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Abstract. Financing of real estates was a trigger of the largest financial crisis
after the “Great Depression” from the early thirties in the last century. One of the
main causes of this 2007 crisis was poor risk management in real estate
financing. The aim of this paper is to examine the impact of different classes of
indicators on credit default rates of real estate loans. Two research approaches
should confirm a model that proves how strong the relationship is between
different predictor variables such as interest rates, macroeconomic and
individual indicators on the response variable of credit defaults. The first
approach focuses on conducting descriptive and inferential experimental
research by collecting secondary data in different markets and by analysing these
data for correlations and linear regressions. The second approach is an expert
survey of different banks to compare and complement the results of the first
research approach. The research provides the evidence that individual indicators
and macroeconomic indicators have a higher impact on credit defaults than
interest rates. The scientific research on this theme has led to nearly the same
results in different markets: the unemployment rate and thus personal conditions
are the most responsible predictors for the credit defaults, also in different
markets. The novelty of the present research is the proof that a banking survey
with primary data on the causes of credit defaults confirms and complements the
results of the secondary data analysis.

Keywords: Credit Default, Credit Risk Management, Financial Crisis,
Financing Real Estate, Interest Rate, Mortgage, Securitization, Subprime
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INTRODUCTION

The Topicality of the Research. Risk management came into the field of high
interest because of the biggest worldwide financial crisis in the 1930s due to a lack
of guidance and supervision in lending money for home mortgages (Brunnermeier,
2009). It seemed that the policy of giving mortgages under very mild conditions
and at very low initial interest rates led to this disastrous situation of extreme
increase of credit defaults especially in the USA real estate market (Mazumder &
Ahmad, 2010).

The topic is up to date even ten years after the crisis that started in 2007 because
new findings and improvements of risk management for real estate financing are
necessary at all times to protect the stakeholders from a financial crisis like this last
one.
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The research object is risk management for the process of financing real estates.

The research subjects are defaulted mortgage loans of private residential real
estates.

The aim of the research is to investigate and compare the impact of different
classes of indicators as causes for credit defaults of private residential mortgages.

The methodology is aimed at ascertaining answers to three research questions
and checking two central hypotheses about the causes for credit defaults. Therefore,
two research approaches are used that should confirm a model that proves how
strong the relationship is between different predictor variables such as mortgage
interest rates, macroeconomic and individual indicators on the response variable of
credit defaults. The first research approach focuses on conducting descriptive and
inferential experimental research by collecting secondary data in different markets
and by analysing these data for correlations and linear regressions by using
statistical analyses, e.g., with XLSTAT® for Microsoft Excel®. The second
research approach, conducted with a banking survey, uses primary data to analyse
the impact of interest rates and macroeconomic indicators on credit defaults,
supplemented by borrower indicators. The research includes and is partly based on
theoretical findings and empirical results of the research by the following paper
(Pfalz, 2018), and is a continuation of the research.

The limitations are given by the research about financing private real estates
with mortgages in the markets of the USA and Germany especially for the time
period between 1998 and 2014. Commercial financing of real estates or other than
the named markets or time periods are not the subject of the research.

1. FINANCIAL RISK MANAGEMENT

1.1. Types of Risks

As it has been found previously (Pfalz, 2018), in the view of the topic
“financing residential real estates” it is helpful to use the New Oxford American
Dictionary which defines “risk™ as “a situation involving exposure to danger” or in
economic terms “the possibility of financial loss” (Stevenson, 2016).

The aim of financial risk management for the system of mortgage lending
should be to organize a situation for borrowers and lenders in which they are
comfortable with their risks in financing. The main task of risk management is the
diagnosis of the recent and future risks and the decision which risks are acceptable
or which risks have to be managed by the organization (Hull, 2011).

Risk Management is a row of processes shown in Table 1, which contains Risk
Identification, Risk Measurement, Risk Analysis, Risk Handling, and Risk
Controlling. These processes run dynamically. At the beginning of the risk
management process, a financial corporation has to identify the potential risks of
the company. The next step is to measure and analyse the outcomes of the risk. At
the end of these two stages, the enterprise knows its risks and the financial value of
vulnerability. The next process is to decide how to handle the risks. Therefore, a
strategy has to be developed that clarifies, which instruments should treat the risks.
Depending on the risk aversion of the corporation, there are different methods to
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minimize or to avoid the risks, but there will not be a complete risk avoidance
without the minimization or elimination of returns, too (Maier, 2007). Afterwards,
the kind of risk handling is defined, the implementation of the strategy has to be
organized, done, and controlled (Pfalz, 2018).

Table 1. Process of Financial Risk-Management
(developed by the author on the basis of Wolke, 2008)

Risk Risk Measurement Risk Risk
Identification Risk Analysis Handling Controlling
Types of Risks Business Ratios Instruments Organization
- Market Risks - Expected Loss - Prevention - Planning
- Credit Risks - Worst Case Loss - Limitation - Doing
- Liquidity Risks - Value at Risk - Compensation - Control
- Operational Risks - Volatility - Diversification - Action

- Information

This paper is concerned especially with Credit Default Risks and uses
quantitative and qualitative Risk Measurement and Risk Analysis as research
methods. Quantitative methods of risk measurement are based on the determination
of risk ratios. These are discovered by measurement of countable data of real estate
financing and by using these data at stochastic equations to describe the risks (Pfalz,
2018). Banking survey is used as qualitative Risk Measurement and Risk Analysis.

Credit Risks are the Credit Default Risk, the Interest Rate Risk, or the Pre-
Payment Risk. In this paper, only the Credit Default Risk will be estimated.

1.2. Types of Mortgages

According to the previous research (Pfalz, 2018), one of the most important
financial decisions any household has to make is whether to own a home and, if so,
how to finance it, and, depending on the fixedness of the interest rate during the
contractual time, there are two broad categories of housing finance: Fixed (Interest)
Rate Mortgages (FRM) and Adjustable (Interest) Rate Mortgages (ARM).

Fixed Rate Mortgages have the same interest rate about the whole time of the
mortgage contract. Usual contract times are 10, 15, 20, or 30 years. The longer the
borrower is willing to have the time for repaying the loan (maturity time), the higher
the interest rate set by the lender due to a growing interest rate risk for the lender.

Adjustable Rate Mortgages have, in contrast to the fixed rate mortgages, a
periodical change or adjustment of the interest rates during the time of repaying the
loan. This adjustment could be done with shorter or longer intervals depending on
the contract conditions. In the USA, the adjustment depends on the change of the
interest rate (Federal Refund Rate) set by the central bank (US Federal Reserve
Bank). The shorter the contractual time for checking and adjusting the interest rates,
the smaller the interest rates for the borrower because of a smaller interest rate risk
for the lender. In general, at the same time, the interest rates for ARM are lower
than those for FRM due to a lower inherent interest rate risk for the lender.

A study by Mills and Gardner from 1986 showed that the majority of the
customers preferred more riskless fixed rate mortgages than the ARM (Mills &
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Gardner, 1986). In 2008, Bucks and Pence also described the adjustable rate
mortgages, especially the part of the subprime adjustable rate mortgages, as more
complicated than fixed rate mortgages (Bucks & Pence, 2008).

1.3. Credit Defaults and Foreclosures

The Credit Default Risk is highly related to the default risk of the borrowers in
case of being unwilling or unable to repay a loan (Pfalz, 2018). This kind of risk
was the most important of all risks as a trigger of the financial crisis.

Causes for credit defaults of the borrowers can be changes in interest rates
(adjustable rate mortgages), or in individual indicators or macroeconomic
indicators. Adverse movements in macroeconomic factors can potentially affect
borrower’s ability to pay and it threatens a foreclosure. Foreclosure means that the
property rights go from the borrower to the lender, so the lender has the right to sell
the property to use the money for its losses from payments. It is necessary for
lenders to understand the relationship between macroeconomic indicators and credit
default risk and foreclosures in order to manage this risk (Nang, Neo, & Ong, 2003).

2. RESEARCH DESIGN AND METHODOLOGY

The research design builds the frame for the collection and analysis of data. A
special aim of the research design is, e.g., to express causal connections between
numbers of variables (Bryman & Bell, 2007). The so-called cross-sectional design
is used. It means that the same variables will be analysed at different groups or
inside this paper at different markets. Another name for this cross-cultural or
international research is comparative research design (Bryman & Bell, 2007).

Furthermore, a quantitative research strategy is used. It means the researcher
sets at first the theory or creates at first a model and then proves it by data collection
and analysis. It is also called the deductive approach (Collis & Hussey, 2009).
Primary and secondary data are taken for the analysis. There can be cross-sectional
measurements at one point of time or there can be measurements over a time
horizon, which are called time series measurements followed by a time series
analysis (Schulze & Porath, 2012). Time series between 1998 and 2014 are used as
data material for correlation and regression analyses within this paper. Memmel et
al. stated that the advantage of using observable average data as systematic drivers
is that one can use standard econometric tools such as linear regressions (Memmel,
Giindiiz, & Raupach, 2015).

Fig. 1 shows the research model for credit defaults. This research model has
one response variable, which is the credit default, and three categories of predictor
variables, the interest rates, the macroeconomic indicators and the individual
indicators. Each of these categories has some sub-categories.
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Fig. 1. Research model for credit defaults (developed by the author).

For this relationship model, the following different types of interest rates for
different types of mortgages are chosen: adjustable rate mortgages (ARM) and fixed
rate mortgages (FRM), and the following macroeconomic indicators: Gross
Domestic Product, House or Home Price Indexes, Unemployment Rate, Stock
Exchange Rates, and Consumer Price Index. On the side of the individual
indicators, the following variables are selected: the individual scoring factors,
individual conditions, individually chosen type of mortgage (FRM or ARM), and
the loan-to-value ratio.

LeviSauskaite and Varanauskine see household income, housing prices,
inflation and interest rates for stability of loans as the most important factors for
credit defaults (LeviSauskaite & Varanauskine, 2013). Rottke and Gentgen wrote
that the gross domestic product and the unemployment rate were the strongest
macroeconomic factors with the most implications not only on the German real
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estate market (Rottke & Gentgen, 2008). Diaz-Serrano found that the volatility of
household income also triggered, e.g., from the employment status and other
unforeseen events was the most relevant variable that influenced mortgage
delinquencies (Diaz-Serrano, 2005). Danis and Pennington-Cross also stated that
the probability of default was strongly related to the local labor market conditions,
which was represented by the unemployment rate (Danis & Pennington-Cross,
2008).

Three research questions have been set within the framework of the present
research:

RQ:1 Which influences do the interest rates have on the credit default rates?

RQ:2 Which influences do macroeconomic indicators have on the credit
defaults?

RQs Which influences do individual indicators have on the credit default rates?

The first research approach investigates the indicators for the credit defaults
from secondary data and uses correlation and bivariate linear regression. The
method of correlation and linear regression analysis is the most widely used model
to explain statistical relationships. In the first research approach, two central
hypotheses are investigated to compare the influences of interest rates and of
macroeconomic factors on the credit defaults.

Hoz the credit default rates of mortgages are not significantly dependent on
the interest rates of these mortgages.

Ho2 the credit default rates of mortgages are significantly dependent on the
main macroeconomic indicators.

Both hypotheses are tested by correlations and bivariate linear regressions
because only one dependent and one independent variable are to be compared. They
are tested in the USA and the German market by the same way and using the same
predictors mentioned above.

The second research approach is a bank survey from 2019 with risk
management experts from eleven German financial institutions to demonstrate the
validation or negation of the results from the first approach. The first part of the
survey was concerned with collecting data about the financial institutions: name of
the institution, name and job position of the expert and the shareholder structure of
the financial institution (private, cooperative or public). The second part gathered
data about the types of mortgages offered by the bank. What were the credit default
rates for ARM and FRM?

The third part of the survey contained a lot of questions about the financial
institutions’ statements:
— to the development of credit defaults during 2007 and 2010;
— to the main factors for credit defaults: macroeconomic indicators, level of
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interest rates and personal situation of the borrower;

— to macroeconomic indicators for credit defaults as a change in gross domestic
product, unemployment rate, inflation rate of consumer prices, stock market
index and house price index;

— to which extent the financial institution considers macroeconomic indicators;

— to borrower indicators for credit defaults: type of the chosen mortgage, loan-to-
value ratio of the loan, scoring-factor of the borrower;

— to which extent the financial institution considers borrower indicators;

— to which extent the financial institution considers borrowers’ scoring;

— to the financial institutions’ behaviour in case of a credit default: prolongation
of the maturity time, start foreclosure process.

For the evaluation of the questions above, the experts were asked to state
whether they agreed with each statement. Therefore, it is recommended to use the
so-called five-point Likert scale with a range from strongly disagree (1) to strongly
agree (5) (Babbie, 1990). Raab-Steiner and Benesch wrote that data obtained from
a 5-point Likert scale can be treated as continuous data during statistical analysis
(Raab-Steiner & Benesch, 2012). Moreover, Babbie recommended using a five-
point Likert scale, if the respondent was able to give a short answer within a
questionnaire (Babbie, 1990). Further on, there are open questions, where the
respondents should write about things like other macroeconomic indicators for
credit defaults, other borrower indicators for credit defaults, or other types of
financial institutions’ behaviour in case of customers credit default. The questions
of the fourth part of the questionnaire are concerned with the risk management
practice of the financial institutions:

— Which method do you see as the most efficient measurement of financial risks
from credit defaults?

— How do you measure financial risks, using the Value-at-Risk model or other
measurements?

— Which types of problems in terms of real estate mortgages do you see for risk
management at your financial institution?

— How does your financial institution manage risks from credit defaults?

Knowing that written surveys offer many benefits, the impersonality of the
method can be a disadvantage and requires clear instructions to prevent the answers
from being erroneous (see Mathur & Evans, 2005). For this reason, the written
survey was tested in advance with experts from the University of Latvia, the
Technical University Rosenheim (Germany) and the Bavarian Bankers Association.
The statistical calculation is performed by examining the answers to normal
distribution with the Kolmogorov—-Smirnov test. The Kolmogorov—Smirnov test is
a very useful nonparametric test of the equality of one-dimensional probability
distributions that can be used to compare a sample with a reference probability
(Hedderich & Sachs, 2016).
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3. ANALYSIS OF THE MARKETS

The analysis of the markets is an empirical investigation of Risk Identification.
One cause of this large crisis was the huge part of Adjustable Rate Mortgages
(ARM) in the USA market. The number of ARM had a steep increase in the USA
market between 2001 and 2004 from 12 % up to 34 %. The 2008 default rate of
subprime ARM was 33.4 % vs. 3.0 % of prime FRM. The number of the subprime
borrowers in the USA increased from 2001 to 2005 from 7.8 up to 21.3 % (Barth,
2009). From 2007 to 2013, more than 5.5 million families in the USA lost their
homes due to foreclosures during the repossession process.

More than 11 million borrowers around 23 % of households with mortgages
got in trouble with their mortgages (Das, 2012). At least during 2007 and 2014 more
than 15.5 million USA households had to open a foreclosure filing in the foreclosure
process because of not fulfilling their financial duties to the banks (Statista, 2015).

In Figures Fig. 2 and Fig. 3, one can see the development of the average interest
rates and the credit default rates during the research period between 1998 and 2014.

It is apparent that the average interest rates followed nearly the same course:
the highest value in 2000, decreasing until 2005 then increasing in the USA until
2006, in Germany until 2008 and then both markets had the decreasing interest rates
until the end of the research period.
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Fig. 2. The interest and credit default rates in the USA, 1998-2014
(developed by the author, based on data by Statista 2016).

During the research period, both markets had the lowest credit default rates
around the year 2000, the time before the dotcom-crisis. After the crisis, a slow
increase followed until 2002 in both markets. Then, the credit default rates were
shrinking also in both markets: in Germany until the end of the research period, but
in the USA only until 2005/2006, the point where the subprime crisis had its
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beginning with a sharp increase of credit defaults until 2009/2010 when the crisis
calmed down again.
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Fig. 3. The interest and credit default rates in Germany, 1998-2014
(developed by the author, based on data by Statista 2016).

During the phase, when the USA market had its worst time with credit defaults,
the German default rates of mortgages were very stable on a low level. Since 2004,
the delinquency rates of mortgages have been shrinking continuously from around
2.5 % t0 0.9 % in 2014 (see Fig. 3). In general, the credit default rates in Germany
were much smaller than in the USA during “normal” time periods.

4. RESEARCH FINDINGS

4.1. Findings for the First Research Approach

In Table 2, one can see directly the differences between the both markets. The
coefficient of determination R? demonstrates the strength of the regression function.
The larger the R?, the better the goodness of fit. The hypothesis is proven when the
p-value is smaller than the set value for the significance level; in this paper it is 0.05.

One interesting fact is that apart from the unemployment rate (UER), all variables
are in another way correlated with the credit default rate in the USA and Germany.
In the author’s opinion, the German correlations have the “right” directions. It means
that good macroeconomic values are related to low credit default rates and vice versa.

The American correlations look like a “wrong” working market. The meaning of
“right” and “wrong” in the case of how the markets are working is common sense as
well as the scientific view that good macroeconomic conditions lead to low credit
defaults and vice versa — bad macroeconomic conditions lead to high credit default
rates.
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Table 2. Comparison of Hypotheses-Tests in the USA and Germany
(developed by the author)

The USA Market The German Market
Hypothesis R? p-Value | Correlation R? p-Value | Correlation

Hoi-AIR 0.425 0.005 —0.652 0.536 0.001 0.732

Hoi1-FRM 0.331 0.016 —0.575 — — —

Ho1-ARM 0.226 0.054 —0.475 — — —
Ho.-GDP 0.415 0.,005 0.644 0.416 0.005 —0.645
Ho-UER 0.875 | <0.0001 0.935 0.808 | <0.0001 0.899
Ho2-DJIA, DAX | 0.025 0.543 0.159 0.670 | <0.0001 —0.819
Ho2-1ICP 0.212 0.063 —0.460 0.001 0.900 0.033
Hoz-HPI 0.020 0.589 0.141 0.763 | <0.0001 -0.874

Test of Hoi-Hypothesis (Interest Rates) in the USA market:

Average of Interest Rates for Mortgages (AIR)

Hoz-us-air Was rejected. (The hypothesis was not proven.)

Credit defaults are significantly dependent on mortgages with Average Interest
Rates

Fixed (Interest-) Rate Mortgages (FRM)
Ho1-us-Frv Was rejected. (The hypothesis was not proven.)
Credit defaults are significantly dependent on Fixed Rate Mortgages

Adjustable (Interest-) Rate Mortgages (ARM)
Ho1-us-arm Was accepted. (The hypothesis was proven.)
Credit defaults are not significantly dependent on Adjustable Rate Mortgages

Test of Hoi-Hypothesis (Interest Rates) in the German market:

Average of Interest Rates for Mortgages (AIR)

HO1-DE-AIR was rejected. (The hypothesis was not proven.)

Credit defaults are significantly dependent on mortgages with Average Interest
Rates

Test of Ho2-Hypotheses (Macroeconomic Indicators) in the USA market:

Gross Domestic Product (GDP)
Ho2-us-epp Was accepted. (The hypothesis was proven.)
Credit defaults are significantly dependent on the Gross Domestic Product.
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Unemployment Rate (UER)

Hoz-us-uer Was accepted. (The hypothesis was proven.)

Credit defaults are significantly dependent on the Unemployment Rates.

Stock Market Index: DJIA

Hoz-us-psia was rejected. (The hypothesis was not proven.)

Credit defaults are not significantly dependent on the stock market index: DJIA.

Inflation of Consumer Prices (ICP)

Hoz-us-icp Was rejected. (The hypothesis was not proven.)

Credit defaults are not significantly dependent on the Inflation of Consumer
Prices.

Case Shiller Home Price Index (HPI)

Ho2-us-Hpi Was rejected. (The hypothesis was not proven.)

Credit defaults are not significantly dependent on the Case Shiller House Price
Index.

Test of Hoo-Hypotheses (Macroeconomic Indicators) in the German market:

Gross Domestic Product (GDP)
Ho2-pe-Gop Was accepted. (The hypothesis was proven.)
Credit defaults are significantly dependent on the Gross Domestic Product.

Unemployment Rate (UER)
Hoo-pe-uer Was accepted. (The hypothesis was proven.)
Credit defaults are significantly dependent on the Unemployment Rates.

Stock Market Index: DAX
Ho2-pe-pax Was accepted. (The hypothesis was proven.)
Credit defaults are significantly dependent on the stock market index: DAX.

Inflation of Consumer Prices (ICP)

Ho2-pe-1cp Was rejected. (The hypothesis was not proven.)

Credit defaults are not significantly dependent on the Inflation of Consumer
Prices.

Home Price Index (HPI)
Ho2-pe-Hp1 Was accepted. (The hypothesis was proven.)
Credit defaults are significantly dependent on the House Price Index.

Fig. 4 and Fig. 5 demonstrate graphically the research results as relationship

models for the USA and German markets. Only those indicators are statistically
relevant as predictors for credit defaults, which show the coefficient of
determination (R?).
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Fig. 5. The model of results for the German Market (developed by the author).
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The main findings of the first research approach for RQ1 are as follows:

The average interest rates of the mortgages have a significant influence on the
credit defaults in both the USA and German markets.

The influence of the fixed rate mortgages is more significant than that of the
average interest rate mortgages on credit defaults in the USA market, and the
adjusted rate mortgages have no significant influence on credit defaults in the
USA.

The main findings of the first research approach for RQ2 are as follows:

The unemployment rate is the macroeconomic indicator with the most
significant influence on the credit defaults in both markets.

The order of the following macroeconomic significant indicators for credit
defaults in the German market is home price index, stock market index and
gross domestic product.

The gross domestic product has the second place of macroeconomic indicators
with significant influence on the credit defaults in the USA.

The inflation of consumer prices has no significant influence on credit defaults
either in the USA or in Germany.

Finding of the second research approach are described further.

4.2. Findings for the Second Research Approach

At first, the examination with the Kolmogorov—Smirnov test resulted in a

normal distribution for all the questions. It means all answers can be used for the

survey.

Respondents of the bank survey were asked to comment on the most
responsible factor for credit losses: macroeconomic indicators, level of interest rates
or personal situations of the borrower (see Table 3).

Table 3. The Major Factors for Credit Defaults (developed by the author)

Expert of
Financial
Institution

(F1I)

6. Factors for
CD

6.1.
Macroeconomic
Indicators

6.2. Levels of
Interest Rates

6.3. Personal
Situations of the
Borrower

Expert FI 1

Expert FI 2

Expert FI 3

Expert Fl 4

Expert FI 5

Expert FI 6

Expert FI 7

Expert FI 8

Expert FI 9

Expert FI 10

Expert FI 11

Ao OOIO| D>

AlwwlbhwN|AlW O[>

OO~ OIOI|OT|OT

Mean

4.364

3.545

4.545
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The answers in Table 3 show that the financial institutions perceive the personal
situation of the borrowers (mean 4.545) as the most responsible factor for credit
defaults followed by macroeconomic indicators (mean 4.364). As the factor with
the lowest influence on credit defaults, they see the level of interest rates
(mean 3.545).

Table 4 is related to the macroeconomic indicators as factors for credit defaults.
It is evident from Table 4 that the unemployment rate (mean 4.545) is seen by the
financial institutions as the most responsible macroeconomic indicator for credit
defaults followed by a clear difference of one point by gross domestic product
(mean 3.545) and house price index (mean 3.545). Stock market index (mean 3.273)
and inflation rate of consumer prices (mean 3.182) have an average value as an
answer to this question.

This order of answers seems rational. The unemployment rate is the most
important macroeconomic factor, as it is well known that people have great
difficulties repaying mortgages when they lose the job. The next place is taken by
the gross domestic product and the house price index together because they are also
closely related to credit defaults of real estate loans, but on a lower level than the
unemployment rate.

Table 4. Macroeconomic Indicators for Credit Defaults (developed by the author)

Expert of 7.1. 7.2. 7.3. Inflation | 7.4. Stock | 7.5. 8. To which

Financial Gross Unemploy | Rate of market House | extent your FI

Institution Domestic | ment Rate | Consumer index Price considers

(FI) Product Prices Index | Macroeconom
ic Indicators
for RM

Expert FI 1 4 4 3 4 4 4

Expert FI 2 4 5 3 3 3 4

Expert FI 3 3 5 5 4 4 5

Expert Fl 4 3 4 4 4 3 4

Expert FI 5 3 4 3 3 4 3

Expert FI 6 4 5 3 2 3 3

Expert FI 7 3 4 2 3 4 3

Expert FI 8 5 4 3 2 3 4

Expert FI 9 4 5 3 3 3 4

Expert FI10 | 2 5 2 4 4 3

Expert FI11 | 4 5 4 4 4 4

Mean 3.545 4.545 3.182 3.273 3.545 3.727

Concerning the borrower indicators, the scoring factor of the borrower (mean
4.364) is of high importance for the banks (see Table 5). With a gap of more than
one point, the type of chosen mortgage (mean 3.273) and the loan-to-value ratio
(mean 3.273) follow together. These variables are of average importance to
financial institutions. In general, the experts answered that borrower indicators
(mean 4.364) and especially the borrowers’ scoring (mean 4.273) had a great
importance in their banks' risk management.
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Table 5. Borrower Indicators for Credit Defaults (developed by the author)

Expert of 9.1. Type of 9.2. Loanto 9.3. Scoring 10. to which 11. to which

Financial chosen value ratio factor of the | extent your extent your

institution Mortgage borrower FI considers | FI considers

(F1) Borrower Borrower’s
Indicators Scoring for
for RM RM

Expert FI 1 4 4 4 4 4

Expert FI 2 1 4 5 5 5

Expert FI 3 5 2 5 4 5

Expert Fl 4 4 3 5 5 4

Expert FI 5 3 2 4 4 4

Expert FI 6 4 4 4 5 4

Expert FI 7 3 3 4 3 4

Expert FI 8 3 4 5 5 4

Expert FI 9 4 3 4 4 5

Expert FI 10 2 3 4 5 4

Expert FI 11 3 4 4 4 4

Mean 3.273 3.273 4.364 4.364 4.273

If a loan defaults, the German financial institutions rather prefer a hard
foreclosure process (mean 4.000) for a defaulted loan than a prolongation of the credit
maturity time (mean 2.273). This behaviour is only possible because there is a high
probability of selling houses from foreclosure processes with good results. Related to
the bank risk management, nine of the eleven institutions questioned perceived the
Value-at-Risk Model as the most effective one. A further result is that 91 % of the
banks use a risk management model, and the use of the VaR model by 82 % of the
investigated German financial institutions is a great success. Furthermore, more than
50 % of the banks do not see relevant problems with their real estate loans. It is a sign
for an unproblematic German real estate market. Nearly 40 % of the financial
institutions see problems, especially when borrowers come in trouble with repayment
of the loans mostly caused by changing their personal family status.

Fig. 6 presents the graphical overview of the results of the banking survey.

The main findings of the second research approach for RQL1 are as follows:

— The influence of the level of interest rates of the mortgages on the credit defaults
is clearly existent with a mean of 3.545. This is behind the personal situations of
borrowers and behind the macroeconomic indicators.

The main findings of the second research approach for RQ2 are as follows:

— The influence of the macroeconomic indicators on the credit defaults is high with
a mean of 4.364. This is only behind personal situations of borrowers.

— The unemployment rate is that macroeconomic indicator with the most significant
influence on the credit defaults with a mean of 4.545.

— The order of the following macroeconomic indicators for credit defaults in the
German market is home price index (mean 3.545), gross domestic product (mean
3.545), stock market index (mean 3.273), and at least inflation of consumer prices
(mean 3.182).
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Interest Rat
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—
\ (mean 3.273)

Scoring Factor
Personal Conditions

(mean 4.364)

Fig. 6. Results of bank survey for the German market (developed by the author).

The main findings of the second research approach for RQ3 are as follows:

— The personal situation of the borrower has the largest influence on the credit
defaults with a mean of 4.545.

— The scoring factor of the borrower is that borrower indicator with the most
significant influence on the credit defaults with a mean of 4.364, which is

followed by the type of chosen mortgage and loan-to-value ratio, both with a
mean of 3.273.
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CONCLUSION

1. The research model (Fig. 1) is confirmed by both research approaches. The
results of the first and second research approaches essentially coincide. Interest
rates, macroeconomic and individual indicators have an influence on credit
defaults!

2. The novelty of this paper and the main finding of the research are the evidence
that interest rates are not the catalyst for credit defaults. These are individual
indicators such as the personal situation and the scoring of the borrowers, as
well as the key macroeconomic indicators, such as the unemployment rate.

3. The subprime mortgage crisis of 2007-2010 was a result of what would happen
if there were an immense failing of risk management (Pfalz, 2018). None of the
four phases of risk management, which were described, did work effectively
before and during the crisis, especially in the USA market. Risk Identification.
At first, the risks with subprime loans were not identified correctly and the loss
of diligence to check borrowers’ credit worthiness before giving loans was a
massive fault and led to a massive misidentification of the risks. The
examination of the borrower’s credit worthiness is an extremely necessary point
to prevent such huge numbers of credit defaults. In this point, the markets of the
USA and Germany worked completely divergent. Such a strict check of the
borrowers’ credit worthiness in Germany stands in connection with very small
loan defaults is also confirmed by the results of the expert survey of the financial
institutions. Risk Measurement and Analysis have to be enhanced as well by
improving the risk management models, such as the value at risk model, which
was used before, during and after the crisis. Risk Handling before this crisis was
very careless and partially fraudulent in the USA market because it was not only
a question of fairness to sell unchecked mortgages in the second mortgage
market, but it was also a question of fraud and, therefore, should be corrected
immediately. Risk Controlling has gone wrong on the part of all stakeholders:
from the lenders’ part, to the internal and external controlling of financial
institutions and furthermore to the governmental part.

4. The Financial Crisis Inquiry Commission of the US Representative House
concluded in their final report from 2011 that this crisis was avoidable. The
author confirms this statement and adds: It would be avoidable by just a simple
risk management method: checking of the borrowers’ credit worthiness! This is
the most necessary recommendation to all lending institutions.
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APPENDICES

Appendix 1. Secondary Research Data for the USA Market (1998-2014)
(developed and calculated by the author, based on Statista, 2015; Statista 2016)

Credit Default Rates Interest Rates Macro-economic indicators
In Percent of total | Dow Annual Case
current | labour force Jones percent | Shiller
Billion Industrial | change House
UsD Average Price
Index
Year Credit Credit Credit Average | IR IR for | GDP Unemployment | DJIA Inflation | C 8-
Default Default Default IR for ARM rate CP HPI
Rate total Rate FRM Rate ARM FRM
1 1998 4.45 2.59 10.88 7.07 7.04 5.71 9089 4.5 9181.43 1.55 91.05
2 1999 4.26 2.26 11.44 7.04 7.54 6.06 9661 4.2 11497.12 | 2.19 98.50
3 2000 4.38 2.28 11.92 7.52 8.20 | 7.09 10285 | 4.0 10786.85 | 3.37 108.79
4 2001 5.11 2.67 14.04 7.00 7.15 6.00 10622 | 4.7 10021.50 | 2.82 116.06
5 2002 5.11 2.63 14.33 6.43 6.65 | 4.86 10978 | 5.8 8341.63 1.60 127.15
6 2003 4.74 251 12.17 5.80 5.97 3.99 11511 | 6.0 10453.92 | 2.30 139.63
7 2004 4.48 2.30 10.80 5.77 597 | 4.02 12275 | 55 10783.01 | 2.67 158.67
8 2005 4.45 2.29 10.84 5.94 6.01 4.78 13094 | 5.1 1071750 | 3.37 180.11
9 2006 4.61 2.39 12.27 6.63 6.54 5.87 13856 | 4.6 12 463.15 | 3.22 183.24
10 | 2007 5.38 2.94 15.62 6.41 6.58 | 6.05 14478 | 4.6 13264.82 | 2.87 173.36
11 [ 2008 6.90 4.30 19.90 6.05 6.62 | 5.93 14719 | 5.8 8776.39 | 3.82 152.56
12 | 2009 9.40 6.50 25.50 5.14 559 | 497 14419 | 9.3 10428.05 | -0.32 146.69
13 | 2010 9.30 6.50 25.90 4.80 5.08 4.12 14964 | 9.6 1157751 | 1.64 140.64
14 | 2011 8.00 5.30 23.00 4.32 4.76 3.47 15518 | 8.9 1221756 | 3.14 135.16
15 | 2012 7.40 4.60 20.60 3.66 3.96 | 3.08 16155 | 8.1 13104.14 | 2.08 143.89
16 | 2013 6.70 3.90 21.00 3.70 4.17 2.90 16663 | 7.4 16 576.66 | 1.47 159.35
17 | 2014 5.90 3.40 19.10 3.74 4.27 2.77 17348 | 6.2 17 823.07 | 1.61 166.55
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Appendix 2. Secondary Research Data for the German Market (1998-2014)

(developed and calculated by the author, based on Statista, 2015; Statista 2016)

Credit Default Rates

Interest Rates

Macro-economic indicators

Average Average of In current Percent of total Deutscher | Annual
of mortgage Billion USD labour force Aktien percent
Index change
Year Credit Interest Rate GDP Unemployment | DAX Inflation | House
Default rate CP Price
Rate Index
1 1998 1.95 6.06 2246.4 9.38 5002 0.6 100.0
2 1999 1.91 5.71 2202.8 8.56 6 958 0.7 100.2
3 2000 1.90 6.54 1955.7 7.95 6434 14 100.6
4 2001 2.24 6.52 1952.3 7.80 5160 1.9 100.7
5 2002 2.48 6.08 2 086.5 8.60 2893 14 99.3
6 2003 242 4.98 2510.5 9.71 3965 1.0 99.7
7 2004 247 4.83 2823.1 10.33 4 256 1.8 98.2
8 2005 2.35 4.34 2866.3 11.00 5 408 1.9 99.4
9 2006 2.19 4.69 3005.1 10.04 6 597 1.8 99.0
10 | 2007 2.09 5.15 34447 8.58 8 067 2.3 96.9
11 | 2008 1.95 5.27 3770.2 7.41 4810 2.8 98.2
12 | 2009 191 4.34 3426.7 7.68 5957 0.2 99.0
13 | 2010 1.71 3.80 34235 6.94 6914 1.1 100.0
14 | 2011 1.44 3.92 3761.1 5.86 5898 25 103.5
15 | 2012 1.16 3.15 3541.6 5.37 7612 2.1 107.1
16 | 2013 1.03 2.82 3746.5 5.23 9552 1.6 1104
17 | 2014 0.90 2.54 38744 5.01 9 806 0.8 113.9
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Appendix 3. Blank Copy of the Assessment for the Bank Survey

Dear survey participant,

My name is Reimar Pfalz. | am a doctoral student at the Faculty of Business, Management and Economics
of the University of Latvia in Riga. Thank you very much for supporting my research survey that | use
for my Doctoral Thesis about financial risk management. The theme of the Thesis is:

“Credit Default Indicators in Private Real Estate Financing”

The goal of the expert survey is to assess:

e what indicators for credit defaults are relevant for financial institutions;
¢ how financial institutions evaluate the indicators for credit defaults at private real estate
financing institution;

¢ how financial institutions manage the risks of financial losses from credit defaults.

The research study focuses on the major German financial institutions.

Upon study completion, each participating financial institution will receive a report of the research results,
while survey results are only reported in the aggregate to safeguard the anonymity of the participants.

The time requirement for questionnaire administration is approximately 15 minutes.
Please send me your survey results by e-mail to: plc_rem_fm@yahoo.com

Thank you very much for dedicating time in study participation!

Reimar Pfalz
Master of Arts in Business

Mobile: + 49 (0) 1575 6630067
E-Mail: plc_rem fm@yahoo.com

Name of the financial institution:

Name of the risk management expert:

Job position of the expert:

1. Shareholder structure of your financial institution:

Private Bank [ Public-law Bank [ Cooperative Bank [

2. What types of real estate mortgages does your financial institution sell?

Fixed (interest) rate mortgages [ Adjustable (interest) rate mortgages [
Since (year): ... Since (year): ...
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What was the part in percent of the mortgages during last three years?

For fixed rate mortgages (FRM): ...

For adjustable rate mortgages (ARM): ...

What was the average in percent of the credit default rate during last three years?

For fixed rate mortgages: ...

For adjustable rate mortgages: ...

What was the development trend of the credit default rates at your financial institution during
the financial crisis between 2007 and 2010?

For FRM:
strongly descending [1  descending [] no change [] ascending [l strongly ascending [

For ARM:
strongly descending [1  descending [] no change [] ascending [l strongly ascending [

Which factors do you analyze as indicators for credit defaults?
- Macroeconomic indicators
strongly disagree [1 disagree [1 neither /nor (] somewhat agree [1 strongly agree [

- Level of interest rates

strongly disagree [1 disagree [] neither / nor (] somewhat agree [ strongly agree [

- Personal situation of the borrower

strongly disagree [ disagree [ neither / nor (] somewhat agree [1 strongly agree [J

- Do you pay attention to other factors? To which ones?

Which of the following macroeconomic indicators do you see as a possible trigger for credit

defaults?
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10.

- Change in the gross domestic product

strongly disagree [1 disagree [1 neither / nor [J somewhat agree [] strongly agree [

- Change in the unemployment rate

strongly disagree [1 disagree [1 neither / nor [J somewhat agree [ strongly agree [

- Change in the inflation of consumer prices

strongly disagree [1 disagree [ neither / nor (] somewhat agree [1 strongly agree [J

- Change in the stock market index (DAX)

strongly disagree [ disagree [1 neither / nor (] somewhat agree [ strongly agree [

- Change in the house price index

strongly disagree [1 disagree [1 neither / nor (] somewhat agree [] strongly agree [

- Do you see other economic indicators as a trigger for credit defaults? Which ones?

To which extent do you consider macroeconomic indicators to manage your risks from credit

defaults?

not at all [ little [ somewhat [ alot [} very much [

Which of the following indicators of the borrowers do you see as a possible trigger for credit

defaults?
- Type of the chosen mortgage (ARM or FRM)
strongly disagree [1 disagree [1 neither / nor (] somewhat agree [] strongly agree [

- Loan-to-value ratio of the mortgage

strongly disagree [1 disagree [] neither / nor [] somewhat agree [] strongly agree [

- Scoring factor of the borrower

strongly disagree [ disagree [] neither /nor (] somewhat agree [1 strongly agree [J

- Do you pay attention to other borrower indicators? To which ones?

To which extent do you consider indicators of the borrowers to manage the risks from credit

defaults?
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11.

12.

13.

14.

15.

not at all [ little [ somewhat [ alot[] very much [

To which extent do you consider the scoring factor of the borrowers to prevent your institution

from credit default risks?

not at all [ little [ somewhat [ alot[] very much [

What is your institutions behavior in case of a looming credit default of a borrower?

- Prolongation of the maturity time by decreasing the mortgage interest rate

strongly disagree [ disagree [1 neither / nor [J somewhat agree [] strongly agree [

- Back settlement of the credit and foreclosure of the object

strongly disagree [ disagree [1 neither / nor [J somewhat agree [] strongly agree [

- Do you pay attention to other solutions? To which ones?

Which method do you see as the most efficient measurement of financial risks from credit

defaults?

How do you measure financial risks at your financial institution?

- Using the Value-at-Risk Model by CreditMetrics: yes(] no [J

- Using other models? Which ones?

Which types of problems from real estate mortgages do you see for the risk management at

your financial institution?
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16. How does your financial institution manage risks from credit defaults?

Thank you very much for participation in the survey!
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