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FOREWORD

Under the 1936 Danmarks Nationalbank Act,
Danmarks Nationalbank must maintain a safe
and secure currency system and facilitate and
regulate the traffic in money and the extension
of credit. One of Danmarks Nationalbank's main
objectives is thus to contribute to the stability
of the financial system.
Danmarks Nationalbank defines financial stability as a condition whereby the overall financial system is robust enough for any problems
within the sector not to spread and prevent the
financial system from functioning as an efficient
provider of capital and financial services.
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In its Financial stability publication, Danmarks
Nationalbank assesses financial stability in
Denmark and presents its views and recommendations on measures that may contribute
to enhancing financial stability. Furthermore,
the publication is intended to stimulate debate
about topics of relevance to financial stability
and provide input for public authorities, individual financial institutions and financial sector
organisations in relation to risk-assessment
issues.
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1
ASSESSMENT AND
RECOMMENDATIONS

ASSESSMENT
Overall, Danmarks Nationalbank finds that the
systemic Danish banks are well-capitalised, are
resilient to severe macroeconomic shocks and
have excess liquidity. The systemic banks have a
market share of 85 per cent of total bank lending
and guarantees.
The systemic banks’ excess capital adequacy
remains high. Capital requirements will increase in
the coming years due to the phasing-in of CRD IV/
CRR, and it is important for the banks to maintain
high excess capital adequacy relative to the fully
phased-in requirements. Danmarks Nationalbank’s stress test shows that the systemic banks
are robust to severe macroeconomic shocks. The
EU stress test performed by the Danish Financial
Supervisory Authority and the European Banking Authority, EBA, also shows that the large
Danish credit groups participating in the test are
well-capitalised.
The excess capital adequacy of the non-
systemic banks varies considerably. For several
institutions the level is high, but for a few it is very
low. The combination of depressed earnings, high
loan impairment charges and rising capital requirements puts the weak banks under pressure.
In the most severe scenario in Danmarks
Nationalbank’s stress test, some of the non-systemic banks will need to strengthen their capitalisation. To meet the minimum requirements,
these banks will have a combined capital shortfall
corresponding to approximately 2 per cent of
the non-systemic banks’ risk-weighted exposures.
That is equivalent to approximately 0.3 per cent
of the total risk-weighted exposures of the stress
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test population. In Danmarks Nationalbank’s
assessment, the size of the capital shortfall and its
distribution among individual banks will not pose
any threat to financial stability in Denmark, not
even in the most severe stress scenario. But it is
important to continue along the path taken after
the financial crisis, with market-based solutions
for banks whose business models are not viable.
The banks’ earnings are squeezed by limited
demand for new loans and increased price competition. At the same time, the continued low level
of interest rates puts the deposit business under
pressure as the banks pay a relatively high rate of
interest on deposits relative to the current money
market rate. Bank earnings are the first defence
against any losses. In addition, positive earnings
may help the banks continuously to adjust their
excess capital adequacy to the rising requirements.
Danmarks Nationalbank’s most recent lending
surveys point to a slight easing of credit stan
dards for loans, particularly to corporate customers. The banks state increased competition as the
most important underlying factor. The banks’ high
lending growth in the pre-crisis period took place
at the expense of credit quality. It is important
that this pattern is not repeated.
The banks’ liquidity situation is good and overall they have a customer funding surplus. Market
funding in the form of bond issues and funding by
credit institutions has been declining.
In Danmarks Nationalbank’s assessment the
systemic credit groups either meet the future
Liquidity Coverage Ratio, LCR, requirement of 100
per cent already, or they will be able to make the
necessary adjustments by the implementation
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date in October 2015. Among the non-systemic
banks, a few must restructure their portfolios or
acquire more liquid assets in order to meet the
LCR requirement of 60 per cent.
The mortgage banks have granted many
households deferred amortisation loans right up
to the LTV limit of 80 per cent. That makes the
mortgage credit system vulnerable if house prices
fall. It is essential to design the mortgage credit
system in such a way that bonds remain secure
and the system is still robust in periods when
house prices fall. To supplement the Supervisory
Diamond, legislation should therefore be introduced to reduce the loan-to-value (LTV) limit for
deferred amortisation loans as a ratio of the value
of the home at the time of mortgaging. In this
way, borrowers will automatically build up a certain distance to the LTV limit over time. That will
further underscore the mortgage credit system’s
high degree of security, even if house prices are
plummeting.
The accommodative monetary policies in the
USA and the euro area have resulted in historically
low interest rates. In the assessments of the IMF
and the BIS there are signs of excessive risk-taking
among international financial market actors
searching for yield. In several markets risk premia
are lower than the fundamentals warrant. Prices
of financial assets have risen substantially, vola
tility is low and the issuance volume has generally
increased for riskier assets. By taking excessive
risks in their market exposure and inadequate risk
management, market participants may become
vulnerable to an abrupt reversal of the global
search for yield. Hence, the current market conditions could entail financial stability risks. These
risks may result in direct losses due to exposures
in financial assets, but there could also be derived
effects from the potential market turmoil triggered by such market adjustment, e.g. because
market access becomes more difficult.
In the longer term, low interest rates combined
with real economic developments in Denmark
could lead to the build-up of systemic risks within
the financial system. Danish interest rates are very
low at the moment and contribute to supporting
the budding recovery of the Danish economy. The
current level of interest rates and expectations of
continued low interest rates in the years ahead
may whet the risk appetites of financial market
actors such as credit institutions and borrowers.
The risk will be intensified if the emerging Danish
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recovery gains momentum and the low imported
rates of interest become less suitable for the cyclical climate.

RECOMMENDATIONS
On the basis of Danmarks Nationalbank’s analyses, the assessment is that the observance of the
following recommendations will contribute to
strengthening financial stability in Denmark.
THE BANKS SHOULD ENSURE THAT THEY HAVE
SOUND EARNINGS AS PROTECTION AGAINST
LOSSES
The squeeze of earnings is expected to conti
nue in the coming years due to limited demand
for new loans, increased price competition and
a generally low level of interest rates. For banks
with low earnings, it is relevant to look into the
opportunities for capacity adjustment, including
mergers.
THE BANKS SHOULD MAINTAIN A HIGH DEGREE
OF CAPITALISATION RELATIVE TO THE FULLY
PHASED-IN CAPITAL REQUIREMENTS IN 2019
The banks generally comply with the new, stricter capital requirements. The requirements will
gradually rise towards 2019, and the banks should
maintain a high degree of capitalisation relative
to the fully phased-in requirements.
THE CREDIT INSTITUTIONS SHOULD TAKE INTO
ACCOUNT THE RISKS THAT MAY ARISE IF THE INTERNATIONAL SEARCH FOR YIELD REVERSES
Credit institutions should ensure that they are
able to withstand both direct losses due to price
adjustments for financial assets and the derived
effects of the potential market turmoil triggered
by such adjustment – e.g. because market access
becomes more difficult.
THE MAXIMUM LTV RATIO FOR DEFERRED AMORTISATION HOUSING LOANS SHOULD BE REDUCED
IN ORDER TO PROTECT THE MORTGAGE CREDIT
SYSTEM
It is essential to design the mortgage credit
system in such a way that bonds remain secure
and the system is still robust in periods when
house prices fall. Reducing the maximum LTV ratio
for deferred amortisation loans ensures that all
borrowers build up a certain distance to the LTV
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limit automatically over time. That will further support the mortgage credit system’s high degree of
security, even if house prices are plummeting. Reduction of the maximum LTV ratio should apply to
deferred amortisation loans underlying covered
bonds, covered mortgage bonds and mortgage
bonds issued by banks and mortgage banks.
DENMARK SHOULD PARTICIPATE IN THE
BANKING UNION
Overall, Danish participation is expected to make
a positive contribution to financial stability in Denmark. Danish participation would entail stronger
supervision of the largest Danish credit institutions compared with today. At the same time,
Denmark would participate in the banking union’s
Resolution Mechanism, where a central authority,
the Single Resolution Board, guarantees credible
and consistent application of the rules saying
that creditors bear the losses of distressed banks.
Common standards and practices across national
borders would also provide a basis for enhanced
competition in the market for financial services in
Denmark – to the benefit of households and firms.
NON-SYSTEMIC BANKS SHOULD PREPARE FOR
THE PHASING-IN OF NEW LIQUIDITY REGULATION
The European definition of the Liquidity Coverage
Ratio, LCR, is now in place. The non-systemic
banks that have not yet adapted their liquidity
management to the new requirements should
take the necessary steps now in order to observe
the requirement from October 2015.
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OVERVIEW OF DANMARKS
NATIONALBANK’S
RECOMMENDATIONS
Danmarks Nationalbank publishes a number of
recommendations which, in the assessment of
Danmarks Nationalbank, address significant risks
to the Danish financial sector. The recommendations are aimed at strengthening financial stabi
lity in Denmark. At present the list includes eight
recommendations, cf. Table 1.1.

Overview of Danmarks Nationalbank’s
current recommendations
••
••

••

••

••
••
••
••

Table 1.1

The banks should ensure that they have sound
earnings as protection against losses.
The banks should maintain a high degree of
capitalisation relative to the fully phased-in capital
requirements in 2019.
The credit institutions should take into account the
risks that may arise if the international search for
yield reverses.
The maximum loan-to-value ratio for deferred
amortisation housing loans should be reduced in
order to protect the mortgage credit system.
Denmark should participate in the banking union.
Non-systemic banks should prepare for the
phasing-in of new liquidity regulation.
Housing taxes should be changed so that they
automatically reflect property and land values.
The level of disclosure should be high in connection
with encumbrance of bank assets, including contingent encumbrance.
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2
DEVELOPMENT
AND TRENDS

PERSPECTIVES
The macroeconomic and financial situation, especially the limited demand for loans among firms
and households and the continued low level of
interest rates, continues to present a challenge to
the banks.
CYCLICAL BACKGROUND
Global economic growth is modest, with substantial variations across regions. Euro area growth
has been weak in 2014 and has slowed in the
2nd half of the year due, among other factors, to
a weakening of the German upswing, which has
been the growth driver in recent years. After a
slow start to the year, growth has now picked up
in the USA and the UK. A gradual acceleration in
global economic growth is expected in 2015 with
the recovery continuing in the USA, Sweden, Norway and the UK and more subdued development
in the euro area.
Danmarks Nationalbank expects the tentative
upswing in Denmark seen since 2013 to strengthen and gradually become more self-sustaining. If
developments in consumer confidence, household
income and wealth and the labour market are
included, the outlook for the Danish economy is
more positive than indicated by GDP growth alone.
These years, declining oil production in the North
Sea and low growth in public consumption have
a downward impact on GDP growth. The foundations for increased economic growth – in the form
of very low interest rates and a large private sector
savings surplus – are in place. House prices are increasing, but at the national level the housing mar-
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ket is still struggling with low turnover, a substantial housing supply and a long time on the market.
The very low level of interest rates supports the
housing market and combined with population
growth this pushes up house prices notably in the
cities, especially in the Copenhagen area.
INFLATION AND MONETARY POLICY
Inflation in the euro area has been falling since
2013 and stood at 0.4 per cent in October. Inflation expectations dropped sharply through 2014.
The market does not expect the inflation level to
come close to the European Central Bank’s, the
ECB’s, target of just under 2 per cent until several
years into the future. At the beginning of June and
September, the ECB reduced its monetary policy
interest rates against the backdrop of a continued
decline in inflation, weakening growth momentum in the euro area and weak credit growth. The
market does not expect monetary policy interest
rates in the euro area to be raised until sometime during 2017, cf. Chart 2.1. Also, the ECB has
announced two new purchase programmes for
covered bonds and asset-backed securities. The
programmes are to support provision of credit to
the private sector.
In the USA, the market expects the Federal
Reserve, Fed, to start raising its monetary policy
interest rates from the 2nd quarter of 2015. At its
meeting on 29 October 2014, the Federal Open
Market Committee, FOMC, decided to end its
monthly asset purchases.
The accommodative monetary policies pursued
in the advanced economies supports the cyclical
recovery by e.g. encouraging firms to make in-
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Market expectations of monetary
policy interest rates in the USA and
the euro area

Chart 2.1
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Fed Funds Futures. Euro area forward rates have been
calculated on the basis of the EONIA swap curve.
Source: Nordea Analytics, Reuters EcoWin and own calculations.

vestments and households to increase spending.
However, growth in investment and consumption is currently impeded by weakened business
confidence, geopolitical tensions, low productivity
growth and a need for consolidation in some
countries and sectors.
LOW INTEREST RATES, REAL ECONOMIC
DEVELOPMENT AND RISK OF BUILD-UP OF
SYSTEMIC RISKS
Danish interest rates are very low at the moment
and contribute to supporting the nascent recovery of the Danish economy. Denmark’s fixed
exchange rate policy against the euro entails that
the level of Danish interest rates normally follows
the monetary policy of the euro area. Against this
backdrop, market participants also expect Danish
short-term interest rates to remain close to zero in
the years ahead.
The current low interest rates and expectations
of continued low interest rates in the years ahead
may induce e.g. credit institutions and borrowers
to incorporate a higher level of risk-taking in their
financial decisions. The risk will be intensified if
the nascent Danish recovery gains momentum
and the low imported rates of interest become
less compatible with the cyclical position. Overall,
it is assessed that the conditions exist for buildup of systemic risks in the financial system in the
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coming years through the interaction with the real
economy.
The build-up may come about by more
risk-taking in lending among credit institutions,
e.g. high lending growth and easing of credit
standards. This will boost the risk of price bubbles in the property market and result in growing
indebtedness in the private sector. Risks may
also build up in the credit institutions, either by
the institutions moving towards a riskier funding
structure, e.g. with a large need for market funding, or increasing their leverage and narrowing
the safety margin relative to the regulatory capital
and liquidity requirements. This will reduce the
credit institutions’ robustness to unexpected ne
gative shocks. Add to this the potential build-up
of risks outside the established financial system or
via unprecedented channels which may be difficult to relate to the build-up of systemic risks until
a financial crisis strikes.
A prolonged period of low interest rates, particularly in connection with an economic recovery,
could involve the risk of systemic financial risks
building up. Accordingly, it is essential to monitor
the exposures of financial actors and borrowers
against the backdrop of the interest rate level.
Danmarks Nationalbank finds that, at present,
no significant systemic risks have built up in the
Danish financial system as a result of the low level
of interest rates. In September 2014, the Systemic
Risk Council published an observation concerning
low interest rates and the build-up of systemic
risks that was in line with the assessment of Danmarks Nationalbank.1
FINANCIAL MARKETS
International sources point to excessive risk-taking among financial actors in their search for
yield.2 In several markets, risk premia are lower
than warranted by the fundamentals. Financial asset prices have risen substantially, volatility is low
and the issuance volume has generally increased
for riskier assets.

1

The Systemic Risk Council, Low interest rates and build-up of systemic
risks, observation, published on 30 September 2014. The Systemic
Risk Council publishes its observations when it assesses that there is
a risk of build-up of systemic financial risks that should be monitored
closely.

2

Cf. IMF, Global Financial Stability Report, October 2014, Bank of
England, Financial Stability Report, June 2014 and BIS, Annual Report,
2014.
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Financial stress indicator for Denmark (left) and comparison with the ECB’s financial
stress indicator for the euro area (right)
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Source: Danmarks Nationalbank and ECB.

By taking excessive risk in their market exposures
and not ensuring sufficient risk management,
financial actors may become vulnerable to an
abrupt reversal of the global search for yield.
Hence, the current market conditions could entail
financial stability risks.3 These risks may result in
direct losses due to exposures in financial assets,
as well as indirect effects from the potential market turmoil triggered by such market adjustment,
e.g. because market access becomes more difficult. Mechanisms by which low interest rates can
lead to low volatility and increased risk-taking in
the financial markets are described in Chapter 4.

to Denmark’s role as a safe haven, cf. Chart 2.2
(right).
The indicator measures the current stress level
and cannot be used to measure the build-up of
systemic risks. The period from 2004-06 was cha
racterised by low stress levels while system risks
were building up globally and in Denmark only to
materialise years later.

The observation of the Systemic Risk Council also comprised these
financial risks.

THE EU’S SINGLE SUPERVISORY MECHANISM
The EU’s Single Supervisory Mechanism came into
force on 4 November 2014 and the responsibility
for the participating member states’ most important supervisory tasks was transferred to the ECB.
This is an important step in the implementation of
the banking union, cf. Monetary Review, 4th Quarter 2014. As from January 2016, the responsibility
for crisis management will also be transferred
from a national to a single European platform
for the member states participating in the banking union. Participation in the banking union is
compulsory for euro area member states, while
non-euro EU member states may opt in or out.
Prior to the commencement of the Single
Supervisory Mechanism, on 26 October the ECB
published the results of a comprehensive review
of the soundness of the largest banking groups
in the participating member states, i.e. a Comprehensive Assessment. The publication was
followed by specific demands on the weakest
banks to present plans in order to strengthen
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Financial stress
Danmarks Nationalbank has constructed an
indicator of stress in the Danish financial system,
cf. Appendix 2. The indicator collects information
from a number of the most important financial
markets for Denmark. Since the beginning of
2013, the indicator has been very low, and until October 2014 it was at the level observed in
2004-07, cf. Chart 2.2 (left). The considerable price
fluctuations in the stock markets, among others,
in October 2014 emphasise how rapidly market
sentiment can change. Compared with the euro
area, the stress level in the Danish financial system
was lower in 2011-13 due, among other factors,

3

their capitalisation, cf. Box 2.2. The Comprehensive Assessment has contributed to a marked
strengthening of the European banking sector’s
capitalisation and, hence, its robustness. Although only few banks need additional capital
following the review, many banks had strengthened their capitalisation prior to and during the
ECB’s review – most likely with a view to compliance with the ECB’s requirements. Moreover, the
results suggest that challenges remain for the
European banking system. Many banks need to
reduce a high level of non-performing loans and
to strengthen their capitalisation further in order
to ensure high excess capital adequacy relative
to the fully phased-in European capital requirements.
Overall, it is assessed that the widespread recognition of the high degree of transparency and
comparability of the review has created a sound
basis for the ECB as a strong and credible supervisory authority with an in-depth understanding
of the strengths and remaining challenges of the
banks in the participating member states. Going
forward, the Single Supervisory Mechanism is
expected to contribute to a more uniform implementation of the regulation of the banking sector
across the participating member states.

DANISH IMPLEMENTATION OF THE CRISIS
MANAGEMENT DIRECTIVE
The EU Crisis Management Directive, BRRD, establishes a common framework for the recovery and
resolution of credit institutions across the EU.4 In
October 2014, the Danish Financial Supervisory
Authority submitted two bills for consultation
that jointly implement the BRRD into Danish law
and will replace the specific Danish resolution
model introduced in connection with Bank Rescue
Package 3. The bills are expected to be presented in December 2014. Danmarks Nationalbank is
pleased to note that the implementation is close
to the content of the Directive.

4
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Directive of the European Parliament and of the Council no. 2014/59
of 15 May 2014 establishing a framework for the recovery and
resolution of credit institutions and investment firms and amending
Council Directive 82/891/EEC, and Directives 2001/24/EC, 2002/47/
EC, 2004/25/EC, 2005/56/EC, 2007/36/EC and 2011/35/EU, 2012/30/
EU and 2013/36/EU and Regulations (EU) No. 1093/2010 and (EU)
No. 648/2012 of the European Parliament and of the Council. See also
the description of the Directive in Appendix 3 of Financial stability, 1st
half 2014.

The fundamental principle of the new rules is that
the owners and creditors of a distressed institution must bear losses to the extent that it is made
possible to restructure the institution. The “resolution” concept should be taken to mean a special
scheme enabling the authorities to intervene if an
institution is distressed, so that its critical functions can be continued with a minimum impact on
the economy and the financial system. The tools
available to the authorities will make it possible
to handle systemically important financial institutions, SIFIs, without the use of public funds.5
Furthermore, the new rules ensure that the crisis
management rules are the same for Danish SIFIs
as for other European institutions.
The bills will provide the authorities with
more resolution tools for a specific resolution
situation, including “bail-in”, “sale of business”,
“bridge institution” and “asset separation”. The
“bail-in” tool, which can be applied alone or in
combination with one or several other tools,
enables the authorities to write down liabilities
or convert liabilities into equity in the distressed
institution. In order to support the use of
resolution tools, all institutions will have to meet
a requirement for a certain amount of “eligible
liabilities”, often called “MREL requirement”. On
a global scale, the Financial Stability Board has
submitted for consultation a similar proposal for
a requirement concerning total loss-absorbing
capacity in global systemically important banks,
cf. Box 2.1. In the longer term, this could result
in a tightening of the European requirement for
eligible liabilities.
The bills entail that the authorities must prepare a resolution plan for each institution. Especially for SIFIs, thorough resolution planning
that does not assume access to public funds will
be a key factor in making it possible to resolve
such institutions without any systemic effects and
without the use of public funds. The bills entail
a division of competencies between the Danish
Financial Supervisory Authority and the Financial
Stability Company. The Financial Stability Company is responsible for applying resolution tools
in a specific resolution situation and preparing
resolution plans to be approved by the Danish

5

This was not the case in Bank Rescue Package 3, which was indeed
the conclusion to the report from the Committee on Systemically
Important Financial Institutions in Denmark of March 2013.
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Financial Supervisory Authority. In connection
with the resolution planning, the Danish Financial
Supervisory Authority and the Financial Stability
Company must jointly assess whether the institution’s structure enables resolution under the new
set of rules. If this is not the case, the Danish Financial Supervisory Authority will be empowered
to require the institution to take various measures
to rectify the matter, including structural chan
ges and issuance of further eligible liabilities. The
division of competencies is a natural continuation
of the existing division of tasks, but in Danmarks
Nationalbank’s view it involves a risk that insufficient measures are taken against an institution in
a situation where it is assessed that the relevant
institution cannot be resolved without systemic
consequences. It is important that this does not
become a problem in practice.
Resolution of mortgage banks
The Danish mortgage credit system plays a special role in the Danish financial system due to its
significance to credit and the use of mortgage
bonds by credit institutions for liquidity manage-

ment purposes. Hence, from a socio-economic
point of view it is of vital importance that mortgage banks can be resolved without systemic consequences. The main systemic risk in connection
with the resolution of a mortgage bank is that the
resolution itself could lead to losses and lack of
access to funding for the remaining financial system. Therefore, it is essential to ensure that issued
mortgage bonds are protected in a resolution
situation to avoid that this has a knock-on effect
on the rest of the credit system and results in a
loss of investor confidence in the mortgage credit
market.
According to the bill, mortgage banks are
exempt from the requirement of eligible liabilities
and, therefore, the bail-in tool is not applicable to
them. In consequence, the other tools provided
by the bill must ensure that mortgage banks can
be resolved in such a way that losses are borne by
the owners and unsecured creditors. With a view
to supporting this, it is proposed in the bill that a
special national requirement be imposed on mortgage banks to hold a so-called debt buffer of 2
per cent of total lending. In case this is insufficient

Loss-absorbing capacity in global systemically important banks
In November 2014, the Financial Stability Board, FSB,
proposed to set a minimum requirement for how large a
the share of the liabilities in global systemically important
banks, G-SIBs, that must be able to absorb losses in case
of resolution (called TLAC, Total Loss-Absorbing Capacity).
The proposal has been submitted for consultation.1 In the
spring of 2015, the FSB will investigate the effects of the
proposal in a Quantitative Impact Study, and the final level
will subsequently be determined. The FSB proposes that the
requirement takes effect on 1 January 2019.
The TLAC requirement should account for around 1620 per cent of the risk-weighted exposures and at least 6
per cent of total exposures. The requirement is a Pillar 1
minimum requirement which, like the solvency requirement,
must always be complied with. The buffer requirement that
was introduced in connection with Basel III will be on top
of the TLAC requirement, which means that the buffer, in
reality, could be loss-absorbing while the bank is still viable.
The TLAC requirement must be met using instruments that
can effectively be written down or converted in a resolution
situation and are subordinated to the bank’s other liabilities.
Instruments used to meet the solvency requirement can also
be used to comply with the TLAC requirement. The TLAC
requirement must reflect the recovery and resolution plan,

1.

Box 2.1

systemic importance, business model and organisational
structure of the individual bank. If warranted by the bank’s
risk profile, an additional Pillar 2 TLAC requirement may be
determined for the individual bank. If, in connection with a
resolution, the TLAC proves to be insufficient to cover the
losses of the bank, liabilities not qualified as TLAC could be
written down.
The proposal should be seen as a step by the FSB
towards ending the “too-big-to-fail” era for systemically
important banks and ensure that in future they can be
resolved without the use of public funds. The FSB considers
sufficient loss-absorbing capacity to be a precondition
for the authorities being able to limit the systemic
consequences of the resolution of systemically important
banks. Hence, the FSB expects the TLAC requirement to
bolster market confidence that systemic banks can be
resolved and eliminate the implicit government guarantee
eliminated.
Nordea is the only bank in the Nordic region identified
as a G-SIB by the FSB, and hence the only Nordic bank
directly impacted by the TLAC requirement. However, Danish
banks should be prepared for a potential impact due to
market expectations of the capitalisation of the banks and in
connection with a future implementation into EU legislation.

See Financial Stability Board (2014), Adequacy of loss-absorbing capacity of global systemically important banks in resolution, Consultative
Document.
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in a resolution situation, the other creditors of the
mortgage bank will have to bear losses.
In a resolution situation, the write-down or conversion of a mortgage bank’s liabilities other than
mortgage bonds will not in itself have systemic
consequences. This also applies to Junior Covered
Bonds, JCBs. However, in Danmarks Nationalbank’s view, JCBs will not be able effectively to
bear losses as long as they maintain their priority
claim for the assets of one of the mortgage bank’s
capital centres. Thus, the 2 per cent debt buffer
requirement does not ensure that all liabilities
other than mortgage bonds can be effectively
written down or converted in future. Against this
backdrop and when taking into consideration the
mortgage banks’ existing level of liabilities other
than mortgage bonds and JCBs, Danmarks Nationalbank finds that the debt buffer is low.
Therefore, each mortgage bank must make
sure that it is structured in a way that makes
resolution possible, for instance by issuing liabilities that can effectively bear losses and by
limiting the risks of events that can put pressure
on the mortgage bank business model. Danmarks
Nationalbank finds it essential that the authorities
will have the powers to require a mortgage bank
to issue additional eligible liabilities if, during the
planning phase, it is assessed to be necessary in
order to ensure that resolution of the mortgage
bank is possible without any systemic consequences and the use of public funds.

THE STRUCTURE OF THE DANISH
FINANCIAL SYSTEM
Measured in terms of GDP, the Danish financial
sector is among the largest and most concentrated in Europe. Total assets amount to around six
times annual GDP. Measured by assets, mortgage
banks and banks make up the largest group of
market participants in the Danish financial sector
– dominated by large groups that account for by
far the majority of total lending. To this should be
added a multitude of smaller banks.
Another large group of financial market actors is the insurance and pension sector, which is
closely related to the credit institutions. In fact,
several of the large financial groups comprise
both credit institutions and insurance and pension
companies. Moreover, there are large financial
claims between insurance and pension companies
and credit institutions, cf. Box 2.2.
SIFIs
In June 2014, six banking and mortgage banking
groups were selected as systemically important
financial institutions, SIFIs, in Denmark: Danske
Bank, Nykredit Realkredit, Jyske Bank, Nordea
Bank Danmark, Sydbank and DLR Kredit. A financial institution is classified as systemically important if, for two consecutive years, it has exceeded
at least one of three indicators of systemic importance, cf. Table 2.1. The indicators and the limits

Identification of SIFIs – June 2014

Table 2.1

Balance sheet as a
percentage of GDP
> 6.5 per cent

Lending in Denmark as a percentage of total Danish lending by Danish credit institutions > 5.0 pct

Deposits in Denmark as a percentage
of total Danish deposits with Danish
banks > 5.0 per cent

2013

2012

2013

2012

2013

2012

160.2

177.9

30.4

30.6

35.9

35.9

Nykredit Realkredit

76.3

78.5

32.7

32

4.6

3.9

Nordea Bank Danmark

44.8

46.6

16

16.1

22

22.7

Jyske Bank

14.1

14.1

3.4

3

8.9

8.2

8

8.4

1.8

1.9

5.4

5.1

7.9

8.2

3.5

3.6

0

0

Danske Bank

Sydbank
DLR Kredit

Note:
Figures are stated at group level. Values in bold indicate that the limit has been exceeded.
Source: Danish Financial Supervisory Authority.
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Life insurance and pension in the Danish financial system1
The core function of life insurance and pension companies is
to manage the accumulated pension savings of households.
The combined total assets of the companies have grown
since the extension of the labour market pension schemes.
Through the past 15 years, household pension wealth has
grown from 82 to 147 per cent of GDP and is expected
to grow further to approximately 200 per cent of GDP by
2040.2
The accumulated pension wealth constitutes one of the
largest financial claims between participants in the Danish
financial system, cf. the chart. In the chart, the thickness of

Box 2.2

the arrows illustrates the size of the claims, while the circles
illustrate the total financial assets of the sectors.
The large total assets of the life insurance and pension
companies involve a substantial investment need. In order
to spread their risk, the companies make investments both
in Denmark and abroad. In Denmark, the companies hold
approximately 43 and 29 per cent, respectively, of all Danish
government and mortgage bonds. In recent years, the companies have increasingly started to invest directly in nonfinancial corporations.3 However, these investments continue
to represent a small share of the companies’ total assets.

Macro-financial network
Central government

Investment funds

Insurance and
pension companies

Banks and
mortgage banks

Abroad

Non-financial corporations

Households

Note:

The thickness of the arrows illustrates the size of the claims, while the circles illustrate the total financial assets of the sectors. The arrow
points from the sector holding the claim to the sector on which the claim is held. For instance, households have a large claim on the
insurance and pension sector. The network was constructed at the end of the 2nd quarter of 2014. The network only includes claims in
excess of or equal to 15 per cent of GDP and excludes e.g. trade credits. Claims held by investment funds, of which at least 90 per cent
is owned by insurance and pension companies, are included under insurance and pension. Claims between units within a sector are not
included in the chart.
Source: Danmarks Nationalbank and own calculations.

Although life insurance and pension companies have large
total assets and financial claims, they generally represent a
low risk to the financial system. In recent years, the companies have made efforts to transfer customers from average
rate savings products to market rate savings products and
to reduce the guaranteed minimum payments on average
rate savings products. This gives the individual companies
greater flexibility in the composition of their assets. This can
reduce the risk of herd behaviour among the companies in
connection with large price fluctuations, intensifying financial market turbulence.

1.
2.

3.

In the unlikely case of an insolvent life insurance or pension
company, the company can be resolved in a controlled
manner. If the Danish Financial Supervisory Authority assesses that a company is unable to meet its obligations, it
may either transfer the obligations to other companies or
appoint an administrator of the company. Worst case, the
pension savers will receive lower pensions than originally
promised, but it will still be possible to resolve the company
in a controlled manner.

In this box, claims on the insurance and pension sector, include general insurance, and are stated at market value.
Cf. Paul Lassenius Kramp, Jane Lee Lohff and Jens Pagh Maltbæk, Pension savings, Danmarks Nationalbank, Monetary Review, 1st Quarter
2012, Part 1.
Danish Financial Supervisory Authority, Livsforsikring og tværgående pensionskasser – Alternative investeringer (Life insurance and professional pension funds – Alternative investments – in Danish only), report, 2014.
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are laid down in the Danish Financial Business Act
and the selection is made for one year at a time.
As of 1 January 2015, the SIFIs must comply
with additional capital requirements in the form of
a SIFI requirement that reflects each institution’s

systemic importance. The SIFI requirement must
be met by means of Common Equity Tier 1 capital
and will be introduced gradually in the period
2015-19.

Risk indicators for the five largest Danish credit groups

Chart 2.3
continues

Danske Bank

Nordea Bank Danmark

Lending growth (K1)

Lending growth (K1)
Property
exposures (K2)1

Common Equity
Tier 1 capital
(R2)
Return on
equity (R1)

Market
risk (M1)2

Short-term
market funding
(L2)1, 2

Trading assets (M2)
Excess liquidity
cover (L1)1

Property
exposures (K2)1

Common Equity
Tier 1 capital
(R2)
Return on
equity (R1)

Market
risk (M1)

Short-term
market funding
(L2)1, 2

Trading assets (M2)
Excess liquidity
cover (L1)1

Nykredit Realkredit

Jyske Bank

Lending growth (K1)

Lending growth (K1)

Property
exposures (K2)1

Common Equity
Tier 1 capital
(R2)
Return on
equity (R1)

Market
risk (M1)

Short-term
market funding
(L2)1, 2

Trading assets (M2)
Excess liquidity
cover (L1)1

Sydbank

Property
exposures (K2)1

Common Equity
Tier 1 capital
(R2)
Return on
equity (R1)

Short-term
market funding
(L2)1, 2

Market
risk (M1)

Trading assets (M2)2
Excess liquidity
cover (L1)1

End-H1 2014

Lending growth (K1)
Property
exposures (K2)1

Common Equity
Tier 1 capital
(R2)
Return on
equity (R1)

Short-term
market funding
(L2)1, 2

End-2013
End-2011

Market
risk (M1)

Trading assets (M2)2
Excess liquidity
cover (L1)1

Note:
1.
2.
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An increased distance to the centre of the cobweb indicates that the risk has increased or that the resilience of the individual indicator
has been reduced.
Data for this indicator is solely for the banking part of the group.
Since data is not available for the 1st half of 2014, data for 2013 has been used for both observations.
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Continued
Credit risk (K):
Lending growth (K1): ): Annual lending growth before loan
impairment charges excluding repos. High lending growth
is shown by the indicator being far from the centre of the
cobweb.
Property exposures (K2): Share of total lending and guarantees to the “real property” and “implementation of building
projects” sectors. A large share of property exposures is
shown by the indicator being far from the centre of the
cobweb.
Market risk (M):
Market risk (M1): Risk-weighted exposures with market risk
relative to Common Equity Tier 1 capital. A high value of
the ratio between risk-weighted exposures with market risk
and Common Equity Tier 1 capital is shown by the indicator
being far from the centre of the cobweb.
Trading assets (M2): Assets in the trade portfolio and
financial assets disposable for sale as a percentage of total
assets. A large share is shown by the indicator being far
from the centre of the cobweb.

Chart 2.3

Liquidity risk (L):
Excess liquidity cover (L1): The excess liquidity cover pursuant to Section 152 of the Danish Financial Business Act. A
high excess liquidity cover is shown by the indicator being
close to the centre of the cobweb.
Short-term market funding (L2): Debt to credit institutions
and central banks and issued bonds with a remaining time
to maturity of up to one year as a percentage of total liabilities. A large share of short-term market funding is shown
by the indicator being far from the centre of the cobweb.
Since it is not possible to exclude debt to central banks from
the indicator, the volume of short-term market funding may
appear larger than the actual level.
Resilience (R):
Return on equity (R1): Profit after tax as a percentage of average equity (p.a.). A high return on equity is shown by the
indicator being close to the centre of the cobweb.
Common Equity Tier 1 capital (R2): Common Equity Tier 1
capital is expressed as a percentage of the risk-weighted
exposures. A high Common Equity Tier 1 capital is shown by
the indicator being close to the centre of the cobweb.

Source: Financial statements and SNL Financial.

SIFI risk indicators
Overall, risk-taking in the five largest SIFIs is
considerably lower and their robustness is higher
than in the years leading up to the financial crisis.6
Measured by a number of key indicators, there
were no signs of increased risk-taking or declining
robustness in the 1st half of 2014 compared to
2013, cf. Chart 2.3.
Differences in the level of the individual risk indicators across the groups could reflect different
business models. In the case of Jyske Bank, the
high lending growth and return on equity in the
1st half of 2014 is attributable to the merger with
BRFkredit.

SECTOR ROBUSTNESS
The excess capital adequacy of the systemic banks
remains high and was positively impacted by the
financial results for the 1st half of 2014. Capital
requirements will increase in the coming years
due to the phasing-in of CRD IV/CRR, and it is
important for the banks to maintain high excess

6

DLR Kredit has been left out in the following because the group does
not comprise a bank.
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capital adequacy in relation to the fully phasedin requirements. Danmarks Nationalbank’s stress
test shows that the systemic banks are robust to
severe macroeconomic shocks, cf. Chapter 3. The
EU stress test and the Danish Financial Super
visory Authority’s review of exposures also show
that the large Danish credit groups participating
in the test are well-capitalised, cf. Box 2.3.
The excess capital adequacy of the non-
systemic banks varies considerably. For several
institutions the level is high, but for a few it is very
low. The combination of depressed earnings, high
loan impairment charges and rising capital requirements puts the weak banks under pressure.
In the spring of 2014, Vestjysk Bank’s capital
base dropped below the individual capital need
in connection with the implementation of CRD IV/
CRR. Following the release of its interim report,
Vestjysk Bank has taken a number of measures to
improve its capital base and in the 3rd quarter it
achieved moderate excess capital adequacy relative to the individual capital need.
It is important to continue along the path taken
after the financial crisis, with market-based solutions for banks whose business models are not
viable.
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EU stress test and assessment of asset quality of large Danish credit groups
On 26 October, the European Banking Authority, EBA,
published the results of the EU stress test 2014. Four Danish
credit institution groups participated: Danske Bank, Jyske
Bank, Nykredit Realkredit and Sydbank. Nordea Bank Danmark participated via its Swedish parent bank.
In connection with the stress test, the Danish Financial
Supervisory Authority has conducted an Asset Quality
Review, AQR, of the participating Danish groups. The review
and assessment made by the Danish Financial Supervisory
Authority did not significantly change the perception of the
credit quality of the participating Danish groups. The review
resulted in a 0.2 percentage point negative adjustment of
the groups’ Common Equity Tier 1 capital, cf. Chart A. All in
all, the Danish Financial Supervisory Authority considered it
necessary to make adjustments of approximately kr. 3.3 billion for the four groups with kr. 2.2 billion for Danske Bank,
kr. 546 million for Nykredit, kr. 456 million for Jyske Bank and
kr. 75 million for Sydbank. The adjustments primarily comprised a revaluation of loans. In accordance with the Danish
Financial Supervisory Authority’s guidelines for loan impair-

Box 2.3
continues

ment charges, by far the vast majority of the Danish AQR
adjustments have also resulted in loan impairment charges
in the relevant accounts. Most of the ascertained need for
impairment is recognised in the financial statements for
the 1st-3rd quarter of 2014 while the remainder will be
recognised in the 4th quarter of 2014. In other European
countries, the option for the banks’ estimates of the need for
loan impairment charges may be wider than the applicable
practice in Denmark. Hence, it is not clear whether the AQR
adjustments in groups in other European countries will also
give rise to loan impairment charges.
In the countries which joined the single European supervisory mechanism on 4 November, the AQR resulted in
significant adjustments of the Common Equity Tier 1 capital
in a number of groups. The adjustment totalled 48 billion
euro. The effects of the asset review varied strongly across
the countries. In respect of risk-weighted exposures, the
need for adjustments was greatest in Greece and smallest
in Spain.

Result of Asset Quality Review, AQR, in selected countries

Chart A

Adjustment of Common Equity Tier 1 capital as a percentage of risk-weighted exposures
0.5
0.0
-0.5
-1.0
-1.5
-2.0
-2.5

Greece

Cyprus

Slovenia

Latvia

Estonia

Portugal

Austria

Italy

Malta

Slovakia

Finland

Belgium

Netherlands

Lithuania

Ireland

Germany

Luxembourg

France

Spain

Sweden

Denmark

Norway

-3.0

Source: Danish Financial Supervisory Authority, Financial Supervisory Authority of Norway, Swedish Financial Supervisory Authority and ECB.

The EU stress test was based on the adjusted Common Equity Tier 1 capital from the AQR. All the participating Danish
groups had wide margins to the capital requirement of the
stress test both in the baseline and the stress scenarios,
cf. Chart B. The results of the EU stress test and the AQR
support Danmarks Nationalbank’s assessment that the large
Danish groups are robust.
Among the countries whose most important supervisory
tasks were transferred to the EU’s Single Supervisory Mechanism on 4 November, the stress test and the AQR showed

1.
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that 25 groups were unable to meet the requirements.1 Of
these, 12 had already improved their capitalisation during
2014 sufficiently to meet the capital requirement, and
restructuring plans had been drawn up for another five during 2014, according to which their capital shortfall will be
handled. Hence, at the time of publication, eight groups still
needed a capital injection. These will prepare capital plans
during November 2014 with the aim of strengthening their
capitalisation in the coming months.

The AQR requirement and the stress test baseline scenario was a Common Equity Tier 1 ratio of 8, while the stress test requirement was 5.5
per cent.
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Box 2.3

Results of EU stress test

Chart B

Common Equity Tier 1 capital as a percentage of risk-weighted exposures
20.0
15.0
10.0
5.0
0.0

Nykredit

Danske Bank
DNB

Nordea

Sydbank

Jyske Bank
SEB

-10.0

Handelsbanken
Swedbank

-5.0

Note:

Danish groups are highlighted in purple while other Nordic groups are highlighted in red. The orange line shows the stress test capital
requirement of Common Equity Tier 1 ratio of 5.5 per cent relative to risk-weighted exposures. The chart reflects that three groups have
updated their results following the publication on 26 October.
Source: EBA.

LOW EARNINGS MAKE BANKS MORE
VULNERABLE
The banks’ earnings are squeezed by weak demand for new loans and increased price competition. At the same time, the continued low level
of interest rates puts the deposit business under
pressure as the banks pay a relatively high rate of
interest on deposits relative to the current mo
ney market rate. A trend seen in most European
countries these years. Bank earnings are the first
line of defence against losses. In addition, po
sitive earnings may help the banks continuously
adjust their excess capital adequacy to the rising
requirements.
Total lending by Danish banks and mortgage
banks has been largely unchanged through 2014,
cf. Chart 2.4. Given the large savings by households and firms in recent years, the demand for
loans could remain low in the years ahead. This
reduces the banks’ opportunities for increasing
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Lending by banks and mortgage banks

Chart 2.4

Kr. billion
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1,000
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0
2006
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2010

2012

2014

Systemic banks
Non-systemic banks
Banks, total
Mortgage banks

Note:

Quarterly observations for lending to the corporate
sector and households. As of the 3rd quarter of 2013, the
chart is based on new and more detailed MFI statistics.
The effect of the transition to the above data series is
limited.
Source: Danmarks Nationalbank.
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Return on equity (adjusted for extraordinary income from the sale
of Nets A/S and Jyske Bank's takeover of BRFkredit)

Chart 2.5

Per cent
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Systemic (adjusted)

Non-systemic (adjusted)

Mortgage banks (adjusted)

Note:

Return on equity is calculated as the interim profit after tax as a percentage of average equity. Average equity is calculated as an average of equity at the beginning and end of the half-year. The dotted lines mark the return adjusted for income from the sale of NETS A/S
and Jyske Bank’s takeover of BRFkredit in the 1st half of 2014.
Source: Danish Financial Supervisory Authority and own calculations.

earnings. Danmarks Nationalbank’s most recent
lending survey for the 3rd quarter of 2014 shows
that Danish household demand for credit is slightly increasing while the trend for firms is less clear.

Earnings and return on equity rose in the
1st half of 2014 in both the systemic and nonsystemic banks. However, in the case of the
systemic banks, the rise was mainly driven by
non-recurring income from the sale of NETS
A/S and Jyske Bank’s takeover of BRFkredit, cf.
Chart 2.5.
In the case of the non-systemic banks, the
return on equity was considerably higher in the
1st half of 2014 than in the 2nd half of 2013,
driven by a marked fall in loan impairment
charges. There is a tendency for particularly the
non-systemic banks with relatively high loan
impairment charges to experience a substantial
rise in loan impairment charges in the 2nd half
of the year. One explanation could be that the
banks conduct a more thorough review of their
loan portfolios towards the end of the year.
The non-systemic banks’ earnings continue to
vary strongly, but only one bank had a negative
return on equity in the 1st half of 2014.
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In recent years, the banks have launched various
measures, such as staff reductions and branch
closedowns, to reduce costs and thereby improve
earnings. The effect of some of these measures is
only expected to appear slowly. The total level of
costs has been largely unchanged in recent years,
cf. Chart 2.6. However, financial statements for the
3rd quarter of 2014 indicate lower costs.
Net interest income declined slightly in the 1st
half of 2014 due to e.g. a narrowing of the spread
between lending and deposit rates and limited
demand for credit, cf. Chart 2.7.
The spread between average lending rates
and the money market rate, the lending margin,
has shown a downward trend over the past two
years, cf. Chart 2.8. This development should be
viewed against stagnant lending volumes with
the banks increasingly competing on prices.
Part of the lending margin may be considered
a premium for the credit risk assumed by the
banks when granting loans. The growing price
competition involves the risk that the banks do
not allow for a sufficiently high credit risk premium in the interest rate charged on loans. In the
longer term, the consequence of this could be a
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Revenue and expenditure, index H1 2006 = 100

Chart 2.6
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Revenue consists of net interest and fee income, market value adjustments, other operating income, income from investments in associates and group enterprises and income from discontinuing operations. Expenditure consists of staff costs and administrative expenses,
depreciation and impairment of intangible and tangible assets and other operating expenses. The dotted lines mark revenue adjusted
for the sale of NETS A/S and Jyske Bank’s takeover of BRFkredit in the 1st half of 2014.
Source: Danish Financial Supervisory Authority and own calculations.

margin that does not cover the expected credit
risk losses.
The deposit margin has been largely unchanged since mid-2012 when the money market

rate was around zero. The continued negative
deposit margin puts pressure on earnings,
particularly in banks with a customer funding
surplus.

Average deposit and lending rates

Chart 2.7
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The calculation comprises deposits and loans in Danish kroner. The most recent observations are from September 2014. As of September 2013, the charts are based on new and more detailed MFI statistics. The effect of the transition on the above data series is limited.
Source: Danmarks Nationalbank.
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Average deposit and lending margins

Chart 2.8
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The lending margin is calculated as the difference between the average lending rate and the T/N money market interest rate (monthly
average). The deposit margin is calculated as the difference between the T/N money market interest rate (monthly average) and the
average deposit rate. The calculation comprises deposits and loans in Danish kroner. The most recent observations are from September 2014. As of September 2013, the charts are based on new and more detailed MFI statistics. The effect of the transition on the above
data series is limited.
Danmarks Nationalbank.

RISK OF PRESSURE ON CREDIT QUALITY
The intensified competition may result in weaker
credit standards for loans. Danmarks Nationalbank’s most recent lending survey shows the first
signs of such a trend, particularly the corporate
sector.7 This easing is motivated by competitor
behaviour and manifests itself in changes in the
prices of loans and, in the case of the corporate
sector, also in an easing of collateral requirements. The banks’ high lending growth in the
pre-crisis period took place at the expense of
credit quality. It is important that this pattern is
not repeated. In the systemic banks, impairment
charges on both household and corporate lending have declined since 2012. This trend continued in the 1st half of 2014 and loan impairment

7

2009

charges are now at the lowest level since 2007.
Loan impairment charges on corporate lending
declined for the vast majority of sectors. The
lower impairment charges on corporate loans for
both systemic and non-systemic banks should be
viewed in the context of the lower actual number
of failures in 2013, although the level remains
high in a longer perspective. Over the past year,
failures mainly occurred within trade. This trend
is mirrored in the estimated failure rates for 2014
in Danmarks Nationalbank’s failure rate model,
which shows a decline on 2013 in all industries.
Given the low level of interest rates, it is easier
for borrowers to service their debt. At a higher level of interest rates, the share of corporate

Danmarks Nationalbank’s lending survey is fairly recent and does not
yet form the basis for an assessment of the development in credit
conditions over a business cycle. Experience from other countries
shows that credit policies have been tightened far more frequently
than they have been eased. Consequently, according to the results
of the lending survey credit standards may appear to be more
restrictive than they actually are, cf. Kim Abildgren and Andreas
Kuchler, Banks, credit and economic trends, Danmarks Nationalbank,
Monetary Review, 2nd Quarter 2013, Part 2.
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New rules on loan impairment charges from 2018
In July 2014, the International Accounting Standards Board,
IASB, completed a new standard for the accounting treatment of financial instruments, IFRS 9. A new loan impairment
model is a key element of the standard. Moreover, the
standard includes a new model for the classification and
measurement of financial instruments and new requirements
for hedge accounting to ensure closer alignment of accounting and risk management. In principle, the standard will enter into force on 1 January 2018, but using the standard will
only be mandatory for listed firms in the EU if it is approved
by the European Commission.
The current impairment model is based on an incurred
loss approach, according to which a credit loss is only
recognised in the income statement when there is objective
evidence of impairment, OEI. The purpose of introducing the
criterion was to limit the possibility of building up hidden
reserves that could be used to smooth earnings in bad
times. Conversely, this has made it possible to postpone the
recognition of credit losses. Although actual default has not
been a condition for impairment, it has been the practice in
some countries to postpone the recognition of impairment
until actual default took place. Therefore, during the financial crisis, the incurred loss approach was criticised for the
recognition of credit losses being “too little, too late”.
The new impairment model is based on an expected loss
approach. The aim has been to create a more forward-looking model according to which a credit institution must start
to estimate and recognise an expected credit loss on the
relevant loan from the time the loan is granted. At each
balance sheet date, the credit institution must update its estimates of expected credit losses to ensure that its financial
statements continually reflect the development of the credit
risk on the loans over time. Estimates of expected credit
losses must be based on all relevant available information,
i.e. not only historical and current information but also
relevant forward-looking information. Thus, the impairment
charges will not only comprise credit losses resulting from
events that have already occurred, but also the effect of
expected future events.
The model distinguishes between two different estimates of expected credit losses: a 12-month estimate and
an estimate of the expected credit loss over the lifetime of
the loan, respectively. The 12-month estimate must reflect
the expected credit losses resulting from default in the
coming 12 months, while the lifetime expected credit losses
must reflect the expected credit losses resulting from any
potential default during the expected life of the loan. Thus,
the 12-month estimate will make up a portion of the lifetime
expected credit losses. The estimates must be calculated
using a probability-weighted method, and the losses must
be discounted using the effective interest rate on the loan
(or an approximation thereof) to ensure that the estimate
of expected losses reflects the present value on the balance
sheet date.
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Loan impairment charges equal to the estimated 12-month
expected credit losses must be recognised for all loans for
which no significant change of the credit risk has occurred
since the loans were granted. This also applies to new
loans. If, at a later date, the credit institution assesses that
the credit risk has increased significantly since the loan was
granted and that the credit risk is no longer considered to
be low, the loan impairment charges for the relevant loan
must be increased to reflect the lifetime expected credit
losses. Thus, the size of the loan impairment charge will not
only depend on the current probability that the borrower
will default on the loan but also whether the probability
of default by the borrower has increased relative to the
expectation at the granting of the loan. This assessment is
expected to be a critical estimate in the calculation of the
credit institutions’ loan impairment charges in practice as
the transition from the 12-month estimate to the lifetime
estimate may be associated with a “cliff effect”.
In developing the new impairment model, the IASB
applied the assumption that part of the interest rate on
a loan (the credit risk premium) is the credit institution’s
compensation for the credit losses expected at the time the
loan is granted, but that the interest rate does not allow for
changes in expected credit losses in subsequent periods.
Thus, the credit institution does not suffer an economic loss
at the time the loan is granted – nor if the credit risk is high
– whereas subsequent changes in the credit risk will result in
financial gains and losses. This idea was clearly represented
in the IASB’s original proposal for a new impairment model
from November 2009, which assumed a clear distinction
between initially expected credit losses (to be amortised
over the lifetime of the loan) and subsequent changes in
expected credit losses (to be recognised when changes in
expectations occur). However, the proposal was met with
criticism of being associated with considerable operational
difficulties.
According to the IASB, the new impairment model may
be seen as a practical approximation of the original proposal from November 2009. The fact that an impairment charge
corresponding to the 12-month estimate of expected credit
losses will have to be recognised for new loans entails that
the granting of new loans will involve a “day-1 loss” (immediately the loan is granted, the book value of the loan will
be lower than its economic value). This “day-1 loss” may be
seen as a counterbalance to the systematic overstatement
of interest income that follows from full recognition of the
interest payments on a loan even though part of the interest
payments constitutes the credit institutions’ compensation
for expected credit losses that might not materialise until
in a later period. Therefore, the recognition of a 12-month
estimate of expected credit losses could be considered an
approximated accrual of the initially expected credit losses.
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Continued

Box 2.4
continued

Example
The following example illustrates the new impairment
model. A bank grants a 5-year bullet loan of kr. 100,000. The
interest rate is set at 5 per cent p.a. The bank has estimated the probability of default within the first 12 months
(PD 12 month) at 1.0 per cent. In case of default, all future
payments are expected to be lost. The present value of the
future payments is kr. 100,000, hence the bank calculates
the initial impairment at the time of granting the loan at kr.
1,000, cf. Table A.
The bank receives annual interest payments of kr. 5,000,
which are recognised in the income statement. At the end of
year 1 the bank assesses that the probability of default within
the next 12 months is unchanged at 1.0 per cent. As a result,
the allowance account remains unchanged at kr. 1,000.
At the end of year 2 the bank assesses that the proba
bility of default within the next 12 months has declined
to 0.8 per cent and, accordingly, the allowance account is
reduced to kr. 800.

At the end of year 3 the bank finds that the probability of
default has risen significantly and therefore recognises an
expected loss based on the probability of default during the
remaining life. The bank estimates the probability of default
in year 4 at 5.0 per cent and the probability of default in
year 5 at 10.0 per cent. Accordingly, the probability of
default during the remaining life is calculated at 14.5 per
cent (= 1-(1-0.05)*(1-0.10)), and the allowance account is
increased to kr. 14,500.
At the end of year 4 the bank assesses that the proba
bility of default in year 5 is unchanged at 10.0 per cent, but
as a result of the maturity reduction the allowance account
is reduced to kr. 10,000.
During year 5 the borrower enters bankruptcy. The bank
does not expect to receive interest payments or dividend in
liquidation as all the borrowers’ assets are pledged to other
parties. The allowance account is therefore increased to kr.
100,000, reducing the book value of the loan to kr. 0.

Table A: Example of treatment of loan under new impairment model (IFRS 9)
PD PD remaining life,
12 month,
per cent
per cent

Allowance
account Book value

Change in
allowance
account

Interest
income

Profit/loss
effect
(net)

Contractual
payments

Present
value

0

-100,000

100,000

1.0

1,000

99,000

1,000

1

5,000

100,000

1.0

1,000

99,000

0

5,000

5,000

2

5,000

100,000

0.8

800

99,200

-200

5,000

5,200

3

5,000

100,000

5.0

14.5

14,500

85,500

13,700

5,000

-8,700

4

5,000

100,000

10.0

10.0

10,000

90,000

-4,500

5,000

9,500

5

105,000

0

100.0

100.0

100,000

0

90,000

0

-90,000

Time

-1,000

-80,000

Note:

It is assumed that interest accrues and falls due at year-end and that the loan is free of transaction costs and fees. Hence, the effective
interest rate on the loan equals the nominal interest rate.

The above example shows how the new impairment model
for loans creates a close link between the development in
the estimated credit risk and the bank’s accounts. Under the
current impairment model the ”cliff effect” will typically be
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larger as the credit loss is not recognised until there is an
objective evidence of impairment, OEI, cf. Table B, which is
based on same assumptions as in the above table.
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Continued

Box 2.4

Table B: Example of treatment of loan under current impairment model (IAS 39)
Profit/loss
effect
(net)

OEI

Allowance
account

Book value

Change in
allowance
account

-100,000

No

0

100,000

0

1

5,000

No

0

100,000

0

5,000

5,000

2

5,000

No

0

100,000

0

5,000

5,000

3

5,000

No

0

100,000

0

5,000

5,000

4

5,000

No

0

100,000

0

5,000

5,000

5

105,000

Yes

100,000

0

100,000

0

-100,000

Contractual
payments

0

Time

Interest
income

0

-80,000

Note:

The example does not allow for any impact of collective impairment charges in accordance under IAS 39. If changes in the probability
of default are attributable to observable data indicating a decline in expected payments from a group of loans that are not attributable
to individual loans, the bank will have to recognise a collective charge.

customers having difficulties servicing their debt
would, all else equal, be expected to increase,
especially in sectors already challenged.
After having declined in the 1st half of 2014,
loan impairment charges on agricultural exposures grew in several banks in the 3rd quarter
of 2014. The agricultural sector continues to be
challenged by low earnings and high indebtedness.8 This situation aggravated during 2014
due to falling sales prices in the world market as
a result of e.g. the Russian import ban on agricultural products from the EU. The deteriorated
sales opportunities have entailed that part of the
sector has been unable to service its debt or has
required liquidity support despite the low level
of interest rates. However, over the past 10 years,
agricultural sales prices have on several occasions
fluctuated by a rate equivalent to the decline in
2014 and, in a longer perspective, the current
price levels are not abnormal.
The mortgage banks’ loan impairment charges
are still at a very low level. Mortgage arrears have
decreased in recent years albeit with significant
geographical variations.

8

An analysis of the agricultural sector is available in Erik Haller
Pedersen, Birgitte Vølund Buchholst and Peter Askær Drejer, Danish
agriculture, Danmarks Nationalbank, Monetary Review, 2nd Quarter
2014.
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According to applicable accounting rules, an
objective indication of impairment must exist
before a loan impairment charge is made. New
international rules are expected to come into
force in 2018, according to which loan impairment
charges will not only reflect credit losses resulting
from events that have already occurred but also
expected credit losses relating to expected future
events, cf. Box 2.4.
HIGH LTV RATIOS MAY BOOST REAL
ECONOMIC FLUCTUATIONS AND AFFECT
FINANCIAL STABILITY
The net wealth of Danish households has grown
considerably in the past 15 years and on average
equals the level in other EU member states. The
development in net wealth masks the fact that
both the gross wealth and gross debt of Danish
households are somewhat larger than those of
other EU member states.
During 2014, the International Monetary Fund,
IMF, visited Denmark in connection with its Financial Sector Assessment Program, FSAP, and an assessment of the economic and financial development, i.e. an Article IV consultation. Both of these
are part of the IMF’s ongoing assessment of the
financial sectors and economies of the member
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countries.9 In a press release of September 2014
on the preliminary results of the assessment, the
IMF pointed to gross debt as a key vulnerability of
Denmark’s real economy.10
Danmarks Nationalbank has continuously
analysed the possible effects of high gross debt
on the real economy and financial stability. Larger
gross debt may be associated with some risk,
especially in connection with poorly managed
lending, e.g. in respect of household income and
wealth. Overall, the distribution of debt on households is sound as households with high income
and wealth account for most of the debt.11 Most
households will be able to service their debt even
during an economic downturn, and the high gross
debt is not assessed to constitute a serious direct
threat to financial stability.
However, high LTV ratios may amplify cyclical
fluctuations in the Danish economy with potential
indirect consequences for financial stability due to
an impact on e.g. firms. For example, during the
financial crisis, households with high LTV ratios
reduced their consumption more than households
with lower LTV ratios.
LTV ratio, LTV limits and interaction with
loan types
In September 2014, the Danish Financial Supervisory Authority presented its proposal for a
Supervisory Diamond for mortgage banks. It is a
good initiative to introduce a Supervisory Diamond for mortgage banks as is already known
from the existing Supervisory Diamond for banks.
The proposal for a Supervisory Diamond contains
a restriction on deferred amortisation at portfolio
level for mortgage banks, cf. Box 2.5. Mortgage
banks have granted many households deferred
amortisation loans right up to the LTV limit of 80
per cent. That makes the mortgage credit system
vulnerable to falling house prices. It is essential

9

In 2013, the IMF Executive Board decided that in future the Danish
financial sector was to be categorised as systemically important. Consequently, the IMF will from now on conduct Article IV consultations
for Denmark annually instead of biennially, and regular FSAP reviews
will be carried out every 5 years.

10 The press release is available at Nationalbanken.dk.
11 Asger Lau Andersen, Charlotte Duus and Thais Lærkholm Jensen,
Household debt and consumption during the financial crisis, Danmarks Nationalbank, Monetary Review, 1st Quarter 2014 and Asger
Lau Andersen, Charlotte Duus and Thais Lærkholm Jensen (2014),
Household leverage and consumption during the financial crisis –
evidence from Danish microdata, Danmarks Nationalbank, Working
paper, No. 89/2014.
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to organise the mortgage credit system in such a
way that bonds remain secure and the system is
still robust in periods of declining house prices. To
supplement the Supervisory Diamond, Danmarks
Nationalbank recommends introducing legislation
lowering the maximum limit for deferred amortisation loans – as a ratio of the value of the home
at the time of mortgaging. This should apply to
deferred amortisation loans underlying covered
bonds, covered mortgage bonds or mortgage
bonds issued by banks and mortgage banks. In
this way, borrowers will automatically build up a
certain distance to the maximum LTV ratio over
time. That will further underscore the mortgage
credit system’s high degree of security, even if
house prices decline strongly. However, banks
should not be restricted from providing deferred
amortisation loans if such loans are financed in
other ways than by issuance of covered bonds.
In September, the Systemic Risk Council adopted a recommendation to the Danish government
to introduce a restriction on the mortgage banks’
deferred amortisation loans at high LTV ratios.12
Along with the Supervisory Diamond, the
Danish government has submitted a proposal for a 5 per cent down payment requirement
for home-buying households, cf. Chapter 5. The
proposal is intended to counter the risk of house
price bubbles. According to Danish banks, this
requirement is in line with their current practice.
Danmarks Nationalbank finds the proposal to
be a positive initiative, supporting sensible framework conditions for banks and borrowers. Other
things being equal, with a fixed down payment
requirement households and credit institutions
are ensured a small buffer against house price
falls. This buffer may help to take the edge off
amplified cyclical fluctuations resulting from high
LTV ratios. However, this requires that the borrowers’ own contribution is also paid in practice, i.e.
that LTV limits are not generally departed from
for the affected households, and that borrowers
do not resort to alternative financing, including
mortgage deeds, to any substantial extent. Credit
institutions will still be responsible for ensuring
that they are only granting loans based on a prudent credit assessment.

12 The Systemic Risk Council, Restriction of deferred amortisation on
mortgage loans, published 30 September 2014.
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Supervisory Diamond for mortgage banks
In September 2014, the Danish Financial Supervisory
Authority presented its proposal for a Supervisory Diamond
for mortgage banks. The Diamond contains five indicators
that set limits on the mortgage banks’ risk and are to serve
as early indicators if a mortgage bank is starting to take on
too much risk.
If one or more of the indicator limits are exceeded,
the Danish Financial Supervisory Authority may, after
an individual assessment, issue a public risk notification
statement. In more serious cases, the mortgage bank may
be ordered to prepare an account of the situation, and
ultimately the Danish Financial Supervisory Authority may
order the mortgage bank to reduce its risk.

Box 2.5

The five indicators deal with the extent of large exposures,
lending growth, the borrower’s interest rate risk, loans with
short-term funding and the share of deferred amortisation loans, cf. the chart. These are areas that could lead to
increased risk. Irrespective of the Diamond, the mortgage
banks still bear the main responsibility for their risk management.
As a main rule, the indicators will apply from 2018, but in
order to give the mortgage banks sufficient time to adjust,
the indicators for deferred amortisation and short-term
funding loans will not apply until 2020.

Illustration of the Danish Financial Supervisory Authority’s proposal for
a Supervisory Diamond for mortgage banks
Lending growth:
Lending growth to each of the segments private
homeowners, property rental, agricultural property
and other corporate < 15 per cent pa.

Large exposures:
The sum of the 20 largest
exposures < Common
Equity Tier 1 capital.

Loans with short-term funding:
The share of loans to be refinanced
< 15 per cent per half-year

Interest rate risk of the borrower:
The share of the lending portfolio for
which the loan-to-value, LTV, ratio exceeds
75 per cent of the LTV limit and for which
the rate of interest is fixed for 2 years or
less must be below 30 per cent. Only applies
for loans to private homeowners and
property rental.

Lending to homeowners with deferred amortisation:
The share of loans with deferred amortisation must
constitute less than 55 per cent of the loan volume
in the LTV band above 75 per cent of the LTV limit.

Source: Danish Financial Supervisory Authority.

A 5 per cent down payment requirement should
not be expected to curb overly optimistic demand
for housing, and LTV limits are not suited for frequent adjustments as a substitute for responsible
economic policies.
In recent years, the mortgage banks have
increased the borrowers’ incentive to obtain
mortgage loans with amortisation and longer
fixed interest periods through higher brokerage
fees and administration margins. Thus, administration margins were stable up to 2011, but have
subsequently risen by 0.4 percentage point on
average for variable rate loans compared to 0.2
percentage point for fixed rate loans, cf. Chart 2.9
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(left). However, total borrowing costs, i.e. interest
including administration margins, decreased
throughout the period, cf. Chart 2.9 (right).
The composition of the total amount of outstanding mortgage loans only responds slowly to
changed price incentives and the share of variable rate loans without amortisation is only falling
slowly. The share of deferred amortisation loans
has been largely unchanged at around 55 per
cent since 2012, cf. Chart 2.10.
However, in recent years, there has been a clear
tendency towards variable rate mortgage loans
with longer fixed interest periods for new mortgages.
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Mortgage banks' average administration margins (left)
and average interest including administration margins (right)
Per cent
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Note:
The most recent observations are from September 2014.
Source: Danmarks Nationalbank.

Deferred amortisation mortgage
loans for owner-occupied homes and
summer cottages

Chart 2.10
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Note:
The most recent observations are from September 2014.
Source: Danmarks Nationalbank.

LTV ratios and interaction with house prices
Household borrowing and housing wealth surged
during the most recent boom. Higher house pri
ces increased homeowners’ opportunities to raise
loans with their house as collateral. For many families, the higher price level also meant that they
took out larger loans to enter the housing market.
When house prices subsequently began to fall,
LTV ratios increased substantially. In Danmarks
Nationalbank’s assessment, more subdued house
price developments in the years before and after
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the financial crisis would have dampened the fall
in private consumption during the crisis.
Against this background, Danmarks Nationalbank has recommended a number of measures
to support housing market stability.13 Firstly, it is
important for homeowners to build home equity
over time, thus moving away from the maximum
LTV ratio. This will improve the homeowners’
financial robustness.
Secondly, restoring the link between property
value tax and house prices will help to stabilise
prices, and thus the business cycle, for the benefit
of financial stability.
Thirdly, a lower value of interest rate deductibility could lead to improved household capitalisation for the benefit of financial stability. According
to Danmarks Nationalbank’s calculations, changes
in capital gains taxation through a reduction of
the tax value of interest rate deductibility would
have a relatively modest effect on house prices,
especially in the current very low interest rate
environment, as such changes would have only
a modest effect on household interest payments
after tax.
LOW VULNERABILITY TO LIQUIDITY STRESS
The banks’ liquidity position remains comfortable
and overall they have a customer funding surplus.

13 Niels A. Dam, Tina S. Hvolbøl and Morten Hedegaard, A multi-speed
housing market, Danmarks Nationalbank, Monetary Review, 3rd Quarter 2014.
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Market funding in the form of bond issuance and
funding by credit institutions has been declining
since 2008. On 26 November, kr. 4.1 billion of the
kr. 53.2 billion offered by Danmarks Nationalbank
as 3-year loans in 2012 remained to be redeemed.
At end-September 2014, all banks’ excess
liquidity cover was significantly above the Supervisory Diamond limit value of 50 per cent.14 The
possibility of including sector company shares
and credit claims of good quality ceased as of 1
July 2014 when Danmarks Nationalbank normalised the collateral basis, excluding sector company shares and bank’s credit claims.
In a stress scenario in which the banks cannot
refinance their 10 largest time deposits and all
senior debt maturing in 2014-17, all the banks still
have an excess liquidity cover of more than 50 per
cent at end-2017.
LCR
The European Commission has now adopted the
delegated act defining the common European
liquidity requirement, Liquidity Coverage Ratio,
LCR, which will be binding on credit institutions
in the EU, cf. Box 2.6.15 An LCR of 60 per cent must
be met by 1 October 2015, rising to 100 per cent
in 2018. Danish systemic banks are expected to
be required to meet an LCR of 100 per cent by 1
October 2015.16
Under the new rules, up to 70 per cent of the
European credit institutions’ required liquidity
buffer can be made up of covered bonds, including Danish mortgage bonds. In that case, the
remaining 30 per cent of the required buffer must
be made up of government bonds, cash, central
bank deposits, etc. It is still important that the
credit institutions have a well-diversified portfolio
of liquid assets to counter liquidity risks. The supervisory authorities can place additional requirements on the diversification of the liquidity buffer,
for instance that the holding of mortgage bonds
must consist of several issuers.

14 Excess liquidity cover is calculated according to Section 152 of the
Danish Financial Business Act, which states that a bank should have
adequate liquid funds to cover at least 10 per cent of its total debt
and guarantee exposures or 15 per cent of its short-term debt exposures.
15 However, the European Parliament and the Council are still able to
prevent the adoption of the delegated act.

With the possibility of mortgage bonds accounting for up to 70 per cent of the LCR requirement,
there will not be a shortage of krone-denominated assets for the credit institutions’ liquidity
buffers. Therefore, Danske kroner is no longer
subject to the exemptions applying to currencies
with insufficient liquid assets.
The credit institutions must comply with the
LCR for all currencies as a whole, but should also
ensure some consistency between the currency
denomination of liquid assets and the net outflow
of liquidity. The supervisory authorities may place
additional requirements for the LCR in significant
currencies.17 In Sweden, a national LCR requirement of 100 per cent in both euro and dollars
has been introduced for the largest credit institutions, while the Riksbank has recommended
the introduction of an additional requirement of
60 per cent in Swedish kronor. Norges Bank has
recommended a national LCR requirement of 60
per cent in Norwegian kroner and 100 per cent in
significant currencies.18
In Danmarks Nationalbank’s assessment the
systemic credit groups either meet an LCR requirement of 100 per cent already, or they will be
able to make the necessary adjustments in the
period up to October 2015.19 Among the non-systemic banks, a few must adjust their portfolios or
acquire more liquid assets in order to meet the
LCR requirement of 60 per cent. It is important,
that credit institutions take the necessary steps
now in order to observe the requirement from
October 2015.
Refinancing risks on mortgage bonds
On 11 March 2014, the Folketing (Danish parliament) adopted a legislative amendment
introducing contingent maturity extension for
mortgage bonds with shorter maturities than
the underlying loans. Since the amendment
entered into force in April 2014, fixed bullets
with the option of maturity extension and an

17 A currency is considered significant if total liabilities in the relevant
currency account for more than 5 per cent of the balance sheet.
18 Cf. Financial Stability Report 2014:1 from Sveriges Riksbank and
Financial Stability Report 2014 from Norges Bank.
19 Here, systemic credit groups are defined as banks in the Danish
Financial Supervisory Authority’s group 1, including the mortgage
activities of the groups.

16 This, however, is awaiting the final decision of the parties behind
Bank Rescue Package 6.
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LCR – the delegated act

Box 2.6

Liquidity Coverage Ratio, LCR, is defined as:
Liquid assets (liquidity buffer)
Net cash outflow over the next 30 days in liquidity stress scenario
The liquidity buffer consists of various asset classes that are subject to various haircuts on inclusion in the liquidity buffer,
cf. the chart below.

LCR – liquid assets
Level

Content

Haircut

• Cash and central bank deposits
• Government bonds and other claims on central government,
regional or local authorities etc.
• Claims on multilateral development banks and international
organisations
Min. 60 per cent

0 per
cent

Min. 30 per cent

1
• Covered bonds (mortgage bonds, covered bonds,
covered mortgage bonds)(credit rating of at least AA-)

7 per
cent

• Covered bonds (mortgage bonds, covered bonds,
covered mortgage bonds) (credit rating of at least AA-)

15 per
cent

• Claims on regional or local authorities
(credit rating of A+ to A-) and corporate bonds

15 per
cent

2A
Max. 40 per cent

Max. 15 per cent

Note:

2B

• Asset-backed securities, corporate bonds, shares and covered bonds
(with lower or no credit rating)

25 - 50
per cent

The table is not exhaustive.

The LCR must be complied with at both bank and group
level. Level 1 assets must at least make up 60 per cent of
the liquidity buffer of which at least half must be made up
of level 1 assets that are not covered bonds. Overall, the
portfolio of covered bonds must not exceed 70 per cent of
the liquidity buffer.
In order to be included in level 1, mortgage bonds must
have a credit rating of at least AA- and a series volume of at
least 500 million euro, and 2 per cent overcollateralisation
of the underlying bonds (OC requirement) is required. The

corresponding requirements for level 2A mortgage bonds is
a credit rating of at least A-, a series volume of at least 250
million euro and an OC requirement of 7 per cent. For level
2 mortgage bonds that meet all the level 1 requirements
except series volume, the OC requirement is reduced to 2
per cent. Covered bonds with lower or no credit ratings and
a series volume of at least 250 million euro may be included
in level 2B, where the OC requirement is 10 per cent with a
haircut of 30 per cent.

Source: Commission Delegated Regulation (EU) No .../... of 10.10.2014 to supplement Regulation (EU) 575/2013 with regard to liquidity coverage requirement for Credit Institutions.

interest rate trigger have been issued for more
than kr. 100 billion. In mid-November, the excess
interest rate on such bonds was between 2 and
4 basis points. The excess interest rate has been
decreasing in step with the issuance of more
bonds, cf. Chart 2.11.
Previously, the refinancing of fixed bullets was
highly concentrated on auctions in the 4th quarter. In recent years, the mortgage banks have
sought to spread the auctions on four annual
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dates, a trend that continued in 2014. Spreading
the refinancing requirement reduces the risk that
many borrowers will see their interest rates fixed
at a high level at the same time, while also reducing the volume of bonds that can experience maturity extensions at the same time. The refinancing
risk is also addressed in the Danish Financial
Supervisory Authority’s proposal for a Supervisory Diamond for mortgage banks via a limitation
of the share of lending that is refinanced each half
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Excess interest rate on selected
1-year mortgage bonds with
conditional maturity extension

Chart 2.11
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Nykredit, July 2015
Realkredit Danmark, April 2015

Note:

The excess interest rate is measured as the difference
between a 1-year mortgage bond with conditional
maturity extension and a bond with a similar term to
maturity without conditional maturity extension from
Nykredit and Realkredit Danmark, respectively. The most
recent observations are from 26 November 2014. These
are indicative interest rates based on relatively small
bond series.
Source: Danmarks Nationalbank’s securities statistics, Nordea
Analytics and the final terms of the bonds.

of a calendar year, cf. Box 2.5. It is positive that
the Supervisory Diamond for mortgage banks
ensures that the effort to spread out the auctions
continues.
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3
STRESS TEST
OF THE BANKS’
CAPITALISATION

SUMMARY
Danmarks Nationalbank’s stress test shows that
the systemic banks are robust. The five systemic
banks will still have considerable excess capital
adequacy in relation to the minimum requirements of CRD IV/CRR in all stress test scenarios. The EU stress test performed by the Danish
Financial Supervisory Authority and the European
Banking Authority, EBA, also shows that the large
Danish credit groups participating in the test are
well-capitalised.1
In the most severe scenario in Danmarks Nationalbank’s stress test, some of the non-systemic
banks will need to strengthen their capitalisation.
To meet the minimum requirements, these banks
will have a combined capital shortfall corresponding to approximately 2 per cent of the non-systemic banks’ risk-weighted exposures. That is
equivalent to approximately 0.3 per cent of the
total risk-weighted exposures of the stress test
population. In Danmarks Nationalbank’s assessment, the size of the capital shortfall and its distribution among individual banks will not pose any
threat to financial stability in Denmark, not even in
the most severe stress scenario.
Should a capital shortfall arise, the banks have
various options, for instance retaining dividends,
raising capital in the market, reducing balance
sheets or risks, or improving cost efficiency. Subsidiary banks in financial groups also have the

1

The EU stress test comprised Danske Bank, Jyske Bank, Nykredit
Realkredit and Sydbank. Nordea Bank Danmark was included as part
of the Swedish parent company.
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option of obtaining a capital injection from the
parent company. For some banks, a merger could
also be a solution.

RESULTS
Danmarks Nationalbank’ stress test model facilitates a general assessment of the robustness of
Danish banks in terms of capitalisation in various
macroeconomic scenarios. The stress test includes
five systemic and 10 non-systemic banks, which accounted for 85 and 8 per cent, respectively, of Da
nish banks’ lending and guarantees in mid-2014.2
The analysis is based on the banks’ interim reports
for 2014. The banks’ profit and loss accounts and
balance sheets are projected up to and including
the 4th quarter of 2016, making the stress test period 2.5 years. The projection is performed in three
scenarios (baseline, low growth and severe recession), cf. Chart 3.1 (left). Against the background of
the strong macroeconomic shock, loan impairment
charges will increase considerably in the severe
recession scenario, cf. Chart 3.1 (right).
The structure, assumptions and macroecono
mic scenarios of the stress test model are detailed
in the technical appendix to this chapter.
CAPITALISATION
In the stress test, the banks’ capital in the projection period is tested against two capital

2

The population is the Danish Financial Supervisory Authority’s groups
1 and 2, excluding Saxo Bank, cf. Appendix 1.
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GDP growth (left) and annual loan impairment charge ratios (right)

Chart 3.1
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Historical

Baseline
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Note:

In the right-hand chart, loan impairment charges are calculated as a ratio of lending and guarantees before loan impairment charges.
The historical series until 2013 is based on banks in the Danish Financial Supervisory Authority’s groups 1-3. The estimated loan impairment charge ratios for 2014-16 are calculated as a weighted average for the 15 banks in the stress test. Bank-specific loan impairment
charges have been used in the calculations, cf. Danmarks Nationalbank, Financial stability, 2012, Chapter 8.
Source: Cato Baldvinsson, Torben Bender, Kim Busch-Nielsen and Flemming Nytoft Rasmussen, Dansk bankvæsen (Danish banking – in Danish
only), 5th edition, Forlaget Thomson (2005), Danish Financial Supervisory Authority, Statistics Denmark and own calculations.
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The minimum requirement regarding Common Equity Tier 1 capital
is 4.5 per cent of the risk-weighted exposures in 2015. The minimum
requirements of Tier 1 capital and total capital are 6 and 8 per cent,
respectively. A bank can issue Additional Tier 1 capital and Tier 2
capital to meet the minimum requirements in addition to 4.5 per
cent Common Equity Tier 1 capital. The stress test assumes that any
capital shortfall will be covered by Common Equity Tier 1 capital, as it
is fully loss-absorbing.

banks with more Common Equity Tier 1 capital
than is needed for compliance with one of the
requirements, the excess capital adequacy is also
calculated relative to the requirement.

Illustration of the Common Equity Tier
1 capital requirements in the stress test

Chart 3.2

Per cent of risk-weighted exposures

8
6
4
2

Yellow requirement

10

Red requirement

requirements, a red requirement and a yellow
requirement. The red requirement is the minimum
requirements under CRD IV/CRR.3 The yellow
requirement is the total capital requirement, i.e.
the red requirement plus the Pillar II add-on requirement and the buffer requirements, cf. Chart
3.2. Non-compliance with the red requirement will
prompt the Danish Financial Supervisory Authority
to revoke the banking licence, unless the bank
recapitalises within a fixed short deadline, while
non-compliance with the yellow requirement
means that the Danish Financial Supervisory
Authority may impose transaction restrictions and
initiate a number of supervisory processes. The
two capital requirements are described in more
detail in the technical appendix to this chapter.
In the event of a bank’s non-compliance with
one of the requirements, that bank’s Common
Equity Tier 1 capital shortfall relative to the requirement is calculated. The capital shortfall can
be interpreted as the capital injection the bank in
question needs in the stress test period to ensure
compliance with the given requirement. For the

0
2014
2015
2016
Capital conservation buffer
SIFI requirement (highest requirement)
Pillar II add-on (example)
Minimum requirement

Note:

The red requirement is the minimum requirements under
CRD IV/CRR. Common Equity Tier 1 capital must be
at least 4.0 and 4.5 per cent, respectively, in 2014 and
2015/16. In addition to Common Equity Tier 1 capital,
the red requirement includes minimum levels for Tier 1
and total capital of 6 and 8 per cent, respectively. The
yellow requirement is the red requirement plus the Pillar
II add-on requirement, which has been set at 3 per cent
for illustration purposes, the SIFI requirement and the
capital conservation buffer.
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Excess capital adequacy of systemic banks

Chart 3.3
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Note:
* Total risk-weighted exposures, RWE, of the systemic banks.
Source: Danish Financial Supervisory Authority and own calculations.

Systemic banks
In all the stress test scenarios, the five systemic
banks will have considerable excess capital adequacy in relation to the red requirement, cf. Chart
3.3. Relative to the yellow requirement, the banks’
excess capital adequacy also declines in the baseline scenario towards 2016. This can be attributed
to increased capital requirements, including the
phasing-in of the SIFI capital requirements, which
will commence in 2015. In the severe recession
scenario, the banks’ total excess capital adequa-

cy relative to the yellow requirement will be just
under 4 per cent of the systemic banks’ total
risk-weighted exposures in 2016.
Non-systemic banks
In the baseline scenario, the non-systemic banks
will, on aggregate, have excess capital adequacy
relative to the red requirement and a very small
capital shortfall relative to the yellow requirement.
The capital shortfall rises, but remains moderate
in the low growth scenario, cf. Chart 3.4. In the

Excess capital adequacy or shortfall of the non-systemic banks

Chart 3.4
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Note:
* Total risk-weighted exposures, RWE, of the non-systemic banks.
Source: Danish Financial Supervisory Authority and own calculations.

DANMARKS NATIONALBANK FINANCIAL STABILITY, 2ND HALF 2014

39

severe recession scenario, the non-systemic
banks will have a capital shortfall of around kr. 4
billion relative to the red requirement in 2016, cf.
Table 3.1. That is equivalent to approximately 2
per cent of the total risk-weighted exposures of
the non-systemic banks – or approximately 0.3
per cent of the total risk-weighted exposures of
the stress test population. Relative to the yellow
requirement, the capital shortfall will increase by
a further kr. 2 billion, and the non-systemic banks
will need further capital of approximately kr. 6
billion in the severe recession scenario in 2016.
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Capital shortfall in 2016, kr. billion

Systemic
banks

Non-systemic banks

Table 3.1

Baseline

Low
growth

Severe
recession

Red
requirement

0

0

0

Yellow
requirement

0

0

0

Red
requirement

0

0.3

4

Yellow
requirement

0.05

2

6
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TECHNICAL APPENDIX: DANMARKS
NATIONALBANK’S STRESS TEST
The stress test aims at simulating the development in the banks’ capitalisation in various macroeconomic scenarios. The banks’ profit and loss
accounts and balance sheets are projected using
a number of satellite models. The models consist
of relations between macroeconomic developments on the one hand and bank earnings and
loan impairment charges on the other. The stress
test is based on a number of assumptions and delimitations. For instance, the banks’ liquidity risks
or direct impact on each other are not taken into
account. The stress test also assumes that there
is no scope for management intervention in the
form of cutbacks or extraordinary reductions of
the business volume. The results of the stress test
are included in a more broad-based assessment
of the development in the banks’ capital and risks.
SATELLITE MODELS
The stress test model is based on a number of
satellite models. The following section describes
the various satellite models and the underlying
assumptions.
Core earnings
Core earnings are banks’ earnings before impairment charges. The model projects the key
interest-bearing income and expense items and
the largest other income and expense items.
Relations between historical interest income and
interest expenses and the interest rates included
in the macroeconomic scenarios have been estimated. Moreover, bank-specific additions have
been estimated, reflecting the banks’ different
business models, including credit quality of loans,
maturities, collateral, etc.
The sum of the individual items provides overall
estimated core earnings for each quarter of the
projection period.
Loan impairment charges
The banks’ loan impairment charges on lending
and guarantees are modelled by estimating relationships between the historical loan impairment
charges for households and six corporate sectors
on the one hand and a number of macroecono
mic variables on the other (macro factor model).
The results of the loan impairment charge mod-
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els are compared with results of models of the
relationship between accounts-based estimated
failure rates and the loan impairment charges in
the sectors.
Projection of banks’ loan impairment charges is
described in Danmarks Nationalbank’s Monetary
Review 2012, 1st Quarter, Part 2.
Balance sheets and capitalisation
The banks’ balance sheets and capital are pro
jected every quarter based on the following
assumptions:
•• The bank’s average risk weight is assumed to
be constant over the entire projection period.
•• A tax rate of 25 per cent and a dividend share
of 25 per cent of profit after tax are assumed
for all the banks.
•• A threshold value is defined for the banks’
Common Equity Tier 1 capital as a percentage
of risk-weighted exposures (CET1 percentage).
The threshold is the bank’s yellow requirement
plus 1 percentage point. The projection of the
bank’s balance sheet depends on its level relative to this threshold value and whether it generates a profit or loss after tax and dividend:
•
In the event of a profit and if the CET1
percentage was above the threshold in the
preceding quarter, profit after tax and dividend is transferred to equity. Total assets
rise proportionally with equity, leaving the
bank’s capitalisation unchanged. In other
words, the bank uses the profit to increase
its business volume.
•
In the event of a profit and if the CET1
percentage was below the threshold in
the preceding quarter, profit after tax and
dividend is transferred to equity. Total
assets remain unchanged, thus improving
the bank’s capitalisation. In other words,
the bank uses the profit to strengthen its
capitalisation.
•
In the event of a loss, the loss after tax and
dividend is transferred to equity. Total assets are also reduced by the loss after tax
and dividend, i.e. the bank’s loss reduces
the capital relatively more than the business volume, leading to a decline in the
bank’s capitalisation.
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SCENARIOS
The capitalisation of banks is assessed in three
scenarios. The baseline scenario is based on
Danmarks Nationalbank’s macroeconomic projection, cf. Monetary Review, 3rd Quarter 2014.
As the model is based on a number of conserva-

tive assumptions in the projection, cf. above, the
scenario does not represent a projection of banks’
capitalisation.
The other two scenarios imply negative shocks
to the economy, representing a low growth scena
rio and a severe recession scenario, respectively,

Scenarios, selected key variables

Table 3.2

2014

2015

2016

GDP, per cent year-on-year

0.8

1.7

2.0

Private consumption, per cent year-on-year

1.2

2.0

2.0

Export market growth, per cent year-on-year

2.3

4.1

5.4

Unemployment rate, per cent

3.7

3.5

3.4

House prices, per cent year-on-year

2.7

2.6

3.2

-1.0

0.9

-2.7

-1.1

-2.4

-1.2

-4.4

-3.2

4.1

5.4

0.0

0.0

4.1

4.9

0.6

1.5

-2.7

-2.4

-5.3

-5.6

-4.4

-0.9

-6.1

-2.9

-3.5

-2.7

-5.5

-4.7

-10.1

5.0

-14.2

-0.4

5.1

7.8

1.6

4.4

-12,5

-8,0

-15,1

-11,2

Baseline

Low growth
GDP, per cent year-on-year
-, deviation from baseline scenario, percentage points
Private consumption, per cent year-on-year
-, deviation from baseline scenario, percentage points
Export market growth, per cent year-on-year
-, deviation from baseline scenario, percentage points
Unemployment rate, per cent
-, deviation from baseline scenario, percentage points
House prices, per cent year-on-year
-, deviation from baseline scenario, percentage points

Severe recession
GDP, per cent year-on-year
-, deviation from baseline scenario, percentage points
Private consumption, per cent year-on-year
-, deviation from baseline scenario, percentage points
Export market growth, per cent year-on-year
-, deviation from baseline scenario, percentage points
Unemployment rate, per cent
-, deviation from baseline scenario, percentage points
House prices, per cent year-on-year
-, deviation from baseline scenario, percentage points

Note:
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Annual averages. Unemployment is expressed as a ratio of the labour force.
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Stress scenarios

•• Common Equity Tier 1 capital must be at least
4 per cent of risk-weighted exposures in 2014,
rising to 4.5 per cent from 2015.
•• Tier 1 capital must account for at least 6 per
cent of risk-weighted exposures.
•• Total capital must account for at least 8 per
cent of risk-weighted exposures.
•• Non-compliance with one of the three minimum requirements will prompt the Danish
Financial Supervisory Authority to revoke the
banking licence, unless the bank recapitalises
within a fixed short deadline.

Box 3.1

Low growth
The scenario implies a continuation of the low economic activity in recent years. The development in private
consumption, private investment and house prices is less
favourable than in the baseline scenario.
Severe recession
The scenario implies a strong global shock to business
and consumer confidence. Export market growth is
reduced relative to the baseline scenario. The Danish
economy is affected by an erosion of business and consumer confidence, leading to negative shocks to private
consumption, private investment and house prices.

Danish banks must meet the Pillar II add-on
requirement using Common Equity Tier 1 capital
or other capital with loss-absorbing properties.4
In addition, more buffer requirements have been
introduced, which are also to be covered by Common Equity Tier 1 capital.5
In the event of non-compliance with the Pillar
II add-on requirement or a buffer requirement,
the Danish Financial Supervisory Authority may
impose transaction restrictions and initiate a number of supervisory processes.
The stress test defines a red and a yellow
capital requirement, described in more detail in
Box 3.2.

cf. Box 3.1. The negative shocks to the economy
will not occur until 2015.
Table 3.2 shows selected key variables for the
three scenarios, which have been prepared in
cooperation with the Danish Financial Supervisory
Authority.
CAPITAL REQUIREMENTS
The rules of CRD IV/CRR set out the minimum
requirements for banks’ capitalisation. The rules
entail that

Capital requirements in the stress test

Box 3.2

In the stress test, banks’ Common Equity Tier I capital1 is assessed in relative to two requirements, i.e. a red and a yellow requirement, cf. the table below. The red requirement is the minimum requirements under CRD IV/CRR. The yellow requirement
is the red requirement plus the Pillar II add-on requirement and the buffer requirements.
Red requirement
••
••
••

Common Equity Tier 1 capital must be at least
4.0 and 4.5 per cent, respectively, in 2014 and 2015-16.
Tier 1 capital must account for at least 6 per cent.
Total capital must be at least 8 per cent.

Yellow requirement
••

The Pillar II add-on requirement must be met using Common Equity Tier I capital and is assumed to be constant
over the period.
Phasing-in of the SIFI capital requirement will commence
in 2015. The SIFI requirement must be met by means of
Common Equity Tier 1 capital and is 0.2-0.6 per cent in
2015 and 0.4-1.2 per cent in 2016 for the systemic banks.
In 2016, the phasing-in of the capital conservation buffer
will commence. It is to be met using Common Equity Tier
1 capital. The requirement is 0.625 per cent in 2016.

••

••

1.

Banks will be able to use Additional Tier 1 capital and Tier 2 capital held in mid-2014 to meet the minimum requirements for Common Equity
Tier 1 capital and total capital in the projection.

DANMARKS NATIONALBANK FINANCIAL STABILITY, 2ND HALF 2014

4

Cf. the Danish Financial Supervisory Authority’s guide to section
124(5) of the Danish Financial Business Act – Capital requirements for
meeting the Pillar II add-on under the 8+ method.

5

Cf. Financial stability, 2nd half 2013, Appendix 3.

43

SPECIAL TOPIC SECTION

4
LOW INTEREST RATES
AND RISK-TAKING
IN THE FINANCIAL
MARKETS

INTRODUCTION AND SUMMARY
Prolonged periods of market calm and rising asset prices can come to an abrupt end with strong
price declines across asset classes. The price
declines may spread through the financial system
in ways that are often unpredictable. For instance,
during the latest financial crisis uncertainty arose
as to which market participants had solvency
problems as a result of losses related to the US
housing market. This led, inter alia, to collapse
of the interbank market as well as considerable
losses and market stress rippling through the
global financial system in the years after 2007, cf.
Chart 4.1 (left).
The current low level of interest rates, cf. Chart
4.1 (right), can be attributed to both current
monetary policies and longer-term structural
factors. The declining interest rates in recent years
have coincided with substantial price increases in
financial assets. In addition, the period has been
characterised by low market volatility and signs
of marked risk appetite among investors. To a
certain extent, the asset price increases reflect the
current monetary policies of the largest econo
mies, aimed at supporting the business cycle by
influencing interest rates and risk premia. It is
thus to be expected that low monetary policy
interest rates will be transmitted to higher prices
of long-term financial and real assets through the
term structure. Some central banks’ purchases of
long-term assets have also contributed to lower
long-term interest rates. But the low volatility
and low risk premia have also raised the question of whether market actors currently tend to
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underestimate financial risks and increase their
risk-taking in a way that can sow the seeds for a
subsequent crisis. The strong price fluctuations
seen e.g. in the stock and bond markets in October 2014 illustrate how quickly market sentiment
can change.
There are several possible causes of the observed coincidence between low interest rates
on the one hand and low volatility and increased
risk-taking on the other, cf. Chart 4.2. It is found
that the low interest rates – particularly in the
current situation where it is not possible for shortterm interest rates to fall to any notable further
degree – have, inter alia, led to lower volatility
through a more stable discounting factor. The
lower volatility has contributed to increased
risk-taking, since it makes risks seem smaller. The
low interest rates also seem to have contributed
more directly to higher risk-taking, resulting in reduced pricing of credit, liquidity and interest rate
risks, among others.
At the end of the chapter, it is discussed how
the current low-interest environment may give
rise to systemic risks from the financial markets in
future.

RELATIONSHIP BETWEEN LOW
INTEREST RATES AND LOW
VOLATILITY
The relationship between low interest rates and
low volatility can be illustrated via the theoretical
pricing of real and financial assets. In an overall
perspective, the price of an asset can be regarded

47

Market stress and risk aversion (left) and monetary policy interest rates and 10-year
government bond yields (right)
Stress index
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Risk aversion
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0.8
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0.2

0
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Chart 4.1

Per cent
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-3
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Global risk aversion (right-hand axis)

1990
1995
2000
USA
Fed main policy rate

2005
2010
Germany
ECB main policy rate

Note:

The stress indicator is the ECB’s Composite Indicator of Systemic Stress, CISS, which shows the degree of market stress in the euro area.
The global risk aversion is the ECB’s Global Risk Aversion Index, calculated on the basis of five different risk aversion measures. The
government bond yields are par yields.
Source: Bloomberg, Nordea Analytics and ECB.

Relationships between low interest rates, low volatility, increased risk-taking
and systemic risks
Section 1

Low interest rates

Section 1
Low volatility

Chart 4.2

Section 3
Increased
risk-taking

Systemic risks?

Section 2

as the expected discounted value of future returns
accruing to the owner of the asset, cf. Box 4.1.
This entails that market price fluctuations, i.e. volatility for this asset, may be caused by fluctuations
in expectations of future returns or fluctuations in
the discount rate.1
In the following, the extent to which the currently low volatility can be attributed to (1) small
fluctuations in the discount rate (the “denominator”) and (2) low uncertainty regarding future
returns (the “numerator”) is examined.

1
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Volatility can also be influenced by changes in the correlation
between these factors. Moreover, it is theoretically possible that the
expectations of returns in the individual future periods may fluctuate
strongly, but that the fluctuations may cancel each other out so that
the asset price remains unchanged. This possibility is hardly plausible
in practice and is not examined further here.

CHANNEL 1: FLUCTUATIONS IN THE DISCOUNT
RATE (THE “DENOMINATOR”)
If low interest rates lead to a more stable discount rate, asset price fluctuations will be subdued in the first instance, cf. above. The discount
rate depends on both the level of risk-free
interest rates and the size of risk premia that
are relevant to the asset in question. Hence, the
discount rate will be stable in the event of limited
fluctuations in risk-free interest rates and in risk
premia. The development in risk-free interest
rates in the current environment of low interest
rates is examined in the following. The development in risk premia is treated separately in the
next main section.
When interest rates are close to zero, future
fluctuations will primarily be the result of interest
rate increases – not further declines. The reason
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Low interest rates and asset prices

Box 4.1

Assuming a well-functioning market, the price of an asset
can be perceived as the discounted value of the asset’s
expected future returns:

�

��₊�
�� = �� � � �		 � � �
�1+��₊��
�₌₁

where �� is the asset price at time t, ��₊� is payments in period t+k, and ��₊� is a risk-adjusted discount rate for the same
horizon. The nature of the return (payments) depends on the
asset type. For example, the return on stocks is dividends,
the return on bonds is interest and redemptions, and the return on a commercial property is net operating income. The

1.

discount rate can be taken as the sum of a risk-free interest
rate and a number of risk premia.
The equation shows that if the discount rate (including
risk premia) declines – e.g. as the result of a general drop in
interest rates – the asset price will rise. The observed shortterm correlation between changes in long-term interest rates
and changes in e.g. stock prices will often be positive and
not negative, as the formula otherwise would warrant. The
reason is that underlying changes in the macroeconomic
outlook affect both interest rates (via changed expectations
of monetary policy interest rates) and stock prices (via
changed expectations of dividends) in the same direction.
After adjustment for such underlying variables, the expected
negative correlation is found.1

Cf. R. Rigobon and B. Sack (2004), The impact of monetary policy in asset prices, Journal of Monetary Economics 51, pp. 1553-1575 and B.
Bernanke and K. Kuttner (2005), What explains the stock market’s reaction to Federal Reserve policy?, Journal of Finance, 60:3, pp. 1221–
1257..

is that further declines in interest rates would
entail (very) negative interest rates, which would
not be plausible, given investors’ option to hold
cash rather than investing in an asset with a
(very) negative return. The alternative of holding
cash thus entails a lower bound on interest rates,
which may be lower than zero, however, due to
the costs of handling physical cash. This leads to
asymmetry in the distribution of future interest
rates, cf. Box 4.2. The asymmetry in future devel-

opments in interest rates influences interest rate
volatility. This can be illustrated by comparing
realised volatility for the current low-interest
period with a period in which the lower bound
was not binding, cf. Chart 4.3. It is seen that the
average volatility for the short end of the term
structure has been notably reduced in the current
low-interest environment. It is also seen that the
development in longer-term interest rates is not
affected by the lower bound to the same extent,

Volatility in swap rates for the euro area over time (left) and broken down by term (right)
Standard deviation, basis points

Standard deviation, basis points
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Chart 4.3
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Term
Low-interest period

Note:

Volatility is calculated as a 60 trading days’ rolling standard deviation on daily changes in EONIA swap rates in basis points. “Pre low-interest period” is defined from the first available data point (September 2000) to November 2011. “Low-interest period” is defined from
November 2011 to the most recent data point (26 November 2014). The specific choice of period, which follows W. Lemke and A. Vladu
(2014), A shadow-rate term structure model for the euro area, ECB conference paper, is motivated by the ECB, in November 2011,
lowering its deposit rate to 50 basis points and keeping it at or below this level ever since.
Source: Barclays Live and own calculations.
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A low level of interest rates results in an asymmetrical distribution
for short-term interest rates
The distribution of future interest rates can be modelled
using an interest rate model.1 A challenge in connection with
the current low level of interest rates is that many conventional interest rate models entail the possibility of very
negative interest rates in the future, which is not realistic,
given the opportunity to hold cash. This can be overcome
by expanding the models with a restriction to the effect that
short-term interest rates cannot move below a set lower
bound, resulting in a “shadow-rate model”.2
The chart (left) shows model projections of the shortterm interest rate in a shadow-rate model, assuming that

Box 4.2

the short-term interest rate cannot move below 0 per cent.
It is seen that the lower bound is binding throughout the
projection period for 5 per cent of the simulated interest
rate scenarios and binding in the first 6-7 years in 25 per
cent of the cases. A binding lower bound in many interest
rate scenarios results in an asymmetrical distribution of the
short-term interest rate. This asymmetry can be illustrated
further by comparing the interest rate distribution in the
shadow-rate model with the projections in an interest rate
model where the short-term interest rate may become negative, cf. the chart (right).

Model-based projections of the short-term risk-free interest rate in the euro area
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Note:

The model has been estimated on the basis of monthly EONIA swap rates for the period September 2000 to September 2014 (169 observations). The interest rate model used is described in the footnote to this box. The lower bound has been set at 0 per cent. Slightly
negative EONIA swap rates have been observed for short periods of time. Adjustment of the lower bound to e.g. -5 basis points does
not materially change the results.
Source: Barclays Live and own calculations.

1.

2.

Model-based interest rate projections are always subject to uncertainty, since they reflect the choice of interest rate model and estimation
period. Hence, this box does not focus on the specific level of interest rate projections, but on the asymmetrical distribution arising at the
zero lower bound.
The applied shadow-rate model is a 3-factor Arbitrage-Free Nelson-Siegel (AFNS) interest rate model expanded with a restriction to the
effect that the observed short-term interest rate cannot move below a set lower bound. The implementation used follows M. Bauer and G.
Rudebusch (2014), Monetary policy expectations at the zero lower bound, Federal Reserve Bank of San Francisco. Certain classic interest rate
models, such as the Cox-Ingersoll-Ross (CIR) model, also imply that the interest rate cannot become negative. However, in the CIR model
zero is a reflective, not an absorbing, barrier, and the model is not able to generate term structures that are consistent with the interest rate
remaining at zero for a prolonged period.

since these term segments do not show declines
in volatility of the same magnitude.
However, a low discount rate also has the effect
that interest rate fluctuations of a given absolute
size have a stronger impact on asset prices. This
is most relevant for assets yielding regular returns
over a long time horizon. For example, the value
of an infinite claim with a regular annual return
will fall by around 5 per cent in the event of an increase in the discount rate of 10 basis points from
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a level of 2 per cent. If the interest rate rises by 10
basis points from a level of 5 per cent, the value
falls by only around 2 per cent.
CHANNEL 2: FLUCTUATIONS IN EXPECTED
RETURNS (THE “NUMERATOR”)
Market expectations of the return on riskier assets, i.e. the numerator in Box 4.1, are generally
difficult to quantify. But it is plausible that expectations of these returns are related to expecta-
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Expectations of future economic growth in the USA and stock market volatility
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Chart 4.4
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Note:
Realised volatility is calculated as the monthly standard deviation of the log return on the S&P500 index.
Source: Bloomberg, Federal Reserve Bank of Philadelphia and own calculations.

tions of the overall economic development. One
source of quantification of the uncertainty about
economic growth is the quarterly survey of the
expectations of market participants and analysts
– Survey of Professional Forecasters, SPF – conducted by the Federal Reserve Bank of Philadelphia. In the period under review, the dispersion
of respondent expectations of real growth has
tended to be correlated positively with realised volatility in the US stock market, cf. Chart
4.4 (left). A higher degree of agreement about
growth prospects has thus coincided with lower
market fluctuations.
The dispersion of expectations has generally
been low in recent years, equivalent to the level
in the pre-crisis period, cf. Chart 4.4 (right). This
indicates that the low market volatility is not only
attributable to small fluctuations in the discount
rate, but also to a low level of uncertainty about
economic development among market participants. It is difficult to determine the degree to
which the low monetary policy interest rates
alone have contributed to diminished uncertainty
about future real economic development. However, in recent years central banks have demonstrated their willingness to take comprehensive and
unconventional measures. This may have induced
market participants to consider very negative
macroeconomic outcomes as unlikely.
Overall, there seems to have been a relationship between low interest rates and low volatility
in recent years, but it should be noted that this re-
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lationship is not necessarily mechanical. This can
be illustrated by considering Japan, where interest
rates have been close to zero for many years, cf.
Box 4.3.
LOW VOLATILITY AND INCREASED RISK-TAKING
For given risk preferences, low observed volatility
can lead to increased demand for riskier assets.
This effect may be amplified by the market participants’ models for financial risk management.2 Underestimation of the uncertainty may lead to accumulation of excessively large exposures, which
may lead to more pronounced price adjustments
in the event of a downturn. The years up to 2007
were characterised by similar low volatility across
markets. Volatility rose strongly when the financial
crisis struck, since many market participants all at
once sought to reduce their exposures. This led
to self-fuelling price drops and rising volatility.
This effect was reinforced further by the resulting
failures among market participants.

2

Declining volatility may result in a decrease in the risk indicators used
for risk management purposes (e.g. Value-at-Risk, VaR). This implies
more capacity for assuming risk within a given risk budget. This may
induce investors and financial institutions to increase their exposures.
In practice, it is sought to counter this mechanism by calculating a
“stress VaR”, which is an alternative to VaR calculated for shorter
horizons. The stress VaR is calculated on the basis of periods of particularly high volatility, e.g. during the financial crisis.
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Low interest rates
and volatility in Japan

Box 4.3

Japan was the first of the large economies to experience
interest rates close to zero in recent time. Since 1995,
Japan’s monetary policy interest rate has been between
0 and 1 per cent, cf. the chart.
Overall, realised volatility in the Japanese stock market has not declined since the start of the low-interest
period in Japan. This indicates the absence of a mechanical relationship between low absolute levels of monetary
policy interest rates and low volatility. The relatively high
level of volatility in Japan during the low-interest period
is due to the effect of international volatility on Japan in
this period, among other factors, especially during the
crisis in Asia in 1998 and the financial crisis in 2007-09.1

Monetary policy interest rates
and stock market volatility in Japan
Standard deviation, per cent
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Note:

Realised volatility has been calculated as a 60-day
standard deviation of daily log returns on the Nikkei 225
index. The rate of interest shown is the Bank of Japan’s
expected overnight rate. From 19 March 2001 to 8 March
2006 and since 4 April 2013, the Bank of Japan has not
calculated this interest rate, as it has applied other monetary policy instruments. The realised overnight rate is
therefore shown for these periods.
Source: Bloomberg and own calculations.

1.

This observation is confirmed in a regression of the level of
volatility in Japan on the short-term Japanese interest rate, US
stock volatility and a level dummy for the period after 1995.

RELATIONSHIP BETWEEN LOW
INTEREST RATES AND INCREASED
RISK-TAKING
Besides the indirect effect via lower volatility, a direct relationship between low interest rates and increased risk-taking may also exist. Both before and
after the financial crisis, concerns were expressed
about a prolonged period of monetary policy
accommodation leading to growing risk appetite
in the financial markets.3 Increased risk-taking will
tend to be reflected in lower pricing of financial
risks, including lower compensation for credit,
liquidity and interest rate risks. It is often difficult
to determine whether lower observed risk premia
are the result of market participants assessing
the risk as lower or whether investors just require
lower compensation for being exposed to a given
amount of risk. The reason is that the risk premia
that can be derived from financial asset prices
reflect both market participants’ assessment of the
amount of risk and the market price of the type of
risk in question, cf. Box 4.4.
NARROWING CREDIT AND LIQUIDITY SPREADS
AND LOW TERM PREMIA
Credit and liquidity spreads have narrowed markedly in recent years, cf. Chart 4.5. This indicates
investor willingness to assume credit and liquidity
exposure against relatively low compensation.4
A similar tendency is observed for the estimated compensation for assuming interest rate risk
– expressed here as term premia for US government bonds, cf. Chart 4.6. For the euro area,
Lemke & Vladu (2014) estimate that 10-year term
premia have been negative in most of the period
since the end of 2011.
As risk premia have fallen, risk premium fluctuations have also diminished, cf. Chart 4.7. This

Even after adjustment for the development in US volatility,
Japanese volatility is still higher in the period after 1995 than
before. There is a statistically significant relation between US
stock volatility and Japanese stock volatility.
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3

For instance, in 2011, the current Governor of the Fed, Janet Yellen,
said “with interest rates at very low levels for a long period of time,
and in an environment of low volatility, investors, banks and other
market participants may become complacent about interest rate risk”
in a speech at the Bank of Japan entitled “Assessing potential financial
imbalances in an era of accommodative monetary policy”. The IMF’s
latest Global Financial Stability Report from October 2014 contains
the assessment “The extended period of monetary accommodation
and the accompanying search for yield are leading to credit mispricing and asset price pressures, increasing the chance that financial
stability risks could derail the recovery.”

4

Similar narrowing can be observed for the spreads of many other
assets, including government bonds issued by the euro area member
states that were most exposed during the sovereign debt crisis in
2012.
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Risk premia
The discount rate, which affects the present value of future
returns, contains a risk premium element, cf. Box 4.1. The
size of this risk premium depends on the degree of asset
return sensitivity to risk factors, for which investors demand
compensation for exposure. For instance, both stock prices
and property prices are sensitive to business cycle fluctuations, so investors will generally demand an expected return
that is higher than the risk-free interest rate. The reason is
that the periods of falling values of stocks and properties
typically coincide with periods of low incomes from other
sources.
The risk premium element can be broken down into
components, including a credit risk premium and a liquidity
risk premium. The credit risk premium reflects both the size
of the expected loss due to lower creditworthiness, e.g. on a

1.
2.

Box 4.4

corporate bond, and whether such loss is expected to occur
at an inconvenient time, i.e. when other assets are also
yielding low returns. In the same way, the liquidity risk premium reflects both the expected loss due to poor liquidity,
e.g. payment of a very wide bid/ask spread in the event of
forced sale, and the probability of this poor liquidity coinciding with generally low returns on other assets.1
Although risk premia can be conceptually divided into
“amount of risk” and “price of risk”, this distinction is often
difficult to make empirically. The reason is that none of the
two components can be observed directly. However, based
on intraday data it is possible to decompose the implied
stock market volatility into an uncertainty component,
corresponding to the “amount of risk”, and a risk aversion
measure, related to the “price of risk”.2

Cf. V. Acharya and L. Pedersen (2005), Asset pricing with liquidity risk, Journal of Financial Economics, 77, pp. 375-410.
Cf. T. Bollerslev, G. Tauchen and H. Zhou (2009), Expected stock returns and variance risk premia, Review of Financial Studies, 22, pp. 44634492, and G. Bekaert and M. Hoerova (2014), The VIX, the variance premium and stock market volatility, ECB Working Paper No. 1675.

Narrowing of credit (left) and liquidity (right) spreads
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Note:

The credit spread is an index of the yield spread between high-yield corporate bonds and government bond yields. The liquidity
spread is the yield spread between German government-guaranteed bonds (issued by the government-guaranteed bank KfW) and German government bonds. The spread is based on separate term structure estimates for KfW and the German government, cf. J. Ejsing,
M. Grothe and O. Grothe (2012), Liquidity and credit risk premia in government bond yields, ECB Working Paper No. 1440. The most
recent observations are from 26 November 2014.
Source: Bloomberg, Bank of America Merrill Lynch and own calculations.

alone has contributed to lower volatility for riskier
assets, cf. Box 4.1.
A number of recent empirical studies argue that
there is causality between (conventional) monetary policy and risk premia. Gertler and Karadi
(2014) find that monetary policy impacts both term
premia and credit spreads, whereby more accommodative monetary policy leads to lower risk
premia. Similarly, Hanson and Stein (2012) find that
news about monetary policy influences long-term
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real forward interest rates. Like Gertler and Karadi
(2014), these authors find that this is due to the
effect of monetary policy on term premia.5
If a gradual future tightening of monetary po
licy leads to gradual increases in risk premia, this

5

S. Hanson and J. Stein (2012), Monetary Policy and Long-Term Real
Rates, Finance and Economics Discussion Series 2012-46, Federal
Reserve Board; M. Gertler and P. Karadi (2014), Monetary Policy Surprises, Credit Costs and Economic Activity, NBER Working Paper No.
20224.
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Term premia on
US government bonds

Chart 4.6
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will generally enhance monetary policy transmission. Abrupt inflation of the currently compressed
risk premia constitutes a risk. The rapid growth
in US term premia in the summer of 2013 is an
indication of the potential for such adjustments.
Moreover, new theoretical and empirical studies
indicate that even small revisions of monetary
policy expectations may lead to relatively strong
price fluctuations.6
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government bond yields and indicates the model-based
excess yield that investors can expect from investing in
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reinvesting a deposit at a short-term interest rate. The
most recent observation is from 26 November 2014.
Source: T. Adrian, R.Crump and E. Moench (2013), Pricing the
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Liquidity spread volatility has been calculated as the
average volatility for the 2017 and 2018 maturities. The
most recent observation is from 26 November 2014.
Source: Bloomberg, Bank of America Merrill Lynch, Federal
Reserve Bank of New York and own calculations.

Intensified search for yield at the lower bound
Despite the growing empirical evidence of a
relationship between monetary policy and risk
premia, the theoretical literature is still at an early
stage. Borio and Zhu (2012) et al. argue that a
special risk channel exists in monetary policy
transmission.7 The risk channel is a term covering
various mechanisms of monetary policy impacting
on the perception and pricing of risk. A key element for this channel is that a low level of interest
rates may lead to an abnormal “search for yield”
due to incentives of investors and asset managers, among other factors.
In the event of very low interest rates on safe
assets, financial actors, including asset managers,
may have an incentive to take more credit, liquidity and interest rate risk than they would otherwise
have done. The motivation for this is to be able to
offer a positive expected return after deduction of
own costs. Rajan (2005) argues that asset managers paid on the basis of their absolute nominal
returns have an incentive to take more risk.8
This search for yield is amplified by asset manager performance often being evaluated relative
to that of their peers. If the majority takes more
risk, it may be rational for a given individual asset
manager to do the same – even if an objective
risk/return consideration would warrant a different allocation. This is based on the premise that
the best time to deliver a disappointing return

Note:
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6

See e.g. M. Feroli, A. Kashyap, K. Schoenholtz and H. Shin (2014),
Market Tantrums and Monetary Policy, conference paper for 2014 US
Monetary Policy Forum.

7

Cf. Borio and Zhu (2012), Capital regulation, risk-taking and monetary
policy: A missing link in the transmission mechanism?, Journal of Financial Stability, Vol. 8, No. 4, pp. 236-251; Apel and Claussen (2012),
Monetary policy, interest rates and risktaking, Sveriges Riksbank
Economic Review, 2012: 2; Dell’Ariccia et al. (2013), Bank leverage
and monetary policy’s risk-taking channel: Evidence from the United
States, IMF Working Paper.

8

Cf. R. Rajan (2005), Has financial development made the world riskier?, NBER Working Paper No. 11728.

DANMARKS NATIONALBANK FINANCIAL STABILITY, 2ND HALF 2014

Example of a self-fuelling decline in asset values

Loss on asset

Note:

Lower level
of equity

Risk reduction

Divestment
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asset prices

The illustration is inspired by E. Cerutti et al. (2012), Systemic risks in global banking: what can available data tell us and what more
data are needed?, BIS.

is when most other asset managers do the same
(“sharing the blame”).9 Such incentives may be a
contributing factor to the observed narrowing of
credit and liquidity spreads and term premia, cf.
Charts 4.5 and 4.6.
Another effect is that institutions with constrained investment mandates may be bound to
continue buying already highly priced asset classes. Finally, rising asset prices may increase the risk
capacity and risk appetite of market participants.
Rising asset prices increase solvency and thus the
capacity for further risk-taking, cf. Adrian and Shin
(2010).10 Rising asset prices may also result in a
greater appetite for risk-taking if risk aversion is
on the decrease in step with investors’ wealth.11

SYSTEMIC RISKS RESULTING FROM
INCREASED RISK-TAKING IN THE
FINANCIAL MARKETS
Increased risk-taking in the financial markets may
potentially lead to the accumulation of systemic
risks, i.e. greater risk of financial instability. How

9

Chart 4.8

A frequently used example of herd behaviour is an asset manager
who will suffer a personal loss (e.g. dismissal) if he or she underperforms relative to a benchmark. Under certain assumptions, this
may give an incentive to adhere to the benchmark even in situations
where the asset manager knows that deviation from the benchmark
will produce a higher return, cf. D. Scharfstein and J. Stein (1990),
Herd behavior and investment, American Economic Review, pp. 465479. The model used in the above article is inspired by the famous
quotation: “Worldly wisdom teaches that it is better for reputation to
fail conventionally than to succeed unconventionally”, J. M. Keynes
(1936), The general theory of employment, interest and money, Macmillan.

10 Cf. T. Adrian and H. Shin (2010), Liquidity and leverage, Journal of
Financial Intermediation, Vol. 19, No. 3, pp. 418-437
11 See e.g. J. Campbell and J. Cochrane (1999), By force of habit: a
consumption-based explanation of aggregate stock market behavior,
Journal of Political Economy, 107, pp. 205-251.
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systemic risk can materialise as financial instability
is frequently illustrated by market actors’ reaction
patterns to growing risks, cf. Chart 4.8. A drop in
the value of an asset erodes the equity of the market actors holding the asset, potentially entailing
a need to increase equity or reduce total risks in
order to restore the preferred risk profile. If the
risk on the asset rises, market actors may, accordingly, find it necessary to reduce their total risks
in order to restore the preferred risk profile. One
way of doing this is to reduce the balance sheet.
Balance sheet reduction via divestments may lead
to further price falls, and in the event of asset reduction via limiting credit extension to other market actors, the latter may be pressed into adjusting their risk profiles as well. Thus, the worst case
scenario is a negative spiral with market actor
behaviour becoming self-fuelling, resulting in fire
sale with plummeting asset prices. This may affect
the financial system to an extent that prevents it
from functioning as an efficient provider of capital
and financial services.
The potential for the negative feedback effects
described above increases if the financial actors
are e.g. (i) exposed to the same types of assets,
(ii) highly leveraged and (iii) exposed to illiquid
assets. When a large part of the financial system is
exposed to the same assets, the market actors are
also exposed to the same risks, implying a greater
risk of herd behaviour, which may amplify a negative shock. The consequence of a high degree of
leverage is that a modest percentage loss on the
assets leads to a substantial reduction of equity
and a corresponding need to react. A high degree
of exposure to illiquid assets entails a higher risk
of having to realise the assets at considerable
losses, or in the worst case that the assets cannot
be realised at all, which may reinforce the pass-
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through of a negative shock. Moreover, the risk of
a shock evolving into a financial crisis depends on
the risk of a shock to one market, e.g. the stock
market, spreading to another market, e.g. the
bond market.
In light of the risk of systemic risks building up
in the current low-interest environment, credit
institutions should take into account risks that
may be the result of a reversal of the international
search for yield. Credit institutions should ensure
that they are able to withstand both the direct
losses resulting from price correction on financial
assets and the derived effects resulting from the
market turmoil that may arise in the event of such
market correction, e.g. more restricted market
access.
In September 2014, the Systemic Risk Council
published an observation to the effect that a prolonged period of low interest rates may entail the
risk of systemic risks building up. The observation
states that the Council will closely monitor the exposures of financial actors and borrowers against
the backdrop of the low level of interest rates.
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5
HOUSEHOLD
BORROWING LIMITS

INTRODUCTION AND SUMMARY
In a recommendation to the EU member states,
the European Systemic Risk Board, ESRB, highlighted, inter alia, loan-to-value and loan-to-income (LTV/LTI) limits as relevant measures for
preventing and mitigating systemic risks.1 The
International Monetary Fund, IMF, has also recommended Danish authorities to explore borrowing
limits further.2
In recent years, a number of countries have
introduced borrowing limits for households. The
choice and design of borrowing limits vary from
one country to the next – both in terms of the
level of limits and the possibility of departing
from them. Several countries have introduced
more than one type of limit, typically a loan-tovalue, LTV, limit combined with an income related
limit. The experience from comparable countries
is limited. According to current assessments, the
proportion of households raising very high levels
of debt has, in most cases, been reduced.
In theory, a fixed LTV limit below 100 per cent
could reduce the systemic consequences of a
downturn in house prices by initially ensuring a
buffer. However, with a fixed LTV limit, borrowers
can continue to increase the nominal amount of
their loans in boom periods in step with house
price increases. Since house prices typically outpace incomes in boom periods, income related

limits will have a greater restrictive effect. The
level of borrowing limits may be implemented
as a framework condition, targeting households
raising very high debt levels.
In the years preceding the financial crisis,
Denmark saw a considerable increase in the debtto-income ratios for first-time buyers, potentially
indicating that, in that period, borrower debt
service requirements were more lenient. Existing
data cannot establish whether high LTV ratios
were widespread.
The Danish government has proposed that a
5 per cent down payment requirement be introduced for home-buying households. The propo
sal, which is scheduled to be implemented in
2015, is intended to counter the risk of house
price bubbles. According to Danish banks, this
requirement is in line with their current practice.
Danmarks Nationalbank finds the proposal to
be a positive initiative, supporting sensible framework conditions for banks and borrowers. Other
things being equal, with a fixed down payment
requirement households and credit institutions
are ensured a small buffer against house price
falls. This buffer may help to take the edge off
amplified cyclical fluctuations resulting from high
LTV ratios.3 However, this requires that the borrowers’ own contribution is also paid in practice,
i.e. that LTV limits are not generally departed from
for the affected households, and that borrowers

1

See ESRB, Recommendation on intermediate objectives and instruments of macro-prudential policy, 4 April 2013.

3

2

See IMF, Denmark: Concluding statement of the 2014 Article IV mission, 26 September 2014.
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See Andersen et al., Household debt and consumption during the
financial crisis, Danmarks Nationalbank, Monetary Review, 1st Quarter
2014.
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do not resort to alternative financing, including
mortgage deeds, to any substantial extent. Credit
institutions will still be responsible for ensuring
that they are only granting loans based on a prudent credit assessment.
A 5 per cent down payment requirement
should not be expected to curb overly optimistic
demand for housing, and LTV limits are not suited
for frequent adjustments instead of responsible
economic policies.4

LTV LIMITS
For the purposes of this article, a loan-to-value,
LTV, limit is defined as a limit on all loans secured
on the home, i.e. including debt raised from
banks. In other words, this is more extensive than
the 80 per cent LTV limit for owner-occupied
housing applying to mortgage loans in Denmark.
Widespread use of high LTV ratios may entail
systemic risks for the financial system and amplify
cyclical movements. In periods of rising house
prices, overly optimistic expectations of sustained
house price appreciation, as seen in the pre-crisis
years, could induce borrowers to increase their
borrowing. Thus, increased indebtedness could
exert an upward pressure on house prices which
is not supported by real economic fundamentals.
Moreover, the possibility of borrowing against
house price appreciation could reinforce the
upswing through increased consumption and
residential investment, as was the practice in the
mid-2000s.5
When the upward trend in house prices reverses, borrowers with high LTV ratios may be
inclined to reduce consumption more than other
borrowers. This could reinforce an economic
downturn – a trend seen in both Denmark and the
UK in connection with the recent financial crisis.6
Because the value of collateral is impaired and in
response to the general cyclical downturn, the risk

4

In the 1980s, the best means for dampening the general demand for
credit was a tax reform and a package of economic initiatives, the
“potato diet”. See Mikkelsen, Danish Monetary History 1960-1990,
Danmarks Nationalbank 1993, p. 287 (in Danish only).

5

See the Committee on the causes of the financial crisis, The financial
crisis in Denmark – causes, consequences and lessons, 13 September
2013.

6

See Andersen et al., Household debt and consumption during the
financial crisis, Danmarks Nationalbank, Monetary Review, 1st Quarter
2014 and Bank of England, Financial Stability Report, June 2014.
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for credit institutions on housing-related loans
rises. The ability of credit institutions to support
the economy may thus be reduced, either as a result of insufficient capitalisation or – if any doubt
should arise in this respect – due to more difficult
access to finance.
LTV LIMITS IN COMPARABLE COUNTRIES
In recent years, a number of comparable countries
have introduced LTV limits, typically in the range
of 80-90 per cent, cf. Chart 5.1. The proposed 5
per cent down payment requirement in Denmark
is equivalent to an LTV limit of 95 per cent.
LTV ratios and the level of LTV limits should be
seen in a structural context in the individual countries, including savings patterns, the availability of
rental housing, the tax system, etc. When high-income households with substantial wealth, including pension savings, account for most of household debt, as is the case in Denmark, there are, for
instance, fewer direct risks to financial stability.
Various opportunities exist for departing from
LTV limits in the individual countries, cf. Table 5.1.
In Norway and Sweden, the limits may be departed from if top-up collateral is pledged or – in the
case of Norway – if a separate prudential assessment is carried out. In the Netherlands, the limits
may be departed from if debt is carried over from
the sale of another home, or if energy-saving investments are carried out in the home. In Finland,
a more lenient limit will apply to first-time buyers
than to other borrowers.
If the opportunity to depart from LTV limits is
defined as a share of credit institutions’ new lending, the decision as to which loans can be granted
with high LTV ratios will be left to the credit institutions. This model has been selected by Estonia,
Ireland and New Zealand. The implementation is
similar to the Danish Financial Supervisory Autho
rity’s restrictions e.g. on deferred amortisation for
high LTV ratios through a Supervisory Diamond.
An LTV limit assumes a method for valuation of
the home. Where the regulation of the LTV limit
refers to a valuation method, this method typically
uses market value.
The LTV limit is statutory in the Netherlands
and Latvia and implemented through guidelines
or recommendations in Sweden, Norway and
Finland. Finland recently passed a bill establishing an LTV limit in 2016. Follow-up on compliance
with LTV limits is mainly performed through the
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LTV limits in various countries

Chart 5.1
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In most countries, it is possible to deviate from LTV limits. Limits in the phasing-in period are not displayed. Data for Denmark is based
on announcements by the Danish Financial Supervisory Authority.
Source: National authorities and the Danish Financial Supervisory Authority.

LTV limits in comparable countries

Purpose

Table 5.1
continues

Level,
per cent Comments

Regulation

Implemented

Control

Denmark

Prevent and mitigate
systemic risks and
consumer protection

95

The limit may be departed from
based on a separate prudential
assessment.

Administratively determined1

20151

Supervision

Estonia

Prevent and mitigate
systemic risks

852

Loans with higher LTV ratios may not
exceed 15 per cent of the value of
new lending each month.

N/A

20152

Supervision

Finland

Consumer protection

90

Departures should be subject to
particularly careful assessment of the
ability of borrowers to service their
debts and be approved at a higher
decision-making level.

Administratively determined

2010

Sample surveys

Statute

20163

N/A

Loans up to 95 per cent of the home
Consumer protection 90/95
Prevent and mitigate (->80/85) value are permitted for first-time
home buyers. The supervisory ausystemic risks
thority may tighten LTV limits by 10
percentage points.

1.

2.

3.

Expected to be implemented in 2015 in the Executive Order on good business practice for financial undertakings, investment associations,
etc. and its accompanying guidance.
For loans guaranteed by a government fund, the limit is 90 per cent. The proposal was announced by the central bank and is scheduled to be
implemented from early 2015.
The act has been adopted to take effect on 1 July 2016.
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Continued

Table 5.1

Purpose

Level,
per cent Comments

Implemented

Control

Nether
lands

N/A

1004

Statute
The limit may be departed from for
financing of residual debt from the
sale of an existing home. Loans up to
106 per cent are permitted in case of
energy improvements.

2013

N/A

Ireland

Prevent and mitigate
systemic risks

80

Loans above 80 per cent LTV may not Administratively deterexceed 15 per cent of the value of
mined
new home loans.

20145

Reporting to
the supervisory
authority

Latvia

Consumer protection

90

N/A

2007

N/A

Lithuania

Prevent and mitigate
systemic risks and
consumer protection

85

AdministraThe lender must ensure that residual
financing is made as a down payment. tively determined
The central bank has the authority
to reduce the LTV limit in response
to developments in property market
risks, etc.

2011

N/A

New
Zealand

Prevent and mitigate
systemic risks

80
(->60)

Loans above 80 per cent LTV may
not exceed 10 per cent of new home
loans. This limit is proposed to be
abolished once demand pressure on
the housing market subsides.

Administratively determined

2013

Monthly reports
and quarterly
publications

Norway

Prevent and mitigate
systemic risks

857

The limit may be departed from
against pledging of top-up collateral
or separate prudential assessment.

Administratively determined

2010

Supervision,
annual housing
market surveys
and visits at
branches of
foreign banks

Sweden

Consumer protection 85
and prevent and mitigate systemic risks

The limit may be departed from
against pledging of top-up collateral
or unsecured loans.

Administratively determined

2010

Supervision and
annual housing
market surveys

6

Regulation

Statute

Note:

Brackets denote the level at which loan limits may be tightened. N/A denotes that the information is not immediately available. Administratively determined regulation includes executive orders and instructions, decisions by central banks with supervisory powers and
guidelines by supervisory authorities.
Source: Press releases, consultation documents, regulations and reports by the various countries’ supervisory authorities, governments and
central banks.
4. Reduced by 1 percentage point annually from 106 per cent before 2013 to 100 per cent in 2018. Further reduction of the LTV limit is currently
being discussed.
5. Indicates the year of the announcement of the initiative.
6. For loans with loan repayment insurance, etc., the limit is 95 per cent.
7. In Norway, the LTV limit was reduced from 90 per cent in 2011.

supervision of credit institutions, for instance in
the form of systematic collection of data on new
lending granted by credit institutions. The Financial Supervisory Authority of Norway also visits
the branches of foreign banks to ensure compliance with the guidelines.
In boom periods, the home value typically
appreciates. With a fixed LTV limit, the nominal
amount of the loan may be increased correspondingly. Against that backdrop, the supervisory
authorities in Finland, Lithuania and New Zealand
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have the authority to tighten LTV limits in order
to better curtail the build-up of risks in boom
periods.
The effect of a fixed LTV limit
Fewer households with high LTV ratios can reduce
the risk of systemic consequences arising from
falling house prices, for instance in the form of
an amplified economic downturn as a result of
a sharp reduction of consumption. The effect
depends on the extent to which the LTV limit is
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House price developments in comparable countries

Chart 5.2
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The cross indicates the year of implementation of borrowing limits. For Ireland, the year of announcement is shown. Nominal prices are
deflated by the consumer price index.
Source: Eurostat, BIS and Reserve Bank of New Zealand.

departed from under the rules or due to either
non-compliance or workarounds through alternative financing such as the mortgage deed market.
Current assessments indicate that the introduction of an LTV limit has resulted in a lower portion
of loans with high LTV ratios in Sweden, Norway,
New Zealand and Lithuania. In Finland, the recommendation has to a great extent been departed
from in case of first-time buyers, and the LTV limit
is now statutory.
The effect on total lending will depend on how
binding the LTV limit is. A fixed LTV limit may be
targeted at households with very high LTV ratios. Thus, existing homeowners may still borrow
against house price appreciation up to the LTV
limit.
An LTV limit may impact house prices if home
buyers face credit restrictions. Other factors, including income developments, housing costs, housing
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supply, etc., also play a role. House prices have
shown diverging trends in the individual countries
after the introduction of LTV limits, cf. Chart 5.2.
The Reserve Bank of New Zealand, New Zealand’s central bank, assesses that the introduction
of an LTV limit in the autumn of 2013 has had a
substantial effect on housing demand as intended.7 The number of transactions is down by 12 per
cent, and the surge in house prices has abated.
Lending rises less, and the share of new lending
with high LTV ratios has been reduced substantially. The share of transactions with first-time buyers
has fallen, partly reflecting an increase prior to
the introduction of the LTV limit. There are no
indications of major workaround of the rules. As
one of few central banks, the Reserve Bank of

7

Cf. Reserve Bank of New Zealand, Financial Stability Report, November
2014.
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Total debt of first-time buyers, including car loans, etc., relative to home value

Chart 5.3

Total debt as per cent of home value
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Note:

Home value indicates the total value of the family’s homes at year-end. Lighter colours show an adjustment of the official property
valuation, while darker colours indicate that the mortgage banks’ valuation has been applied. The official property valuation has been
adjusted using figures from Statistics Denmark that indicates the difference between the average official property valuation and the
average cash price of homes sold, cf. Andersen et al., The wealth and debt of Danish families, Monetary Review, 2nd Quarter 2012, Part
2. Data for the official property valuation in 2012 is not available. First-time buyers are defined as families with positive home value at
year-end that had zero home value at the end of the previous year. Only families who have taken out mortgage loans in the individual
years are included. Self-employed families, families with a pensioner and families without full tax liability in Denmark have been excluded. Total debt has been calculated at year-end rather than at the time of raising the loan.
Source: Own calculations based on data from Statistics Denmark and Danish mortgage banks.

New Zealand intends to abolish the LTV limit when
house prices stabilise and there is little risk of a
resurgence of housing market pressures.
In Sweden, the Swedish Supervisory Authority
does not expect the implementation of an LTV
limit to have any noticeable impact on house
prices. The LTV limit was introduced, inter alia, to
safeguard consumer interests by discouraging
credit institutions from using higher LTV ratios as
a competition parameter.
RATIO OF DEBT-TO-HOME VALUE FOR DANISH
HOUSEHOLDS AT THE TIME OF RAISING THE LOAN
In Denmark, at least one in four first-time buyers
taking out mortgages in 2012 had total debt that
exceeded the value of their home, cf. Chart 5.3.8
8
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The chapter examines only households that have taken out mortgages in the individual years. The data does not support inclusion of
households that take out offset loans. First-time buyers are defined
as families with positive home value at year-end that had zero home
value the previous year. Total debt comprises mortgage debt, bank
debt and other interest-bearing debt. Home value is calculated as the
total value of the family’s homes at year-end.

Danish home buyers may take out mortgages for
up to 80 per cent of the value of an owner-occupied home, but there are no limits on how much
other debt, for instance bank debt, they can raise
against the home as collateral. Total debt, as calculated here, may be unsecured or secured on assets, for instance homes, cars or boats, since the
data does not include information on the share of
debt secured on the home.
The ratio of debt-to-home value for first-time
buyers was fairly stable from 2003 to 2006. The
debt ratio then rose somewhat until 2008 and has
since then been relatively stable.
In 2012, a high ratio of debt-to-home value was
more prevalent among households in peripheral
areas, cf. Chart 5.4. Other things being equal,
other loans, for instance car loans, account for a
higher percentage of the home value in areas with
lower average home values than in areas such
as Copenhagen and Aarhus, where homes are
more expensive. For instance, a car loan will often
account for twice the percentage of home value
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Geographical distribution of total debt
of first-time buyers, including car loans,
etc., relative to home value in 2012,
90th percentile

Chart 5.4

Note:

Debt as a percentage of home value for the 90th percentile in 2012. First-time buyers are defined as families
with positive home value at year-end that had zero home
value at the end of the previous year. Home value indicates the total value of the family’s homes at year-end, as
assessed by Danish mortgage banks. Only families who
have taken out mortgage loans in the individual years
are included. Self-employed families, families with a pensioner and families without full tax liability in Denmark
have been excluded. Total debt has been calculated at
year-end rather than at the time of raising the loan. The
blank colour has been used for municipalities with fewer
than 50 observations.
Source: Own calculations based on data from Statistics Denmark
and Danish mortgage banks.

in Region Zealand compared with the Capital Region of Denmark, since average house prices per
square metre in Region Zealand are half of those
in the Capital Region of Denmark.
Pensioners taking out mortgage loans in 2012
had lower ratios of debt-to-home value than
other households. A possible explanation could
be higher savings, including home equity. One in
ten families with at least one pensioner had debt
exceeding their home value in the year of taking
out a mortgage. As is the case with other families, this debt may have been secured on other
assets.
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The Danish government’s proposed down
payment requirement for home purchases
The government has proposed a 5 per cent down
payment requirement for home purchases. The
proposal is intended to counter the risk of house
price bubbles. According to Danish banks, the
down payment requirement is in line with their
current practice. Existing data cannot establish
whether high LTV ratios were widespread in the
years leading up to the financial crisis. There
are indications of some relaxation of LTV ratios
assessed on the basis of the ratio of total debt to
total home value for first-time buyers.
Danmarks Nationalbank finds the government’s
proposal to be a positive initiative, supporting
sensible framework conditions for banks and
borrowers. Other things being equal, with a fixed
down payment requirement households and cre
dit institutions are ensured a small buffer against
house price falls. This buffer may help to take the
edge off amplified cyclical fluctuations resulting
from high LTV ratios. However, this requires that
the borrowers’ own contribution is also paid in
practice, i.e. that LTV limits are not generally departed from for the affected households, and that
borrowers do not resort to alternative financing,
including mortgage deeds, to any substantial extent. Credit institutions will still be responsible for
ensuring that they are only granting loans based
on a prudent credit assessment.
A 5 per cent down payment requirement
should not be expected to curb overly optimistic
demand for housing. Even if the requirement is
met, the loan amount in kroner may still rise in
line with increasing house prices. If house prices
go up by 10 per cent, a 5 per cent down payment requirement means that the down payment
requirement increases by kr. 10,000 for a kr. 2
million single-family home, while the loan rises by
kr. 190,000.9 At the same time, multi-time buyers
will presumably be affected by the requirement
to a limited extent only, when house prices are
increasing, since the home equity of existing

9

A 5 per cent down payment requirement means that the purchase
of a kr. 2 million house can be financed by a down payment of kr.
100,000 and loans of kr. 1.9 million. If the house price goes up by 10
per cent, to kr. 2.2 million, the home purchase can be financed by
a kr. 110,000 down payment and loans of kr. 2.09 million. In other
words, the necessary down payment increases by kr. 10,000, while the
loan rises by kr. 190,000. According to Statistics Denmark, the average selling price of a single-family home was kr. 1.9 million in August
2014.
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home owners increases. LTV limits are not suited
for frequent adjustments instead of responsible
economic policies.

INCOME RELATED BORROWING
LIMITS
Income related borrowing limits may be considered as measures of the borrower’s debt service
ability.
If borrower credit assessments are widely
eased, this could lead to build-up of systemic
risks. When house prices go up, credit institutions
and borrowers may tend to attach less importance to the borrower’s ability to service e.g. a
mortgage in the expectation that the value of the
collateral pledged will increase. This could feed
excessive credit growth and put further upward
pressure on house prices.
When the upward trend in house prices reverses, a normalisation of credit standards may
amplify a downturn. Moreover, the ability of credit
institutions to support the economy may be reduced by losses resulting from growing financial
difficulties.
INCOME RELATED BORROWING LIMITS IN
COMPARABLE COUNTRIES
Different types of income related borrowing limits
have been introduced in comparable countries, cf.
Table 5.2. In each case, the limit has been introduced at the same time as another requirement,
typically an LTV limit.
A loan-to-income, LTI, limit can be seen as the
simplest measure of the borrower’s ability to
service debt. The higher the household indebtedness, the higher the percentage of income needed to service the loan. LTI limits have been – or
are being – introduced in Ireland and the UK. In
both cases, the limit is implemented as a portfolio
restriction on new lending by credit institutions,
comprising loans secured on the home only. Thus,
other loans, such as car loans and unsecured
loans, are not included.
An LTI limit assumes a method for assessment
of the borrower’s income. In the UK, new income
assessment guidelines have not been issued. The
institutions are to apply their existing method.
In Ireland, the LTI limit is defined in terms of the
borrower’s annual gross income.

64

A limit for the debt service ratio is defined based
on the debt service to income, DSTI, ratio. In
addition to an income assessment, the calculation
of the debt service ratio also assumes a method
for the definition of debt service payments, for
instance in terms of maturity and redemption
profile. An advantage of a DSTI limit is that the
current level of interest rates may be reflected in
the calculated credit opportunities without adjusting the limit. The borrower’s sensitivity to higher
interest rates may be limited e.g. by imposing a
requirement that the interest rate of a fixed rate
loan must be used in the debt service calculations
– also for variable rate loans. If the DSTI limit applies to all debt, not just mortgage debt, information on all debt must be obtained.
DSTI limits have been, or are being, introduced
in Estonia, the Netherlands and Lithuania. In
principle, the DSTI limit is the same for everyone
in Estonia and Lithuania, while in the Netherlands
detailed schedules for the maximum debt service
ratio have been established, depending on factors
such as income and interest rates.
Requirements for the borrower’s ability to
service debt will be able to allow for both interest-rate sensitivity and the individual household’s need for disposable amount. In addition
to interest terms and loan repayment time, the
amount of debt that is compatible with a reasonable debt service ability will also depend on the
position of the individual household, including
household size and consumption pattern. In
Finland, Norway and the UK, banks are required
to assess the debt service ability under certain
assumptions of interest rate changes and repayment period. The Danish good business practice
rule, stipulating that the borrower must qualify
for a 30-year fixed rate loan with amortisation
in order to obtain an adjustable rate loan or a
deferred amortisation loan, may be seen as a
requirement for the borrower’s ability to service
debt. In the current situation, this requirement
means that the borrower must be able to service the loan at an interest rate rise of between
2 and 2.25 percentage points, depending on the
fixed interest period.10 In Norway and the UK, the

10 Difference in the annualised agreed rate plus administration fee for
wage earners, pensioners, etc. for mortgages with an original fixed
interest period of more than 10 years compared with mortgages with
an original fixed interest period of up to and including 5 years.
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Income related borrowing limits in comparable countries

Table 5.2

Implemented

Control

2013

Supervision

20152

Supervision

Administratively determined

2010

Sample surveys

Limits may be departed from in
some cases.

Statute

2013

N/A

Loans with an LTI above 3.5 may
not exceed 20 per cent of the
value of new lending.

Administratively determined

20144

Reporting

Prevent and mitigate
systemic risks and
consumer protection

Debt service Debt service ability must also be
presented under the assumption
limit of 40
of an interest rate rise of 4 and 8
per cent
percentage points.

Administratively determined

2011

N/A

Norway

Prevent and mitigate
systemic risks

Debt service ability

Loans should not be granted, and should in any case be
advised against if the disposable
amount is not sufficient to cover
the borrower's expenses in case
of a 5 percentage point increase
in interest rates.

Administratively determined

2010

Supervision,
annual housing
market surveys
and visits at
branches of
foreign banks

UK

Prevent and mitigate
systemic risks

Debt service ability

Debt service ability must be assessed under the assumption of
an interest rate rise of 3 percentage points within the first five
years of the loan.
Loans with an LTI above 4.5 may
not exceed 15 per cent of the
number of new lending.

Administratively determined

2014

N/A

Purpose

Type

Denmark

Consumer protection

Debt service The borrower must qualify for
ability
a 30-year fixed rate loan with
amortisation in order to raise an
adjustable rate loan or deferred
amortisation loan.

Estonia

Prevent and mitigate
systemic risks

N/A
Debt service Loans exceeding the limit may
not exceed 15 per cent of the vallimit of 50
ue of new lending each month.
per cent

Finland

Consumer protection

Debt service ability

The borrower should be presented with calculations of his/
her debt service ability under an
interest rate of 6 per cent and a
repayment period of 25 years.

Netherlands

N/A

Debt service limit of
18.5-46.5
per cent3

Ireland

Prevent and mitigate
systemic risks

LTI of 3.5

Lithuania

LTI of 4.5

Comprises

Regulation
Administratively determined1

Administratively determined

Note:

N/A denotes that the information is not immediately available. Administratively determined regulation includes executive orders and
instructions, decisions by central banks with supervisory powers and guidelines by supervisory authorities.
Source: Press releases, consultation documents, regulations and reports by the various countries’ supervisory authorities, governments and
central banks.
1. Executive Order on good business practice for financial undertakings, investment associations, etc. and its accompanying guidance.
2. The proposal was announced by the central bank and is scheduled to beimplemented from early 2015.
3. In the Netherlands, the maximum debt service ratio varies from 18.5 per cent to 46.5 per cent depending on income levels and interest rates.
Separately defined limits apply to borrowers of retirement age. Calculations must be based on annuity repayment of 30 years and a 10-year
rate of interest or more.
4. Indicates the year of announcement of the initiative.
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Total debt of first-time buyers, including car loans, etc., relative to income

Chart 5.5
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Note:

First-time buyers are defined as families with positive home value at year-end that had zero home value at the end of the previous year.
Only families who have taken out mortgage loans are included. Self-employed families, families with a pensioner and families without
full tax liability in Denmark have been excluded.
Source: Own calculations based on data from Statistics Denmark and Danish mortgage banks.

interest rate stress is 5 and 3 percentage points,
respectively.
The calculation of debt service ability is based
on more assumptions and assessments by regulators or the individual institution compared to
a simpler LTI limit, including a method for assessment of the borrower’s need for disposable
amount. As far as is known, no general minimum
requirements have been established in the countries observed for the borrower’s disposable
amount. In Denmark, the institutions also establish
their own criteria for when a borrower is assessed
to be able to service a loan.
Initial experiences with the impact of income
related borrowing limits
Information on the experience with income related borrowing limits in the various countries is
sparse. One reason is that income related borrowing limits are currently being implemented or
were only recently implemented.
Given that incomes typically do not grow as
fast as house prices in boom periods, income related borrowing limits may have a more restrictive
effect, since the possibility of raising loans will be
limited to income developments. This may damp-
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en the amplifying effect on consumption and
investment by the financial sector.
Among the countries mentioned, only the UK
has attempted to quantify the significance for
overall credit growth and house prices. In the
central projection of economic growth, the Bank
of England, BoE, expects the impact of income related borrowing limits to be minimal. In a scenario
in which the housing market outpaces the central
projection, the BoE expects the introduction of
an LTI limit to reduce house price inflation by 5
percentage points over 3 years and dampen cre
dit growth.11 The Financial Supervisory Authority
of Norway assesses that lending has been lower
than it would otherwise have been, but states that
the effect is difficult to quantify.12

11 See Bank of England, Financial Stability Report, June 2014.
12 The Financial Supervisory Authority of Norway, Implementation
and impact of guidelines for prudent residential mortgage lending
practices (in Norwegian only), letter to the Department of Finance, 29
January 2014.
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Geographical distribution of total
debt of first-time buyers, including car loans, etc., relative to
income in 2012, 90th percentile

Chart 5.6

in line with that of 2004 for the country as a whole
despite a lower level of interest rates.
High debt-to-income ratios for first-time buyers are concentrated among families living in and
around cities and in certain municipalities in Northern Zealand and Northern Jutland, cf. Chart 5.6.
Families with at least one pensioner, taking
out a mortgage in 2012, have a higher debt-toincome ratio than other families. The finances of
pensioners are different from those of working
people; they typically have lower incomes, but
may have accumulated greater savings, for instance in the form of home equity.

Note:

Debt as a percentage of income for the 90th percentile in
2012. First-time buyers are defined as families with positive home value at year-end that had zero home value
at the end of the previous year. Only families who have
taken out mortgage loans in 2012 are included. Self-employed families, families with a pensioner and families
without full tax liability in Denmark have been excluded.
The blank colour has been used for municipalities with
fewer than 50 observations.
Source: Own calculations based on data from Statistics Denmark
and Danish mortgage banks.

DANISH HOUSEHOLD DEBT-TO-INCOME RATIO
AT THE TIME OF RAISING THE LOAN
In Denmark, the debt-to-income ratio for first-time
buyers increased in the years preceding the financial crisis. One in 10 first-time buyers taking out
a mortgage in 2003 had debt of almost 4 times
or more their gross income, cf. Chart 5.5. In 2007,
this factor increased to more than 5.5.
The increase in indebtedness was especially
pronounced among families living in cities. Here,
one in 10 first-time buyers had debt of at least 8
times their gross income in 2006. The trend has
subsequently been reversed, both for the country
as a whole and in large cities. In 2012, the debtto-income ratio for first-time buyers was roughly
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APPENDIX

APPENDIX 1:
POPULATION IN THE
REPORT
The analyses of banks are based on the banks
classified by the Danish Financial Supervisory
Authority as groups 1 and 2, respectively, in
2014. The analyses of mortgage credit include
all mortgage banks, cf. Table B1.1.
The five banks in the Danish Financial Supervisory Authority’s group 1 are called systemic
banks in the report. Unlike the Danish Financial
Supervisory Authority’s group 2, Saxo Bank has
been omitted from the population due to its
business model. The report refers to the other
banks in group 2 as non-systemic banks. The
grouping also applies back in time.

Banks and mortgage banks in
the population by total assets as
at 30 June 2014, kr. million

Table B1.1

Beløb
Systemic banks
Danske Bank

2,128,620

Nordea Bank Danmark

534,211

Jyske Bank

272,593

Nykredit Bank

235,936

Sydbank

147,956

Systemic banks, total

3,319,315

Non-systemic banks
Spar Nord Bank

78,322

Arbejdernes Landsbank

39,744

FIH Erhvervsbank

26,292

Vestjysk Bank

23,161

Ringkjøbing Landbobank

19,675

Den Jyske Sparekasse

17,024

Sparekassen Kronjylland

16,872

Sparekassen Sjælland

14,684

Jutlander Bank

14,283

Alm. Brand Bank

14,149

Non-systemic banks, total

264,205

Mortgage banks
Nykredit Realkredit

1,257,671

Realkredit Danmark

841,644

Totalkredit

620,982

Nordea Kredit

429,131

BRFkredit

240,830

DLR Kredit

141,395

LR Realkredit
Mortgage banks, total

18,879
3,550,533

Note:
Total assets are stated at bank-specific level.
Source: Danish Financial Supervisory Authority.
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APPENDIX 2:
A FINANCIAL STRESS
INDICATOR FOR
DENMARK

Danmarks Nationalbank has developed a financial
stress indicator aimed at assessing the aggregate
stress level on the basis of key financial submarkets in Denmark. The indicator was inspired by the
ECB’s Composite Indicator of Systemic Stress1, CISS,
and the Riksbank’s index for financial stress.2 In
terms of methodology, the Danish stress indicator
is identical to those of the ECB and the Riksbank,
only deviating where special Danish circumstances require this. For example, the Danish stress
indicator includes the mortgage market rather
than the market for corporate bonds, which is
included in the ECB’s stress indicator, as the mortgage market is larger and more important to the
financial system in Denmark than the market for
corporate bonds.3

The high degree of structural similarity means that it makes sense to compare the Danish
financial stress indicator with those of the ECB
and the Riksbank. In this way, it is possible to
distinguish between events causing stress in
the financial markets in the euro area, Sweden
and Denmark. For example, the Danish stress
indicator shows that there was less stress in the
financial markets in Denmark in the later stages of the sovereign debt crisis compared with
those of the euro area and Sweden as Denmark
was seen as a safe haven, cf. Chart B2.1. Overall
there is a high degree of correlation between

1

Kremer et al., CISS – A Composite Indicator Of Systemic Stress In The
Financial System, ECB Working Paper Series, 2012, No. 1426.

2

Johannson et al., Further development of the index for financial stress
for Sweden, The Riksbank, Economic Review, 2013:1.

3

The Riksbank takes the same approach and has also included the
mortgage market rather than the market for corporate bonds.
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the stress indicators, however, which shows
that the financial markets in Denmark, Sweden
and the euro area are generally influenced by
the same factors.

COMPOSITION OF THE STRESS
INDICATOR
The financial stress indicator for Denmark aggregates the levels of stress in five key submarkets/
sectors of the financial system. The level of stress
in each submarket is measured via three market
indicators, called subindicators, cf. Chart B2.2.
Each subindicator captures elements of market
stress, e.g. increased volatility in the stock market, lower liquidity in the money market or declining market valuations of Danish banks. The
five submarkets/sectors are the same as in the
ECB’s stress indicator: the money, bond, stock and
foreign exchange markets and the banking sector.4 When the final stress indicator is calculated,
it is taken into account that simultaneous stress in
several submarkets is a greater challenge to the
financial system than periods of stress in individual submarkets.
The value of the aggregate stress indicator lies
within the range 0 to 1. A value of 0 indicates very
low volatility and high confidence in the financial
system, while a value of 1 indicates that the five
submarkets are all extremely dysfunctional and at
the same time market participants are very nervous and risk averse.

4

The Riksbank’s stress indicator does not include the banking sector.
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Stress indicators for Denmark, Sweden and the euro area

Chart B2.1
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Note:

Due to minor methodological differences between the stress indicators, it does not make sense to analyse small differences in the
absolute levels. The most recent observations are from 23 November 2014.
Source: Danmarks Nationalbank, ECB and the Riksbank.

CHOICE OF SUBINDICATORS

ket may affect a single subindicator, and likewise a
subindicator may be affected by non-stress factors.

The choice of subindicators for the individual
submarkets in Denmark is generally in line with the
ECB’s stress indicator, cf. Table B2.1. It should be
noted that different elements of stress in a submar-

THE STOCK MARKET
Realised volatility of the Morgan Stanley Capital
International index for Denmark, MSCI Denmark,

Composition of the stress indicator

Chart B2.2

Financial stress indicator

Correlation
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Subindicator 3

Subindicator 2

Subindicator 1

Banking sector

Subindicator 3

Subindicator 2

Stock market

Subindicator 1

Subindicator 3

Subindicator 2

Subindicator 3

Subindicator 2

Subindicator 1

Foreign exchange
market

Bond market

Subindicator 1

Subindicator 3

Subindicator 2
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Overview of subindicators of the Danish indicator
Submarket

Subindicator

Stock market

Realised volatility of MSCI Denmark

Table B2.1

CMAX for MSCI Denmark
Correlation between returns from MSCI Denmark and price index for 7-10-year
Danish government bonds
Bond market

Realised volatility of 10-year Danish government bond
Spread between 5-year interest rate swap and 5-year Danish government bond
Spread between 5-year mortgage bond and 5-year interest rate swap

Money market

Interest rate spread between 6-month CIBOR and 6-month Danish government T-bill
Realised volatility of interest rate spread between 6-month CIBOR and 6-month
Danish government T-bill
Deviation from covered interest rate parity

Foreign exchange market Realised volatility of DKK/SEK
Realised volatility of DKK/GBP
Realised volatility of DKK/USD
Banking sector

Realised volatility of Danish bank stocks' idiosyncratic returns
Product of CMAX for Danish banks and their book-price ratio
Danske Bank's 5-year CDS spread

can express the degree of uncertainty surrounding investors’ pricing of Danish stocks.5 This can
make it more difficult for firms to obtain funding
via equity capital markets. This subindicator is
calculated as the weekly average of daily absolute
log returns.
CMAX is given as the percentage difference between the current price level and the highest level
within the last two years. It indicates the maximum potential loss incurred by an investor over
the last two years if the stocks were bought at the
worst possible time and are still held. A high value
indicates that many investors may have suffered
large losses and can be expected to be vulnerable
to further price falls. This subindicator is calculated as follows:

Where �� is the MSCI Denmark’s price level at time
t, and T indicates the number of days over which
CMAX is measured.
The correlation between stock market and bond
market returns may indicate whether the stock
market is characterised by flight-to-quality. If the
correlation is negative, this could point to investors rebalancing their portfolios by selling stocks
and purchasing bonds, e.g. as a result of higher
risk aversion. The long-term correlation between
stocks and bonds is taken into account in that
the subindicator is calculated as the difference
between the 4-year correlation and the 4-week
correlation (i.e. the value increases with a high
negative 4-week correlation).6 This subindicator is
calculated as follows:

��
�� = ������� = 1 ̶		
���(��₋�⎹ � = 0,1 … �)
5

The MSCI has been chosen because it includes dividends paid out, cf.
Johannson et al., Further development of the index for financial stress
for Sweden, The Riksbank, Economic Review, 2013:1.
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6

If the difference between the correlations is negative, e.g. if the
short-term correlation is positive and greater than the long-term
correlation, the subindicator is set to zero.
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�� = ��� (��������������������������� �����
̶ ��������������������������� �����,0)

��������������������������� =
�
� �₌₁(�����������₋� ̶ ����������)(��������₋� ̶ �������)
�
�
⎷� �₌₁(�����������₋� ̶ ����������)2 � �₌₁(��������₋� ̶ �������)2
Where ����������� and �������� are the log returns from
MSCI Denmark and a price index for 7-10-year
Danish government bonds, respectively, on day t.
�� indicates the average return for the last n days.
THE BOND MARKET
Uncertainty about the future level of interest
rates is measured using the realised volatility of
the 10-year Danish government bond. If volatility
rises, this could indicate that market participants
are increasingly uncertain about the future level
of interest rates or are more sensitive to new
information. This subindicator is calculated as
the weekly average of daily absolute changes in
interest rates.

The interest rate spread between a 5-year interest
rate swap and a 5-year Danish government bond
is an expression of, inter alia, investors’ liquidity
preferences. The spread typically widens if investors are willing to pay higher premium for the
extra liquidity offered by a government bond. This
subindicator is calculated as the weekly average
of daily spreads.
The interest rate spread between a 5-year
mortgage bond and a 5-year interest rate swap
is an expression of investor confidence in the
Danish mortgage credit market. This subindicator is calculated as the weekly average of daily
spreads.
THE MONEY MARKET
The interest rate spread between the 6-month
CIBOR and a 6-month Danish government T-bill,
i.e. the money market spread, is an expression of,
inter alia, the credit risk linked to Danish banks
as the CIBOR is calculated on the basis of interest
rates for uncollateralised Danish interbank loans. This subindicator is calculated as the weekly
average of daily spreads.
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Volatility in the above interest rate spread indicates, inter alia, the uncertainty surrounding market
participants’ assessments of Danish banks. This
subindicator is calculated as the weekly average of daily absolute changes in the interest rate
spread.
Deviations from the covered interest rate parity –
in this case the relationship between the 6-month
CIBOR and the implied 6-month CIBOR, the latter
being defined as an uncollateralised loan in euro
for which the foreign exchange risk is hedged via
a futures contract – can express, inter alias, Danish
banks’ opportunities for borrowing abroad. This
subindicator is calculated as follows:
₅
���������₋�����₋�
�� = ⅕�������� ����₋� ̶ �������� ����₋� * 		
�
�������₋�����₋�
�₌₁
��������������
��������
������� �����
THE FOREIGN EXCHANGE MARKET
Stress in the foreign exchange market is measured
using the volatility in three key currency pairs for
Denmark (Swedish krona, dollar and pound sterling). Volatility in the foreign exchange market is a
broad indicator of the state of the financial sector
as well as the level of real economic uncertainty.
The subindicators are calculated as weekly averages of daily absolute log returns.
THE BANKING SECTOR
If volatility of the idiosyncratic return on Danish
bank stocks rises, this could indicate uncertainty
among investors about the state of the Danish
banking sector. This indicator is calculated by
regressing the return of the Danish banking stock
index on the return of an index of foreign nonfinancial corporations (over a period of 2 years)
and then calculating the volatility of the error
terms (the idiosyncratic element). This subindicator is calculated as follows:
��� ������� �������� = � + β * ��� ���₋��������� ����·�� � ��

Where r is the daily log return, � is a constant, β is
the regression coefficient and �� denotes the error
terms for which the weekly average is used to
calculate the indicator.
The product of CMAX (see stock market indicator) and the banks’ book-price ratio can express
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the banks’ vulnerability. The indicator is high if
the stock market has been falling for a while and
banks’ valuations are below book value. In that
case the banks may have suffered historical losses
and investors may expect more losses in the
future. All else equal, this means that the vulnerability of the banking sector has increased. This
subindicator is calculated as follows:
�����
�� = ����� *		
������

Where ����� and ������ are the book value and
market capitalisation, respectively, of the 10 largest banks in Denmark.
The Danish banking sector’s credit risk is expressed by the price, which is equal to the insurance
premium, on a credit default swap, CDS, on Danske Bank.7
A few of the subindicators selected deviate from
those chosen by the ECB. Such deviations occur
only where it is necessary due to special Danish
circumstances, namely:
•• The money market, where the deviation from
the covered interest rate parity is included,
while the ECB includes its emergency liquidity
to euro area credit institutions. This is because
Danmarks Nationalbank does not regularly
publish a time series of allocation of emergency liquidity.
•• The bond market, where the mortgage market
is included, while the ECB includes the market
for corporate bonds. This is because the mortgage credit market is larger and more important to the financial system in Denmark than
the market for corporate bonds.
•• The banking sector, where the CDS spread for
Danske Bank is included, while the ECB applies
the yield spread between A-rated bonds issued
by credit institutions and non-financial corporations. This is because the market for corporate
bonds is limited in Denmark, and hence the
yield spread does not give a true and fair indication of the state of the Danish banking sector.

CALCULATION OF THE STRESS
INDICATOR
TRANSFORMATION OF SUBINDICATORS
As stated above, there are three subindicators for
each of the five submarkets. When calculating the
stress indicator, the first step is to transform these
fifteen subindicators so that their values lie between 0 and 1. This makes it possible to compare
the values of the various subindicators. Specifically, the following function is applied to the time
series of each subindicator:
�(��) =

��
�

where �� is the observed value at time t and �� is
the value’s ordinal position relative to the first t
values. In order for the indicator to retain a relative
dimension, ranging is performed recursively, i.e.
one by one. However, all values from the beginning of the data set until August 2006 are ranged
simultaneously so as to ensure that the indicator
provides meaningful values in the beginning. One
of the advantages of this method is that it avoids
assuming a specific probability distribution.
This method can be illustrated by a simple example. Assume that a data set for a subindicator
comprises seven observations: {0,9,7,5,4,10,6}. If
the first five observations are ranged simultaneously and the last two observations are ranged
recursively, the result of the transformation will
be {� �̸ ,� �̸ ,� �̸ ,� �̸ ,� �̸ ,� �̸ ,� �̸ } (the values have the same
position as in the data set). The first transformed
value is reached in that the first value, 0, is the
lowest one and hence assigned the value 1. This
value must then be divided by the total number of
observations, 5, so that the transformed value is
� �̸ . It is seen that the highest value observed so far
is always assigned the value 1, while the lowest
value so far approaches 0 for a large data set.

The use of a CDS for Danske Bank as the indicator of credit risk in the
Danish banking sector is described in Danmarks Nationalbank, Danish government borrowing and debt, 2012, Sovereign credit default
swaps, pp. 117-136.

AGGREGATION OF SUBMARKETS
The three subindicators for each of the five submarkets are aggregated by taking an average,
each subindicator having a weight of one third. In
this way, a stress indicator is found for each of the
five submarkets. The indicator itself is then calculated using the following formula:
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Comparison of weights

Chart B2.3
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Anm.:

The chart shows the Danish stress indicator calculated
using the ECB’s and the Riksbank’s respective submarket weights. The most recent observations are from 23
November 2014.
Source: Danmarks Nationalbank, ECB and the Riksbank.

���������� = (𝒔� ∘  𝒘�)𝑪�(𝒔�  ∘  𝒘�)�

where 𝒔� is a 1x5 vector with subindicator values
for the five submarkets, 𝒘� is a 1x5 vector with
submarket weights and 𝑪� is a 5x5 correlation
matrix. ∘ symbolises element-wise multiplication.
The submarket weights have been taken from the
ECB’s stress indicator, the bond market having a
weight of 15 per cent, the money market 15 per
cent, the stock market 25 per cent, the foreign
exchange market 15 per cent and the banking
sector 30 per cent. The Riksbank assigns the same
weight to all submarkets. However, the stress indicator does not change materially if we assign the
same weight to all submarkets instead of using
the ECB’s weights, cf. chart B2.3.

of the stress indicator – including contributions
from the individual submarkets, cf. Chart B2.4 – is
also in line with the ECB and the Riksbank. First,
the contributions from the individual submarkets
have been calculated, assuming perfect correlation between stress levels in all five submarkets
(all elements in have been set to one). Then the
aggregate stress indicator has been calculated
on the basis of the regularly updated correlation
matrix. Hence, the difference between the sum
of contributions from the submarkets, assuming
perfectly correlated stress levels in all submarkets,
and the aggregate stress indicator can be attributed to the correlation between the stress levels
in the submarkets being less than perfect (the
non-diagonal elements of are lower than one).
The correlation contribution will therefore always
be negative. The absolute size of the correlation
contribution is a positive function of (i) how much
the correlation matrix deviates from perfect correlation and (ii) the stress levels in the five submarkets. The correlation contribution for Denmark
generally gives a larger deduction in the aggregate stress level than it did before the financial crisis.
This is primarily because stress levels in the five
submarkets now display a lower degree of correlation than they did before the financial crisis.

CORRELATION
The correlation matrix is continuously updated
using an exponentially weighted moving average
of the correlation pairs for stress levels in the five
submarkets/sectors. Weighting of the most recent
information follows the structure of the ECB’s and
the Riksbank’s stress indicators.8 The presentation

8
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See Kremer et al., CISS – A Composite Indicator Of Systemic Stress
In The Financial System, ECB Working Paper Series, 2012, No. 1426,
for a discussion of various values of the updating parameter in the
exponentially weighted moving averages.
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Decomposition of the stress indicator

Chart B2.4
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Note.:

If all markets are perfectly correlated, the value of the indicator will be equal to the sum of the five submarkets/sectors. The most recent
observations are from 23 November 2014.
Source: Danmarks Nationalbank
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