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1 Introduction  

1.1 The Danish Economy 
Denmark is a small open economy inhabited by 5.4 million people. In 2001 per capita GDP is 

approximately Danish kroner (DKK) 250,000, (USD 30,000).1 Import and export of goods and 

services both amount to approximately 35% of GDP. Since 1972 Denmark has been a member of 

the European Community, but not a member of the European Monetary Union, i.e. Denmark still 

has its own currency. 

The country has developed from having a large agricultural production (30% of total value added in 

1900; 4% in 1997), to a service dominated country (44% of total value added in 1900; 70% in 

1997). Today industry accounts for 25% of total value added, approximately the same as in 1900. 

Denmark has a relatively large public sector and a high level of government expenditures financed 

by taxes. Total taxes amount to approximately 50% of GDP, and for a large part of the wage 

earners, the marginal income tax rate is between 60 and 65%. 

In the 1970s and 1980s Denmark accumulated a severe foreign debt (reaching a maximum of 40% 

of GDP in 1984 and 1985) through several years with current account deficits. However, since 1990 

Denmark has run current account surpluses, and the foreign debt is now reduced to approximately 

17% of GDP. In the 1970s and beginning of the 1980s unemployment and inflation rates were also 

quite high (each reaching two-digit levels), but since then economic conditions in Denmark have - 

like in the rest of the industrialized world - generally become better. 

Table 1 about here 

Table 1 shows key macroeconomic figures for the Danish economy since 1997. In the years 1997 to 

2000 the growth rate in real GDP was between 2 and 3%. In 2001 economic growth deteriorated to 

slightly less than 1%. Over the same period inflation has been steadily around 2%. Unemployment 

has fluctuated around 4-5%, and the long-term interest rate around 5-6%. If we compare these 

figures with similar figures for the countries in the euro area, we see that since 1998 the economic 

growth in Denmark has been slightly lower than the economic growth in the euro area, whereas 

unemployment in Denmark has been much lower than unemployment in the euro countries as a 

                                                 
1 Throughout this chapter we use the end of December 2001 exchange rate: USD 1 = DKK 8.3486. The corresponding 
EUR rate was EUR 1 = DKK 7.4357. 
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whole. The rate of inflation in Denmark has been more or less identical with the euro area as a 

whole. 

In the last 20 years authorities in Denmark (the government and the Danish central bank) have 

pursued a wide variety of economic policies with the aim of obtaining high economic growth, low 

inflation, low unemployment, trade balance surpluses, and a stable exchange rate. These initiatives 

include fiscal and monetary policies as well as labor market policies and more structurally oriented 

changes. In the next subsection a brief description of Danish monetary policy (including exchange 

rate policy) is given. 

1.2 The Danish Monetary Policy  
The Danish monetary policy in the 1970s and beginning of the 1980s was conducted mainly with a 

wish to control private banks’ liquidity. The Danish central bank defined specific upper limits for 

private banks’ borrowing in the central bank and for banks’ lending to individuals, firms and 

institutions in the private and public sectors. Thus, monetary policy at that time could be 

characterized as control of the money supply through quantitative restrictions on private banks’ 

lending. 

In the first half of the 1980s, this system came under pressure as a consequence of the gradual 

liberalization of international capital movements and a new conservative government’s declaration 

of a fixed exchange rate policy in 1983. The money supply became more or less endogenously 

determined, and the Danish central bank gradually shifted its policy towards managing the short-

term money market interest rate. This led to a clear reduction in the volatility of short-term interest 

rates in Denmark. 

Since 1987 private banks have had access to make day-to-day deposits in the central bank on so-

called "current accounts". The central bank sets the current account interest rate ("foliorenten"), 

which is equivalent to the discount rate. In addition, banks may place excess liquidity on 14-day 

certificates of deposit ("indskudsbeviser"), which are zero-coupon bonds that yield more interest but 

are less liquid than current accounts. The 14-day deposit rate is also set by the central bank. Private 

banks may borrow from the central bank against collateral in the form of government securities, 

mortgage backed bonds or other types of bonds. The central bank’s lending rate is the same as the 

interest rate on certificates of deposit and therefore these loans have a maturity of 14 days. If banks 

need loans with more than 14-day maturity, they are referred to the interbank market where banks 
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can borrow from each other on an uncollateralized basis. The interbank interest rate is called the 

"Copenhagen Interbank Offered Rate" (CIBOR) and the maturity ranges from 1 month to 1 year. 

By setting the day-to-day current account interest rate and the 14-day deposit rate, the central bank 

controls the interest rates at the short end of the money market. In addition to that, the central bank 

contributes and absorbs liquidity by repurchasing and issuing certificates of deposits. These market 

operations are usually conducted once a week. 

Up through the 1990s till today the main goal for the central bank has been to support a fixed 

exchange rate policy vis-à-vis the German mark, and since January 1999 the euro (in a referendum 

in 1992 and again in 2000, the Danish people voted against joining the European Monetary Union). 

The short-term money market rate is set such that it supports a stable nominal DKK-exchange rate. 

A stable nominal exchange rate requires that the inflation rate in Denmark does not deviate from the 

inflation rate in the euro area over longer periods of time. Thus, there is implicit inflation targeting 

built into the Danish monetary policy, but Denmark does not, like e.g. Sweden, formulate monetary 

policy in terms of explicit inflation targets. The fixed exchange rate policy is formally secured 

through the ERM2 exchange rate mechanism cooperation between the Danish central bank and the 

European Central Bank. The central parity rate is currently DKK 746.038 per euro 100, with a 

fluctuation band of +/- 2.25 percent. If the exchange rate approaches the band, the two central banks 

are committed to intervene in the foreign exchange market by buying and selling Danish currency. 

2 History and Structure of the Danish Bond Market 

The Danish bond market is composed of government bonds, mortgage backed bonds, corporate 

bonds, and fixed income derivatives.2 Table 2 shows the relative market value of some fixed 

income assets for 2001. Mortgage backed securities amount to almost two thirds of the total market 

value and the government bonds account for the remaining one third. Corporate bonds are almost 

insignificant. 

Table 2 about here 

Long-term Danish government bonds go back to the 19th century.3 Government bonds were issued 

irregularly until June 1975. In order to finance its operating deficit and repay its foreign debt 

                                                 
2 In the chapter we will only consider exchange-traded bonds. The remaining market is very small. 
3 More information about the Danish government bond market is available from the home page of the Danish central 
bank, www.nationalbanken.dk. 
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resulting from the recession of the 1970s, the Danish state began raising capital by systematically 

issuing bonds (Treasury notes and Treasury bonds) and has continued this practice ever since. In 

1990 Treasury bills were introduced. After the initial issue by the Danish central bank, the 

government bonds are traded on the Copenhagen Stock Exchange. By the end of 2001, the value of 

the outstanding government bonds is DKK 660 billion (USD 79 billion), and the value has 

decreased slightly since 1995.  Section 3 below holds more details on Danish government bonds. 

The market for mortgage backed bonds has a long history. In fact, the first mortgage bank was set 

up in 1797 to finance the reconstruction of the city of Copenhagen after a devastating fire. Since the 

middle of the 19th century the mortgage banks have played the predominant role in property 

financing. Mortgage backed bonds trade as standardized financial products at the Copenhagen 

Stock Exchange. The value of the mortgage backed bonds is DKK 1,298 billion (USD 155 billion) 

in 2001, up from DKK 876 billion in 1995. Thus, the Danish mortgage backed bonds market is 

substantial, even by international standards. The market for Danish mortgage backed bonds is 

described in more detail in Section 4 below.  

Corporate bonds are hardly of any significance in financing Danish corporations. Danish 

corporations tend to finance their operations by bank loans and by mortgage credits.4  Exchange-

traded corporate bonds have only existed over the past few decades. The limited trade in corporate 

bonds takes place at the Copenhagen Stock Exchange. The market for fixed income derivatives is 

also limited in size. It has only been possible to trade interest rate futures and options on the 

organized market in the period from 1988 to 2001. Over-the-counter trade in fixed income 

derivatives has taken place since the eighties. Section 5 contains a description of the market for 

corporate bonds and interest rate derivatives. 

By the end of 2001 the total value of the outstanding bond debt in Denmark added up to DKK 2,351 

billion (USD 282 billion).5 This figure is of course very small compared to the value of the US bond 

market (USD 17,661 billion), but of a similar size relative to GDP; 184% for Denmark compared to 

173% for the US. The past few years the outstanding debt has been equal to around 180% of GDP. 

                                                 
4 The information on corporate bonds stems from the home page of the Copenhagen Stock Exchange, www.xcse.dk. 
5 This also includes international debt. 
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3 The Danish Government Bond Market6 

3.1 Background 
Due to the positive net cash balance of the central government’s account, the nominal amount of 

foreign and domestic debt securities issued by the Danish central government has been steadily 

decreasing since 1996. At the end of 2001 the nominal value of domestic bonds issued by the 

Danish central government amounted to DKK 611 billion (USD 73 billion) down from DKK 670 

billion in 1996. The bonds are issued by the Ministry of Finance, but the issuing strategy is planned 

in close cooperation with the Danish central bank, who is in charge of the management of all central 

government debts. 

The current strategy of the Danish central bank is to issue domestic bonds almost exclusively in the 

2-year, 5-year, and 10-year maturity segment. The idea is to build up large liquid series, which are 

attractive to foreign investors. It is expected that the large size of these on-the-run series will tend to 

reduce liquidity premiums and thereby lower overall borrowing costs.  

This strategy is supported by interest rate swaps for day-to-day risk management, while older bond 

series are redeemed from the market through buy-back and switch operations. 

3.2 Types of Instruments 

3.2.1 Treasury Bills 

To account for the government’s short-term financing needs the Danish central bank issues 

Treasury bills (“Skatkammerbeviser”) which are zero-coupon securities with maturities up to one 

year. A new 12-month Treasury bill series is opened each quarter. Redemption dates are the first 

settlement day of the months February, May, August and November. Each month an auction is held 

at which the central bank sells Treasury bills. Almost all bills are bought by a few large market 

participants. 

3.2.2 Government Bonds and Treasury Notes 

Most government bonds are fixed-rate non-callable bullet loans with annual settlement. Danish 

government bond issues consist of Treasury notes (“Statsgældsbeviser”) for the 2-3-year maturity 

                                                 
6 The description of the Danish government bond policy is based on the publication “Danish Government Borrowing 
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segment, and government bullet bonds (“Stående lån”) for longer-term issues. Table 3 shows the 

outstanding nominal amounts of government bond issues by October 1, 2002. By comparing to 

outstanding nominal amount by December 2001 the current on-the-run issues are easily identified 

as the 4% Statsgældsbevis 2004, 4% Stående lån 2008, and the 5% Stående lån 2013.  

Table 3 about here 

To support the liquidity of the on-the-run series the central bank engages in so-called buy-back and 

switch operations in which bonds in older and less liquid series are bought back from the market 

and immediately cancelled. For 2002 this has been the case for 6% Stående lån 2002, 8% Stående 

lån 2003, and 8% Stående lån 2006, cf. Table 3. Buy-back and switch operations may be done on 

tap, by auction, or by announcing a period in which market participants can sell or switch older 

issues at fixed prices or conversion ratios. Buy-back operations on short-term bonds also serve to 

reduce the government’s refinancing requirements at the final redemption date.  

3.2.3 Other Types of Government Bonds 

A small number of other government bond types exist. Historically serial bonds, i.e. bonds with 

equal reinstallments on principal have been used extensively. Three serial bond series still exist 

with only 4% S 2004 having any significant amount outstanding. The Danish government has 

issued four lottery bond series with a nominal value of DKK 900 million. To complete the picture 

four small perpetuals are listed on the Danish stock exchange – the oldest one issued in 1886. These 

series are mainly to the benefit of teachers in bond mathematics! 

4 The Market for Danish Mortgage Backed Securities7 

4.1 Background 
With a market value of DKK 1,298 billion (USD 155 billion) (96.5% of Danish GDP) and a 

turnover of DKK 3,148 billion (USD 377 billion) during 2001, the Danish mortgage bond market is 

among the largest mortgage bond markets in Europe, second only to the German “Pfandbriefe” 

                                                                                                                                                                  
and Debt 2001”, Danish central bank, March 2002. 
7 Detailed descriptions of the Danish mortgage bond system are given in the publications “Mortgage Financing in 
Denmark” from the Association of Danish Mortgage Banks (Realkreditraadet), 1999 and “Danish Mortgage Bonds – A 
Market Description”, from Danske Bank Research, 2001. The website of the Association of Danish Mortgage Banks, 
www.realkreditraadet.dk, contains a wealth of statistics and related information. 
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market. Mortgage bonds are issued based on registered loans in real estate. More than 90% of gross 

residential mortgage loans in Denmark are funded through the mortgage bond market.8  

4.1.1 Mortgage Credit Institutions 

Mortgage bonds are issued by specialized mortgage credit institutions. A number of mergers have 

taken place in the 200-year long history of the market, and now only 8 mortgage credit institutions 

remain, cf. table 4. Traditionally, mortgage credit institutions were formed as an association of 

borrowers, but in 1989 a change in the Mortgage Credit Act opened up for the formation of new 

institutions owned by the regular banks. Today Nykredit, BRFKredit, DLR and LRF represent the 

traditional institutions. Nordea Kredit is owned by Nordea Bank, Totalkredit by an association of 

regional banks, and FIH by the Swedish FöreningsSparbanken. Following a merger in January 

2001, the largest of the traditional mortgage credit institutions, Realkredit Danmark, is now fully 

owned by Danske Bank. In recent years the bank-owned institutions have gained market shares 

relative to the traditional institutions, probably due to the banks’ extensive branch networks. 

Table 4 about here 

4.1.2 Regulation and Credit Rating 

Danish mortgage credit institutions are regulated by the Financial Supervisory Authority according 

to the provision of the Mortgage Credit Act. All lending must be secured by centrally registered 

mortgages on real property. The maximum loan-to-value ratio for private property is 80%, while 

corporate loans have a limit of 60%. The EU capital adequacy directives are implemented in the 

Mortgage Credit Act. Liable capital of a mortgage credit institution must be at least 8% of risk-

weighted assets. Private mortgage loans carry a risk weight of 50%, while there is a 100% risk 

weight on corporate loans.  

When a borrower obtains a new mortgage loan at the mortgage credit institution, the institution will 

fund the loan immediately through the tap-sale of the necessary amount of mortgage bonds. The 

borrower’s revenue equals the proceeds from the sale. The balance principle of the Mortgage Credit 

Act demands a very close match between payments on loans and the type of bonds issued. 

Effectively this requires that the terms on the loan (e.g. fixed rate, 30-year, 6% coupon rate) 

                                                 
8 Source: European Mortgage Federation, Quarterly Figures, vol 31, 2nd quarter 2002, table 4. Sweden has a similar high 
use of mortgage bonds (90%), while in Germany mortgage bonds account for 20%. Mortgage bonds are almost 
insignificant in the remaining European countries. 
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correspond exactly to the terms of the mortgage bond issued. In general, all loan payments - less a 

0.6% servicing fee - are passed through to the mortgage bond investors, who receive their pro-rata 

share of the repayments. Therefore, investors assume the full interest rate and prepayment risk.  

Non-payment by the borrower will start a standard procedure, which may lead to a forced sale of 

the property. Any loss to the mortgage credit institution will be written down in the reserves.  

The Danish mortgage bond market has been functioning for 200 years without a single default on 

any of the issues. The rating of the five big institutions range from Aa2 to Aaa and the conclusion 

from a recent report from Moody’s is that “Danish mortgage bonds are very strong and very low-

risk financial instruments”.9  

A single caveat should be mentioned here. For 200 years the Danish mortgage loans have been 

issued as callable, fixed-rate loans, which protect the borrower against increasing as well as 

decreasing interest rates. However, for the last five years a large number of borrowers have turned 

to adjustable-rate loans, with less protection against an increase in interest rates. This change could 

introduce a new kind of credit risk into the Danish mortgage credit system. 

4.2 Types of Mortgage Bonds 

4.2.1 Callable Mortgage Credit Bonds   

The majority of Danish mortgage bonds are backed by callable, fixed coupon, annuity loans. The 

annuity loans (also known as level pay) amortize with constant quarterly payments, which implies 

that interest payments decrease and principal payments increase over time. All loans backing a 

particular bond have the same coupon rate and amortizing principle, and different bond series are 

used for loans with maturities of 10, 15, 20, and 30 years, respectively. Each bond series is open for 

issuance in a 3-year period after which it is closed and a new range of bonds is opened. Mortgage 

bonds are named by the institution, the final maturity date (i.e. the date at which all mortgage loans 

should be fully redeemed), and the coupon rate, e.g. Nykredit 6% 2035.  

The loans have a fixed rate for say 30 years, but the borrower is allowed to call (prepay) the loan at 

par value at any time until maturity. A drop in market rates could induce a borrower with an 8% 

loan to refinance using a new 6% bond. If the new bond is issued at par value, the borrower will 

reduce his interest payments by 2% points.  

                                                 
9 “Danish Mortgage Bonds (Realkreditobligationer): Highly Secure Financial Instruments”, Moody’s, May 2002. 
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The lower the market rate relative to the coupon rate of the bond, the more borrowers will decide to 

prepay their loan. This will reduce the market value of the bonds relative to a similar non-callable 

bond, because prepayments will increase principal payments and thereby shorten the life of the 

bond. 

Figure 1 about here 

The quarterly conditional prepayment rate (CPR) denotes the share of remaining borrowers, who 

decide to prepay their loans. Figure 1 shows quarterly CPR for Realkredit Danmark (RD) 7% and 

8% 2029 in the period from April 1999 to October 2002. To indicate the level of interest rates the 

chart also shows the 1-year and the 10-year mortgage rates. It is evident that lower interest rates 

increase prepayments and that CPR increases with the level of the coupon rate relative to market 

rates.10  

As an alternative to prepayment, borrowers are allowed to buy back bonds at the market price and 

redeem their loans through the delivery of the bonds to the mortgage credit institution. Buy-backs 

are used in place of prepayment, whenever the market price of the bond is below par value. As 

bonds are bought at current market prices buy-backs will not have any direct impact on the 

investors’ return. 

The fixed coupon-rate combined with the possibility of prepayment and buy-back protects the 

borrower under a wide range of interest rate scenarios. Mortgage payments stay unchanged if 

interest rates increase and the borrower who wants to move has the option of buying back the bond 

at market value, thus avoiding the lock-in effects known from the US mortgage bond system. 

Conversely, if interest rates decrease, the prepayment option will protect the borrower against 

insolvency risk.  

The protection of the borrower comes at the expense of investors, who therefore need to forecast 

future prepayment rates in order to price the mortgage bonds.  

4.2.2 Non-Callable Mortgage Bonds 

Another type of mortgage loan is the adjustable rate mortgage loans (“Flexlån”). These loans are 

granted as 30-year annuity loans, but are funded through the sale of short-term non-callable bullet 

bonds. The interest rate used in the calculation of the loan payments is equal to the yield on the 

                                                 
10 The similar Realkredit Danmark 6% 2029 had no prepayments during this period. 
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bullet bonds issued. The bullet bonds are redeemed at maturity and new bullet bonds are sold at an 

auction held in December to fund the remaining principal on the loans. Each year loan payments are 

changed to reflect the yield on the newly issued bullet bond. 

Since the introduction in 1996 the adjustable rate mortgage loans have gained a large market share 

relative to the traditional callable loans, cf. also Figure 3 below. The bond maturities range from 1 

to 11 years with January 1st as the common annual payment date. Each year institutions open a new 

11-year bond series. All series stay open for new issues until maturity. Short-term 1-2-year bullet 

loans account for 65% of the adjustable rate mortgage loans, followed by 5-year bonds with 10.8% 

of nominal value outstanding (October 1, 2002). Some loans are funded using a mix of bullet bonds 

of several maturities. 

The non-callable mortgage bonds – especially the 1-year bonds - are highly liquid with a yield 

spread of only 10-30 basis points to similar government bonds. Given the typical servicing fee of 60 

basis points, this system allows even small household loans to be funded at a rate less than 100 

basis points above Treasuries! 

4.2.3 Adjustable Rate Bonds 

A single mortgage credit institution, Totalkredit, grants adjustable rate bonds (“boligXlaan”) funded 

using a 5-year bond. The bond has quarterly payments, but the coupon rate is reset twice a year 

based on the 6-month CIBOR plus a spread of 0.3549%. The coupon rate for the bonds are capped 

at 6.44%, but series with a 7.7% cap also exist. After 5 years the bonds are redeemed and new 

bonds are issued to cover the remaining principal. 

4.2.4 Inflation-Linked Mortgage Bonds 

Different types – in fact very different types - of inflation-linked bonds are present in the Danish 

mortgage bond market. Mortgage loans based on inflation-linked bonds typically carry some kind 

of government subsidy. The market for inflation-linked bonds is dominated by the so-called IS 

bonds (subsidized housing), which accounts for more than 81% of nominal amount outstanding. 

4.3 Pricing Danish Mortgage Backed Bonds 
The non-callable mortgage bonds are standard fixed-rate non-callable bullet loans with low credit 

risk and high liquidity. They are priced almost like an otherwise identical government bond. 
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The valuation of callable fixed-rate bonds is much more complex due to the prepayment option. 

Analysts at the Danish financial institutions employ a range of sophisticated models to value these 

bonds. Stochastic term structure models are used for modeling yield curve changes. Most analysts 

price mortgage backed bonds (MBB) relative to the swap yield curve with a volatility structure 

determined by current swaption and cap quotes.  

The prepayment behavior of borrowers is captured by an estimated prepayment function, which 

states CPR as a function of a number of variables. Typical explanatory variables include 

prepayment gain, the spread between long and short-term rates, historical prepayment activity 

(burn-out) and the loan-size distribution. Data on cash flow profiles, borrower composition, 

preliminary redemptions and actual prepayment rates are made public by the mortgage credit 

institutions and available through a number of data distributors. 

Figure 2 shows the market price of a callable mortgage bond, Realkredit Danmark 9% 2026, 

compared to the non-callable government bond, 8% Danske Stat 2006, in the period from January 

1995 to February 1999. Prices are shown as a function of the government bond’s yield to maturity. 

During this particular 4-year period the market witnessed a sharp decrease in interest rates. At high 

levels of interest rates, the MBB behaves like a non-callable bond. However, when interest rates 

fall, borrowers start to prepay.  As shown in Figure 1 not all borrowers prepay immediately, which 

allows for the MBB price to rise somewhat above par. However, when rates become low the MBB 

price will move towards the value of a very short-term bond.  

Figure 2 about here 

Traditional bond statistics like the yield to maturity and Macauley duration provided by the 

Copenhagen Stock Exchange assume zero prepayments and they will not be able to capture the risk 

and return characteristics of these bonds. Instead investors use more complex statistics like 

prepayment (option) adjusted duration (OAD), which measures the relative change in price caused 

by a parallel shift in the underlying yield curve. Other widely used statistics are option-adjusted 

spread (OAS) and option-adjusted convexity (OAC). So-called delta equivalent cash flows and 

factor analysis are used in the calculation of e.g. Value-at-Risk. Yet, these measures are confined to 

small changes in the underlying rates and they do not fully reflect the complex behavior of the bond 

price. To account for this, more and more investors turn to Monte Carlo simulation or scenario-

based forecasts of total return. 

Table 5 about here 
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Table 5 shows option-adjusted risk and return statistics for some large mortgage backed bonds 

issued by Realkredit Danmark. Note that for high-coupon bonds (7-8%) with high prepayment risk 

there is a large difference between the option adjusted duration and the standard Macauley duration 

based on scheduled cash flow, while the two duration measures converge for low coupon rates.  The 

8% bond has a negative option-adjusted duration which means that an increase in interest rate 

increases the value due to the reduced prepayment risk. Option-adjusted convexity is negative for 

all MBBs. One should note that the numbers (and definitions) of option adjusted statistics vary 

somewhat between the different models used in the Danish bond market. 

5 Other Fixed Income Instruments 

5.1 Corporate Bonds  
The Danish corporate bonds are traded on the Copenhagen Stock Exchange. Corporate bonds are 

issued to raise capital, but only few companies make use of this possibility. The size of the market 

for corporate bonds is very small compared to the markets for other kinds of fixed income securities 

in Denmark, only 2%.  Also the absolute size is small; by the end of 2001 the market value of the 

outstanding corporate bonds amounts to DKK 25,854 million (USD 3,097 million). Since 1994, the 

market value of the corporate bonds has been increasing until 1998 after which it has decreased to 

its present value. 11   

The traded corporate bonds are bullet bonds. The majority of them (68%) are issued with maturities 

between 6 and 10 years, and around a quarter of them have maturities below 5 years.  The bulk of 

the traded bonds expire in less than 5 years.12  

The largest part of the corporate bonds are issued by semi-government organizations, i.e. 

government-related corporations (42%) of which the Oresund Bridge Syndicate accounts for around 

half of it.13 The second-largest group of bonds is composed of foreign and international loans issued 

in DKK (35%). The third-largest group of bonds are issued by financial institutions by way of loans 

issued as subordinated debt (19%). Other types of corporate bonds are traded in negligible amounts. 

The relative market value of the three types of corporate bonds is included in parenthesis.14 

                                                 
11 Source: Statistics Denmark, www.dst.dk. 
12 Source: Copenhagen Stock Exchange, www.xcse.dk. 
13 The Oresund Bridge is the bridge connecting Denmark and Sweden.  
14 Source: Copenhagen Stock Exchange, www.xcse.dk. 

 12



5.2 Fixed Income Derivatives 
Since September 2001 trading in fixed income derivatives has been restricted to the OTC market. 

The supply side consists of just a few major financial institutions. Apart from being less liquid, the 

Danish OTC market is organized like other OTC markets, e.g. the U.S. At the end of 2001 the 

notional amount of the outstanding OTC interest rate swaps was DKK 693 billion (USD 83 billion) 

and the gross market value amounted to DKK 8.4 billion (USD 1 billion).15 Compared to the two 

previous years the size of the market has been reduced to around a quarter. This is due to the 

increased use of EURO interest rate derivatives. 

Overall, the fixed income derivatives can be divided into three categories: Swaps, plain vanilla 

option contracts, and exotic option contracts. The vast majority of the traded derivatives are interest 

rate swaps. Companies and financial institutions use interest rate swaps to hedge floating rate loans. 

The floating rate payments occur semiannually, whereas, the fixed-rate payments take place 

annually. The day count convention is also different for the floating-rate and the fixed-rate 

payments, actual/360 and 30/360, respectively. Swaps with maturities from 6 months to 30 years 

are quoted. 

Plain vanilla contracts include caps, floors, and swaptions. These contracts serve the same hedging 

purposes as interest rate swaps. Plain vanillas as well as exotic contracts are mainly traded as 

embedded contracts as part of financial packages. The plain vanilla contracts have maturities up to 

10 years, and the underlying swaps for the swaptions have maturities up to 25 years. 

The smallest part of the fixed income derivatives market is made up of exotic contracts, including 

Bermudan options, digital options, CMS (constant maturity swap) floors, and average-rate caps. 

The exotic contracts are used to hedge the prepayment risk of mortgage backed securities, for 

instance by the own investing portfolios departments of financial institutions.  

6 Market Participants, Regulation, and Trading 

At the formal level, the Copenhagen Stock Exchange (CSE) organizes trading in exchange listed 

Danish stocks, bonds, and derivatives. A summary of bond market turnover was given in Table 2. 

                                                 
15 The Bank for International Settlements Quarterly Review, June 2002 contains the data on the size of the Danish OTC 
interest rate market (Statistical appendix, table 21B). 
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The total turnover of Danish bonds in 2001 is DKK 6,102 billion (USD 731 billion). Treasury 

securities are the most traded with a turnover rate (turnover/market value) of 3.93 for bonds and 

2.78 for bills. The turnover in mortgage credit bonds is also substantial, although this number 

changes a lot over time depending on the need for refinancing of mortgage loans. 

6.1 Important Investors on the Danish Bond Market 
Table 6 indicates the ownership distribution for the Danish bond market. 

Table 6 about here 

The market is dominated by institutional and public sector investors who own more than 67%.  

Foreign investors account for 32% of the government bond market, but just 11% of the mortgage 

bond market, in total 17%. Overall, the direct holdings by households are just 7%, but they hold a 

relatively large share of other bonds (27%), probably due to the low coupon rates on most corporate 

bonds and therefore better after-tax returns. 

6.2 The Primary Market for Danish Exchange-Traded Bonds 
The Danish central bank uses the infrastructure of the CSE for both its secondary market offerings 

(tap-sale) as well as the opening auctions conducted in certain issues. The secondary market for 

bonds is essentially a multiple dealer market supported by the trading system, Saxess. 

The Saxess trading system is the joint trading system of the Norex alliance of exchanges; the 

exchanges in Oslo, Stockholm, and Reykjavik are also members of the group. The trading system 

Saxess - originally developed for equity trading - was introduced in 1999 in Copenhagen and 

Stockholm. The bond market in Copenhagen was moved to Saxess in the fall of 2000. 

There is no primary dealer function on the Danish Treasury market. Certain members of the CSE 

are allowed to buy new issues directly from the central bank. The system resembles a primary 

dealer system, but there are no special obligations or privileges linked to the function as buyer in 

this market.16 

                                                 
16 Source: Danish Government Borrowing and Debt 2001 by the Danish central bank. 
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6.2.1 Government Bonds 

The procedure for public offerings of Treasury securities is different for bills and bonds. Treasury 

bills are issued in a standard uniform price auction with pro-rata sharing for equal bids at the 

closing yield. Information on the offered issues and other conditions are published together with the 

announcement of the auction date, which is normally the second-last trading day of every month. 

Members of the CSE and counter parties in the Danish central bank’s market operations are eligible 

to submit bids to the auction. Bidders submit their bids (quoted in yields to 2 decimals) 

electronically before 11:30 on the day of the auction, and the result is published at 12:00 on the 

same day. Bids are received for all Treasury bills with time to maturity 3 months or less. This 

electronic system is a subsystem of the Saxess. 

The primary market for Treasury bonds is quite different from the typical auctions structure used in 

many markets (US and Sweden, for example). There is an opening auction for new issues, but the 

majority of the public offerings are issued through so-called tap-sales. That is, even after the initial 

opening of a new Treasury bond additional offerings will be submitted to the Saxess order book. It 

is the stated belief of the central bank and the Ministry of Finance that the tap-sale – which is 

internationally unique – reduces the overall debt financing costs of the Danish government by 

reducing under-pricing and by allowing for a better match between financing needs and bond 

issuance. 

The opening auction for a new issue is conducted within 1-2 weeks after the announcement of the 

new security. The announcement message gives details about maturity, coupon, and opening day, 

but no volume indication is announced.  

On the day of the auction the central bank announces an upper limit on the size of the day’s 

offering. Technically, the offering is submitted as a limit sell-order to the Saxess order book. The 

central bank announces the exact time that the offer will be submitted, but the limit price is not 

known until the time of the order submission. In the minutes and seconds before, bidders submit 

their bids as limit buy-orders to the Saxess order book.  The order book is completely transparent 

with full identification of all bids with size and price.  Therefore, the central bank is able to see the 

full demand curve, although there is a hidden-order function which can be used to hide some of the 

depth. Round lots are for DKK 1 million principal. 

The auction is concluded by automatic order match using price and time priority. From a technical 

point of view this is not a genuine call auction. Rather, it is a continuous auction completed over a 
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short time interval. This implies that the auction is a discriminatory price auction (in contrast with 

the auction format for T-Bills, which is uniform).  

6.2.2 Mortgage Backed Bonds 

The primary offering of callable mortgage bonds is conducted as tap-sales. The mortgage institution 

issues a loan to the debtor and funds the loan by selling bonds directly into the market. Thus, as a 

general rule, the primary market is completely intertwined with the secondary market, and new 

issues are traded exactly the same way as in the secondary market. 

The same procedure is used for the initial funding of mortgage loans based on short-term non-

callable bonds. However, at redemption new bonds must be issued to fund the remaining principal 

on the loans. The two largest mortgage institutions issue new bonds in much the same way as 

Treasury bills (cf. section 3.2.1) at an annual auction held in December. Bids are solicited from 

members of the Copenhagen Stock Exchange and posted into the electronic issuing system at the 

Copenhagen Stock Exchange. The auction is a uniform price auction.  

Figure 3 about here 

Figure 3 shows the daily time series of nominal amounts outstanding for all non-callable mortgage 

bonds grouped by end year. For the series “2002” ending January 1st, 2002, the outstanding amount 

increases by new tap-sales up until December 2000, when the auction held to refinance the 2001-

issue results in a sharp increase in outstanding amount. New tap-sales occur and finally, in 

December 2001 the loan is refinanced using the 2003 and longer-term bond series.  

6.3 The Secondary Market for Trading in Danish Bonds 
The secondary market for Danish bonds is at the formal level organized as an electronic exchange 

by the Copenhagen Stock Exchange. Limit buy and sell-orders can be routed to the order book. 

Trades are concluded by accept match, i.e. by a member’s direct accept of an order. Orders can be 

fully or partially accepted although order qualifications (all-or-none for example) are allowed. 

Orders can be partially – but not fully - hidden. In contrast to the issuing markets, the continuous 

market displays member identification on the screens. The accept match function in the order book 

facilitates the dealer market by avoiding the strict price/time priority used for equity trading.  

Round lots are DKK 1 million principal value for benchmark bonds, while it is DKK 0.1 million for 

others. Thus, the exchange market for bonds is primarily confined to professional and institutional 
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investors. Private investors buy bonds in the retail market organized by the banks. Most banks have 

electronic systems, which support online trade in bonds at prices quoted by the bank but subject to 

best execution regulation. Retail trades – as all other off-market trades – must be reported to and are 

broadcasted by the Copenhagen Stock Exchange to the market. 

In addition to execution via the order book, traders may negotiate and conclude trades bilaterally by 

telephone contacts. In practice, and historically, most trading has been executed as off-exchange 

trade. In that respect the Danish bond market is not very different from other markets. Retail trades 

(formal limit DKK 3 million market value) are subject to best execution regulation. The most direct 

and testable condition is that trades must be executed at prices equal to or better than prices in the 

order book at the time of trade.  

There are two market maker arrangements in the Danish bond market. One of them is organized by 

the Danish Securities Dealers Association (“Børsmæglerforeningen”) and the other by the 

Copenhagen Stock Exchange. Both are quote-on-request arrangements in the telephone market. 

There is no formal market making in the electronic trading system. The CSE market maker 

arrangement is confined to the 10-year Treasury bond, while the arrangement by the Danish 

Securities Dealer Association is for a broader selection of Treasury securities. 

6.4 Regulators of the Danish Bond Market 
The Danish bond market is regulated at different levels. At the most detailed level, the Copenhagen 

Stock Exchange “market surveillance unit” monitors the trading process on the exchange, most 

notably trying to prevent market manipulation and insider trading.  

At the more general level, the Danish Financial Supervisory Authority (“Finanstilsynet”) monitors 

solvency in financial institutions. The Financial Supervisory Authority acts according to different 

laws passed in the Danish parliament (“Folketinget”). 

The Securities Council (“Fondsrådet”) issues regulation on general market quality, e.g. regulation 

on off-market trading in non-Danish securities and investor protection, (e.g. best execution rules). 

The Danish central bank (“Danmarks Nationalbank”) is responsible for the overall financial 

stability. That is they monitor how the macroeconomic environment affects bond markets, e.g. 

credit policies and leverage in the banking sector may have an effect on financial stability. 

Declining interest rates affect the risk of pension funds having issued rate-guaranteed liabilities. 
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In 1983, and as a world-first, all listed Danish bonds were converted from being physical securities 

to electronic book-entries at the Central Securities Center (“Værdipapircentralen”). All listed shares 

were converted to electronic form in 1988. The Central Securities Center undertakes the clearing 

and settlement of all securities traded at the Copenhagen Stock Exchange. 

6.5 Market Conventions  
The typical market convention for all Danish bonds (except Treasury bills) is for settlement after 

trade plus three business days. The Danish holiday calendar is used. Quotes are given as clean 

prices less accrued interest, which is calculated using actual/actual day basis. The yield to maturity 

is quoted using yearly compounding. The settlement of Treasury bills is trade day plus two business 

days. 

. 
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Figure 1: Long and Short-Term Mortgage Rates together with CPR for RD 7% and 8% 2029 
MBB, April 1999 to October 2002.  
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Rates have been lagged three month to account for the term of notice. 

Source: CPR is taken from the Copenhagen Stock Exchange. The short rate is the 1-2 year non-callable mortgage rate. 
The long rate is the rate on 30-year callable mortgage bonds as defined by the Association of Danish Mortgage Banks.  
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Figure 2.  Government and Mortgage Bond Prices as a Function of the Government Bond’s 
Yield to Maturity. 
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Source: Copenhagen Stock Exchange. 
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Figure 3. Nominal Value Outstanding of Non-Callable Mortgage Bonds Grouped by End-
Year, January 1997 to November 2002 
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The sum is taken across all mortgage credit institutions. Includes DKK denominated bonds only. Bonds maturing after 
2007 are not shown (< DKK 3 billion).  

Source: Scanrate Financial System based on Copenhagen Stock Exchange.  
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Table 1:  Danish and Euro Area Macroeconomic Key Figures (in %) 
 

1997 1998 1999 2000 2001 1997 1998 1999 2000 2001 

Denmark Euro Area 

Real GDP growth rate 3.0 2.5 2.3 3.0 0.9 2.4 2.9 2.7 3.4 1.6 

Inflation 1.9 1.3 2.1 2.7 2.3 1.7 1.2 1.1 2.4 2.5 

Unemployment 5.2 4.9 4.8 4.4 4.3 11.3 10.7 9.8 8.8 8.3 

Long-term interest rate 6.0 5.1 4.9 5.8 5.1 5.7 4.9 4.7 5.5 4.9 
 

Source: Ministry of Finance 
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Table 2. Market Value and Turnover for Danish Exchange Listed Bonds, End of 2001 

Security group           

 

Market 
value 

(mill. 
DKK) 

Market 
value 

(%) 

Turnover 

(bill. 
DKK) 

Turnover 

rate 

 

Number 
of bond 
series 

Treasury bonds 608,308 27.7% 2,390.1 3.93 45 

Treasury bills 51,970 2.4% 214.0 4.12 4 

Standard mortgage credit* 1,121,575 51.1% 3,050.4 2.72 993 

Inflation-linked mortgage 
credit 150,104 6.8% 85.8 0.57 

176 

Special mortgage credit 26,045 1.2% 12.7 0.49 608 

Special institutions 151,183 6.9% 181.1 1.20 392 

Other (incl. corporate bonds) 86,370 3.9% 168.2 1.95 36 

Total 2,195,555 100 6,102.3 2.78 2,254 
 

* Includes callable as well as non-callable mortgage bonds. The nominal value of non-callable mortgage bonds end of 
2001 amounts to DKK 160,934 million.  

Market value, and turnover statistics for Danish exchange-traded bonds as of December 31, 2001.  The turnover is the 
total turnover in 2001.  

Source: Miscellaneous statistical information from the Copenhagen Stock Exchange.  
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 Table 3: Danish Central-Government Bond Issues, October 1, 2002 

 

Coupon  Name  
Redemption 

date Price Yield 

Nominal 
outstanding 

amount 
(mill. DKK) 

Change 
since 

Dec. 31, 
2001 

Treasury Bills 

0 
Skatkammerbevis 2002 
IV 01-11-2002 99.72 3.72     14,392  6,832

0 Skatkammerbevis 2003 I 03-02-2003 98.90 3.35     19,265  19,265
0 Skatkammerbevis 2003 II 01-05-2003 98.16 3.30     14,371  14,371

0 
Skatkammerbevis 2003 
III 01-08-2003 97.41 3.23      9,700  9,700

      
Treasury Bonds and Notes 

6 Stående lån 2002 15-11-2002 100.27 3.51     28,707  -10,050
8 Stående lån 2003 15-05-2003 102.78 3.28     56,961  -3,399
5 Stående lån 2003 15-11-2003 101.87 3.26     36,689  -139
4 S 2004  15-10-2004 109.00 3.81       2,844 - 
4 Statsgældsbevis 2004* 15-11-2004 101,09 3.45     37,182  37,182
7 Stående lån 2004 15-12-2004 107.24 3.51     67,101  -
5 Stående lån 2005 15-08-2005 103.68 3.62     57,511  -689
8 Stående lån 2006 15-03-2006 113.45 3.75     58,176  -7,724
7 Stående lån 2007 15-11-2007 113.74 3.98     52,069  -
4 Stående lån 2008* 15-08-2008 99.24 4.15     17,852  17,852
6 Stående lån 2009 15-11-2009 110.05 4.33     66,646  -
6 Stående lån 2011 15-11-2011 110.80 4.53     60,987  585
5 Stående lån 2013* 15-11-2013 103.14 4.63     38,045  38,045
7 Stående lån 2024 10-11-2024 126.15 5.01     25,001  -

 

* On-the-run issues. 

Source: Copenhagen Stock Exchange 
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Table 4: Market Share of Danish Mortgage Banks, 2001 

Mortgage banks 

Market share of 
nominal bond 

value 

Market share of 
gross new 
mortgages 

Realkredit Danmark 36.8% 33.0% 

BRF Kredit 10.6% 9.5% 

Nykredit 31.7% 29.1% 

Totalkredit 8.6% 12.2% 

Nordea Kredit 8.2% 11.9% 

Others 4.0% 4,2% 
 

Source: Association of Danish Mortgage Banks, Annual Report 2001 
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Table 5. Key Statistics for Selected “Realkredit Danmark” Callable Mortgage Bonds  

 End-  No prepayment Prepayment adjusted 
Coupon year Price Yield Duration Convexity OAS OAD OAC 

8 2032 104.95 7.70 8.97 1.83 37 -0.50 -1.85 
7 2032 102.56 6.92 9.42 1.92 49 1.30 -4.09 
6 2032 99.95 6.14 9.88 2.02 43 5.61 -2.84 
5 2032 95.23 5.56 10.25 2.09 16 8.39 -0.88 
7 2019 104.13 6.52 6.11 0.76 65 1.32 -2.27 
6 2019 102.03 5.82 6.39 0.80 59 2.93 -2.45 
5 2019 98.44 5.33 6.73 0.87 37 5.60 -1.15 
5 2012 101.23 4.78 3.90 0.30 34 3.31 -0.54 
4 2012 98.55 4.43 3.92 0.29 9 3.78 -0.23 

 

Source: Scanrate and Reuters Danish Mortgage Backed Securities Model, October 1, 2002. 
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Table 6: Ownership Distribution of Danish Bonds, end 2001 
Owner category Gov. 

bonds 
Mortgage 

backed 
Other 
bonds 

Total 

Financial Institutions 25% 39% 37% 35% 

Insurance and Pension 12% 25% 20% 21% 

Public sector 22% 7% 4% 11% 

Other trades 5% 7% 3% 6% 

Households 2% 7% 27% 7% 

Foreign investors 32% 11% 5% 17% 

Unknown 3% 3% 2% 3% 

Total nominal outstanding value, DKK billion 628.3 1,445.6 138.3 2,212.2 
 

 Source: Association of Danish Mortgage Banks, Annual Report, 2001 (Table 3).  

 


	Introduction
	The Danish Economy
	The Danish Monetary Policy

	History and Structure of the Danish Bond Market
	The Danish Government Bond Market
	Background
	Types of Instruments
	Treasury Bills
	Government Bonds and Treasury Notes
	Other Types of Government Bonds


	The Market for Danish Mortgage Backed Securities
	Background
	Mortgage Credit Institutions
	Regulation and Credit Rating

	Types of Mortgage Bonds
	Callable Mortgage Credit Bonds
	Non-Callable Mortgage Bonds
	Adjustable Rate Bonds
	Inflation-Linked Mortgage Bonds

	Pricing Danish Mortgage Backed Bonds

	Other Fixed Income Instruments
	Corporate Bonds
	Fixed Income Derivatives

	Market Participants, Regulation, and Trading
	Important Investors on the Danish Bond Market
	The Primary Market for Danish Exchange-Traded Bonds
	Government Bonds
	Mortgage Backed Bonds

	The Secondary Market for Trading in Danish Bonds
	Regulators of the Danish Bond Market
	Market Conventions

	References and Links

