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Abstract

The Basel recommendations are regulatory recommendations controlling financial stability

by, for example, capital requirements. These capital requirements continue to increase,

affecting not only banks but also individual companies. This thesis investigates how Basel III

increased capital requirement impacts Nordic companies' cost of debt, potentially making it

more expensive for firms to finance through lending. Smaller, non-rated firms are at the

largest risk, which is why the influence of such firm characteristics is further analyzed. We

use the Fixed Effects and the Difference-in-Difference models to test our research questions

based on the Nordic region during 2010-2020. Although previous literature shows a link

between increased capital requirements and the cost of debt, it cannot be proven in the scope

of the thesis. Non-rated firms should be most affected by capital requirements; this can,

however, not be proven in the thesis. The subject is proven to be relevant but difficult to

research. It does, however, show a correlation between size and the effects of Basel III, and

we can conclude that large firms are more affected by an increase in the cost of debt.
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1. Introduction
1.1 Introduction

Economic crises have followed each other over the past 20 years, increasing demand for

regulation in the international banking market. The Basel Committee is one of the bodies

issuing recommendations to increase the stability of the financial markets. The Basel III

recommendations control for, among other things, the banks' capital requirement (BIS, n.d.

-a). There are a variety of potential consequences of the increased requirements for capital

and its effectiveness. Some argue it could harm the whole economy, which leads to the

discussion of whether a potential decrease in the growth of countries' annual GDP will be

compensated by the increased stability in the financial markets (European Central Bank,

2020; Fidrmuc & Lind, 2020; Rizvi et al., 2018; Slovik & Cournéde, 2011; Institute of

International Finance, 2010; Taskinsoy, 2018).

On the other hand, the effects will also be visible at the bank level. Some argue that

increased capital requirement increases the banks' funding costs and further discuss if this

will be reflected in the banks' end-users' costs by increased interest rates (European Central

Bank, 2020; Rizvi et al., 2018; Slovik & Cournéde, 2011; Taskinsoy, 2018). Funding is

crucial to all companies' daily operations, significantly affecting their profitability and

long/and short-term probability of default. Humbult (2016) argues that Small and Medium

Enterprises (SMEs) primarily depend on bank funding and should be the most affected by

Basel III as the available loan volumes decrease. Thus, firm characteristics such as size

could play a part in the extent of the effect. In addition, the economic instability during 2023

has resulted in increased interest rates which have already made it more expensive for

companies to lend money. The current interest rate situation makes it even more relevant in

time to investigate what consequences further increases could have.

Another factor that potentially makes a difference in funding costs is the firm's credit rating.

Previous research argues that a lower credit rating results in higher interest rates (Machauer

& Weber, 1998; Jaramillo & Tejda, 2011). The firms' credit rating is a variable of interest

when deciding on interest rates, which could indicate that the effects will differ. If the

increased funding costs for banks affect companies with debt funding, it should be reflected

in the cost of debt (Cooper & Davydenko, 2007). In addition to a possible increase in the
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cost of debt, it may also result in ineffective financing solutions as firms might change their

way of funding.

The Nordic banking sector is known for its risk management strategies and well-balanced

operations, contributing to high profitability (Leinonen, 2023). Furthermore, the Nordic

banking sector is at the forefront regarding the implementation and execution of the Basel

recommendation, making the Nordics an exciting field for studying these effects. The

Nordic region, represented by Sweden, Norway, Denmark, Finland, and Iceland, has grown

more solid and well-functioning ever since the financial crisis. Its banking sector is

characterized by its ability to integrate financial regulation; it holds more capital than the

regulations require and should already have higher costs (Calmfors et al., 2020).

This paper aims to contribute to the existing discussion regarding the effects of

implementing Basel III, especially the increased capital requirements. Since Basel III is a

relatively new recommendation, and most previous research is based on Basel II, the thesis

contributes knowledge in a somewhat limited field of study. Previous research, such as

Schindele & Szczesny (2016), has investigated Basel IIs impact on the German market. It is

interesting to contribute with a similar study in another region, especially since the Nordics

have come far with the implementation. Furthermore, the study is done on Basel III and not

Basel II, bringing a new perspective to the field. Basel III states higher capital requirements

than Basel II, which should generate more significant effects. In addition, the thesis aims to

contribute with a perspective on how particular firm characteristics, such as size and credit

rating, could make a difference among firms. By investigating the effects of Basel III on

Nordic public companies, we aim to contribute with more profound knowledge in the field.

It is addressed by two research questions:

1. How does the capital requirement in Basel III affect Nordic companies' cost of

debt?

2. To what extent does a credit rating influence the effect of the capital requirements

from Basel III for Nordic companies?

The study is based on public companies incorporated in the Nordics during 2010-2020. The

Fixed Effects model is used to test the first research question following Schindele &
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Szczesny (2016). The Difference-in-Difference model examines the second research

question, where the treated group consists of firms with a credit rating.

We expect that Basel III will cause an increase in the cost of debt for Nordic companies.

Although the findings align with the below-presented literature that the implementation of

increased capital requirements will generate a higher cost of debt (Rizvi et al., 2018;

European Central Bank, 2020; Slovik & Cournéde, 2011; Taskinsoy, 2018; Van den Heuvel,

2008; Institute of International Finance, 2010), it cannot be proven significantly.

The study finds evidence that the size of firms affects the impact of Basel III. Larger firms

have a higher increase in the cost of debt compared to smaller ones. The result is somewhat

against our expectations that SMEs should suffer the most significant increase. One possible

affecting factor could be the underrepresentation of SMEs in the sample. Lastly, it cannot be

proven that firms with a credit rating experience a smaller increase in the cost of debt.

1.2 Disposition

This thesis has the following structure; The first section, presented above, introduces the

topic, research questions, and main findings. The second section describes the background

with the purpose of giving the reader helpful knowledge. It includes the history and

evolution of the Basel recommendation, different methods of calculating interest rates, and

background on credit rating. The third section presents previous literature and hypotheses.

The method and its specification are described in section four, alongside a presentation of

the data set. The fifth section presents the results analyzed in the sixth section. Finally, the

last section concludes the thesis and presents ideas for further research. The appendix and

reference list are situated at the end of the paper.
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2. Background
2.1 The Basel Recommendations

The Basel Committee was founded in 1974 due to currency imbalances in the international

bank market. One of the primary purposes was to contribute to the balance of the financial

market by setting a common standard for the banking systems (BIS, n.d. -a). It was

primarily done by regulating the required capital the bank needs to hold in-house to control

the bank's probability of default (Hull, 2018). As a result, several recommendations were

introduced; Basel I, Basel II, and Basel III, and the most recent, in 2023, Basel IV.

The Basel Committee presented ‘’The Accord’’ in 1998, today known as Basel I (Hull,

2018). The committee introduced an 8% capital requirement in relation to the total

risk-weighted assets to minimize risk exposure (BIS, n.d. -b). In addition, the required

capital must include two essential elements: Tier 1 and Tier 2, mainly dividing the banks'

non-cumulative and cumulative preferred stock. Basel II was proposed in June 1999 and

later implemented in 2007 (Hull, 2018). The new recommendations primarily present three

pillars. The first pillar regulates the capital requirement and the total risk-weighted assets,

enforcing a minimum capital holding of 8% concerning the total risk-weighted assets (BIS,

n.d. -c). Total capital is defined by merging Tier 1, Tier 2, and Tier 3 (Moody's, n.d.). The

second pillar refers to the internal process reviews, aiming to control the bank's liquidity,

regulatory, and systematic risk (BIS, n.d. -d). The third and last pillar refers to market

discipline in terms of increased transparency regarding capital structure, management of

internal risk procedures, and capital adequacy (BIS, 2006).

Basel III was implemented in 2013 after the 2008s banking crisis. The updated

recommendations were created to continue Basel II (BIS, n.d. -b). The capital requirements

were affected by a change in the total capital. The new recommendations require a total

capital of 10,5% of the total risk-weighted assets. Of the total capital, a minimum of 6% of

the total risk-weighted assets needs to be represented by the total Tier 1 capital. The

remaining 4,5% is required to be represented by Tier 1 equity capital(Hull, 2018). Other

changes were applicable to extended requirements regarding international resolution and

loss absorbency (BIS, n.d. -b). Basel IV is a continuation of the Basel III recommendations,

first implemented in January 2023. This development mainly consists of four changes

regarding leverage ratio, increased risk sensitivity for production floors, internal risk
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models, and risks linked to operational risk and credit valuation adjustment. However, the

main change is regarding the estimation of RWA. If the RWA is estimated through another

method than the standardized one, it must be at least 72,5% of the RWA estimated through

the standard approach (BIS, 2017; Nordea, 2021).

2.2 IRB Approach vs. Standard Approach

The Basel Committee presented three different calculation methods when estimating risk

weights; the Internal Ratings Based (IRB) Approach, the Standard Approach, and the

Advanced IRB Approach (Hull, 2018). These methods are used by banks when estimating

the interest rates for lending. The Advanced IRB Approach will not be covered in the scope

of this thesis. The possibility for banks to use the IRB Approach became available with the

implementation of Basel II. The methodology evaluates the bank's risks based on expected

or unexpected losses. Therefore, it mainly allows the bank to assess the credit risks

internally when calculating the capital requirement. As mentioned, the bank must hold

capital equal to at least 8% of the total risk-weighted assets.

Furthermore, the method enables the bank to include their exposure to default, the

probability of default, and their loss given default in the interest calculations. In addition, the

approach requires the bank to classify its assets under the following exposure classes; equity,

bank, corporate, and sovereign (BIS, 2023). The Standard Approach, however, is more

fundamental, mainly because it is based on fixed risk weights linked to the seventeen

predetermined exposure classes. The model also uses the existing credit rating of the firm

instead of estimating one on its own. Moreover, these groups reflect the characteristics of the

various assets (BIS, 2003).

2.3 Credit rating

A company's credit rating shows its ability to repay its debts and thus reflects its

creditworthiness (Reusens & Croux, 2017). Several different rating scales are available,

determined by financial agencies such as Moody's and the S&P. This process consists of

various steps where qualitative and quantitative data are analyzed, often by conducting due

diligence (Moody’s, n.d). The company's risk is related to the credit rating. It is used by

banks when deciding on an appropriate level of loan volumes and interest rates and shows a

correlation between credit rating and interest rates. A high risk corresponds to higher interest

rates, meaning a low credit score can result in a higher cost of debt through increased
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interest expenses (Machauer & Weber, 1998; Jaramillo & Tejda, 2011). This relationship is

particularly significant for emerging markets (Haque et al., 1996). The Basel Committee

made 1991 the recommendation to incorporate the credit rating of the companies that

borrow money when evaluating the banks’ capital (White, 2002).
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3. Literature Review and Hypotheses
3.1 Basel IIIs’ Capital Requirement

3.1.1 The Macroeconomic Effects of Basel III

A significant change with Basel III compared to previous recommendations is increased

capital requirements concerning Tier 1 equity capital from 2.5 to 4.5 percent of the

risk-weighted assets. In addition, there is also a further increase of 2 percent in the Tier 1

capital requirements, resulting in a final requirement of 6 percent (CFI, 2022). One possible

consequence of the increased capital requirements is an adverse change in the annual growth

of GDP (Fidrmuc & Lind, 2020; Rizvi et al., 2018; Slovik & Cournéde, 2011; Institute of

International Finance, 2010; Taskinsoy, 2018). Slovik and Cournéde (2011) present proof of

a negative annual growth rate of –0.05 to –0.015 percent in the GDP, which could slow

down the whole economy. In the long run, it translates to an average negative change of

–0.020 percent in the GDP. Roulet (2018) argues that a positive change in the nominal

growth of a country's GDP significantly corresponds to banks' lending growth. Therefore,

the adverse effects of the increased capital requirement will benefit the level of profitability

to risk in the long run (Mergaerts & Vander Vennet, 2016). Patel et al. (2022) state that

increased capital requirements correspond to a decreased probability of banks' financial

distress and possible failure. This is a possible consequence of the increased welfare costs

related to Basel. The implementation is expensive and affects the overall economy through

reduced liquidity, which can be considered a social cost and thereby negatively affects

welfare due to reduced consumption (Van den Heuvel, 2008). Contradictory, an increase in

the required capital might be profitable for welfare in terms of consumption because the

bank is less affected by adverse shocks, corresponding to a higher investment frequency,

benefitting the overall welfare (Nguyen, 2013). However, Miles et al. (2013) & Berger and

Bouwman (2013) state that an increase in the bank's capital corresponds to a reduced risk for

a decline in future economic activity.

3.1.2 Basel III’s Effect on the Banking Sector

Additional possible outcomes associated with implementing the new capital requirements

from Basel III concern the banking industry. The banking sector faces a problem primarily

due to asymmetric information regarding the risk of investments made with borrowed

money. From this, the banks will have to increase their risk-taking to maintain constant

leverage (Tanda, 2015). Another possible consequence is increased deposit insurance,
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limiting the moral hazard within the banking industry. However, it reduces the costs

associated with supervision (Van den Heuvel, 2008).

Furthermore, increased deposit insurance reduces the risk associated with loans, which

decreases interest rates (Anginer & Demirguc-Kunt, 2018). It reduces risky behavior, such

as limiting gambling with the bank's equity (Hellmann et al., 2000). As described above, the

Basel recommendations directly affect the banking sector (Hull, 2018). Banks function as

intermediaries, meaning they must distribute these increased costs to their clients. As

previously mentioned, increased capital requirements limit the loan volume through

decreased supply resulting in increased prices (Van den Heuvel, 2008; Institute of

International Finance, 2010).

3.1.3 Basel III’s Effect on Corporations

Basel III is still in the implementation stage, so the outcome is still being determined. The

implementation comes with increased costs for the banks affecting both loan-takers, banks,

and the overall economy. Slovik and Cournéde (2011) argue that the increased costs for

banks will cause increased costs for the end-user, such as firms. In addition, Miles et al.

(2013) argue that increased capital holdings come with increased costs due to changes in

clients’ equity-to-debt ratio. This consequence is most likely a result of the loans becoming

more expensive, making it more interesting to finance through equity. However, a firm is

independent of its capital structure in a perfect market, making it irrelevant if financed

through debt or equity (Modigliani & Miller, 1959). In the real world, the market is

imperfect, and variables such as transaction costs, taxes, bankruptcy costs, and more have an

effect. With these factors included, financing through debt can increase the firm's value

since there are lower intermediate costs than equity funding. In addition, the authors state

that companies often prefer debt over equity financing, aligning with the “pecking order

theory” (Myers & Majluf, 1984). Although, if the cost of debt increases too high, these

preferences might change.

Rizvi et al. (2018) support the argument that the interest rates associated with loans will

increase as a result of Basel III through an increased lending spread (European Central

Bank, 2020; Slovik & Cournéde, 2011; Taskinsoy, 2018). However, the increased cost will

be compensated in the long run by increased resistance to economic shocks and, thereby,

financial stability (European Central Bank, 2020; Taskinsoy, 2018). Meaning this increase in

10



costs should not affect the cost of capital in the long run, only in a shorter time perspective.

Financial stability will be hard to measure quantitively from the corporate side and difficult

to compare with how it would have been otherwise. This effect will likely be less interesting

to corporations compared to an increased cost of debt which is a direct consequence for the

company. Based on these insights, we propose the following hypotheses:

Hypothesis 1a

H0: Basel III does not increase the cost of debt for public firms in the Nordics.

Ha: Basel III increases the cost of debt for public firms in the Nordics.

The effects could vary depending on the company's size. SMEs that use banks with the IBR

Approach certification end up with an increased cost of debt compared to large companies,

mainly due to lower credit ratings (Schindele & Szczesny, 2016). The Basel III regulation

negatively affects SMEs with a decrease in the available volume of loans, affecting bank

credit. A possible consequence of SMEs being more sensitive to the change in regulations

because they are highly dependent on banks as investors (Humbult, 2016). Although this

thesis only consists of public companies, making the existence of SMEs small or even none

in this sample, the effects could still apply to the smaller companies in the scope. It

generates the below-presented hypothesis:

Hypothesis 1b

H0: Basel III increases the cost of debt more for smaller companies in the Nordics

than large ones.

Ha: Basel III increases the cost of debt more for larger companies in the Nordics

than small ones.

3.2 The Effect of Credit Rating

Previous research shows a positive correlation between the cost of debt and the increased

capital requirement. Further, Tanda (2015) argues that the results of implementing new

capital requirements tend to differ depending on the existing regulations, time, and country

the firm or bank is incorporated. The Institute of International Finances (2010) reports that

the emerging parts of Europe will be the most affected by Basel III. The emerging markets

have lower credit scores than well-developed countries, increasing costs. The difference in

the outcome, depending on the country's degree of development, is in line with Tanda
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(2015). In addition, the Basel Committee recommends that banks incorporate the credit

rating of the companies that borrow money when evaluating the banks’ capital (White,

2002). The previous arguments indicate that companies with credit ratings are differently

affected (Machauer & Weber, 1998; Jaramillo & Tejda, 2011):

Hypothesis 2:

H0: Basel III does not increase the cost of debt more for public companies in the

Nordics without a credit rating than for those with one.

Ha: Basel III increases the cost of debt more for public companies in the Nordics

without a credit rating than for those with one.
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4. Method and Data
4.1 Data Set

The study is based on public companies in the Nordics, and the sample is based on a few

assumptions. Firstly, the corporation has to be public for two specific reasons; It makes it

easier to find the data needed, and the credit ratings used are only for public corporations

(S&P, n.d.). The second assumption is that the corporation had to have been active during

the research period 2010-2020. Lastly, the company has to have a cost of debt not missing

for more than two time periods to be included and avoid too many missing values. The data

set consists of 488 corporates and 5203 observations, thereby defined as unbalanced panel

data. The initial idea was to divide the sample into three sections: high credit rating, low

credit rating, and nonrated companies. At first, only S&P credit ratings were used, but to

increase the sample, Moody’s was also used to increase the sample. Despite this, only 222

observations ended up having a credit rating. This is decided as being too small to divide

into further subgroups and still generate a satisfactory result. With this in mind, the division

is between those with a credit rating and those without one.

The distributions between countries and industries are as follows:

Table 1: Distribution of Countries and Industries
Industry n Country n

Communication Services 26 Denmark 73

Consumer Discretionary 46 Finland 74

Consumer Staples 29 Iceland 13

Energy 29 Norway 81

Health Care 61 Sweden 232

Industrial 138

Information Technology 71

Material 35

Real Estate 32

Utilities 6

TOTAL: 488 488

Source: Capital IQ
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As seen in Table 1, there is a certain skewness in the sample. Industrials and Sweden are

overrepresented, which must be kept in mind when analyzing the result of the dummies. A

robustness test is also executed to control for this, as seen in 5.3.

4.1.2 The Nordics

As mentioned above, the data set is based on the Nordics: Sweden, Norway, Finland,

Denmark, and Iceland. Although the countries are closely related geographically, some

differences in their economic systems are worth highlighting. Firstly, Sweden, Finland, and

Denmark are members of the European Union, while Norway and Iceland are not (EU, n.d.).

The member states thus implement the Basel recommendations together via the European

Union, where the European Banking Authority has a leading role in the implementation

(European Banking Authority, n.d.). However, the recommendations are still being

implemented in Norway and Iceland, not via the EU. In addition to the implementation

differences, the Nordic countries' credit ratings also differ, which indicates differences in

financial stability. Sweden, Norway, and Denmark have an AAA rating, while Finland is

rated as AA+, and lastly, Iceland at A (collected from CapitalIQ). Iceland stands out the

most as it has its own banking system, which is still recovering from the collapse of the

island's banking system in 2008. The collapse was caused by three of the largest banks

defaulting quickly (Benediktsdóttir et al., 2011). Although some differences are identified

between the countries, they are still within the same region and considered similar. In

addition, it has considerable similarities regarding economic systems and the degree of

development seen in the overall economies, making it reasonable to compare countries.

4.2 Model Description

The data set is based on panel data which can be analyzed using three different models; the

pooled ordinary least squares (OLS), the fixed effect (FE) model, and the random effects

(RE) model.

The pooled OLS model is one of the most used statistical regression models. This model

makes several assumptions; for example, it assumes the data set to be exogenous and

homoscedastic (Bell & Jones, 2015; Greene, 2012; Hayes & Cai, 2007). An advantage of

this model is that time-indifferent variables, such as the industry dummy, can be included.

The covariation is shown in the intercept rather than the error term, and it cannot be used if

there are random effects present (Sayrs, 1989).
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The FE model is also commonly used for panel data analysis. It assumes that differences in

the observed effects are mainly due to a sampling error. In other words, the model fixes this

effect so it does not affect the impact of the independent variables. Therefore, this model is

the best choice when the main goal is to measure the combined effect on the sample, as it

does not consider the effects to differ within the sample (Bell & Jones, 2015; Stock &

Watson, 2003). Furthermore, in the FE model, variables must vary over time as it does not

measure group-variant variables. In other words, dummies that are constant over time, such

as industries, cannot be included. The fixed effects can be set on different levels to capture

different effects. The most common ones are entity-fixed and time-fixed. The entity-fixed

effects measure the changes across entities for variables that do not vary over time. The

time-fixed does the opposite; it measures the change over time but not across entities

(Baltagi, 2021). An advantage of the FE model is that all companies have separate intercepts

that capture all omitted variables' effects (Stock & Watson, 2020). This means that variables

omitted due to, for example, lack of time-variance are still captured in the model.

The RE model is similar to the FE model but has an additional error term to the randomized

effect. It indicates that the error terms randomly differ in the sample across entities which is

the most prominent difference compared to the FE model (Borenstein et al., 2010). The RE

model acknowledges that a generic effect might exist but that the extent of said effect could

vary within the sample. In addition, the RE model allows for time-invariant variables such

as industry which is an advantage for our sample. These variables can give the model a

higher explanatory power. However, some argue that the RE model does not generate as

accurate results as the FE model (Borenstein et al., 2010).

4.3 Model Specifications

The base model for testing hypotheses 1a and 1b is as follows:

Model 1: Base model for hypotheses 1a and 1b:

𝐶𝑂𝑆𝑇𝐷𝐸𝐵𝑇
𝑖,𝑡
= 𝑆𝐼𝑍𝐸

𝑖,𝑡
+ 𝐸𝐶𝑂𝑁𝑂𝑀𝑌

𝑖,𝑡
+ 𝑍𝑆𝐶𝑂𝑅𝐸

𝑖,𝑡
+ 𝐴𝐺𝐸

𝑖,𝑡
+ 𝑅𝑂𝐴

𝑖,𝑡
+ 𝑅𝑂𝐸

𝑖,𝑡
+ 𝐷/𝐸

𝑖,𝑡
+ 𝑆𝑂𝐿𝑉𝐸𝑁𝐶𝑌

𝑖,𝑡

+ 𝐵𝐴𝑆𝐸𝐿
𝑖,𝑡
+ 𝐶𝑅𝐸𝐷𝑅𝐴𝑇𝐸

𝑖,𝑡
+ 𝐼𝑁𝐷𝑈𝑆𝑇𝑅𝑌

𝑖,𝑡
+ ε

𝑖,𝑡
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where the COSTDEBT is the dependent variable. It is an estimation created by dividing the

interest costs by the interest-bearing debt, aligning with Schindele & Szczesny (2016).

The model includes several control variables. SIZE represents the firm's size, estimated

through the natural logarithm of the company’s total assets in millions of EUR. Total assets

vary between 0 and 132B EUR. The definition of SMEs is that the total assets should be

lower than 43M EUR and no more than 250 employees (European Commission, n.d.). A

total of 1529 observations ended up fulfilling these assumptions and are thereby defined as

SMEs. ECONOMY represents the natural logarithm of the adjusted GDP for the respective

country where the company is located. To avoid currency differences, all GDP is sampled in

millions of EUR. This variable controls both macroeconomic effects and possible

differences between the countries. The Altman Z-score measures a firm's financial strength

(S&P, 2018). AGE is the natural logarithm of the current year minus the founding year for

the company. ROA and ROE control for profitability. D/E is the company’s debt-to-equity

ratio, and SOLVENCY is the equity-to-asset ratio.

BASEL is a dummy variable measuring the effect of Basel III. It is equal to one for

2013-2020 and zero otherwise since Basel III was implemented in 2013 and is still being

implemented as of 2020. CREDRATE is also a dummy; it equals one if the company has a

credit rating and zero otherwise. The final dummies are the industry dummies. The sample

consists of ten industries, where Consumer Services are excluded to avoid multicollinearity

(Hsiao, 2022).

Some variables have negative values, so they cannot be logarithmized. These are then

replaced with ones, generating a logarithm of zero. All non-dummy variables are winsorized

at the 1st and 99th percentile to minimize the risk of a misleading result (Humphery-Jenner

& Powell, 2011).

Table 2: Description statistics with winsorizing

Variable Calculation Mean SD Min Max

COSTDEBT Interest expenses divided by net bearing debt 0,4022 1,7114 0 13,6085
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SIZE LN of total assets (M EUR) 5,2376 2,562 -0,1095 10,821

ECONOMY LN of real adj. GDP (M EUR) 12,6829 0,5972 9,4279 13,1254

ZSCORE Altman’s Z-score 2,9379 5,2723 -14,1169 34,4279

AGE LN of the current year minus founding year 3,5532 1,1013 0 5,6383

ROA Return on assets (%) 2,3052 5,0348 -9,9 24,6

ROE Return on equity (%) 5,9136 15,7715 -70,6554 57

D/E Debt divided by equity (%) 1,3312 8,0379 0 72,2462

SOLVENCY Debt divided by total capital (%) 13,175 57,2543 0 464,8685

BASEL Equal one for the year 2013-2020, zero
otherwise

0,7272 0,4454 0 1

CREDRATE Equal one if the company has a credit rating,
zero otherwise

0,0426 0,2021 0 1

I1 Equal one for Communication Services, zero
otherwise

0,0549 0,2279 0 1

I2 Equal one for Consumer Discretionary, zero
otherwise

0,0972 0,2963 0 1

I3 Equal one for Consumer Staples, zero
otherwise

0,0613 0,2399 0 1

I4 Equal one for Energy, zero otherwise 0,0613 0,2399 0 1

I5 Equal one for Healthcare, zero otherwise 0,1289 0,3352 0 1

I6 Equal one for Industrials, zero otherwise 0,2917 0,4546 0 1

I7 Equal one for Information Technology, zero
otherwise

0,1501 0,3572 0 1

I8 Equal one for Materials, zero otherwise 0,0739 0,2617 0 1
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I9 Equal one for Real Estate, zero otherwise 0,0676 0,2512 0 1

I10 Equal one for Utilities, zero otherwise 0,0126 0,1119 0 1

Furthermore, testing the general correlation among the independent variables is valuable to

ensure they are not too highly correlated, as this could generate a misleading result

(Arellano, 1993). The correlation matrix (Appendix 9.1) shows ROA and ROE correlate with

over 50% (59,25%). Two regressions were made, one where ROA was dropped and one

where ROE was. The whole model became insignificant when dropping ROA, so we chose

to drop ROE instead.

In order to decide what model is most suitable for the sample, several tests were made.

Firstly, The Breusch-Pagan LM test tests for random effects and can be used to test whether

the pooled OLS model is suitable. The null hypothesis is that no random effects are present;

if rejected, OLS is unsuitable (Breusch & Pagan, 1980; Clark & Linzer, 2015). The test

generated a p-value of 0,000, so the null hypothesis is rejected, making the pooled OLS

model unsuitable.

Then either RE or FE will be used, and the best fit can be determined using the Hausmann

test. The null hypothesis is that there is no correlation between the independent variables and

the error terms, meaning that the models are indifferent, and an RE model should be used

(Clark & Linzer, 2015; Hausman, 1978). The Hausman test generates a p-value below 0,05,

and the null hypothesis is rejected. The FE model is then most appropriate in this case. As

previously mentioned, the fixed effects model only tests the significance of variables that

change over time, which means that the industry dummies are omitted in the regression.

The next step is to test the sample for heteroscedasticity using a modified Wald test (Baum,

2001). The null hypothesis is that no heteroscedasticity is found, which is rejected for all

models when executing the tests. As a result, robust standard errors are used, which controls

for heteroscedasticity. The last test made is to test for serial correlation using a Woolridge

test, where the null hypothesis is that there is no serial correlation (Christopeit, 2003). When

executing this test, we cannot reject the null hypothesis, meaning there is no proof of serial

correlation in the model.
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Model 1: The fixed effect model for hypotheses 1a and 1b with robust standard errors:

𝐶𝑂𝑆𝑇𝐷𝐸𝐵𝑇
𝑖,𝑡
= 𝑆𝐼𝑍𝐸

𝑖,𝑡
+ 𝐸𝐶𝑂𝑁𝑂𝑀𝑌

𝑖,𝑡
+ 𝑍𝑆𝐶𝑂𝑅𝐸

𝑖,𝑡
+ 𝑅𝑂𝐴

𝑖,𝑡
+ 𝐷/𝐸

𝑖,𝑡
+ 𝐴𝐺𝐸

𝑖,𝑡
+ 𝑆𝑂𝐿𝑉𝐸𝑁𝐶𝑌

𝑖,𝑡
+ 𝐶𝑅𝐸𝐷𝑅𝐴𝑇𝐸

𝑖,𝑡

+ 𝐵𝐴𝑆𝐸𝐿
𝑖,𝑡
+ ε

𝑖,𝑡

In order to test hypothesis 2, a difference-in-difference (DiD) model is used. It is a standard

model to use when the goal is to compare the effect among different subgroups, which is

reflected in the mean of each group(Lechner et al., 2016). In the thesis, the two subgroups

are those with a credit rating versus those without, and the goal is to test if they were

affected differently by the Basel implementation in 2013. It is essential to be aware that it

will not be a traditional DiD model where the shock happens instantly. However, it is still

used for “slow shocks'' or if it is not implemented simultaneously for all observations

(Schwerdt & Woessmann, 2020). The DiD estimator is created by multiplying CREDRATE

with BASEL. In other words, this variable will measure if companies with credit ratings are

differently affected than those without one. We test for heteroskedasticity and serial

correlation like the previous model. Heteroscedasticity is found, so robust standard errors

are used, and no serial correlation can be proven.1 The model uses both the xtdidregress in

STATA and a FE model with robust standard errors. They both generated identical results

showing robustness in the model.

Model 2: DiD-model for testing hypothesis 4 with robust standard errors:

𝐶𝑂𝑆𝑇𝐷𝐸𝐵𝑇
𝑖,𝑡
= 𝑆𝐼𝑍𝐸

𝑖,𝑡
+ 𝐸𝐶𝑂𝑁𝑂𝑀𝑌

𝑖,𝑡
+ 𝑍𝑆𝐶𝑂𝑅𝐸

𝑖,𝑡
+ 𝑅𝑂𝐴

𝑖,𝑡
+ 𝐷/𝐸

𝑖,𝑡
+ 𝐴𝐺𝐸

𝑖,𝑡
+ 𝑆𝑂𝐿𝑉𝐸𝑁𝐶𝑌

𝑖,𝑡
+ 𝐶𝑂𝑉𝐼𝐷

𝑖,𝑡

+ 𝐼𝑁𝐷𝑈𝑆𝑇𝑅𝑌 + 𝐵𝐴𝑆𝐸𝐿
𝑖,𝑡
+ 𝐶𝑅𝐸𝐷𝑅𝐴𝑇𝐸

𝑖,𝑡
+ 𝐵𝐴𝑆𝐸𝐿 * 𝐶𝑅𝐸𝐷𝑅𝐴𝑇𝐸

𝑖,𝑡
+ ε

𝑖,𝑡

1 An additional DiD model was made, excluding observations for 2014 and 2015 to allow for a more
prominent “shock”. The model (not tabulated) did not provide different results.
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5. Results
5.1 Regression Results for Model 1

Table 3: Regression results of model 1 (dependent variable COSTDEBT)
Variable Coefficient P-value SD

Const. -0,4120 0,613 0,8134

SIZE 0,1798 0,008*** 0,0674

ECONOMY -0,0248 0,617 0,0497

ZSCORE -0,0099 0,161 0,0071

ROA 0,0105 0,126 0,0068

D/E -0,0032 0,358 0,0034

AGE 0,0498 0,723 0,1405

SOLVENCY -0,002 0,074* 0,0011

CREDRATE 0,6885 0,228 0,5707

BASEL 0,0239 0,605 0,046

F-score 1,92 0,0468**

R2 (within) 0,0161

R2 (between) 0,0118

R2 (overall) 0,0090

*** p < 0,01; ** p < 0,05; * p < 0,1

As seen in the table above, the model shows significance for SIZE on a 1% level and

SOLVENCY on a 10% level. The whole model has an F-score with a significance of 5%. It is

not surprising that SOLVENCY is significant as the level of solvency affects the ability to

retrieve loans from banks. The variables of primary interest in this model are SIZE and

BASEL. BASEL does not show significance, which means that we cannot rule out that Basel

III does not increase the cost of debt (Hypothesis 1a).

SIZE is proven to significantly increase the cost of debt for public companies. Meaning that

we can reject our null hypothesis 1b, that smaller companies are more affected than large

ones.
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5.2 Regression Results for Model 2

Tabel 4: Regression results for model 2 (dependent variable COSTDEBT)
Variable Coefficient P-value SD

Const. -0,421 0,603 0,8083

SIZE 0,1775 0,009*** 0,068

ECONOMY -0,0217 0,658 0,0489

ZSCORE -0,0098 0,165 0,0071

ROA 0,0107 0,120 0,0069

D/E -0,0032 0,355 0,0034

AGE 0,0463 0,743 0,1413

SOLVENCY -0,002 0,075* 0,0011

CREDRATE 0,5642 0,274 0,5151

BASEL 0,0094 0,831 0,0439

CREDRATE*BASEL 0,3289 0,429 0,4156

F-score 1,72 0,0744*

R2 (within) 0,0166

R2 (between) 0,0155

R2 (overall) 0,009

*** p < 0,01; ** p < 0,05; * p < 0,1

The model shows significance on a 1% level for SIZE and SOLVENCY on a 10% level, the

F-score is significant on a 10% level. CREDRATE*BASEL is the variable of primary

interest, in other words, the DiD regressor. It does not show significance; we can thereby not

reject the null in hypothesis 2, that Basel III does not increase the cost of debt more for

public companies in the Nordics without a credit rating than those with one.

5.3 Robustness tests

Robustness tests help ensure that a model is reliable and valid. One way this is done is by

the robustness tests made throughout the method are robustness tests as they ensure that the

most appropriate models are used. We test for possible heteroscedasticity using the modified

Wald test and robust standard errors in all three models. The Woolridge test controls for

serial correlation, and the Breusch Pagan LM test ensures that the most suitable model is

used, avoiding further estimation errors.

In order to further check the robustness of the models, a sensitivity analysis is made. It is

done by controlling that the coefficients remain relatively alike when adding or removing
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control variables. Stock & Watson (2003) explains that it might not be crucial that all

coefficients are robust, only that the “core coefficients” are.

Model 1's core variables are BASEL and SIZE; the rest are control variables. We test the

robustness by dropping D/E and AGE; the results are shown in Appendix 9.2. The

coefficients still have the same sign, and SIZE and SOLVENCY are the only ones with

significance. Next, we try to add ROE to the original model, which results in relatively the

same coefficients showing robustness (Appendix 9.2).

When the Fixed Effects model is used, the industry variables become omitted as they are not

time-variant. We want to run the regression with these included to test if the results differ

when industries are considered. Using the previous regression, but now with random effects

instead. If estimated correctly, it should provide the same results (Bell & Jones, 2015). As

seen in Appendix 9.2, the same variables as earlier show significance. In addition, AGE,

Industrials, Materials, and Real Estate also show significance. It is natural to believe that

industries with large debt should be more affected than others. Hatfield et al. (2011) argue

that companies in the same industry usually have similar debt levels. Since neither SIZE nor

BASEL changes significance nor sign, it is reasonable to believe that the FE model is robust.

Lastly, the procedure to check the robustness of the DiD model is done differently. The first

check we did was to generate the model in two different ways. As mentioned in the method

section, both by using the xtdidregress and the FE model. This model was tested with the

Hausman first to confirm that the fixed effects fit best. Furthermore, no serial correlation is

found, but heteroscedasticity, so robust standard errors are used. The difference between the

two methods is that the xtdidregress does not show the coefficients for the control variables

in STATA, which is why the result shown in section 5 is the fixed effects version.

The second check is a placebo test, which is a standard robustness test for DiD models. It is

done by randomly assigning the treatment, in this case, credit rating, to different

observations (St. Clair & Cook, 2015). The model is then estimated again with a new DiD

regressor created by multiplying the placebo effect with BASEL. It shows that the placebo

effect is insignificant, meaning that the effect is not random and the model is robust.
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Companies incorporated in Sweden and in the industrial sector have an overrepresentation in

the sample, as seen in Table 1. The overrepresentation could cause skewness in the results,

making them non-representative for the whole sample. In order to test for this, the models

are executed several times but with modifications. Firstly, the models are conducted on only

Swedish companies. The results (Appendix 9.4) do not differ significantly from the original

model 1 and 2. Both models become insignificant when only using Swedish firms, with

p-values over 0,5. SIZE and SOLVENCY remain significant but on a lower level which is

reasonable since the sample is smaller. For model 2, D/E also becomes significant;

otherwise, no larger differences exist. Secondly, the regressions are conducted excluding

Swedish firms (Appendix 9.4). The models also became insignificant for this test, most

likely due to the smaller sample. One interesting difference is that SIZE is no longer

significant. However, since the models are insignificant, this is irrelevant.

The same method is used for Industrials (Appendix 9.5). As previously, both models are

now insignificant. However, neither SIZE nor SOLVENCY are now significant, but

CREDRATE is. This would have been an interesting finding if the models would have been

significant, but now we cannot rely on the results. Lastly, the models are conducted without

Industrials (Appendix 9.5). The models are still insignificant; now, none of the variables

show significance. As all of these models are insignificant, the results of these are not

reliable and can thereby not show that the overrepresentation generates different results.
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6. Analysis and Discussion
6.1 Model 1

Model 1 shows significance for SIZE on a 1% level and SOLVENCY on a 10% level. For this

model, the variables of primary interest are SIZE and BASEL, whereas SIZE shows

significance and BASEL does not. It is reasonable that SOLVENCY is significant as the level

of solvency affects the ability to loan from banks.

There are several possible explanations as to why there is no significance for BASEL. The

first reason is that Basel III does not cause an increase in the cost of debt for companies

incorporated within the Nordics. Another possible explanation is that the Nordic region is

classified as developed rather than emerging and is less sensitive to increased capital

requirements. The relationship between interest costs and interest costs is most substantial in

emerging parts of Europe (The Institute of International Finance, 2010; Haque et al., 1996).

Despite these possible explanations, the majority of the presented literature states that the

Basel III will make it more expensive for companies (European Central Bank, 2020; Rizvi et

al., 2018; Schindele & Szczesny, 2016; Slovik & Cournéde, 2011; Taskinsoy, 2018), it is

reasonable to believe that there are other explanations to why there is no significant effect

rather than that they are non-existing.

One explanation could be the selected time frame. The implementation of Basel III is

lengthy; it started being implemented gradually in 2013 and is still not finished. A

significant effect may exist on the cost of debt; however, it is not yet visible as of 2020.

Companies often set their loans with a long maturity, making a possible explanation that

some may not have renegotiated new terms during Basel III. Alternatively, it could be that

the banks have not yet updated their interest calculation procedures according to the new

recommendations. The literature argues that the loan volumes will lower due to the

recommendations, which will naturally increase the cost of the existing loans since the

supply decreases (Van den Heuvel, 2008; Institute of International Finance, 2010).

Furthermore, this might not be visible to the end-user in the short term, indicating that the

final result is not visible during the selected time period. Conversely, the loan volumes could

have already decreased, and the companies have taken on fewer loans. There would thereby

be less new loans with new, higher interest rates. Miles et al. (2013) argue that firms might

change to funding more through equity due to the Basel III recommendations. It would also

24



lead to decreased debt volumes and higher interest costs for the firms. This change will also

result in a cost but on the cost of equity rather than the cost of debt. The effect would

thereby not be captured within the model.

Although BASEL shows no significance, the coefficient can still be interpreted. It has a

positive sign, indicating that the Basel recommendations increase the cost of debt for Nordic

firms, which aligns with our expectations and previous literature. It means the

implementation of Basel III will result in increased interest costs for public firms in the

Nordics (Rizvi et al., 2018; European Central Bank, 2020; Slovik & Cournéde, 2011;

Taskinsoy, 2018; Van den Heuvel, 2008; Institute of International Finance, 2010). If it had

been significant, we would have been able to reject null hypothesis 1a. However, now we

cannot rule out that Basel III does not cause an increase in the cost of debt.

The second variable of interest in this model is SIZE which is significant. The null

hypothesis is that Basel III increases the cost of debt more for smaller companies in the

Nordics than large ones, which can be rejected. The coefficient is positive and significant,

indicating a positive correlation between size and cost of debt. According to our results,

larger companies experience a more considerable increase in the cost of debt as a result of

Basel III. It is reasonable since larger companies tend to have a larger loan volume and is

thereby a more considerable risk for the loan provider, i.e., the bank.

Although most previous literature argues that SMEs should suffer a larger increase in the

cost of debt as a result of Basel III, our model shows the opposite. This is likely not

contradictory results but rather due to the underrepresentation of SMEs in the sample. SMEs

are considered more sensitive to changes as they are more dependent on banks as financiers

of the business (Humbult, 2016). Large companies might be more affected purely

numerically, but the increase could be considered to affect SMEs more as they are more

dependent on debt funding. Large companies have the opportunity to choose alternative

ways of financing. Roulet (2018) and Humbult (2016) state that the current loan supply will

be reduced as a consequence of higher capital requirements. It could potentially make it

more difficult for SMEs to find debt funding, increasing the risk of default.
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6.2 Model 2

Model 2 shows significance for SIZE on a 1% level and SOLVENCY on a 10% level.

Previous arguments for these two variables still hold. The variable of the primary interest,

CREDRATE*BASEL shows no significance. The null hypothesis that companies without a

credit rating do not suffer a higher cost of debt increase cannot be rejected. In other words,

we must accept the possibility that there is no difference in increase depending on whether

the companies have a credit rating.

As mentioned in model 1, there are several possible explanations for why BASEL is

insignificant, and most of them can be applied to the DiD regressor. The issues with the time

frame, as well as loan volumes, still exist. The time frame is an issue in the DiD model since

the shock is not instant and ongoing. It makes it harder for the model to capture the effect,

although it is also common to use it for slow shocks.

Moreover, another possible reason could be the CREDRATE dummy. As mentioned, the

primary idea was to make an additional grouping depending on if the credit rating was high

or low. If so, the model could have tested for if a low credit score contributes to a higher cost

of debt from increased interest costs, as the literature states (Machauer & Weber, 1998;

Jaramillo & Tejda, 2011).

With this in mind, there are only 222 (4,27%) observations with a credit rating which means

that this separation would have generated too small subgroups. The results would have been

based on too small samples to make a conclusion for the countries incorporated in the

Nordics. The model instead aims to test if it is beneficial for the company to have a credit

rating rather than the bank estimating one when calculating RWA. As mentioned, the model

cannot conclude that it is more beneficial as it cannot rule out that it does not make a

difference.

The coefficient of the DiD variable is positive and more prominent than BASEL, indicating

that companies with a credit rating are more affected by the recommendations than those

without one. This does not align with previously presented literature stating that companies

without a credit rating or a low credit rating should suffer a more considerable debt cost

increase (Machauer & Weber, 1998; Jaramillo & Tejda, 2011). However, since the variable

is insignificant, we cannot conclude that we have found contradictory evidence. If
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companies with credit ratings had not been underrepresented in the data set, we would

potentially have different findings.
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7. Conclusion
The Basel III recommendations were introduced in 2013 to increase stability in the financial

markets. This thesis investigates how these recommendations have affected public

companies in the Nordics. In addition, the aim is to examine whether different firm

characteristics, such as the firm's size or credit rating, can affect the outcome of said effects.

Basel III includes several recommendations; the thesis mainly focuses on increased capital

requirements.

Based on previous literature, the expectation was that the recommendations should cause an

increase in Nordic companies’ cost of debt. The increase would result in higher costs for

banks, which would then be put on the end users, resulting in more expensive loans.

Although the model shows that Basel III is positively correlated with the cost of debt, it

cannot be proven within this thesis.

It does provide the potential for further research. As discussed in the analysis, the

consequences of Basel III might not yet be visible, and it will be easier to provide accurate

conclusions when fully implemented. In addition, Basel IV started implementation in

January 2023, which will have even more significant effects on firms (BIS, 2021). It will

also further limit the available loan volumes that banks can provide, enhancing the effects

even more. A study that could be executed before the final implementation would be to

carry out a forecast, using similar models as used above or perhaps a Monte Carlo

simulation, to predict potential outcomes of the new recommendations. This will allow

companies to proactively work to restructure or similar to minimize potential increases in

funding costs while maintaining profitability. Basel IV is stated to have the most

considerable impact on the Nordics and Europe as they tend to use the IRB approach,

making it even more critical to conduct the study in this region (Nordea, 2021). We would

have wanted to include which core bank each company uses for lending, which would be an

interesting extension of the study. IRBA generally generates a lower RWA, which is why

this is now regulated as of Basel IV. It would be interesting to compare the consequences of

both Basel III and Basel IV between firms with banks using the standard approach versus

banks using the IRBA.
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Furthermore, it would also be of value to conduct a similar study with WACC instead of the

cost of debt as the dependent variable. If the firms have changed to more equity funding, the

effects of Basel could be represented in the cost of equity rather than the cost of debt. Doing

a similar model with WACC as a dependent variable could capture the effects more

accurately and see if Basel III increases the total cost of funding for companies.

The thesis contributes with a perspective regarding the correlation between size and effects

due to the regulations. Previous literature emphasizes that SMEs are most affected by

increased capital requirements for banks. However, the model shows that larger companies

are proven to suffer a more significant increase in the cost of debt by the Basel III

recommendations than smaller firms. It is not a clear contradictive finding as this data set

underrepresents SMEs. However, Nordea (2021) states that Basel IV will most affect large

companies, specifically if they are non-rated, so our results align with their conclusion.

Lastly, the thesis also contributes to discussing credit ratings' impact. We expected that firms

with a good credit rating should have a lower increase in the cost of debt compared to firms

with a low or non-rated credit rating. However, too few observations had a credit rating, so

this comparison could not be executed. Instead, a comparison between rated and non-rated

firms was made. It could not be proven that companies with a credit rating are differently

affected by Basel III than those without one. As previously stated, this could be because

low-credited companies also are included in those with a credit rating. An interesting

extension would include more credit-rated companies to enable the original idea. This could

be done by broadening the sample by, for example, including several countries. Then a

distinction could be made between those with a high credit rating and those with a low one.

Another suggestion is, once again, to broaden the time frame or wait until the regulations are

fully implemented and the “shock” is over. It might enable the model to capture the effects.
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9. Appendix
9.1 Correlation Matrix
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9.2 Robustness Tests for Model 1

Regression results with dropping D/E and AGE
Variable Coefficient P-value SD

Const. -0,1878 0,781 0,6757

SIZE 0,1786 0,008*** 0,0671

ECONOMY -0,0289 0,569 0,4995

ZSCORE -0,0099 0,157 0,007

ROA 0,0105 0,125 0,0068

SOLVENCY 0,0021 0,049** 0,0010

CREDRATE 0,6885 0,227 0,5689

BASEL 0,0255 0,583 0,0464

F-score 2,11 0,0412**

R2 (within) 0,0158

R2 (between) 0,0153

R2 (overall) 0,0106

*** p < 0,01; ** p < 0,05; * p < 0,1

Regression results with ROE included
Variable Coefficient P-value SD

Const. -0,4198 0,607 0,8149

SIZE 0,1797 0,008*** 0,0674

ECONOMY -0.252 0,614 0,0498

ZSCORE -0,0105 0,145 0,0072

ROA 0,0076 0,255 0,0067

ROE 0,0022 0,324 0,0022

D/E -0,003 0,372 0,0034

AGE 0,0521 0,710 0,1404

SOLVENCY -0,0019 0,074* 0,0011

CREDRATE 0,6907 0,227 0,5708

BASEL 0,0216 0,638 0,0459

F-score 1,80 0,0581*

R2 (within) 0,0164

R2 (between) 0,0118

R2 (overall) 0,009

*** p < 0,01; ** p < 0,05; * p < 0,1
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Regression results of random effects model and Industry variables included
Variable Coefficient P-value SD

Const. 1,2598 0,097* 0,7591

SIZE 0,0821 0,002*** 0,027

ECONOMY -0,0099 0,799 0,0388

ZSCORE -0,0097 0,181 0,0073

ROA 0,0087 0,206 0,0069

D/E 0,0027 0,157 0,0027

AGE -0,1279 0,002*** 0,0423

SOLVENCY -0,0015 0,050** 0,0008

CREDRATE 0,4971 0,265 0,4458

BASEL 0,0586 0,189 0,0446

Consumer Discretionary -0,7703 0,109 0,4803

Consumer Staples -0,7967 0,102 0,4869

Energy 0,1558 0,800 0,6159

Health Care -0,7161 0,117 0,4575

Industrials -0,9258 0,047** 0,4668

Information Technology -0,7215 0,111 0,4529

Material -1,0693 0,024** 0,4740

Real Estate -1,0042 0,033** 0,4702

Utilities -0,4974 0,581 0,902

F-score 26,66 0,0856*

R2 (within) 0,0134

R2 (between) 0,1192

R2 (overall) 0,0514

*** p < 0,01; ** p < 0,05; * p < 0,1

9.3 Robustness Tests for Model 2

Placebo test for model 2
Variable Coefficient P-value SD

Const. -0,4436 0,589 0,8196

SIZE 0,1715 0,011** 0,0673

ECONOMY -0,0171 0,723 0,0483

ZSCORE -0,0096 0,176 0,0071

ROA 0,0108 0,115 0,0069

D/E -0,0032 0,355 0,0034

AGE 0,0506 0,720 0,1411

SOLVENCY -0,0019 0,070* 0,0011

PLACEBO 0,3395 0,208 0,2692
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BASEL 0,0199 0,662 0,0455

PLACEBO*BASEL -0,3710 0,184 0,2786

F-score 1,85 0,0497**

R2 (within) 0,0137

R2 (between) 0,0090

R2 (overall) 0,0073

*** p < 0,01; ** p < 0,05; * p < 0,1

9.4 Robustness Tests for Overrepresentation of Swedish Companies

Model 1 with only Swedish companies
Variable Coefficient P-value SD

Const. 0,1332 0,731 0,3873

SIZE 0,053 0,016** 0,0221

ECONOMY 0,0072 0,820 0,0317

ZSCORE -0,0016 0,692 0,0041

ROA -0,0007 0,903 0,0055

D/E -0,0107 0,085* 0,0062

AGE -0,041 0,335 0,0425

SOLVENCY -0,0027 0,058* 0,0014

CREDRATE -0,8791 0,595 0,1652

BASEL 0,0141 0,811 0,0592

F-score 8,24 0,5099

*** p < 0,01; ** p < 0,05; * p < 0,1

Model 2 with only Swedish companies
Variable Coefficient P-value SD

Const. 0,1307 0,736 0,3872

SIZE 0,0532 0,016** 0,0221

ECONOMY 0,007 0,825 0,0317

ZSCORE -0,0016 0,701 0,0041

ROA -0,0008 0,884 0,0056

D/E -0,1069 0,084* 0,0062

AGE -0,0409 0,336 0,0425

SOLVENCY -0,0027 0,058* 0,0014

CREDRATE -0,0392 0,862 0,225

BASEL 0,1976 0,749 0,0618

CREDRATE*BASEL -0,1116 0,512 0,1702

F-score 8,39 0,5909

*** p < 0,01; ** p < 0,05; * p < 0,1

40



Model 1 excluding Swedish companies
Variable Coefficient P-value SD

Const. 1,2062 0,316 1,2005

SIZE 0,0598 0,122 0,03856

ECONOMY -0,0893 0,264 0,0797

ZSCORE -0,0102 0,697 0,026

ROA 0,0133 0,241 0,0113

D/E 0,0039 0,228 0,0032

AGE 0,0005 0,998 0,2347

SOLVENCY -0,003 0,073* 0,0017

CREDRATE 1,0978 0,310 1,0799

BASEL 0,1573 0,123 0,1015

F-score 1,3 0,2404

*** p < 0,01; ** p < 0,05; * p < 0,1

Model 2 excluding Swedish companies
Variable Coefficient P-value SD

Const. 1,1687 0,331 1,1985

SIZE 0,0599 0,121 0,0386

ECONOMY -0,0859 0,275 0,0786

ZSCORE -0,0098 0,707 0,0259

ROA 0,013 0,254 0,0114

D/E 0,0038 0,229 0,0032

AGE 0,0009 0,997 0,2352

SOLVENCY -0,003 0,075* 0,0017

CREDRATE 0,9969 0,305 0,9693

BASEL 0,1406 0,171 0,1023

CREDRATE*BASEL 0,4743 0,597 0,8958

F-score 1,29 0,2374

*** p < 0,01; ** p < 0,05; * p < 0,1

9.5 Robustness Tests for Overrepresentation of the Industrial Sector

Model 1 with only industrial companies
Variable Coefficient P-value SD

Const. 0,1927 0,776

SIZE 0,0213 0,590

ECONOMY 0,0263 0,636

ZSCORE 0,0226 0,113
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ROA 0,0004 0,942

D/E -0,0046 0,403

AGE -0,1223 0,220

SOLVENCY -0,0019 0,163

CREDRATE -0,3019 0,047**

BASEL 0,0099 0,878

F-score 0,88 0,5484

*** p < 0,01; ** p < 0,05; * p < 0,1

Model 2 with only industrial companies
Variable Coefficient P-value SD

Const. 0,1813 0,788 0,6724

SIZE 0,0213 0,590 0,0395

ECONOMY 0,0274 0,623 0,0557

ZSCORE 0,0226 0,113 0,0142

ROA 0,0005 0,923 0,0056

D/E -0,0046 0,401 0,0055

AGE -0,1226 0,220 0,0995

SOLVENCY -0,0019 0,162 0,0014

CREDRATE -0,3162 0,059* 0,1658

BASEL 0,0081 0,903 0,0665

CREDRATE*BASEL 0,0447 0,583 0,0812

F-score 0,81 0,6168

*** p < 0,01; ** p < 0,05; * p < 0,1

Model 1 excluding industrial companies
Variable Coefficient P-value SD

Const. -0,7493 0,536 1,21

SIZE 0,0965 0,107 0,0597

ECONOMY -0,0485 0,385 0,0558

ZSCORE -0,0101 0,322 0,0102

ROA 0,0089 0,238 0,0075

D/E -0,0019 0,610 0,0038

AGE 0,3562 0,177 0,2635

SOLVENCY -0,0027 0,179 0,0019

CREDRATE 0,9671 0,231 0,8064

BASEL 0,0707 0,368 0,0783

F-score 1,49 0,1519

*** p < 0,01; ** p < 0,05; * p < 0,1
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Model 2 excluding industrial companies
Variable Coefficient P-value SD

Const. -0,7453 0,539 1,211

SIZE 0,0964 0,107 0,0597

ECONOMY -0,0482 0,387 0,0556

ZSCORE -0,0101 0,322 0,0102

ROA 0,0089 0,237 0,0075

D/E -0,0019 0,609 0,0038

AGE 0,3549 0,179 0,2635

SOLVENCY -0,0027 0,180 0,0019

CREDRATE 0,9359 0,224 0,7677

BASEL 0,0662 0,409 0,0799

CREDRATE*BASEL 0,1098 0,814 0,4674

F-score 1,43 0,1646

*** p < 0,01; ** p < 0,05; * p < 0,1
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