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ABSTRACT 

 

The aim of this research is to produce a model allowing me to estimate the credit risks in 

the aggregate and the sectors levels of the Swedish economy in response to the evaluation 

of key macroeconomic variables. In order to estimate the credit risk models for the Swedish 

economy, one-factor models were used and the employed data were covering the period 

from 2003 to 2011. One factor models’ estimations for the sectors facilitate a comparison 

of default rates’ determiners between different sectors. 

The analyze part of the thesis starts with the estimation of the credit risk model at the 

aggregate economy level and it follows by the estimation of the models for different 

sectors. Ten different sectors are analyzed and for all sectors, the default rate models are 

produced. Furthermore, the paper presents some examples of applying the estimated 

models to macro stress testing. 

The findings demonstrate that in the transport and in the sector others, the most significant 

macroeconomic indicators were GDP, interest rates and repo rates. But, in all other sectors:  

GDP, interest rates and inflation rates showed the highest significant results. All 

coefficients were significant at the 5 % confidence level either in aggregate level or in 

sectors level. The interest rates showed positive relations with the default rates while the 

GDP and the inflation rates showed opposite relations. Reciprocal analyzes of the sectors 

indicated that compared to other sectors, the default rates in the financial sector strongly 

depended on the GDP and in the construction sector it weakly depended on inflation rates.  

In addition, the credit risks were varying between the sectors. At the education and the 

sector others, default rates were low, fluctuated between 0 and 0.05%. In contrast, at the 

manufacturing, the wholesale, the transportation, and the finance sectors the default rates 

were very high. It fluctuated between 0.03% and 0.16%.  

Finally, estimated models were used for the sensitive analyze of default rates by creating 

shocks over the independent variables. So, these calculations provided that, the default rates 

in financial activities sector were the most sensible sector during the shock at the GDP and 

the default rates in the construction sector were the most insensible ones during the shock at 

the interest rates and the inflation rates. 

To conclude, the results of this thesis can help understand the relationship between credit 

risk and macroeconomic indicators. This research provides important findings on how the 

macroeconomic indicators influence the default rates of Swedish economy either at the 

aggregate or at the sectors level. The calculated models can be used for the default rates’ 

prediction or stress testing. 

 

 

Keywords: credit risk, one factor model, sector analyze, aggregate economy 
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CHAPTER 1 INTRODUCTION 

This chapter starts with a description of the problem background and problem 
statements. Following this the contribution and limitation of the research are described. 
An overview of the research approach and the disposition of the thesis are presented at 
the end of the chapter. 

1.1. Problem Background 

At both the global and the country level a healthy banking system is an essential 

condition for financial stability where a major goal of banks as financial intermediates, is 

to balance risk and returns. Credit risk or default risk is one of the most common types of 

risk that banks are exposed to. It occurs since there is a risk that some debtors may not 

repay the outstanding credit owed to the bank. Credit risk therefore needs to be prudently 

managed by banks. Otherwise, as Mullings (2003, p.2) mention, failure to manage credit 

risk might lead to failure of the banks, as well as, to instability in the financial system. 

In addition, among all the risk exposures companies faces, financial risks are one of 

crucial importance for firms’ survival where firms can be treated as debtors. Researchers 

(e.g. Wallace, 2008) group financial risks that debtors face into: market risk, credit risk, 

liquidity risk and operational risk. Among these credit risk has historically stood out as 

one of the most pronounced (e.g. Jakubik & Schmieder, 2008, p.1), especially for firms in 

the financial industry. A number of historical bank failures have arisen due to excessive 

credit risk taking with severe consequences, not only for the bank itself, but also for other 

parties within the economy. For instance, 21 banks failed during the year 2000 in Turkey, 

where the rescue of them was about 54 $ billion, or 83 banks closed in Indonesia during 

1997, where the turnover of these banks were 55 % of the total GDP (Jorion, 2007, p.35). 

What is evident from these examples is that credit risk is of crucial importance and does 

not only stem from a company’s own transactions, operations, and risk taking, but also 

from other parties activities within the economy, i.e. it is also due to external factors in 

the economic environment. Management and control of credit risk due to external 

economic conditions is therefore of central importance for both financial, but also non-

financial firms. 

Due to the risk of contagion of financial risks within an economy, as well as, between 

economies globally, many regulators and actors within the financial industry around the 

world have agreed upon a set of minimum rules that should govern the financial industry. 

These were first given in 1988, known as the Basel Accords (I, II and III), where these 

refer mainly to rules concerning minimum capital adequacy, i.e. minimum capital banks 

are required to hold, for banks in regard to credit risk exposure. At the same time, the 

Basel (II) presents tools to use by financial managers e.g. Vasicek’s loan loss 

distributions (1991) for reducing default probabilities in the banking sectors by 

controlling the volume of held capital. Lamb and Perraudin (2008) states that any banks 

regulated under Basel (II) should calculate the regulatory capital it must hold against 

different credit exposures, based on default probabilities and loss given default. In this 
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way banks applying the Basel (II) regulations can be considered safer compared to other 

banks in terms of default risks.  

Unfortunately, in the assessing process of the risks in the financial system, analysts like 

Moody’s, Standard and Poor’s often limited their analyze to large size firms, where this 

can lead to a distorted picture for smaller countries like Sweden. If we consider the size 

distribution of firms for Sweden, where about 90 % is small-size, 8 % medium-size and 2 

% is large-size firms (Johansson, 1997, p.39) this can possibly distort the picture in the 

case of assessing the riskiness by analysts. Analysis over all firms - small, medium and 

large size - can lead to more prudential assessing the financial risks as well as credit risk.  

Given the importance of credit risks and possible contagion of these between countries, 

managers in financial firms are forced to constantly monitor these risks, not only in 

regard to their own positions, but also in regard to the overall economic environment. 

Due to this it is not surprising that management of credit risks is an important research 

topic in the financial literature (see e.g. Caouette et al. 1998, Broll et al. 2004, and 

Servigny & Renault, 2004). Estimation and management of credit risk has been 

investigated from different dimensions, e.g. at macro and micro level, from short term to 

long term perspective, and with different tools and methodologies. Broadly, four 

methodologies are used in the studies of credit risk (Thoraval, 2006; Allen & Powell, 

2011). The first is based on statistical models using a measure of the relative 

creditworthiness of the entity provided by rating agencies, such as Moody’s, Standard & 

Poor’s (S&P) and Fitch. The second focuses on risk yield curve estimations. The third is 

based on analysis of financial statements and provide a credit rating based on the analysis 

of various financial statement items and ratios of individual borrowers. Finally, in the 

fourth approach models focusing on estimation of default probabilities or Value at Risk 

(VaR) has been developed (Black & Scholes, 1973 and Merton, 1974).  

In much of the more, recent research the fourth approach combined with the main ideas 

of the Basel II accord have been used by researchers and been applied in analysis of 

different sectors in order to manage and control credit risks. A number of researchers 

(e.g. Boss, 2002; Virolainen, 2004; Jakubik, 2006, 2007; Trenca and Banyovszki, 2008; 

Kattai, 2010; Havrylchyk, 2010; Ceca and Shijaku, 2011) applied Basel II methodology 

to estimate credit risk at the macroeconomic level using aggregate default rates as 

dependent variable and different macroeconomic indicators as independent variables. 

These statistical models try to describe the relation between aggregate default rates and 

the state of the economy. Similar studies at the industry level often uses bankruptcy rates 

of firms, loan loss provision or non-payable loans as default rates.  

The output of these macroeconomic credit risk models can be used for stress testing. The 

purpose of such stress testing is to determine common vulnerabilities across the 

companies that can lead to a systemic failure (Jones et al., 2004). The aim of stress 

testing is to analyze the resilience of financial systems to adverse events (Kapopoulos & 

Lazaretou, 2011, p. 8). In other words, the aim of stress testing is, among other, to 

provide finance managers with an understanding of how changes in macroeconomic 

conditions impact the stability of the financial system. 
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1.2. Problem Statement and Research Gap 

The credit crunch in 2008 has intensified the interest concerning management of default 

risks where, according to the Moody’s, at the aggregate level, in 2009 the default rate was 

5.36 %, which is the third highest default rate since 1932 (5.43 %) and 1933 (8.42 %) 

(Varotto, 2011, p.2). As stated before a number of studies have been done to evaluate 

default risks at the macroeconomic level for different countries. Although, much is 

known from these studies, these results are specific for each country and time period. 

That is, it is not possible to directly transfer the results of estimated credit models from 

one country to another, for example, to do stress testing. For instance, Havrylchyk, 

(2010) develop a macroeconomic credit risk model for the South African economy and 

find that, the main drivers of credit risk are high interest rates and declining property 

prices. Jakubik & Hermanek (2008) conduct a similar study for the Czech economy and 

determined that, in the Czech economy, default rates mainly depend on interest rates, 

GDP growth and debt to GDP ratio. Yet another similar study for the Finish economy, 

(Virolainen, 2004) find that GDP, interest rates and corporate sector indebtedness are the 

factors which increase the probability of defaults rates. Thus, different macroeconomic 

indicators have different impact on default rates for different economies. 

Given these earlier country specific studies and the problems with transferring results 

between economies, combined with the lack of similar studies for the Swedish economy, 

the following research questions are posed: 

 Which macroeconomic variables are the most important to explain the 

credit risk in the Swedish economy? 

 Does credit risk vary among economic sectors in Sweden?  

Thus, the focus of this paper is to present a macroeconomic credit risk model for Sweden. 

At the same time, we also investigate whether credit risk vary between different 

industries in the Swedish economy. The developed model for credit risk is not only useful 

for stress testing of default risks in the overall economy, but also at the firm/industry 

level. 

1.3. Contribution of Research 

The contribution of this research can be summed up in the following way: 

 Firstly, since credit risk is the most important risk in the banking sector, 

and has a direct effect on banks’ loan portfolios, the output of this research 

will be valuable information for banks in the managing of their loan 

portfolios. At the same time, investors can use this information in the 

management of investment portfolios. 

 Secondly, nowadays stress testing is a popular tool for countries and 

companies as a tool for testing default risks. The estimated 

macroeconomic default risk model can be used for different kind of stress 

testing.  
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 Thirdly, as a comparison the output of the sector analysis will facilitate 

bankers, investors and policymakers to see separately sector 

vulnerabilities. This is also valuable information for non-financial firms 

engaged in cross-industry affairs. 

 Finally, the output of this research will add new academic evidence to the 

existing literature for a new country (Sweden) not studied before. This will 

facilitate for more accurate cross country comparisons. 

1.4. Limitations of the Study 

The observed variables for calculating the default rate were available from 2003 and the 

study is therefore limited to the time period 2003 to 2011. The limited time period to 

write the thesis only allowed analyzing the one factor model. More time are required to 

apply the multi factor models for sector analyze. At the same time, during the model 

estimations, a limited number of macroeconomics variables are used, where 

macroeconomics variables such as; unemployment rates, different kind if incomes, 

working hours etc. are eliminated.  
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1.5. Model of Research 

In Figure 1 an overview of the chosen research model is presented. 
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Figure 1: The research model. 

At the first level, related literatures were investigated and data and information are 

collected required for the estimation of the models. At the second level, the collected data 
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are used in the estimation of credit risk models with specifications based on the theories 

formulated in the earlier literature. Finally, after the estimations of default risk models, 

the results are discussed and used in a small stress testing illustration. 

1.6. Disposition 

The paper is organized as follows: in chapter two the research methodology introducing 

an overview of the methodological approach for this research is presented. It contains the 

methodological approach and research strategy. In chapter three the theoretical 

framework underlying the study is presented. This chapter provides an overview of 

related studies by describing the earlier literatures and studies about the context that 

discussed in the empirical part of this research.  In chapter four the output of the 

quantitative study is presented while chapter five contains a discussion based on the 

outputs of models and tests. In chapter six the conclusion of the whole study is presented, 

while in the final chapter the overall research and findings are discussed. The suggestions 

for further researchers are also part of this chapter. 
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CHAPTER 2 RESEARCH METHODOLOGY 

In this chapter I described the overall methods which are appropriate for this research. 
Brief information is given about the choice of the subject. Perspective and Preconception 
prove my attitudes about the choice of the topic. It follows by my methodological 
approach, type of study, research strategy, and method parts.  

2.1. Choice of Subject 

In this thesis I chose a topic in finance. My future plan is to work as a credit risk manager 

in an international company, so this topic will be useful in my future carrier.   

During my study year I have successfully passed all required subjects in the Finance 

Program at Umea University. At the same time, my  previous part time work experience 

in the banking sector along the theories which I learned during my master program 

exhilarate me to choose this subject. The 2008 subprime crises and current financial 

situation make me think about the importance of credit risks in the case of the Swedish 

economy.  

Credit risk has received a new and increased attention since the credit crisis. Credit risk 

appeared to be not just the traditional risk that financial institutions avoid when lending 

money, but it became a financial instrument traded over the world (Beem, 2010, p. 1). 

Last decades scholars started to investigate credit risk at the macroeconomic level, so by 

using Basel II models it is possible to see the relationship between credit risk and 

macroeconomic variables. This approach to credit risk is facilitating awareness to the 

potential risk which comes from credit risk in the case of macroeconomic variables. So, 

some countries, such as England, Germany, and Czech etc. have used such models in 

order to see the relationship between default rate and macroeconomic variables. In this 

paper I am going to apply such models for Sweden. The outcome of this paper can be 

useful findings for investors and policy makers in planning of investments and financial 

policies both at the aggregate economic level and for different sectors in the economy. 

2.2. Perspective 

The perspective of individuals and organisations are simple because there are a lot of 

indicators which have direct or indirect effect in the formulation of perspective. For 

example, individual’s judgment or organisations situation can be a factor which 

determines perspective. Credit risk is very important factor for investors, firms, policy 

makers and central banks so I will analyse credit risk from a financial management 

perspective. So, this work is mainly described for direct or indirect investors in Sweden 

and policy maker authorities. The last decade different crises in the financial sector 

highlighted credit risk as one of the common risk types and in the macroeconomic level 

the negative effect of credit risk can be unavoidable. So my findings can help for policy 

makers and investors to be aware about the potential credit risk at the macroeconomic 
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level in Sweden and in this way the investor can reduce the risk with financial tools and 

the policy makers also can plan some financial tools to reduce the credit risk at the 

country level. 

2.3. Preconception 

Credit risk modelling for Sweden as a topic was not just a random choice for my thesis. 

My future plan and my previous courses in financial management motivated me to 

choose this topic. At the same time my part time work experience in a central bank 

doubled my motivation for this topic. My bachelor degree in International Economic 

Relations and current master degree in financial management mutually trigged me to 

make a model for credit risk for the Swedish economy.  

2.4. Research Philosophy 

Research philosophy is determined what reality is. On its way, the choice of research 

philosophy is not just to design a good study, but also it helps to clarify the direction of 

the study. Basically there are two types of research philosophies: 

 Ontological orientation 

 Epistemological orientation 

The first orientation deals with the nature of the world and what the researchers know 

about it. Objectivist and constructionist are two different positions of ontology. Based on 

Bryman & Bell (2007, p. 16-25) in objectivism position, independent social reality from 

researcher’s mind exist externally out there. But in constructionist position, social reality 

is only being constructed and does not exit externally.  

The objective of this study is to analyse and evaluate the factors which increases the 

probability of default or increases the credit risk at the aggregate economic level and at 

the firm level. We develop the statistical models that help us to evaluate the relationship 

between default rates and other macroeconomic variables. Generally and what the 

common sense suggest that there exists some relationship between default rate and 

macroeconomic variables, which partly places this study into the ontological side. 

However, macroeconomic variables are influenced by social influences and are not 

independent themselves. 

On the other hand, the epistemological orientation explains how to study social reality. It 

has two positions which are positivist and interpretive. The one where the researchers use 

the reality that exist by testing the existing reality is positivist approach. Another position 

of epistemological orientation is interpretive position. Interpretivism is based on the 

evidence where social reality has a meaning for human beings and where human action is 

meaningful (Bryman & Bell, 2011, p.18). 

The above explanation shows that this study is more appropriate with positivist positions 

of epistemological orientation. Commonly, epistemology deals with the knowledge and it 
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can be define as a determinant of acquire of the knowledge. In this research, the 

relationships between the variables are estimated based on statistical test. The default 

rates model estimated by different macroeconomic variables. During the research process 

about eight different variables are tested with different time lags. And these entire tests 

provided us to get the final significant models for default rates. To conclude, all the 

above discussed process is about how to acquire the knowledge, and it follows by testing 

the existing reality which fits to positive positions of the epistemological orientation.  

2.5. Research Approach 

Simply, the research approach determines the association between theory and research 

work. Based on Saunders et al. (2009, p. 82) the research approach is the way the 

researchers are collecting the required data in order to find the answer for the stated 

research questions. The research approach is generally studied under two approaches 

which are deduction and induction (Saunders et al., 2009, p. 85). The deduction and 

Induction approaches can be described as below. 

Deduction Theory         Hypothesis         Observation              Confirmation 

Induction Observation    Pattern          Tentative Hypothesis         Theory 

Figure 2: Deduction and Induction, 
Source: Bryman & Bell, 2011 

Based on the Figure 2, the inductive method is the deductive method "turned upside 

down". In Deductive method the researches starts with hypothesis by using theory. The 

aim of used data and information is to confirm or reject the hypothesis to resolve issues.  

But the inductive method starts with observations and data collection. After testing the 

collected data the researchers construct a theory.  

As described earlier, the objective of this study is to study the factors that increase the 

credit risk or default rate at aggregate and at firms level. Given the theoretical 

background from earlier research, we tried to evaluate the relationship between default 

rates and different macroeconomic variables for the aggregate Swedish economy and at 

the firm level. In existing literature, there are some works that investigated the credit risk 

models for different countries. But the results of that studies show that, the output of the 

estimated models cannot be applied for other countries. So, we followed the stage of the 

deductive method in this research by starting to conduct the research questions based on 

the existing theories. Furthermore, after conducting the research question and analyzing 

the data, we estimated the credit risk model for the Swedish economy. Finally, we got the 

results that confirmed by the existing theory. 
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2.6. Type of Study 

Saunders et al. (2009) described some types of studies. The most common types of 

studies are: exploratory, descriptive and explanatory types. The former research type is a 

research that focusing on understanding of the problem by investigating new ideas and 

solutions. Second research type identifies an accurate profile of situation or event, but not 

the causal linkages of the elements. Latter one is to identify the casual linkages between 

variables (Saunders et al., 2009, pp.139-140). Based on above statements my thesis is 

appropriate to the explanatory research form, simply because I am trying to find casual 

linkage between variables.  

2.7. Research Strategy and Method 

“A research method is simply a technique for collecting data and involves a specific 

instrument such as a self-completion questionnaire or structured interview schedule, or 

participant observation whereby the researcher listens to and watches others” (Bryman & 

Bell, 2007, p. 40). Based on Bryman & Bell (2011, pp. 26-29), a quantitative and 

qualitative research can be taken to form two distinctive clusters of research strategy 

whereas it is possible to conduct research with a combination of these two strategies.  

The one which generate and utilizes the collected numerical data are called quantitative 

research method. In other words this method employed in the case of numerical data. At 

the same time, as Bryman & Bell (2011, p. 27) stated, this method is more associated 

with the deductive approach with positivism and objective philosophical stance. 

In contrast, a qualitative research method applies on non-numerical data (Saunders et al., 

2009, p. 151) and this method is more associates to the inductive approach with 

interpretivism and constructionism philosophical stance.  

To conclude, the above definition of different types of research methods demonstrate 

that, used data are the main indicators of the choice of method. In this paper my aim is to 

analyze the relationship between default rates and macroeconomic indicators by creating 

a credit risk model based on secondary data sets which are numerical data. On the basis 

of the research questions and objectives, I chose the quantitative research strategy that 

emphasizes quantification in the collection and analysis of data (Bryman & Bell 2011, p. 

26).   

2.8. Literature and Data Source 

Generally there are three categories of literature sources which are: primary, secondary 

and tertiary (Saunders et al., 2009, p. 64). In this research, basically I used secondary 

numerical data that taken from books, journals, and databases. A huge amount of articles, 

doctoral dissertations and books are investigated and useful and necessary contributions 

are collected in order to demonstrate the literature review section of the study. The Umea 

University Library, Google Scholar and Riksbanken were the main sources of the used 

data sets and literatures. The main reason of the choice of secondary data was the limited 
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time period for the compilation of the study. Based on the Bryman & Bell (2011, pp. 312-

320) the quality of the secondary data is high in official database comparing to other 

sources and the opportunities of longitudinal analysis, as well as, for cross cross-cultural 

analysis are higher. Those characteristics were appropriate for my thesis, so, I made 

cross-sectors analyse and the choice of secondary data are increased the quality of my 

work. 
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CHAPTER 3 THEORETICAL FRAMEWORK 

This chapter covers the theories that are relevant to my study. The literature review goes 
through the previous academic studies that have been done in the area of Stress testing 
and Credit Risk analyse. It follows by the literature review of the relationship between 
macroeconomic variables and default rates application in different countries. Finally, the 
chapter concludes with a detailed mathematical derivation of the Credit Risk Model. 

3.1. Financial Risk 

At present financial institutions are facing different kind of risks. What is risk? Risk can 

be defined as the volatility of unexpected outcomes, which can represent the value of 

assets, equity, or earnings. Finance theory defines risk as the dispersion of unexpected 

outcomes owing to movements in financial variables. Dispersal can finish with negative 

or positive deviations that should be viewed as sources of risk. In both cases, however, 

the risks should be managed carefully because of their potential for damage (Jakubik, 

2007, pp.3-7). 

Financial risk arises through countless transactions of a financial nature, including sales 

and purchases, investments and loans, and various other business activities. It can arise as 

a result of legal transactions, new projects, mergers and acquisitions, debt financing, the 

energy component of costs, or through the activities of management, stakeholders, 

competitors, foreign governments, or weather (Jakubik, 2006, p. 2) 

Financial risk is a broad concept that relates to any form of financing. It can be classified 

as; market risk, credit risk, liquidity risk, operational risk, model risk which visualized in 

Figure 3. 

 
Figure 3: The different types of financial risks, 
Source: Wallace, 2008. 
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3.1.1. Market Risk 

Market risk is defined as a risk associated with overall market movements. The 

associated market risks are interest rate risk, exchange rate risk, inflation risk and 

commodity price risk (Wallace, 2008). 

Interest rate risk is the potential impact on an institution’s earnings and net asset values of 

changes in interest rates.  For ex., when market interest rates rise, the price of fixed 

income securities usually drops (Bank of Jamaica, 2005). 

A common definition of exchange rate risk relates to the effect of unexpected exchange 

rate changes on the value of the firm (Madura, 1989). Exchanges rate risk refers to the 

variability in earnings resulting from changes in exchange rates (Keown, 2010, p. 391). 

The inflation is defined as the rate at which the general level of prices for goods and 

services rises and deflation, consequently, is the rate at which the general level of prices 

for goods and services falls. In case of inflation the unit of currency loses its purchasing 

power with the time while in case of deflation the unit of currency gains the purchasing 

power (Voznyuk, 2010, p.3). So, inflation risk reflects the likelihood that rising prices 

will eat away the purchasing power of your money (Keown, 2010, p. 390). 

Commodity price risk arises whenever an organization has exposure to changes in 

commodity prices as part of its business operations. Changes in commodity prices can 

have an adverse impact on an organization’s profit margins if the increased costs cannot 

be passed on to the customer. Transport companies, for example, are exposed to the risk 

of rising fuel prices (Queensland Treasury Corporation, n.d.). 

3.1.2. Credit Risk 

Credit Risk is essentially assessing the risk that you will not be able to meet your 

contractual payment obligations (Npower, 2010). Credit risk has received new and 

increased attention since the credit crisis. Credit risk appeared to be not just the 

traditional risk that financial institutions avoid when lending money, but it had become a 

financial instrument traded around the world (Beem, 2010, p. 1). 

Credit risk can be classified into Default risk and Creditworthiness risk as follows. 

Default risk corresponds to the risk that the debtor fails to meet his contractual financial 

agreement towards his creditor. Creditworthiness risk is defined as the risk that the 

perceived creditworthiness of the borrower or the counterparty might deteriorate, without 

default being a certainty (Bruyere. et al. 2006, p. 8). 

3.1.3. Liquidity Risk 

Liquidity is generally defined as the ability of a financial firm to meet its debt obligations 

without incurring unacceptably large losses (Lopez, 2008). Acerbi & Scandoly (2008) 

argued that liquidity risk is the unfailing shadow that precedes any severe market crisis. It 
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is always the ultimate fuse carrying the spark which explodes market and credit risks and 

it is often the catalyst which transforms isolated loss events into systemic contagious 

breakdowns. 

Keown (2010, p. 391) define liquidity risk as: “Liquidity risk deals with the inability to 

liquidate a security quickly and at a fair market price”. The important characteristic of 

liquidity risk is that there is a positive relationship between liquidity risk and uncertainty 

about the time elements, concession, and transaction cost. So the greater uncertainty 

about the time elements, concession, and transaction cost, the greater the liquidity risks 

(Madura, 2008). 

3.1.4. Operational Risk 

The commonly used definition of operational risk is the one contained in the Basel II 

Committee regulations. The committee has adopted a common industry definition of 

operational risk, namely: “the risk of direct or indirect loss resulting from inadequate or 

failed internal processes, people and systems or from external events” (Bank for 

International Settlements, 2001). 

There are two different kind of operational risks which are (Gregory, 2010): 

 Business Risk: The risk that mainly arises when market conditions worsen. For 

example, price competition and reputation changes for financial institutions. 

 Event Risk: The risk that arises as a result of surprises due to human activities, 

error in judgments, which also includes regulatory and political changes (Lore & 

Borodovsky, 2000) 

3.1.5. Model Risk 

Derman (1996) argued that model risk is the risk involved in using models to value 

financial securities. He described different kind of model risk which arises from using a 

model. Those are: 

 Wrong model risk: inapplicability of model, incorrect model specification 

 Model implementation risk: programming errors, technical errors etc. 

 Model usage risk: Implementation risk, data issues, calibration errors. 

Rebonato & Jackel (1999) considers an alternative definition where he defined it as "the 

risk of occurrence of a significant difference between the mark-to-model value of a 

complex and/or illiquid instrument, and the price at which the same instrument is 

revealed to have traded in the market". 
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3.2. Credit Risk 

Credit Risk is the oldest form of risk in the financial markets. If credit can be defined as 

“nothing but the expectation of a sum of money within some limited time,” then credit 

risk is the chance that this expectation will not be met. Credit risk is as old as lending 

itself, which means that it dates back at least as far as 1800 (Caouette et al, 1998, p. 1). 

During the history, authorities tried to reduce the credit risk as much as they can. 

Recently credit risk became the most important risk in banking books and this fact started 

to be even more popular after the 2008 U.S. subprime crisis.  

Every day, new analytic tools to measure, manage, and control credit risk are created and 

promoted, making the present a very exciting time for credit professionals (Caouette et 

al., 1998, p. IX). 

3.2.1. Regulation of Credit Risk- BASEL 

The Basel Committee on Banking Supervision introduces a forum for regular cooperation 

on banking supervisory matters. The objective of Basel committee is to improve the 

quality of banking supervision worldwide by exchanging information on national 

supervisory issues, approaches and techniques, along a view to promoting common 

understanding. At the same time the Committee developed guidelines and supervisory 

standards in the finance sector, for instance, standards on capital adequacy, the Core 

Principles for Effective Banking Supervision, and the Concordat on cross-border banking 

supervision.  

Basel II is the second of the Basel Accords, which was published in 2004, and covers the 

recommendations on banking laws and regulations issued by the Basel Committee on 

Banking Supervision. Basel II presented one of the Committee standards for banking 

regulators in order to control the volume of capital that banks need to put aside to guard 

against the potential financial and operational risks that banks face (Bank for 

International Settlements, 2004). So, Basel II attempted to accomplish this by setting up 

risk and capital management requirements to ensure that banks have adequate capital for 

the risk which either bank exposes itself to through its lending or by its investment 

practices. In other words, potential risk that the bank is exposed will determine the 

volume of the capital requirement, so the greater amount of capital for the bank needs to 

hold to safeguard its solvency and overall economic stability for the greater risk. 

3.2.2. Credit Risk Measurement 

Huge losses due to credit defaults have forced investors, especially financial institutions, 

to actively measure and model the credit risk in their portfolios.  

The Basel II framework identifies the following most widely used parameters associated 

with credit risk measurement (Bank for International Settlements, 2004): 

http://en.wikipedia.org/wiki/Basel_Accords
http://en.wikipedia.org/wiki/Basel_Committee_on_Banking_Supervision
http://en.wikipedia.org/wiki/Basel_Committee_on_Banking_Supervision
http://en.wikipedia.org/wiki/Risk_management
http://en.wikipedia.org/wiki/Capital_adequacy
http://en.wikipedia.org/wiki/Solvency
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 Probability of default (PD): the probability that a default event occurs at the 

counterparty of a financial contract in a given time.  

 Loss given default (LGD): the percentage of the exposure at default that is lost on 

a contract when the counterparty defaults.  

 Exposure at default (EAD): the EAD measures the extent to which an investor is 

exposed to the counterparty in case of a default event at the counterparty.  

 Effective maturity: the effective maturity of a financial contract is the longest 

possible period available to the counterparty to fulfill all of its contractual 

obligations. Where maturity is treated as an explicit risk component, banks will be 

expected to provide supervisors with the effective contractual maturity of their 

exposures.  

3.3. Stress Testing Credit Risk Models 

“Stress testing can be described as a process to identify and to manage the situations that 

could cause extraordinary losses”. (Lorion, 2007, p. 357), Cihak et al. (2007) defined 

stress testing as a process that covers six steps which are: the identification of specific 

vulnerabilities of concern, the scenario construction, to organize the output of the 

scenario in a certain way which could be applied for different financial reports of the 

organization, the performance of the numerical analysis, to look for any side effects for a 

second period, finally summarizing the results and reporting them.  

In the financial sector, stress tests provide information on a system’s potential losses 

under exceptional but plausible shocks, helping policymakers assess the significance of 

the system’s vulnerabilities (Fiori et al, 2009, p.10). The aim of stress testing is to 

analyze the resilience of the financial system to adverse events (Ceca & Shijaku, 2011, p. 

8). 

The output of macroeconomic 

credit risk models can be used 

for stress testing and also is 

useful for central banks in 

managing and controlling 

banking system financial 

stability. Summary of the 

stages in a macro stress test 

based on Fiori et al. (2009) is 

described in Figure 4. The 

macroeconomic model 

estimation and more detailed 

mathematical formulas are 

described in later sections. 

 
Figure 4: Stages of stress testing. 
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Two basic groups of models are usually used for credit risk modeling. The first group is 

called- individual credit risk models and second group is called- macroeconomic credit 

risk models.  

Macroeconomic credit risk models take into account the macroeconomic environment. In 

general, these types of models try to estimate the default rate from macroeconomic data 

(Jakubik, 2006, p.5). Commonly, GDP growth, real and nominal interest rates, inflation 

and indebtedness are used as macroeconomic indicators (Kattai, 2010, p.14).  

There are some macroeconomic models which can be used for estimating credit risk at 

the country aggregate economic level. For instance, Dynamic models, One-factor models 

and Multi-factor models can be used for this reason. The one-factor model will be used in 

my research and are described with more detailed in the following sections. 

Wilson (1997a, 1997b) developed a credit risk model that explicitly links macroeconomic 

factors and corporate sector default rates. This model is used as an input for stress testing. 

The process of stress testing can be summarized as; to calculate the default rate, to use 

credit risk model in order to estimate model for default rate, to use this model as an input 

for stress testing.  

Actual default rates can be calculated in different ways. Non-performing loans (NPL), 

loan-loss provisions (LLP), bankruptcy rate can be used as dependent variables in 

estimation of macroeconomic credit risk models. As macroeconomic variables, GDP, 

exchange rate, interest rate, unemployment rate etc. can be evaluated. Blaschke et al. 

(2001), Cihak et al. (2007), Alessandri et al. (2009), Marcucci & Quagliriello (2008), 

Jakubik & Hermanek (2008), Kattai (2010) used NPL for calculating the actual default 

rate in their works. Lehman & Manz (2006), Jimenez & Mencia (2009), Fiori et al. 

(2009) used LLP to estimate default rate. Bankruptcy is another variable that may be used 

in calculation of default rates. 

 Jakubik (2006), Trence & Benyovszki et al. (2008) used bankruptcy in order to calculate 

the default rates. So, default rate can be obtained by dividing the number of bankruptcy 

proceedings companies by the number of active companies during the time period 

(Trence & Benyovszki et al. 2008, p. 2). In this paper the default rate is modeled using 

the bankruptcy rate of companies in proportion to the total number of companies for the 

aggregate economy and for the given sector of the economy.   

3.4. Credit Risk Modeling For Different Countries 

Nowadays, most of the authorities use some form of stress testing or sensitive analyses. 

Different variables in the case of independent and dependent variables are used in 

different countries. Different papers related with application of stress testing credit risk 

models that have been applied to Finish, Czech, and Albanian etc. economies are 

discussed below. 

 



18 

` 

3.4.1. Austrian Economy 

Boss (2002) used a credit risk model in his work and he applied this model on Austrian 

corporate sectors’ aggregate data. This model facilitates estimation of expected and 

unexpected losses for a defined credit portfolio, conditional on the current 

macroeconomic conditions. He used a stress scenario in two cases. The first case 

analyzed the differences in host country risks and second case represents a worst case that 

deliberately exceeds historical shocks. He determine that, for the Australian banking 

system is not put at a risk by the hypothesized crisis despite the dramatic worsening of 

the economic environment implied by the scenario.  

3.4.2. Finish Economy 

Virolainen (2004) have modeled and estimated a macroeconomic credit risk model for 

the Finish corporate sector.  He applied Wilson’s model (Wilson, 1997a, 1997 b) to 

analyze industry-specific default rates. After developing the credit risk model, he applied 

macro stress testing for findings. By stress testing of the credit risk model he analyzed the 

impact of stress scenarios on the credit risks of an aggregated Finish corporate credit 

portfolio. She concluded that the empirical results suggests a significant and fairly robust 

relationship between industry-specific default rates and key macroeconomic factors 

including the GDP, the interest rate and the corporate sector indebtedness. As a 

macroeconomic variable he used aggregate GDP for analyzing industrial specific credit 

risk and he offered that, using industry specific GDP would make it possible to analyze 

the impact of industry-specific shocks.  

Jakubik (2006) used a macroeconomic credit risk model to find out if credit risk varies 

with economic sectors. He examined how significant macroeconomic indicators 

determined the default rate in the economy by applying macroeconomic models for the 

Finish economy. As dependent variable he used monthly industry- specific default rates 

which are described in Figure 3. He used a dynamic model, a one-factor model and multi-

factor model in his research. As macroeconomic variables he used interest rate, 

exchanged rate and real GDP growth rates. He finds that, the one-factor model can 

provide better results for relatively homogenous portfolio. But at the same time the one-

factor model is not able to give sufficient results of relationship between industry specific 

factors. In order to solve this issue he used a multi-factor model and this model facilitate 

to providing some results about interaction between industry specific sectors. 

The Figure 5 describes the industry-specific defaults rates for the Finish economy. It 

shows that in different sectors the default rates are varies. For instance, in the 

manufacturing sector default rates shows very high deviation so it changes between 

0.15% and 0.6% but in contrast, the default rate in the agriculture sector shows more 

stable trend and it changes between 0% and 0.1% during the tested period. Default rate 

differences between sectors motivated me to come up with this research as well.  
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Figure5: Monthly industry-specific defaults rates, 

Source: Jakubik, 2006, p. 13 

3.4.3. Czech Aggregate Economy 

Jakubik (2007) investigated the link between macroeconomic development and credit 

portfolio quality. He estimated a one-factor macro credit risk model for the Czech 

economy. The aim of his work was to produce a model which facilitates to estimate the 

expected proportion of bad loans in the total loan portfolio of banks in response to the 

evolution of key macroeconomic indicators. Figure 6 describes the performance of the 

macroeconomic credit risk model for the Czech economy which Jakubik estimated. He 

found out that there is a very strong link between the bank portfolio quality and the 

macroeconomic environment in the Czech economy. Finally he used the estimated credit 

risk model for testing the impacts of macroeconomic shocks on the default rate of the 

banking portfolio at the level of the aggregate economy.  
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Figure 6: Performances of a credit risk model for the Czech economy, 
Source: Jakubik, 2007, p.11. 

Jakubik & Hermanek (2008) conducted a comparative study between the Germany and 

the Czech economy. He applied a macroeconomic credit risk models for the corporate 

sector and the household sector for both countries. He used a Merton-type one factor 

credit risk model to estimate the aggregate corporate and household default rates based 

on non-performing loans. He used different methods to calculate observed default rates. 

So, non-performing loans were used to calculate the default risk for both countries. As 

macroeconomic variables he tested a number of macroeconomic variables, but he 

determined that, nominal interest rate, real GDP growth, debt to GDP ratio are significant 

factors for credit risk models. After estimating credit risk models for the Germany and 

Czech Republic corporate and household sectors’ he used this model in stress testing of 

credit risks. He used historical simulation type of stress testing.  As a result he stated that, 

modeling was meaningful for the corporate sector, while this was not entirely the case for 

the household sector. As a result of the stress testing he found that for the German 

economy the impact of macroeconomic shocks is apparently much less pronounced than 

for the Czech economy.  

3.4.4. Romanian Economy 

Trence & Banyovszki (2008) applied a macroeconomic credit risk model that links a set 

of macroeconomic factors and industry-specific corporate sector default rates using 

Romanian data. In their work, they followed Virolainen’s (2004) methodology (discussed 

above), modeling and estimating industry-specific defaults rates. They used a logistic 

functional form in order to model the average default rate for industries. The main goal of 

their work was the determination of the expected and unexpected loss of the hypothetical 
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credit distribution and analyzing the changes of this loss caused by the changes of the 

macroeconomic environment. They determine the relationship between macroeconomic 

variables and default rates. For instance, they found that as the interest rate decrease, the 

probability of default rate, expected and unexpected loss decreased. Finally they analyzed 

the simulation of the credit loss distribution. By using Mat lab software with Monte Carlo 

method they simulated the credit loss distribution.  

3.4.5. Estonian Economy 

Kattai (2010) investigated the credit risk model that has been developed for the Estonian 

banking system. Like Jakubik & Hermanek (2008) he used non-performing loans in 

calculation of default rates. The non-performing loans and loan loss provisions have been 

modeled conditional on the underlying macroeconomic factors. Comparing to other 

researchers (Virolainen, 2004, Jakubik, 2006, 2007, Hadad et al., 2007, Trence & 

Banyovszki, 2008, Marcucci & Quagliariello, 2008, Simons & Rowles, 2009, 

Havrylchyuk, 2010 etc.) he analyzed more macroeconomics variables which would have 

effects on default rates. As an independent variable of default risk model Kattai (2010) 

used unemployment rate, economic growth, interest rate and recycling rate etc. that are 

described in Table 1.  

Table 1: The macroeconomics variables used in the model estimation for the Estonian economics 

 
Source: Kattai, 2010, p.17. 

3.4.6. South African Economy 

Havrylchyk (2010) developed a macroeconomic credit risk model for stress testing the 

South African banking sector. Relying on loan loss provisions based on data from 2001-

2008, she constructed separate models for the household, the mining, the electricity, and 

the transportation sector. Loan loss provisions were used for calculation of the dependent 
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variable-default rate. She determined that, the main drivers of credit risk in South Africa 

are high interest rates and declining property prices. Overall, she developed 

macroeconomic stress scenarios for the estimated macroeconomic credit risk model. She 

concluded that, macroeconomic shocks have a large impact on credit losses and owing to 

a high level of current capitalization the banking sector is getting resilient to severe 

economic shocks. In a nutshell, her study explore that, South African banks are very 

sensitive to interest rate increases. 

3.4.7. Albanian Economy 

Ceca & Shijaku (2011, p. 7) stated that, “stress tests are a very important tool for 

assessing of the ability of economic agents to offset the impact of large shocks on their 

wealth”. They developed a macro stress test for assessing the impact of the direct and 

indirect credit risk for the aggregate Albanian economy. In order to create the credit risk 

model they used non payable loans (NPL’s) as a dependent variable of their model, and 

Interest rates, GDP and inflation rates were used as independent variables. After 

estimations the model, they made a Monte Carlo simulation in order to simulate the 

distribution of losses. As a result of their estimation, they find a significant effect of the 

changes in the euro exchange rates and the Euribor interest rates on the default rates, as 

well as, GDP growth. 

3.5. Mathematical Derivation of a Credit Risk Model 

The traditional macroeconomic models for default rates predict the relationship between 

macroeconomic variables and default rates. The general form of this function is: 

    (  )          (1) 

In above function,    describes the default rate at time   and  (  ) describes some 

function of macroeconomic variables from      till    time phase. The relationship 

between default rates and macroeconomic indicators can be modeled though this 

function. 

Model 1 are usually related to individual risk models that can be described as follows: 

    (  )          (2) 

Where    is the individual default probability at time    and   are some indicators of 

clients quality related to the financial state. Macroeconomic indicators can also be used as 

a part of this model. Jakubik (2007, p. 2) states that, originally macroeconomic factors 

were not considered, but in recent years a lot of papers have included reached the 

influence of the macroeconomic environment in the credit risk models. 

Generally, as a core of traditional models, try to find the empirical observed relationship 

between default rates and macroeconomic variables. The relationship between default 

rates and macroeconomic variables are simply modeled by linear and probit or logit 
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models. Generally two approaches applied for modeling are either a static or a dynamic 

approach. As a dynamic approach Vector autoregressive models (VAR) are often used.  

A static approach is derived from the Merton model (Jarrow et al. 2003). This model is 

used in the Basel II framework. The one-factor models belong to the Merton models class 

that will be used in this study, and are described in next sub-section. 

3.5.1. The One-Factor Model 

The one-factor model is a type of latent factor model that belongs to the Merton structural 

model class. Rosch (2005), Hamerle et al. (2004), Jakubik (2006 & 2007) used the one-

factor model in their papers.   

Based on the Merton model, in the one-factor model, a normal distributed process is 

assumed for the firms’ logarithmic return on assets. A discrete normalized logarithmic 

return process satisfying the following equation for every company in aggregate economy 

is assumed: 

     √     √              (3)   

In above model,   denotes normalized logarithmic return of assets for each firm   at 

timet.   denotes the normalized logarithmic return in the economy independent of the 

firm at time  , where the return is assumed standard normally random distributed. It can 

be explained as the macroeconomic specific part of return.   denotes the firm specific 

return which is assumed standard normally distributed. The coefficient p indicates the 

correlation between the returns on assets of any two debtors. At the same time, all 

random variables are assumed serially independent as: 

        (   ) 

       (   ) 

The expected return and variance given (3) are given by: 

 (   )             (4) 

   (   )   (   
 )   (   )

   (   
  (   )   

    √ √        )   (5) 

Given the above assumptions the returns of assets for each firm   at time   is a standard 

normal distribution as stated in equation (4) and (5). As Jakubik (2006) stated, the basic 

idea of this model comes from the Merton model. Default event is assumed when return 

on assets decrease under some threshold. Simply,  

 (     )   (     )        (6)  

Here   denotes a random variable with the two potential states and   denotes a constant 

or variable threshold that depends on time. 
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    {
                                     
                                                           

      (7) 

In the second state, changes in the threshold are assumed to depend on the 

macroeconomic environment at time t. Different macroeconomic variables can be 

considered. So, 

     ∑     

 

   

 

           (8) 

In model (8),   denotes the -th macroeconomic variable one of N and  is a constant 

coefficient. In this specification the threshold is modeled by a linear relationship. When 

the macroeconomic conditions change this affects the value of the threshold for default at 

time. Based on good and bad times it is different, so in good time this value is high and 

vice versa. In common, recession decreases the value of the threshold for default events. 

The default probability of firm   at time  is given below in the case of unchangeable 

default threshold (    ): 

    (     )   (     )   (√    √         )   (  )  (9)  

in the equation (9),   is the cumulative standard normal distribution function. 

 The equation (10) describes the conditional default probability where    is random factor 

at time t. 

  (  )   (    
   √   

√   
)   (

   √   

√   
) 

        (10) 

in the case of changes threshold, equation (8) can be modified. In this case the model can 

be modified as linear combination of macroeconomic variables. So, with macroeconomic 

variables the model will look like as, 

     (     )   (     )   (√    √          ∑     )  

 

   

 

  (   ∑     ) 

 

   

 

           (11) 

Where  is denoting the distribution function of the normal distribution and     denoting 

the macroeconomic indicators are included in the model (GDP, interest rate, inflation rate 

etc.) this enables us to derive the following model (12) that describes the relationship for 

the conditional probability of default in response to the realization of an unobservable 
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factor where,    denotes the conditional default probability on a realization of a random 

factor and macroeconomic variables    at time  , 

  (  )   (    
   ∑       √   

 
   

√   
)   (

   ∑       √   
 
   

√   
) 

           (12)  

As Jakubik (2007) noted, if a very high number of borrowers are assumed in the 

portfolio,   (  )  will be the same for all individuals, and all default events will be 

independent. The number of defaults  (  ) at time  then has binominal distribution with 

conditional default probability  (  ) and the given number of companies  . 

 (  )    (    (  ))         (13) 

 

Here the conditional probability of having exactly default at a certain time   can be 

modeled as, 

 (           )  (
  
  
)  (  )

  (   (  ))
         (14)  

 

And, the unconditional probability can be calculated by the integral of the random factor,  

 (     )  ∫ (
  
  
)

  

  

  (  )
  (   (  ))

      (  )    

           (15) 

3.5.2. Estimation of the One Factor Model 

Structural equation modeling (Schumacker and Lomax, 2004) or Partial Least Squares 

Regression (Abdi, 2007) can be used in application of model (12). Generally, the 

Structural Equation Modeling (SEM) is a more powerful alternative to multiple 

regression, path analysis, factor analysis, time series analysis, and analysis of covariance. 

The SEM grows out of and serves purposes similar to multiple regression, but in a more 

powerful way which takes into account multiple latent independent variables each 

measured by multiple indicators, one or more latent dependents also each with multiple 

indicators, the modeling of mediators as both causes and effects, modeling of 

interactions, nonlinearities, correlated independents, measurement error, and correlated 

error terms (Garson, 2012).The relationship between default rates and macroeconomic 

variables can be modeled by SEM because of the above stated characteristics.  

The Partial Least Squares Regression (PLS) is an alternative way to create a model for 

default rate and macroeconomics variables. PLS procedure estimates partial least squares 

(PLS, also known as "projection to latent structure") regression models. PLS is a 

predictive technique that is an alternative to ordinary least squares (OLS) regression, 

canonical correlation, or structural equation modeling, and it is particularly useful when 

http://faculty.chass.ncsu.edu/garson/PA765/regress.htm
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predictor variables are highly correlated or when the number of predictors exceeds the 

number of cases (Garson, 2011). 

PLS combines features of principal components analysis and multiple regressions. It first 

extracts a set of latent factors that explain as much of the covariance as possible between 

the independent and dependent variables. In our case independent variables are GDP, 

Interest rate, Exchange rate, Inflation rates, Bond rate etc. and default rate are included as 

the dependent variable. Then a regression step predicts values of the dependent variable 

using the decomposition of the independent variables. 
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CHAPTER 4 PRACTICAL METHODOLOGY 

This chapter describes the practical methodology of this research. The chapter 
introduces the data, time horizons and will be followed by data collection method.  

4.1. Sample Data 

The aim of this work is to create a default risk model for the Swedish economy at the 

aggregate level and to find out how credit risk varies with economic sectors. Different 

macroeconomic variables and economic sector data are used in this paper. The sectors, 

which represent more than 90 percent of aggregate economy, are used in this research 

and those sectors are described in Table 2.  

Table 2: Economic Sectors. 

Notations Sectors 

A Agriculture, hunting and forestry 

M Manufacturing 

F Construction 

G Wholesale and retail trade, repair of motor vehicles, motorcycles etc. 

H Hotels and restaurants 

I Transport, storage and communication 

J Financial Activities 

K Real estate, renting and business activities 

MN Education, health and social work 

O Other community, social and personal services 
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4.1.1. Bankruptcy Data 

The numbers of companies in default is the most important time series in this analysis. 

The default rate time series were calculated as Jakubik (2006) calculated in his paper. 

Commonly, M month default at time t, is defined when default is happen at time interval 

(t-1, t) (Jakubik, 2006, p. 12).In this paper all data are used in quarterly base. So quarterly 

time series of firm’s bankruptcies were available from 2001 to 2011. The following 

equation (16) is used to calculate quarterly default rates (dt) for the aggregate economy: 

dt= Bt/At          (16) 

where dt is the default rate, Bt is the number of bankruptcy at time t, and At is the total 

number of firms in the economy at time t. 

The default curve for the aggregate economy for the time period 2003 and 2011 is 

illustrated in Figure 7. 

 

Figure 7: Default rate at the aggregate economic level. 

The same formula with little modification used for the sector analyze, so the formula (16) 

is modified as below: 

dit = Bit/Ait          (17) 
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Where dit is the default rate in sector i, Bit is the default rate at time t in sectors i, and Ait is 

the number of firms in sector i at the time t. For the Swedish economy all data were 

available except quarterly number of active firms at the sector level. The quarterly 

numbers of firms were disaggregated from annual data with PC-AXIS (Riksbanken 

software). The sectors default rate curves are described in Figure 8(a, b). 

Default rates differ between sectors. For example in Agriculture, Education and Other 

sectors the default rates fluctuate between 0 and 0.05%. In contrast, in sectors such as 

Manufacturing, Wholesale, Transportation, and Finance etc. the default rate is higher. It 

fluctuates between 0.03% and 0.16%.  

 

Figure 8a: Sectors’ default curves (2003-2008). 
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Figure 8b: Sectors’ default curves (2009-2011). 

I used a macroeconomic models based on the logistic regression that explains the default 

rate relationship for the individual sectors of the economy using macroeconomic 

indicators. The regressive logistic model corresponds to a linear regression applied after 

logistic transformation of the dependent variables that in my case it is default rate.  

4.1.2. Macroeconomic Indicators  

Generally a lot of macroeconomic variables are used to determine corporate default rates. 

The overall macroeconomic variables that tested during the estimation are described in 

Table 3. In previous studies, such as Jakubik (2006, 2007 and 2010), gross domestic 

product (GDP) and interest rate are the most used indicators. And in this research paper, 

GDP, interest rate and inflation rate were employed for the model. The detail descriptions 

of all tested macroeconomic variables are described in the Appendix 1. 
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Table 3: The description of variables 

Variables          Mean                  Std. Deviation N 

Default  rate 0.002 0.000 35 

real GDP growth 0.013 0.066 35 

Interest rate 2.548 1.283 35 

Inflation rate 0.153 0.262 35 

Swebond 3.308 0.754 35 

Reporate 2.203 1.233 35 

Mortgage bond 3.924 0.649 35 

USD/ sek 7.234 0.639 35 

EURO/ sek 9.437 0.507 35 

Dummy (crisis) 0.229 0.426 35 

 

In the case of gross domestic product, quarterly real GDP growth was used. Real GDP 

was calculated by the deflated nominal GDP by consumer price index. Quarterly nominal 

GDP were taken from Riksbanken homepage. Calculated quarterly real GDP curve is 

illustrated in Figure 9. During the crisis period (2007-2008) the Swedish GDP shows 

relatively stable trend comparing to other periods.  

 

Figure 9: Real GDP from 2003-2011. 
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As a nominal interest rate three month STIBOR (Stockholm Interbank Offered Rate) rate 

is used. Real interest rate was calculated by the deflated nominal interest rate by 

consumer price index. Figure 10 describes the interest rate curve for the Swedish 

economy. 

 

Figure 10: Interest rate curve  

During the financial crisis the Interest rate was at the highest level at about 5%. After the 

crisis it became more stable. 

Consumer Price Index (CPI) is used in the case of inflation rate for Swedish economy. 

The Figure 11 describes the CPI curve.  

 
Figure 11: Inflation rates curve. 
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After the financial crisis, the defilation was observed in the Swedish economy. Except 

2008-2009 periods, the inflation rates showed stable trend. 

Exchange rates, Mortgage bonds, SweBonds, Tbills, Repo rate, loans are the other 

macroeconomic variables used in this analyze too. Those variables are described in the 

Appendix. 

4.2. Time Horizon 

At the process of research design it is important to define the time horizon. Unfortunately 

because of data limitation for calculating default rates the researcher could investigate 

this topic under the recent time periods. For Sweden I have chosen the time period 

between 2003 till 2011. Most data was available quarterly and some was available 

monthly or yearly. The whole data set which I used in this analyze with corresponding 

source and time horizons are described in Table 4. 

4.3. Data Collections Method 

In this research I mostly used secondary quantitative data. Data collected from a source 

that has already been published in any form is called secondary data. Based on Saunders 

et al. (2009) there are three different types of secondary data which are documentary, 

survey based and multiple source secondary data. As it is described in Appendix 4, most 

of the data which I used are documentary based secondary data.  
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CHAPTER 5 EMPIRICAL FINDINGS 

This chapter will start by introducing the one factor model for the aggregate economy. 
After modelling the aggregate default rate in the Swedish economy, the one factor 
model will be applied to different sectors, such as, Agriculture, Manufacturing, 
Construction, Financial activities, Education, Real Estate, Hotels and restaurants, 
Wholesale and Other communities.   

5.1. Estimation of Statistic Model 

In this analyze, first I started to estimate the one-factor model for the aggregate Swedish 

economy. As Jakubik (2006, p.27) done in his paper, I also assumed that there is a 

constant correlation between normalized asset returns of the companies. The one factor 

model normally provides better result for relatively homogenous portfolios, so it will give 

better result for industry specific sector as well (Jakubik, 2006, p. 27). Due to this fact, I 

applied the one factor models for each economic sector which is described in Table 2. On 

the other hand, the one factor model cannot estimate sufficient results for the relationship 

between the economic sectors.  In this case multi-factor model better fits to provide 

sufficient outputs between economic sectors. As Jakubik (2006, p.27) stated, multi-factor 

model follows the mutual relationship of different sectors by correlation parameters of 

the economic specific sectors. I collected data for ten sectors, so it means in order to see 

mutual relationship I should use ten factor models which is numerically fairly 

complicated. So in this paper I applied the one factor model for each sector separately, as 

well as, that the model follows the relationship between default rates and macroeconomic 

variables.  

Partial Least Squares Regression (PLS) is used in order to create a model of the 

relationship between default rates and macroeconomics variables. PLSis a method of 

modeling the relationship among latent variables, but also to generating path coefficients 

for the SEM-type of models but without the SEM's data distribution assumptions, so I 

preferred PLS. (http://faculty.chass.ncsu.edu/garson/PA765/structur.htm).  

5.2. Aggregate Economy 

Equation 10 and equation 12 were estimated for the Swedish economy. Observed default 

rates were calculated by the equation 16 for aggregate economy. Default rates are the 

dependent variable and the different macroeconomic variables are tested as independent 

variables. Finally GDP, interest rate and inflation rate were employed in the default rate 

modeling. Those independent variables showed the most significant results and the 

consequence of the results are consistent by the previous researchers’ models. A dummy 

variable is also used during the estimation of the model. It used to eliminate the effect of 

the financial crisis during 2007 and 2008. 

During the modeling process, the macroeconomic variables were tested with different 

lags. The statistically most significant interest rate that used in the estimation was the 

nominal 3 month STIBOR lagged by eight quarters and in the case of GDP, real GDP 

http://faculty.chass.ncsu.edu/garson/PA765/PLS.htm
http://faculty.chass.ncsu.edu/garson/PA765/structur.htm


35 

` 

growth were used in the model by lagged three quarters. Un-lagged inflation rates 

showed the most significant result. Table 4 describes the model of the default rate in the 

Swedish economy. 

Table 4: Estimation results for aggregate economy (equation 12) 

Dependent Variable: Default 
   

Variable Coefficient Std. Error Prob. 

    

Constant -6.4235 0.0625 0.0000 

GDP(-3) -1.5122 0.2660 0.0000 

Interest rate (-8) 0.0427 0.0182 0.0282 

Inflation rate -0.2035 0.0696 0.0078 

Dummy -0.0742 0.0344 0.0423 

Effect of latent factor 0.0001 0.0001 0.0001 

R-squared 0.735374 Mean dependent var. 
-

6.37284 

Table 4 shows the estimation results of equation 12. All of the estimates are significant at 

the 5 % confidence level. The interest rates have positive relations with the default rates 

in the Swedish economy. Other factors such as the gross domestic product, GDP and 

inflation rate all have negative correlations with the default rates. At the same time GDP 

has the biggest coefficient comparing to other independent variables. Because of the 

estimated variables coefficients p values in the case of model estimation for data started 

2003q1, I can conclude unstable or weak relationship between interest rate and default 

rate at time. Further I can conclude that relationship between default rate and GDP is 

quite stable at the tested time. 

Figure 12 describes the performance of the default rates model for the Swedish Economy. 

In the figure the red curve describes the actual default rates trend and the green line 

describes the estimated default rates model for the Swedish economy. The blue line 

describes the residual of the model.  
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Figure 12: Default rates model for Sweden. 

Overall, till the financial crisis in 2007 the defaults rates decreased simultaneously. 

During the crises it shows approximately stable trend but after the crisis the defaults rates 

fluctuate between 0.2% and 0.3% till 2011.  

5.3. Sectors Analyze 

In this part ten different sectors are analyzed. Based on the statistics committee of 

Sweden those sectors describe more than 90 percent of the overall economy. In the 

following subsections one factor models will be applied for the following sectors which 

are: Agriculture, Manufacturing, Construction, Financial activities, Education, Real 

Estate, Hotels and Restaurants, Wholesale and Other Sectors. Those factors with their 

denotation are described in the Table 2. 

5.3.1. Agriculture and Hotels Sectors  

For the estimation of the one factor model for agriculture sector; interest rate, inflation 

rate and GDP were tested as independent variable. In the case of GDP, annual real GDP 

growth rates by one quarter lagged were used. In the case of interest rate, three month 
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STIBOR rates by four quarters lagged was the most significant. And by one quarter 

lagged CPI was used for inflation rate in the model estimation for Agriculture sector. By 

one quarter lagged and the logistic transformation of the default rates in the agriculture 

sector was used as the independent variable in the estimation of the model. 

Table 5 shows the results of the estimated model. All of the estimates were significant at 

the 5% confidence level. The default rate in the Agriculture sector is negatively related to 

the GDP; hence higher GDP growth leads to lower credit risk in Agriculture sector. On 

the other hand, the default rate is positively related to interest rate which is consistent 

with the economic intuition. The role of inflation rate in the model is to reduce the effect 

of the nominal interest rate. This is the main reason for the estimate of the coefficient 

representing inflation rate in the model is negative.  

Table 5: Estimation results for the Agriculture sector 

Dependent Variable: A(-1) 
   

Variable Coefficient Std. Error Prob. 

    
Constant -9.5597 0.3050 0.0000 

GDPt-1 -3.7811 1.4558 0.0484 

Interest rate(Rt-4) 0.3448 0.1074 0.0237 

Inflation(π t-1) -2.8928 1.0792 0.0438 

Effect of Latent factor 0.0001 0.0001 0.0001 

R-squared 0.782058 Mean dependent var. 
-

8.84319 

The estimation of the model for hotels and agriculture almost showed the same result 

with agriculture sectors. But un-lagged default rates were used as the dependent variable 

in the estimation of the model for hotels and restaurants sector. The independent variable 

was one quarter lagged default rate as agriculture sector model. Estimation results of the 

models are given in Appendix 3.  

5.3.2. Manufacturing, Construction, Financial Activities, Real Estates 
and Education Sectors 

Estimation results of manufacturing sector are described in the Table 6. In the estimation 

process of the one factor model for manufacturing sector; interest rate, inflation rate and 

GDP were tested as independent variable with different lag. Again as it was considered in 

the estimation of the agriculture sector, as a GDP indicator, annual real GDP growth rates 

were used. But, this time un-lagged GDP growth rate showed the most significant result. 

For the interest rate, three month STIBOR rates by four quarters lagged was the most 

significant. And un-lagged CPI was used for inflation rate in the model estimation for. 
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Logistic transformation of the default rates by one quarter lagged was used as the 

independent variable in the estimation of the model. 

All of the estimates were significant at the 5% confidence level. The default rate in the 

Manufacturing sector also is negatively related to the GDP. And the GDP has the biggest 

coefficient comparing to other coefficients.  

Table 6: Estimation results for the Manufacturing sector. 

Dependent Variable: M(-1) 
   Variable Coefficient Std. Error Prob. 

    
Constant -6.6230 0.1744 0.0000 

GDP -1.5417 0.5949 0.0236 

Interest Rate(Rt-4) 0.2729 0.0648 0.0012 

Inflation (π) -1.2102 0.2943 0.0014 

Effect of Latent factor 0.0001 0.0001 0.0001 

R-squared 0.772806 Mean dependent var. -6.12184 

Inflation rate and GDP have the negative correlation with the default rates in the 

Manufacturing sector. The growth in the GDP came up with the reduction of 

bankruptcies and the small inflation rates are the indicators of the growth in GDP. It 

means that the negative relation between the default rates with GDP and the Inflation 

rates are consistent with the economic intuition. 

All above stated characteristics can be applied for the model of the Construction, 

Financial Activities, Real Estates and Education sectors. Only in the Financial Activities 

sector, the interest rate in the case of STIBOR by three quarters lag was the most 

significant results. The detail descriptions of the estimations for the credit risk model at 

Construction, Financial Activities, Real Estates and Education sectors are described in 

Appendix 3. 

5.3.3. Wholesale Sector 

One factor model for the Wholesale sector is described in the Table 7. The Logistic 

transformation of the default rates by one quarter lagged was used as an independent 

variable in the estimation of the model. The interest rate, inflation rate and GDP were 

tested as independent variable with different lag. Un-lagged annual real GDP growth 

rates were used. Interest rate lagged by five quarters and inflation rate by lagged two 

quarters showed the most significant results. All of the macroeconomic variables were 

significant at the 5 % confidence level. GDP have the biggest coefficient comparing to 

interest rates and inflation rates coefficients. The relation between the default and 

macroeconomic variables are the same with the above described sectors.  
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Table 7: Estimation results for the Wholesale sector. 

Dependent Variable: G(-1) 
   

Variable Coefficient Std. Error Prob. 

    
Constant -5.9131 0.1138 0.0000 

GDP -2.1061 0.3670 0.0001 

Interest Rate(Rt-5) 0.1068 0.0404 0.0229 

Inflation(πt-2) -0.8248 0.2503 0.0071 

Effect of Latent factor 0.0001 0.0001 0.0001 

R-squared 0.818207 Mean dependent var. -5.7648 

5.3.4. Transport and Other Sectors 

Estimation results of transport sector are described in the Table 8. One factor model for 

transport sector was modelled by the independent macroeconomic variables. Different 

macroeconomic variables were tested but interest rate; repo rate and GDP are used in the 

estimation of the credit risk model. Un-lagged real GDP growth, lagged interest rate and 

repo rate showed the most significant results at the estimation process. GDP and by one 

quarterly lagged repo rates have the positive relation with the default rate. All of the 

variables were significant at the 5 % confidence level.  

The same variables used in the estimation of the one factor model for the other sectors. 

The outputs of the model for other sectors are given in the Appendix 3.  

Table 8: Estimation results for the Transport sector. 

Dependent Variable: I(-1) 
   Variable Coefficient Std. Error Prob. 

    
Constant -5.72223 0.245082 0.0000 

Interest Rate(Rt-3) 0.292457 0.132776 0.0463 

REPORATE(Rept-1) -0.43821 0.133004 0.0058 

GDP -2.24319 0.839972 0.0192 

Effect of Latent factor 0.0001 0.0001 0.0001 

R-squared 0.587619 
Mean dependent 

var. -6.04527 
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CHAPTER 6 DISCUSSION 

The aim of this chapter is to discuss the results of empirical analyses. First, the one 
factor model for the aggregate economy is discussed and it follows with a discussion of 
the sector analyses.  

6.1. Aggregate Economy Level 

In this paper a structural model for the credit risk at the aggregate Swedish economy level 

was estimated. The estimated model demonstrates the correlation between the default 

rates and macroeconomic variables at the aggregate economic level. The model is 

described below, and all of the coefficients in the estimation are significant at the 5 % 

confidence level.  

dƒt =   ( -6.4235 - 1.5122 GDPt-3 + 0.0427 Rt-8 – 0.2035πt – 0.0742 dumt) 

Based on the model, GDP and inflation rates have a negative correlation with default 

rates. In other words, any increase in the GDP or inflation rate will decrease the default 

rate at the aggregate Swedish economic level. In other words, at the aggregate level the 

number of bankruptcy is negatively correlated with above stated macroeconomic 

variables. These results are consistent with economic theory and the result of previous 

studies (Rosch, 2005, Hamerle et al., 2004, Jakubik 2006 & 2007, Jakubík & Schmieder, 

2008, Jakubík & Hermanek, 2008). The previous research conducted in Czech, Germany, 

Finland and South Africa Republic also showed similar correlations. Based on financial 

and economic theory, the casual linkage can also be defined between these factors. 

Simply, a decreasing GDP is the consequence of a bad period in the economy, where the 

numbers of defaults are increasing, and unemployment rate increase, vice versa. The 

combination of the nominal interest rates and the inflation demonstrates that the credit 

risk in the Swedish economy depends on the real interest rate rather than the nominal 

rates. Contrary effects of the nominal interest rate and the inflation rates on the default 

rates can be treated as the pure effects of the real interest rate on the credit default rate.  

6.2. Sector Level 

In order to compare sectorial differences concerning default rates different sectors were 

analysed. Different lags of the macroeconomic variables were used in order to increase 

the fit of the model. The estimated models facilitate comparison of the default rates 

between the sectors. In order to make a reasonable comparison the sectors are grouped 

based on the similar lags of macroeconomic variables. In Table 9 the results of the 

estimated one factor models for the five sectors is presented. In the estimations process 

three main macroeconomic variables were employed. The employed macroeconomic 

variables are: un-lagged real GDP growth, lagged by four quarters interest rates and un-

lagged inflation rates. For the dependent variable a logistic transformation of default rates 

were used. Lagged by one quarter default rates was the most significant choice for the 

estimation of the model. The results are not fully consistent with previous findings (e.g. 
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Virolainen, 2004). In the case of GDP, our findings are consistent with previous research, 

but for the other macroeconomic variables (interest rate and inflation rate) that we found 

more significant in the case of correlation with default rates are differ across the 

countries. For the Swedish economy the interest rates and inflation rates are the other 

macroeconomic variables that showed significance in the estimation of default rates 

while in the case of Czech economy- debt to GDP ratio, in the case of Estonian economy- 

unemployment rate, economic growth, recycling rate etc., are the variables that showed 

significant correlation with default rates.   

The obtained results have provided the negative relationship between the credit risk and 

GDP in all five sectors of the Swedish economy. The estimated coefficients for the GDP 

were quite similar for the real estate and the construction sector, but the default rates for 

sector of the financial activities is probably the strongest related to the GDP.  The 

coefficient of the GDP for the financial activities was about -6. The weakest relationship 

between the GDP and the default rate was estimated in the manufacturing sector. The 

magnitude of the coefficient of GDP in the manufacturing sector is about -1.5. All of the 

estimated magnitudes of the coefficients for the GDP were significant on the 5 % 

confidence level.  

Table 9: The estimation of one factor models for the M, K, J, F, MN sectors. 

Denotation Sector of Economy GDP Interest rate 
Rt-4 

Inflation rate 
π 

P 

Mt-1 Manufacturing  -1.5417 0.2729 -1.2102 0.0003 

Kt-1 Real Estate -2.1981 0.1968 -1.0788 0.0002 

Jt-1 Financial Activities* -5.8967 0.3753 -3.764 0.0006 

Ft-1 Construction -2.1690 0.1515 -0.7819 0.0004 

MNt-1 Education etc. -4.3323 0.2890 -1.6345 0.0002 

*In Financial sector the interest rate lagged by 3 quarters. 

Interest rates play an important role for the defaults events in all analysed sectors. The 

coefficients of the interest rates were significant at the 5 % confidence level in all sectors. 

In all sectors, interest rates provide a positive relationship with the default rates. The most 

dependent sector on the interest rate is probably financial activities sector. This sector has 

the highest coefficient for the interest rate. Manufacturing and education sectors probably 

have almost the same dependence on the default rates. The magnitudes of the coefficients 

in the manufacturing and the education sector are about 0.3. The construction sector has 
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the lowest coefficient for the interest rate, so probably the defaults in the construction 

sector have less dependency with the interest rates.  

Inflation rate is the last macroeconomic variable that used in the estimation. All 

coefficients were significant at the 5 % confidence level. In all sectors, the inflation rates 

showed the negative relations with the default rates. In the financial sector the magnitude 

of the coefficient of the inflation rates is the highest one, so it is probably more 

depending to inflation rates at a time comparing to other sectors that described in the 

Table 9. All of above statements are almost similar for the real estate sector, but in that 

sector for the macroeconomic variables employed with different lags comparing to the 

macroeconomic variables in the Table 9. 

Table 10 describes the results of the estimations of one factor models for the agriculture 

and the hotels etc. sectors. Again, in these sectors the estimations processes were taken 

by three main macroeconomic variables. The employed macroeconomic variables are: 

lagged by one quarter real GDP growth, lagged by four quarters interest rates and lagged 

by one quarter inflation rates. In the case of dependent variable, logistic transformation of 

default rates were used. Lagged by one quarter default rates were showed the most 

significant results for the estimation of the model.   

Table 10: The estimation of one factor models for the A and H sectors. 

The results of estimation of the one factor model for the sectors that described in Table 

11 have provided the negative relationship between the defaults rates and GDP. The 

coefficient of the GDP for the agriculture sector was about -4, so comparing to hotels and 

restaurants sector, the default rates in agriculture sector probably more depend on GDP 

than hotels and restaurants sector. All of the coefficients for the GDP were significant on 

the 5 % confidence level.  

The coefficients of the interest rates were significant at the 5 % confidence level in all 

sectors described in Table 10. In all sectors, interest rates provide the positive 

relationship with the default rates. The most dependent sector on the interest is probably 

agriculture sector, simply because, its magnitude of coefficient for interest rate is bigger 

than the coefficient in another sector.  

The last macroeconomic variable that used in the model is inflation rate. All coefficients 

were significant at the 5 % confidence level. In all sectors that were given in Table 10, 

have negative relations between the default rates and inflation rates. In the agriculture 

sector the coefficient of the inflation rates is higher than other coefficient of inflation 

Denotation Sector of Economy GDP 

t-1 

Interest rate 
Rt-4 

Inflation rate 
πt-1 

P 

At-1 Agriculture -3.7811 0.3448 -2.8928 0.0001 

Ht-1 Hotels and 
Restaurants 

-2.1805 0.0789 -1.3828 0.0004 
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rates, so default rates in agriculture sector probably more depends on inflation rates in the 

comparison of two sectors that is given in the Table 10. 

Table 11 describes the results of the outputs of the estimated model for the transport and 

the other sectors. Comparing to the other sectors that described in Table 9 and 11, in 

those sectors’ models estimations, instead of the inflation rates, the repo rates were 

employed in order to get the most significant results. In the estimations process un-lagged 

real GDP growth, lagged by three quarters interest rates and lagged by one quarter repo 

rates were employed. As a dependent variable, logistic transformation of default rates 

were used. Lagged by one quarter default rates was the most significant choice for the 

estimation of the model.   

Table 11: The estimation of one factor models for the I and O sectors. 
Denotation Sector of Economy GDP 

 

Interest rate 
Rt-3 

Repo rate 
πt-1 

P 

It-1 Transport -2.2432 0.2925 -0.4382 0.0004 

Ot-1 Other Sectors -2.4851 0.2502 -0.1654 0.0001 

The coefficients of the GDP for the sectors that are given in Table 11 have almost the 

same coefficient for the GDP. This fact provides that, probably transport and other 

factors sector the default rate equally depend on the GDP. In both sectors the coefficients 

for the GDP were significant on the 5 % confidence level.  

The coefficients of the interest rates are significant at the 5 % confidence level in the 

transport and in the other sectors. At the same time, in both sectors, interest rates provide 

the positive relationship with the default rates and they have almost the equal magnitudes 

of the coefficients.  

Repo rates are the last macroeconomic variable that employed for the transport and the 

other sectors. In both sectors in Table 11, sectors have negative relations between the 

default rates and the repo rates. In the transport sector the coefficient of the repo rates is 

higher than the coefficient of the other sectors. So in transport sector the default rates 

probably more depend on repo rates comparing to the other sectors. 

Overall, very similar values of p coefficients were obtained in all sectors. The latent 

factor expresses the unobserved factors of the macroeconomic risk in the one factor 

model that cannot be explained by the macroeconomic variables. The statistical 

significance of the effects of the latent factors indicates that this factor is still necessary 

for the explaining of the dependent variable, despite the inclusion of macroeconomic 

variables.  
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6.3. Stress Testing 
 

To illustrate the possible use of the estimated models for financial management a small 

stress testing example is provided. For instance, by use of the estimated model is possible 

to check which sectors are more vulnerable towards shock in the different 

macroeconomic variables. Assume that financial manager of a bank expected a shock 

towards the GDP, the interest rate and the inflation rate with 2 %, respectively. Table 12 

descries the output of the estimations values against the 2 % shocks in GDP, the interest 

rate and the inflation rates. 

Table 12: The changes in default rates after the 2% shock in the GDP, the Interest rate and the Inflation.  

                                     Macroeconomic 
    Sectors                                Variables                GDP  Interest rate Inflation 

Agriculture  -0.57% -0.07% -0.46% 

Manufacturing -0.38% -0.09% -0.31% 

Construction -0.53% -0.05% -0.23% 

Financial Activities -0.90% -0.11% -0.69% 

Education -0.70% -0.08% -0.34% 

Wholesale -0.53% -0.04% -0.24% 

Hotels and Restaurants -0.56% -0.03% -0.40% 

Transportation* -0.56% -0.11% -0.14% 

Real Estates -0.49% -0.06% -0.27% 

Other * -0.49% -0.07% -0.04% 

*In these sector, repo rates used in the model. 

Table 12 describes that, defaults in the financial activities and the education sectors are 

more vulnerable to the GDP shocks; in contrast, defaults in the manufacturing sector is 

less sensible to the shocks in the GDP. If the GDP falls by the 2 %, the default rates in 

financial activities sector will increased about 1 %. At the same time financial activities 

and the transportation sectors are the most vulnerable sectors towards the increases in 

interest rates, so by the 2 % rise in interest rates will lead to the 0.11 % rise in the default 

rates in these sectors. The construction sector is the less vulnerable sector against shocks 

in inflation. This type of analysis provides financial managers with crucial information 

relevant for restructuring of, for example, loan portfolios. 
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CHAPTER 7 CONCLUSION AND RECOMMENDATIONS 

The aim of this chapter is to provide the conclusions of this research and to give the 
recommendations for further research.  

7.1. Conclusions 

The recent crisis in the financial sector has increased the importance of managing and 

monitoring credit risk by financial managers. Advanced tools and techniques have been 

developed to estimate default risks from different perspective in order to predict default 

risks.  

From a firm and banking perspective, managers have a need to know the default rates in 

different sectors. Bankers use such information during the formulation of loan portfolios 

and risk premium calculations. Investors use this information in the case of managing 

investment portfolios. It is obvious that, more risk requires more premiums and reduce 

the volume of the investments.  

In the literature, there are a lot of methods and techniques applied for different countries 

in order to estimate and predict default risks. The latent factor models derived from 

individual risk models that are based on the ideas of Merton (1974) are very popular and 

it have been used by different researchers e.g. Jakubik (2006, 2007), for a number of 

countries. Studies using this model on the Swedish economy have however been lacking. 

I collected quarterly data for the Swedish economy. Statistics Sweden and Riksbanken 

homepage were the main sources for my quantitative secondary data. Time series starting 

at 2003q1 and finishing 2011q4 were available for all considered data. The whole 

aggregate Swedish economy and ten sectors were investigated in this research which are: 

the agriculture, the manufacturing, the real estate, the financial activities, the 

construction, the education, the hotels and restaurants, the transports, the real estates and 

the sector other. 

The one factor model estimated for aggregate economy, as well as, for the ten different 

specific sectors. As for dependent variable, default rates are employed. Observed default 

rates were calculated by dividing bankrupted companies in proportion to the total 

registered companies in the same quarter. Then all these data are analyzed by PLS in 

SPSS.  

A lot of macroeconomic variables were employed as independent variables during the 

estimations. The GDP, the interest rate and the inflation rate were considered in default 

rate modeling, simply because, those variables showed the most significant results. This 

result is consistent with previous research such as conducted for the Finish economy by 

Virolainen (2004) or the Albanian Economy by Ceca and Shijaku (2011). Overall, in the 

case of GDP most researches have the same consequence, but in the case of other 

macroeconomic variables (interest rate and inflation rate) result differ between countries. 

For instance, for the Swedish economy the interest rates and inflation rates are the other 

macroeconomic variables that showed significance in the estimation of default rates, 
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while in the case of Czech economy (Jakubik, 2007) - debt to GDP ratio, in the case of 

Estonian economy (Kattai, 2010) - unemployment rate, economic growth, recycling rate, 

are the variables that showed significant correlation with default rates. This then 

emphasize the need to estimate separate model for different economies.  

The unobservable factor coefficients, in the estimated models were significant at the 1% 

confidence level in all cases. The used models signaled the same behavior for all sectors. 

The GDP, the repo rates and the inflation rates always showed negative relations with 

default rates in all sectors, in contrast, interest rates always showed positive relations with 

default rates. In the transport and the other sectors repo rates were used as a 

macroeconomic indicator instead of the inflation rates since it showed the most 

significant results.  

In the manufacturing sector, the default rate is less depending on GDP comparing to other 

sectors, simply because, the GDP coefficient in the manufacturing sector is smaller than 

the coefficients of the GDP in all other sectors. The real estate, the construction, the 

hotels and restaurants, the transports and the other sectors almost have the same 

coefficients for the GDP. In the financial activities sector the default rate more depends 

on GDP since the coefficient for GDP is the highest between all sectors.  

The second important macroeconomic variable was the inflation rates and in the financial 

sector the coefficient of the inflation rates had the highest coefficient. Because of the 

negative relationship between the inflation rate and the default rate, so in the case of 

increasing inflation rate the default rate is decreasing.  

The last important macroeconomic variable was the interest rate which had a positive 

relationship with the default rates. The construction sector is the sector that had the 

lowest coefficient between all the sectors. In stated sector the default rates weakly depend 

on the interest rate.  

Generally, the Figure 7 shows that, at the aggregate Swedish economy level, the default 

rates minimum values (around 0.15%) were during 2006 and 2008. After the 2008 the 

default rates level were increased and it changed around 0.3 % until 2011. It was the 

negative effect of 2008 financial crisis over the aggregate Swedish economy, so after 

2008 the default rates were increased.  

At the same time, we found that, the default rates vary between the sectors. Figure 8 

provide that, between 2003 and 2011years, in the agriculture, the education and the sector 

other default rates were fluctuated between the 0% and the 0.05%. But, in sectors such as 

the manufacturing, the wholesale, the transportation, and the finance sectors the default 

rates were higher. It fluctuates between the 0.03% and the 0.16%.  

To conclude, the performance of the estimated model was significant. This research 

provided important evidence about the effect of the macroeconomic variables on the 

default rates in the Swedish economy. Differences between the sectors are investigated 

and presented. The outputs of the estimation can be used in tress testing where these 
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stress testing will be significant contribution for the firm owners, new investors and 

policy makers. 

7.2. Suggestions  

In future research, some aspects of the latent factor model could be more elaborated. In 

this paper PLS are applied in order to estimate the model. SEM also can be used and it 

can give more significant result based on latent factor analyze. The different assumption 

of default distributions can be considered, and in order to get more detail description for 

industries specific analyze the multi-factor model application can be applied.  

7.3. Reliability and Validity 

Reliability and validity are the factors that determine the quality of the research paper. 

Bryman and Bell (2011, p.718) were defined reliability as “the degree to which a measure 

of a concept is stable”. Generally reliability can be sum up by the answer of the certain 

questions. The most important questions are described below (Easterby-Smith, Thorpe et 

al. 2002);  

 Is the observation can be done by other observers? If yes, then is it possible to get 

the same result if the estimation applied on other events?  

 Is there transparency in the sense of accuracy for made from the raw data?  

The first question directly related with the accessibility of the data. In this research the 

used data are macroeconomic variables that were downloaded from the official database 

of Statistic Committee of Sweden. So, everyone freely can access this database. 

Furthermore, the data employed in the research required to be consistent with the data 

taken from the other reputable sources. The data which are used can be accessed by other 

public organizations such as the Risbanken (the central bank) data sets. At the same time 

the question checks the quality of results in the sense of to be replicable. Replication 

stands for if it happens that researchers choose to replicate the findings of other, the study 

must be capable of replication. In this work the used data are collected from the original 

sources that are publicly available to everyone. At the same time, the future researchers 

can replicate the same test based on the used data sets. Simultaneously, the one who 

intend to replicate this study can get the same results by making the research within the 

same time phase by using the same data and by following the same methodology of this 

study.  

The above discussion proves the reliability of the used methodology. As a result, for the 

further researches the sources can be used and the same results can be estimated. 

Validity defined as “concerned with the integrity of the conclusions that are generated 

from a piece of research” (Bryman and Bell, 2011, p.720). There are different types of 

validity in the literature such as: conclusion validity, internal validity, intentional validity, 

external validity, ecological validity etc. In this paper two types of validity are examined.  
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First of all, measurement validity can be defined as a relation to issues that arise in 

moving between concepts and observations (Adcock & Collier, 2001, p.3). In this 

research I estimated the models for the default rates and demonstrated the relationship 

between the default rates and the macroeconomic variables by relevant data possessing 

by means of SPSS 20 and E-views 7 that fits to measurement validity. Another validity 

that examined is internal validity that commonly is concerned with the issue of causality, 

as well as, Bryman & Bell (2011, p.715) defined it as: “whether a conclusion that 

involves a causal relationship between two or more variables holds water”. In this 

research after the estimations of default rates model, I checked the causal relationship 

between default rates and economic sectors of the Swedish economy.  In other words, are 

the GDP, interest rates and inflations have the same weight in the case of influence to the 

default rates in different sectors. Therefore,  the internal validity is obtained only in terms 

of causal effects of three independent variable, which is GDP, interest rates and inflation 

rates in this research, on dependent one (default rates).  
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APPENDIX 1: DESCRIPTIVE STATS OF INDEPENDENT VARIABLES.  

Data:  

 
Inflation rate (CPI3) 

GDP 
(Real GDP Growth) 

Interest rate 
(STIBOR3M) SWEBOND 

Mean 0.113725 0.011462 2.511565 3.285218 

Median 0.133333 0.00905 2.2808 3.38165 

Maximum 0.433333 0.099 5.1799 4.3531 

Minimum -0.633333 -0.0765 0.4841 1.9213 

Std. Dev. 0.201696 0.066356 1.283373 0.753419 

Skewness -1.39768 0.030407 0.332797 -0.192795 

Kurtosis 7.022705 1.204562 2.459858 1.70574 

     Jarque-Bera 33.99462 4.572004 1.040921 2.583699 

Probability 0 0.101672 0.594247 0.274762 

     Sum 3.866667 0.3897 85.3932 111.6974 

Sum Sq. Dev. 1.342484 0.145303 54.35255 18.73213 

     Observations 34 34 34 34 

 

 

Mortgage Bond 
(MORBOND) TBILL CURUSA CUREURO 

Mean 3.910524 2.113924 7.195618 9.444738 

Median 3.93575 1.99755 7.25705 9.2621 

Maximum 5.5095 4.4082 8.4041 10.9443 

Minimum 2.7833 0.1648 5.9857 8.8685 

Std. Dev. 0.653839 1.227155 0.604812 0.512646 

Skewness 0.335844 0.061942 -0.091153 1.668236 

Kurtosis 2.592017 2.192709 2.265861 4.782896 

  
 

  Jarque-Bera 0.874956 0.945011 0.810611 20.27359 

Probability 0.645663 0.623438 0.666773 0.00004 

  
 

  Sum 132.9578 71.8734 244.651 321.1211 

Sum Sq. Dev. 14.10769 49.69503 12.07133 8.672605 

  
 

  Observations 34 34 34 34 
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APPENDIX 2: DESCRIPTIVE STATS OF DEPENDENT VARIABLES.  

Data:  

 
A M F G H 

Mean -8.95205 -6.02315 -5.78367 -5.72305 -5.47961 

Median -9 -5.98873 -5.77743 -5.70944 -5.49603 

Maximum -8 -5.54053 -5.36722 -5.37279 -5.21203 

Minimum -10.0429 -6.46397 -6.17741 -6.07522 -5.90816 

Std. Dev. 0.601937 0.270624 0.195354 0.170846 0.171537 

Skewness -0.29226 0.112464 -0.01087 -0.1905 -0.56801 

Kurtosis 2.585166 1.900172 2.624441 2.819194 3.011631 

      Jarque-Bera 0.770618 1.89032 0.212276 0.266769 1.936041 

Probability 0.68024 0.388617 0.899301 0.875129 0.379834 

      Sum -322.274 -216.833 -208.212 -206.03 -197.266 

Sum Sq. Dev. 12.68149 2.563312 1.335714 1.021592 1.029874 

      Observations 36 36 36 36 36 

 

 
I J K MN O 

Mean -5.92252 -6.49153 -6.64414 -7.40859 -7.35832 

Median -5.87384 -6.42314 -6.62869 -7.4171 -7.41413 

Maximum -5.48466 -5.6138 -6 -6.74552 -6.89042 

Minimum -6.76554 -7.52294 -7.4305 -8.10145 -7.79529 

Std. Dev. 0.295169 0.56919 0.468201 0.384397 0.263451 

Skewness -0.69081 -0.46658 -0.03673 -0.22743 0.253475 

Kurtosis 3.406233 2.046891 1.689538 1.883947 1.840095 

      Jarque-Bera 3.110855 2.668831 2.584057 2.178711 2.403565 

Probability 0.211099 0.263312 0.274713 0.336433 0.300658 

      Sum -213.211 -233.695 -239.189 -266.709 -264.9 

Sum Sq. Dev. 3.049359 11.3392 7.672413 5.171633 2.429227 

      Observations 36 36 36 36 36 
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APPENDIX 3: ESTIMATION OF THE MODELS.  

Data: estimations of the model for aggregate economy and different sectors. 

1. Aggregate Economy 

Dependent Variable: Default Rate 
   

Method: Partial Least Squares 

   
     Variable Coefficient Std. Error Prob. 

    C -6.4235 0.0625 0.0000 

CPI3 -0.2035 0.0696 0.0078 

STIBOR3M(-8) 0.0427 0.0182 0.0282 

REGDPGR(-3) -1.5122 0.2660 0.0000 

CRISIS -0.0742 0.0344 0.0423 

Effects of Lat. Factor 0.0001 0.0000 0.0000 

 
    R-squared 0.735374 Mean dependent var. -6.372838 

2. Agriculture Sector 

Dependent Variable: A(-1)    

Method: Partial Least Squares    

     
Variable Coefficient Std. Error Prob. 

    
C -9.5597 0.3050 0.0000 

REGDPGR(-1) -3.7811 1.4558 0.0484 

STIBOR(-4) 0.3448 0.1074 0.0237 

CPI(-1) -2.8928 1.0792 0.0438 

Effects of lat. factor 0.000019 0.00001 0.00001  

     R-squared 0.782058 Mean dependent var. -8.843191 

Adjusted R-squared 0.651293 S.D. dependent var.  0.303189 

S.E. of regression 0.179038 Akaike info criterion -0.301339 

Sum squared resid 0.160272 Schwarz criterion  -0.213683 

Log likelihood 5.356023 F-statistic  5.980623 

Durbin-Watson stat 1.804421 Prob.(F-statistic)  0.041493 
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3. Manufacturing Sector 

Dependent Variable: M(-1) 
   

Method: Partial Least Squares 

   
     Variable Coefficient Std. Error Prob. 

    C -6.6230 0.1744 0.0000 

REGDPGR -1.5417 0.5949 0.0236 

STIBOR(-4) 0.2729 0.0648 0.0012 

CPI -1.2102 0.2943 0.0014 

Effects of lat. factor 0.000304 0.000049 0.000000 

      R-squared 0.772806 Mean dependent var. -6.12184 

Adjusted R-squared 0.716007 S.D. dependent var. 

 

0.276521 

S.E. of regression 0.147361 Akaike info criterion -0.779548 

Sum squared resid 0.260582 Schwarz criterion 

 

-0.5864 

Log likelihood 10.23638 F-statistic 

 

13.60608 

Durbin-Watson stat 2.292756 Prob.(F-statistic) 

 

0.000362 

4. Construction Sector 

Dependent Variable: F(-1) 
   

Method: Partial Least Squares 

        Variable Coefficient Std. Error Prob. 

    C -6.056749 0.181018 0.0000 

REGDPGR -2.169074 0.617359 0.0043 

STIBOR(-4) 0.15145 0.067246 0.0438 

CPI -0.781867 0.305406 0.0250 

Effects of lat. factor 0.000373 0.000061 0.000000 

      R-squared 0.64703 Mean dependent var. -5.812293 

Adjusted R-squared 0.558787 S.D. dependent var. 

 

0.230236 

S.E. of regression 0.152932 Akaike info criterion -0.705331 

Sum squared resid 0.280658 Schwarz criterion 

 

-0.512183 

Log likelihood 9.642644 F-statistic 

 

7.332394 

Durbin-Watson stat 1.999465 Prob.(F-statistic) 

 

0.004734 
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5. Financial Sector 

Dependent Variable: J(-1) 
   

Method: Partial Least Squares 

        Variable Coefficient Std. Error Prob. 

    C -7.203317 0.611918 0 

REGDPGR -5.896685 2.416116 0.0311 

STIBOR(-3) 0.375315 0.216156 0.1081 

CPI -3.76422 1.462757 0.0244 

Effects of lat. factor 0.000622 0.000105 0.000000 

      R-squared 0.518116 Mean dependent var. -6.740001 

Adjusted R-squared 0.397645 S.D. dependent var. 

 

0.620182 

S.E. of regression 0.481333 Akaike info criterion 1.587802 

Sum squared resid 2.780175 Schwarz criterion 

 

1.780949 

Log likelihood -8.702417 F-statistic 

 

4.300753 

Durbin-Watson stat 1.758087 Prob.(F-statistic) 

 

0.028098 

6. Education Sector 

Dependent Variable: MN(-1) 
   

Method: Partial Least Squares 

   
     Variable Coefficient Std. Error Prob. 

    C -7.983255 0.316541 0 

REGDPGR -4.332304 1.087468 0.0021 

STIBOR(-4) 0.289048 0.115664 0.0296 

CPI -1.634503 0.532036 0.0106 

Effects of lat. factor 0.000185 0.000031 0.000000 

 
     R-squared 0.730199 Mean dependent var. -7.52455 

Adjusted R-squared 0.656617 S.D. dependent var. 

 

0.443227 

S.E. of regression 0.259726 Akaike info criterion 0.364801 

Sum squared resid 0.742035 Schwarz criterion 

 

0.553614 

Log likelihood 1.263992 F-statistic 

 

9.923613 

Durbin-Watson stat 1.573074 Prob.(F-statistic) 

 

0.00184 
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7. Wholesale and Retail Trade Sectors 

Dependent Variable: G(-1) 
   

Method: Partial Least Squares 

        Variable Coefficient Std. Error Prob. 

    C -5.9131 0.1138 0.0000 

REGDPGR -2.1061 0.3670 0.0001 

STIBOR(-5) 0.1068 0.0404 0.0229 

CPI(-2) -0.8248 0.2503 0.0071 

Effects of lat. factor 0.000301 0.0000488 0.000000 

      R-squared 0.818207 Mean dependent var. -5.764798 

Adjusted R-squared 0.768627 S.D. dependent var. 

 

0.172239 

S.E. of regression 0.082849 Akaike info criterion -1.920412 

Sum squared resid 0.075504 Schwarz criterion 

 

-1.731599 

Log likelihood 18.40309 F-statistic 

 

16.50275 

Durbin-Watson stat 1.467272 Prob.(F-statistic) 

 

0.00022 

8. Hotels and Restaurants Sector 

Dependent Variable: H 
   

Method: Partial Least Squares 

        Variable Coefficient Std. Error Prob. 

    C -5.554433 0.145637 0 

REGDPGR(-1) -2.180447 0.575038 0.0026 

STIBOR(-4) 0.078859 0.051445 0.1512 

CPI(-1) -1.382754 0.348138 0.0019 

Effects of lat. factor 0.0004304 0.0000698 0.000000 

      R-squared 0.667113 Mean dependent var. -5.532046 

Adjusted R-squared 0.583891 S.D. dependent var. 

 

0.177591 

S.E. of regression 0.114558 Akaike info criterion -1.283159 

Sum squared resid 0.157482 Schwarz criterion 

 

-1.090012 

Log likelihood 14.26527 F-statistic 

 

8.016096 

Durbin-Watson stat 2.083791 Prob.(F-statistic) 

 

0.003372 
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9. Transport Sector 

Dependent Variable: I(-1) 
   

Method: Partial Least Squares 

        Variable Coefficient Std. Error Prob. 

    C -5.722234 0.245082 0.0000 

STIBOR(-3) 0.292457 0.132776 0.0463 

REPORATE(-1) -0.438211 0.133004 0.0058 

REGDPGR -2.243189 0.839972 0.0192 

Effects of lat. factor 0.0003814 0.0000619 0.000000 

      R-squared 0.587619 Mean dependent var. -6.045266 

Adjusted R-squared 0.492454 S.D. dependent var. 

 

0.307648 

S.E. of regression 0.219175 Akaike info criterion 0.004435 

Sum squared resid 0.624492 Schwarz criterion 

 

0.200485 

Log likelihood 3.962303 F-statistic 

 

6.174737 

Durbin-Watson stat 1.968473 Prob.(F-statistic) 

 

0.007689 

10. Real Estate Sector 

Dependent Variable: K(-1) 
   

Method: Partial Least Squares 

   
     Variable Coefficient Std. Error Prob. 

    C -6.815799 0.208359 0.0000 

REGDPGR -2.198137 0.710607 0.0093 

STIBOR(-4) 0.196779 0.077403 0.0258 

CPI -1.078807 0.351536 0.0097 

Effects of lat. factor 0.0001701 0.0000276 0.000000 

 
     R-squared 0.662598 Mean dependent var. -6.49736 

Adjusted R-squared 0.578247 S.D. dependent var. 

 

0.271057 

S.E. of regression 0.176031 Akaike info criterion -0.423992 

Sum squared resid 0.371844 Schwarz criterion 

 

-0.230845 

Log likelihood 7.391934 F-statistic 

 

7.855283 

Durbin-Watson stat 1.881459 Prob.(F-statistic) 

 

0.003646 
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11. Other Sectors 

Dependent Variable: O(-1) 
   

Method: Partial Least Squares 

        Variable Coefficient Std. Error Prob. 

    C -7.632865 0.146633 0.0000 

STIBOR(-3) 0.250229 0.06397 0.0018 

REPORATE -0.165418 0.054564 0.0096 

REGDPGR -2.48514 0.497775 0.0002 

Effects of lat. factor 0.0000595 0.0000096 0.000000 

      R-squared 0.745948 Mean dependent var. -7.440024 

Adjusted R-squared 0.68732 S.D. dependent var. 

 

0.232239 

S.E. of regression 0.129863 Akaike info criterion -1.042348 

Sum squared resid 0.219237 Schwarz criterion 

 

-0.846298 

Log likelihood 12.85996 F-statistic 

 

12.72353 

Durbin-Watson stat 1.914654 Prob.(F-statistic) 

 

0.000364 
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APPENDIX 4: DATA SOURCES.  

Data Time 
Horizons 
2001-11 

Source, homepage Links 

Bankruptcies monthly  Swedish Agency for Growth 
Policy Analysis 
http://www.tillvaxtanalys.se 

http://statistikportalen.tillvaxtanalys.s

e/Pages/CreateReport.aspx?Statistical

AreaID=5# 

Active businesses yearly Statistics Sweden 
http://www.scb.se/ 

http://www.ssd.scb.se/databaser/makr

o/MainTable.asp?yp=tansss&xu=C9

233001&omradekod=NV&omradete

xt=Business+activities&lang=2&lang

db=1 

CPI  
(Consumer Price index)   

monthly Statistics Sweden 
http://www.scb.se/ 

http://www.scb.se/Pages/TableAndC

hart____287613.aspx 

NPI  
(Net price index) 

monthly Statistics Sweden 
http://www.scb.se/ 

http://www.ssd.scb.se/databaser/makr

o/Visavar.asp?yp=bergman&xu=scb

&omradekod=PR&huvudtabell=NPI

FFMP&omradetext=Priser+och+kon

sumtion&tabelltext=Nettoprisindex+(

NPI)%2C+m%E5nadsf%F6r%E4ndr

ing.+M%E5nad&preskat=O&prodid

=PR0101&deltabell=+&deltabellnam

n=Nettoprisindex+(NPI)%2C+m%E5

nadsf%F6r%E4ndring.+M%E5nad&i

nnehall=NPIFFMP&starttid=1980M

01&stopptid=2011M12&Fromwhere

=M&lang=1&langdb=1 

Repo Rate Quarterly 
 

The Riksbanks 
www.riksbank.se 

http://www.riksbank.se/en/Interest-

and-exchange-rates/search-interest-

rates-exchange-rates/ 

STIBOR Quarterly 
 

The Riksbanks 
www.riksbank.se 

http://www.riksbank.se/en/Interest-

and-exchange-rates/search-interest-

rates-exchange-rates/ 

Trebills Quarterly 
 

The Riksbanks 
www.riksbank.se 

http://www.riksbank.se/en/Interest-

and-exchange-rates/search-interest-

rates-exchange-rates/ 

Swebond Quarterly 
 

The Riksbanks 
www.riksbank.se 

http://www.riksbank.se/en/Interest-

and-exchange-rates/search-interest-

rates-exchange-rates/ 

Morbond 
(Mortgage Bond) 

Quarterly 
 

The Riksbanks 
www.riksbank.se 

http://www.riksbank.se/en/Interest-

and-exchange-rates/search-interest-

rates-exchange-rates/ 

Exchange rate Quarterly 
 

The Riksbanks 
www.riksbank.se 

http://www.riksbank.se/en/Interest-

and-exchange-rates/search-interest-

rates-exchange-rates/ 

Loans Quarterly   http://www.scb.se/ 

GDP 
 

Quarterly  Statistics Sweden 
http://www.scb.se/ 

http://www.ssd.scb.se/databaser/makr

o/MainTable.asp?yp=tansss&xu=C9

233001&omradekod=NR&omradete

xt=National+accounts&lang=2&lang

db=2 

 

http://www.tillvaxtanalys.se/
http://statistikportalen.tillvaxtanalys.se/Pages/CreateReport.aspx?StatisticalAreaID=5
http://statistikportalen.tillvaxtanalys.se/Pages/CreateReport.aspx?StatisticalAreaID=5
http://statistikportalen.tillvaxtanalys.se/Pages/CreateReport.aspx?StatisticalAreaID=5
http://www.scb.se/
http://www.ssd.scb.se/databaser/makro/MainTable.asp?yp=tansss&xu=C9233001&omradekod=NV&omradetext=Business+activities&lang=2&langdb=1
http://www.ssd.scb.se/databaser/makro/MainTable.asp?yp=tansss&xu=C9233001&omradekod=NV&omradetext=Business+activities&lang=2&langdb=1
http://www.ssd.scb.se/databaser/makro/MainTable.asp?yp=tansss&xu=C9233001&omradekod=NV&omradetext=Business+activities&lang=2&langdb=1
http://www.ssd.scb.se/databaser/makro/MainTable.asp?yp=tansss&xu=C9233001&omradekod=NV&omradetext=Business+activities&lang=2&langdb=1
http://www.ssd.scb.se/databaser/makro/MainTable.asp?yp=tansss&xu=C9233001&omradekod=NV&omradetext=Business+activities&lang=2&langdb=1
http://www.scb.se/
http://www.scb.se/Pages/TableAndChart____287613.aspx
http://www.scb.se/Pages/TableAndChart____287613.aspx
http://www.scb.se/
http://www.ssd.scb.se/databaser/makro/Visavar.asp?yp=bergman&xu=scb&omradekod=PR&huvudtabell=NPIFFMP&omradetext=Priser+och+konsumtion&tabelltext=Nettoprisindex+(NPI)%2C+m%E5nadsf%F6r%E4ndring.+M%E5nad&preskat=O&prodid=PR0101&deltabell=+&deltabellnamn=Nettoprisindex+(NPI)%2C+m%E5nadsf%F6r%E4ndring.+M%E5nad&innehall=NPIFFMP&starttid=1980M01&stopptid=2011M12&Fromwhere=M&lang=1&langdb=1
http://www.ssd.scb.se/databaser/makro/Visavar.asp?yp=bergman&xu=scb&omradekod=PR&huvudtabell=NPIFFMP&omradetext=Priser+och+konsumtion&tabelltext=Nettoprisindex+(NPI)%2C+m%E5nadsf%F6r%E4ndring.+M%E5nad&preskat=O&prodid=PR0101&deltabell=+&deltabellnamn=Nettoprisindex+(NPI)%2C+m%E5nadsf%F6r%E4ndring.+M%E5nad&innehall=NPIFFMP&starttid=1980M01&stopptid=2011M12&Fromwhere=M&lang=1&langdb=1
http://www.ssd.scb.se/databaser/makro/Visavar.asp?yp=bergman&xu=scb&omradekod=PR&huvudtabell=NPIFFMP&omradetext=Priser+och+konsumtion&tabelltext=Nettoprisindex+(NPI)%2C+m%E5nadsf%F6r%E4ndring.+M%E5nad&preskat=O&prodid=PR0101&deltabell=+&deltabellnamn=Nettoprisindex+(NPI)%2C+m%E5nadsf%F6r%E4ndring.+M%E5nad&innehall=NPIFFMP&starttid=1980M01&stopptid=2011M12&Fromwhere=M&lang=1&langdb=1
http://www.ssd.scb.se/databaser/makro/Visavar.asp?yp=bergman&xu=scb&omradekod=PR&huvudtabell=NPIFFMP&omradetext=Priser+och+konsumtion&tabelltext=Nettoprisindex+(NPI)%2C+m%E5nadsf%F6r%E4ndring.+M%E5nad&preskat=O&prodid=PR0101&deltabell=+&deltabellnamn=Nettoprisindex+(NPI)%2C+m%E5nadsf%F6r%E4ndring.+M%E5nad&innehall=NPIFFMP&starttid=1980M01&stopptid=2011M12&Fromwhere=M&lang=1&langdb=1
http://www.ssd.scb.se/databaser/makro/Visavar.asp?yp=bergman&xu=scb&omradekod=PR&huvudtabell=NPIFFMP&omradetext=Priser+och+konsumtion&tabelltext=Nettoprisindex+(NPI)%2C+m%E5nadsf%F6r%E4ndring.+M%E5nad&preskat=O&prodid=PR0101&deltabell=+&deltabellnamn=Nettoprisindex+(NPI)%2C+m%E5nadsf%F6r%E4ndring.+M%E5nad&innehall=NPIFFMP&starttid=1980M01&stopptid=2011M12&Fromwhere=M&lang=1&langdb=1
http://www.ssd.scb.se/databaser/makro/Visavar.asp?yp=bergman&xu=scb&omradekod=PR&huvudtabell=NPIFFMP&omradetext=Priser+och+konsumtion&tabelltext=Nettoprisindex+(NPI)%2C+m%E5nadsf%F6r%E4ndring.+M%E5nad&preskat=O&prodid=PR0101&deltabell=+&deltabellnamn=Nettoprisindex+(NPI)%2C+m%E5nadsf%F6r%E4ndring.+M%E5nad&innehall=NPIFFMP&starttid=1980M01&stopptid=2011M12&Fromwhere=M&lang=1&langdb=1
http://www.ssd.scb.se/databaser/makro/Visavar.asp?yp=bergman&xu=scb&omradekod=PR&huvudtabell=NPIFFMP&omradetext=Priser+och+konsumtion&tabelltext=Nettoprisindex+(NPI)%2C+m%E5nadsf%F6r%E4ndring.+M%E5nad&preskat=O&prodid=PR0101&deltabell=+&deltabellnamn=Nettoprisindex+(NPI)%2C+m%E5nadsf%F6r%E4ndring.+M%E5nad&innehall=NPIFFMP&starttid=1980M01&stopptid=2011M12&Fromwhere=M&lang=1&langdb=1
http://www.ssd.scb.se/databaser/makro/Visavar.asp?yp=bergman&xu=scb&omradekod=PR&huvudtabell=NPIFFMP&omradetext=Priser+och+konsumtion&tabelltext=Nettoprisindex+(NPI)%2C+m%E5nadsf%F6r%E4ndring.+M%E5nad&preskat=O&prodid=PR0101&deltabell=+&deltabellnamn=Nettoprisindex+(NPI)%2C+m%E5nadsf%F6r%E4ndring.+M%E5nad&innehall=NPIFFMP&starttid=1980M01&stopptid=2011M12&Fromwhere=M&lang=1&langdb=1
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