

that managers would prefer to finance an acquisition with equity if the stocks of their firms are 

overvalued. Faccio and Masulis (2005) find statistically significant evidence for equity financed 

deals when the acquiring firm’s stock price has increased significantly over the preceding year
11

. 

This is in line with Hansen’s (1987) prediction of asymmetric information between two parties; a 

stock offer in this case would signal overvaluation of the acquiring company’s stock. Of course 

                                                           
11

 They use the bidder’s buy and hold cumulative stock return over the year preceding the month of the M&A 

announcement as a proxy for the stock price run-up of the firm. 
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shareholders would anticipate this and only expect management to issue shares when the firm’s 

equity is overvalued. Korajczyk et al (1991) argue however that asymmetric information between 

the management and the shareholders is not a given fact but varies over time. Whenever the 

asymmetric information is smallest, management should issue equity as the possibility of 

overvaluation is not likely (and therefore also the negative price reaction for the stock). Korajczyk 

et al (1991) find evidence of information releases of a company before an equity issue and they 

also find evidence of the opposite (first an equity issue and then information releases) hardly 

every happening. According to them, by releasing information about earnings and the company in 

general preceding an equity issue (they find that these releases usually transmit good news) the 

company decreases the asymmetric information gap between the management and the 

shareholders. Korajczyk et al (1991) refer to the phenomenon of a stock price run-up prior to an 

equity issue as a result of their reasoning on the release of positive information prior to an equity 

issue and to the findings of Asquith and Mullings (1986). Asquith and Mullings (1986) argue that 

“the announcement day price reduction is inversely related to stock price performance in the year 

prior to the announcement”. 

Zhang (2003) shares the same results. He argues that acquiring firms that have experienced a 

stock run-up would prefer to use equity financing. This is in line with expectations and 

argumentation of previous work. However he adds that target shareholders would also prefer 

equity financing in this case, as the equity seems extremely attractive. This latter comment is 

rather questionable. Myers and Majluf (1984) assume that managers know more about their firm 

than investors. Given this asymmetric information theory (as discussed before) it would be 

expected that the reason of using equity financing after a stock run-up is because stock is more 

likely to be overvalued. Obviously stocks that are overvalued are not very attractive stocks to hold 

and therefore Zhang’s (2003) argument is dubious. 

In line with Hansen (1987) it is expected that the opposite applies to equity of a bidding firm that 

has experienced a downturn over the preceding year before the announcement date of the 

acquisition. He states: “the acquiring firm will not offer stock when the target seriously 

underestimates the value of the offer (i.e., when the acquirer has information leading it to believe 

its assets are worth more than what the target believes’’. 
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Based on the theories and significant evidence from previous research the following hypothesis is 

constructed: 

Hypothesis 4 If the acquiring company’s equity has experienced a significant run-up over 

the preceding year before the announcement date of the acquisition, it is 

more likely that the deal will be equity-financed. 

The variable STOCK_PERF is created to capture the effect of stock run-ups or stock run-downs on 

the method of payment. STOCK_PERF is calculated as if a buy-and-hold strategy was applied to the 

stock one year prior to the announcement day.
12

 

3.3.4 Debt capacity 

In line with the pecking order theory, whenever possible a company would prefer cash financing to 

forego the problem of extra costs incurred by asymmetric information issues. As most companies 

do not have sufficient cash, they will have to make additional borrowings. Whether a firm is able 

to make additional borrowing depends on different factors. Faccio and Masulis (2005) use the 

firm’s proportion of tangible assets of the firm’s total assets to measure the ability to borrow. 

They use the firms Property Plant & Equipment (PPE) divided by the book value of total assets, 

measured as of year end prior to the deal, as a proxy of the firm’s collateral. The firm’s tangible 

assets will serve as collateral for the firm’s debt obligation. By having more collateral the firm’s 

debt holders are better protected against a potential default of the firm (they can simply sell the 

tangible assets to secure their pay). Therefore the debt holders will demand a lower rate of return 

than when the firm had less collateral (Swieringa and Schauten, 2008). This is in line with 

Hovakimian et al (2002), who perform a study on capital structure of firms. They report that the 

tangible asset ratio has a positive effect on the firms leverage. 

Another measure of the dept capacity of the firm is the financial leverage. From the trade-off 

model, as already presented before, it is clear that excess debt levels incur costs of financial 

distress. Therefore it is expected that firms with a higher financial leverage ratio are less able to 

issue new debt and prefer equity financing. Faccio and Masulis (2005) compute the firms financial 

leverage as the sum of the bidder’s face value of debt (prior to the M&A announcement) plus the 

                                                           
12

 Previously was argued that financial figures in this study are measured at year-end prior to the completion date and 

not the announcement date. In this case it is a different situation, as a lot of noise (e.g. stock price movements related 

to the announcement of the acquisition) will be incorporated and will not give a fair image of the stock price run-up or 

run-down. 
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deal value divided by the sum of the book value of total assets (prior to the announcement) plus 

the deal value. Martin (1996) applies a similar measure to capture the firm’s financial leverage, 

however his measure resulted in a pre-deal financial leverage, whereas Faccio and Masulis (2005) 

measure the leverage as a post-deal leverage. 

The last measure of the firm’s ability to borrow is simply its size. Firms that are big (measured in 

asset size) are generally more diversified than smaller firms and this diversification will lead to a 

lower probability of default (Swieringa and Schauten, 2008). Faccio and Masulis (2005) add to this 

that bigger firms are more likely to have better access to debt markets than smaller firms, making 

debt financing more attractive. They measure the size of the firm as the natural logarithm of the 

book value of total assets, measured at year-end prior to the acquisition. 

According to the three different measures to proxy for the firm’s debt capacity as described 

above, three new hypotheses are created for this section: 

Hypothesis 5 The higher the value of the acquiring company’s collateral assets, the higher 

the probability of a cash-financed deal. 

Hypothesis 6 The higher the acquiring company’s financial leverage ratio, the lower the 

probability of a cash-financed deal. 

Hypothesis 7 The bigger the size of the acquiring company, the higher the probability of a 

cash-financed deal. 

To capture the effect of the firm’s collateral assets of the method of payment, the variable 

COLLATERAL is created, which is measured by the firm’s PPE divided by the firm’s total assets 

(both at year-end prior to the completion of the deal). The effect of the firm’s financial leverage is 

captured by the variable LEVERAGE. The firm’s financial leverage is calculated as the book value of 

total interest bearing debt divided by the book value of total assets, both measured at year-end 

prior to the completion date of the deal.
13

  To capture the effect of the firm’s size on the method 

of payment the variable SIZE is created. SIZE was measured by the natural logarithm of the firm’s 

book value of total assets at year-end prior to the completion date of the acquisition. 

                                                           
13

 The balance sheet items that were collected for the total interest bearing debt were the short term debt, the 

current portion of the long term debt and the long term debt. 
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3.3.5 Equity liquidity 

It is rather remarkable that a characteristic of a variable that is part of the dependent variable has 

received hardly any attention before. As equity is one of the forms to pay for an acquisition, it 

would be expected that the liquidity of this equity could play an important role when making the 

decision whether to issue new equity or not. Motivated by the lack of liquidity in previous studies 

on the method of payment this variable will be included in this study. 

Amihud and Mendelson’s (1991) definition of a liquid security is if it can be bought or sold at the 

current market price quickly and at low cost. A more general definition of a liquid asset is one that 

is cash or that is easily convertible into cash (Schwartz and Franconi, 2004) Amihud and 

Mendelson (1991) argue that securities with lower liquidity have a higher cost of trading and 

should therefore provide a higher expected return. They point out four components of these 

higher trading costs for illiquid securities. The first is the bid-ask spread. This is simply the 

difference between the price at which dealers and market makers are willing to buy or sell 

securities from or to the public traders. The higher the liquidity of a security, the lower the bid-ask 

spread for the specific security. The second component is the market-impact costs. These are costs 

related to affecting the share price due to the selling or buying of large quantities. In their study 

they point out that for small-cap stocks (these are less liquid stocks in general) it is estimated that 

the market-impact costs will be double or triple than stated by the bid-ask spread. The third 

component is costs that are incurred due to the delay caused by the search for better trading 

terms. Obviously this takes more time for stocks with less liquidity. The last component is the 

direct transaction costs. Hereby think of brokerage commissions, exchange fees, etc. 

Most of previous literature written on liquidity has been with respect to the trading of equity 

securities. Whether the liquidity of a company’s equity is of an influence when management is 

deciding on the method of payment for a corporate acquisition has not been given a lot of 

attention so far. Chaney et al (1991) include liquidity as a variable in their research. However, the 

liquidity in their study is not a measure of the liquidity of a company’s equity but a liquidity 

measure of the company’s assets. They perform a study of 35 cash mergers and 88 stock mergers 

of acquisitions in the United States between 1971 and 1978. As a proxy of a firm’s liquidity they 

use the net working capital divided by the firm’s total assets. The results for liquidity in their study 

are reported as statistically insignificant. To the knowledge of the author, Faccio and Masulis 

(2005) are the only ones so far to have included stock liquidity of a firm as a determinant of the 

choice of payment of an acquisition. They argue that stock that is less liquid is likely to increase the 
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seller’s reluctance to accept the bidder’s equity as a form of payment. However they find the 

bidder’s equity liquidity to be statistically insignificant as a determinant of the method of 

payment. As a proxy of stock liquidity, Faccio and Masulis (2005) use the ratio of the number of 

shares traded in a specific month over the average number of shares outstanding at the beginning 

and the end of that same month. This research will continue to build upon the ideas of Faccio and 

Masulis (2005), however with a different approach to measure stock liquidity. It is expected that 

the liquidity can be captured in a better way and can therefore provide new insights in this matter. 

Amihud and Mendelson (1991) provide evidence on the effect of liquidity on asset prices, this 

leading to the prediction that liquidity considerations should affect financial policies. Recent 

empirical evidence from previous performed studies indicates that that a relationship exists 

between the liquidity of a firm’s equity and its corporate finance decisions. Lipson and Mortal 

(2007) investigate the relation between capital structure decisions and equity market liquidity, 

motivated by the absence of the variable liquidity in previous studies on capital structure 

determinants. They report a statistically significant impact of liquidity on capital structure 

decisions. Their study concludes that firms with more liquid equity are more likely to use equity 

instead of debt when raising capital. Næs et al (2008) add to this that the decision to raise capital 

will depend on the probability of success and the costs related to succeed. These costs depend not 

only on the liquidity of the company’s equity but also on the liquidity of the market. In a more 

liquid market costs for capital issues will be lower (Næs et al, 2008).  

There are several indicators of illiquidity: the bid-ask spread, the trading volume, the float (the 

number of shares that are publicly owned and are available for trading) and the price volatility of 

the security (Barber and Leftwich, 1998). To measure liquidity in this study, Amihud (2002)’s 

illiquidity measure is used.
14

 He describes liquidity as ‘a number of aspects that cannot be 

captured in a single measure’. In his study he shows that expected excess return of stocks (risk 

premium) reflects extra compensation for expected market illiquidity. Unexpected illiquidity will 

lower stock prices. This can be explained by the fact that higher realized liquidity will raise the 

expected liquidity, which will raise the expected return of the stock and that will result in a lower 

stock price (Amihud 2002). 

 

                                                           
14

 As Amihud (2002) already points out in his research, his method is not the most accurate method to measure 

illiquidity; however more accurate measures like the bid-ask spread, require a lot of microeconomic data that are not 

available for every stock in the market. 
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The calculation he uses for measuring illiquidity is: 

(2)      

where Di,y is the number of days for which the data was available for stock i in year y, Ri,y,d is the 

return stock i on day d of the year y and VOLDi,y,d is the daily volume for stock i on day d of the 

year y (in Danish Kroner for Danish listed companies and Euros for Dutch listed companies). 

Amihud (2002) interprets his measure as “the daily price response associated with one dollar of 

trading volume, thus serving as a rough measure of price impact”. Another interpretation of the 

model comes from Acharya and Pedersen (2005): “A stock is illiquid – that is, has a high value of 

ILLIQiy – if the stock’s price moves a lot in response to little volume”. 

 Amihud (2002) acknowledges that his illiquidity measure is strongly related to the already existing 

Amivest measure, the liquidity ratio that measures the sum of the daily volume traded to the sum 

of the absolute return. He points out however that the main difference between his method and 

the Amivest method is that the daily relationship between a unit of volume and the price change is 

not available for the Amivest method. 

Based on the extra costs incurred by illiquidity of the stock it is expected that companies would 

prefer to pay in cash if their stock is rather illiquid. 

Hypothesis 8 The more illiquid the acquiring company’s equity, the higher the probability 

of a cash-financed acquisition. 

The variable ILLIQUIDITY is created to capture the effect of the company’s equity liquidity on the 

method of payment. ILLIQUIDITY is measured by Amihud’s illiquidity measure.  

3.3.6 Relative deal size 

Studies on the effects of the size of the acquirer (relative to the target firm) on the method of 

payment do not all show consistent results. Grullon et al (1997) investigate the determinants of 

the payment method of 146 mergers between banks in the United States between 1981 and 1990. 

They found statistically significant evidence that the smaller the acquiring bank is in relation to the 

target bank, the higher the probability of an equity-financed deal. Studies of Faccio and Masulis 

(2005) and Swieringa and Schauten (2008) also provide evidence of similar results. 

This is in line with Hansen’s (1987) theory about the choice of payment. Hansen (1987) predicts 

that firms use equity rather than cash for an acquisition where the bidder knows its value better 
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than the acquirer. The contingent-pricing characteristics of equity reduce the risk for the acquirer 

(i.e. the value of the deal will actually be determined ex post instead of ex-ante, hereby 

transferring a significant part of the risk to the target firm). Another explanation behind the fact 

that shares are offered if the target is relative bigger than the acquirer is that the target 

management of the target firm will have more power to negotiate about the payment terms. 

Assuming that they do not want to lose their job or the control in the newly formed firm they are 

more inclined to prefer a share payment (Zhang, 2003). One last justification is that firms that 

acquirer a bigger target in size than they are themselves are simply forced to pay with equity as 

they would have insufficient debt capacity to pay for the target in cash whenever the target is 

relatively big (Zhang, 2003 and Swieringa and Schauten, 2008). It is true that companies that are 

acquiring other companies that are much bigger than themselves are able to use the target firm as 

collateral of the loan and therefore pay for the entire acquisition in cash; the so-called levered 

buyout (LBO), however this is mainly applicable to private equity firms, not to strategic firms which 

is the focus of this study.  

Fuller et al (2002) who study the acquirer’s returns after different forms of payments find that 

returns to acquirers that use equity as a means of payment are greater than when they would 

have used cash in the case the relative size of the target increases. 

Studies that do not show significant evidence about the existent relationship between the relative 

size of the target and the choice of payment are those of Martin (1996) and Gosh and Ruland 

(1998). According to Ghosh and Ruland (1998), the reason that the relative size has no impact on 

the choice of payment is because the two following arguments offset each other: The first is that 

the managers of the target firm who value control in the combined firm will negotiate an equity-

deal if the value of the target is relatively substantial to the value of the acquirer. The second 

argument however is that the managers of the acquiring firm who value control, will negotiate a 

cash-financed deal as this will minimize the dilution of their equity. 

In line with Hansen (1989) it is expected that whenever the target company (i.e. the deal size) is 

significant bigger than the acquirer, the acquirer prefers to finance the deal with equity. 

Hypothesis 9 The larger the target company is relative to the acquiring company, the 

higher the probability of an equity-financed deal. 

The variable REL_SIZE is created to capture the effect a relative big target on the method of 

payment for the acquisitions. This is calculated by dividing the deal value (after excluding assumed 
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liabilities) by the sum of the deal value and the market capitalization of the acquirer at year-and 

prior to the bid (Swieringa and Schauten, 2008).
15

 

3.3.7 Cash availability 

Myers’ (1984) pecking-order theory, as described before, predicts that cash is the company’s 

preferred method of payment for investments before choosing the issuance of debt or equity as 

an alternative financing method. Consequently, firms with high free cash flows prefer to finance 

acquisitions with cash according to Jensen’s (1986) prediction. Martin (1996) concludes from this 

that ‘firms with large amounts of cash, or high cash flow, or sufficient debt capacity are more likely 

to use cash to finance their investments’. He computes the firm’s cash balances relative to the 

deal value and finds significant evidence of cash-financed deals when the acquiring firm has 

relative high cash balances. Chaney et al (1991) use the working capital as a proxy for the firm’s 

liquid assets that could pay for the acquisition. They recognize already one mayor limitation of this 

proxy themselves: working capital is made up of more assets than just cash and marketable 

securities. For example, if inventory is a significant proportion of this working capital it might not 

reflect correctly the firm’s liquid assets that it could use to pay for the acquisitions. Despite of this 

limitation they report significant evidence that firms with high positive working capital tend to 

finance acquisitions with cash rather than equity.   

Faccio & Masulis (2005) include excess cash as a variable in their study as well. They measure the 

firm’s cash balances as total of cash and marketable securities divided by the total assets of the 

firm. Quite contrary with the studies of Martin (1996) and Chaney et al (1991), they find evidence 

of a statistically significant negative relationship between the cash balance and the proportion of 

cash in the payment structure in acquisitions.
16

  A comment should be placed by the way of 

measurement of Faccio and Masulis (2005). By just measuring the firm’s cash and cash equivalents 

relative to its total assets, it does not explain anything about the firm’s cash capacity relative to 

the target firm. It would make more sense to measure the firm’s cash and cash equivalents 

relative to the target. This way it is more meaningful to determine whether the available cash on 

the firm’s balance sheet is significant or not.  

                                                           
15

 Assumed liabilities are excluded because this part would not be paid to the target shareholders (Swieringa and 

Schauten, 2008). 
16

 Faccio and Masulis (2005) claim incorrectly that their result is in line with Martin (1996), where they state in 

footnote 21 of their research that Martin (1996) reports a higher probability of a stock-financed deal when the 

company has significant cash or cash equivalents on the balance sheet. This claim is however not right, as Martin 

(1996) reports the opposite. 
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In line with Myers (1984), Jensen (1986), Chaney et al (1991) and Martin (1996) it is expected that 

whenever the company has cash readily available it will use it for an acquisition instead of issuing 

equity to finance the deal. Moreover, besides the cost of asymmetric information (which lies 

behind Myers’ (1984) pecking order theory), by using cash when available the company forgoes 

costly transaction costs of issuing securities.  

The variable CASH is created to measure the effect of the firm’s cash and cash equivalents balance 

on the method of payment. CASH is computed by dividing the firm’s cash and marketable 

securities by the value of the target (e.g. the deal value) at the year-end preceding the acquisition 

closing date.
17

 

Hypothesis 10 If the acquiring company has a significant part of the deal available on the 

balance sheet in the form of cash and/or cash equivalents, it would be 

expected that the acquisition would be cash-financed. 

3.3.8 Shareholder level taxation 

The influence of the level of the taxation of shareholders on the method of payment has been 

quite extensively researched before as well. In case of an equity payment shareholders are 

allowed to postpone the payment of tax till the actual sale. In cash payment however, an 

immediate tax burden is put on the receiving shareholders (Amihud et al (1990). This implies that 

bidding firms must offer a higher premium when paying with cash to compensate for this 

disadvantage (Da Silva Rosa et al (2000). Bugeja and da Silva Rosa (2008) find significant evidence 

that shareholder level taxation influences the choice of payment, at least for the Australian 

continent. Also Faccio and Masulis (2005) include the tax benefits for the target shareholders in 

their research. They report significant evidence of when the target company receives tax benefits 

in an equity-financed deal, the probability of an equity-financed acquisition increases. 

The focus of this research is however on the acquiring firm and not on the target firm. Shareholder 

level taxation has received a lot of attention in previous research and therefore it was not left out 

in the literature review. However it was decided not to subject it to any further research. In order 

to keep the scope of these research limited it was left out for the analysis part.   

Figure 3 provides a graphical overview of the firm-specific hypotheses that were discussed before. 
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 Following Martin (1996) 



32 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dependent variable 

 

 

Independent variables 

COLLATERAL 

SIZE 

RELATIVE SIZE 

ILLIQUIDITY 

LEVERAGE 

CASH 

AVAILABILITY 

CASH 

CASH 

CASH 

CASH 

EQUITY 

CASH 

OWNERSHIP 

EQUITY 

EQUITY 

EQUITY 

INVESTMENT 

OPPORTUNITIES 

STOCK_PERF 

Figure 3 Framework firm-specific hypotheses 

LOGISTIC 

REGRESSION 

MODEL 

0   EQUITY 

1   CASH 



33 

 

3.4 Deal specific variables 

This section analyzes the previous research of the most common deal-specific factors that have an 

influence on the method of payment: Deal size, cross-border transaction, private or subsidiary 

transactions and cross-industry transactions.  

3.4.1 International acquisitions 

The effect of cross-border deals has been investigated by Faccio & Masulis (2005). They make the 

assumption that selling equity to foreign investors involves several problems like greater trading 

cost, lower liquidity and exposure to exchange risk. Statistically significant evidence is reported in 

their study that domestic deals are more likely to be stock financed and cash is used much more in 

cross-border deals. This is in line with earlier studies on investors preferences for domestic stock. 

Although the benefits of international diversifications are well known to investors, they still seem 

to prefer to hold domestic stock over foreign stock (French and Poterba (1991) and Coval and 

Moskowitz (1999). Grinblatt and Keloharju (2001) and Coval and Moskowitz (1999) provide 

evidence that even within the same country investors seem to have a preference for stocks of 

domestic companies that are sited nearby the investor.
18

 

In line with previous research the expectation for both Denmark and the Netherlands is that cross-

border deals have the tendency to be cash financed. 

Hypothesis 11  Cross-border deals are more likely to be financed with cash. 

An indicator variable CROSS_BORDER is defined, where the value 1 equals a cross-border deal and 

0 equals a domestic takeover. 

3.4.2 Private or subsidiary targets 

The sale of an unlisted, stand-alone target implies in many cases liquidity needs of the owner(s) or 

a controlling shareholder manager that is retiring. The sale of a subsidiary implies often financial 

distress issues for the mother company or a change in strategy towards the core competence of 

the selling company (Faccio and Masulis, 2005). In both cases, the sale of an unlisted firm or the 

sale of a subsidiary, cash is the preferred medium of exchange (Faccio and Masulis, 2005). It is 

interesting to look at the results of Fuller et al (2002). They analyze 3,135 takeovers in the United 

States between 1990 and 2000. Not the motivation of the choice of payment is the focus in their 

                                                           
18

 Grinblatt and Keloharju (1991) provide evidence for Finnish investors and firms and Coval and Moskowitz (1999) 

report evidence for the US market. 
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study, but the consequences of these choices of payment on the returns to acquiring firms. 

Regarding public targets, they report insignificant returns when cash or a combination of cash and 

equity was offered, however significant negative returns are reported to acquirers of public firms 

when paid with equity only. For private targets and subsidiaries, returns are reported to be 

significantly positive regardless the choice of payment. 

Given the fact that sellers of unlisted stand-alone firms are generally looking for liquidity or 

include the retirement of a controlling shareholder manager, cash is the preferred form of 

payment. 

Hypothesis 12 Deals where the target is an unlisted stand-alone firm tend to be cash-

financed deals. 

An indicator variable PRIVATE is created, where the value 1 equals an unlisted firm as a target and 

0 otherwise. 

The same theory as with unlisted targets applies to sellers of a subsidiary, hereby motivated by 

financial distress or a return to the core competency of the business by the mother company. Cash 

is therefore the preferred medium of exchange by the seller. 

Hypothesis 13 Deals where the target is a subsidiary tend to be cash-financed deals. 

An indicator variable SUBSIDIARY is created, where the value 1 is assigned whenever the target is a 

subsidiary and 0 otherwise. 

3.4.3 Cross-industry transactions 

As already mentioned before by Hansen (1987), when target firms are more uncertain about the 

value of the bidder they will be more reluctant to accept equity as a form of payment. This is also 

the case when acquisitions between industries take place. Acquisitions within the same industry 

are subject to less asymmetric information as are deals that take place between different 

industries. As Faccio & Masulis (2005) mention, targets are more familiar and up to date with the 

risks and developments that exist in their own industry. Therefore they are more willing to accept 

equity as a form of payment from a bidder that operates in the same industry. Faccio & Masulis 

(2005) report statistically significant results for this prediction. Also Swieringa & Schauten (2008) 

find evidence that this applies to the Netherlands as well.  
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Hypothesis 14 Deals where the target is active in a different industry then the acquirer tend 

to be cash-financed deals. 

An indicator variable CROSS_INDUSTRY is created, where the value 1 is assigned when the target is 

active in the same industry as the acquirer and 0 otherwise. Thompson One Banker assigns a 

macro-industry code and a micro-industry code to the acquirer and the target. In this study when 

firms are from the different macro industries it was counted as a cross-industry deal (so when the 

acquirer and the target are from the same macro but a different micro industry it is not counted as 

a cross-industry deal). 
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3.5 Macro environment-specific variables 

In the last section attention is paid to the company’s environment that has an influence on the 

method of payment for a corporate acquisition.   

In the field of macro economic-specific factors a lot of research has been focussing on the 

determinants of the capital structure of the firm. However, when it comes to the method of 

payment, the influence of country-specific variables on the capital structure has received much 

less attention. This could be due to the fact that most likely firm-specific factors are of a much 

greater influence to the method of payment than are macro environmental factors. However, 

previous research still points to the influence of at least some macro environmental factors that 

influence the method of payment.  

Conclusions from previous performed research on country specific factors that influence the 

capital structure of a firm contradict. Myers (1984) points out in the conclusion of his research that 

capital structures varies by industries due to firm-specific characteristics and are not determined 

by long-run industry averages. Citing Hall et al (2004), who point out in their example based on 

Myers (1984) argument that “firms in a particular country may have higher debt levels than 

another but this may be because they include a higher proportion of newer firms that need to 

borrow more.” They use this argument to point out that country-specific differences may in fact be 

due to firm differences within those countries and not because the countries differ.  In the results 

of their study they find no clear influence of country-specific variables of the capital structure. 

However, there exists variation in the effects of the determinants on capital structure between 

countries in their study. Hall et al (2004) add that this could well be due to differences in e.g. 

disclosure requirements, bank relationships, taxation and other cultural differences, hereby not 

ruling out the influence of country specific factors. They conclude with the comment that further 

research in more different country-specific variables that could determine the capital structure of 

a firm could give an improved insight in the subject.  

Another relevant and very recent study on country specific determinants on the capital structure 

is the study by De Jong et al (2008). They perform a study of firm- and country-specific 

determinants of capital structure among firms from 42 countries worldwide. In their research they 

make a distinction between direct effects (e.g. a more developed bond market that will facilitate 

the issuing of bonds) and indirect effects (the same developed bond market will limit the role of 

assets as a use of collateral) of country specific factors on the capital structure of a company.  They 

find from both groups (direct and indirect effects) variables that are of an influence of the capital 
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structure. Factors that have a direct impact are creditor right protection, bond market 

development and GDP growth rate. Factors that indirectly affect the capital structure are legal 

enforcement, creditor/shareholder right protection, capital formation and GDP growth rate. De 

Jong et al (2008) conclude therefore that country-specific factors affect the leverage choice and 

should therefore be taken into consideration when analyzing the capital structure of a company. 

Above research indicates some evidence that country-specific factors matter when analyzing the 

capital structure. However in this study the focus is on the payment structure of an acquisition and 

not on the capital structure of the firm. In the first section of this chapter, the relationship 

between studies on the capital structure of a firm and studies on the payment structure of an 

acquisition were described and compared. Concluding from that section it was clear that many 

factors that influence the capital structure, are also factors that influence the payment structure 

of a corporate acquisition. This was however the case for firm-specific factors. As already 

mentioned earlier, it is quite commonly agreed upon that the firm-specific factors are a stronger 

determinant than the country-specific factors, if the latter at all. Results from studies on the 

choice of payment do not provide strong evidence that country specific factors play a significant 

role in the choice of payment. 

Fauccio and Masulis (2005) include some country variables in their study (e.g. 3-month LIBOR rate, 

GDP per capita and the stock market index standard deviation in the bidder nation) and find these 

to be statistically insignificant. 

For this thesis it was chosen to focus more on the company- and deal-specific variables than on 

the country-specific variables. Country specific variables have been included in previous work and 

an increase in the general stock market has showed significant evidence of influencing the 

payment method in some of the studies. For two reasons it was decided to focus only on that 

variable (the performance of the country’s mayor stock index). The first reason is that simply no 

space was left to thoroughly go into dept on other country-specific variables. The second reason is 

that based on previous literature it becomes clear that country-specific factors are not the most 

influencing factors. Therefore the focus will be on the variables that are believed to have the 

highest significant impact on the method of payment. 
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3.5.1 The stock market 

Like already discussed in the firm-specific variables segment of this chapter, it can be seen than 

many studies include the prediction that when the stock of the firm is overvalued, stock-financing 

is preferred over cash-financing. The same approach is applied to the stock market in general. 

When the stock market in general has experienced a run-up over a specific previous period, the 

probability is higher that more shares on the stock exchange are overvalued. Sudarsanam (2003) 

mentions that equity seemed to be the preferred choice of payment whenever there was a bull 

market for the UK in the twenty years between 1972 and 1992.  

Martin (1996), whose main focus is the acquiring company’s growth opportunities, includes five 

different variables to capture the effect of macroeconomic variables on the choice of payment. 

These five different variables, that are used by him to proxy the business cycle of a country, are: 

the change in the S&P500, the change in the BAA bond yield (rated by Moody’s), the change in the 

index of eleven leading economic indicators, the change in the index of four coincident indicators 

and the change in industrial production. Of these five variables he reports the change in the 

S&P500 as the only relevant variable. Citing Martin (1996), his explanation is: “recent increases in 

the overall stock market tend to increase the use of stock financing, possibly, as suggested by Choe 

et al. (1993), as a result of reduced costs of asymmetric information between managers and the 

market”. However, this does not necessarily have to be true, as an overall increase in the stock 

market might make stocks more prone to be overvalued. This will in its sense lead to more 

asymmetric information between managers and the market. Managers in this case will still prefer 

stock financing, but only because their stock is being overvalued by the market. Swieringa and 

Schauten (2008) confirm this, although Faccio and Masulis (2005) do not. Swieringa and Schauten 

(2008) report empirical findings of a positive significant relationship between an increase in the 

overall stock market and the possibility of stock financing, while Faccio and Masulis (2005) report 

no statistically significant evidence that an increase in the overall stock market influences the 

method of payment for an acquisition.  

In line with previous research on this variable and in line with the predictions on the stock increase 

over the preceding year of the announcement date, it is expected that a stock market increase 

over the preceding year before the announcement date of the acquisition will result in a higher 

probability of stock-financing.  
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Hypothesis 18 If the market has experienced a significant run-up during the preceding year 

of the announcement date, it is more likely that the acquisition will be 

equity-financed. 

The variable MKT_PERF is created to capture the effect of a stock market run-up. MKT_PERF is 

calculated as if a buy-and-hold strategy was applied to the mayor stock price index in the 

acquirer’s country one year prior to the announcement day of the acquisition.
19
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 Following Faccio and Masulis (2005) and Swieringa and Schauten (2008). 
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Chapter 4  DATA AND DESCRIPTIVE STATISTICS 
 

In this section the data sample that is created for the empirical analysis of this research is 

described. The data that is collected for this study has to fulfil the following criteria to be included 

in the sample for analysis: 

• The acquiring companies have to be either Danish or Dutch companies that are listed at 

the time of the acquisition on respectively the Copenhagen Stock Exchange or the 

Amsterdam Stock Exchange (the Euronext Amsterdam). The target companies have no 

country constraints and are categorized into a public, private or subsidiary target and the 

deals are categorized into domestic and cross-border deals. 

• Only deals that are completed are included in the data set. The deals have to be completed 

between 2003 and 2008, a sample period of 6 years.
20

  

• Deals that do not disclose the value of the deal are excluded from the dataset, as in this 

case it is not possible to determine whether the deal is financed by equity or cash. 

• No limit is set on the deal value.
21

 

• Only deals where more than 50% of the target is acquired are included into the data set.
22

 

Following Swieringa and Schauten (2008) this means the deals where the acquirer already 

holds over 50% of the target before the acquisition are excluded from the dataset. 

• Deals made by financial institutions are excluded from the dataset. 

To collect the deal data, Thompson One Banker is used as this source is used in many other 

previous studies on the choice of payment.
23

 Thomson One Banker is used to collect the following 

data per deal: Acquirer’s and target’s name, country and SIC-code (4-digit industry classification 

                                                           
20

 From a look at previous study’s time frames for sample collection it turns out that this is quite a reasonable time 

frame (e.g. Faccio & Masulis (2005), who also perform a study of the method of payment for European M&A 

transactions, collect deals from 1997 – 2000 for their analysis). 

21
There seems to be a rather random selection of this criterion. Fuller et al (2002) and Swieringa and Schauten (2008) 

exclude deals with a total value of correspondingly below one million dollar or one million euro. Amihud et al (1990) 

exclude deals with a total value of below ten million doller and Zhang (2003) and Faccio and Masulis (2005) do not set 

any limits on the total deal value. As none of the these previous performed research could elaborate on their 

motivation of their choice, this study does not include any deals as long as the total value is disclosed. 

22
 Faccio and Masulis (2005) include deals where more than 5% of the target was acquired. However, for this criteria 

this study follows Fuller et al (2002) and Swieringa and Schauten (2008) 

23
 Thompson One Banker provides information on transaction data, earnings data, company financials market data, 

ownership information, news and market research. For more information see http://banker.thomsonib.com 
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code), the payment structure of the deal (cash or equity)
24

, the deal announcement and 

completion date, the stake of the target that was acquired and the deal attitude. 

For collecting the specific balance sheet variables for the firms Infinancials
25

 and Onesource
26

 are 

used.  Capital IQ is used to collect data on the companies’ historical share price, trading volume 

and market capitalization.
27

 

For the ownership structure and information about different share classes and voting rights the 

companies’ annual reports of the preceding year of the closing date of the acquisition are 

consulted.
28
 

After the collection of the different type of data described above a total of 81 deals for Denmark 

and 154 deals for the Netherlands are included in the sample. For one deal for Denmark and seven 

deals for the Netherlands there is too much data missing and it has been decided to leave these 

out of the data set. After the deletion of these deals the final data sample of this research consists 

of 80 completed acquisitions for Denmark and 147 deals for the Netherlands. 

Table 1 provides an overview of the payment form per country. It can be seen that cash seems to 

be the dominant method of payment for a corporate acquisition in both Denmark and the 

Netherlands, although in Denmark equity is favoured relative more than in the Netherlands (16% 

in Denmark to only 10% in the Netherlands). That cash payment is the dominant method of 

                                                           
24

 The payment structure is classified into two categories: CASH and EQUITY. Deals that are financed with between 

50% and 100% cash are classified as CASH deals. Deals that are financed with less than 50% cash are classified as 

EQUITY deals. 

 
25

 Infinancials is a provider of comparable and auditable fundamental data and analytics on 70.000 worldwide listed 

companies. The source provides information on peer groups, market multiples, benchmarking, financial ratios and 

more. Data for the source are provided by Reuters and Factset. For more information see www.infanancials.com. 

26
 Onesource is a provider of business intelligence on over 17 million companies and 21 million executives worldwide. 

The information includes: Financials, reports, trends and news. For more information see www.onesource.com 

27
 CapitalIQ is a research product that combines information on companies, markets, and people worldwide with tools 

for fundamental analysis, idea generation, and workflow management. Capital IQ is deployed at over 2,400 leading 

investment banks, fund managers, private capital firms, and corporations. For more information see 

www.capitaliq.com. The historical market capitalization was converted from USD into EUR so that it was consistent 

with the other data. For the conversion rate the historical spot rate was used. 
28

 In a few cases the financials could not be obtained from one of the above mentioned sources. In those cases the 

annual report of the company was consulted to collect the missing data. 
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payment is in line with Faccio and Masulis (2005). Their European sample set indicates as well a 

clear preference for cash financed deals (80%).
29

 

Table 1 Method of payment 

Country Total

Denmark 67            84% 13            16% 80            

Netherlands 132          90% 15            10% 147          

Total 199          88% 28            12% 227          

Cash Equity

 

The descriptive statistics for the three samples (Denmark, the Netherlands and the complete 

sample) are provided in Appendix 3.1, 4.1 and 5.1. In this table for each interval variable the valid 

counts (the total number of cases minus the missing cases for that specific variable), the mean and 

the median are provided. For the indicator variables the total valid numbers and the percentages 

are showed. 

When looking at the ownership structure, it can be noted that in Denmark firms in general have 

larger shareholders (in terms of voting power, not capital control) than in the Netherlands. The 

differences between holdings in voting power and holdings in capital control are much smaller in 

the Netherlands, as can be seen in table 3. This is because in Denmark the system of dual class 

shares with different voting power is more common. 

Table 2 Shareholder’s control in voting power 

Country

mean

median

mean

median

mean

median

mean

median

35%

37%34%23%

25% 28% 32%

14% 22% 28%

Capital control

Netherlands

Denmark

Netherlands

38%34%25%

18% 33%

30% 43% 46%

15% 30% 33%

Voting power

Denmark
49%42%24%

Major shareholder Top 3 Shareholders Top 5 Shareholders

 

Appendix 3.1, 4.1 and 5.2 provides and overview of the descriptive statistics for all the variables 

for respectively Denmark, the Netherlands and the complete sample.  

                                                           
29

 It should be noted that Faccio and Masulis (2005) have three categories: equity, cash or a mix of both. As this study 

only has two categories (cash and equity), some of the deals that would end up in the ‘mix’ category with Faccio and 

Masulis (2005), end up in either the cash or equity category in this study. 
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Looking at the descriptive statistics it can be noted that in many cases the data is in line with the 

expectations. Of course it cannot be concluded whether these findings turn out to be statistically 

significant until after the testing of the hypotheses in the logistic regression models. The most 

remarkable results from the descriptive statistics are described below. 

Looking at cash availability, the average value for CASH is higher for equity payments than for cash 

payments for both the Netherlands and Denmark. This is not in line with what was expected. It 

appears that it does not necessarily mean that the company would use cash to pay for an 

acquisition if it has cash readily available. 

The average value for SIZE is bigger for cash payments than for equity payments for both the 

Netherlands and Denmark. This is in line with what is expected. 

When looking at the company’s investment opportunities for the equity deals the average 

MKT_TO_BOOK value is higher compared to the deals financed with cash. This accounts for both 

the Netherlands as for Denmark. It appears that acquiring company’s with good future prospects 

use equity over cash when paying for an acquisition. 

ILLIQUIDITY only seems to be quite significantly different in the Netherlands. Among the cash 

payments the illiquidity of the company’s stock was on average significantly higher (1.00) than on 

average for equity payments (0.06): an indication that when the acquiring firm’s equity is quite 

illiquid, it will prefer to pay with cash instead of equity. 

The average value for CONTROL is higher for cash payments than for equity payments in the 

Netherlands, however for Denmark the opposite applies. The latter is not in line with the 

expectations, but it could have to do something with the dual-class share system in Denmark. It is 

remarkable that for Denmark the variable CONTROL_20_60 was on average higher for cash 

payments than for equity payments. This again is in line with what was predicted: between these 

cut-off points the share of control is higher valued by the holder and better protected by a cash 

payment. 

The percentage of when the target firm was a subsidiary is higher for cash payments than for 

equity payments for both the Netherlands as Denmark. Also for cross border deals applies the 

same. This is in line with what has been predicted in the hypotheses. For other indicator variables 

like PRIVATE and CROSS_INDUSTRY this does not apply. 
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It can be noted from the descriptive statistics tables in Appendix 3.1, 4.1 and 5.1 that in many 

cases the descriptive statistics are more in line with our hypotheses for the Netherlands and the 

complete data set than for Denmark. It could be very well possible that this is because of the 

relative small sample size for Denmark. 
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Chapter 5 METHODOLOGY 
 

5.1 Logistic regression model 

In this chapter the methodology is described of which statistical methods are used to discover the 

relationship between the independent variables and the dependent variable. With respect to the 

selection of different variables, the purpose of the method is to select the variables that result in 

the model that contains a set of independent variables with the highest explanatory power. In that 

sense it is important to securely select the variables for the model and assess the significance of 

the independent variables and the fit in general of the model (Hosmer and Lemeshow, 2000).  

There are several ways to measure the dependent variable in this study, but two ways are most 

logic. The first is to measure the dependent variable as a percentage of cash of the total deal (this 

implies 100% cash for an all-cash deal, 0% cash for an all-stock deal and between 0% and 100% for 

a mixed-payment deal). The second way to measure the dependent variable is to categorize the 

dependent variable into the categories cash or equity. Faccio and Masulis (2005) mention that the 

actual percentage of cash in a mixed deal (a deal that partly exists of cash and partly of equity) is 

not always determined by the bidder, but simply either cash or equity is offered as a form of 

payment. They conclude that the payment decision is therefore better classified in a category (in 

this case cash or equity payment) instead of a percentage in cash of the total deal value. Based on 

Faccio and Masulis’ (2005) argumentation, it was decided that a logistic regression model was the 

best model to analyze the data in the most accurate way. This type of regression is quite similar to 

a linear regression model. A main difference between these two models is that the logistic 

regression model can be applied in cases where the dependent variable is a non-metric variable. 

So instead of predicting the best possible value of the independent variable as does the linear 

regression model, the logistic regression model tries to predict the presence or absence of an 

outcome (i.e. membership to the group ‘cash’ or ‘equity’) based on a set of independent variables. 

Logistic regressions oblige that the dependent variable is a non-interval, dichotomous variable. 

This is not an issue in this research for the case where the dependent variable takes either the 

values 0 or 1.
30

 

The logistic model takes the form of: 

(3)     Y = β0 + β1X1 + ... ...+ βnXn + ε 

                                                           
30

 The value 0 for an equity payment and 1 for a cash payment. 
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where Y is the odds of the dependent variable (equity or cash), β0 is the intercept, β1 is the 

coefficient of variable X1 for all the variables n and ε is the error term. 

The model makes use of maximum likelihood estimation (MLE). Unless the ordinary least squares 

(OLS) regression model, which seeks to minimize the sum of the squared errors, the MLE method 

seeks to maximize the log likelihood. This means that it reflects how likely it is that the observed 

values of the dependent variable can be predicted from the independent variables. 

How well the model fits is given by the likelihood value, which is similar to the sum of squared 

error values for a linear regression. The overall test of a model is provided by the difference in 

likelihood values for a model that does not contain any independent variables and the model that 

contains the independent variables. This difference follows a chi-square distribution and is called 

the model chi-square. The significance test for the model chi-square is performed in the ‘Omnibus 

test of model coefficients’ which will be explained later in this chapter. The individual variables are 

tested by the Wald statistic test. This test is commonly used to test the significance of 

independent variables coefficients. 

5.2 Three models 

To analyze the determinants on the method of payment for a corporate acquisition three different 

models are build. One model for each country (Denmark and the Netherlands) and one model for 

the two countries together. As the countries are not that different it makes sense to look at the 

last model as well (one for the two countries together) and compare the results of the empirical 

evidence to previous research performed on Europe. Moreover by combining the two models it 

creates the opportunity to increase the total sample size which increases the overall strength of 

the model.  

Each model is analyzed in four steps. The first step contains the analysis of the correlation 

between the different independent variables and the dependent variable. The issues where 

variables are showing high correlations are analyzed and decided whether they will be deleted or 

grouped together. The second step consists of building the model and selecting those variables 

that yield the best possible model. The third step is assessing the model on general adequacy and 

on the fit of the individual variables. The last step is the interpretation of the results. The strategy 

for building the model and methods for assessment is based on Hosmer and Lemeshow (2000). 
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5.3 Correlation and multicollinearity 

Before starting with running the regression it is important to have a look at the correlation 

between the variables first. The correlation matrix is a matrix that shows how the variables of the 

model correlate with one another. The problem of the high correlation between two independent 

variables is referred to as multicollinearity. It is important to recognize this issue because when 

two independent variables are highly correlated it becomes more difficult to determine which of 

the two variables is producing the effect on the dependent variable. The problem of 

multicollinearity can result in the case that the general fit of the model is statistically significant, 

however none of the independent variables provide statistically significant explanatory power. 

Two main steps could be undertaken to eliminate or reduce the problem of multicollinearity. The 

first step is to combine several variables that highly correlate into less or even one variable. The 

second step is to eliminate the variable from the model.  With the latter step, it is important to be 

aware what the consequences are for the model. If the variable is added just to “see what 

happens” it could be logic to eliminate it from the model if it highly correlates with other variables. 

However if the variable is an essential variable of the research simply eliminating it from the 

model is not an option (Hosmer and Lemeshow, 2000). 

5.4 Variable selection 

Variable selection is a very important aspect of model building. Although many variables have 

been discussed above, it might very well be that the model with the best fit does not include all 

the variables that are thought to have an impact on the dependent variable. Including more 

variables does not always imply automatically that the model is a better one. The justification for 

using few variables rather than many is that the model is more stable and easier generalized. 

When including many different variables the model becomes too dependent on the data set, 

hence it becomes more difficult to formulate general predictions based on the model (Hosmer and 

Lemeshow, 2000). Peduzzi’s et al (1996) rule of 10 was applied for the maximum number of 

independent variables per model. They demonstrate that ten events per independent variable is 

the minimum to evade problems of over- and underestimation of variances.  

 



48 

 

5.4.1 Individual assessment 

Assessing each variable individually is one way to select the appropriate variables for the model. 

For indicator variables this can be performed with the help of contingency tables. For the indicator 

variable a contingency table is created where the variable should be analyzed with the likelihood 

ratio chi-square test. Every variable that has a p-value of over 0.25 should be selected for the 

multivariable model.
31

 For the other variable, the interval variable, the variables are plugged into 

single univariable logistic regression (regressions with only one independent variable). From these 

regressions the estimated coefficients, standard error and the univariable Wald statistic are 

obtained and the same selection criteria as with the indicator variables was applied (p-values over 

0.25 were selected for the multivariable model).  

A main disadvantage of using an individual assessment is that it only looks at the impact of 

individual variables. The possibility that a single variable has a stronger effect when it is taken 

together with other variables is hereby ignored. Therefore a different selection method is used in 

this research. A selection method that addresses this problem is the stepwise logistic regression 

method. This model is applied in this research and includes the different independent variables 

step by step. A disadvantage of this model is that it is much more time consuming than the 

individual assessment. Instead of using SPSS for making the calculations, the steps are performed 

manually as described below. One main advantage of performing these steps manually over the 

use of SPSS is that SPSS does not take the case-variable ratio of 10 into account (minimum of 10 

cases per independent variable included in the model). Another big advantage of performing the 

steps manually is that the possibility to reflect on the selection or elimination of variables even if 

they violate the selection or elimination criteria.
32

 The stepwise selection method is discussed and 

step for step explained in the next subchapter, based on Hosmer and Lemeshow (2000). 

5.4.1 Stepwise logistic regression method 

The stepwise logistic regression method is a model that is based on the inclusion or exclusion of 

independent variables based on a statistical computation that determines the importance of the 

variable to the model. The inclusion or exclusion is based on a comparison of the statistical 

                                                           
31

 Following Mickey and Greenland (1989). 
32

 An example could be an independent variable that is of great importance to the model that is eligible for backward 

elimination. SPSS would delete the variable as it violates the backward elimination criteria, with the performance of 

the steps manually the ‘common sense’ option is preserved and it can be decided whether the variable should be 

deleted or not. Terms like ‘backward elimination’ will be explained in the next subchapter. 
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significance of the variable to an arbitrary set significance threshold. The statistical test that is 

used to determine the significance is the likelihood ratio chi-square test (in this study indicated by 

G). This is because the errors are assumed to follow a binomial distribution.
33

  

There are two main approaches of the stepwise logistic regression procedure. The first is the 

forward selection with a test for backward elimination. The second is backward elimination 

followed by a test for forward selection. This research makes use of the first method; the model is 

build from scratch and independent variables will be added stepwise (forward selection) with the 

option to eliminate them afterwards (backward elimination). In the following subchapters the 

different steps that are needed for this stepwise selection method are explained, following 

Hosmer and Lemeshow (2000). 

Step 0 

The model starts with step 0, which consists of the “intercept-only” model, assessed by its log-

likelihood L0. This is followed by creating univariable logistic regression models with all the 

independent variables x. When running a logistic regression model, SPSS always creates an  

“intercept-only” model to compare that model to the model with the variables included. The log-

likelihood value for the model with variable xi at step 0 is symbolized by Li
(0)

, where the subscript i 

stands for the variable xi and the superscript (0) for the step. The value of the log-likelihood ratio 

test for the model with the independent variable xi versus the “intercept-only” model is 

represented by:  

(4)     Gi
(0)

 = -2(L0 – Li
(0)

),  

The p-value to indicate the significance is denoted by pi
(0)

. Therefore the p-value is determined by: 

(5)     Pr[X
2
(v) > Gi

(0)
 

,where v = 1 (the degrees of freedom) if xi is a interval independent variable and v = k – 1 if xi is a 

interval independent variable with k categories. 

The variable with the smallest p-value is the most important independent variable. If this variable 

is symbolized xe,1  then pe,1
(0)

 = min(pi
(0)

). The subscript e,1 represents the variable that is selected 

                                                           
33

 The F-test, which is normally used in linear regressions, cannot be applied to this model as the errors are not 

following a normal distribution. When the errors are assumed to follow a normal distribution, as can be the case with 

linear regressions, the F test can be applied to assess the significance of the model. 
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for step 1. An important aspect to include in the selection process is the threshold, or an alpha, to 

determine the importance of the variables. The threshold is denoted pE where E stands for ‘entry’. 

Following Hosmer and Lemeshow (2000) in this study the threshold is 0.25.
34

 If the p-value of an 

independent variable is smaller than pE the variable is included in the model. So, if  pe,1
(0)

 < pE  the 

selection procedure continues to step 1, if not, it ends at step 0.  

Step 1 

Step 1 is not much different from step 0. In this step Le,1
(1)

 represents the value of the log-

likelihood of the model with variable xe,1 included. Step 1 consists again of creating univariable 

logistic regression all the independent variables (minus xe,1 of course because this one is already in 

the model) with the model with xe,1. Again, like in step 0, the variable with the smallest p-value is 

included in the model and denoted xe,2. Again it has be checked whether the new variable passes 

the threshold, therefore if  pe,2
(0)

 < pE the selection procedure proceeds with the next step, if not, it 

ends at step 1.  

Step 2 

In step 2 the value of the log-likelihood of the model is assessed and addressed as Le,1e,2
(2)

   It may 

very well be that after the inclusion of xe,2 in the new model the old variable xe,1 is not important 

anymore. Therefore step 2 includes a check for still eliminating the variable, the so-called 

backward elimination. This is accomplished by comparing the log-likelihood values from the full 

model and the model with the removed variable. A new threshold should be created here to 

decide at what p-value the variables should be deleted. The new threshold is called pR (the R 

indicates ‘remove’). In this research the pR is set at 0.3, higher than the pE value of 0.25, as the risk 

will be reduced of having to remove too many variables after inclusion. Again new univariable log 

regressions are created with the rest of the independent variables with the model that contains 

both xe,1 and xe,2 (or maybe just one of the two as one might be deleted with backward 

eliminiation). The new variable that is included is xe,3 which has the minimum p-value. Yet again, if 

if  pe,3
(0)

 < pE the selection procedure carries on to the next step, if not, it ends at this step. 

                                                           
34

 Hosmer and Lemeshow (2000) mention that, based on different studies, setting the threshold to a level of 0.05 

would be too stringent. They recommend setting pE in the range of 0.15 to 0.20, but for models that are quite complex 

and include many variables they advise to raise pE to 0.25 or even higher. 
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Step (3) 

This step is identical to step 2. The newly formed model is checked with the log-likelihood value. 

This is followed by a check of backward elimination and after that with forward selection of the 

new variable. This will continue till step (N). 

Step (N) 

The selection procedure arrives at this step if all the variables are included in the model or if all the 

variables that are not included in the model have p-values that exceed pE or pR. The model at this 

step is the final model with all the relevant variables (according to the pE and pR standard). The 

variables that are in the model are analyzed to determine whether they provide significant 

statistical evidence. Variables will be assessed at 10%, 5% and at 1% significance. 

Each final model (Denmark, the Netherlands and the complete model) is analyzed step-by-step in 

the next chapter and after each analysis the results are interpreted. 

5.5 Assessing the model 

After the variables have been selected for the model, it is important to assess the model on its 

general fit. In this study the model assessment is performed in four steps: the case processing 

summary, the Omnibus test of the model coefficients, the classification tables and the 

classification plot. These steps are explained briefly below and are used to analyze the three 

different models (Denmark, the Netherlands and the total sample) step by step in the next 

chapter. 

Case processing summary 

In the case processing summary an overview is provided of the number of valid cases. This number 

is important to calculate the case-variable ratio, which indicates how many independent variables 

there are compared to the total number of valid cases. Like mentioned before, this number should 

be at least 10. 

Omnibus test of model coefficients 

The Omnibus test of model coefficients tests whether the model with the independent variables is 

significantly different from a model that only includes the intercept. The significance is explained 

by the chi-square method. A significant chi-square value indicates that at least one of the 

independent variables is related to the dependent variable. 
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Classification table 

Here the accuracy rate of the predictions of the model is calculated by SPSS. This accuracy rate 

should be higher than the accuracy rate of a model that includes no independent variables and 

calculates the prediction by chance. 

Classification plot 

Classification plots are a way to visualize the correct and incorrect predictions in a logistic 

regression model. The X axis define the probabilities from 0 (=equity) to 1 (=cash). A prediction 

between 0 – 0.5 is classified as equity and a prediction between 0.5 – 1 is classified as cash. On the 

Y-axes the frequencies are displayed of the cases. All the cases of cash that are to be found on the 

left side (0 – 0.5) are wrong predictions and all the cases of equity that are to be found on the right 

side (0.5 – 1) are also wrong predictions. An optimal graph would be a U-shaped figure with few to 

none errors. A U-shaped graph indicates that the predictions are well differentiated, whereas a 

normal distribution shape indicates that many predictions are close to the cut-off point of 0.5. 
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Chapter 6 RESULTS AND ANALYSIS 
 

In this chapter the results of the logistic regressions are analyzed and findings are presented. The 

analysis in this chapter is divided into three parts. The first section 6.1 analyzes the model for 

Denmark, section 6.2 analyzes the model for the Netherlands and the last section, section 6.3, 

analyzes the complete sample of both countries together. 

6.1 Denmark 

6.1.1 Correlation 

After an analysis of the correlations of all the variables it becomes immediately clear that the 

independent variables of the ‘ownership share’ section show very high correlation and are likely to 

be an issue. These variables are grouped together and their correlation can be seen in table 3. This 

is not very odd as the variables are very much telling the same. The variables CONTROL_3 and 

CONTROL_5 and the indicator variables CONTROL_20, CONTROL_20_60 and CONTROL_60 are all 

deleted, as these variables are very much correlated with the independent variable CONTROL and 

the latter is the variable that is really of interest for this research. 

Table 3 Correlations for Denmark for the ‘ownership share’ section 

 CONTROL CONTROL_3 CONTROL_5 CONTROL_20 CONTROL_20_60 CONTROL_60

CONTROL 1.000 .901 .840 -.758 .672 .229

CONTROL_3 .901 1.000 .979 -.748 .686 .172

CONTROL_5 .840 .979 1.000 -.686 .635 .142

CONTROL_20 -.758 -.748 -.686 1.000 -.897 -.254

CONTROL_20_60 .672 .686 .635 -.897 1.000 -.199

CONTROL_60 .229 .172 .142 -.254 -.199 1.000

Correlations

 

Appendix 3.2 shows the complete correlation matrix of all the other variables for Denmark. It can 

be noted that STOCK_PERF and MKT_PERF also show very high correlation and therefore special 

care should be taken with these variables. Again, it is not peculiar that these variables show high 

correlation as in increase in the market in general is caused by an increase of individual stocks of 

the index. PRIVATE and SUBSIDIARY also show a high correlation so special attention should be 

paid to these variables in the final model. 
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6.1.2 Variable selection               

After the deletion of some of the variables in the previous section there are still many variables 

left for the variable selection part. The stepwise selection of the variables for the model for 

Denmark is described in Appendix 3.4. The final result of the model with the variables is presented 

in table 4. 

6.1.3 Model for Denmark 

In the ‘Case processing summary’ in Appendix 3.3 it can be seen that the number of valid cases is 

60. As can be seen from table 4, the total number of independent variables in the model is 6, 

which results in a case-variable ratio of 10. Therefore there are sufficient valid cases for the 

number of independent variables in the model. 

Table 4 Model Denmark 

In the ‘Omnibus test of model coefficients’ in Appendix 3.3 the 

significance of the model is tested. This is performed by testing 

whether the model with the independent variables is 

significantly different from a model that only includes the 

intercept. As explained before, the indicator of the significance 

of the model is the model chi-square. As can be noted, the 

model chi-square is significant at 1%.  

It is also important to check whether the predictions of the 

model with the independent variables are significantly better 

than the model that makes the predictions with the intercept 

only. Even though there are no independent variables in the 

model, it is expected that it still makes the right predictions 

(equity or cash) in at least some of the cases. The accuracy by 

chance is computed by squaring the number of equity-cases 

divided by the total cases plus squaring the number of cash-

cases divided by the total number of cases. For Denmark this 

will be: (10/60)
2
 + (50/60)

2
 =  0.722. This can be seen In the ‘Classification table Denmark intercept 

only model’ in Appendix 3.3. The accuracy rate of 93.3% for the Denmark model (See 

‘Classification table Denmark model’ in Appendix 3.3) is better than the chance accuracy of 72.2%. 

STEP (5)

variables β sig.

constant -11.449 .133

CASH

COLLATERAL 6.797 .075*

SIZE 16.335 .069*

LEVERAGE -18.199 .039**

REL_SIZE

MKT_TO_BOOK

ILLIQUIDITY .846 .083*

STOCK_PERF

MARKET_PERF

CONTROL -25.947 .067*

PRIVATE

SUBSIDIARY

CROSS_BORDER -6.401 .062*

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10% 

** significant at 5%                     

*** significant at 1%

93.3%

72.2%

5.5

35.602

.000***

60

10
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In the ‘Classification plot Denmark model’ in appendix 3.3 it can be seen that the figure is a U-

shaped figure and there are no errors at all (the c’s are all on the right of 0.5 and the e’s are all on 

the left of the cut-off point of 0.5). 

6.1.4 Results for Denmark 

After it has been determined that the model is significant, it is time to look at the individual 

variables and assess their significance. A note should be placed that for the Denmark model only 

up till 6 variables could be selected in order not to violate the case-variable rule of 10. In Table 5 

the variables that are in the equation are provided. 

Table 5 Variables in the equation for the Denmark model 

  B S.E. Wald df Sig. Exp(B) 
 COLLATERAL 6,797 3,813 3,177 1 ,075* 895,104
  SIZE 16,335 8,992 3,300 1 ,069* 12419796,474
  LEVERAGE -18,199 8,811 4,267 1 ,039** ,000
  ILLIQUIDITY ,846 ,488 3,006 1 ,083* 2,329
  CONTROL -25,947 14,144 3,365 1 ,067* ,000
  CROSS_BORDER -6,401 3,430 3,482 1 ,062* ,002
  Constant -11,449 7,622 2,256 1 ,133 ,000

* significant at 10%     ** significant at 5%     ***significant at 1%
 

In table 5 can be noted that COLLATERAL is positively significantly related at 10% to cash 

payments. This is in line with hypothesis 5 on page 25. Firms with a lot of tangible assets prefer to 

pay with cash because of the available debt capacity, as the firm’s tangible assets can serve as 

collateral for its debt obligation. There is significant evidence that this is the case for Danish listed 

firms. 

There exists significant evidence that SIZE is also positively significantly related at 10% to payment 

with cash for Danish firms. This is in line with hypothesis 7 on page 25 that bigger firms can obtain 

‘cheaper’ money than smaller firms, as they are normally better diversified, therefore a lower 

default probability, hence can borrow money at a lower rate. 

When the firm has already quite some interest bearing debt, it prefers to finance the acquisition 

with equity in order not to incur the cost of financial distress. This is predicted in hypothesis 6 on 

page 25. The findings of this study provide evidence that his applies to listed Danish companies: 

LEVERAGE is negatively significant at 5%. 
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ILLIQUIDITY, the new feature of this study, is slightly positive significant related at 10%. This is in 

line with what was expected (see hypothesis 8 on page 28). Higher illiquidity of equity increases 

the costs of issuing this security, therefore the firm prefers to pay with cash if the liquidity of 

equity low (or the illiquidity high).  

The variable CROSS_BORDER is negatively statistically significant at 10%. This is not in line with 

hypothesis 11 on page 34. As investors tend to prefer to hold domestic equity above international 

equity, it is expected that international acquisitions are characterized by cash payments (see page 

33). A possible explanation is that although CROSS_BORDER is recognized as being of an influence, 

its contribution might not be of similar magnitude as variables like COLLATERAL and SIZE. This in 

combination with the fact that the Denmark model copes with a relative small sample size might 

have lead to this unexpected result. 

The variable CONTROL is statistically significant at 10%, however it is negatively related to cash 

payments. This contradicts with hypothesis 1 on page 19. When management has a substantial 

share in ownership it is expected that they prefer to finance with cash in order not to dilute their 

share of ownership (page 18). An explanation for this result might be that Denmark knows the 

system of dual-class shares. Whenever the company has a dual-class share system, it might not 

really matter to management if equity is issued as new equity only dilute the ownership share and 

not the control share, as earlier explained on page 20. When looking at the ‘Curve estimation plot’ 

in Appendix 3.3 it can be noted that there exists a cubic relationship (a relationship in where the 

line that describes the means of the independent variables changes from direction twice). As can 

be seen in the plot, the cubic relationship is the opposite of what is be expected. The middle part 

of CONTROL (from 0.20 to 0.70 on the X-axis) shows an indication towards equity (the value 0 on 

the Y-axis). On the other hand, the line stays above 0.5 on the Y-axis, which is in the ‘cash-area’ as 

0.5 is the cut-off point. 
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6.2 Netherlands 

6.2.1 Correlation 

For the Netherlands, like in Denmark, also a very high correlation among the CONTROL variables is 

found, as shown in table 6. The same approach as with the Danish model was applied here: only 

the variable CONTROL was included and the others where left out, to forgo the issue of 

multicollinearity.  

 Table 6 Correlations for the Netherlands for the ‘ownership share’ section 

 CONTROL CONTROL_3 CONTROL_5 CONTROL_20 CONTROL_20_60 CONTROL_60

CONTROL 1.000 .942 .871 -.798 .281 .835

CONTROL_3 .942 1.000 .978 -.692 .180 .816

CONTROL_5 .871 .978 1.000 -.616 .134 .764

CONTROL_20 -.798 -.692 -.616 1.000 -.774 -.458

CONTROL_20_60 .281 .180 .134 -.774 1.000 -.210

CONTROL_60 .835 .816 .764 -.458 -.210 1.000

Correlations

 

In Appendix 3.2 the complete correlation matrix of all the other variables for the Netherlands can 

be seen. It can be noted that the same variables show high correlation as in the Denmark model: 

PRIVATE and SUBSIDIARY show a high correlation and also STOCK_PERF and MARKET_PERF show a 

high correlation. Special attention should be paid when these variables will be in together in the 

final model, as multicollinearity between these variables is a genuine threat. 

6.2.2 Variable selection 

After the deletion of the variables in the ‘control’ section in the previous part there are still many 

variables left for the variable selection part. The stepwise selection of the variables for the model 

for the Netherlands is described in Appendix 4.4. The final result of the model with the variables is 

presented in table 7. 

6.2.3 Model for the Netherlands 

In Appendix 4.3 in the ‘Case processing summary’ the number of valid cases is 130. As can be seen 

from table 7, the total number of independent variables in the model is 7, which results in a case-

variable ratio of 19. This is much more than the lower limit of 10 and therefore there are sufficient 

valid cases for the number of independent variables in the model. 
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Table 7 Model the Netherlands 

In the ‘Omnibus test of model coefficients’ in Appendix 4.3 the 

significance of the model is tested. This is performed by testing 

whether the model with the independent variables is 

significantly different from a model that only includes the 

intercept. As explained before, the indicator of the significance 

of the model is the model chi-square. As can be noted, the 

model chi-square is significant at 1%.  

Like for the Denmark model, also for the Netherlands model a 

check should be performed to see whether the predictions of 

the model with the independent variables are significantly 

better than the model that makes the predictions with the 

intercept only. The accuracy by chance is computed by squaring 

the number of equity-cases divided by the total cases plus 

squaring the number of cash-cases divided by the total number 

of cases. For the Netherlands this is: (15/130)
2
 + (115/130)

2
 =  

0.796. This can be seen in the ‘Classification table Denmark 

intercept only model’ in Appendix 4.3. The accuracy rate of 90.0% for the Netherlands model (See 

‘Classification table the Netherlands model’ in Appendix 4.3) is better than the chance accuracy of 

79.6%. 

In the ‘Classification plot the Netherlands model’ in appendix 4.3 the dispersion of the C’s is 

desirable (they form part of the U-shape and all C’s are on the right side of the cut-off point of 0.5 

on the X-axis. 

6.2.4 Results for the Netherlands 

After the assessment of the significance of the Netherlands model, it is time to look at the 

individual variables and assess their significance. In table 8 the variables that are in the equation 

are provided. 

The variable CASH is not significantly related to the method of payment  

COLLATERAL is positively significantly related at 10% to cash payments. This is in line with the 

findings from the Denmark model. So, both from the Netherlands and Denmark, there is 

STEP (10)

variables β sig.

constant -2.887 .223

CASH -.017 .156

COLLATERAL 6.652 .055*

SIZE 1.767 .017**

LEVERAGE -4.004 .051*

REL_SIZE

MKT_TO_BOOK -.331 .110

ILLIQUIDITY .632 .424

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY 1.678 .062*

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

19

90.0%

79.6%

* significant at 10% 

** significant at 5%                     

*** significant at 1%

10.1

24.433

.001***

130
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significant evidence that firms with a lot of tangible assets will prefer to use cash as the method of 

payment in corporate acquisitions. See also page 24 for more background information on 

COLLATERAL. 

Table 8 Variables in the equation for the Netherlands model 

  B S.E. Wald df Sig. Exp(B) 
 CASH -,017 ,012 2,008 1 ,156 ,983

COLLATERAL 6,652 3,468 3,679 1 ,055* 774,011
SIZE 1,767 ,740 5,706 1 ,017** 5,855
LEVERAGE -4,004 2,048 3,822 1 ,051* ,018
MKT_TO_BOOK -,331 ,207 2,558 1 ,110 ,718
ILLIQUIDITY ,632 ,790 ,640 1 ,424 1,882
SUBSIDIARY 1,678 ,898 3,495 1 ,062* 5,357
Constant -2,887 2,368 1,486 1 ,223 ,056

* significant at 10%     ** significant at 5%     ***significant at 1%

 
 

SIZE is also positively significantly related at 5% to payment with cash. This is in line with the 

results from the Denmark model. There seems to be significant evidence that there exists a 

relationship between the size of firms and the method of payment for firms from both Denmark 

and the Netherlands. This corresponds with the prediction that bigger firms can obtain ‘cheaper’ 

money than smaller firms, as they are normally better diversified, therefore a lower default 

probability, hence can borrow money at a lower rate (see page 24). 

The variable LEVERAGE is like in the Denmark model negatively significantly related at 10%. For 

both the Netherlands and Denmark there is significant evidence that when the firm has already 

quite some interest bearing debt, it will prefer to finance the acquisition with equity in order not 

to incur the cost of financial distress (see page 24). 

There is no evidence that firms with fruitful growth opportunities would prefer to finance 

acquisitions with equity as the variable MKT_TO_BOOK is not significantly related to the method 

of payment for the Netherlands model. 

Unlike in the Denmark model, ILLIQUIDITY is not significantly related to the method of payment 

for the Netherlands model. 

The variable SUBSIDIARY is significantly positive related at 10% to the method of payment. This is 

in line with hypothesis 13 on page 34; the sale of a subsidiary would be motivated by the need for 

cash or a divestment in non-core competencies, like described on page 33. Therefore it can be 

stated that for the Netherlands model there exists significant evidence that Dutch listed firms that 

acquire a subsidiary would be inclined to pay with cash instead of equity.  
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6.3 Complete sample 

6.3.1 Correlation 

As for the Netherlands and Denmark, also for the complete sample a high correlation among the 

CONTROL variables was found, as shown in table 10. The same approach as in the previous two 

models was applied here: only the variable CONTROL was included and the others where left out, 

to forgo the issue of multicollinearity.  

Table 9 Correlations for the complete sample for the ‘ownership share’ section 

 CONTROL CONTROL_3 CONTROL_5 CONTROL_20 CONTROL_20_60 CONTROL_60

CONTROL 1.000 .928 .863 -.786 .426 .663

CONTROL_3 .928 1.000 .978 -.712 .373 .621

CONTROL_5 .863 .978 1.000 -.642 .321 .586

CONTROL_20 -.786 -.712 -.642 1.000 -.820 -.384

CONTROL_20_60 .426 .373 .321 -.820 1.000 -.214

CONTROL_60 .663 .621 .586 -.384 -.214 1.000

Correlations

 

In appendix 5.2 the complete correlation matrix for the complete sample is provided. When 

looking at the correlations between the other independent variables for the Netherlands model, it 

can be noted that the same variables as in the Denmark and the Netherlands model show high 

correlation: PRIVATE and SUBSIDIARY and also STOCK_PERF and MARKET_PERF show a high 

correlation. Special attention should be paid when these variables will be in together in the final 

model, as multicollinearity between these variables could occur. 

6.3.2 Variable selection 

The stepwise selection of the variables that were left after the deletion of the CONTROL variables 

is described in Appendix 5.4. The final result of the model with the variables is presented in table 

11. 

6.3.3 Model for complete sample 

In the ‘Case processing summary’ in Appendix 5.3 can be noted that the number of valid cases is 

194. As can be seen from Table 10, the total number of independent variables in the model is 7, 

which results in a case-variable ratio of 28. As this is much more than the minimum value of 10 it 

can be concluded that there are sufficient valid cases for the number of independent variables in 

the model. 
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Table 10 Model complete sample 

The significance of the model is tested in the ‘Omnibus test of 

model coefficients’ in Appendix 5.3. Here is tested whether the 

model with the independent variables is significantly different 

from a model that only includes the intercept. The model chi-

square is significant at 1%. 

Like in the Netherlands and the Denmark model a check is 

performed to see whether the predictions of the model with 

the independent variables are significantly better than the 

model that makes the predictions with the intercept only. In 

Appendix 5.3 the classification table of the intercept-only 

model is provided in the table ‘Classification table complete 

sample intercept only model in Appendix 5.3’. For the complete 

sample the chance accuracy is calculated as: (26/194)
2
 + 

(168/194)
2
 = 0.768. The accuracy rate of 88.7% for the 

complete sample model (see ‘Classification table the 

Netherlands model’ in Appendix 5.3) is significantly better than 

the chance accuracy of 76.8%. 

In the classification plot in Appendix 5.3 shows the predicted probability for a ‘cash’ outcome is 

plotted. The dispersion of the predictions is partly desirable. One the one hand, the C’s are 

forming part of a U-shaped curve, on the other hand the predictions are not flawless as one C has 

been predicted on the left side. On this side (from 0 – 0.5 on the X-axes) only E’s ought to be found 

as an appearance on this half of the X-axes indicates that the cases are member of the equity-

payment group. 

6.3.4 Results for the complete sample 

After the assessment of the significance of the complete sample model, the next step is to look at 

the individual variables and assess their significance. The variables that were included by the 

stepwise selection method are provided in table 11 on the next page. 

The variable CASH is not significantly related to the method of payment. This was also the case for 

the Netherlands model. 

STEP (7)

variables β sig.

constant -1.569 .161

CASH -.014 .150

COLLATERAL 3.258 .064*

SIZE 1.579 .000***

LEVERAGE -3.897 .006***

REL_SIZE

MKT_TO_BOOK -.358 .029**

ILLIQUIDITY .222 .085*

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY 1.296 .032**

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10% 

** significant at 5%                     

*** significant at 1%

40.284

.000***

194

28

88.7%

76.8%

7.1
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COLLATERAL is positively significantly related at 10% to cash payments. This finding is not 

surprising as this is also the case with the Denmark and the Netherlands model. There is significant 

evidence provided by this research that firms with a lot of tangible assets will prefer to use cash as 

the method of payment in corporate acquisitions for the Netherlands and for Denmark. 

Table 11 Variables in the equation for the Netherlands model 

  B S.E. Wald df Sig. Exp(B) 
 CASH -,014 ,010 2,071 1 ,150 ,986 

COLLATERAL 3,258 1,761 3,422 1 ,064* 25,989 
SIZE 1,579 ,401 15,535 1 ,000*** 4,850 
LEVERAGE -3,897 1,420 7,532 1 ,006*** ,020 
MKT_TO_BOOK -,358 ,163 4,793 1 ,029** ,699 
ILLIQUIDITY ,222 ,129 2,961 1 ,085* 1,249 
SUBSIDIARY 1,296 ,603 4,620 1 ,032** 3,654 
Constant -1,569 1,120 1,962 1 ,161 ,208 

* significant at 10%     ** significant at 5%     ***significant at 1%  
 

SIZE is also positively significantly related at 1% to payment with cash. This is in line with the 

results from the Denmark and the Netherlands model. It is even more significant in this model, 

most likely due to a result of an increase in the sample size. There seems to be significant evidence 

that there exists a relationship between the size of firms and the method of payment for firms 

from both Denmark and the Netherlands. This corresponds with the prediction that bigger firms 

can obtain ‘cheaper’ money than smaller firms, as they are normally better diversified, therefore a 

lower default probability, hence can borrow money at a lower rate. 

The variable LEVERAGE is like in the Denmark model and in the Netherlands model negatively 

significant at 10%. For both the Netherlands and Denmark there is significant evidence that when 

the firm has already quite some interest bearing debt, it will prefer to finance the acquisition with 

equity in order not to incur the cost of financial distress. 

Unlike the results for both previous models, MKT_TO_BOOK is significant for the complete sample 

model. Here a major advantage can be noted from putting the two models together. It is very 

likely that this variable is significant in the complete sample model because the sample size is 

larger. For the Denmark model this variable is not even selected.  For the Netherlands model this 

variable is selected, however it is not significant. For this model, the complete sample model, this 

variable is included and significantly negatively related at 5% to acquisitions paid for in cash. 

Therefore, in line with hypothesis 3 on page 22, significant evidence exists that firms with good 
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growth opportunities would prefer to finance acquisitions with cash rather than equity in both the 

Netherlands and Denmark. 

Like in the Denmark model, ILLIQUIDITY is significantly positively related to cash payments for the 

complete sample model. This means that the more illiquid the firm’s stock will be, the higher the 

probability that the firm will finance the acquisition with cash. This is in line with the hypothesis 8 

on page 28. It is not that straightforward to draw conclusions for this variable for both the 

Netherlands and Denmark. ILLIQUIDITY is positively statistically significant related to cash 

payments for the Denmark model, however it is not significant for the Netherlands model. It is 

unclear to state till what extend the complete sample has an impact on the Netherlands. Keep in 

mind however that the sample size for the Netherlands is more than twice as big as the sample 

size of Denmark (130 cases for the Netherlands compared to 60 for Denmark). Nevertheless, as 

the variable ILLIQUIDITY is not statistically significant for the Netherlands model the prediction 

that firm’s with illiquid equity would prefer cash financing for acquisitions can only be confirmed 

for Denmark. 

The variable SUBSIDIARY is significantly positive related at 5% to cash payments for acquisitions. 

This is in line with the hypothesis 14 on page 34: the sale of a subsidiary would be motivated by 

the need for cash or a divestment in non-core competencies. This result corresponds with the 

results from the Netherlands model. Consequently it can be stated that there exists significant 

evidence that Dutch listed firms that acquire a subsidiary would be inclined to pay for this 

acquisition with cash rather than with equity. Here the same issue as with ILLIQUIDITY arises. The 

variable was not included in the Denmark model, therefore it cannot be stated with certainty that 

the significance SUBSIDIARY in the complete model also applies to Denmark. Nevertheless, by 

adding the sample size of Denmark to the sample size of the Netherlands (hereby creating the 

complete sample), the variable increases in significance (from significance at 10% to significance at 

5%). 
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Chapter 7 CONCLUSIONS 

 

In this chapter the conclusion to this thesis is provided. Furthermore a concise section will be 

devoted to the limitations of this study and direction fur further research that could improve the 

research topic. 

Like already mentioned before, the purpose of the variable selection was to get the strongest 

possible model. This has resulted in the fact that not all variables that are studied in the literature 

behaviour are included in all the models. As a matter of fact, some variables have not been 

included in any of the models. It is believed that when more cases can be found of the two 

countries, the models will become stronger and it will probably be possible to include more 

variables as well. 

A new variable included in this field of research is the ILLIQUIDITY variable. Although this variable 

ia already included by Faccio and Masulis (2005), it has never been measured before with the 

Amihud (2000) illiquidity measure; the way it was measured in this research. In this research there 

exists significant evidence that illiquidity of the firm’s equity matters in making the choice of 

payment for an acquisition, at least for Denmark. It is unclear whether it is also of importance for 

the Netherlands, as ILLIQUIDITY indicated insignificant results for the Netherlands model.  

Another new feature in the field of the method of payment is the inclusion of the country 

Denmark. What was striking to found out is that the variable CONTROL is significantly related for 

this country, however it is negatively related instead of positively. This is not in line with what was 

expected for the control of the firm’s largest shareholder. A possible reason to explain this result is 

that in Denmark the dual-class share system is quite common among listed companies, therefore 

the loss of control will be less when paying with equity than for a shareholder of a firm that does 

not have a dual-class share system. 

All the variables that are included in the debt-financing part (COLLATERAL, SIZE and LEVERAGE) 

show statistically significant results for all three models. This was all in line with what was 

expected; firms that have a higher debt capacity (COLLATERAL and SIZE) will use that to borrow 

money and pay for the acquisition in cash and firms that have less debt capacity (LEVERAGE) will 

rather pay for the acquisitions with equity. 
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For the complete model there was also sufficient evidence that firms with good growth prospects 

will prefer to pay for acquisitions with equity. Consequently this can be applied to Danish and 

Dutch listed firms. 

There is also sufficient evidence for Dutch companies that are buying subsidiary targets would 

prefer to pay for this with cash rather than equity. For Danish companies there was no evidence 

on subsidiary targets, however when Danish companies are buying internationally they prefer to 

pay for this with equity. A result that cannot be explained with the literature review in this chapter 

and is contrary to the predictions made on the variable CROSS_BORDER. 

7.1 Limitations and further research 

The credit crisis has certainly has its impact on worldwide M&A figures. Less deals and smaller 

deals are being done, however deal activity still continues. Especially now that private equity 

companies cannot play the leverage game at the level they used to do, there is more room for 

opportunities from strategic buyers. It could be extremely interesting to capture the effect of the 

current crisis on the method of payment for corporate acquisitions. It was not possible to include this 

in this research. The reason for this is that there was no relevant European data for countries in a 

recession. The current recession due to the credit crisis came to early to be able to include data 

from this in the crisis. However within a relatively short period of time it should be possible to 

gather data from these periods and analyze if the payment structure of a corporate acquisitions 

changes, how it changes and why it changes. 

Another direction to enhance the knowledge of acquisition finance could be to look more 

thoroughly at the payment methods of a corporate acquisition. This study grouped acquisition 

financing in two groups (cash and equity), however this could be broken down into many more 

options (e.g. convertible loans, preferred shares, earn-outs and a mix of all those options). By 

investigating firm-, country-, and deal specific effects on these payments methods an ever more 

detailed research of the method of payment will occur. 

A third improvement to the field of acquisition finance could be to apply the research to private 

equity firms. As these firms used to heavily depend upon the liquidity of the market for their 

sources of financing, one would expect that these firms get even more dramatically affected by 

changes in market liquidity or interest rates. It can be quite a challenge to obtain the necessary 
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data for the analysis as private equity firm (as the word ‘private’ already insinuates), tend to keep 

their acquisition financing information to themselves. 
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Appendix 1 Definitions of the variables 

 

Variable Definition 

CASH 

page 30 

Interval variable that can take any value between 0 and infinity. It measures the 

acquiring firm’s cash and cash equivalents (at year-end prior to the completion date of 

the deal) relative to the deal value.  

 COLLATERAL 

page 24 

Interval variable that takes the value between 0 and 1. It measures the firm’s property, 

plant and equipment (PPE) divided by the firm’s total assets (all values at year-end 

prior to the completion date of the deal). 

CONTROL 

page 18 

Interval variable that takes the value between 0 and 1. This variable indicates the share 

of control of the acquiring company’s largest shareholder (at year-end prior to the 

completion date of the deal). 

CONTROL_20 

page 18 

Indicator variable that takes the value 1 if the acquiring company’s largest shareholder 

holds a voting share of less than 20% and the value 0 if otherwise (at year-end prior to 

the completion date of the deal). 

CONTROL_20_60 

page 18 

Indicator variable that takes the value 1 if the acquiring company’s largest shareholder 

holds a voting share that lies between 20% and 60% and the value 0 if otherwise (at 

year-end prior to the completion date of the deal). 

CONTROL_3 

page 18 

Interval variable that takes the value between 0 and 1. This variable indicates the share 

of control of the acquiring company’s three largest shareholders (at year-end prior to 

the completion date of the deal). 

CONTROL_5 

page 18 

Interval variable that takes the value between 0 and 1. This variable indicates the share 

of control of the acquiring company’s five largest shareholders (at year-end prior to the 

completion date of the deal). 

CONTROL_60 

page 18 

Indicator variable that takes the value 1 if the acquiring company’s largest shareholder 

holds a voting share of more than 60% and the value 0 if otherwise (at year-end prior 

to the completion date of the deal). 

CROSS_BORDER 

page 33 

Indicator variable that takes the value 1 if the target firm is from a different country 

than the acquiring firm and 0 otherwise. 

CROSS_INDUSTRY 

page 34 

Indicator variable that takes the value 1 if the target firm is from a different industry 

than the acquiring firm and 0 otherwise. 

ILLIQUIDITY 

page 26 

Interval variable that can take any value. It measures the illiquidity of the firm’s equity. 

It is measured by Amihud’s illiquidity measure. See page 26 for more information. 

LEVERAGE 

page 24 

Interval variable that takes the value between 0 and 1. The variable measures the 

firm’s interest bearing debt to the firm’s total assets. It is calculated as the book value 

of total interest bearing debt divided by the book value of total assets (all measured at 

year-end prior to the completion date of the deal). 
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MKT_PERF 

page 38 

Interval variable that can take any value. It measures the increase or decrease of the 

acquiring company’s country’s mayor stock index over the preceding year to the 

announcement date. The decrease or increase is measured as if a buy-and-hold 

strategy was applied. 

MKT_TO_BOOK 

page 20 

Interval variable that can take any value between 0 and infinity. This variable indicates 

the acquiring company’s future growth opportunities measured by Tobin’s Q ratio. This 

is calculated by dividing the market value of equity plus the book value of debt by the 

sum of the book value of equity by the book value of debt (all measured at year-end 

prior to the completion date of the deal). 

PRIVATE 

page 33 

Indicator variable that takes the value 1 if the target firm is a private company and 0 

otherwise. 

REL_SIZE 

page 28 

Interval variable that takes the value between 0 and 1. It captures the effect of the size 

of the acquirer relative to the target firm. It is calculated by dividing the deal value 

(after excluding assumed liabilities) by the sum of the deal value and the market 

capitalization of the acquirer at year-and prior to the completion date of the deal. 

SIZE 

page 24 

Interval variable that measures the firm’s size. It is measured as the natural logarithm 

of the firm’s book value of total assets (at year-end prior to the completion date of the 

deal). 

STOCK_PERF 

page 22 

Interval variable that can take any value. It measures the increase or decrease of the 

acquiring company’s stock equity over the preceding year to the announcement date. 

The decrease or increase is measured as if a buy-and-hold strategy was applied. 

SUBSIDIARY 

page 33 

Indicator variable that takes the value 1 if the target firm is a subsidiary and 0 

otherwise. 
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Appendix 2 Hypotheses overview 

 

Numbe Variable Hypothesis Page 

1 CONTROL The larger the share of control held by the acquiring company’s 

largest shareholder, the more likely that the deal will be cash-

financed. 

19 

2 CONTROL_20_60 If the voting share of the acquiring company’s largest shareholder 

lies between 20% and 60%, it is more likely that the deal will be 

cash-financed. 

19 

3 MKT_TO_BOOK The higher the future growth opportunities for the acquiring 

company (measured in Tobin’s Q ratio), the more likely it is that the 

deal will be equity-financed. 

22 

4 STOCK_PERF If the acquiring company’s equity has experienced a significant run-

up over the preceding year before the announcement date of the 

acquisition, it is more likely that the deal will be equity-financed. 

24 

5 COLLATERAL The higher the value of the acquiring company’s collateral assets, 

the higher the probability of a cash-financed deal. 

25 

6 LEVERAGE The higher the acquiring company’s financial leverage ratio, the 

lower the probability of a cash-financed deal. 

25 

7 SIZE The bigger the size of the acquiring company, the higher the 

probability of a cash-financed deal. 

25 

8 ILLIQUIDITY The more illiquid the acquiring company’s equity, the higher the 

probability of a cash-financed acquisition. 

28 

9 REL_SIZE The larger the target company is relative to the acquiring company, 

the higher the probability of an equity-financed deal. 

29 

10 CASH If the acquiring company has a significant part of the deal available 

on the balance sheet in the form of cash and/or cash equivalents, it 

would be expected that the acquisition would be cash-financed. 

31 

11 CROSS_BORDER Cross-border deals are more likely to be financed with cash 33 

12 PRIVATE Deals where the target is an unlisted stand-alone firm tend to be 

cash-financed deals. 

34 

13 SUBSIDIARY Deals where the target is a subsidiary tend to be cash-financed deals 34 

14 CROSS_INDUSTRY Deals where the target is active in a different industry then the 

acquirer tend to be cash-financed deals. 

35 

15 MARKET_PERF If the market has experienced a significant run-up during the 

preceding year of the announcement date, it is more likely that the 

acquisition will be equity-financed. 

39 
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Appendix 3  Denmark 
 

3.1 Descriptive statistics Denmark 

Variables Count Mean Median Count Mean Median Count Mean Median

CASH 67                   11.92         1.70           13               19.02         1.48           80               13.07         1.64           

COLLATERAL 66                   0.30           0.30           13               0.15           0.10           79               0.27           0.20           

SIZE 67                   2.73           2.70           13               1.78           1.70           80               2.58           2.50           

LEVERAGE 64                   0.27           0.30           13               0.30           0.20           77               0.27           0.30           

REL_SIZE 61                   0.11           0.05           13               0.12           0.09           74               0.11           0.06           

MKT_TO_BOOK 65                   1.70           1.25           13               1.77           1.73           78               1.72           1.33           

ILLIQUIDITY 54                   0.35           0.01           11               1.29           0.07           65               0.51           0.03           

STOCK_PERF 54                   0.29           0.29           11               0.17           0.06           65               0.27           0.29           

MARKET_PERF 67                   0.18           0.22           13               0.15           0.21           80               0.17           0.22           

CONTROL 63                   0.28           0.16           12               0.36           0.35           75               0.30           0.24           

CONTROL_3 63                   0.41           0.36           12               0.52           0.58           75               0.43           0.42           

CONTROL_5 63                   0.44           0.42           12               0.54           0.58           75               0.46           0.49           

Variables Value Count (%) Value Count (%) Value Count (%)

NO 28 44% NO 7 58% NO 35 47%

YES 35 56% YES 5 42% YES 40 53%

Total 63 100% Total 12 100% Total 75 100%

NO 39 62% NO 5 42% NO 44 59%

YES 24 38% YES 7 58% YES 31 41%

Total 63 100% Total 12 100% Total 75 100%

NO 59 94% NO 12 100% NO 71 95%

YES 4 6% YES 0 0% YES 4 5%

Total 63 100% Total 12 100% Total 75 100%

NO 40 60% NO 4 31% NO 44 55%

YES 27 40% YES 9 69% YES 36 45%

Total 67 100% Total 13 100% Total 80 100%

NO 37 55% NO 10 77% NO 47 59%

YES 30 45% YES 3 23% YES 33 41%

Total 67 100% Total 13 100% Total 80 100%

NO 15 22% NO 4 31% NO 19 24%

YES 52 78% YES 9 69% YES 61 76%

Total 67 100% Total 13 100% Total 80 100%

NO 48 72% NO 7 54% NO 55 69%

YES 19 28% YES 6 46% YES 25 31%

Total 67 100% Total 13 100% Total 80 100%

CROSS_BORDER

CROSS_INDUSTRY

CONTROL_20

CONTROL_20_60

CONTROL_60

PRIVATE

SUBSIDIARY

CASH EQUITY TOTAL

Interval variables

CASH EQUITY TOTAL

Indicator variables
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3.2 Correlation matrix Denmark model 
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TYPE 1.000 -.077 .243 .394 -.076 -.033 -.022 -.233 .110 .049 -.130 -.215 .163 .073 -.142

CASH -.077 1.000 -.128 .165 -.121 -.161 -.111 -.080 -.069 -.039 -.046 .204 -.150 .076 -.013

COLLATERAL .243 -.128 1.000 .296 .258 .128 -.112 -.072 .128 .012 .319 -.139 .075 -.013 -.226

SIZE .394 .165 .296 1.000 .157 -.238 -.030 -.358 .156 .139 .049 -.340 .126 .241 -.093

LEVERAGE -.076 -.121 .258 .157 1.000 .201 -.386 .163 .050 .095 -.106 -.051 .065 -.075 .134

REL_SIZE -.033 -.161 .128 -.238 .201 1.000 -.229 .021 .133 .146 -.205 -.165 .175 -.297 .063

MKT_TO_BOOK -.022 -.111 -.112 -.030 -.386 -.229 1.000 .000 .152 -.187 .261 -.090 .033 .189 -.112

ILLIQUIDITY -.233 -.080 -.072 -.358 .163 .021 .000 1.000 -.204 -.216 .125 .241 -.180 .003 .204

STOCK_PERF .110 -.069 .128 .156 .050 .133 .152 -.204 1.000 .462 -.083 -.155 .113 -.278 -.051

MARKET_PERF .049 -.039 .012 .139 .095 .146 -.187 -.216 .462 1.000 .045 -.144 .166 -.022 -.039

CONTROL_3 -.130 -.046 .319 .049 -.106 -.205 .261 .125 -.083 .045 1.000 -.027 -.122 .129 -.027

PRIVATE -.215 .204 -.139 -.340 -.051 -.165 -.090 .241 -.155 -.144 -.027 1.000 -.758 .151 -.014

SUBSIDIARY .163 -.150 .075 .126 .065 .175 .033 -.180 .113 .166 -.122 -.758 1.000 -.069 .092

CROSS_BORDER .073 .076 -.013 .241 -.075 -.297 .189 .003 -.278 -.022 .129 .151 -.069 1.000 -.131

CROSS_INDUSTRY -.142 -.013 -.226 -.093 .134 .063 -.112 .204 -.051 -.039 -.027 -.014 .092 -.131 1.000

Correlations
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3.3 Assessing the Denmark model 

 

Case processing summary 

Unweighted Cases(a) N Percent 
Selected Cases Included in Analysis 60 75,0 

Missing Cases 20 25,0 
Total 80 100,0 

Unselected Cases 0 ,0 
Total 80 100,0 

  

Omnibus test of model coefficients 

    Chi-square df Sig. 
Step 1 Step 35,602 6 ,000 

Block 35,602 6 ,000 
Model 35,602 6 ,000 

  

Classification table Denmark intercept-only model 

  Observed 

Predicted 

TYPE 
Percentage 

Correct equity cash 
Step 0 TYPE equity 0 10 ,0 

cash 0 50 100,0 
Overall Percentage     83,3 

   

Classification table Denmark model 

  Observed 

Predicted 

TYPE 
Percentage 

Correct equity cash 
Step 1 TYPE equity 8 2 80,0 

cash 2 48 96,0 
Overall Percentage     93,3 
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Curve estimation for CONTROL in Denmark model 

0,800,600,400,200,00

CONTROL

1

0,8

0,6

0,4

0,2

0

Cubic
Observed

 
 

Classification plot Denmark model 
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3.4 Stepwise selection method Denmark model 

Step (0) 

In step (0) 14 different univariable logistic regressions are created (0.1 – 0.14). As can be seen 

from the regressions presented below, regression 0.3 has the lowest p-value: 0.03. This value is 

smaller than the threshold PE (which is 0.25). The model is significant at 1% and the case to 

variable ratio is 80 (well above the minimum of 10). Therefore the selection process continues to 

step (1) where 13 new regressions will be created with the variable SIZE included in every 

regression. 

 

STEP (0)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant 1.714 .000 .767 .087 -2.535 .044 1.940 .002 1.624 .000 1.699 .002

CASH -.005 .504

COLLATERAL 4.063 .040**

SIZE 1.922 .003***

LEVERAGE -1.223 .505

REL_SIZE -.664 .778

MKT_TO_BOOK -.052 .848

ILLIQUIDITY

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

78

72.3%

80

82.5%

83.1% 71.0% 72.2%

78

42.7% 82.4% 83.3%

7479

83.5%

72.5%

* significant at 10%     ** significant at 5%    *** significant at 1%

.849

0.1

.403

.525

0.5 0.6

.451 .078 .036

.502

0.3

15.733

.000***

0.40.2

5.788

77

.781

80 77

72.3%

.016**

79 7480

80

83.8%
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STEP (0)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant 1.787 .000 1.419 .000 1.527 .000 2.136 .000 2.303 .000 1.308 .000

CASH

COLLATERAL

SIZE

LEVERAGE

REL_SIZE

MKT_TO_BOOK

ILLIQUIDITY -.285 .106

STOCK_PERF .749 .377

MARKET_PERF .689 .662

CONTROL -1.488 .267

PRIVATE -1.204 .064*

SUBSIDIARY .994 .157

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

.134

65

80

83.1% 83.8% 84.0% 83.8% 83.8%

65

* significant at 10%     ** significant at 5%    *** significant at 1%

72.3%

0.10

.273

75

73.1%

0.11

.054*

80

72.3%71.9% 72.3%

65 80 75 80 80

.370 .665

0.12

.805

65

2.613 2.247

0.8 0.9

71.9%

83.1%

.106

0.7

.188 1.200 3.711

80

 

STEP (0)

variables β sig. β sig.

constant 1.322 .019 1.925 .000

CASH

COLLATERAL

SIZE

LEVERAGE

REL_SIZE

MKT_TO_BOOK

ILLIQUIDITY

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY

CROSS_BORDER .432 .518

CROSS_INDUSTRY -.773 .212

Chi-square .403

Significance .526

Valid N 80

Case-variable 80

Accuracy rate 83.8%

Chance accuracy 72.3%

* significant at 10%                 ** significant at 5%                 

*** significant at 1%

72.3%

83.8%

80

80

.217

1.524

0.13 0.14
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Step (1) 

In step (1) 13 new regressions are created with the variable SIZE already included in the 

regressions. As can be seen, the lowest p-value of the newly added variables is the variable 

CONTROL in regression 1.9. The p-value of this variable is again lower than the threshold pE (with is 

0.25). The model is significant at 1% and the case to variable ratio is 40. Therefore the selection 

procedure continues to step (2) with the variables SIZE and CONTROL included. 

 

STEP (1)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant -2.470 .045 -2.485 .048 -2.543 .068 -2.988 .030 -2.748 .065 -2.432 .103

CASH -.011 .242

COLLATERAL 1.733 .335

SIZE 1.961 .002*** 1.722 .009*** 2.295 .002*** 1.999 .002*** 2.067 .002*** 1.795 .010**

LEVERAGE -3.020 .139

REL_SIZE 1.269 .645

MKT_TO_BOOK -.097 .815

ILLIQUIDITY -.066 .715

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy 72.3% 72.5% 71.9% 71.0% 72.2% 71.9%

* significant at 10%     ** significant at 5%    *** significant at 1%

81.5%

40 40 39 37 39 33

85.0% 83.8% 85.7% 83.8% 83.3%

65

.000*** .000*** .000*** .000*** .000*** .001***

80 79 77 74 78

13.321

1.1 1.2 1.3 1.4 1.5 1.6

17.064 16.472 19.256 16.773 17.338
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STEP (1)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant -2.627 .059 -2.532 .047 -3.913 .044 -2.014 .156 -2.735 .036 -2.428 .060

CASH

COLLATERAL

SIZE 1.841 .007*** 1.922 .003*** 3.553 .005*** 1.833 .005*** 1.892 .004*** 1.9829 .003***

LEVERAGE

REL_SIZE

MKT_TO_BOOK

ILLIQUIDITY

STOCK_PERF .183 .815

MARKET_PERF -.032 .985

CONTROL -4.885 .036**

PRIVATE -.580 .417

SUBSIDIARY .802 .293

CROSS_BORDER -.323 .671

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy 72.3%

78.5% 82.5% 86.7% 83.8% 83.8% 83.8%

71.9% 72.3% 73.1% 72.3% 72.3%

* significant at 10%     ** significant at 5%    *** significant at 1%

40

65 80 75 80 80 80

33 40 38 40 40

.000***

13.245 15.734 24.533 16.409 16.913 15.918

.001*** .000*** .000*** .000*** .000***

1.121.7 1.8 1.9 1.10 1.11

 

STEP (1)

variables β sig.

constant -2.317 .075

CASH

COLLATERAL

SIZE 1.969 .003***

LEVERAGE

REL_SIZE

MKT_TO_BOOK

ILLIQUIDITY

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY

CROSS_BORDER

CROSS_INDUSTRY -.781 .259

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10% 

** significant at 5%                     

*** significant at 1%

72.3%

40

83.8%

.000***

80

1.13

17.006
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Step (2) 

In step (2) a check is performed for backward elimination. The first regression (2.1) includes both 

the variables SIZE and CONTROL. Both variables and the model in general are significant. Therefore 

no variables will be eliminated at the start (remember that variables will be deleted from the 

model if they exceed the pR value, which is set at 0.3). All other variables that are left will be 

included in regression 2.2 to 2.13. 

   

STEP (2)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant -3.913 .044 -3.666 .059 -3.774 .065 -3.814 .067 -4.643 .030 -4.008 .048

CASH -.015 .269

COLLATERAL 2.757 .191

SIZE 3.553 .005*** 3.543 .006*** 3.353 .014** 3.973 .003*** 3.679 .006*** 3.753 .004***

LEVERAGE -4.035 .089*

REL_SIZE 1.874 .561

MKT_TO_BOOK -.244 .668

ILLIQUIDITY

STOCK_PERF

MARKET_PERF

CONTROL -4.885 .036** -4.965 .036** -5.858 .026** -4.688 .056* -4.364 .064* -4.758 .050**

PRIVATE

SUBSIDIARY

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy 73.1% 73.1% 72.8% 72.2% 71.6% 72.5%

* significant at 10%     ** significant at 5%    *** significant at 1%

2.5

84.9%

38 25 25 24 23 24

86.7% 85.3% 86.5% 88.9% 85.7%

24.533 26.169

2.1 2.2 2.3

28.479

2.4

24.995 25.840

2.6

75 75 74 72 70 73

.000*** .000*** .000*** .000*** .000*** .000***

26.277
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STEP (2)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant -4.985 .055 -4.479 .051 -4.022 .005 -3.444 .098 -4.070 .043 -3.748 .065

CASH

COLLATERAL

SIZE 4.101 .017** 3.817 .015** 3.566 .034** 3.479 .007*** 3.568 .006*** 4.080 .005***

LEVERAGE

REL_SIZE

MKT_TO_BOOK

ILLIQUIDITY .101 .617

STOCK_PERF -.116 .905

MARKET_PERF .744 .717

CONTROL -5.431 .060* -5.000 .074* -4.994 .034** -4.702 .044** -4.826 .039** -5.183 .031**

PRIVATE -.601 .473

SUBSIDIARY .366 .670

CROSS_BORDER -1.359 .177

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy 73.1%

85.2% 85.2% 86.7% 86.7% 86.7% 85.3%

72.6% 72.6% 73.1% 73.1% 73.1%

* significant at 10%     ** significant at 5%    *** significant at 1%

25

61 61 75 75 75 75

20 20 25 25 25

.000***

21.313 21.074 24.663 25.062 24.719 26.602

.000*** .000*** .000*** .000*** .000***

2.122.7 2.8 2.9 2.10 2.11

 

 

 

 

 

After running the regressions 2.2 to 2.13, regression 2.4 

contains the newly added independent variable with the 

highest significance (the variable LEVERAGE with a p-value of 

0.089). This is below the threshold of pE = 0.25 and the model is 

significant at 1%. Therefore this variable will be taken to the 

next step. 

 

 

 

 

 

STEP (2)

variables β sig.

constant -3.591 .069

CASH

COLLATERAL

SIZE 3.536 .006***

LEVERAGE

REL_SIZE

MKT_TO_BOOK

ILLIQUIDITY

STOCK_PERF

MARKET_PERF

CONTROL -4.611 .055*

PRIVATE

SUBSIDIARY

CROSS_BORDER

CROSS_INDUSTRY -.935 .242

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10% 

** significant at 5%                     

*** significant at 1%

73.1%

25

86.7%

.000***

75

2.13

25.918
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Step (3) 

Step (3) starts with the control for backward elimination in regression 3.1. As can be seen, all the 

variables are below the rejection value of pR = 0.3 and the model is significant at 1%. Consequently 

no variables will be deleted in the backward elimination check. The rest of the independent 

variables will be added through the regressions 3.2 to 3.12. 

STEP (3)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant -3.814 .067 -3.298 .121 -3.890 .086 -4.265 .054 -3.282 .141 -4.341 .125

CASH -.018 .248

COLLATERAL 3.118 .122

SIZE 3.973 .003*** 3.923 .004*** 3.808 .010** 4.002 .004*** 3.963 .003*** 5.171 .011**

LEVERAGE -4.035 .089* -4.600 .065* -4.250 .090* -4.519 .070* -4.086 .090* -7.325 .032**

REL_SIZE 3.097 .367

MKT_TO_BOOK -.284 .654

ILLIQUIDITY .324 .286

STOCK_PERF

MARKET_PERF

CONTROL -4.688 .056* -4.743 .061* -5.353 .054* -4.265 .086* -4.785 .058* -7.669 .030**

PRIVATE

SUBSIDIARY

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy 72.2% 72.2% 72.2% 71.3% 72.2% 72.2%

* significant at 10%     ** significant at 5%    *** significant at 1%

88.3%

24 18 18 17 18 15

88.9% 90.3% 86.1% 87.0% 87.5%

60

.000*** .000*** .000*** .000*** .000*** .000***

72 72 72 69 72

27.059

3.1 3.2 3.3 3.4 3.5 3.6

28.479 30.497 31.207 28.330 28.658
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STEP (3)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant -2.805 .246 -3.796 .067 -3.335 .137 -3.934 .067 -3.517 .111 -3.802 .071

CASH

COLLATERAL

SIZE 3.977 .013** 3.993 .003*** 3.895 .004*** 3.976 .003*** 4.625 .004*** 3.963 .004***

LEVERAGE -6.334 .045** -4.099 .089* -4.100 .090* -4.057 .089* -4.665 .079* -3.980 .150

REL_SIZE

MKT_TO_BOOK

ILLIQUIDITY

STOCK_PERF .416 .694

MARKET_PERF .396 .861

CONTROL -5.793 .057* -4.619 .063* -4.455 .071* -4.629 .060* -5.145 .049** -4.668 .063*

PRIVATE -.598 .511

SUBSIDIARY .342 .712

CROSS_BORDER -1.570 .158

CROSS_INDUSTRY -.039 .968

Chi-square 28.617

Significance .000***

Valid N 72

Case-variable 18

Accuracy rate 87.5%

Chance accuracy 72.2%

* significant at 10%     ** significant at 5%    *** significant at 1%

72.2% 72.2% 72.2% 72.2% 72.2%

85.0% 88.9% 84.7% 84.7% 88.9%

18

60 72 72 72 72

15 18 18 18

.000***

25.708 28.509 28.921 30.806 28.480

.000*** .000*** .000*** .000***

3.123.7 3.8 3.9 3.10 3.11

 

After running the regressions (3.2 to 2.12), regression 3.3 contains the newly added independent 

variable with the highest significance (COLLATERAL with a p-value of 0.122). This is below the 

threshold of pE = 0.25 and the model is significant at 1%. Therefore this variable will be taken to 

the next step. 
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Step (4) 

Step (4) starts again with the control for backward elimination in regression 4.1. All the variables 

are below the rejection value of pR = 0.3 and the model is significant at 1%. Consequently no 

variables will be deleted in the backward elimination check. The rest of the independent variables 

will be added through the regressions 4.2 to 4.11. 

STEP (4)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant -3.890 .086 -3.477 .126 -4.214 .071 -3.231 .040 -4.582 .141 -3.145 .245

CASH -.014 .375

COLLATERAL 3.118 .122 2.604 .201 2.922 .146 3.350 .111 2.823 .175 2.901 .160

SIZE 3.808 .010** 3.775 .010*** 3.837 .009*** 3.856 .008*** 5.188 .021** 4.068 .024**

LEVERAGE -4.250 .090* -4.658 .071* -4.506 .077* -4.350 .088* -7.341 .035** -6.411 .050**

REL_SIZE 2.260 .528

MKT_TO_BOOK -.406 .531

ILLIQUIDITY .276 .290

STOCK_PERF .159 .887

MARKET_PERF

CONTROL -5.353 .054* -5.181 .061* -5.012 .072* -5.574 .056* -8.723 .028** -6.900 .045**

PRIVATE

SUBSIDIARY

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy 72.2%72.2% 72.2% 71.3% 72.2% 72.2%

* significant at 10%     ** significant at 5%    *** significant at 1%

86.7%

18 14 14 14 12 12

86.1% 87.5% 85.5% 86.1% 88.3%

60

.000*** .000*** .000*** .000*** .000*** .000***

72 72 69 72 60

27.827

4.1 4.2 4.3 4.4 4.5 4.6

31.207 32.277 30.538 31.556 29.103
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STEP (4)

variables β sig. β sig. β sig. β sig. β sig.

constant -3.913 .087 -3.430 .153 -4.068 .084 -3.847 .121 -4.031 .080*

CASH

COLLATERAL 3.236 .121 3.157 .117 3.158 .119 3.587 .090* 3.549 .094*

SIZE 3.777 .011** 3.743 .012** 3.831 .010*** 4.868 .012** 3.921 .009***

LEVERAGE -4.160 .100* -4.289 .091* -4.281 .088* -4.886 .078* -5.135 .078*

REL_SIZE

MKT_TO_BOOK

ILLIQUIDITY

STOCK_PERF

MARKET_PERF .510 .825

CONTROL -5.469 .055 -5.082 .070* -5.274 .059* -6.752 .045** -5.962 .050**

PRIVATE -.638 .500

SUBSIDIARY .392 .687

CROSS_BORDER -1.860 .137

CROSS_INDUSTRY .666 .553

Chi-square 31.371 33.906

Significance .000*** .000***

Valid N 72 72

Case-variable 14 14

Accuracy rate 86.1% 88.9%

Chance accuracy 37.4% 37.4%

* significant at 10%     ** significant at 5%    *** significant at 1%

86.1% 84.7% 87.5%

37.4% 37.4% 37.4%

72 72 72

14 14 14

31.255 31.673 31.576

.000*** .000*** .000***

4.7 4.8 4.9 4.10 4.11

 

After running the regressions 4.2 to 4.11, regression 4.10 contains the newly added independent 

variable with the highest significance (CROSS_BORDER with a p-value of 0.137). This is below the 

threshold of pE = 0.25 and the model is significant at 1%. Therefore this variable will be included 

and the selection process will proceed to step (5). 
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Step (5) 

Like in step (4), this step starts again with the control for backward elimination in regression 5.1. 

As can be seen, all the variables are below the rejection value of pR = 0.3 and the model is 

significant at 1%. Consequently no variables will be deleted in the backward elimination check. The 

rest of the independent variables will be added through the regressions 5.2 to 5.10. 

STEP (5)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant -3.847 .121 -3.494 .157 -4.189 .104 -3.208 .202 -11.449 .133 -4.640 .265

CASH -.015 .462

COLLATERAL 3.587 .090* 3.031 .161 3.442 .108 3.848 .088* 6.797 .075* 5.196 .110

SIZE 4.868 .012** 4.755 .012** 4.902 .012** 4.937 .011** 16.335 .069* 7.796 .073*

LEVERAGE -4.886 .078* -5.091 .067* -4.973 .072* -4.857 .079 -18.199 .039** -8.504 .043**

REL_SIZE 1.700 .620

MKT_TO_BOOK -.396 .600

ILLIQUIDITY .846 .083*

STOCK_PERF -1.225 .423

MARKET_PERF

CONTROL -6.752 .045** -6.415 .050** -6.517 .055* -7.194 .051* -25.947 .067* -12.905 .070*

PRIVATE

SUBSIDIARY

CROSS_BORDER -1.860 .137 -1.758 .148 -1.803 .148 -1.869 .142 -6.401 .062* -3.494 .142

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy 72.2%72.2% 72.2% 71.3% 72.2% 72.2%

* significant at 10%     ** significant at 5%    *** significant at 1%

90.0%

14 12 12 12 10 10

88.9% 88.9% 87.0% 90.3% 93.3%

60

.000*** .000*** .000*** .000*** .000*** .000***

72 72 69 72 60

31.320

5.1 5.2 5.3 5.4 5.5 5.6

33.906 34.775 33.053 34.149 35.602
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STEP (5)

variables β sig. β sig. β sig. β sig.

constant -3.843 .121 -4.035 .121 -3.712 .140 -3.966 .115

CASH

COLLATERAL 3.607 .098* 3.632 .089* 3.620 .089* 3.854 .084*

SIZE 4.852 .014** 5.020 .015** 5.007 .014** 4.929 .012**

LEVERAGE -4.867 .084* -4.982 .079* -4.974 .079* -5.410 .080*

REL_SIZE

MKT_TO_BOOK

ILLIQUIDITY

STOCK_PERF

MARKET_PERF .101 .967

CONTROL -6.763 .045** -7.038 .052* -7.038 .048** -7.125 .045**

PRIVATE .272 .805

SUBSIDIARY -.334 .753

CROSS_BORDER -1.853 .141 -2.049 .168 -2.062 .753 -1.814 .149

CROSS_INDUSTRY .427 .699

Chi-square 34.005

Significance .000***

Valid N 72

Case-variable 12

Accuracy rate 88.9%

Chance accuracy 72.2%

* significant at 10%     ** significant at 5%    *** significant at 1%

72.2% 72.2% 72.2%

88.9% 88.9% 88.9%

12 12 12

72 72 72

.000*** .000*** .000***

33.908 33.967 34.060

5.7 5.8 5.9 5.10

 

After running the regressions 5.2 to 5.10, regression 5.5 contains the newly added independent 

variable with the highest significance (ILLIQUIDITY with a p-value of 0.083). This is below the 

threshold of pE = 0.25 and the model is significant at 1%.  

Normally after the inclusion of this variable the model building process would continue with step 

(6). However, it should be taken into account that the case-variable ratio is already 10. By adding 

more variables this ratio will drop below 10 and will therefore violate the case-variable ten to one 

rule. It was therefore decided to leave this as the final model for Denmark. As the sample size for 

the Netherlands and the complete sample size are both bigger, this will not be an issue for the 

model building process for these models. 
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Appendix 4  The Netherlands 

4.1 Descriptive statistics the Netherlands 

Variables Count Mean Median Count Mean Median Count Mean Median

CASH 131                 10.99         2.81           15               14.50         2.05           146            11.35         2.78           

COLLATERAL 130                 0.21           0.20           15               0.14           0.10           145            0.20           0.20           

SIZE 132                 3.21           3.20           15               2.76           2.70           147            3.16           3.10           

LEVERAGE 130                 0.21           0.20           15               0.22           0.20           145            0.22           0.20           

REL_SIZE 126                 0.11           0.03           15               0.12           0.06           141            0.11           0.03           

MKT_TO_BOOK 132                 2.24           1.86           15               3.46           2.94           147            2.36           2.04           

ILLIQUIDITY 116                 1.00           0.00           15               0.06           0.01           131            0.89           0.00           

STOCK_PERF 116                 0.25           0.18           15               0.40           0.23           131            0.26           0.18           

MKT_PERF 132                 0.06           0.12           15               0.11           0.12           147            0.06           0.12           

CONTROL 131                 0.25           0.15           15               0.19           0.15           146            0.25           0.15           

CONTROL_3 131                 0.35           0.30           15               0.23           0.15           146            0.34           0.30           

CONTROL_5 131                 0.40           0.35           15               0.24           0.15           146            0.38           0.33           

Variables Value Count (%) Value Count (%) Value Count (%)

NO 51 39% NO 3 20% NO 54 37%

YES 80 61% YES 12 80% YES 92 63%

Total 131 100% Total 15 100% Total 146 100%

NO 94 72% NO 13 87% NO 107 74%

YES 36 28% YES 2 13% YES 38 26%

Total 130 100% Total 15 100% Total 145 100%

NO 116 89% NO 14 93% NO 130 89%

YES 15 11% YES 1 7% YES 16 11%

Total 131 100% Total 15 100% Total 146 100%

NO 73 55% NO 6 40% NO 79 54%

YES 59 45% YES 9 60% YES 68 46%

Total 132 100% Total 15 100% Total 147 100%

NO 84 64% NO 12 80% NO 96 65%

YES 48 36% YES 3 20% YES 51 35%

Total 132 100% Total 15 100% Total 147 100%

NO 25 19% NO 4 27% NO 29 20%

YES 107 81% YES 11 73% YES 118 80%

Total 132 100% Total 15 100% Total 147 100%

NO 88 67% NO 10 67% NO 98 67%

YES 44 33% YES 5 33% YES 49 33%

Total 132 100% Total 15 100% Total 147 100%

CASH TOTALEQUITY

Interval variables

Indicator variables

CROSS_INDUSTRY

CROSS_BORDER

CASH EQUITY TOTAL

SUBSIDIARY

PRIVATE

CONTROL_20

CONTROL_60

CONTROL_20_60
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4.2 Correlation matrix the Netherlands model 
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TYPE 1.000 -.044 .141 .166 -.010 -.007 -.265 .060 -.113 -.081 .083 -.093 .104 .059 .000

CASH -.044 1.000 -.008 .216 .011 -.237 .012 -.015 .066 .119 -.016 -.065 .114 .145 .098

COLLATERAL .141 -.008 1.000 .196 .432 .079 -.146 -.063 -.028 -.004 .151 .067 -.020 .025 -.061

SIZE .166 .216 .196 1.000 .156 -.037 -.256 -.356 -.088 .090 .030 -.285 .056 .106 .119

LEVERAGE -.010 .011 .432 .156 1.000 -.101 -.080 -.102 .042 -.062 -.078 -.054 .133 .081 -.133

REL_SIZE -.007 -.237 .079 -.037 -.101 1.000 -.255 .024 -.006 .115 .043 -.294 -.047 .023 -.014

MKT_TO_BOOK -.265 .012 -.146 -.256 -.080 -.255 1.000 -.032 .106 .042 .072 .073 -.006 .116 -.008

ILLIQUIDITY .060 -.015 -.063 -.356 -.102 .024 -.032 1.000 -.036 -.122 .018 .117 -.056 -.027 -.029

STOCK_PERF -.113 .066 -.028 -.088 .042 -.006 .106 -.036 1.000 .556 .101 .024 .066 .068 .143

MARKET_PERF -.081 .119 -.004 .090 -.062 .115 .042 -.122 .556 1.000 .081 -.056 -.019 -.019 .136

CONTROL .083 -.016 .151 .030 -.078 .043 .072 .018 .101 .081 1.000 .107 -.130 .141 .095

PRIVATE -.093 -.065 .067 -.285 -.054 -.294 .073 .117 .024 -.056 .107 1.000 -.676 -.054 -.135

SUBSIDIARY .104 .114 -.020 .056 .133 -.047 -.006 -.056 .066 -.019 -.130 -.676 1.000 .074 .121

CROSS_BORDER .059 .145 .025 .106 .081 .023 .116 -.027 .068 -.019 .141 -.054 .074 1.000 .060

CROSS_INDUSTRY .000 .098 -.061 .119 -.133 -.014 -.008 -.029 .143 .136 .095 -.135 .121 .060 1.000

Correlations
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4.3 Assessing the Netherlands model 

 

Case processing summary the Netherlands model 

Unweighted Cases(a) N Percent 
Selected Cases Included in Analysis 130 88,4 

Missing Cases 17 11,6 
Total 147 100,0 

Unselected Cases 0 ,0 
Total 147 100,0 

  

  Omnibus Tests of Model Coefficients 

    Chi-square df Sig. 
Step 1 Step 24,433 7 ,001 

Block 24,433 7 ,001 
Model 24,433 7 ,001 

  

Classification table the Netherlands intercept-only model 

  Observed 

Predicted 

TYPE 
Percentage 

Correct EQUITY CASH 
Step 0 TYPE EQUITY 0 15 ,0

CASH 0 115 100,0
Overall Percentage     88,5  

Classification table the Netherlands model 

  Observed 

Predicted 

TYPE 
Percentage 

Correct EQUITY CASH 
Step 1 TYPE EQUITY 3 12 20,0

CASH 1 114 99,1
Overall Percentage     90,0
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Classification plot the Netherlands 
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4.4 Stepwise selection method the Netherlands model 

 

Step (0) 

In step (0) 14 different univariable logistic regressions are created for the Netherlands model 

(regression 0.1 – 0.14). As can be seen from the regressions presented below, regression 0.6 has 

the lowest p-value: 0.03. This value is smaller than the threshold PE, which is set at 0.25. The 

model is significant at 1% and the case to variable ratio is 146 (significantly higher than the 

minimum of 10). Therefore the selection process continues to step (1) where 13 new regressions 

will be created with the variable MKT_TO_BOOK included in every regression. 

 

STEP (0)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant 2.230 .000 1.507 .000 .163 .871 2.206 .000 2.141 .000 3.513 .000

CASH -.005 .600

COLLATERAL 3.814 .096*

SIZE .674 .048**

LEVERAGE -.216 .900

REL_SIZE -.113 .937

MKT_TO_BOOK -.484 .003***

ILLIQUIDITY

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10%     ** significant at 5%    *** significant at 1%

147

81.7%

147

89.8%

81.5% 81.0% 81.7%

147

89.7% 89.4% 89.1%

141145

89.7%

81.5%

147

0.4

145

81.6%

0.2

3.213

.073*

145

.937 .004***

0.1

.248

.618

0.5 0.6

.016 .006 8.428

.900

0.3

4.022

.045**

141146

146

89.7%

145
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STEP (0)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant 1.971 .000 2.276 .000 2.309 .000 1.847 .000 2.499 .000 1.946 .000

CASH

COLLATERAL

SIZE

LEVERAGE

REL_SIZE

MKT_TO_BOOK

ILLIQUIDITY .346 .563

STOCK_PERF -.728 .203

MARKET_PERF -1.544 .332

CONTROL 1.468 .322

PRIVATE -.618 .265

SUBSIDIARY .827 .218

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

.189

131

147

88.5% 89.8% 89.7% 89.8% 89.8%

81.7%

0.10

.280

146

81.6%

0.11

.260

147

81.7%79.7% 81.7%

1.049 1.166

* significant at 10%     ** significant at 5%    *** significant at 1%

131 147 146 147 147

.216 .306

0.12

1.529

131

1.451 1.727

0.8 0.9

1.268

131 147

79.7%

88.5%

.228

0.7

 

STEP (0)

variables β sig. β sig.

constant 1.833 .001 2.175 .000

CASH

COLLATERAL

SIZE

LEVERAGE

REL_SIZE

MKT_TO_BOOK

ILLIQUIDITY

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY

CROSS_BORDER .442 .479

CROSS_INDUSTRY .000 1.000

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10%                 ** significant at 5%                 

*** significant at 1%

81.7%

89.8%

147

147

1.000

.000

0.13 0.14

81.7%

.474

.491

147

147

89.8%
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Step (1) 

In step (1) 13 new regressions are created with the variable MKT_TO_BOOK already included in 

the regressions. As can be seen, the lowest p-value of the newly added variables is the variable 

SIZE in regression 1.3. As the p-value of this variable is again lower than the threshold pE (with is 

0.25), the selection procedure continues to step (2) with the variables MKT_TO_BOOK and SIZE 

included. 

 

STEP (1)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant 3.588 .000 2.874 .000 1.850 .149 3.645 .000 3.662 .000 3.293 .000

CASH -.006 .557

COLLATERAL 2.901 .207

SIZE .509 .167

LEVERAGE -.601 .693

REL_SIZE -1.225 .432

MKT_TO_BOOK -.486 .003*** -.439 .009*** -.430 .010*** -.491 .003*** -.496 .004*** -.469 .006***

ILLIQUIDITY .316 .544

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy 81.6% 81.5% 81.7% 81.5% 81.0% 79.7%

* significant at 10%     ** significant at 5%    *** significant at 1%

87.8%

73 73 74 73 71 66

89.0% 88.3% 90.5% 89.7% 89.4%

131

.013** .007*** .006*** .013** .017** .012**

146 145 147 145 141

8.815

1.1 1.2 1.3 1.4 1.5 1.6

8.621 9.934 10.343 8.685 8.096
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STEP (1)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant 3.583 .000 3.622 .000 3.156 .000 3.874 .000 3.314 .000 3.018 .000

CASH

COLLATERAL

SIZE

LEVERAGE

REL_SIZE

MKT_TO_BOOK -.470 .006*** -.478 .004*** -.486 .003*** -.492 .003*** -.502 .003*** -.509 .002***

ILLIQUIDITY

STOCK_PERF -.654 .264

MARKET_PERF -1.433 .385

CONTROL 1.607 .282

PRIVATE -.626 .281

SUBSIDIARY .929 .186

CROSS_BORDER .731 .271

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy 81.7%

89.3% 89.8% 89.0% 89.1% 89.1% 90.5%

79.7% 81.7% 81.6% 81.7% 81.7%

* significant at 10%     ** significant at 5%    *** significant at 1%

74

131 147 146 147 147 147

66 74 73 74 74

.008***

8.673 9.261 9.674 9.621 10.421 9.562

.013** .010*** .008*** .008*** .005***

1.121.7 1.8 1.9 1.10 1.11

 

STEP (1)

variables β sig.

constant 3.353 .000

CASH

COLLATERAL

SIZE

LEVERAGE

REL_SIZE

MKT_TO_BOOK -.485 .003***

ILLIQUIDITY

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY

CROSS_BORDER

CROSS_INDUSTRY -.058 .923

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10% 

** significant at 5%                     

*** significant at 1%

81.7%

74

89.1%

.015**

147

1.13

8.438
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Step (2) 

In step (2) a check is performed for backward elimination. The first regression (2.1) includes both 

the variables MKT_TO_BOOK and SIZE. As can be seen in regression 2.1 both variables and the 

model in general are significant. Therefore no variables will be eliminated at the start (remember 

that variables will be deleted from the model if they exceed the pR value, which is set at 0.3). All 

other variables that are left will be included in regression 2.2 to 2.13. 

 

STEP (2)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant 1.850 .149 1.744 .176 1.473 .274 1.681 .194 1.955 .158 -1.274 .520

CASH -.009 .353

COLLATERAL 2.360 .310

SIZE .509 .167 .579 .126 .457 .236 .655 .096* .508 .175 1.353 .022**

LEVERAGE -1.238 .432

REL_SIZE -1.046 .533

MKT_TO_BOOK -.430 .010*** -.425 .013** -.391 .023** -.437 .009*** -.434 .015** -.320 .088*

ILLIQUIDITY .768 .524

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

10.343 10.976

2.1

81.7% 81.6% 81.5% 81.5% 81.0% 79.7%

* significant at 10%     ** significant at 5%    *** significant at 1%

88.5%

74 49 48 48 47 44

90.5% 90.4% 89.7% 91.0% 90.1%

2.3

11.499

2.4

9.940

2.5

15.544

2.6

147 146 145 145 141 131

.006*** .012** .010*** .009*** .019** .001***

11.353

2.2
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STEP (2)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant 1.416 .333 1.870 .163 1.568 .232 2.355 .111 1.846 .155 1.662 .195

CASH

COLLATERAL

SIZE .633 .122 .525 .168 .494 .186 .431 .262 .450 .224 .444 .231

LEVERAGE

REL_SIZE

MKT_TO_BOOK -.395 .026** -.414 .015** -.429 .011** -.444 .010*** -.448 .010*** -.457 .008***

ILLIQUIDITY

STOCK_PERF -.503 .390

MARKET_PERF -1.399 .383

CONTROL 1.419 .328

PRIVATE -.438 .470

SUBSIDIARY .832 .238

CROSS_BORDER .583 .399

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy 81.6%

89.3% 90.5% 90.4% 90.5% 90.5% 90.5%

79.7% 81.7% 81.6% 81.6% 81.6%

* significant at 10%     ** significant at 5%    *** significant at 1%

49

131 147 146 147 147 147

44 49 49 49 49

.012**

11.118 11.175 11.436 10.872 11.901 11.016

.011** .011** .010*** .012** .008***

2.122.7 2.8 2.9 2.10 2.11

 

 

 

 

 

After running the twelve regressions (2.2 to 2.13), regression 2.11 

contains the newly added independent variable with the highest 

significance (the variable SUBSIDIARY with a p-value of 0.089). This 

is below the threshold of pE = 0.25 and the model is significant at 

1%. Therefore this variable will be included and the selection 

process will continue to the step (3). 

 

 

 

 

 

 

 

 

STEP (2)

variables β sig.

constant 1.872 .145

CASH

COLLATERAL

SIZE .522 .161

LEVERAGE

REL_SIZE

MKT_TO_BOOK -.432 .010***

ILLIQUIDITY

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY

CROSS_BORDER

CROSS_INDUSTRY -.163 .789

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10% 

** significant at 5%                     

*** significant at 1%

81.7%

49

90.5%

.015

147

2.13

10.414
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Step (3) 

Step (3) starts with the control for backward elimination in regression 3.1. As can be seen, all the 

variables are below the rejection value of pR = 0.3 and the model is significant at 1%. Consequently 

no variables will be deleted in the backward elimination check. The rest of the independent 

variables will be added through the regressions 3.2 to 3.12 

STEP (3)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant 1.846 .155 1.762 .178 1.413 .304 1.787 .179 1.899 .172 -1.276 .519

CASH -.012 .249

COLLATERAL 2.538 .266

SIZE .450 .224 .523 .167 .403 .296 .602 .127 .464 .216 1.294 .028**

LEVERAGE -1.784 .293

REL_SIZE -1.107 .504

MKT_TO_BOOK -.448 .010*** -.451 .011** -.410 .021** -.497 .008*** -.450 .015** -.346 .077*

ILLIQUIDITY .634 .489

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY .832 .238 .942 .197 .886 .212 .961 .201 .856 .223 .919 .203

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy 81.7% 81.6% 81.5% 81.5% 81.0% 79.7%

* significant at 10%     ** significant at 5%    *** significant at 1%

89.3%

49 37 36 36 35 33

90.5% 90.4% 89.7% 90.3% 90.8%

131

.008*** .012** .011** .010*** .020** .002***

147 146 145 145 141

17.363

3.1 3.2 3.3 3.4 3.5 3.6

11.901 12.870 13.108 13.378 11.611

. 
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STEP (3)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant 1.414 .349 1.888 .168 1.543 .246 1.657 .307 1.702 .191 1.878 .150

CASH

COLLATERAL

SIZE .567 .172 .462 .230 .412 .274 .473 .223 .395 .293 .468 .211

LEVERAGE

REL_SIZE

MKT_TO_BOOK -.412 .028** -.437 .014** -.458 .010*** -.446 .010*** -.469 .008*** -.451 .010***

ILLIQUIDITY

STOCK_PERF -.567 .330

MARKET_PERF -1.407 .374

CONTROL 1.773 .241

PRIVATE .154 .846

SUBSIDIARY .931 .189 .843 .234 .989 .241 .944 .298 .781 .272 .860 .226

CROSS_BORDER .485 .491

CROSS_INDUSTRY -.249 .685

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10%     ** significant at 5%    *** significant at 1%

79.7% 81.7% 81.6% 81.7% 81.7%81.7%

89.3% 90.5% 90.4% 90.5% 90.5%91.2%

37

131 147 146 147 147

33 37 37 37

147

37

.017**

13.060 12.762 13.564 12.354 12.063

.011** .013** .009*** .015**

11.938

.018**

3.123.7 3.8 3.9 3.10 3.11

 

After running the regressions 3.2 to 3.12, regression 3.2 contains the newly added independent 

variable with the highest significance (CASH with a p-value of 0.249). This is below the threshold of 

pE = 0.25 and the model is significant at 5%. Therefore this variable will be included and the 

selection process will continue to the step (4). 
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Step (4) 

Step (4) starts again with the control for backward elimination in regression 4.1. As can be seen, all 

the variables are below the rejection value of pR = 0.3 and the model is significant at 1%. 

Consequently no variables will be deleted in the backward elimination check. The rest of the 

independent variables will be added through the regressions 4.2 to 4.11. 

STEP (4)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant 1.762 .178 1.296 .352 1.737 .192 1.912 .170 -1.575 .438 1.283 .398

CASH -.012 .249 -.012 .240 -.012 .249 -.014 .183 -.014 .213 -.012 .264

COLLATERAL 2.600 .261

SIZE .523 .167 .484 .218 .667 .095* .547 .154 1.430 .020** .653 .124

LEVERAGE -1.816 .288

REL_SIZE -1.616 .328

MKT_TO_BOOK -.451 .011** -.411 .023** -.472 .008*** -.468 .013** -.335 .096* -.413 .030**

ILLIQUIDITY .616 .475

STOCK_PERF -.553 .343

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY .942 .197 1.019 .261 1.084 .166 .991 .174 1.033 .167 1.026 .160

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy 79.6%81.6% 81.5% 81.3% 80.9% 79.6%

* significant at 10%     ** significant at 5%    *** significant at 1%

89.2%

37 29 29 28 26 26

90.4% 90.3% 90.3% 90.7% 90.0%

130

.012** .014** .014** .024** .002*** .016**

146 145 144 140 130

13.979

4.1 4.2 4.3 4.4 4.5 4.6

12.870 14.262 14.355 12.935 18.624
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STEP (4)

variables β sig. β sig. β sig. β sig. β sig.

constant 1.789 .192 1.454 .279 1.455 .378 1.575 .229 1.787 .174

CASH -.011 .293 -.011 .269 -.012 .237 -.013 .208 -.012 .272

COLLATERAL

SIZE .532 .175 .483 .209 .562 .160 .457 .230 .531 .163

LEVERAGE

REL_SIZE

MKT_TO_BOOK -.439 .015** -.458 .011** -.466 .012** -.476 .008*** -.452 .011**

ILLIQUIDITY

STOCK_PERF

MARKET_PERF -1.277 .425

CONTROL 1.755 .250

PRIVATE .243 .762

SUBSIDIARY .944 .197 1.092 .145 1.122 .230 .887 .229 .949 .193

CROSS_BORDER .611 .399

CROSS_INDUSTRY -.159 .853

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10%     ** significant at 5%    *** significant at 1%

90.4% 90.3% 90.4%

81.6% 81.5% 81.6%

91.1%

81.6%

90.4%

81.6%

146 145 146

29 29 29

146

29

146

29

13.555 14.468 12.934

.019** .013** .024**

12.960

.024**

13.548

.019**

4.7 4.8 4.9 4.10 4.11

 

After running the regressions 4.2 to 4.11, regression 4.8 contains the newly added independent 

variable with the highest significance (CONTROL with a p-value of 0.250). This is exactly the same 

as the threshold of pE = 0.25 and the model is significant at 1%. It was decided to include the 

variable in the model and continue with the next step. Here the advantage of the manual stepwise 

selection method can be seen over the SPSS calculations, as SPSS would have stopped the process 

here as the value of 0.250 is equal and not below the pE of 0.250. 
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Step (5) 

This step starts again with the control for backward elimination in regression 5.1. As can be seen, 

all the variables are below the rejection value of pR = 0.3 and the model is significant at 1%. 

Consequently no variables will be deleted in the backward elimination check. The rest of the 

independent variables will be added through the regressions 5.2 to 5.10. 

STEP (5)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant 1.454 .279 1.048 .459 1.404 .312 1.739 .211 -1.628 .418 1.105 .469

CASH -.011 .269 -.012 .243 -.012 .271 -.014 .193 -.013 .236 -.011 .302

COLLATERAL 2.423 .298

SIZE .483 .209 .453 .245 .627 .126 .477 .216 1.356 .027** .595 .164

LEVERAGE -1.648 .339

REL_SIZE -1.744 .321

MKT_TO_BOOK -.458 .011** -.427 .020** -.473 .010*** -.485 .010*** -.349 .082* -.443 .022**

ILLIQUIDITY .526 .433

STOCK_PERF -.669 .246

MARKET_PERF

CONTROL 1.755 .250 1.717 .278 1.596 .279 1.785 .255 1.281 .375 1.907 .212

PRIVATE

SUBSIDIARY 1.092 .145 1.158 .127 1.216 .129 1.144 .128 1.115 .142 1.169 .120

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy 79.6%81.5% 81.5% 81.2% 80.9% 79.6%

* significant at 10%     ** significant at 5%    *** significant at 1%

88.5%

29 24 24 23 22 22

90.3% 90.3% 90.9% 90.0% 90.0%

130

.013** .016** .015** .024** .003*** .014**

145 145 143 140 130

15.899

5.1 5.2 5.3 5.4 5.5 5.6

14.468 15.672 15.843 14.517 19.539
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STEP (5)

variables β sig. β sig. β sig. β sig.

constant 1.333 .352 1.277 .448 1.282 .346 1.485 .2741

CASH -.010 .320 -.012 .262 -.012 .235 -.011 .297

COLLATERAL

SIZE .530 .191 .506 .213 .442 .252 .495 .200

LEVERAGE

REL_SIZE

MKT_TO_BOOK -.437 .019** -.455 .012** -.473 .010*** -.460 .011**

ILLIQUIDITY

STOCK_PERF

MARKET_PERF -1.568 .342

CONTROL 1.917 .219 1.741 .257 1.631 .294 1.782 .240

PRIVATE .140 .863

SUBSIDIARY 1.088 .147 1.193 .208 1.031 .174 1.097 .142

CROSS_BORDER .491 .499

CROSS_INDUSTRY -.224 .722

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10%     ** significant at 5%    *** significant at 1%

81.5% 81.5% 81.5%

90.3% 90.3% 90.4%90.3%

81.5%

24 24 24

145 145 145145

24

.017** .025** .024**

15.457 14.497 14.59214.907

.021**

5.7 5.8 5.9 5.10

 

After running the regressions 5.2 to 5.10, regression 5.6 contains the newly added independent 

variable with the highest significance (STOCK_PERF with a p-value of 0.246). This is below the 

threshold of pE = 0.25 and the model is significant at 1%. The stepwise selection procedure will 

therefore continue to step (6). 
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Step (6) 

In regression 6.1 the check for backward elimination is performed. The variable CASH has a p-

value of .302 which is higher than the rejection value of pR = 0.3. The variable is deleted through 

backward elimination and in regression 6.2 the new model without the variable CASH is displayed. 

Again a check for backward elimination is performed here, however none of the other 

independent variables show p-values that are higher than the rejection value of pR = 0.3. Therefore 

the selection of variables continues with the regression 6.3 to 6.10. Keep in mind that the variable 

CASH will not be included in step (6) as that would be just a repetition of regression 6.1. If the 

selection procedure continues to step (7) the variable CASH will be included again. 

STEP (6)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant 1.105 .469 1.226 .418 .989 .517 1.204 .431 1.663 .307 -.830 .682

CASH -.011 .302

COLLATERAL 1.991 .450

SIZE .595 .164 .516 .217 .463 .265 .662 .146 .460 .275 1.134 .054*

LEVERAGE -1.883 .284

REL_SIZE -1.739 .408

MKT_TO_BOOK -.443 .022** -.445 .019** -.420 .027** -.459 .018** -.481 .015** -.382 .060*

ILLIQUIDITY .539 .427

STOCK_PERF -.669 .246 -.680 .237 -.639 .257 -.606 .293 -.697 .235 -.689 .270

MARKET_PERF

CONTROL 1.907 .212 1.948 .198 1.834 .240 1.766 .229 1.939 .208 1.391 .327

PRIVATE

SUBSIDIARY 1.169 .120 1.093 .135 1.084 .140 1.296 .102 1.165 .115 1.098 .138

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10%     ** significant at 5%    *** significant at 1%

79.6% 79.7% 79.6% 79.7% 79.7% 79.7%

88.5% 88.5% 88.5% 88.5% 88.5% 90.1%

22 26 22 22 22 22

130 131 130 131 131 131

.014** .010*** .016 .012** .015** .003***

15.899 15.107 15.558 16.259 15.738 19.538

6.1 6.2 6.3 6.4 6.5 6.6
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STEP (6)

variables β sig. β sig. β sig. β sig.

constant 1.230 .418 .819 .650 1.186 .434 1.239 .414

CASH

COLLATERAL

SIZE .515 .219 .567 .192 .484 .258 .539 .202

LEVERAGE

REL_SIZE

MKT_TO_BOOK -.446 .021** -.443 .020** -.452 .018** -.448 .018**

ILLIQUIDITY

STOCK_PERF -.692 .325 -.709 .225 -.692 .230 -.662 .256

MARKET_PERF .053 .978

CONTROL 1.950 .198 1.914 .211 1.883 .219 1.970 .191

PRIVATE .350 .681

SUBSIDIARY 1.094 .135 1.358 .161 1.060 .151 1.121 .127

CROSS_BORDER .230 .757

CROSS_INDUSTRY -.256 .686

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10%     ** significant at 5%    *** significant at 1%

79.7% 79.7% 79.7% 79.7%

22 22 22 22

88.5% 88.5% 88.5% 88.5%

.019** .018 .019** .018**

131 131 131 131

6.7 6.8 6.9 6.10

15.108 15.273 15.201 15.268

 

After running the regressions 6.3 to 6.10 not one new variable demonstrated a p-value of below 

0.25. Normally with SPSS the computer will terminate the selection procedure here. Again here 

appears the advantage of the manual selection procedure. ILLIQUIDITY is a variable that was 

suppose to cast new insights in this field of study. This variable is therefore an essential element of 

this study and should be included in the model. Consequently this variable is included in the model 

and the selection procedure continues with step (7). From this moment on ILLIQUIDITY will not be 

considered again for backward elimination; it will remain part of the final model for the 

Netherlands. 
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Step (7) 

In regression 7.1 the check for backward elimination is performed. The variable CONTROL is the 

only independent variable that has a p-value that exceeds the rejection value of pR = 0.3 

(remember that the variable ILLIQUIDITY is not considered for backward elimination). The variable 

CONTROL is deleted through backward elimination and in regression 7.2 the new model without 

the variable CONTROL is displayed. Again a check for backward elimination is performed here, 

however none of the other independent variables, except ILLIQUIDITY, show p-values that are 

higher than the rejection value of pR = 0.3. Therefore the selection of variables continues with the 

regression 7.3 to 7.10. Keep in mind that the variable CONTROL will not be included in step (7) as 

that would be just a repetition of regression 7.1. If the selection procedure continues to step (8) 

the variable CONTROL will be included again. 

STEP (7)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant -.830 .682 -.797 .697 -1.122 .594 -1.335 .527 -1.106 .609 -.098 .964

CASH -.014 .237

COLLATERAL 3.477 .216

SIZE 1.134 .054* 1.212 .041** 1.352 .029** 1.155 .052* 1.448 .033** 1.099 .064*

LEVERAGE -2.008 .275

REL_SIZE -1.971 .388

MKT_TO_BOOK -.382 .060* -.361 .075* -.349 .093* -.328 .105 -.366 .077* -.414 .054*

ILLIQUIDITY .539 .427 .671 .471 .652 .460 .784 .490 .591 .433 .662 .464

STOCK_PERF -.689 .270 -.665 .290 -.627 .460 -.649 .277 -.550 .388 -.749 .247

MARKET_PERF

CONTROL 1.391 .327

PRIVATE

SUBSIDIARY 1.098 .138 .999 .170 1.092 .145 1.052 .158 1.160 .132 1.083 .145

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10%     ** significant at 5%    *** significant at 1%

79.7% 79.7% 79.6% 79.6% 79.7% 79.7%

90.1% 89.3% 90.0% 89.2% 89.3% 89.3%

22 26 22 22 22 22

131 131 130 130 131 131

.003*** .002*** .003*** .003*** .003*** .004***

19.538 18.415 19.558 19.944 19.601 19.116

7.1 7.2 7.3 7.4 7.5 7.6
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STEP (7)

variables β sig. β sig. β sig. β sig.

constant -.905 .664 -1.297 .559 -1.084 .606 -.793 .700

CASH

COLLATERAL

SIZE 1.246 .041** 1.262 .033** 1.168 .051* 1.248 .038**

LEVERAGE

REL_SIZE

MKT_TO_BOOK -.367 .070* -.362 .078* -.387 .061* -.365 .073*

ILLIQUIDITY .688 .477 .662 .467 .699 .481 .710 .470

STOCK_PERF -.770 .280 -.717 .265 -.694 .276 -.647 .311

MARKET_PERF .632 .756

CONTROL

PRIVATE .471 .580

SUBSIDIARY 1.005 .167 1.381 .167 .941 .198 1.035 .159

CROSS_BORDER .642 .395

CROSS_INDUSTRY -.338 .598

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10%     ** significant at 5%    *** significant at 1%

79.7% 79.7% 79.7% 79.7%

22 22 22 22

90.1% 89.3% 90.1% 89.3%

.005*** .005*** .004*** .005***

131 131 131 131

7.7 7.8 7.9 7.10

18.510 18.712 19.104 18.689

 

After running the regressions 7.3 to 7.10, regression 7.4 contains the newly added independent 

variable with the highest significance (COLLATERAL with a p-value of 0.216). This is below the 

threshold of pE = 0.25 and the model is significant at 1%. The stepwise selection procedure will 

therefore continue to step (8). 
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Step (8) 

In regression 8.1 the check for backward elimination is performed. Not one of the independent 

variables (except ILLIQUIDITY) shows a p-value that exceeds the rejection value of pR = 0.3. No 

variables are therefore erased by backward elimination. The other variables will be included from 

regression 8.2 to 8.9. 

STEP (8)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant -1.335 .527 -1.861 .400 -2.156 .353 -.838 .709 -1.374 .515 -1.333 .523

CASH -.015 .177

COLLATERAL 3.477 .216 3.940 .180 5.936 .075* 3.191 .262 3.405 .221 2.991 .300

SIZE 1.155 .052* 1.338 .032** 1.528 .032** 1.095 .064* 1.173 .052* 1.112 .059*

LEVERAGE -3.601 .079*

REL_SIZE -1.428 .535

MKT_TO_BOOK -.328 .105 -.310 .135 -.340 .100* -.366 .087* -.338 .098* -.344 .091*

ILLIQUIDITY .784 .490 .769 .481 .659 .424 .763 .481 .798 .495 .618 .450

STOCK_PERF -.649 .277 -.588 .328 -.444 .453 -.714 .244 -.752 .281 -.660 .270

MARKET_PERF .615 .775

CONTROL 1.122 .454

PRIVATE

SUBSIDIARY 1.052 .158 1.213 .116 1.468 .084* 1.094 .144 1.060 .155 1.108 .140

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10%     ** significant at 5%    *** significant at 1%

79.6% 79.6% 79.6% 79.6% 79.6% 79.6%

89.2% 90.0% 89.2% 89.2% 89.2% 90.0%

22 19 19 19 19 19

130 130 130 130 130 130

.003*** .003*** .002*** .005*** .006*** .004***

19.944 21.542 23.114 20.312 20.024 20.556

8.1 8.2 8.3 8.4 8.5 8.6
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STEP (8)

variables β sig. β sig. β sig.

constant -1.634 .471 -1.434 .502 -1.436 .504

CASH

COLLATERAL 3.320 .242 3.063 .288 3.678 .201

SIZE 1.193 .046** 1.116 .065* 1.218 .045**

LEVERAGE

REL_SIZE

MKT_TO_BOOK -.331 .105 -.346 .093* -.325 .111

ILLIQUIDITY .770 .486 .794 .501 .863 .490

STOCK_PERF -.685 .262 -.683 .258 -.638 .288

MARKET_PERF

CONTROL

PRIVATE .299 .730

SUBSIDIARY 1.289 .203 .975 .196 1.101 .144

CROSS_BORDER .453 .564

CROSS_INDUSTRY -.414 .527

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy 79.6% 79.6% 79.6%

* significant at 10%     ** significant at 5%    *** significant at 1%

19 19 19

89.2% 90.0% 90.0%

.005*** .005*** .005***

130 130 130

8.7 8.8 8.9

20.061 20.268 20.338

 

After running the regressions 8.2 to 8.9, LEVERAGE in regression 8.3 showed a p-value of 0.079, 

which is below the entry threshold of 0.25. This variable is included into the model and the 

selection procedure continues to step (9). 
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Step (9) 

In regression 9.1 the check for backward elimination is performed. The variable STOCK_PERF 

shows a p-value that exceeds the rejection value of pR = 0.3. This variable is as a result deleted by 

backward elimination. In regression 9.2 the model without STOCK_PERF is showed. No other 

variables than ILLIQUIDITY exhibit p-values that exceed the rejection value, therefore no other 

variables are nominated for backward elimination. In regression 9.3 to 9.9 the other variables will 

be included. Take into account that the variable STOCK_PERF will not be included in step (9) as 

that would be just a repetition of regression 9.1. If the selection procedure continues to step (10) 

the variable STOCK_PERF will be included again.  

STEP (9)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant -2.156 .353 -2.412 .292 -2.887 .223 -2.013 .393 -2.379 .302 -2.397 .291

CASH -.017 .156

COLLATERAL 5.936 .075* 6.008 .069* 6.652 .055* 5.721 .086* 6.096 .070* 5.627 .096*

SIZE 1.528 .032** 1.587 .026** 1.767 .017** 1.563 .029** 1.573 .028** 1.540 .031**

LEVERAGE -3.601 .079* -3.896 .055* -4.004 .051* -4.042 .048** -3.874 .056* -3.754 .065*

REL_SIZE -1.562 .498

MKT_TO_BOOK -.340 .100* -.340 .093* -.331 .110 -.372 .076* -.331 .111 -.347 .088*

ILLIQUIDITY .659 .424 .636 .444 .632 .424 .603 .425 .629 .437 .575 .423

STOCK_PERF -.444 .453

MARKET_PERF -.424 .822

CONTROL .750 .609

PRIVATE

SUBSIDIARY 1.468 .084* 1.467 .086* 1.678 .062* 1.504 .079* 1.465 .087* 1.504 .081*

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10%     ** significant at 5%    *** significant at 1%

79.6% 79.6% 79.6% 79.6% 79.6% 79.6%

89.2% 89.2% 90.0% 90.0% 89.2% 89.2%

19 22 19 19 19 19

130 130 130 130 130 130

.002*** .001*** .001*** .002*** .002*** .002***

23.114 22.561 24.433 22.999 22.612 22.842

9.1 9.2 9.3 9.4 9.5 9.6
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STEP (9)

variables β sig. β sig. β sig.

constant -2.585 .289 -2.572 .269 -2.683 .259

CASH

COLLATERAL 5.919 .076* 5.467 .108 7.099 .053*

SIZE 1.607 .025** 1.570 .030** 1.768 .019**

LEVERAGE -3.902 .054* -3.914 .053* -4.604 .034**

REL_SIZE

MKT_TO_BOOK -.340 .094* -.356 .084* -.347 .089*

ILLIQUIDITY .627 .442 .660 .458 .725 .433

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE .170 .838

SUBSIDIARY 1.596 .133 1.384 .112 1.580 .068*

CROSS_BORDER .452 .577

CROSS_INDUSTRY -.815 .245

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy 79.6% 79.6% 79.6%

* significant at 10%     ** significant at 5%    *** significant at 1%

19 19 19

89.2% 90.8% 89.2%

.002*** .002*** .001***

130 130 130

9.7 9.8 9.9

22.602 22.866 23.900

 

After running the regressions 9.3 to 9.9, the variable CASH in regression 9.3 showed a p-value of 

0.156, which is below the entry threshold of 0.25. This variable is included into the model and the 

selection procedure continues to step (10). 
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Step (10) 

In regression 10.1 the check for backward elimination is performed. No other variables than 

ILLIQUIDITY display p-values that exceed the rejection value, therefore no variables are nominated 

for backward elimination. In regression 10.2 to 10.8 the other variables will be included.  

STEP (10)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant -2.887 .223 -2.306 .344 -2.658 .269 -2.881 .225 -2.864 .224 -3.216 .205

CASH -.017 .156 -.020 .103 -.016 .168 -.017 .163 -.016 .168 -.017 .147

COLLATERAL 6.652 .055* 6.300 .073* 6.547 .061* 6.665 .056* 6.320 .074* 6.530 .062*

SIZE 1.767 .017** 1.759 .018** 1.716 .021** 1.765 .018** 1.721 .020** 1.810 .015**

LEVERAGE -4.004 .051* -4.240 .040** -3.744 .070* -3.999 .051* -3.878 .060* -4.023 .050**

REL_SIZE -2.578 .281

MKT_TO_BOOK -.331 .110 -.384 .076* -.331 .116 -.330 .120 -.336 .105 -.331 .113

ILLIQUIDITY .632 .424 .588 .387 .652 .409 .631 .423 .583 .403 .619 .417

STOCK_PERF -.394 .508

MARKET_PERF -.067 .973

CONTROL .640 .668

PRIVATE .300 .723

SUBSIDIARY 1.678 .062* 1.767 .050** 1.667 .061* 1.677 .062* 1.702 .060* 1.913 .085*

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10%     ** significant at 5%    *** significant at 1%

79.6% 79.6% 79.6% 79.6% 79.6% 79.6%

90.0% 90.0% 90.0% 90.0% 90.0% 90.0%

19 16 16 16 16 16

130 130 130 130 130 130

.001*** .001*** .002*** .002*** .002*** .002***

24.433 25.526 24.869 24.434 24.628 24.556

10.1 10.2 10.3 10.4 10.5 10.6
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STEP (10)

variables β sig. β sig.

constant -3.063 .203 -3.088 .205

CASH -.017 .143 -.015 .211

COLLATERAL 5.994 .093* 7.596 .046**

SIZE 1.744 .020** 1.907 .014**

LEVERAGE -4.022 .048** -4.609 .036**

REL_SIZE

MKT_TO_BOOK -.353 .096* -.336 .106

ILLIQUIDITY .656 .435 -707 .424

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY 1.588 .082* 1.739 .054*

CROSS_BORDER .550 .508

CROSS_INDUSTRY -.712 .322

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy 79.6% 79.6%

* significant at 10%     ** significant at 5%                       

*** significant at 1%

16 16

90.8% 90.0%

.002*** .001***

130 130

10.7 10.8

24.863 25.403

 

After running the regressions 10.2 to 10.8 no newly added variables showed a p-value that 

exceeded that entry threshold value of 0.25. As a result of this step (10) is the final step of the 

variable selection procedure, hence regression 10.1 is the final model for the Netherlands. 
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Appendix 5  Complete sample 

5.1 Descriptive statistics complete sample 

 

Variables Count Mean Median Count Mean Median Count Mean Median

CASH 198                 11.31         2.38           28               16.60         1.62           226            11.96         2.25           

COLLATERAL 196                 0.24           0.20           28               0.14           0.10           224            0.23           0.20           

SIZE 199                 3.05           3.10           28               2.31           2.20           227            2.96           3.00           

LEVERAGE 194                 0.23           0.20           28               0.26           0.20           222            0.23           0.20           

REL_SIZE 187                 0.11           0.04           28               0.12           0.06           215            0.11           0.04           

MKT_TO_BOOK 197                 2.06           1.69           28               2.67           2.30           225            2.14           1.73           

ILLIQUIDITY 170                 0.79           0.00           26               0.58           0.03           196            0.77           0.01           

STOCK_PERF 170                 0.26           0.23           26               0.30           0.22           196            0.26           0.23           

MARKET_PERF 199                 0.10           0.15           28               0.13           0.16           227            0.10           0.15           

CONTROL 194                 0.26           0.15           27               0.27           0.17           221            0.26           0.15           

CONTROL_3 194                 0.37           0.30           27               0.36           0.28           221            0.37           0.30           

CONTROL_5 194                 0.41           0.35           27               0.37           0.34           221            0.41           0.35           

Variables Value Count (%) Value Count (%) Value Count (%)

NO 79 41% NO 10 37% NO 89 40%

YES 115 59% YES 17 63% YES 132 60%

Total 194 100% Total 27 100% Total 221 100%

NO 133 69% NO 18 67% NO 151 69%

YES 60 31% YES 9 33% YES 69 31%

Total 193 100% Total 27 100% Total 220 100%

NO 175 90% NO 26 96% NO 201 91%

YES 19 10% YES 1 4% YES 20 9%

Total 194 100% Total 27 100% Total 221 100%

NO 113 57% NO 10 36% NO 123 54%

YES 86 43% YES 18 64% YES 104 46%

Total 199 100% Total 28 100% Total 227 100%

NO 121 61% NO 22 79% NO 143 63%

YES 78 39% YES 6 21% YES 84 37%

Total 199 100% Total 28 100% Total 227 100%

NO 40 20% NO 8 29% NO 48 21%

YES 159 80% YES 20 71% YES 179 79%

Total 199 100% Total 28 100% Total 227 100%

NO 136 68% NO 17 61% NO 153 67%

YES 63 32% YES 11 39% YES 74 33%

Total 199 100% Total 28 100% Total 227 100%

CROSS_BORDER

CROSS_INDUSTRY

CONTROL_20

CONTROL_20_60

CONTROL_60

PRIVATE

SUBSIDIARY

CASH EQUITY TOTAL

Interval variables

Indicator variables

CASH EQUITY TOTAL
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5.2 Correlation matrix complete sample 
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_
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U
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R
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TYPE 1.000 -.062 .171 .274 -.052 -.014 -.151 .017 -.034 -.052 -.004 -.139 .121 .068 -.054

CASH -.062 1.000 -.067 .172 -.041 -.198 -.040 -.024 .011 .058 -.024 .051 -.002 .111 .049

COLLATERAL .171 -.067 1.000 .160 .362 .086 -.167 -.059 .042 .052 .233 -.031 .038 -.007 -.135

SIZE .274 .172 .160 1.000 .094 -.088 -.101 -.291 -.004 .018 .002 -.286 .058 .165 .046

LEVERAGE -.052 -.041 .362 .094 1.000 -.018 -.201 -.067 .045 .033 -.068 -.056 .117 .016 -.037

REL_SIZE -.014 -.198 .086 -.088 -.018 1.000 -.243 .021 .033 .119 -.017 -.257 .011 -.063 .006

MKT_TO_BOOK -.151 -.040 -.167 -.101 -.201 -.243 1.000 -.015 .114 -.078 .094 .028 -.009 .142 -.034

ILLIQUIDITY .017 -.024 -.059 -.291 -.067 .021 -.015 1.000 -.053 -.131 .022 .124 -.068 -.021 .001

STOCK_PERF -.034 .011 .042 -.004 .045 .033 .114 -.053 1.000 .514 .048 -.033 .081 -.042 .081

MARKET_PERF -.052 .058 .052 .018 .033 .119 -.078 -.131 .514 1.000 .093 -.086 .060 -.032 .070

CONTROL_3 -.004 -.024 .233 .002 -.068 -.017 .094 .022 .048 .093 1.000 .064 -.122 .129 .053

PRIVATE -.139 .051 -.031 -.286 -.056 -.257 .028 .124 -.033 -.086 .064 1.000 -.705 .021 -.092

SUBSIDIARY .121 -.002 .038 .058 .117 .011 -.009 -.068 .081 .060 -.122 -.705 1.000 .017 .109

CROSS_BORDER .068 .111 -.007 .165 .016 -.063 .142 -.021 -.042 -.032 .129 .021 .017 1.000 -.008

CROSS_INDUSTRY -.054 .049 -.135 .046 -.037 .006 -.034 .001 .081 .070 .053 -.092 .109 -.008 1.000

Correlations
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5.3 Assessing the complete sample model 

 

Case processing summary complete sample model 

Unweighted Cases(a) N Percent 
Selected Cases Included in Analysis 194 85,5 

Missing Cases 33 14,5 
Total 227 100,0 

Unselected Cases 0 ,0 
Total 227 100,0 

  

Omnibus Tests of Model Coefficients 

    Chi-square df Sig. 
Step 1 Step 40,284 7 ,000 

Block 40,284 7 ,000 
Model 40,284 7 ,000 

  

Classification table complete sample intercept only model  

  Observed 

Predicted 

TYPE 
Percentage 

Correct EQUITY CASH 
Step 0 TYPE EQUITY 0 26 ,0 

CASH 0 168 100,0 
Overall Percentage     86,6 

 
 

 

Classification table complete sample model 

  Observed 

Predicted 

TYPE 
Percentage 

Correct EQUITY CASH 
Step 1 TYPE EQUITY 8 18 30,8 

CASH 4 164 97,6 
Overall Percentage     88,7  
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Classification plot complete sample model 
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5.4 Stepwise selection method complete sample model 

 

Step (0) 

In step (0) 14 different univariable logistic regressions are created for the complete sample model 

(0.1 – 0.14). Regression 0.3 contains the variable with the lowest p-value (SIZE with a p-value of 

0.000). The model is significant at 1%, the case-variable ratio is much higher than the minimum of 

10 and the p-value of the independent variable SIZE is lower than the entry threshold of 0.25, 

consequently the selection procedure continues to step (1). 

 

STEP (0)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant 2.029 .000 1.238 .000 -.807 .231 2.164 .000 1.927 .000 2.623 .000

CASH -.005 .362

COLLATERAL 3.833 .012**

SIZE 1.037 .000***

LEVERAGE -.936 .437

REL_SIZE -.243 .833

MKT_TO_BOOK -.287 .027**

ILLIQUIDITY

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10%     ** significant at 5%    *** significant at 1%

225

78.4%

227

87.7%

78.0% 77.3% 78.2%

225

87.4% 87.0% 87.6%

215224

87.5%

78.1%

227

0.4

222

78.3%

0.2

7.931

.005***

224

.835 .033**

0.1

.736

.391

0.5 0.6

.594 .043 4.532

.441

0.3

17.882

.000***

215226

226

87.6%

222

 



122 

 

STEP (0)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant 1.867 .000 1.942 .000 2.057 .000 1.987 .000 2.425 .000 1.705 .000

CASH

COLLATERAL

SIZE

LEVERAGE

REL_SIZE

MKT_TO_BOOK

ILLIQUIDITY .015 .811

STOCK_PERF -.230 .635

MARKET_PERF -.836 .434

CONTROL -.056 .950

PRIVATE -.861 .040**

SUBSIDIARY .860 .075*

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

227

77.0%

86.7%

.794

0.7

196

.068 3.573

0.8 0.9

196 227 221 227 227

.638 .423

0.12

.221

78.6%

0.11

.036**

227

78.4%77.0% 78.4%

.641 .004 4.400

* significant at 10%     ** significant at 5%    *** significant at 1%

.059*

196

227

86.7% 87.7% 87.8% 87.7% 87.7%

196

78.4%

0.10

.950

221

 

STEP (0)

variables β sig. β sig.

constant 1.609 .000 2.079 .000

CASH

COLLATERAL

SIZE

LEVERAGE

REL_SIZE

MKT_TO_BOOK

ILLIQUIDITY

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY

CROSS_BORDER .464 .307

CROSS_INDUSTRY -.334 .422

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10%     ** significant at 5%                     

*** significant at 1%

78.4%

87.7%

227

227

.426

.633

0.13 0.14

78.4%

.991

.319

227

227

87.7%
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Step (1) 

In step (1) 13 new regressions are created with the variable SIZE already included in the 

regressions. As can be seen, the lowest p-value of the newly added variables is the variable 

MKT_TO_BOOK in regression 1.5. As the p-value of this variable is again lower than the threshold 

pE (with is 0.2), the selection procedure continues to step (2) with the variables MKT_TO_BOOK 

and SIZE included. 

 

STEP (1)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant -.815 .224 -1.101 .114 -.772 .287 -1.093 .137 -.327 .668 -2.104 .021

CASH -.010 .103

COLLATERAL 2.480 .081*

SIZE 1.089 .000*** .964 .000*** 1.162 .000*** 1.101 .000*** 1.107 .000*** 1.414 .000***

LEVERAGE -1.671 .177

REL_SIZE .326 .821

MKT_TO_BOOK -.288 .038**

ILLIQUIDITY .187 .124

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

21.749

1.1 1.2 1.3 1.4 1.5 1.6

20.158 22.056 21.431 19.445 23.026

196

.000*** .000*** .000*** .000*** .000*** .000***

226 224 222 215 225

85.7%

113 112 111 108 113 98

88.1% 87.1% 87.4% 87.0% 88.0%

78.3% 78.1% 78.0% 77.3% 78.2% 77.0%

* significant at 10%     ** significant at 5%    *** significant at 1%  
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STEP (1)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant -1.147 .136 -.724 .485 -.970 .181 -.397 .617 -.967 .159 -.820 .243

CASH

COLLATERAL

SIZE 1.128 .000*** 1.047 .000*** 1.125 .000*** .973 .000*** 1.010 .000*** 1.033 .000***

LEVERAGE

REL_SIZE

MKT_TO_BOOK

ILLIQUIDITY

STOCK_PERF -.252 .583

MARKET_PERF -.945 .377

CONTROL -.204 .830

PRIVATE -.443 .319

SUBSIDIARY .769 .123

CROSS_BORDER .033 .947

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

1.121.7 1.8 1.9 1.10 1.11

.000***

17.870 18.696 19.883 18.891 20.492 17.887

.000*** .000*** .000*** .000*** .000***

114

196 227 221 227 227 227

98 114 111 114 114

78.4%

86.2% 87.7% 88.2% 87.7% 87.7% 87.7%

77.0% 78.4% 78.6% 78.4% 78.4%

* significant at 10%     ** significant at 5%    *** significant at 1%  
STEP (1)

variables β sig.

constant -.687 .316

CASH

COLLATERAL

SIZE 1.052 .000***

LEVERAGE

REL_SIZE

MKT_TO_BOOK

ILLIQUIDITY

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY

CROSS_BORDER

CROSS_INDUSTRY -.440 .313

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10% 

** significant at 5%                     

*** significant at 1%

1.13

18.880

78.4%

114

87.7%

.000***

227
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Step (2) 

In step two a check is performed for backward elimination. Regression 2.1 contains both the 

variables SIZE and MKT_TO_BOOK. Both variables and the model in general are significant. 

Therefore no variables will be eliminated at the start. All other variables that are left will be 

included in regression 2.2 to 2.13. 

 

STEP (2)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant -.327 .668 -.296 .698 -.753 .345 .008 .993 -.416 .622 -1.579 .106

CASH -.011 .093*

COLLATERAL 2.409 .097*

SIZE 1.107 .000*** 1.157 .000*** 1.044 .000*** 1.244 .000*** 1.107 .000*** 1.461 .000***

LEVERAGE -2.248 .064*

REL_SIZE -.278 .852

MKT_TO_BOOK -.288 .038** -.296 .034** -.235 .098* -.358 .012** -.257 .082* -.265 .072*

ILLIQUIDITY .189 .117

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

24.868

2.6

225 224 222 222 215 196

.000*** .000*** .000*** .000*** .000*** .000***

26.365

2.2 2.3

27.424

2.4

22.294

2.5

86.2%

113 75 74 74 72 65

88.0% 88.4% 87.4% 88.3% 87.4%

23.026 25.384

2.1

78.2% 78.1% 78.0% 78.0% 77.3% 77.0%

* significant at 10%     ** significant at 5%    *** significant at 1%  
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STEP (2)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant -.615 .466 -.228 .769 -.482 .552 .106 .905 -.448 .564 -.397 .610

CASH

COLLATERAL

SIZE 1.153 .000*** 1.126 .000*** 1.191 .000*** 1.040 .000*** 1.070 .000*** 1.078 .000***

LEVERAGE

REL_SIZE

MKT_TO_BOOK -.259 .077* -.293 .036** -.292 .041** -.294 .037** -.289 .042** -.298 .035**

ILLIQUIDITY

STOCK_PERF -.136 .772

MARKET_PERF -1.202 .278

CONTROL -.116 .902

PRIVATE -.439 .333

SUBSIDIARY .730 .147

CROSS_BORDER .220 .672

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10%     ** significant at 5%    *** significant at 1%

2.122.7 2.8 2.9 2.10 2.11

.000***

20.820 24.265 24.986 23.977 25.308 23.202

.000*** .000*** .000*** .000*** .000***

75

196 225 219 225 225 225

65 75 73 75 75

78.2%

86.2% 88.0% 87.7% 87.6% 87.6% 87.6%

77.0% 78.2% 78.4% 78.2% 78.2%

 

 

 

 

 

 

After running the twelve regressions (2.2 to 2.13), regression 2.4 

contains the newly added independent variable with the highest 

significance (the variable LEVERAGE with a p-value of 0.064). This is 

below the threshold of pE = 0.25 and the model is significant at 1%. 

Therefore this variable will be included and the selection procedure 

will continue to the next step. 

 

 

 

 

STEP (2)

variables β sig.

constant -.155 .842

CASH

COLLATERAL

SIZE 1.129 .000***

LEVERAGE

REL_SIZE

MKT_TO_BOOK -.305 .029**

ILLIQUIDITY

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY

CROSS_BORDER

CROSS_INDUSTRY -.499 .263

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10% 

** significant at 5%                     

*** significant at 1%

2.13

24.256

78.2%

75

87.6%

.000***

225
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Step (3) 

In step (3) a check is performed for backward elimination. Regression 3.1 contains the 

independent variables SIZE, LEVERAGE and MKT_TO_BOOK. All variables and the model in general 

are significant. Therefore no variables will be eliminated at the start. All other variables that are 

left will be included in regression 3.2 to 3.12. 

 

STEP (3)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant .008 .993 .063 .937 -.458 .586 -.097 .913 -1.089 .285 -.098 .911

CASH -.013 .076*

COLLATERAL 3.607 .021**

SIZE 1.244 .000*** 1.290 .000*** 1.206 .000*** 1.247 .000*** 1.581 .000*** 1.262 .000***

LEVERAGE -2.248 .064* -2.299 .059* -3.172 .013** -2.297 .057* -2.711 .033** -2.711 .033**

REL_SIZE -.224 .883

MKT_TO_BOOK -.358 .012** -.360 .013** -.322 .028** -.324 .033** -.328 .032** -.327 .033**

ILLIQUIDITY .202 .125

STOCK_PERF -.051 .915

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

25.174

3.1 3.2 3.3 3.4 3.5 3.6

27.424 30.285 34.509 26.850 29.184

195

.000*** .000*** .000*** .000*** .000*** .000***

222 221 220 212 195

87.7%

74 55 55 53 49 49

88.3% 88.2% 87.7% 87.7% 87.7%

78.0% 77.9% 77.8% 77.1% 76.9% 76.9%

* significant at 10%     ** significant at 5%    *** significant at 1%  
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STEP (3)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant .102 .900 -.126 .883 .548 .567 -.018 .983 -.053 .948 .223 .789

CASH

COLLATERAL

SIZE 1.250 .000*** 1.347 .000*** 1.170 .000*** 1.203 .000*** 1.209 .000*** 1.257 .000***

LEVERAGE -2.242 .064* -2.496 .044** -2.407 .053* -2.649 .039** -2.289 .060* -2.237 .067*

REL_SIZE

MKT_TO_BOOK -.360 .012** -.369 .013** -.371 .011** -.372 .012** -.370 .011** -.383 .009***

ILLIQUIDITY

STOCK_PERF

MARKET_PERF -.930 .405

CONTROL -.110 .908

PRIVATE -.508 .277

SUBSIDIARY .864 .102

CROSS_BORDER .243 .649

CROSS_INDUSTRY -.526 .249

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10%     ** significant at 5%    *** significant at 1%

3.123.7 3.8 3.9 3.10 3.11

.000***

28.142 30.086 28.627 27.627 28.732

.000*** .000*** .000*** .000***

30.383

.000***

74

222 216 222 222 222

74 54 74 74

222

74

87.8% 88.4% 88.3% 88.3% 88.3%87.8%

78.0% 78.1% 78.0% 78.0% 78.0%78.0%

 

 

After running the eleven regressions (3.2 to 3.12), regression 3.3 contains the newly added 

independent variable with the highest significance (the variable COLLATERAL with a p-value of 

0.021). This is below the threshold of pE = 0.25 and the model is significant at1%. Therefore this 

variable will be included and the selection procedure will continue to the next step. 
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Step (4) 

Step (4) starts with a check is performed for backward elimination. Regression 4.1 contains the 

independent variables COLLATERAL, SIZE, LEVERAGE and MKT_TO_BOOK. All variables and the 

model in general are significant. Therefore no variables will be eliminated at the start. All other 

variables that are left will be included in regression 4.2 to 4.11. 

 

STEP (4)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant -.458 .586 -.393 .641 -.351 .701 -1.245 .229 -.240 .789 -.396 .640

CASH -.011 .160

COLLATERAL 3.607 .021** 3.371 .031** 3.472 .027** 2.850 .086* 2.857 .077* 3.588 .025**

SIZE 1.206 .000*** 1.247 .000*** 1.182 .000*** 1.473 .000*** 1.160 .000*** 1.205 .000***

LEVERAGE -3.172 .013** -3.121 .014** -3.174 .013** -3.225 .014** -3.242 .014** -3.106 .015**

REL_SIZE -.522 .743

MKT_TO_BOOK -.322 .028** -.324 .028** -.315 .038** -.313 .041** -.312 .042** -.315 .033**

ILLIQUIDITY .196 .115

STOCK_PERF -.140 .765

MARKET_PERF -.804 .491

CONTROL

PRIVATE

SUBSIDIARY

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

34.996

4.1 4.2 4.3 4.4 4.5 4.6

34.509 36.475 32.892 32.604 28.718

220

.000*** .000*** .000*** .000*** .000*** .000***

220 220 211 194 194

88.6%

55 44 42 39 39 44

87.7% 88.2% 87.2% 86.6% 86.6%

77.8%77.8% 77.8% 77.0% 76.8% 76.8%

* significant at 10%     ** significant at 5%    *** significant at 1%  
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STEP (4)

variables β sig. β sig. β sig. β sig. β sig.

constant -.491 .586 .184 .851 -.585 .504 -.554 .519 -.303 .729

CASH

COLLATERAL 3.920 .017** 3.823 .015** 4.114 .011** 3.612 .022** 3.517 .027**

SIZE 1.294 .000*** 1.128 .000*** 1.186 .000*** 1.166 .000*** 1.211 .000***

LEVERAGE -3.473 .008*** -3.446 .009*** -3.882 .005*** -3.240 .011** -3.150 .014**

REL_SIZE

MKT_TO_BOOK -.335 .026** -.339 .024** -.349 .021** -.333 .025** -.337 .023**

ILLIQUIDITY

STOCK_PERF

MARKET_PERF

CONTROL -.429 .668

PRIVATE -.663 .168

SUBSIDIARY 1.125 .047**

CROSS_BORDER .312 .568

CROSS_INDUSTRY -.323 .492

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10%     ** significant at 5%    *** significant at 1%

4.7 4.8 4.9 4.10 4.11

37.286 36.466 34.975

.000*** .000*** .000***

39.057

.000***

34.828

.000***

215 220 220

43 44 44

220

44

220

44

87.9% 87.3% 87.7%

78.0% 77.8% 77.8%

88.2%

77.8%

87.7%

77.8%

 

 

After running the ten regressions (4.2 – 4.11), regression 4.9 contains the newly added 

independent variable with the highest significance (the variable SUBSIDIARY with a p-value of 

0.047). This is below the threshold of pE = 0.25 and the model is significant at1%. Therefore this 

variable will be included and the selection procedure will continue to step (5). 
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Step (5) 

In regression 5.1 the test for backward elimination is performed. All the variables COLLATERAL, 

SIZE, LEVERAGE, MKT_TO_BOOK and SUBSIDIARY and the model in general are significant. 

Therefore no variables will be eliminated at the start. All other variables that are left will be 

included in regression 5.2 to 5.10. 

 

STEP (5)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant -.585 .504 -.480 .585 -.361 .699 -1.601 .146 -.378 .686 -.514 .560

CASH -.011 .176

COLLATERAL 4.114 .011** 3.894 .017** 4.063 .013** 3.485 .046** 3.425 .040** 4.061 .015**

SIZE 1.186 .000*** 1.215 .000*** 1.152 .000*** 1.529 .000*** 1.148 .000*** 1.197 .000***

LEVERAGE -3.882 .005*** -3.842 .005*** -3.956 .004*** -4.038 .005*** -3.986 .005*** -3.865 .005***

REL_SIZE -1.177 .460

MKT_TO_BOOK -.349 .021** -.355 .020** -.356 .025** -.357 .029** -.338 .035** -.343 .026**

ILLIQUIDITY .230 .079*

STOCK_PERF -.282 .545

MARKET_PERF -1.166 .335

CONTROL

PRIVATE

SUBSIDIARY 1.125 .047** 1.126 .049** 1.190 .039** 1.285 .031** 1.185 .044** 1.199 .038**

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

40.023

5.1 5.2 5.3 5.4 5.5 5.6

39.057 40.936 37.833 38.030 33.431

220

.000*** .000*** .000*** .000*** .000*** .000***

220 220 211 194 194

88.6%

44 37 35 32 32 37

88.2% 88.6% 87.7% 89.7% 87.1%

77.8%77.8% 77.8% 77.0% 76.8% 76.8%

* significant at 10%     ** significant at 5%    *** significant at 1%  
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STEP (5)

variables β sig. β sig. β sig. β sig.

constant -.632 .498 -.839 .466 -.674 .451 -.389 .669

CASH

COLLATERAL 4.284 .011** 4.125 .011** 4.079 .012** 4.031 .015**

SIZE 1.269 .000*** 1.214 .000*** 1.152 .000*** 1.188 .000***

LEVERAGE -4.046 .019** -3.904 .005*** -3.945 .004*** -3.855 .005***

REL_SIZE

MKT_TO_BOOK -.363 .019** -.348 .022** -.360 .019** -.371 .016**

ILLIQUIDITY

STOCK_PERF

MARKET_PERF

CONTROL -.159 .877

PRIVATE .228 .734

SUBSIDIARY .970 .096* 1.309 .093* 1.125 .048** 1.162 .041**

CROSS_BORDER .293 .595

CROSS_INDUSTRY -.421 .383

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10%     ** significant at 5%    *** significant at 1%

5.7 5.8 5.9 5.10

.000*** .000*** .000***

40.398 39.171 39.80839.335

.000***

36 37 37

215 220 220220

37

78.0% 77.8% 77.8%

88.4% 88.2% 88.2%88.2%

77.8%

 

 

After running the regressions 5.2 to 5.10, regression 5.4 contains the newly added independent 

variable with the highest significance (the variable ILLIQUIDITY with a p-value of 0.079). This is 

below the threshold of pE = 0.25 and the model is significant at1%. Therefore this variable will be 

included and the selection procedure will continue to step (6). 
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Step (6) 

In regression 6.1 the test for backward elimination is performed. All the variables COLLATERAL, 

SIZE, LEVERAGE, MKT_TO_BOOK, ILLIQUIDITY and SUBSIDIARY and the model in general are 

significant. Therefore no variables will be eliminated at the start. All other variables that are left 

will be included in regression 6.2 to 6.9. 

 

STEP (6)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant -1.601 .146 -1.569 .161 -1.418 .227 -1.588 .149 -1.495 .183 -1.638 .150

CASH -.014 .150

COLLATERAL 3.485 .046** 3.258 .064* 3.540 .045** 3.585 .042** 3.489 .048** 3.759 .042**

SIZE 1.529 .000*** 1.579 .000*** 1.509 .000*** 1.531 .000*** 1.506 .000*** 1.631 .000***

LEVERAGE -4.038 .005*** -3.897 .006*** -4.101 .004*** -3.994 .005*** -4.012 .005*** -4.205 .004***

REL_SIZE -.853 .653

MKT_TO_BOOK -.357 .029** -.358 .029** -.374 .027** -.349 .035** -.352 .032** -.376 .025**

ILLIQUIDITY .230 .079* .222 .085* .229 .081* .228 .081* .221 .098* .235 .075*

STOCK_PERF -.249 .608

MARKET_PERF -.597 .659

CONTROL -.402 .701

PRIVATE

SUBSIDIARY 1.285 .031** 1.296 .032** 1.319 .028** 1.324 .029** 1.313 .029** 1.127 .066*

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

6.66.1 6.2 6.3 6.4 6.5

.000***

38.030 40.284 38.226 38.287 38.228 39.521

.000*** .000*** .000*** .000*** .000***

27

194 194 194 194 194 190

32 28 28 28 28

77.1%

89.7% 88.7% 89.7% 88.7% 89.7% 89.5%

76.8% 76.8% 76.8% 76.8% 76.8%

* significant at 10%     ** significant at 5%    *** significant at 1%  

 



134 

 

STEP (6)

variables β sig. β sig. β sig.

constant -1.945 .136 -1.797 .113 -1.338 .236

CASH

COLLATERAL 3.507 .046** 3.444 .049** 3.501 .055*

SIZE 1.562 .000*** 1.507 .000*** 1.534 .000***

LEVERAGE -4.077 .004*** -4.120 .004*** -4.010 .005***

REL_SIZE

MKT_TO_BOOK -.359 .028** -.378 .024** -.391 .018**

ILLIQUIDITY .228 .082* .239 .067* .244 .076*

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE .341 .623

SUBSIDIARY 1.564 .057* 1.284 .033** 1.364 .025**

CROSS_BORDER .428 .460

CROSS_INDUSTRY -.602 .235

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10%     ** significant at 5%    *** significant at 1%

6.7 6.8 6.9

38.265 38.563 39.425

.000***

194 194 194

76.8% 76.8% 76.8%

28 28 28

89.7% 88.1% 89.7%

.000*** .000***

 

 

After running the regressions 6.2 to 6.9, regression 6.2 contains the newly added independent 

variable with the highest significance (the variable CASH with a p-value of 0.150). This is below the 

threshold of pE = 0.25 and the model is significant at1%. Therefore this variable will be included 

and the selection procedure will continue to step (7). 
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Step (7) 

In regression 7.1 the test for backward elimination is performed. None of the variables exceed the 

rejection value of pR = 0.3. The model in general is significant and the case to variable ratio is with 

28 significantly higher than the lower limit of 10. As a result of this no variables will be eliminated 

at the start. All other variables that are left will be included in regression 7.2 to 7.8. 

 

STEP (7)

variables β sig. β sig. β sig. β sig. β sig. β sig.

constant -1.569 .161 -1.154 .339 -1.545 .168 -1.472 .199 -1.608 .166 -2.069 .120

CASH -.014 .150 -.017 .104 -.014 .142 -.014 .156 -.015 .132 -.015 .130

COLLATERAL 3.258 .064* 3.338 .064* 3.353 .058* 3.254 .067* 3.516 .060* 3.280 .065*

SIZE 1.579 .000*** 1.544 .000*** 1.584 .000*** 1.558 .000*** 1.692 .000*** 1.631 .000***

LEVERAGE -3.897 .006*** -4.005 .005*** -3.849 .007*** -3.878 .006*** -4.062 .005*** -3.945 .006***

REL_SIZE -1.872 .338

MKT_TO_BOOK -.358 .029** -.396 .020** -.350 .035** -.354 .031** -.379 .024** -.361 .028**

ILLIQUIDITY .222 .085* .220 .089* .220 .089* .214 .105 .228 .081* .219 .090*

STOCK_PERF -.294 .544

MARKET_PERF -.525 .704

CONTROL -.420 .692

PRIVATE .492 .485

SUBSIDIARY 1.296 .032** 1.374 .024** 1.339 .028** 1.319 .030** 1.151 .064* 1.700 .041**

CROSS_BORDER

CROSS_INDUSTRY

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

7.67.1 7.2 7.3 7.4 7.5

.000***

40.284 41.151 40.643 40.430 41.994 40.755

.000*** .000*** .000*** .000*** .000

24

194 194 194 194 190 194

28 24 24 24 24

77.1%

88.7% 89.7% 89.2% 88.7% 90.0% 88.7%

76.8% 76.8% 76.8% 76.8% 77.1%

* significant at 10%     ** significant at 5%    *** significant at 1%
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STEP (7)

variables β sig. β sig.

constant -1.814 .115 -1.296 .260

CASH -.015 .122 -.013 .175

COLLATERAL 3.180 .072* 3.246 .076*

SIZE 1.551 .000*** 1.576 .000***

LEVERAGE -3.998 .005*** -3.879 .007***

REL_SIZE

MKT_TO_BOOK -.387 .022** -.391 .019**

ILLIQUIDITY .234 .069* .234 .083*

STOCK_PERF

MARKET_PERF

CONTROL

PRIVATE

SUBSIDIARY 1.300 .034** 1.342 .026**

CROSS_BORDER .570 .338

CROSS_INDUSTRY -.567 .270

Chi-square

Significance

Valid N

Case-variable

Accuracy rate

Chance accuracy

* significant at 10%     ** significant at 5%                     

*** significant at 1%

7.7 7.8

41.178 41.484

194 194

77.1% 77.1%

24 24

88.7% 89.2%

.000*** .000**

 

 

After running the regressions 7.2 to 7.8, there are no new variables that have a p-value that lies 

below the entry threshold of 0.25. The selection method will therefore not continue and the 

model expressed in regression 7.1 is the final model. 

 

 


