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Abstract

Yield spreads between German covered bonds (Pfandbriefe) and German
government bonds usually have been interpreted as pure liquidity premia. In
contrast, our analysis reveals that liquidity is the most important, but not the
exclusive risk factor within the Pfandbrief market. We show that Pfandbrief yield
spreads also depend on the quality of the issuer, the type of collateral, and the
quality of the cover pool. In particular, it is surprising that the issuer’s default
risk is priced considerably, even though Pfandbriefe are backed by high-quality
mortgages or public-sector loans and a Pfandbrief default has never been occurred.
Using recently published cover pool data, we also show that the quality of the cover
assets is less relevant in a normal market environment, but important in times of
financial turmoil. Hence, Pfandbrief issuers with a sustainable cover pool profit
from lower refinancing cost, especially during market crises.
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I Introduction

It is generally accepted that the recent financial crisis has its origin in the granting of
subprime loans and their securitization. As the mortgage pools experienced declines in
credit quality and losses, the market prices of mortgage-backed securities (MBS) and
other asset-backed securities (ABS) plummeted, leading to write-downs and losses all
over the world. Along with a number of moral hazard problems, this caused a general
crisis of confidence on the market for securitized mortgage loans. The confidence crisis
also considerably affected the market prices of covered bonds, even though they have a
different structure and bear different risks.

The increase of yields also spread to the German Pfandbrief market, although
Pfandbriefe are usually seen as close substitutes for high-quality government bonds and
there has never been a Pfandbrief default. Due to their security mechanisms and the
high quality of their collateral, Pfandbriefe have been considered virtually default-free.
Therefore, the yield spread with respect to German government securities has often been
interpreted as a liquidity premium. During the recent financial crisis, however, one has
observed yield differences between segments of the Pfandbrief market or single Pfandbrief
issues whose liquidity is nearly the same. Hence, it is becoming evident that the yield
spread between Pfandbriefe and German government securities cannot be interpreted as
a pure liquidity premium.

The purpose of this study is an in-depth analysis of the yield spreads within the
Pfandbrief market. We investigate the main risk factors perceived by investors and their
relative valuation for the time period from 2000 to 2009. In particular, we examine
whether liquidity, the quality of the issuer, the type of collateral, or the quality of
the underlying cover pool is the main driver of the yield spreads between individual
Pfandbriefe. Moreover, we gain insights into the behavior of Pfandbrief spreads during
different periods — the pre-crisis period and the period of the recent financial crisis.

Our contribution to the literature is threefold. First, in contrast to the assumption of
Koziol and Sauerbier (2007) or Kempf et al. (2010), we show that liquidity is an important,

but not the exclusive factor when explaining Pfandbrief yield spreads. Second, in addition



to previous studies such as Birkmeyer and Herbert (2002) and Breger and Stovel (2004),
we analyze individual Pfandbrief spreads over time and explicitly account for the issuers’
default risk. Third, we are the first to study the impact of the cover pool quality by using
the publications according to § 28 Pfandbrief Act.

With its origin in 1769, the German Pfandbrief is one of the oldest asset-backed
securities in the world. The cover pools mainly consist of high-quality public sector loans
or prime mortgage loans. With an average outstanding volume of EUR 916 billion, the
Pfandbrief market is one of the largest fixed income markets in the world.! In contrast
to MBS and ABS, however, the structure is quite different: (i) the Pfandbrief is a claim
on the issuer and the cover loans remain on the issuer’s balance sheet instead of being
transferred to a special purpose vehicle, (ii) the coupon and redemption payments are
agreed on in advance and the investor does not bear any prepayment risks, (iii) the direct
access to the cover pool is only necessary if the issuer defaults on its liabilities, (iv)
there are very strict legal requirements with regard to the allowed pool assets and their
valuation,? (v) pool borrowers are liable with all of their assets and not only with the
underlying real estate property (no jingle mail). This strong legal protection certainly is
one of the reasons that a default on a Pfandbrief has never occurred. As the Pfandbrief
has proven to be a successful source of German mortgage and public-sector loan funding
and solves some of the moral hazard problems associated with MBS and other ABS, the
introduction of a similar covered bond legislation is currently also discussed in the United
States.?

Our study is particularly related to the literature on German Pfandbriefe and, in
general, to the literature on liquidity and credit risk premia in fixed income markets.
Despite the ample size of the German Pfandbrief market and its systemic importance
for the German banking system, there are only few academic studies analyzing this
market in detail. Empirical studies of the Pfandbrief market usually investigate the yield

difference between Pfandbriefe and German government bonds (Bunds). Biihler and Hies

!Pfandbrief market statistics (2003-2009), Association of German Pfandbrief Banks (vdp).

2In comparison to other covered bond markets, the Pfandbrief is considered to have the most restrictive
legal requirements.

3See, e.g., Lucas et al. (2008) and Bernanke (2009).



(1998) and Jobst (2006) investigate the spread dynamics, but do not come up with an
economic explanation for the yield differences. Rees (2001) develops a forecasting model
for the 10 year Pfandbrief spread using macroeconomic factors. This model, however,
does not differentiate between the different types of Pfandbriefe. Koziol and Sauerbier
(2007) and Kempf et al. (2010) argue that Pfandbriefe are considered as default-free and
that yield differences between Pfandbriefe and Bunds have to be ascribed to liquidity
differences. With this presumption, they estimate term structures of illiquidity spreads
between Pfandbriefe and Bunds. In contrast to their findings, our results show that
liquidity is an important, but not the exclusive factor driving Pfandbrief yield spreads.

Schéfer and Hochstein (1999) and Birkmeyer and Herbert (2002) investigate yield
differences in the market for Jumbo Pfandbriefe and relate them to several explanatory
variables like the outstanding amount and the Pfandbrief rating. Whereas Schafer and
Hochstein (1999) conclude that the Jumbo Pfandbrief market is rather homogenous,
Birkmeyer and Herbert (2002) find higher yields for Pfandbriefe issued by mortgage
banks relative to public banks. They expect an increasing importance of the issuer’s
quality for the relative pricing of Jumbo Pfandbriefe. Breger and Stovel (2004) study the
effect of credit risk and liquidity in the market for traditional and Jumbo Pfandbriefe.
The authors find a significant liquidity premium of 15 bp between traditional and Jumbo
Pfandbriefe whereas differences between AAA and AA rated Pfandbriefe do not have a
significant effect. Siinderhauf (2006) investigates the impact of the issuer’s default risk on
the pricing of Pfandbriefe. By applying and calibrating a structural Merton (1974)-type
model for a Pfandbrief bank, he comes to the conclusion that mortgage Pfandbriefe should
be considered as widely independent from the issuer’s quality. We extend this strand of
literature by conducting an in-depth analysis of individual Pfandbrief spreads. In addition
to the previous studies, we consider the time-variation by investigating different market
environments and explicitly account for the issuers’ default risk. Moreover, we are the
first to study the impact of the cover pool quality by using the publications according to
§ 28 Pfandbrief Act.

In a study of the European covered bond market, Packer et al. (2007) argue that

the pricing of covered bonds is robust to idiosyncratic shocks to issuer credit risk and to



the value of cover pools. In contrast to their study, we find that, particularly during times
of financial turmoil, the issuer rating as well as the cover pool quality has a considerable
impact on the yield spreads. In general, we do not aim to contribute to the literature
on yield differences between covered bonds in different regulatory environments. Former
studies like Packer et al. (2007) and Volk and Hillenbrand (2006) have shown that covered
bond yields significantly depend on the nationality of the issuer. As a uniform covered
bond regulation does not exist in Europe, it is nearly impossible to meaningfully compare
and to unambiguously extract the different risk components. Therefore, we focus on the
German Pfandbrief market with a uniform regulatory environment for all issues.

A large number of studies investigate liquidity and credit risk premia in the corporate
bond market. These studies, like Collin-Dufresne et al. (2001), Longstaff et al. (2005),
Chen et al. (2007), De Jong and Driessen (2007), and Dick-Nielsen et al. (2009), mostly
study unsecured bonds that are not backed by collateral. Studies in the corporate bond
market, however, suffer from a considerable heterogeneity of bond characteristics and the
issuers strongly differ in terms of risk even within a rating class. Therefore, the authors
have to rely on strong assumptions to disentangle liquidity and credit risk. In contrast,
due to the high level of standardization and the legal requirements, it is relatively easy
to isolate the different risk components within the Pfandbrief market.

The main results of our study are the following. First, we show that liquidity is
not the exclusive driver of yield spreads between Pfandbriefe and German government
bonds and issuer-specific effects as well as the quality of the cover pool are also relevant.
Second, yield spreads between individual Pfandbriefe are mainly driven by their relative
liquidity and whether they are covered by public-sector or mortgage loans. Whereas
the type of cover assets appears to be less important during the recent financial crisis,
liquidity proves to have the most important effect and accounts for up to 70 bp of the
yield spread. Third, our empirical results reveal that Pfandbrief investors demand an
additional default risk premium between low rated and high rated issuers of 7 bp during
normal market conditions and up to 40 bp during the financial crisis. Fourth, the impact
of the cover pool quality appears to be quite small. During the recent financial crisis,

however, maturity mismatches between Pfandbriefe and their corresponding cover pool



assets, the fraction of German cover assets and the granularity of the cover pool show a
significant impact on the yield spreads.

The remainder of this paper is structured as follows. In Section II, we begin by
describing the institutional details of the Pfandbrief market. Section III describes the
methodology of our analysis and presents the data. In Section IV, we provide and discuss

the empirical results. Section V concludes.

II Details of the Pfandbrief Market

This section reviews the most important features and the regulatory background of the
German Pfandbrief market.* The legal basis for a Pfandbrief issuance is the Pfandbrief
Act of 2005 that replaced the Public Pfandbrief Act (OPG) and the Mortgage Bank
Act (HBG) dating back to 1900. Until 2005, Pfandbrief issuers had to be specialized
banks, but nowadays every wholesale bank is allowed to apply for a Pfandbrief licence.
The Pfandbrief Act, however, sets restrictive formalities such that Pfandbriefe are highly
standardized and investors can easily assess their quality. Beyond the general banking
supervision under the terms of the German Banking Act (KWG), Pfandbrief issuers are
permanently supervised by an independent trustee appointed by the German financial
supervisory authority (BaFin). This strong regulation is set up to ensure timely payment
and remoteness in the case of bankruptcy.

Pfandbriefe are dual recourse bonds with (i) a claim on the issuer and (ii) a priority
claim on an underlying asset pool in case of a default. The cover pool is kept on the
issuer’s balance sheet and only separated in case of the issuer’s default. The cover
pool mainly consists of high-quality public-sector or first-rank residential and commercial
mortgage loans.® Pfandbriefe backed by loans to public-sector entities are called public
Pfandbriefe and those backed by mortgage loans are referred to as mortgage Pfandbriefe.

It is important to note that every issuer has only one cover pool for each Pfandbrief

4A more detailed description of the German Pfandbrief and the European covered bond markets can
be found, e.g., in Mastroeni (2001), Packer et al. (2007), and Cross (2008). Moreover, Peterson (2008)
investigates the main differences between Pfandbriefe and ABS.

5Moreover, Pfandbriefe on ship and airplane loans exist, but only account for a small fraction of the
Pfandbrief market.



segment. Hence, every public Pfandbrief of an issuer is backed by the same issuer-specific
public cover pool and every mortgage Pfandbrief by the same issuer-specific mortgage
cover pool. The Pfandbrief Act sets conservative guidelines for the quality, the size, and
the valuation of the cover assets as well as to its supervision to ensure timely payments
in case of an issuer’s default. Moreover, Pfandbriefe are not subject to prepayment risk,
and matured or defaulted loans in the cover pool have to be replaced by the issuer. The
issuer also has to assure that the present value of the cover pool assets always exceeds the
present value of the outstanding Pfandbriefe by at least 2%. This dynamic feature of the
cover pool further ensures a sustainable high collateral value for the Pfandbrief.

Public Pfandbriefe are issued on loans to the federal government, the federal state
governments, local authorities, and public-sector institutions in the European Economic
Area, Switzerland, the U.S., Canada and Japan. Moreover, loans to German public
agencies or public banks that are guaranteed by these bodies are eligible for the public
cover pool. It is noteworthy that the withdrawn public sector guarantees for Landesbanks
and for debt issued by savings banks in 2005 have led to a shrinking supply of public-
sector collateral and, therefore, public Pfandbriefe.® Mortgage Pfandbriefe are covered
by first rank mortgage loans fully collateralized by real estate properties in the European
Economic Area, Switzerland, the U.S., Canada and Japan. The underlying properties
may be residential, commercial, or both. The loan-to-value ratio of each underlying loan
must not exceed 60% and is subject to permanent supervision. Compared to covered
bond legislation in other countries or MBS, the maximum loan-to-value ratio required for
Pfandbriefe is most conservative. For the purpose of liquidity management, maturity-
matching between cover assets and outstanding Pfandbriefe, and currency hedging, it is
allowed to further include specified claims against qualified banks as well as derivatives.

Pfandbrief holders have preferential claims on the cover assets in the event of an
issuer’s insolvency. In this case, the cover pools are separated and managed by an
independent trustee (“Sachwalter”) in favor of the Pfandbrief holders. The cover pools
are not included in the insolvency proceedings until the Pfandbrief creditors are fully

redeemed. Alternatively, another Pfandbrief issuer may take over the cover assets and

6See, e.g., ECB (2008), p. 10.



serve the Pfandbrief payments in a timely manner. An early repayment of the Pfandbrief
should be avoided. All these arrangements are set to ensure that Pfandbrief holders are
additionally protected against insolvency caused outside the issuer’s cover operations and
that the Pfandbrief payments occur on time.

An important Pfandbrief segment is the market for Jumbo Pfandbriefe. This segment
is defined by minimum standards agreed on by Pfandbrief banks. It was introduced in
1995 in order to increase the liquidity of large Pfandbrief issues. Jumbo Pfandbriefe are
required to be plain-vanilla bearer bonds with fixed coupon payments, a bullet payment
at maturity, and without embedded options. The minimal issue size is EUR 1 billion.
Moreover, Jumbo Pfandbriefe have to be listed at an exchange, and at least five market
makers have to continuously provide a price quote for a trading volume of up to EUR
15 million. In addition, the quoted bid-ask spread is not allowed to exceed a maturity-
dependent boundary. These standards significantly enhance the liquidity in this segment,
and Jumbo Pfandbriefe are very actively traded.” Smaller and less liquid issues in either

bearer or registered form are commonly referred to as traditional Pfandbriefe.

IIT Data and Methodology

III.1 Bond Prices and Yield Spreads

Our sample period covers the time span from January 2000 until January 2009. To gain
insight into the behavior of liquidity and credit risk premia during the recent financial
turmoil, we divide our sample period into three sub-sample periods. The first sub-sample
period is referred to as pre-crisis and covers the time span previous to the subprime
crisis. It ranges from January 2000 until June 2007. The second sub-sample period lasts
from July 2007 until 14 September 2008 and is considered the subprime crisis. The third
sub-sample period starts after the collapse of Lehman Brothers on 15 September 2008
and ends in January 2009. We refer to the last period as the post-Lehman period.

We consider all public and mortgage Pfandbriefe outstanding in our sample period

with fixed coupon and without embedded options. Our total sample consists of 6,398

"See, e.g., Winkler (2006).



Pfandbriefe issued by 80 different banks. We exclude all Pfandbriefe that do not have at
least one price quote during the sample period or for which the prices exceed reasonable
bounds.® Since trading close to maturity is particularly thin and small pricing errors
translate into relatively large annualized yield errors, we exclude all Pfandbriefe with less
than six months to maturity. After this data preparation, we remain with 2,592 Pfandbrief
issues and almost 182,000 weekly price observations.

We use weekly mid prices obtained via Bloomberg over the whole observation period.
Approximately 60%—-70% of the Pfandbrief market volume is traded over the phone and
most of the remaining part on electronic trading platforms.® Due to marginal trading on
stock exchanges, Bloomberg is the most reliable source available since prices are provided
by at least five contributors.'® Bloomberg prices are quoted on a three-day settlement
basis, and we compute accrued interest using the respective day count fraction. We select
Wednesdays as valuation days as very few holidays happen to coincide with Wednesdays.
We use the price of the same week’s Tuesday or Thursday if a Wednesday price is not
available. In this case, we adjust the calculation of accrued interest.

Table 1 presents the summary information of the data set. Panel A shows that
traditional Pfandbriefe account for the major part of the number of issues in the German
Pfandbrief market. However, we have access to price data of only 35% of these issues in
contrast to 90% of the Jumbo issues. Moreover, Jumbo and traditional Pfandbrief issues
differ considerably in terms of their outstanding amount which is approximately 10 times
higher for Jumbos, and the Jumbos in our sample appear to have a slightly longer time to
maturity on average. Due to the higher liquidity in the Jumbo segment, it is not surprising
that the number of weekly bond price observations for Jumbos exceeds the number for
traditional Pfandbriefe. This discrepancy is even more pronounced during the financial
crisis. Moreover, it is important to note that nearly all Jumbo and approximately 90% of
all traditional Pfandbrief price observations used in our study are on Wednesdays.

Panel B of Table 1 shows the distribution of the Pfandbrief issues with respect to

8We exclude price quotes below 1% and above 500% that are apparently due to data errors.

9See, e.g., Winkler (2006), p. 25.

10The prices are indicative and do not represent actual transactions. However, we cross-check our
results with data provided by Morgan Stanley and did not find meaningful differences.



the issuer rating classes. Pfandbrief issues are grouped into the classes according to their
issuers’ long-term credit rating. We calculate this rating as the average rating from the
three major rating agencies Fitch, Moody’s and Standard & Poor’s. Pfandbrief issuers
are mainly rated AA and A and the rating classes are similarly distributed in each of the
Pfandbrief segments. As no issuer is rated AAA during the financial crisis periods and
the number of issuers rated BB is rather small, we consider only the three different rating
segments AAA/AA, A, and BBB/BB for our empirical study.

We compute individual yield spreads for every Pfandbrief on a weekly basis relative
to (i) German government bonds (Bunds) and (ii) public Jumbo Pfandbriefe. We
choose Bunds as the natural risk-free benchmark and public Jumbo Pfandbriefe as
they are considered the safest and most liquid instruments in the Pfandbrief market.
This approach facilitates identifying risk premia within the Pfandbrief market that are
not driven by factors that affect the Pfandbrief market as a whole. For yield spreads
relative to Bunds, we use Nelson and Siegel (1987) term structure estimates provided
by the Deutsche Bundesbank. For public-sector Jumbo Pfandbriefe, we estimate the
Nelson-Siegel parameters on a weekly basis by minimizing the squared differences between
estimated and observed yields.!! The mean absolute yield error of the estimation is 3.67
bp on average.

To avoid distortions due to maturity, coupon, or taxation effects as in the case
of simply comparing yields-to-maturity of duration-matched bonds, we define the yield
spread of an individual Pfandbrief as follows: First, we calculate a theoretical bond price
as the bond’s cash flows discounted with the benchmark yield curve. Second, given
the theoretical and the actual bond price, we compute the theoretical and the observed
yield-to-maturity. The yield spread is the difference between the actually observed and
the theoretical yield.

" This approach is consistent with the methodology of Deutsche Bundesbank. See, e.g., Schich (1997),
p. 18.



I1I.2 Explanatory Variables

We relate the obtained yield spreads to the following explanatory variables that capture
the different risk factors within the Pfandbrief market. These factors should, at least
partially, account for the yield differences between particular issues.

It is an advantage of the Pfandbrief market that different risk components are
relatively easy to identify by just comparing the different market segments. First, we
compare the yield spread between mortgage and public Jumbo Pfandbriefe by introducing
a mortgage Jumbo dummy variable. Usually, at least before the advent of the Greek
sovereign debt crisis, Pfandbriefe backed by mortgages are considered to be more risky
than Pfandbriefe backed by high-quality public-sector debt. Therefore, we expect
mortgage Jumbo Pfandbriefe to trade at a credit risk yield premium compared to public
Jumbo Pfandbriefe. Second, we introduce a dummy for a public traditional Pfandbrief.
By definition, Jumbo Pfandbriefe are more liquid in terms of outstanding volume, a
maximal bid-ask spread, and the vested market-making, among others. Hence, public
traditional Pfandbriefe should trade at a liquidity yield premium compared to public
Jumbo Pfandbriefe. Third, a dummy for traditional mortgage Pfandbriefe measures the
joint effect of liquidity and credit risk. For the sovereign bond market, Favero et al. (2010)
find yield differences increasing in both liquidity and credit risk with an interaction term
of the opposite sign. Moreover, Biihler and Trapp (2010) find a negative correlation
between liquidity and credit risk for high quality AAA rated corporate bonds.!? As the
Pfandbrief market is comparable to the European sovereign bond market and to high
quality corporate bonds in terms of liquidity and credit risk, it is reasonable to expect a
similar result, i.e. a yield premium that is positive, but smaller than the sum of the pure
liquidity and the pure credit risk premium.

It is straightforward to classify the different Pfandbrief issues with respect to their
Pfandbrief rating. The Pfandbrief rating mainly measures the quality of the underlying
cover pool. For a high Pfandbrief rating, it has to be highly plausible that the Pfandbrief
payments can be made by the underlying cover pool even if the issuer defaults. At the

outset, Pfandbrief ratings were independent from the general financial strength of the

12For lower rated bonds, however, they find a positive correlation.
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issuer, but nowadays rating agencies also consider the issuer rating to compute a limit
for the highest possible Pfandbrief rating.'® As Pfandbriefe are backed by the cover pool,
however, their rating exceeds or is at least equal to the issuer’s long term credit rating.

We use data on the issuance rating published by Bloomberg. This data, however,
should be used with care as the fraction of several rating classes changes significantly
over time. At the beginning of our sample period, 80% of all price observations are from
Pfandbriefe that are not rated. This number declines to approximately 45% until the
end of 2004, presumably driven by rating requirements from investors. Starting with
the advent of the subprime crisis, this fraction steadily declines below 1%. This sharp
decline provides evidence that Pfandbriefe without rating are scarcely traded during
the recent financial turmoil. Moreover, conversation with Pfandbrief issuers suggest
that in recent years it has become hardly possible to place a Pfandbrief without rating
due to the investors’ requirements. Vice versa, the fraction of AAA-rated Pfandbrief
observations increase from 20% to 88% during our sample period and the fraction of
AA-rated Pfandbrief observations from 0% to 11%.

Even though Pfandbriefe are backed by high-quality cover pools that may serve the
Pfandbrief payments after an issuer’s default, the issuer rating may also have an impact
on their relative pricing. For our study, we use the long-term issuer credit rating from
the three major rating agencies Fitch, Moody’s and Standard & Poor’s and calculate an
average rating. The issuer rating serves as a measure for the issuer’s default risk, and
its impact on the yield spread can be interpreted either as credit risk premium or as
liquidity premium, or both. The credit risk view considers that the cover pool may not
be sufficient to serve the Pfandbrief payments after the issuer’s default. Then, a direct
loss on the Pfandbrief may occur. The liquidity view deems the cover pool to be valuable
enough to serve the payments but anticipates a collapse in trading the defaulted issuer’s
Pfandbriefe. Since both risks are serious for investors and should affect the yield spread

in the same direction, it is difficult to isolate the particular premia. In general, however,

13Standard & Poor’s were the last to consider the issuer’s rating when they changed their rating
methodology at the end of 2009.
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a better long-term issuer credit rating should lead to a lower yield spread.'*

Pfandbrief issuers also differ by the type of institution. Pfandbriefe issued by
Landesbanks until 18 July 2005 are guaranteed by the German federal states through
a so-called guarantor liability (“Gewéahrtragerhaftung”) mechanism.’> Due to this
guarantee, we expect Landesbanks’ Pfandbriefe that are issued until 18 July 2005
trading at a yield discount relative to comparable Pfandbriefe of other issuers. After
its discontinuation, the yield spreads should rise considerably. Moreover, we investigate
whether Landesbank Pfandbriefe trade at significant discounts or premia during the recent
financial turmoil.

Typical proxies for the liquidity of a fixed income security are trading activity, the
bid-ask spread, the proportion of zero-return days, the outstanding amount, and the age.
For this study, only the last two proxies are available. A higher outstanding amount signals
a higher liquidity and, therefore, should lead to a lower yield spread. Moreover, trading
directly after the issuance date is usually more active and diminishes as the security
ages. Therefore, the liquidity premium and, thus, the yield spread should be positively
related to the Pfandbrief’s age. To account for differences in the maturity spectrum of
the Pfandbriefe, we standardize the liquidity measure and use the relative age, i.e. the
age divided by the initial time to maturity.

For our study we also consider fixed effects for the single Pfandbrief issuers. Thereby,
we take idiosyncratic effects like the financial disorder of Allgemeine Hypothekenbank
Rheinboden (AHBR) in 2001-2005 and the tremendous problems of DEPFA and Hypo
Real Estate during the recent financial turmoil into account. We will address these

particular effects when presenting our empirical results.

I11.3 Cover Pool Information According to § 28 Pfandbrief Act

For an in-depth yield spread analysis, we further obtain information on the particular cover

pools. Since the Pfandbrief Act came into effect on 19 July 2005, issuers are required

Instead of only using the rating categories, the use of the Pfandbrief issuers’ CDS spreads would be
a meaningful alternative. Unfortunately, CDS spreads are not available for most of the issuers.

Due to a Grandfather clause, Pfandbriefe issued after 19 July 2001 are guaranteed if they do not
mature after 31 December 2015.
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to publish details of their cover pool composition to enhance the transparency of the
Pfandbrief market. These publications according to §28 Pfandbrief Act are compulsory
for all issuers starting on 31 December 2005 and are released on a quarterly basis as of
31 March, 30 June, 30 September, and 31 December. The reports are usually published
on the issuer’s website within six weeks after the reporting date.'6

The transparency report of an issuer basically contains the following information
on the public-sector cover pool and all outstanding public Pfandbriefe as well as on the

mortgage cover pool and all outstanding mortgage Pfandbriefe:!”

Notional Pfandbrief volume outstanding, the corresponding cover pool values, and

the amount of overcollateralization

— Present value'® of outstanding Pfandbriefe, the corresponding cover pool present

values, and the amount of overcollateralization

Maturity profile of outstanding Pfandbriefe and cover loans

— Categorization of mortgage cover pool by cover loan size

Breakdown of public cover pool by borrower’s place of residence

— Breakdown of mortgage cover pool by real property location and property type

financed

We collect these data for 40 Pfandbrief issuers from their website or their investor relations
department for the time span from December 2005 to December 2008.!? These dates are
determined by the first compulsory report and the last report within our sample period,

respectively. Table 2 presents the summary information for the cover pool information.

16Recently, the Association of German Pfandbrief Banks has started a transparency initiative and
publishes the reports of all their members in a uniform format on their website. This data, however, only
dates back to the fourth quarter 2009.

17 Additional cover pool assets and derivatives as well as the cover loans being overdue for at least 90
days are also reported. These values, however, usually account for a negligible fraction of the cover pool
and, therefore, are not considered in our study.

18In this context, the “present value” is defined according to the Pfandbrief-Barwertverordnung
(PfandBarwertV) as the sum of future cash flows discounted by using customary yield curves.

9Due to mergers and acquisitions within the last years, the number of Pfandbrief banks in our sample
dropped to 46. Six issuers with in total only 27 outstanding Pfandbriefe do not report according to the
current Pfandbrief Act.
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The results show that cover pools differ considerably between different issuers. For public
Pfandbriefe, for example, the cover pool’s notional values range between EUR 60 million
and EUR 91,383 million. For mortgage Pfandbriefe, the range lies between EUR 75 million
and EUR 54,237 million. On average, approximately 3/4 of the total cover pool consists
of public-sector loans. This number slightly declines over time.

Most of the outstanding Pfandbriefe and cover pool loans have a maturity of 1 to 5
years with slight differences between the issuers. For public Pfandbriefe, a large fraction
of the pool consists of German cover pool assets. For mortgage Pfandbriefe, the majority
is also backed by German cover loans. Whereas a considerable amount of commercial
mortgages in the cover pools is from abroad, there is only a small amount of foreign
residential mortgages. However, there is a great variety between issuers since issuers
without any German cover pool asset as well as issuers without any foreign cover pool
asset, exist,.

Recognizing the differences between the cover pools, we define the following
explanatory variables to capture the different types of risk within the cover pools. These

variables are calculated for every Pfandbrief issuer on a quarterly basis.

Cover pool value — Outstanding amount Pfandbriefe

— Overcollateralization: OC = Outstanding amount Pfandbriefe

— Term transformation: TRANS =

Average maturity of pool assets — Average maturity of outstanding Pfandbriefe

— Percentage of Pfandbriefe due the following year:

PB __ Amount of Pfandbriefe due next year
DUE — " Outstanding amount Pfandbricfe

— Percentage of cover loans due the following year:

CL __ Amount of cover loans due next year
DUE — Total amount cover loans

Amount of German cover pool assets
Total amount cover pool assets

— Percentage of German cover pool assets: GERM =

Amount of cover loans < EUR 300.000
Total amount cover loans

— Percentage of small cover loans: SMALL =

Amount of cover loans > EUR 5 million
Total amount cover loans

— Percentage of large cover loans: LARGE =

Amount of residential cover loans
Total amount cover loans

— Percentage of residential cover loans: RES =
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Amount of commercial over loans
Total amount cover loans

— Percentage of commercial cover loans: COM =

Table 3 shows the summary statistics of these variables. Overcollateralization (OC') can be
measured on a notional or present value basis. The median OC amounts to 9.8% for public
and 17.8% for mortgage Pfandbriefe on a notional basis and is slightly higher in terms of
present value. §4 Pfandbrief Act requires the OC' to be a least 2% on a present value basis
and, therefore, the minimum is always above this value. The extreme maximum values
are for WestLB that had already built a large cover pool when it started to issue the first
public-sector Pfandbriefe under the new Pfandbrief Act, and for SachsenLB with many
cover loans, but hardly any mortgage Pfandbrief outstanding shortly before taken over by
LBBW. Maintaining the OC' on a higher level than the minimum level is often required by
rating agencies for assigning a specific Pfandbrief rating. In particular, this requirement is
made for mortgage Pfandbriefe, leading to a higher OC on average. In general, however,
a higher amount of OC shows a relatively higher amount of assets to guarantee for the
outstanding Pfandbrief payments for both, public and mortgage Pfandbriefe. Therefore,
we expect the yield spread to be negatively related to OC.

The term transformation (TRANS) measures the volume-weighted average maturity
of cover pool assets versus outstanding Pfandbriefe. If TRANS is zero, the average
maturities coincide. A higher TRANS signals a shorter average maturity of the
outstanding Pfandbriefe, a smaller one signals a shorter average maturity of the cover
pool. On average, TRANS is slightly below 1/2 year, i.e. the average cover pool maturity
is 1/2 year longer than the average maturity of the outstanding Pfandbriefe. However,
there may be large maturity mismatches since TRANS ranges between —6 and 6 years. In
general, a maturity mismatch may cause several problems. First, the cover pool and the
outstanding Pfandbriefe may react differently to interest rate changes. Second, a shorter
maturity of the outstanding Pfandbriefe may lead to the need of refinancing for the issuer.
In particular, this is important when markets dry up and refinancing is difficult. Third,
a shorter maturity of the cover pool may force the issuer to provide additional cover
assets. Therefore, a higher TRANS as well as a lower TRANS may signal higher risks
for the Pfandbrief holder and we expect a positive relation between the yield spread and

| TRANS|.
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The interpretation of the next two variables, the percentage of Pfandbriefe and
cover loans due the following year (PBpyr and CLpyg), is quite similar. A higher PBpyg
may signal the need of short-term refinancing, a higher CLpyg the necessity to provide
additional cover assets. Hence, we expect both variables to be positively related to the
yield spread. Table 3 shows meaningful differences between the issuers. On average,
PBpyr and CLpyr amount to 15% to 20%, but may also be 0% or almost 100%. These
variables, however, have to be used with care since maturity mismatches can also be
compensated by the use of derivatives or other bank assets and liabilities.

Pfandbriefe are mainly backed by German cover assets with median values of 89%
for public and 98% for mortgage Pfandbriefe. However, the percentage of German cover
assets (GERM) varies substantially between 8.5% and 100%. This variable can have two
opposite effects. On the one hand, GERM signals lower diversification and, therefore,
higher residual risk, which should lead to a higher risk premium. On the other hand,
German public-sector debt is considered relatively safe compared to other European
countries, and the German real estate market has shown less volatile and less overvalued
than real estate markets of other countries.? Therefore, German cover assets can be
regarded as less risky leading to a lower yield spread. The empirical analysis will provide
evidence whether one of these effects is prevalent or whether the impact even depends on
the considered sample period.

SMALL and LARGE show the percentage of mortgage cover loan amounts below
EUR 300,000 and above EUR 5 million, respectively. Their values range between 0% and
100%. A higher value of SMALL means that the cover pool is more granular and hence,
ceteris paribus, less risky. Therefore, we expect the yield spread being negatively related
to SMALL. Vice versa, we predict a positive relation for LARGE as a measure for low
diversification.

On average, Pfandbrief issuers finance residential and commercial mortgages in equal
shares. However, there are large differences between issuers, ranging from complete

residential financing to complete commercial financing. Since commercial financing is

20For the last ten years, the IPD Total Return Property Index for Germany shows a substantially lower
annualized volatility of below 1% compared to values above 2% for most other countries (up to 5% for
the United States).

16



usually more risky and shows a higher dependence on the business cycle, a high fraction
of commercial mortgages (COM) — or, equivalently, a low fraction of residential mortgages
(RES) — should lead to a risk premium for the corresponding Pfandbriefe. Moreover, it
is important to note that the variables RES and COM are closely related to SMALL and
LARGE as residential mortgages are typically smaller and commercial mortgages often
exceed EUR 5 million. Therefore, is is not surprising that the variables are positively
correlated, with p(SMALL, RES) = 0.93 and p(LARGE, COM) = 0.89. To avoid the
problem of multicollinearity, we do not simultaneously include them into a regression.
We compute the quarterly yield spreads for each Pfandbrief as the average of the
weekly yield spreads during the six weeks following the record date. This period is the
usual time by which nearly all issuers have published their reports. The calculation of
the average yield spread during this period is considered as a trade-off between using the
yield spread precisely at the record date or using the yield spread after six weeks when the
information is actually available to all market participants. As the cover pool composition
for a single issuer remains relatively constant over time, this assumption is not likely to
distort our results. After the quarterly calculation, we remain with 972 outstanding
Pfandbriefe with available price data and 4,678 quarterly yield spreads for the time span
from December 2005 to December 2008. Table 4 presents the summary information for
the quarterly data. The number of available issues drops due to the modification of the
time period. The composition of the data set in terms of Pfandbrief segments and rating

classes, however, does not change notably.

IV Empirical Results

IV.1 Descriptive Statistics

We first investigate the yield spreads of the different Pfandbrief segments relative to
Bunds. Figure 1 shows the average yield spreads of the four segments on a weekly basis.
The vertical lines mark the beginning of the subprime crisis period, and the post-Lehman
period, respectively. In the pre-crisis period until June 2007, the average Pfandbrief spread

for all segments relative to Bunds is approximately 10 bp with a maximum of up to 30
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bp. Surprisingly, also periods with average Pfandbrief spreads below zero exist, showing
that Pfandbriefe sometimes even trade at a small yield discount relative to Bunds. This
result signals the very high quality of Pfandbriefe perceived by investors.

With the advent of the subprime crisis the picture completely changes. Starting in
July 2007, the average yield spreads steadily rise to approximately 50 bp until September
2008. Furthermore, after the collapse of Lehman Brothers, the spreads drastically increase
to approximately 120 bp for Jumbo Pfandbriefe and 150 bp for traditional Pfandbriefe.
These spreads signal the high risk premia demanded by investors during the recent
financial turmoil and suggest that, at least during financial crises, Pfandbriefe cannot
be regarded as close substitutes for Bunds in terms of risk. Moreover, this figure clearly
supports the partitioning of our sample in a pre-crisis period and separate periods for the
subprime crisis and the post-Lehman financial crisis.

Comparing the Pfandbrief spreads with respect to Bunds, however, does not allow
to disentangle the different risk premia contained in the Pfandbrief market. Hence, it is
still questionable whether the strong increase in yield spreads is mainly driven by liquidity
or credit risk. For an in-depth analysis, we therefore compute the yield spreads relative
to public Jumbo Pfandbriefe. This approach enables us to better isolate the individual
risk premia by comparing Pfandbriefe that only differ in one dimension. Figure 2 shows
the average yield spreads of the remaining three Pfandbrief segments on a weekly basis
and striking yield differences within the Pfandbrief market become visible.

Similar to the yield spreads relative to Bunds, this figure also shows a different
behavior during the pre-crisis period, the subprime crisis, and the post-Lehman period.
In the pre-crisis period, the three average segment yield spreads mostly vary between —5
bp and 10 bp. Whereas mortgage Jumbo Pfandbriefe trade relatively stable at a yield
spread of 2 bp on average, traditional Pfandbrief yield spreads are more volatile and trade
at a premium of 3-5 bp on average. With the beginning of the subprime crisis, the average
yield spreads increase to 10 bp for mortgage Jumbo Pfandbriefe and 20 bp for traditional
Pfandbriefe, rising up to 50 bp after the collapse of Lehman Brothers.

For a detailed analysis, Table 5 shows the descriptive statistics of the individual

yield spreads relative to the average public Jumbo Pfandbrief yield curve for the total
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sample and the different subperiods. In general, mortgage Jumbo Pfandbriefe trade at a
small premium and traditional Pfandbriefe at a larger premium relative to public Jumbo
Pfandbriefe. Hence, Pfandbriefe backed by mortgages seem to be considered as more risky
than those covered by public-sector loans. Moreover, the lower liquidity of traditional
Pfandbriefe is priced with 4-6 bp on average relative to Jumbo Pfandbriefe. During the
crisis subperiods the average yield spreads significantly increase up to 38 bp for public
traditional Pfandbriefe. Even though a rise in the credit risk premium for mortgage Jumbo
Pfandbriefe can be observed, the effect on the liquidity premia for traditional Pfandbriefe
is substantially larger.

Within a specific Pfandbrief segment, however, the yield spreads also vary
considerably. During the pre-crisis and the subprime crisis period traditional Pfandbrief
spreads are much more volatile with an increasing volatility during the latter period. In
the post-Lehman period, yield spreads highly fluctuate within all Pfandbrief segments.
Even for public Jumbo Pfandbriefe the yield spreads vary between —48 bp and 192 bp.
This observation shows that it is not sufficient to partition the Pfandbrief market into the
four segments to entirely explain the varying yield spreads. Hence, further risk factors
should be considered.

In summary, the results clearly show that the Pfandbrief market cannot be regarded
as homogenous and considerable differences between the Pfandbriefe segments as well as
between individual Pfandbriefe exist. In the following, we explore the yield spreads within

the Pfandbrief market in detail and relate them to liquidity and credit risk proxies.

IV.2 Analysis of Pfandbrief Spreads

In this section we investigate the Pfandbrief yield spreads on a weekly basis. We aim
to assign the different components of the yield spreads to the explanatory variables
introduced in Section II1.2. Panel A of Table 6 displays seven regression results for
the pre-crisis period which all comprise segment dummies and differ by the inclusion of
Pfandbrief rating dummies (Regression B) and issuer rating dummies (Regression C).
Regressions D to G further include the Pfandbrief’s relative age and outstanding amount

as liquidity proxies as well as two dummies for Landesbank Pfandbriefe issued before and
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after the abolishment of the guarantor liability on 18 July 2005.

The results show a significant and positive relation between the yield spreads and
the dummies for mortgage and traditional Pfandbriefe. Depending on the inclusion of
further explanatory variables, the average credit risk premium for mortgage Pfandbriefe
relative to public Pfandbriefe amounts to 2 bp and the average liquidity premium for
traditional Pfandbriefe relative to Jumbo Pfandbriefe adds up to 4 bp. The joint dummy
variable is always higher and approximately equals the sum of the credit risk and the
liquidity premium. Altogether, these segment variables already explain some part of the
variation in the yield spreads.

As expected, the Pfandbrief rating has a significant influence on the yield spread
and a higher rating leads to a lower spread. The differences are around 2 bp between AA
and AAA rated Pfandbriefe. Surprisingly, the absence of a Pfandbrief rating does not
unambiguously lead to a higher yield spread. This result, however, may be driven by the
fact that Pfandbriefe are usually not rated in the beginning of our sample period and,
thus, a rating does not signal a higher credit quality per se. Even though the impact of the
rating dummies is significant, they hardly explain any variation in the yield spreads when
omitting the segment dummies (not reported). In contrast, the issuer rating may explain a
meaningful part, increasing the adjusted R? up to 10%. The results are also economically
significant as a Pfandbrief from a BBB/BB rated issuer on average trades at a premium
of more than 4 bp compared to a AAA/AA rated issuer. This result provides evidence
that investors already value the long-term issuer credit quality during the pre-crisis period
when Pfandbriefe are typically considered as close substitutes to Bunds.

The results also show a significant and positive relation between the yield differences
and the liquidity proxies. Besides the premium for traditional Pfandbriefe, a higher
relative age and a lower outstanding amount (both signaling a lower liquidity) lead to a
significantly higher yield spread. In particular, a Pfandbrief close to maturity on average
trades at an additional yield spread of 6 bp relative to its issuance. Hence, liquidity seems
to be an important priced risk factor even during the pre-crisis period.

Our results further show that the average yield spreads for Landesbank Pfandbriefe

significantly increase after the discontinuation of the guarantor liability. Investors seem
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to attribute a risk premium of 3 bp to Pfandbriefe that are not guaranteed by the federal
states even though the underlying cover pools did not change considerably. Overall, the
full model (Regression G) explains roughly 14% of the yield spread variation within the
Pfandbrief market.

The results for the subprime crisis presented in Panel B of Table 6 are similar in
terms of sign and significance, but much more pronounced. The yield spreads are higher
in absolute terms and the adjusted R? is up to 40%. It is important to note that the
credit risk premium between mortgage and public Pfandbriefe only increases to 35 bp
whereas the liquidity premium between traditional and Jumbo Pfandbriefe considerably
increases up to 14 bp. In contrast to the results in Panel A, the joint effect is smaller than
the sum of the credit risk and the liquidity premium, suggesting a negative correlation
between liquidity and credit risk. This result complements the findings of Favero et al.
(2010) for European sovereign bonds and Biihler and Trapp (2010) for high quality AAA
rated corporate bonds that, in contrast to the findings for sub-investment grade bonds,
liquidity and credit risk interact negatively in high quality bond markets.

Whereas the yield spread between AA and AAA rated Pfandbriefe is approximately
4 bp, the yield spreads between the issuer rating categories are up to 7 bp. Similar to
the pre-crisis period, the issuer rating explains a higher fraction of the variation in the
yield spreads. In addition, the Pfandbrief’s relative age and its outstanding amount have
a significant impact similar to the pre-crisis period, but larger in absolute values. This
result, in conjunction with the higher yield spreads for traditional Pfandbriefe, provides
evidence of a considerably higher liquidity premium during the subprime crisis.

In contrast to the results during the pre-crisis period, Landesbank Pfandbriefe are
penalized with significant yield spreads of up to 4 bp. This result can be rationalized by the
fact that nearly all Landesbanks were engaged in unsuccessful investments in the subprime
market. Hence, investors also appear to value the risk stemming from non-Pfandbrief
businesses. As expected, the yield spread is significantly higher for Pfandbriefe issued
after the abolishment of the guarantor liability.

The results substantially change during the period after the collapse of Lehman
Brothers. While the explanatory variables explain a large part of the yield spread in
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the previous regressions, Panel C of Table 6 shows that the Pfandbrief segments are able
to exclusively explain only 16%. The major part can be proxied by the issuer rating
dummies, the liquidity proxies and firm-specific effects leading to an adjusted R? of 50%
for the full model. However, there are still significant differences between the Pfandbrief
segments, most notably between traditional and Jumbo Pfandbriefe. The average yield
spread between these segments is up to 45 bp and shows the particular relevance of
liquidity in the post-Lehman era. Moreover, yield spreads between low and high rated
Pfandbriefe as well as low and high rated issuers increase considerably. The average yield
spread of a BBB rated issuer compared to an AA rated issuer exceeds 22 bp and is larger
than the impact of the Pfandbrief rating or whether the Pfandbrief is covered by mortgage
or public-sector loans. This result strongly indicates that investors consider the issuers’
default risk even though Pfandbriefe are backed by high-quality cover assets.

Besides the striking yield difference between traditional and Jumbo Pfandbriefe,
the relative age has a strong impact of up to 25 bp between recently issued and almost
matured Pfandbriefe. Hence, liquidity seems to be the most important factor considered
by Pfandbrief investors. However, the Pfandbrief yield spreads are also driven by various
issuer fixed effects during this periods. In contrast to the previous results, Landesbank
Pfandbriefe trade at a yield discount of up to 17 bp compared to other Pfandbriefe —
irrespective whether the Pfandbrief is issued before or after the discontinuation of the
guarantor liability. This result signals that, against the background of the financial
crisis, investors expect the owners or the state to rescue Landesbanks even though a legal
guarantee does not apply any more. Apparently, the evident problems of the private banks
DEPFA and Hypo Real Estate are priced by investors with yield spreads of approximately
96 bp and 50 bp, respectively. Hence, investors do not completely anticipate the rescue
of these issuers in case of default. However, it is important to note that the problems of
these issuers did not arise in the cover pool assets, but are due to non-Pfandbrief business.
Therefore, our investigation provides further evidence that investors evaluate the default
risk of an issuer to a large extent, even though the cover pools remain reliable.

In summary, our results show that the Pfandbrief market exhibits considerable

heterogeneity, and the risks perceived by investors strongly vary over time. During the
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pre-crisis and the subprime crisis period, the four Pfandbrief segments account for a large
part of the Pfandbrief yield spreads whereas the issuer rating does not play an important
role. After the collapse of Lehman Brothers, however, the issuer rating and issuer-specific
factors become more important. Moreover, it is surprising that the specific cover pool
quality, proxied by mortgage versus public-sector loans as well as the Pfandbrief rating,
seems to be only a subordinate factor beyond liquidity and issuer default risk. Therefore,
it seems sensible that rating agencies nowadays consider the issuer quality as an additional
factor for their rating methodology. Above all, liquidity appears to be the most important

risk factor priced in the secondary Pfandbrief market.

IV.3 Detailed Analysis Using Cover Pool Data

Up to this point, we only approximate the cover pool quality by the distinction between
mortgage and public-sector cover loans and the Pfandbrief rating. In the following, we
explicitly consider proxies for the quality of the cover pool using the information according
to § 28 Pfandbrief Act presented in Section II1.3.

Cover pool information is available on a quarterly basis only. In order to ensure
consistency, we initially compare the basic results for weekly and quarterly yield spread
data. Table 7 reports the descriptive statistics for the individual Pfandbrief yield spreads
relative to public Jumbo Pfandbriefe on a quarterly basis. The results are very similar
to those using weekly data and being presented in Table 5: Mortgage Jumbo Pfandbriefe
trade at a small premium and traditional Pfandbriefe at a larger premium. The premia
substantially increase during the financial crisis. Even though the number of observations
is much smaller, the regression results do not change considerably when using quarterly
data. Table 8 shows that the sign of the coefficient estimates mostly coincide and the
magnitude is quite similar compared to the results displayed in Table 6. Hence, the
interpretation of the results does not change compared to the results for weekly data
presented in Section IV.2. This robustness check shows the consistency of the samples
with weekly and quarterly data. Therefore, we proceed with quarterly data to analyze
the impact of the cover pool variables.

The regression results presented in Tables 6 and 8 have shown that the model
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including the Pfandbrief segments, the issuer rating, and the liquidity proxies is superior
in explaining the individual Pfandbrief yield spreads. Therefore, we use this model as the
basic model when measuring the impact of the cover pool variables. In contrast to the
previous regressions, however, we refrain from using the Pfandbrief rating dummies since
we aim to measure the quality of the cover pool directly by using the cover pool variables
defined above. Table 9 displays the regression results for the pre-crisis period (Panel A),
the subprime crisis (Panel B) and the post-Lehman financial crisis (Panel C). Regression
A shows the basic model and Regression B to G include the six cover pool variables
defined in Section II1.3 separately. Regression H provides the coefficient estimates for the
cover pool variables only, and Regression I presents the results for the full model.

During the pre-crisis period, only the impact of the overcollateralization OC' is
significant when including the cover pool variables separately. As expected, a higher OC
leads to a lower yield spread. The impact, however, is economically small given that an
OC of 100% may decrease the yield spread by only 0.22 bp. Considering the six cover
pool variables alone, the adjusted R? amounts to roughly 3% signaling that only a very
small part of the Pfandbrief yield spreads can be explained by the cover pool variables.
Estimating the full model, however, leads to superior results. Even though the cover pool
variables only account for a small rise of the adjusted R2, three of them have a significant
impact. First, the OC' is significant negative as in Regression B. Second, a higher fraction
of German cover assets leads to a higher yield spread. Thus, Pfandbrief investors seem to
price the lower regional diversification within the cover pools. Third, Pfandbriefe with a
more granular portfolio trade at a significant yield discount, signaling the higher value of
Pfandbriefe with a diversified underlying cover pool.?!

It is important to note that the sign and significance of the basic model variables
do not change when including the cover pool variables. Comparing these results to Panel
A of Table 8, we provide evidence that, during the pre-crisis period, the Pfandbrief yield
spreads are mainly driven by the differences between the four Pfandbrief segments and
their relative liquidity. The additional impact of the issuer rating and the quality of the

cover pool is of minor importance.

21nstead of SMALL, we separately include LARGE, RES, and COM into the regression analysis. The
results, however, do not change remarkably, and the interpretation remains identical.
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The results only slightly change during the period of the subprime crisis. Whereas
the four Pfandbrief segments and the liquidity proxies already explain 42% of the variation
in the yield spreads, the full model only marginally improves the adjusted R? by 1%.
During the subprime crisis, however, the variable measuring the term transformation,
| TRANS|, has a significant impact on the yield spreads. A maturity-mismatch of the
cover assets and the outstanding Pfandbriefe by one year accounts for 1 bp of the yield
spread. Moreover, a higher fraction of Pfandbriefe due within the following year, PBpyg,
is significantly related to a higher yield spread. These results indicate that, during the
period of the subprime crisis, investors are concerned about the term transformation of
the Pfandbrief issuer. Moreover, as during the pre-crisis period, Pfandbriefe with a more
granular portfolio trade at a significant yield discount. However, the Pfandbrief segment
variables and the liquidity variables remain the primary drivers of the yield spread.

The picture completely changes when investigating the post-Lehman period. Panel
C of Table 8 has already shown that the issuer’s long term credit rating is an important
driver of the yield spread beyond the Pfandbrief segment and the liquidity variables. In
addition, Panel C of Table 9 provides evidence that Pfandbrief investors also evaluate the
cover pool quality in detail. When considering the six cover pool variables separately, four
of them are significantly related to the yield spread. As during the subprime period, the
term transformation, | TRANS|, is positively related to the yield spread with an impact of
6 bp for each year of maturity-mismatch. A higher amount of cover loans due within the
following year, CLpyg, is also positively related to the yield spread at a 10% significance
level. This is consistent with investors being concerned about the capability of the issuer
to provide additional cover assets of at least the same quality.

In contrast to the results for the pre-crisis period, the fraction of German cover pool
assets, GERM , has a significant negative impact. This result suggests that investors prefer
the high quality and lower volatility of German cover assets to international diversification
of the cover pool during times of financial turmoils. Moreover, a more granular cover pool
as measured with SMALL and, equivalently, a higher fraction of residential mortgages
have a significantly negative impact on the yield spread. Thus, Pfandbrief investors prefer

cover pools that are less volatile and less dependent on the contemporaneous economic
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conditions.

Considering the full model, Regression I shows that the cover pool variables
additionally account for almost 4% of the adjusted R? compared to the basic model
(Regression A). It is surprising that the cover pool variables even explain a larger part of
the Pfandbrief yield spread than the consideration of the Pfandbrief rating as in Regression
G in Panel C of Table 8. Moreover, it is noteworthy that the overcollateralization OC' does
not have a significant impact during the period of the subprime crisis and the post-Lehman
period. Moreover, the impact is economically very small in the pre-crisis period. Hence,
investors do not seem to take into account the amount of OC' when pricing a Pfandbrief.
On the one hand, this result may show that the legal requirement of a minimal OC' is
sufficient and any additional OC' does not have any impact. On the other hand, OC can
be regarded as less relevant since the number frequently may change by the issuance of
new Pfandbriefe. Overall, our results show that the general composition of the cover pool
is more important than simply the amount of overcollateralization.

Altogether, the results for the post-Lehman financial crisis provide evidence that
liquidity is the most important risk factor for pricing Pfandbriefe. Whereas it is
less relevant whether the Pfandbrief is backed by public-sector or mortgage loans, the
composition of the cover pool gains more importance. The issuer rating as well as

firm-specific effects remain relevant.

V Summary and Conclusion

In this paper we extensively study credit risk and liquidity premia within the Pfandbrief
market. In contrast to previous studies, we show that liquidity is not the exclusive driver
of yield spreads between Pfandbriefe and German government bonds and issuer-specific
effects as well as the cover pool quality is also relevant. Therefore, our results show that
the presumption of a homogenous Pfandbrief market cannot be sustained any longer.
Pfandbriefe differ with respect to their type of collateral, the quality of the issuer, the
quality of the cover pool, and their liquidity. In general, yield spreads between individual

Pfandbriefe are mainly driven by their relative liquidity and whether they are covered by
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public-sector or mortgage loans. Even though the recent financial crisis has its origin in
the mortgage market, the type of cover assets appears to be less important during this
period. Liquidity, however, proves to have the most important effect.

Strict legal requirements ensure the high quality of the Pfandbrief cover pool and
aim to guarantee the Pfandbrief holder timely payments of the Pfandbrief obligations.
However, the general quality of the Pfandbrief issuer still has an important impact, in
particular during the financial crisis. This result shows that Pfandbrief investors are
concerned about an issuer’s default and the potential subsequent illiquidity or devaluation
of a Pfandbrief. Hence, it is not surprising that nowadays all major rating agencies
consider the issuer rating as an important factor for their Pfandbrief rating methodology.

In general, the impact of the cover pool quality is quite small. Hence, our results
provide evidence that the strict regulation of German Pfandbriefe ensures the overall
high quality of the cover pool. During the recent financial crisis, however, some variables
like the term transformation between Pfandbriefe and their cover pool or the fraction
of German cover assets show a significant impact on the yield spreads. Therefore, the
mandatory publications according to § 28 Pfandbrief Act seem to be less important during
normal market times, but provide additional value in times of financial turmoil. During
these periods, Pfandbrief issuers with a sustainable cover pool may profit from relatively
lower refinancing cost.

Altogether, the Pfandbrief market has shown to develop from a relatively
homogenous market until the end of the nineties to a heterogenous market with
issuer-specific and liquidity related risk premia. The understanding of the different risk
premia within the Pfandbrief market is important for investors, issuers, and regulators.
Investors are mainly interested in accurately knowing about the risks inherent in the
Pfandbrief market during different market environments. Issuers need to know the
perceived risk factors priced by investors to design an optimal Pfandbrief issuance. As the
Pfandbrief market is systemic for the German banking system, regulators are concerned
about the issuers’ long-term ability to meet their Pfandbrief obligations. Moreover,
regulators from other countries should be informed about the important risk factors when

setting up a legal framework for covered bonds.

27



References

Bernanke, B. S. (2009). The future of mortgage finance in the United States. The B.E.
Journal of Economic Analysis & Policy, 9(3.2):1-9.

Biihler, A. and Hies, M. (1998). Yields and spreads on the German market. The
Pfandbrief, 3:51-58.

Biihler, W. and Trapp, M. (2010). Time-varying credit risk and liquidity premia in bond
and CDS markets. Working Paper, University of Mannheim, University of New South
Wales, and University of Cologne.

Birkmeyer, J. and Herbert, T. (2002). Jumbo Pfandbrief spreads: Everything new,
everything different or everything as it was? The Pfandbrief, 7:69-77.

Breger, L. and Stovel, D. (2004). Agency ratings in the Pfandbrief market. Journal of
Portfolio Management, 30(4):239-243.

Chen, L., Lesmond, D., and Wei, J. (2007). Corporate yield spreads and bond liquidity.
Journal of Finance, 62(1):119-149.

Collin-Dufresne, P., Goldstein, R., and Martin, S. (2001). The determinants of credit
spread changes. Journal of Finance, 56(6):2177-2207.

Cross, G. (2008). The German Pfandbrief and European covered bonds market. In
Fabozzi, F. J., editor, Handbook of Finance: Volume 1. Hoboken, NJ: John Wiley &

Sons.

De Jong, F. and Driessen, J. (2007). Liquidity risk premia in corporate bond markets.
Working Paper, Tilburg University and University of Amsterdam.

Dick-Nielsen, J., Feldhiitter, P., and Lando, D. (2009). Corporate bond liquidity before

and after the onset of the subprime crisis. Working Paper, Copenhagen Business School.

ECB (2008). Covered bonds in the EU financial system. European Central Bank,
December 2008.

Favero, C., Pagano, M., and von Thadden, E.-L. (2010). How does liquidity
affect government bond yields?  Journal of Financial and Quantitative Analysis,
45(1):107-134.

Jobst, A. A. (2006). European securitization: A GARCH model of secondary market
spreads. Journal of Structured Finance, 12(1):55-80.

28



Kempf, A., Korn, O., and Uhrig-Homburg, M. (2010). The term structure of illiquidity
premia. Working Paper, University of Cologne, University of Gottingen, and University

of Karlsruhe.

Koziol, C. and Sauerbier, P. (2007). Valuation of bond illiquidity: An option-theoretical
approach. Journal of Fized Income, 16(4):81-107.

Longstaff, F. A., Mithal, S., and Neis, E. (2005). Corporate yield spreads: Default risk
or liquidity? New evidence from the credit-default swap market. Journal of Finance,
60(5):2213-2253.

Lucas, D. J., Fabozzi, F. J., Goodman, L. S., Montanari, A., and Peter, A. (2008). Covered
bonds: A new source of U.S. mortgage loan funding? Journal of Structured Finance,
14(3):44-48.

Mastroeni, O. (2001). Pfandbrief-styple products in Europe. In The Changing Shape of
Fized Income Markets: A Collection of Studies by Central Bank FEconomists. Basel:

Bank for International Settlements, BIS Paper Series.

Merton, R. (1974). On the pricing of corporate debt: The risk structure of interest rates.
Journal of Finance, 29(2):449-470.

Nelson, C. and Siegel, A. (1987). Parsimonious modeling of yield curves. Journal of
Business, 60(4):473-489.

Packer, F., Stever, R., and Upper, C. (2007). The covered bond market. BIS Quarterly
Review, 34(3):43-55.

Peterson, C. L. (2008). Over-indebtedness, predatory lending, and the international
political economy of residential home mortgage securitization: Comparing the U.S.
subprime home mortgage lending crisis to home finance in the United Kingdom,

Germany, and Japan. Working Paper, University of Florida.
Rees, A. (2001). A fair value model for the Pfandbrief spread. The Pfandbrief, 6:59-66.

Schéfer, H. and Hochstein, M. (1999). Competitiveness of the German Pfandbrief. Recent
theoretical and empirical findings. Kredit & Kapital, 34(4):547-580.

Schich, S. T. (1997). FEstimating the German Term Structure. Discussion Paper 4/97,

Economic Research Group, Deutsche Bundesbank.

Siinderhauf, R. (2006). Bewertung des Ausfallrisikos deutscher Hypotheken-Pfandbriefe.
BWYV Berliner Wissenschafts-Verlag, Berlin.

29



Volk, B. and Hillenbrand, F. (2006). The European Jumbo covered bond market in the
footsteps of the German Pfandbrief. The Pfandbrief, 11:58-70.

Winkler, B. (2006). What you always wanted to know about the secondary market for
Jumbo covered bonds. The Pfandbrief, 11:22-27.

30



‘600 Arenue[ [un 000z Arenue wolj porad ouiry oY) I0] SISe(Q A[oaMm ® U0 Paje[No[ed oIk spealds ploif oFeloe

o], ‘syutod siseq Ul Spung UBULIOY) JO 9INIONI)S UL} 9} O} SAIYR[SI SIUSWISes JoLIqpue]J Inoj oY) Jo speaids poId oSeioar o1} smoys aIndy SIyJ,

SpUNg URULIOY) 0} dAIYR[RI spealdg P[oIA :T oInSIq

800¢ 900¢ ¥00¢ ¢00¢ 000¢
: 1 : 1 L 1
| I
| I
| I
| I
| I
| I
| |
[} I
| 1y
[}
_ VAN AL A < 1 VA A g - i
| 1 s>::,m,.u__.s«.._.f 2 _;1:« LA A Y i f}‘&w\, A ) ,.Sr.: v . ) ‘.& , .\s..,
\ N, v ¢ v __H... Y v * _., ' ‘~ | ~.— 1 ,.\.A\
iR , v i L
| &y
[}
|
[/

oqumf onqnd ——— [

[euorjipel ], 983 IO\ ---------
[BUOnIpeL], oqnd

oquin 98e8I0N ——

0¢

dq

00T

0sT

002

31



"'600¢ Arenuep [1un 000g Arenuer wolj porad oWy o1} I0] SISeq AJYo0M © U0 PajR[NO[ed oIk spealds plolf adelase oy,

‘squtod s1seq Ul 9jeriqpuelJ oquunp orqnd Jo 9INJONIIS ULIDY S} 0} SATJR[oI SJUSWSs JOLIqpPUe]J 991y} Jo speailds PoIA oFelose o) SMOYS oINSy SIY T,

aJoriqpue)J oquunp orqnd o0} aArye[RI spealdg PRIA g 0INSI

900¢ ¥00¢ ¢00¢ 0002

ﬁ._ n p 1 \a [}

INVES LT

vy Y4y !

Mooy Yny
L]

[euorpel], 98e3ION - - - - -

[eUOIIpPeLT, O1qnd

oquin 93e8I0N ——

09

32



879°] LT 574 8LE'S €Ge 18 CLT 6 06 Surjey] oN

6871 0 089 6€8 86 61 9¢ eI 1€ ad
G87'0T 81 665 ¢00°01 44 16 18 0% 06 dadd
Sv9'v.  TILG 009‘TT  ¥#££°09 €8¢'T GEY 187 ) 62€ A4
090°GL  To8'1 G8G°L €899 896°T G0G 8GT‘T iz 192 VV
099°TT 0 0 099°TT 4 €T 298 1 €g VVV
e TRWIO] SISLIO StsLIo-o1d e [eUOIIPRI],  [RUOI}IpRI], oquing oquin

-p)sod  owrrdqns 28e31I0]\ onqng o8e3I0[y  orqung guryey] Ionssy

(soo11g puog) suoryeAIosq() Ao # ANIqe[IeAY 90LLJ [[)IM SONSS] #

Suryey xonssy :g [Pued

%E°96 L86'I8T  TIL'Y LLE°0T  998°9G1 6€°C 1¢°¢ 96°¢C 60¥ i 86£9 [reeA0
%116 ToLze  TIS L28'c €99°6T 92°G ard LLT el £ 132'c P, 93e30N
%68 9V0'6Y 62T T66'9  STLOV 06°T 187 c6'c 991 L9€°T L19°¢ [BUOTHPRAT, OIqnd
%L°66  009°LT 908 c98‘c  Te6'el gee 62°¢ 0z PIsT 78 96 oquimn o3e31I0T\
%9°66 0v9'c8  860°C  966°L 9vs'TL 68°C 9L°C 9T°€ LOV'T 0y 7oV oquim SIqny

sAepSaupPap e uewyery SISO sIst-o1d  wewye]  SISLID sisto-oxd  (uorIuI A NH) AN[IQRIIeAY

U0 SULLINIOO -p3sod  owndqns -9)sod  ouwxdqns unoury Q0L UM  SONSS] # JUBWISOG JOLIqPURL]
SOOLIJ (soo1rg puog) suoryesrosq() Aeop # (sreof) Ajumyepy o9 owL], Surpue)sing sonss] #

Jusmiag Jeriqpueld v [oued

“(wewyppry-1sod) gopg Arenuep 03 8007 Ioquojdeg woxy pue (sisto swtidgns) g0z Ioquoydog
0% 200¢ A wox ‘(ssuo-o1d) L00g OUN[ 0) 000Z Arenue[ wolj oFuel spoltod-qus oo1y) oY, ‘6007 Arenuef o) 000z Arenuer woiy potad ojdures
oloyMm oY) pue spord-qns 991y} oY} SULIND SoNSST dA1109dSoI o1 I0] $e0LId PUO( S[R[IeAR JO ISQUINU 9} ST SUOIJRAIISCO A[o0M JO IOQUINU S, "OUIl}
SSOIOR UL} PUR JUOUWISOS dUWIRS dY[}) WOIJ SONSSI JUOISPIP 9} SSOIOe AJLIMNJRU 0 9UIl) 9} UO BIRD O} ‘JUSUISOS oUIeS o) WIOIJ SONSST JUSISPIP O} SSOIOR
peSeIsA® ST Junowe SUIPURISINO S} UO RIRP SYJ, ‘SOSURYD SUIPRI 0 aNp Juljel Ionsst oynads e 10] A[pajeadal pajesof[e a( Al pur JUsU3s JOLIGPURL]
® 0} poudisse A[SNONSIqUIRUN ST 9NSST J[SUIS | 'S, 100J 29 pIepuelg pur ‘s APOON ‘Yo AQ SUIPel 1IPLID ILONSST ULIS)-SUO[ dFRIoAR o) Aq ¢ [oueJ
‘UG9S JOLIqPURIJ oY) AQ SOTISIJRIS 9} UMODP SYeAI( Y [oUed ‘APNjJS INO Ul POIOPISUOD SJOLIqPUR]J 9} I0J UOIJRULIOJUI ATRUIUINS d1[) SMOYS d[([R]) ST T,

(eye ATeoAN) 208 ®YR(] JOLIqPURIJ OY) JO UOIJRULIOJU] Arewrmung :T o[qe],

33



8LT'CTT  GL8°0¢ TIS8TW  GOT'T e 0 880'9  L8¢'E syosse [00d 19400 USIOIO]
CE6'99G  8GT'L8  ¢6L0C 0LR0T  G88°C 09 P88°LT  0ST°9T s1osse [00d 19400 URULIDY)
¥8L'TL  TI6T'CT 6¥8'C  90C'T Wl 0 GLL'T  G60°C sread 0T < AJLMeTT YIIM dJdLIqpue)J SUIpue)IsInQ
ere'1er 0T ve  8L8F  T10°C vwr0 08T'F  T0G'€  sredak 0T 03 dn sread ¢ < AJLmIew Yyrm oJdLIqpuejd Surpue)sing
TI0V'ITE  998°Gy  8GSG'0T  88C'9 02T 0 LES'0T  616°8 sreaf g 03 dn Teak T < Ayumyet Yyrm ofoLiqpuejd Surpuelsing
TIS'8TT  9%0'FC TIE€YV  TET'T ey 0 VTV €IV'E 1eaf 1 03 dn Lyumjenwr YIm ofoLigpuejJ SUIpueIsinQ
1L9°T8  80L°9T G8L'C 6Tl vee 0 €62 19¢€°C sreak 0T < A)JLMIBW YIIM SUROT 19A0))
695°26T GOT'PE GT89  ¥¥0'C ceT’T 0 c6L'9  TLY'G sreok 0T 03 dn sreod ¢ < AjLmyenr yrm SUeO[ I9A0))
1GG'8GC  0ST'0V  GLV'6  8LE'G 190°T 0 9,68 9T¥'L sTeak ¢ 03 dn read T < AJLMJRU [IIM SURO[ I9AO))
6ST'ECT  LLE°LE  €9T'C  €69°C 9y 0 ceL's €68V 189K T 03 dn AJLINJew YHm SURO[ I10A0))
090°G€9  T06'88  €86'Fc €68TT  T1LLC € GP6'6T  9TE'8I oJolIqpuE}d SUIPUEISINO SNBA JUSSSL]
8T6'CTL TSE'L6  €SE'9c  9I9CT 9T’ 95 1L6'TG  SFP0C [00d 10400 on[eA JUBSAI]
080°G9 T8L°.8 T9C'GC 6TS'IT  689°C €8 C6S°61  8T6°LI ojoLIqpUR)J SUIPUBRISINO OL[BA [RUOTJON
700’69 €8€°16 667'9% LLOET  €61'€ 09 8VC'1C  TI8'6T [0od 19400 SnTRA [RUOTION

dﬁw\ro XN 2d Qdﬁﬁoz .UH@ﬁH UIN .>®Q U9 2@@5@\/
t %SGL . %SG . PIS .

ojerIqpueld Olqnd Vv [Pued

‘porrad ordwres oy jo sivjrenb ¢ oY) 100 (dpa) syueq JOLIpUR]J URULIOY) JO UOIIRIDOSSY oY) Aq paystqnd
SIONSSI [[® I0J IOQUINU 9)RFOISTR 9FRIDAR 9} U0 PIse( ST SO1ISIIR)S [[RISAO YT, ‘00T IToqUI0a(] 03 GOOZ Toquiada( JO se sisjrenb ¢ wogy
SUOI)RAIOSO ATI031enD JO s1s15U00 o[duues 8103 9 J, "0JoLIqpuR]J 9883)I0W I0] SUOIIBAIISUO RGE PUR ooLIqpue]J orfqnd I0J SUOI}RAISSUO €6
IIM UTRWDI 9M ‘SISNSSI JOLIqPUR]J JO SUOIIISMbor pue jusamges oyoads © Ul 9JoLIqPUe]J SUIPURISINO SUISSIUL 09 ST (] "UOI[[IW Y () Ul UOALS
SIONSSI JOLIQqPURIJ (O I0J SUOIJRAIISCO A[Io}Ienb WO Poje[no[ed aIe SIOQUINU O], "oJoLIqpur]J o8ediiowr 10} { [Purd ‘ejrigqpueid onqnd
I0J RJRP YY) SMOUS Y [oued 10V JoLIqpue]d {7 § 01 Surpioooe uorjeurIojur [0od IsA00 9} JO SOI)sIjR)s Arewrtuns oy} syiodar a[qe) sIyJ,

1OV JoLIqpuelJ |7 § 03 SUIPI0ddR UOIFRULIOJU] 00 ISA0)) JO SO1ISIIR}S ATRWIWING 7 9[qR],

34



98T'Fc  PICIT &LV GG 0 0 9.8'T  8LL (Terorourod) syasse [00d 19400 USOIO]
RLGT Q06 61 0 0 0 %e1 7474 Q@Sﬁeﬁm@d sjosse [00d 19A0D USTOI0q
86LC9  SPE'CT  ¢6L'C  9FL Gre 0 |¥e'e  SPI'C (Teraowmon) sjosse [00d I9A00 URULION)
TTHIET  LPTI'6E  GEL'C  6TS'T 0ve 0 8ETL  TLI'Y (Terpuopisar) sjosse [00d 19400 URULIY)
ILE° 1L 295'¢e  Tho'e  9ST'T 06T 0 LE9'E  GIET U § YAH < FUNOULR UBO[ 10A0])
6007S  SSOFT  T6ST  8GL €91 0 PP6°c  SGL'T upw ¢ YN 0% dn 000°00¢ YNH < UnoUre ueoy Ioao)
€79'G6  ¥8G'GE  6TTE  GPL L8 0 896'¢  9IT'E 000°00¢ HNH 03 dn junowre uro[ 19407
PIF°01 G9L°C 18¢ 911 0 0 795 GES s1eod (T < Ajumjenr Yim dJdLIqpue]J SUIpuRIsinQ
Z80°0S  G8S9T  ¢hL'T  T8L 1. 0 T¥9'c  €r9'T  sIeahk (T 03 dn sieod ¢ < AJLINJRW YA SJOLIqPURIJ SUIPURISIN()
8TC'G0T  697°0¢  6SS'C  0€S°T ¢LT 0 086G GT¥'e s1eak ¢ 03 dn reod T < AJLINjew [YIIm 9JoLIqpuR) SUIpURISINQ
60S°9¢  0L9°CT <0g‘T GGe réd 0 €60°C  E€8T'T 1804 T 03 dn Ayumyenr Yrm 9oLIqpueyd SurpueIsing
290°cT €66'T  T89 2 43 0 91¢ 96¢ s1eok ()7 < Ajumjew yirm SuRO[ 19A0))
€66°L9  ¥29'CT  GIS'CT TRE'T QI¢ ve 129°C  20T°C sread ()T 03 dn s1eod ¢ < AJLMIRW [IIM SURO[ IDAO))
7R6‘16  960°'S¢  €ILC  TE€9'T 192 L 767  GR6'C s1eok ¢ 03 dn 1eod T < Ajumjiew [irm SURO[ I9A0))
PGT'C9  908°CC  SLL'T  €FS Aan! 0 L168°¢  820C T80k T 03 dn AJLINjeur Yjrm SURO[ I9A0))
606'G0c 9671 90F'9  FPOT  0L5 € 6VS0T G699 ogeriqpue SUIPURISHIO SNRA JUOSOL]
9Tv'eve  OTT'8S  68¢°L  T29F 798 9L  8z0'cl  GI6L [00d 19A0D oT[EA JUSSSI]
860'c0Z  S9TI'ST  GE€F'9  0L6°C 9.5 ¢ 192°0T 2969 oJoLIqpuR]J SUIPURISINO SI[RA [RUOIJON
7OC'PeC  L8TFS  T98°L  60S°T 6£8 ) SICTT  619°L [00d 19400 dNTeA [BUOIION
BIDA ‘Xe .0.5& Q@ﬁboz .0.5& Q:Z .>®Q dez 2@@5@.\/
R0 N %G : %ST : PIS ’

aJoriqpuejJ 23e31I0I\ :g [oued

"PONUIUOD g d[qR],

35



0000°T G89.L°0 L867°0 erveo 000070 948¢0 0,060 SUROT 040D [RIDIOUITIOD JO AFRIUNID]

0000°T 8G4L°0 €T04°0 Greco 000070 948¢°0 0€67°0 SURO I9A0D [RTIUIPISAT JO 9FRIUDIIO]
0000°T 06290 998¢€°0 GeITo 0000°0 0862°0 16070 SURO[ 10400 93Ie[ JO 93RIUDID]
1666°0 6164570 6¥7¢°0 €0%0°0 000070 Gg0e0 6GEe0 SURO[ 10400 [[RUIS JO 93RIUNDID]
0000°T 0000°T 16,6°0 7768°0 6¥80°0 8002°0 €V68°0 sjosse [00d 190D URTLIDY) JO 98RIUIIID]
T€€L°0 VLLC°0 Gr91°0 080T°0 0000°0 EIvIo ¢807'0  TeoA 3UIMOI[O] Y} SNP SURO] I9A0D JO SFRIUNDID]
0000°T Gv1co GeEET0 G8¥0°0 000070 0291°0 06GT°0  Tedd SUIMO[[O] O} ONp dJdLIGPUR]] JO 93RIUIIO]
€9¢9°¢ LL6G°T 9€4€0 166470~ GEIT'9- G88L'T 0697°0 (s1ead) UOIJRULIOJSURI) UL} OFRIOAY
0€Cr 94 ¥C0L°0 G€e0co PrIT0 9070°0 6¢0L°G aor'l (onrea juoserd) UOTYRZI[RIDVE[[0IIOA()
0€er'19 90990 9LLT°0 G680°0 8¢c0°0 €891°9 GE6Y'T (Teuonjour) UOIRZI[RISYE[[OIIA()
wnuwixe[y  oI0d %G URIPA]N 919 %4Gg  WNWIUIN A9 ‘PIS  URDIN a[qRIIRA

aJoriqpuejJ 23e31I0]\ :g [oued

0000°T €€96°0 1688°0 888L°0 860€°0 €4e1°0 L6680 s3osse [00d 19A0D URULIDY) 93RIUNDID]
LTE8°0 LTITE0 ¢89T1°0 G260°0 0000°0 LEVTO 6€02°0  Teod SUIMOT[OJ 9T} SN SURO[ I9A0D JO IFRIUIDIO]
v.L€6°0 8EVC0 0281°0 180T°0 000070 06¢1°0 Yg8I'0  Tedd SUIMO[[0] oY) onp dJdLIqpUR]] JO 93RIUadI0]
G¢c0'9 8EVT'T 8GL7°0 119€°0- 0C10°G- (a4 €CET0 (s1ead) uorpRULIOJSURI) UL} OFRIOAY
0€LEV1 G€eCco 8CIT0 1€2L0°0 89¢0°0 ¢LS0'T €470 (onrea juoserd) UOTIRZI[RIDVE[[0IIOA()
VOET'8 ¢I1eco 9.60°0 90¢0°0 ¢I10°0 17290 6v.2°0 (TeuoTIOU) UOTYRZI[RIOIRI[0DIOA()
wnuwixe[y  oI0d %G URIPA]N 919 %Gg  WNWIUIN A9 ‘PIS  URIJN a[qRIIRA

ojoLIqpuUE}J dIqNd Y [Pued

"'800¢ QU9 03 GOOE IPquILda(]
JO se s19)IeNb ¢ WOIJ SUOIIRAIIS(O A[19}renb Jo sisisuod o[dures [e)0} oY, 9JolIqpueR]J 98eS)I0W I0] SUOIIRAIOSHO QGE PUE 9JoLIqpPUe]J

orqnd 10J SUOIJRAIDSO G UM UIRWIDI oM ‘SIONSSI JOLIqPUR]J JO SUOIISMboe 01 anp pur JULUIFIS oUO AUO UI 9JOLIGPUR]J SUIPURISINO
UM SIONSSI 0} oN(] "SIONSSI JOLIqPUR]J (f I0J SUOIJeAILsqO A[Iojrenb WOI} paje[no[ed ale sloqunu oyJ, ‘ojoLIqpue]J odedjiowr 10j g
[Pued ‘ejoriqpurjJ orqnd 10J ®yep oY) SMOUSs Y [ouRJ ‘so[qeLieA Alojeuridxo [0od I0A0D O1[} JO SO1)SIJR)S ATewiuuns o) sy1odol o[qe) SIYJ,

so[qreLeA Arojyeur[dxy [00J I9A0) JO SOIISIIRIG ATRWUUNG ¢ 9[(R],

36



9 ¥ a1 LC 1€ 71 L 1 6 Sunyey oN

09 0 0¢ 0y 06 61 9¢ L 8¢ dd
661 g1 1€ €ql €0¢ 66 ¢01 g1 18 ad4d
969°C 6e€ 820°1 8821 GIE'T ey 928 L9 863 v
869°T L97 65L L9 vee't 9.2 €16 8 LTl Vv
0¢ 0 0 0¢ 6v1 €¢ 6L 0 LT \AA
e uRWYRT SISLID s1st-o1d e [eUOT}IPRI], [BUOINIPeI], oqunp oquunp

-3s0d owradqns 08e81I0TN onqng 98e31I0N onqng guryey] Ionssy

(soo11g puog) suoryeslosq() ANoop # AQT[IQRITRAY ©OLIJ [[IIM SONSST #

Suryey xanssy :g [Pued

8L9F% Gc9 €48°T 0022 eLT 6L°T €€'C 96¢ ¢L6 [[eeAQ
€€ 86 Gqe 08¢ 86°0 6L°T €0°¢ Gcl G61 Jorqpuejq [euoriper) 98es1oN
LELT 6€¢ 19 LEL 880 8T'T 6L°T 991 9¢¢ jerqpuejd reuonipery ofqnd
s 8L L0¢ 19¢ LE°€ ov'e €6°¢ €T4'T LS Jorqpueyd oquin 53eg)I0Y
c99°1 012 0€9 ces 98°C oL'e 10°¢ 0vp'1 V61 Jorqpueyd oqum >rqng
e TR | SISLIO sisto-o1d  weWIYR] SISLID sisto-axd  (woriur YNH) AN[Iqe[resy

-3sod owradqns -psod owrradqns unoury Q0L YHm JUOWSOG JoLIqpue]

(seot1g puog) suoreAISSq() ATPOM # (sread) Ajnmgey 0 ewil], surpuelsin sonssy #

quawdag Jariqpueld v [oued

‘(wewyor-1s0d) 6O Arenuer 01 QOO Ioquejdeg woly pue (SISt owLidgns)
Q00¢ Iequerdeg 03 2007 AM[ woly ‘(sisuo-o1d) 200g dunpf 03 9oOg Arenuef wolj 98uel spolrod-qns 991yl Y, ‘6007 Arenuef 01 900z Alenuef WO}
pourad ojdures sfoym o) pue spored-qns 917 9} SULINP SONSST 9A1309dSoI Y[ JO s9oLId PUO( JO IDQUINU S} ST SUOIJRAIIS(O A[I91Ienb Jo Ioquinu oy T,
"o} SSOIOR PUR JUSUIFOS SRS 9} WO} SONSST JUIIDPIP O} SSOIOR AJLINJRU 0} 9UIL) ) UO RIRP 9} ‘JUSWISOS dUIRS ([} WOIJ SONSST JUSISPIP S SSOIOR
peSeIaA® ST Junowre SUIPURISINO Y} UO RJRP A, ‘SOSURYD SUIjel 0} snp Surjel Jansst ogwads v 10] A[pajeadal pajeoo[r Al pur JULaWSeS JOLIGPURL]
® 0} PoudIsse A[SNONSIqUIRUN ST 9NSSI J[SUIS ¥ 'S, 100J 29 pIepuelg pur ‘S APOON ‘U0l AQ SUIPRI JIPOID I9NSSI ULIS)-SUO[ dFeIoAr o) Aq ¢ [oued
‘yuowIdes JoLIqpuelJ o) AQ SOIISIIR)S o) UMOP SYealq Y [oued "Apnjs INO Ul POIOPISUOD 9JOLIqPUR]J oY) IO UOTJRULIOIUI ATRUIINS oY) SMOYS d[qe} ST T,

(eye(] Ap03ren()) 190G IR(] O} JO UOIRULIOJU] ATRWIWNG :; S[R],

37



Table 5: Descriptive Statistics for Yield Spreads (Weekly Data)

This table shows the summary statistics for the Pfandbrief yield spreads relative to the
term structure of public Jumbo Pfandbriefe in basis points. The statistics are based
on the equally weighted yield spread observations in the respective Pfandbrief segment
and time period (winsorized at the 0.5th and 99.5th percentiles). N is the number of
weekly observations. The sample period ranges from January 2000 to January 2009
(Panel A) and is partitioned into the pre-crisis period (January 2000 to June 2007, Panel
B), the period of the subprime crisis (July 2007 to September 2008, Panel C), and the
post-Lehman period (September 2008 to January 2009, Panel D).

Panel A: Total Sample

Pfandbrief Segment Mean Szi Min. Median Max. % > 0 N

Public Jumbo Pfandbrief 0.0 7.2 483 -0.2 191.5 46.3% 82,640
Mortgage Jumbo Pfandbrief 26 85 -41.3 1.3 120.6 68.6% 17,600
Public Traditional Pfandbrief 55 139 -61.9 5.4 187.5  77.0% 49,046

Mortgage Traditional Pfandbrief 6.3 11.3 -36.2 6.1 195.9 81.9% 32,701

Panel B: Pre-Crisis Period

Pfandbrief Segment Mean Szj Min. Median Max. % > 0 N

Public Jumbo Pfandbrief 0.0 35 -94 -02 15.0 46.9% 72,546
Mortgage Jumbo Pfandbrief 2.1 45 -7.6 1.2 21.4 68.3% 13,932
Public Traditional Pfandbrief 2.9 9.9 -61.9 4.6 31.9 74.6% 40,725

Mortgage Traditional Pfandbrief 54 94 -33.1 5.9 63.0 81.7% 29,663

Panel C: Subprime Crisis

Pfandbrief Segment Mean 323 Min. Median Max. % >0 N

Public Jumbo Pfandbrief 0.0 49 -123 -04 22.4  45.6% 7,996
Mortgage Jumbo Pfandbrief 4.0 58 -7.0 2.7 226 77.1% 2,862
Public Traditional Pfandbrief 144 13.1 -30.0 14.0 48.1 89.9% 6,992

Mortgage Traditional Pfandbrief — 11.6 13.8 -27.7 11.2 524 84.7% 2,527

Panel D: Post-Lehman Period

Pfandbrief Segment Mean Szi Min. Median Max. % > 0 N

Public Jumbo Pfandbrief -0.1 394 -48.3 -11.0 191.5 274% 2,098
Mortgage Jumbo Pfandbrief 5.8 326 -41.3 -2.7 120.6 43.1% 806
Public Traditional Pfandbrief 38.2 39.4 -42.7 418 1875 82.8% 1,329

Mortgage Traditional Pfandbrief  30.0 36.9 -36.2 26.9 195.9 79.3% 511
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Table 7: Descriptive Statistics for Yield Spreads (Quarterly Data)

This table shows the summary statistics for the Pfandbrief yield spreads relative to the
term structure of public Jumbo Pfandbriefe in basis points. The statistics are based
on the equally weighted yield spread observations in the respective Pfandbrief segment
and time period (winsorized at the 0.5th and 99.5th percentiles on a weekly basis). N
is the number of quarterly observations. The sample period ranges from January 2006
to January 2009 (Panel A) and is partitioned into the pre-crisis period (January 2006 to
June 2007, Panel B), the period of the subprime crisis (July 2007 to September 2008,
Panel C), and the post-Lehman period (September 2008 to January 2009, Panel D).

Panel A: Total Sample

Pfandbrief Segment Mean Szi Min. Median Max. % >0 N
Public Jumbo Pfandbrief -0.3 14.1 -43.3 -0.9 157.2  37.9% 1,662
Mortgage Jumbo Pfandbrief 2.3 13.1 -26.8 0.9 100.1  60.1% 546
Public Traditional Pfandbrief 139 21.1 -36.8 9.9 166.7  81.2% 1,737

Mortgage Traditional Pfandbrief  11.6 18.1 -29.9 9.0 128.1  79.1% 733

Panel B: Pre-Crisis Period

Pfandbrief Segment Mean 323 Min. Median Max. % > 0 N
Public Jumbo Pfandbrief -05 35 81 -0.8 12.0 36.5% 822
Mortgage Jumbo Pfandbrief 0.8 34 -6.5 0.4 18.2 57.5% 261
Public Traditional Pfandbrief 3.5 9.5 -29.2 4.5 24.1  69.2% 737

Mortgage Traditional Pfandbrief 6.0 8.9 -19.8 6.6 29.5  74.5% 380

Panel C: Subprime Crisis

Pfandbrief Segment Mean Szi Min. Median Max. % >0 N
Public Jumbo Pfandbrief -0.3 42 -105 -0.5 19.9 438% 630
Mortgage Jumbo Pfandbrief 28 45 -6.1 2.1 19.3 73.4% 207
Public Traditional Pfandbrief 153 12.1 -234 158 43.9 91.6% 761

Mortgage Traditional Pfandbrief  12.0 13.3 -23.9 12.1 477  85.5% 255

Panel D: Post-Lehman Period

Pfandbrief Segment Mean 323 Min. Median Max. % > 0 N
Public Jumbo Pfandbrief 0.5 385 -43.3 -13.0 157.2  25.7% 210
Mortgage Jumbo Pfandbrief 6.3 33.1 -26.8 -5.3 100.1  33.3% 78
Public Traditional Pfandbrief 41.3 377 -36.8 47.1 166.7  84.9% 239

Mortgage Traditional Pfandbrief = 32.1 34.1 -29.9 34.8 128.1  80.6% 98
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