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Abstract

This paper examines whether the effect of the Swedish repo rate on the mortgage rate has
changed during the period between the years of 2005-2017. The relation between the repo rate
and mortgage rate is examined during three time intervals using regressions and correlation
analysis. Furthermore, the effect of the repo rate is investigated in times of negative and
positive interest rate levels. The results show that the effect of the repo rate on the mortgage
rate has decreased significantly with time. It is also shown that the repo rate tends to affect the
mortgage rate less in times of negative interest rates. The reduced effect of the repo rate has
then been analysed using the Transmission Mechanism of Monetary Policy to deduct probable
factors causing the change. The factors mentioned consist of changes in risk behaviour and

mortgage financing.
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1. Introduction

1.1 Purpose and Contribution

The purpose of this thesis is to study the development of the relation between the Swedish
repo rate and the Swedish mortgage rate performing an interval-based comparison between
three time periods. The objective is to investigate whether there have been any substantial
changes in the co-movements between the different interest rates, and thus to review the
efficiency of monetary policy in different financial climates. Our expectation is to clarify how
the relation has developed and to contribute with a general view of factors with an influential

potential.

1.2 Background

The 2007-2008 financial crisis that was brought on by massive increases in low quality
mortgages or the more familiar term, subprime loan, affected the entire banking industry. The
profits of the banks have become an even more frequently discussed subject where especially
mortgage margins have been in focus of the media. This eventful period came to bring on
several structural changes alongside increased banking regulations. The banks have since then
started using new types of financial debt instruments to raise funding for their mortgages
while at the same time being subject to increased capital and funding requirements — changing
the financial structure of a mortgage. Negative interest rates have also been a fact during this
period with public opinion that banks keep on increasing their interest rates while the repo
rate has remained stable. These events have given rise to new challenges for the monetary
policy, where old economic theories lack the basic framework. The function of a well-
established instrument such as the repo rate is therefore something that is of relevance

considering the many economic events that have occurred so far during the 215 century.



1.3 Research Questions

Our primary research question is to investigate if there have been any changes in co-
movement between the repo rate and the three-month mortgage rate. Using OLS-regression
and correlation analysis we estimate the effect of the repo rate on the shortest rate offered by
commercial banks, the three-month mortgage rate, performing the analyses for three different
time intervals. In addition to these estimations a correlation analysis is performed to estimate
whether the repo rate tends to affect the mortgage rate more in times of positive or negative
interest rates. Additionally, we will be investigating potential factors of influence concerning
the ability of the repo rate to affect the mortgage rate by looking at changes in financing

structure and risk premiums.

Hypothesis One: The relation between the Swedish repo rate and the mortgage rate has been

reduced during the period between September 2005 - February 2017

Hypothesis Two: The Swedish repo rate tends to affect the Swedish mortgage rate more in
times of positive repo rates than in times of negative during the period between September
2005 - February 2017

Hypothesis Three: The relation between the Swedish repo rate and the Swedish mortgage rate
has been affected by changes in the financing structure of the banks and increased risk

premiums

1.4 Delimitations

This paper is restricted to only investigate the short-term interest rates, here the repo rate and
the so called three-month mortgage rate. Since focus is aimed at the ability of the repo rate to
affect the mortgage rate we have limited the mortgage rate to only include three-month
mortgage rates. The reason for the usage of the three-month interest rate is that it is the
shortest maturity offered by the commercial banks to private consumers and thus the most
suitable rate to compare with. When investigating the potential factors of influence
(Hypothesis Three) with the ability to cause a change in the relation between the two rates,
the study is limited to investigate factors related to bank capital (financing/funding costs) and

risk premiums as mentioned in the theoretical framework of the transmission mechanism.



2. Theoretical Framework and Background

2.1 Monetary Policy

The responsibilities of the Swedish monetary policy are administrated by the Swedish
Riksbank with the objective to maintain a stability in the domestic price level. This objective
translates into upholding a level of inflation equivalent to two percent per year (Riksbank,
2012). The monetary policy functions by influencing the general interest rate level in the
economy where the repo rate plays a large role. The rate acts as an instrument of monetary
policy and sets the rate that commercial banks can borrow or deposit money at in the
Riksbank for a seven-day period. The repo rate also controls the interest rate that the
commercial banks can borrow or deposit money at overnight, i.e. if a commercial bank would

need to borrow money overnight from the Riksbank (Riksbank, 2015).

2.2 The Transmission Mechanism of Monetary Policy

The process of an interest rate change can be described by looking at the theoretical
framework of the transmission mechanism of monetary policy. This framework shows how a
change in the official interest rate affects the different parts of the economy, such as the price
level, the exchange rate, amount of money/credit and the bank rates (Riksbank, 2011a).
Concerning the effect that the repo has rate on the bank rates, where the mortgage rates are
included, the basic assumption can be described as if an increase in repo rate should have a
positive effect on the market rates, while a reduction in the repo rate should lower the interest

rates (Hassel, Norman & Andersson, 2003).

The transmission mechanism also describes what kind of events, or ‘shocks’, that affect how
great impact the repo rate has on the market rates. These external events are among others
associated with risk premiums and bank capital (ECB, 2017). The risk premium is added as a
funding premium when raising capital with the size depending on factors such as the
creditworthiness and value of the collateral assets. Economic shocks can lead to a reduction in
creditworthiness and a fall in the value of the underlying assets, which can cause higher risk
premiums, thus increasing the cost of financing for the banks. Events related to changes in
bank capital include factors such as capital and solvency adequacy, liquidity requirements and
shareholder return. Changes in these factors have the ability to affect the power of the official

interest set by a central bank, i.e. the efficiency of the monetary policy (Government, 2015).



2.3 Mortgage Financing

The Swedish banks finance their mortgage operations by using deposits from households and
corporations and by borrowing funds on the financial markets through bonds and other

certificates (Finansinspektionen, 2016).
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Figure 1: Mortgage funding in Sweden (Finansinspektionen, 2016)

2.3.1 Deposits

The most common sort of financing is bank deposits that amounts to 46% of the total
mortgage financing. Deposit financing is a short-term financing consisting of funds belonging
to households and corporations and is the most inexpensive source of financing

(Finansinspektionen, 2016).

2.3.2 Uncovered Bonds

An uncovered bond, or just bond, is a debt instrument used by the banks to finance their long-
term lending (Riksbank, 2017). The uncovered bond is issued with a fixed maturity and a
nominal principle that is paid back upon maturity. The traditional uncovered bonds usually
only grant the possessor a claim on the issuer, but not directly on the underlying asset. There
are however other bonds that grant the holder a direct claim on the underlying assets. These
bonds are called Mortgage-Backed-Securities (MBS) and Asset-Backed-Securities (ABS), and
only grant a claim on the assets, but not the issuer. This means that they can be traded freely
and do not pose a permanent credit risk that needs to be maintained on the balance sheet of
the banks (Riksbank, 2013).



2.3.3 Covered Bonds

A covered bond is in many aspects like an uncovered bond, with a fixed maturity and a
nominal principle that is paid back upon maturity. There are however some distinguishing
qualities relating to the legal aspects of the bond that differ. Swedish law specifically

regulates the covered bonds, whereas . . ) _
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on the balance sheet of the i lssumg bank. Covered Figure 2 The fraction of mortgages financed by covered bonds
(ASCB, 2016).
bonds are also a relatively inexpensive source of

long-term funding compared to normal bonds (Riksbank, 2013).

2.3.4 Certificates

A certificate, also known as a bank certificate is a short-term debt instrument with a maturity
of maximum one year (Nationalencyklopedin, 2017). The certificates are used by the banks to
cover parts of their short-term borrowing, and are mostly financed in foreign currency due to
the limited domestic market size (Finansinspektionen,
2016).

2.4 Mortgage Pricing

The level of the mortgage rate is set based on several

different factors. The general level of the interest rate sets

the baseline for the rate, where the repo rate plays an D) — R
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important role as it influences the market rates. The cost of
Figure 3: Mortgage margin 2002-2016 in percent

(Finansinspektionen, 2016)



financing might however differ based on the instruments used by the banks to finance their
operations. Long-term financing tends to be more expensive, but is however more stable,

while the opposite applies for short-term financing (Konsumenternas, 2017).

An additional financing cost is the price paid by the banks to hedge against interest rate risk
by using interest rate swaps. The price for a swap can be stated by looking at the spreads,
where increasing spreads is equivalent to a higher price. Before year 2008 these spreads were
almost nonexistent but came to rise as the financial crisis occurred and the way of

contemplating with risk associated with mortgages and banks changed (Riksbank, 2011b).
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Figure 4: The interest rate swap spread showing changes in risk-premiums between May 2005 — Feb 2017 (Riksbank 2017c):

Another relevant factor that indirectly influences the mortgage rate is the dividend required by
the shareholders that partly is affected by the risk premium required by shareholders when
they invest in financial products. As observed in the graph there have been increased margins

on mortgages since the financial crisis (Finansinspektionen, 2016)

An additional factor that affects the costs of financing is the maturity of the debt issued by a
bank. If a bank were to finance their customers’ mortgages with bonds that have longer
maturities it is usually associated with higher costs (Finansinspektionen, 2012). The Swedish
banks are adapting their financing portfolios towards longer maturities, as stipulated by the
NSFR that will become a minimum standard by 1 January 2018 as a part of the Basel reforms
(Finansinspektionen, 2016). Simplified this reform could be described as a matching rule for
the borrowing and lending of the banks that requires the banks to maintain a more stable
funding profile (BIS, 2017). Swedish banks have already started implementing these

standards with increasing maturities on mortgage funding as a result (Riksbank, 2017c).



3. Review of Literature

There are several papers examining the relation between the repo rate and mortgage rates in
Sweden. The consensus in previous research appears to be that a change in relation has
occurred, with results pointing towards the financial collapse in 2008 as the decisive point in
time. Earlier research has however not focused directly on the relation between the two
interest rates, but instead used it as part of different theses. The fact that the politically
independent Riksbank partly has investigated the area does however facilitate further

exploration of the intended field.

The Riksbank (2013) has conducted quantitative research between the period of year 2006-
2011 that supports the view that there has been a change in the relation between the repo rate
and the mortgage rate, with year 2008 as the decisive year of change when the relation
weakened. Additional research done by Stegemann and Lindén (2013) have through
regressions shown that the relation between the repo and mortgage rate shifted as the financial
markets collapsed in year 2008. Their analysis shows a weakened relation where the two rates
have tended to move with less proximity with each other during the period between year
2000-2012. Holmgren and Bronell (2016) have added to this research by conducting a study
that includes interest rate data until 2015 where an even weaker relation was observed

between the two interest rates.

According to the Swedish Riksbank (2012a) an increased divergence between the repo rate
and the Swedish mortgage rate can be explained by increased financing costs and increased
margins for the banks. The Riksbank points out that since the financial crisis in 2007-2008 the
market has begun to take risk into consideration more rigorously, causing the financing costs
of mortgages to rise. The authors Stegemann and Lindén (2013) also argue that an increased
risk premium has been added to the mortgage prices, which has had a significant effect on the
correlation between the repo rate and the mortgage rates, leading to a weaker relation. In the
qualitative study ‘Have you been fooled?’ (Asp, Paulsson, Claesson & Johansson, 2009) the
authors have studied the events specifically surrounding the financial crisis in year 2008 in
more detail. The study focuses on the reduced effect that the repo rate had on the Swedish
mortgage rates just after the crisis and uses in-depth interviews with bankers from several of
the largest banks as basis for their conclusions. Their results indicate that the borrowing costs
of the banks have been affected, which means that the banks have not been able to ‘perfectly’

align their mortgage pricing with the repo rate. The reason for these changes are also
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explained by increased risk premiums, where a price increase of interest rate swaps has been a
significant factor of influence. The interest rate swaps are used to hedge against interest rate
risk associated with loans and financing with different maturities. The relation between the
swaps and the mortgage rates is however not further explored using a quantitative method.
Simply stating that the prices have stayed high due to increased profits is not a viable
statement for the banks to communicate, but should still be considered given the increasing
mortgage margins. However, the interviews performed in the study show an independent
consensus between the different banks that points to that increased financing costs have been
a crucial cause as to why there has been a reduction in the effect that the repo rate has on the

mortgage rate.

Another factor mentioned in earlier reports is the usage of covered bonds when financing a
mortgage. Covered bonds are in general considered as relatively safe assets with lower yield
demands compared to other bonds. Given that these bonds are offered with more generous
terms to the banks, the banks can finance their mortgage operations more efficiently, which
leads to lower mortgage interest rates. However, in the last couple of years it has been a
negative trend in the usage of covered bonds, which according to the Riksbank would have a
negative effect on the interest rates offered on mortgages, i.e. higher prices, and thus less
correlation to the repo rate. The Swedish Riksbank (2012b) also points out that the banks
consider the covered bonds a liability since the larger banks act as guarantors to the issued
bonds. This means that the banks always must purchase the bonds when offer is given, to

maintain market liquidity.

The maturity of debt is also a factor that concerns the financing costs of a mortgage. The
Swedish banks are adapting their funding portfolios towards longer maturities as required by
the new regulations included in the Basel-3 reforms which are to be fully met by year 2018
(Finansinspektionen, 2016). One of the larger Swedish banks have for instance during a time
of a negative repo rate, communicated that they had to increase their interest rates because of

increased maturity on their borrowing (SEB, 2015).

The low level of repo rate is also believed to be a factor of influence as to why the repo rate
does not have the effect it used to on the mortgage rate. The former chairman of the U.S.
Federal Reserve Bed Bernanke, along with his co-authors economists Vincent Reinhart and

Brian Sack (2004) have claimed that other methods than the repo rate should be considered
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instead of lowering the repo rate to 0% due to a lack in effect. The Riksbank (2016) also states
that the market rates not always might comply with the repo rate during times of negative
interest rates. This is explained by the fact that none of the Swedish banks have chosen to
charge their private clients with negative interest rates. The Swedish banks also have an
excess of liquidity which they need to deposit at a negative interest rate and thus resulting in

an additional cost on-top of their normal financing costs (Riksbank, 2016).

The Study ‘Have you been fooled” (Asp et al, 2009), where several bankers were interviewed
focuses on mortgage pricing from the perspective of the banks. Simply stating that the prices
have stayed high due to increased profits is not a viable statement for the banks to
communicate, but should still be considered given the increasing mortgage margins.
However, the interviews performed in the study show an independent consensus between the
different banks that points to that increased financing costs have been a crucial cause as to

why there has been a reduction in the effect that the repo rate has on the mortgage rate.
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4. Data and Methodology

This study focuses on comparing the Swedish repo rate with the average three-month
mortgage interest rate between year 2005-2017. Despite there being current research treating
the relation between the repo rate and the mortgage rate there are still less explored ways of
conducting the data research. A large part of the studies investigating the relation between the
repo rate and the mortgage rate have for instance used standardized indicative interest rates,
and not the actual average interest rates that are intended in this study. Many of the current
papers related to the area also treat the development between the rates as a secondary part of
the research, where the primary focus lies elsewhere. The data used in other studies also tends
to be limited time wise and do not cover the years 2015-2017 where negative interest rates

have been an occurrence.

4.1 Sample Selection

The focus of the study is aimed at two kinds of different interest rates, the Swedish repo rate,
set by the Swedish Riksbank, and the Swedish average three-month floating mortgage rate,
offered by the commercial banks to private consumers. The two rates are compared between
the years of 2005 and 2017. The data has been analysed using the program STATA, with an
exception of a VIF-test performed in SPSS.

4.1.1 Repo Rate Variable

The repo rate data is public information published by the Riksbank (2017a) and thus to be
considered reliable given that it is provided directly from the source. The repo rate data is
offered by the Riksbank for the entire designated period of the study, between the years of
2005-2017. The repo rate data that is used consists of a monthly average, where the arithmetic
mean of the repo rate is used to represent each month. The monthly average is used to
simplify the comparison with the mortgage rate and account for that the repo rate tends to

change less frequently.
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4.1.2 Mortgage Rate Variable

The three-month mortgage rate is the interest rate offered by the commercial banks to private
customers and refers to loans with collateral, i.e. loans with a property (house or cooperative
apartment) as a security. The three-month mortgage rate is a semi-floating interest rate, where
certain properties are representative to a floating mortgage, e.g. the possibility to pay off the
mortgage without any interest rate compensation fees, something that is a standard
requirement when paying off a loan before the expiration date (Riksdagen, 2016). The three-
month mortgage rate is the shortest interest rate offered on the mortgage market, and thus the
most suitable rate to use when comparing to other short-term rates. The interest rate data is
provided by Statistiska Centralbyran (2017) and is composed of an arithmetic monthly mean
that is used to simplify the comparison. This study uses the actual averages of the interest
rates instead of the ‘official price’, to obtain a more accurate measurement. The banks official
prices are supposed to act as a general guideline for the customer, while the actual average of

the interest rate also takes individual pricing and risk into consideration (SEB, 2017).

4.2 Ordinary Least Square Regression

This study will begin with a simple linear regression using the ordinary least squares (OLS)
method, which is a regression with one independent variable with the goal of minimizing
estimation errors. The independent variable acts as an explanatory variable that describes the
variability between the independent variable, the repo rate and the dependent variable, the
mortgage rate. The analysis assumed that changes in the repo rate partially were expected and
that the banks had the possibility of adjusting their mortgage rates at a relatively high speed,

therefore not needing to lag the variables.

4.3 Time Series Assumptions

To use OLS-regression a set of five Time Series Assumptions (TS) must be fulfilled to avoid
biasedness in the estimators (Wooldridge, 2016). To avoid serial correlation the absolute
values of the repo rate have been excluded and replaced with the first-difference values, i.e.
the changes in the rates (Wooldridge, 2016). The occurrence of potential collinearity has been
evaded by excluding the first intended variables, the interbank rate STIBOR and the level of

inflation.
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4.4 Parameter Estimation — Part One

The objective of the regression is to estimate the causal effect that the repo rate has on the
mortgage rate. Regressions and correlation analysis will be performed for three time intervals
chosen based on certain significant economic events. In addition to these estimations three
graphs will be produced, displaying the development of the rates as well as their spreads

(spread = mortgage rate — repo rate).

1.) September 2005 — November 2008: Economic boom leading to the global financial
crisis

2.) December 2009 — January 2015: Aftermath of the financial collapse until negative
interest rates

3.) February 2015 — February 2017: Negative repo rate and low inflation

Aimortgage = Bo+ A/31irepo + €

Aiportgage First-difference Three-month Mortgage Rate (monthly average)

AByirepo | First-difference Repo Rate (monthly average)

Bo The intercept of the linear function

€ Represents the joint effect of all unobserved factors on the mortgage rate (Dzemski, 2017)

Regressions will be performed for each time interval to gather information concerning the
effect that the repo rate has on the mortgage rate. The R-square which is an indicator of how
much of the variability that the independent variables describe of the dependent variable will
also be analysed (Gujarati & Porter, 2009). The significance level indicates the probability of
a type 1 error in a hypothesis testing, meaning that there is a certain probability that we will
falsely reject the null hypothesis even though it is true (Wooldridge, 2016). A level of 0.05
(5%) is applied here.

15




To complement the regressions a correlation analysis for each interval is performed. The
correlation gives information about the level of co-movement between the repo rate and the
mortgage rate. This will reveal additional information concerning the effect of the repo rate,
where a change in correlation indicates that the effect of the repo rate has changed. To

analyze the correlation, Pearson’s correlation coefficient is calculated using the following
formula (Field, 2009).
.= e (i =) (v — )
VEL (i = DHEL 0 = 7D

x denotes the FD mortgage rate and y the FD repo rate

x-bar denotes the mean of the mortgage rate and y-bar the mean of the repo rate

4.5 Parameter Estimation — Part Two

In the second part of the parameter estimation an analysis between the repo rate and the
mortgage rate will be performed based solely on if the repo rate has a positive or negative
value. This analysis is performed creating two new variables, one representing all data where
the repo rate has been negative, and one where it has been positive. A correlation analysis
alongside a regression is performed to analyze whether the repo rate tends to function better
in a positive/negative repo rate environment. The first-difference variables as well as the

Pearson’s correlation coefficient are used once again.
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5. Results and Analysis

The results and analysis presented in the following section begin with three different
regressions that test for statistical significance in the independent variable (repo rate). All of
the performed regressions displayed test results where the repo rate was statistically
significant using an alpha level of 0.05. The regressions were also complemented with
correlation analyses that display a decreasing level of co-movement between the repo rate and

the mortgage rate.

Regression Results — Repo Rate and Mortgage Rate

Repo Rate — Independent Variable P-value R-squared  Observations
Interval Jan 2005-Nov 2008 0.000 0.5373 38
Interval Dec 2009-Jan 2015 0.000 0.4427 73
Interval Feb 2015-Feb 2017 0.018 0.2277 24

Table 1: Values from the regression analysis displayed in each interval

Correlation Analysis — Pearson’s Correlation Coefficient

Repo Rate and Mortgage Rate Correlation Observations
Interval Jan 2005-Nov 2008 0.7330 38
Interval Dec 2009-Jan 2015 0.6654 73
Interval Feb 2015-Feb 2017 0.4772 24

Table 2: Values from the correlation analysis displayed in each interval

17



5.1 Interval January 2005 — November 2008

The period leading up to the financial collapse shows a relatively strong correlation between
the repo rate and the mortgage rate. Most of the co-movement between the variables moved in
the same direction, displaying a positive correlation of 0.733 between the repo rate and the
mortgage rate, using the first-difference variables. The R-squared has a value of 0.537, which
tells us that 53.7% of the variation around the mean of the mortgage rate can be explained

with the variables used within the model, i.e. the repo rate.
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Figure 5: Relation between the three-month mortgage rate and the repo rate during Sep 2005 — Nov 2008
(Riksbank & SCB, 2017).

Figure 5 shows the development of the interest rates during the first interval. A relatively
even relation is displayed between the rates until the end of the time interval. In the autumn of
2008, surrounding the financial collapse, an increase in the spreads between the repo and
mortgage rate can be observed. Looking solely at the theoretical framework of the
transmission mechanism we should see a difference in effect of the repo rate due to increased
risk-premiums. It can be argued that this change can be seen by looking at the way risk was
evaluated, which translated into increasing risk-premiums and thus increased financing costs.
This can be directly observed by looking at the increased swap spreads, increasing the costs of
the mortgages and thus causing the relation between the two rates to diverge (Riksbank,
2017c).
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5.2 Interval December 2009 - February 2015

Following the financial collapse in 2008 where the global economy went into a deep
recession, the correlation analysis reveals a weaker co-movement. The first-difference repo
rate and mortgage rate display a correlation of 0.665, in contrast to the previous interval
where the correlation was 0.733. The R-squared value has also decreased to 0.443 (0.537)
which indicates that the variability of the mortgage rate now is less explained by the variables
used within the model, argumentum a contrario, variables outside the model must now be

more influential.
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In Figure 6 a relatively uneven pattern can be observed where the mortgage rate tends to
diverge on several occasions. In contrast to the previous interval this period includes two
downward trends, first at the start, and second in the middle of the period. The second
downward trend occurred simultaneously as the swap spreads increased again, which means
increasing financing costs that should cause a reduction in the co-movement between the repo
rate and the mortgage rate (Riksbank, 2017c). It can also be observed that the rates tend to
diverge more in times of downward trends. During this period the mortgage margins also
increased which also should decrease the co-movement between the different rates
(Finansinspektionen, 2016). However, this period also reveals that the general level of
covered bonds has been relatively high, meaning that the banks have been able to finance
their mortgages at a relatively low cost, which should place the two interest rates in a more
aligned position. It can however be argued that this effect has been evened out due to the

increasing swap spreads and the increasing mortgage margins.
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5.3 Interval February 2015 — February 2017

The third interval displays a time of economic prosperity combined with negative interest
rates to stimulate the low level of inflation. An even lower level of correlation can now be
observed, with a value of 0.477 (0.665) between the repo rate and the mortgage rate, which
indicates that the rates move in the same direction merely half of the interest rate changes.
The R-squared value has decreased to 0.228 (0.537) which indicates that the variability of the

mortgage rate now is considerably less explained by the variables used within the model.
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Figure 7: Relation between the three-month mortgage rate and the repo rate during Feb 2014 — Feb 2017
(Riksbank & SCB, 2017).

Since a large fraction of the mortgage funding of the banks consists of deposits (46% in year
2016), which means that the excess liquidity held by the banks poses a substantial cost when
deposited at a negative interest rate at the Riksbank. The Basel-3 directive including the new
Net Stable Funding Ratio is also about to reach its deadline of full incorporation in 2018. This
means that the lending of the banks must be matched with their maturities on outstanding
debt, i.e. more long-term funding will be required, which also equals higher costs and reduced
co-movement between the repo and mortgage rate. The usage of covered bonds, a relatively
cheap source of mortgage funding, has reduced in fraction of use during this period, which
also is a factor that can contribute to higher funding costs and thus causing the relation

between the two rates to weaken.
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5.4 Repo Rate and Mortgage Rate in Times of Positive and Negative Interest Rates

Correlation analysis — Pearson’s Correlation Coefficient

Repo Rate and Mortgage Rate Correlation Observations P-value
Repo Rate > 0 0.8402 108 0.000
Repo Rate < 0 0.5506 25 0.004

Table 3: Values from the correlation analysis between the mortgage and the repo rate when the repo rate has

been positive/negative.

The correlation results in table 3 are based on when the repo rate is negative/positive with
corresponding values during the entire period. It is revealed that the times the repo rate is at a
positive level, the mortgage rate tends to move with a higher co-movement. Meanwhile, when
the repo rate is negative the mortgage rate tends to move with less co-movement. The
regressions performed also point to that the repo rate maintains its status of being statistically
significant. It is however important to point out that the data set where the repo rate is
negative is limited in size. The results do however show that the repo rate tends to affect the
mortgage rates considerably less in times of negative repo rates and thus it can be claimed that

monetary policy is less efficient during this interest rate climate.
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6. Conclusion

The purpose of this paper has been to investigate the development between the Swedish repo
rate and the Swedish mortgage rate in more detail. The object has specifically been to clarify
when the changes in relation between the interest rates have occurred and to facilitate for

additional interpretations as to why.

6.1 Hypothesis One

Our results conclude that there has been a change in relation between the repo rate and
mortgage rate. The findings indicate that the effect of the repo rate has been reduced, i.e. the
effect it has on the mortgage rate has been reduced. The R-Squared values have dropped
drastically between the intervals and the variability in the repo rate should now be explained
by external events in a larger extent. The financial crisis in 2008 with the changes it brought
on appears to be the decisive point in time for when the repo rate and mortgage rate started to

diverge.

6.2 Hypothesis Two

Our results conclude that the repo rate tends to be less influential in times of a negative
interest rate climate in our analyzed interval, with a lower level of co-movement when the
repo rate is negative. The data offered during this period is very limited and the concept of an
efficient monetary policy in times of negative interest rates is an area that should be further

investigated.

6.3 Hypothesis Three

The factors likely to have an effect have been derived using the transmission mechanism of

monetary policy and consist of bank capital/mortgage financing and risk premiums.

e Mortgage Financing

- Decreased usage of covered bonds increases the cost of funding given that the closest
alternative is uncovered bonds if the banks wish to/must maintain longer maturity on their
debt.
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- Alarge fraction of mortgages is still funded with short-term deposits which means that
when the banks have an excess liquidity overnight they are exposed to a negative interest
rate. The Swedish banks have at the same time chosen not to charge their private
customers with a negative interest rate, which increases the costs of the banks and thus
reducing the relation between the rates due to higher interest rates.

- The NSFR ratio has resulted in increased maturity of funding which increases the overall
mortgage funding-costs and it could therefore be argued that the mortgage rates will be

less influenced by the repo rate.

e Risk Premiums

- Mortgages are considered a riskier asset than before the financial crisis 2007-2008 and
therefore has influenced the swap spreads from time to time — these effects do however
seem to be temporary and mainly significant in times of financial distress.

- It could be argued that banks are overall considered riskier and thus require higher yields.
This results in increasing profit margins that leads to that the repo and mortgage rate are

not as strongly correlated as before. The root of increasing profits is however two-sided.

6.4 Outlook

The abovementioned factors of effect are to the extent of this paper only logically deducted
and in many ways, remain to be proven quantitatively. These are however fundamental
factors that should be further investigated and verified using more advanced techniques.
Whether the overall effect of a repo rate that has a reduced power is a negative phenomenon
is also debatable. New banking regulations might require a weaker relation while more
globalized markets create more efficient markets that are less dependent on any one interest
rate. The relatively short-term funding instrument bank certificates already makes up for
about 11% of the total mortgage funding and is almost completely funded abroad. If this
development between the rates were maintain once the interest rates shift back to a positive
level it could perhaps be worth considering redefining the measurement. The repo rate should
perhaps take on a less important role in the monetary policy of a modern economy, where

focus instead should be aimed on more long-term interventions.
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