Executive summary

The purpose of this thesis is to analyze the diffees between the Danish and the American
mortgage backed securities market to see if therfathat contributed to losses in the American
can be found in the Danish. The difference betwberiwo mortgage markets is significant; the
American market has a free link between fundinglanding, where the Danish market in many
years has been characterized by mortgage backedtsscwhere interest and principle payments
are passed through to the final investor. Espeuaialfelation to credit risk this is important. The
issuers of Danish mortgage backed securities arallogved to sell of the credit risk on the
mortgages which, on the contrary, is possible inefioca. This thesis analyzes the implications that
this difference has on especially contracting peotd, where the American market experiences

more moral hazard and adverse selection problerasassequence.

The findings of this thesis are that both contragproblems and macro economical factors
contributed to the unexpected losses in the Amenmcartgage market. Since 2001 the macro
economic factors, especially low interest rate gna@en a driver for the expansion of mortgages to
less credit worthy borrowers the so-called sub-prbmarrowers. Thus, macro economic factors
played an important role to the losses seen itherican mortgage backed securities. Though,
macro economic factors do not explain it all; aalgsis of the securitization of sub-prime loans
finds several moral hazard problems. These problmsriven by a fee-based structure that
promotes moral hazard behavior. The moral hazabl@ms in the structure of the American
mortgage backed securities market cause an increasaplexity in the securities which increases
the need for credit rating agencies to ensure tiladity of the securities. Many of the ratings did
turn out to be too optimistic and thus the invesiarAmerican mortgage backed securities

experienced losses and writedowns as a consequence.

Last, the thesis analyzes the Danish market tif segimilar situation could happen on this market.
With the historical tight connection between furgland lending of the Danish mortgage backed
securities, many of the problems in the Americamkeizare not found in the Danish. This is
primarily due to the balance principle that enstinas the originators of mortgages are also kept
responsible for adequate underwriting standarde: legislation on the Danish mortgage market
can potentially expose the market for some of tieblpms in the future. Though, the thesis does

not find that the problems are similar with the @figund in the American market.

Page 1



Table of Contents

R [ 1 o Yo [T £ o SRS UUPPPUPPTPRPPRRRR 4
1.1. Problem fOrmuUIATION. ........ et 4
O |V o 1AV (o o O PP U TP PP 5

P Y/ 1= i o o To (o] 0T | V20PN 6
P T 1 (U ox (U =TSP 7
P2 B 1= 114 1] €= 11 [0 I PP PPPPPUPPPPPRPR 8
2.3, INTOrMALION SOUICES ....ciiiiiiiiiiiiiiie e e e e e e e et ettt e e e s e e e e e e e e e e e e eeeeeestnnnnneeesesebnnnn e e eeeeas 9
2.4, Key issSues and thEOrY USEA ............... e eeeeeeeeeiiiituniaaaaaaeeeeaaseeeeeeeeeeaeeeeeeesssrnnnnns 9

2.4.1. Moral hazard and adverse SEIECHON ........ccueeaaeeeeeei e 9

2.4.2. Key issues in mortgage backed SECUNMIES .......ccooeiieiiiiiiiiieiiiiiic e, 11

2.4.3. LOAN SIUCTUIE ...ttt ettt eeee e e e e e e et e e e e e et b s e e e eeeas s aaaeaeeeessnnnaaaeenees 17
A T © T o 1T = 11 0] g =1 4= 11 o] o RS 18

3. The American mortgage MArket ............oovvirimimreeie e e e e e e e e e e eee e e e e e e e eeees 18

3.1. Types of borrowers and the lending opportuNItieS ............eeiiiieiiieieieeeeee 19
G 700 00t S o 1 (0 0 11 o T8 (o > o £ 20
3.1.2. NON-coNfOrmMINg [08NS ........uuuuuiiiiie e et s e e e e e e e e e e e e e e eeeaeesennnneeerennnnes 20

ICTZN \V = Tox (o I =Toto ] (o]0 ¢ (o3l £-Tex (0] =P 21
3.2.1. Development in the INTEreSt rae ...........ceeeeeeeiiiiieiiee e e 21
0t Nt O o 10 S = o] (= 23
0t B U 1 1=T0 0T ] (0] V70 1= o | PP 23

3.2. Development in the mortgage market ........cccceeeeiioi i 24
3.2.1.  SUD-PriME DOIMOWEIS.....cceieeiiiiiiiieee e eeeeeees s e e e e e e et e e e e eene e e e e e e aaaeaees 25

3.3, COmMPOSItION Of IOANS.......oiiiiiiiiiii i et e e e e e e e e e e e e e e e e e eeeeeeenees 26

4. Analysis of the American mortgage market .......cce..ceeiiiiiiiie e 28
4.1. Private label backed SECUNTIES ........oooiieiieee i 28

4.1.2. Moral hazard and adverse selection in Sub-primegage backed securities .......... 36

4.2. GSE mortgage backed SECUNMTIES ...........iucceeeeeiiiieeiiiiiicsse e s e e e e e e e e e e e eeeeeeeeeeeeeeneannee 49
4.2.1. Moral hazard in GSE MOMQAQgES . ..uuuiiieiiieeeeeeeeeeeeeeeeeeiettrs s e e e e e e e e e aeeeeeeaees 51

4.3. COMPOSItION OF OGNS, ....cceiiiiiiiiiiiee e e e e e e e e e e e e e e e e e eeeeeeeeeees 53
4.3.1. Traditional MOMgAQES .......eeeveeriiiiiiiieeeeeeeeeeeeeeeti s e e s e e e e e eeeaeeeeesaeerenreeeesrannnes 54
4.3.2. ARM and ARM DASEA 0@NS .......uuuuiiiiiiiiiieeeeeeeii ettt 55

A4, SUD CONCIUSION ... e e e e e e e e e e e e e e e e e e e e e eeeeeeaennnnes 57

5. Analysis of the Danish Mortgage market .........ccccooooeeiiiiiiieieee e 59
5.1. Structure of the mortgage backed securities be&f00F ................coooriiiiiiiiiiiinnnnn s 60

5.1.1. Underwriting and appraiSal PrOCESS .......uuuuuirriiiaieeee et 61
5.2. Moral hazard in the Danish market for mortgage bddecurities................ccevvveennns 4..6




o B Y o o - 1= PSS 64

oA U 1 (o (= V1 1] o 64
T T [ 1Y =T (o] £ PP PUPPPPPT 65
5.3, INtroducCtion OF SDO ........uiiiiiiiiiiiiiiii e e e e e e 66
SR F01 I 1 1 o U] PP 67
LR T~ o 11 1] o= 11 (o] o TR 70
5.3.3. Underwriting and 10an liMItS .........ccoooiiiciiii e 70
5.3.4. Changes and future changes With SDO........cccceeeeiiiiiiiieeieeeceeee s 71
5.3.5. Changes in moral hazard with the introduction of0BD...........cccooeeeiiiiiiiiiiiiiiiiiiiies 71
5.4. ComPpOSItIONS Of [0ANS .......ccoiiiiiiiiiicieie e e e e e e e e e eee e e e e e e e e eeaeaanane 72
o 3t I = (o) (= Tox 1o 1o ) 1 =To |1 11 2R 73
5.5, SUD CONCIUSION ...t e e e e e e e e e e e e e e e e e e eeeeseennnnnes 74
6. Comparison between the Danish and American market...............cccccvvvvvvviicicieneeeeee B
6.1. PaAYMENT SITUCTUIE .....iiiiiiiiii ettt ettt e et e e e et e e e et e e e e e n s e e e ab e e e eean e e e eeans 75
6.1.1. MOral NAZAIA ISSUBS......uuuiiiii et e e e et e e e e ettt s s as 76
6.2. COMPOSItION Of [0BNS.......ccci i ceeeee e s e e e e e e e e 77
6.2.1. Macroeconomic factors’ effect on the mortgage matke.............ccceeeeeevivvvieevinnnnns 77
6.3. Segmentation in the mortgage Market ... 78
6.3.1. Danish Mortgage credit institutions and the GSES............ccccccceeevvieiieeeeeneennn A8
6.4. Future of the Danish mortgage backed securitieg@ar..............cccceeeveeeeeeeeeeeeeneeeennn /9
/A @ ] T 11 1 [ o TSSO PPPPPUUUURTRR 80
8. LISt Of FETEIENCES ....oiiiiiiiiie e e e e 83
Appendix 1 - Historical overlook on the American maket..............ccovvvvvvvviiiiiiiiiiie e emmme e 89
Appendix 2 - Historical overlook on the Danish marlet...............iiiiiiiiiieeee e, 91
AppendixX 3 List Of ADDIeVIALION ...........uuuuieeeeiiiiiiiiis e e e e e e e e e e e e 93

Page 3



1. Introduction

In 2007 the American economy experienced a greatksithe financial markets were suffering as a
consequence of a declining housing market. Thisexhlarge unexpected losses in the financial
markets and resulted in reports of distress imftre institutions all over the world. The main
driver behind these losses was mortgages to nahbethy borrowers, the so-called sub-prime

loans.

Many have questioned how the financial institutiorese able to oversee the great danger in
issuing mortgages to sub-prime borrowers. The tgcenused by the Wall Street companies is
called securization. This phenomenon is well knevithin the financial sector, and has been used
for a long time, mainly in conventional mortgagerked, but also in other relations. The
securization of sub-prime mortgages showed howattsform unhealthy mortgages into grade A
investment papers. By having investors buying #wisties and originators selling them, the
market did not suspect that unexpected losses wimilt such high level as seen in the sub-prime

mortgage backed securities.

This thesis will analyze the structure of the Aroan mortgage market to uncover the factors that
contributed to the losses in mortgage backed dezsurThe American mortgage market is one of
the largest in the world and can therefore work asodel for countries which are less developed in
this respect. Another major market for mortgagehaesDanish, which despite its small population
is one of the largest in the world. The Danish mage market has not suffered any losses on its
mortgages backed securities from 20086 till 2008thrdast 200 yeat$. This thesis will analyze

the structures and differences in the American-taedanish market for mortgage backed
securities, and afterwards to examine whether gmknesses in the American market exists in the

Danish market as well.

1.1. Problem formulation
The problem description can be expressed in thewolg problem formulation with connecting

working questions.

What problems exists in the structure of the Amerian mortgage backed security market,
and are the same elements present in the structucé the Danish mortgage backed

security market?

1 C. Christiansen el al. “Denmark - A Chapter onEr@ish Bond MarkétWorking Paper Series No. 146, 2003, direct
link: http://www.cls.dk/caf/wp/wp-146.pdf

2 Finanstilsynet, "Markedsudviklingen i 2007 for lieaditinstitutter” May 14, 2008, Source:
http://www.finanstilsynet.dk/sw36121.asp

Page 4



* What is a mortgage backed security and how isatius financing housing?

» Did macro economic factors contribute to the lossesmerican mortgage backed
securities, and if so what was their influence?

* How is the American mortgage backed securities gtatuctured in comparison to
the Danish market for mortgage backed securities?

* How does moral hazard and adverse selection dffecAmerican mortgage backed
securities market? And to what extend does thest@gms apply to the Danish

mortgage backed securities market?

By using these underlying working questions | Wl able to answer the main question in the

problem formulation.

1.2. Motivation

The problems that we have seen in the financidbsgowith bankruptcies in financial institutions
and high interbank rates through the end of 20@irtlroughout 2008, were triggered by the
American mortgage market. These troubles havetessii uncertainty within the financial
institutions worldwide, causing problems in the véheconomy. Therefore, the background of the
crisis, the American mortgage market, is a vergigning and up to date topic of examination. The
structure of the American mortgage backed secuoréyket is very complex and it seems that it is

from exactly this structure that the problem maiered in the market.

The losses in the financial sector have been linkdde mortgage backed securities in some way or
another. The complexity of the market has madestihueture opaque which has made it difficult to
determine which institutions would take the los3édss lack of transparency later developed into
the so called “credit crisis” where the banks Hedk on lending which caused an increase in the
intra bank rates. Most investors in mortgage badesdrities are banks and companies affiliated
with the bank. Until now, losses in connection wéttb-prime mortgages are exceeding $700
billion. The list below shows which institutionsatthave made writedown and have been hit by

sub-prime related lossés.

% Rodney Yap and Dave Pierson in “Banks' SubprimekitaRelated Losses Top $732 Billion” in Bloombeam
December 15 2008
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Sub-prime Market-Related Losses and writedowns ($000,000)
Washovia Corporation 96.5
Citigroup Inc. 67.2
Merrill Lynch & Co. 55.9
UBS AG 48.6
Washington Mutual Inc. 45.6
HSBC Holdings Plc. 33.1
Bank of America Corp. 27.4
National City Corp. 26.4
JPMorgan Chase & Co. 20.5
Lehman Brothers Holdings & Inc. 16.2
Morgan Stanley 15.7
Royal Bank of Scotland Group Plc 15.6
Wells Fargo & Co. 14.6
Bayerische Landesbank AG 14.4
IKB Deutsche Industriebank AG 14.0
Other 220.2
TOTAL 732.9

Table 1Largest Sub-prime Market-Related Losses andediowns between financial institutions

The Danish mortgage bond market is, in absolutegethe second largest in Eur@pend is by
many considered one of the best systems in thelwbhiis is related to the fact that in its 200 year
history it has never taken losses on the mortgagkedal securities. It is therefore interesting to
analyze both the American and the Danish marketegoif a situation similar to what happened in
the American market could happen in the Danish gage market in the future too.

Another interesting issue about the Danish mortgageket is that the traditional system has been
replaced with a new system that aligns the markst Buropean standards. How this has affected
and will affect the market in the future is thusiateresting question. Most importantly, why
change a mortgage backed security system thatihasdned well for over 200 years? And, how
will this development expose the Danish markeh®ftctors that caused the losses in the

American market.

2. Methodology
Section 2 describes the structure of the thesigtanterms and theory used. This is done to show
how the work has processed to answer the problemulation. After reading section 2 the reader

is equipped with the precise design of the studiuoting the methods and theory used.

* IMF “The Danish Mortgage Market A Comparative Aysi” an IMF Country Report No. 07/122, March 2007
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2.1. Structure

This thesis is divided into two main part-analysesection 4 and 5, which together will create
information to the final analysis in section 6 thaswers the main research question: “What are the
problems with the structure of the American morgghgcked security market, and can these be

transferred to the Danish mortgage backed secmatket?”.

As section 1 described, the goal of this thesie mnalyze the issues that caused losses in the
American market. This is reached by using primaadgncy theory and more specifically
contracting problems which include moral hazard athekerse selectidnFrom preliminary research
it was found that the problems in the American readould be sought explained by analyzing for
moral hazard and adverse selection probfefftsis means that findings in the analysis revolve
around the problems that moral hazard and advetset®n theory can explain. Using these

theories on the American market therefore consttatdeductive approach.

When these findings are applied on the Danish mgeggnarket it is done in an inductive way.
Induction is when theory is built on an isolate@m®v Hence, the issues that caused the losses in th
American market are also assumed to be issuews/thadl cause losses in the Danish market. This
is a useful method because the goal is to anahgexposure of the Danish market to the problems
found in the American. However, it goes along with disadvantage that problems unique to the
American market are sought to be applied to thedbamarket. To mitigate this problem, the issues
that caused losses in the American market are fasimdy primarily theories that are applicable on
contractual problems, which are assumed to be pr@s®&oth markets. This is due to the fact that
even the simplest loan agreement is a contraattexraiction between minimum two parties, and
hence the theory applies. Unique issues withirAtinerican market will be discussed as to the
extent that it could potentially happen in the Bannarket as well. The description and the use of

the respective theories, is found in section 2.4.

Throughout the analysis macro economical perspextnill be employed to provide further
explanation. The connections between these maommoetc factors and issues in mortgage backed
securities will be mentioned explicitly. To provitlee sufficient knowledge about the markets,
section 3 contains a historical and factual detionpof the American market and analysis of macro

and structural factors that have lead to the ptestration. It is important to have an extensive

® Kathleen M. Eisenhardt “Agency Theory: An Assesstand Review” in “The Academy of Management Review
Vol. 14, No. 1, January 1989
® Almost all newer literature concerning the subw@imortgage market is touching on the moral haisates.
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description of these issuas they provid theknowledge foundation to make the main anal

The structure of the thesis is illustrated in figure below.

Methodology (Section 2)

Securization of mortgages

Moral hazard and Adverse selection Composition of loans « Pass through Mortgage Backed securities Risks
= Pay-through Mortgage backed securities

A 4

The American Mortgage market and the macro economic factors (Section 3)

Macro economic factors Histori developement Composition

A 4

American market for mortgage backed securities (Section 4)

Composition of loans Moral hazard and adverse selection Payment structure

Danish market for mortgage backed securities (Section 5)

Composition of loans Moral Hazard and adverse selection Payment structure

A 4

Comparion between the Danish and American market (Section 6)

Conclusion (Section 7)

Figure 1- lllustration of the structure in the thes

2.2. Delimitations
This thesis will only look at residential mortgagesl thus leave out mortces for commercial us
Moreover, taxwill not be taken into accou in regards tanortgage financing. This delimitation

both from investorsand from borrowers’ point of viev

Al though the choice of subject is motivated by thariicial crisis of 2008, there are no links to

crisis in the thesisAnalyzing theproblems in the mortgage backed securities m that increased
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the difficulties the financial market is yet anatlery intriguing topic, though not suitable to the

subject of this thesis.

It is only briefly described in section 3 how thepdsitory institution operates in connection with
direct lending. This is due to the fact that th#oes not exist an equivalent the Danish mortgage
market, where depository institutions do not holattgages on their own balance. The amount of
outstanding loans held by depository institutioas heen decreasing over the last 30 yeatsich
reduces the importance in comparison to the seatioiz method. Last, it is the author’s opinion
that the problems in the American mortgage backedrity market do necessary apply to the

mortgages held by depository institutions.

2.3. Information sources

Background material for the thesis primarily takedasis in books, articles, working papers and
research papers. Statistical information stem fgowvernment sources and in some cases private
companies. The legitimate information is also fotimdugh government sources that publish laws
through online databases. As a way to insure uabdiagormation the sources are primarily
government institutions and universities that akelved to be objective. When sources are used
where the author might has had a conflict of irgeiteis explicitly emphasized in the text.
Additionally, statistical information is used todarline the arguments and to give a picture of the
developments of the issues which they describereftwe, the information used in this thesis is

based on secondary data.

2.4. Key issues and theory used

This section will run through some of the prevalierminologies utilized in this thesis. The
different sections will provide a description ar@hhit is employed in the thesis. Section 2.4.1.
describes the contractual problems in relation dotgage backed securities. Contractual problems
deal with asymmetric information and the risksitalves. Hence, as a natural succession section
2.4.2. provides a description of what constitutescatgage backed security and the risks associated
with it. Finally, section 2.4.3. looks at the comsjimn of loans and which effect that composition

has on the mortgage backed security market.

2.4.1. Moral hazard and adverse selection
Moral hazard and adverse selection issues mostly tineeir basis in the traditional agency theory

which arises when ownership and control are separdivo aspects of the agency problem can

" John Kiff and Paul Mills, “Money for nothing amtiecks for free: Recent development in U.S. Subgsram IMF
Working Paper No. 07/188 July 2007, p 1-18
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arise during asymmetric information and conflicktsnterests: The hidden action problem (moral
hazards) and the hidden characteristics problene(ad selection), which relates to information

during and in the design of the contfact

Moral hazard behaviors occur if one party has nmf@@mation about a transaction but different
risks connected to it. If a party, isolated froskriacts differently than it would have if it wagly
exposed to the risk of its actions, then we spdéakaral hazard behaviors. Insurance is a good
example of moral hazard behaviors. The insuredsiddal, that does not take as good care of his
properties as he would have if there was no insgas conducting moral hazard behaviors. The
risk of his properties is on the insurance compahigch changes the way the insured acted would

he not have been insured.

The principal generally has two different ways olivgng the moral hazard problem; monitoring the
agent directly/by appointing a monitor or by cregtincentives for the agent through incentive
schemes/contractsAs it is not possible to monitor all the transaas within the industry of
analysis, proper incentive schemes needs to blaae prhe incentive scheme can be in form of a
contract that holds all those parties involved oesjible for their actions. In a loan system with
many potential links between the borrower and & fnvestor, it is important that the level of
moral hazard is minimal. As for the mortgage bacseclrities market moral hazard is used to
analyze its structure of for issues that increbseparties’ incentive to opportunistic behavioreTh
thesis assumes that people are profit maximiziregmmg that people will engage in moral hazard
behavior if the right incentive scheme to prevénsinot in place. It is therefore also assumed th

a system with a minimum moral hazard behavior gistthe investors against unexpected losses.

Adverse selection problem arise when a buyer idlena distinguish good products from bad
products. When there is a problem of this kind,libger assumes that the seller will sell the bad
products first and thus only buys at a low pricethe end, only bad products will be sold because
the seller does not want to sell good productspemium. The main problem is asymmetric
information, the harder it is for the seller toexs#lgood products from bad, the more adverse
selection problem aggravat@sThis problem can be transferred into the mortdsaysked security

market, because the originator usually has mogenmdtion than the rest of the parties in the

8 G. Hendriksen "Economics and Management of Orgsioiz” published by McGraw-Hill, 2003

9 Kathleen M. Eisenhardt “Agency Theory: An Assesstrand Review” in “The Academy of Management Retje
Vol. 14, No. 1, January 1989 and. Alchain and Dems®@roduction, information costs, and economigamisation

“ in “American Economic Review” Vol. 62, No. 5, Bember 1972

10 Nicolae Gérleanu and Lasse Heje Pedersen “Ad\&ekection and the Required Return” in “The revigw
Financial Studies”, Vol. 17, No. 3 (Autumn, 200g}.. 643-665
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securization process. Adverse selection has ainegtect on the structure, because buyers
demand lower prices or more safety in order totheyproducts. In general, less transparent
markets leads to more adverse selection problemss & mortgage backed securities structure with
minimum adverse selection problem is preferabl@esstors might experience unexpected losses

or demand a bargain on prices.

2.4.2. Key issues in mortgage backed securities

When people want to finance a house it is genedalhe in two ways, either from their own equity
or by going through the loan market. As most pedpl@ot have adequate capital to pay out the
house from their own equity, they apply for a mage. Mortgages are financed by banks, thrifts

and mortgage banks that can provide funding.

Originally, mortgages were issued by a depositosyitution, often a bank, in the form of direct
lending. This method of lending money is allowihg banks to hold the mortgages on their own
balance. When using this method of lending the ban#l themselves though the financial markets,
debt or in the case of a depository institutioe, toney can come from the banks own deposits.
Another way the mortgages can be financed is thdlglsecondary market. The method of doing
so is called asset backed securization and preenisain focus in this thesis. Asset backed

securization is by the United States Security axchBnge Commission (SEC) defined as:

“ a security that is primarily serviced by the cafdbws of a discrete pool of receivables or othealficial assets, either
fixed or revolving, that by their terms convertirtash within a finite time period plus any rigbtsother assets

designed to assure the servicing or timely distidiuof proceeds to the security holders”

The whole idea behind asset backed securizatimntiansform assets that normally are
unmarketable or illiquid into marketable securiti€kis is done in a securization structure where
the holder of a pool of mortgages creates a Sppurglose vehicle (SPV) and transfers the
mortgages to this unit. The institution that credtee SPV is called the arranger. A SPV is a so-
called ghost corporation, a company that is legiterseparated from the arranger, but still under it
corporate control. The arranger is creating the 8PM¥ove the assets from its own balance to the

balance of the respective SPV.

As the definition states, it is possible to se@egimost assets. The list of assets covers all tram
loans till whole businesses. In theory, there isgget class that cannot be securitized as loitg as

carries a stream of cash flows. This thesis widbf®on mortgage backed securities which are ABS’

" United States Securities and Exchange Commist&EC Release No. 33-8518, Asset-Backed Securibiesember
22, 2004, direct linkhttp://www.sec.gov/rules/final/33-8518.htm
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that is backed by mortgages. The stream of caghfflam the borrower to the investor can be
transferred either directly, or the cash flow caraliered. Two different ways to do this is defined
in this thesis as the pass-through method andapetpough method.

2.4.2.1. Pass -through method

The simplest way to securitizes assets is the fhmsagh method. This method is widely used in
mortgage backed securities. Payments from the mgetyare simply passed through from
borrowers to SPV and transferred to the invesidngs means that both interest -and principal
payment are paid less the SPVs fee. In Americgpalss-through mortgage backed securities have
a build-in option that allows the borrowers to @y the mortgage at par. This option is also
inherent in the Danish mortgage backed secutfti¥®u might say that the pass-through mortgage
backed securities are the core in the securizafiomortgages because all types mortgage related
securities are revolving around pass-through mgedmcked securities. Below the pay-through
method is described which uses the cash flow fragsfthrough securities to create new securities.

2.4.2.2. Pay-through method

The pay-through method allows the issuer to alterpgayments from the borrower to design bonds
with different maturities and different risk levelkhe pay-through method is especially used in the
American market to satisfy and reach a broadersitoveneedf. In the following it is dealt with in

more depth considering different maturities anfedént risk-levels.

Different maturities

Unlike the pass-through method, the pay-throughhoteprovides securities with different
maturities. The investors in mortgage backed stesrare not interested in the liquidation of asset
before maturity since the investor might not beedblreinvest at the same interest level. This
problem can be handled because the issuer knotsdime of the bonds are being pre-paid fast and
others are held to maturity. This knowledge abdaifierent maturities within the pool of mortgages

is employed to create securities backed by passiihrmortgages that have different maturities.

By doing this, the arranger may offer securitiethvei.g. 10, 20 and 30 years maturity, also called
investment tranches or classes. The interest offi®d are leaning towards the government bonds
with the same maturity. Because of the discrepamcygsh flows from borrower to investor, this

method is called pay-through.

12 Allen Frankel et. Al., “The Danish mortgage matkatBIS Quarterly Review, March, 2004
13 Josehp Hu, “Basics of Mortgage-Backed Securitiasilished by John Wiley and Sons Inc, 1997
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Different risk level

The securization of mortgages into different inugstt tranches has been widely used since its
birth in 1983“. The pay-through method is not only related torttzurity of the bonds, it is also
possible to create tranches with different rislelaonnected to them. The following section will
show how to utilize the pay-through method to @escurities with different risk levels connected

to them.

The starting point for securization is that a bankinancial institution (originator) gets a mortga

on its balance sheet that will create a future ¢lastn When the originator gets a significant pobl
mortgages, there is basis for securization of thesets. Once the mortgages have been transferred
to the SPV, it is the arranger’s responsibilitgétl the mortgages to investors. The reason wisy it
so popular to divide the mortgages into differeweistment tranches lies in the fact that securities
with different risk levels from a pool of assetsyntee tailored. The least risky of the tranches will
usually receive the highest rating which is the AAfoody, one of the three largest credit rating
agencies, divides the pool into tranches, floating the highest AAA to the lowest BR1All

other tranches are subordinated to the AAA tranotegning that any losses in the pool of
mortgages will affect the lower ranking tranchefobethey affect the AAA tranche. Lower

ranking tranches are therefore primarily in plaxgrotect the AAA trance in case of defaults in the
underlying pool of assets. In this instance, tlveeloranking tranches will absorb all losses uihi t
principal balance is completely exhausted. Of catingss means that there is a smaller chance that
the AAA bond will default. The process of dividitige pool into tranches is called subordination
and is a way of credit enhancing the AAA securitiess making them more secure. Other types of
credit enhancement are employed to improve thatgudlthe asset pool. These credit
enhancements work both as an explicit insuranceigedoy an issuer, but also internally though
structural features in the credit enhancement. &'tsea range of different credit enhancement
methods, the following are the most comrfon

Overcollateralizations where the arranger provides the bonds with esdcarrity by adding e.g.
government bonds or cash into the mortgage pootldyg so, the first losses are covered by these
added securities. In general, the arranger usesdalateralization to add more equity and thereby

receive better ratings on the tranches.

14 Josehp Hu, “Basics of Mortgage-Backed Securitiaglished by John Wiley and Sons Inc, 1997

15 Information gained throughww.moodys.com

16 John Kiff and Paul Mills, “Money for nothing amtiecks for free: Recent development in U.S. Subgstiam IMF
Working Paper No. 07/188 July 2007, p 1-18
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Excess spread characterized by the difference between thentetest rate on the underlying
asset and the weighted-average coupon on the sesufihe excess spread is used as a form of
internal overcollateralization as it is meant teeolosses on the different tranches. Usually, the
excess spread is used as an overcollateralizatithetAAA tranche up to a certain level and a
certain period of time. If the target has beenhedafter that period, the excess spread is used to
cover losses in the subordinary tranches.

ABS Pool

HEquity mBB mBBB mAA mAAA

Figure 2: lllustration of ABS pool with five tranchesauthors own illustration

Figure 2 is an illustration on an ABS pool with iferent tranches. In this case 75% of the
securities are rated AAA, meaning that 25% of th&ets in the pool have to default before the
AAA bonds are affected. The lower ranking tranciesnamed mezzanine tranches and usually
range from AA to B and provide a higher risk thha AAA bond. The mezzanine tranches are,
because of the lower rating, also subject to higi@osure to risk. As a result of this, they previd
a higher interest payment to the investors in thesehes. The equity tranche is the lowest of the
tranches and is usually purchased by the instiiutiat issues the securities. Another popular
expression for the equity tranche is toxic wastetis referring to the high risk of defaulting.

2.4.2.3. SPV

The first issue of a pay-through was in 1983 whih ¢reation of a Collaterized Mortgage

Obligation (CMO) which offered three investmentithes. Following the years of 1983, the CMO
became very popular among investors in mortgagkdobsecurities, however one problematic
issue with the CMO remained. CMOs were issued bf deeaning that the issuers were in need of
large equity requirements to support the outstap@ilOs as a consequence of capital requirement
regulations. In 1986, the congress allowed theofiseulticlass pass-through’s. These are
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essentially the same as CMO with the differenceni@tgages can be moved to a SPV and hereby
reduce the capital requiremefits

The SPV is one of the important entities in ABSisaction, why there is need for further
clarification. Within mortgage backed securities 8PV is also called Real Estate Mortgage
Investment Conduit (REMIC). In mortgage literat@® O and REMIC is used interchangeably.
The REMICs are distinct from other SPVs by onlynigeallowed to carry qualified mortgages and
permitted investments, including single family oultifamily mortgages, commercial mortgages,
second mortgages, mortgage participations, anddedgency pass-through securities. Non-
mortgage assets, such as receivables, leasesnida@ns are ineligible investments. The status as
a REMIC has the advantage of having no legal cagitpirements which enable them to sell all

the investments to the respective SPV without latancomply with suchf.

The arranger is selling the assets to the SPVdardp isolate the performance of the assets unto
the SPV. From a legal point of view this is imamitin two ways. First, in the event of the
arranger’s bankruptcy the SPV will have no obligas to him. This is advantageous, as it protects
final investors against bankruptcy of the arrangfenther words, the investors can be sure that the
risk on the ABS is tied exclusively to the performa of the collaterizing assets and leaves out any
of the arranger’s operating risk. This will of cearwork both ways, so that the arranger is alsb kep
out of harm if the assets default, unless an exgjiarantee has been given. If the arranger keeps
the assets on his balance and issues bonds inste®dl) be kept responsible in case the assets do

not perform.

2.4.2.4. Risk

There are several different kinds of risks assediatith mortgage backed securization. In a
traditional mortgage backed securities transadherrisk is transferred with the mortgages into the
SPV. This allocation means that the risk, thatdahginator used to have in connection with direct
lending, is moved to the investor. The differesks involved in investments concerning mortgage

backed securities are going to be looked at im#x sections.

Liquidity risk
The liquidity risk is the risk of not being ablegell the security without losing money on the
transaction. Some important factors in this cotinaare the size of the transaction and the

volatility of the market. If the cost of tradingetlsecurity is high, it will increase the liquiditigk.

Yjosehp Hu, “Basics of Mortgage-Backed Securitiastilished by John Wiley and Sons Inc, 1997
'® Wikipedia: http:/en.wikipedia.org/wiki/REMIQChecked 2008.12.23
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Uncertainty regarding how fast you are able to@ebuy assets or the uncertainty about price has
an increasing effect, tdb The less investors present in the market, thiedrithe risk is going to

be. Liquidity risks are also found by looking a¢ tpread between buy and sell in the market. df thi
gap is large, there is an increased liquidity rislg. government bonds have much lower spread

than “over the counter derivativé®”

Prepayment risk

Especially when looking at mortgage backed seesiithe prepayment risk is an important factor.
This is the risk associated with early unschedubédrn of principal on a fixed-income secufity
The problem with prepayment is the need to refieahe return on principal. If the market rate has

dropped, the investor is not able to get the saeld gn his investments.

The borrowers can refinance their mortgage in oraleeceive a lower interest on their mortgage.
Many mortgages have a build-in option that givesritihe right to refinance their loans to the par
value. This option increases the chance that bar®will refinance their loans when interest rates
have declined. In this event, investors will havedinvest and thus receive a lower interest rate

payment.

Credit risk

The credit risk is associated to losses due tddnewers’ lack of fulfilling the loan commitment,
both the installment -and interest payment. In ganéhe credit risk is the potential loss that may
occur in a credit event. A credit event means agban the counterparty’s conditions as to the
ability to fulfill its obligations. Thus, a change market prices, credit rating or market perceptio

of default is also considered to be a credit’fisk

This risk is crucial in the mortgage industry anchan factor to determine the conditions that the
borrowers can get on a mortgage loan. The lowecrtbdgit risk is the better loan conditions the
borrower is able to receive. In connection with tgages, the lender will look at different key-
figures, such as how much the borrower has to ile@omparison to the value of the collateral

(loan to value ratio), income level and credit drigtetc.

The mortgage banks have understood that invesawes & large interest in investing in the
mortgage market, but at the same time they prefavoid the credit risk associated with the

Y F. Reilly, K Brown “Investment Analysis and PotttoManagement, seventh edition” published by Thom£003
2 phijlippe Jorion, “Value at Risk, third editionténnational edition” Published by “McGraw-Hill", 2@, pp. 22-27,
I Investopediahttp://www.investopedia.com/terms/p/prepaymentssi- checked 2008.12.23

2 philippe Jorion, “Value at Risk, third editionténnational edition” Published by “McGraw-Hill", 23, pp. 22-27,
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individual mortgage. This is exactly what secuii@afprovides, through a pooling of mortgages

investors are not exposed to individual credit.risk

Market risk

Another risk that investors have to consider isitfagket risk. It is related to the losses that may
occur due to movement in the level or volatilitynoérket prices and covers a variety of different
risks. When it comes to mortgage loans, the mogomant is the interest rate risk. There is a
difference in risk depending on how the financnatitution chooses to finance the loan and the
payment structure of the mortgage. Some strucguels as fixed rate mortgages (FRM) assign the
market risk to the investors and in other strucméech as adjusted rate mortgage (ARM) the
market risk is carried by both investor and borrowé&e market risk can be removed with financial

derivatives such as interest rate s\wfaps

Counterparty risk

Counterparty risk is the potential exposure thad@mpany bears in a financial transaction, namely
that the counterparty cannot fulfill its obligat®as stated in the contract. The risk is often kbug

to be mitigated by means of derivatives where @tbarty sells protection on the agreement.
Nevertheless, counterparty risk is also inheremwipition contracts if the seller cannot fulfill his
obligations. Within the mortgage backed securitiles,counterparty risk occurs through the
securization process. Many of the transactionbatween parties that use contracts to enforce the
commitments, thus creating a counterparty riskhihe increased use of derivatives in the

structure, there is also higher counterparty risk.

2.4.3. Loan structure

Within the loan market there are generally twoeti#ht ways a mortgage can be constructed, these
two are the adjusted rate mortgage (ARM) and tkedfrate mortgage (FRM). Due to the usual
upwards sloping term structure of interest rate, ARMs are the loans with the lowest initial
interest rate. The adjustments on the loans arfatter that exposes the ARM-borrower to risk. In
America, most ARMs are adjusted to an underlyirexawhich fluctuates with the market.

Although the ARM is the loan with the lowest init@st, the interest rate is adjusted during tfee li
of the corresponding loan. This factor makes tret oo the ARM sensitive towards the underlying

index and thus carries market risk.

% Philippe Jorion, “Value at Risk, third editionténnational edition” Published by “McGraw-Hill", 2@, pp. 22-27,
24 TD Commercial Bankinghttp://www.tdcommercialbanking.com/foreignx/solutigrisk_swaps.jspchecked
2008.12.23
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The composition of loans in the mortgage markanisndicator of how the borrowers will be hit by
increases in the interest rate. With a high ratid®M in the composition there is a higher riskttha
they will experience payment shocks. Also theredifferent ways in which the ARM can be
constructed which has an impact on the potentiaineat shock. High payment shocks can have
the consequence that the borrower is forced tauttefa the mortgage. As borrowers’ defaults may
affect the value of the mortgage backed secutitieghesis will analyze this issue. It should be
emphasized that the payment shock again is cleselgected with the borrower’s ability to pay
higher mortgage payments, so that there is a fooushderwriting, determining the lending
conditions of borrowers, in the two markets. Trauggosening of underwriting standards causes an
extra exposure to mortgage backed securities beaduke potential inability to pay the mortgage

payments.

2.5. Operationalization

This section sums up the methodology employed. &gktion 2.4 gave a picture of the theories
and key issues dealt with in this thesis. Risksgeatial to its findings as it is being used inbibie
analysis of the payment method, moral hazard, adw&glection and loan composition which are its
main concerns. Moral hazard is used to find probklenth opportunistic behavior resulting in

higher risk of unexpected losses in the marketsefgk selection is looked at to locate difficulties

with transparency in the market, which also afféieesrisk of unexpected losses

The payment structure of the mortgages is a fdbtairdifferentiates the two markets and has an
effect on the level of contractual problems in therket. Hence, the payment structure has a high
influence on the existence of moral hazard and rsév&election. Last, the composition of
mortgages in the two markets is a factor that plesiinformation about the exposure of the
markets to increases in interest rate. An investigaf the composition and the underwriting

process is going to be analyzed for the two markets

3. The American mortgage market

This section will provide an understanding of thféedent ways Americans can finance a house
purchase. Throughout the years the domestic matgegket has developed a lot into the market
we see today. Originally, house purchases weradmd through banks and thrifts that lend out
money, usually coming from the respective bankjsodés. As a consequence of the depression in
the 1930s borrowers struggled to pay their houagedavhich eventually led the US Congress to

establish several agencies that would prevent gasisituation occurring again in the future. The
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main role for these agencies was to promote a skacpmarket for mortgage securities and to
provide liquidity to the established commercial kefn Today, the agencies that were established
after the depression are still functioning andsaiteplaying a main role in the loan market.

Appendix 1, goes through the most significant agencreated through the years.

The last decade has witnessed financial innovatioich has developed a private market that can
compete with the traditional mortgage channels séhgivate label mortgages are now a significant
player on the market and are therefore an impoféamtor when looking at the American mortgage

market.

3.1. Types of borrowers and the lending opportunities

In the American market loans are distinguished betwprime loans and a range of other types of
loans. This chapter will run through the differembrtgage financing options an American borrower
has when wanting to finance a property. Prime l@agjiven to people that fit into the criteriaaof

prime borrowef.

* The borrower needs to have a good credit histdnis means that bills as well as down
payments and rents on other loans are paid whgratieedue.

* The lender needs to have a good credit score. fEukt score is calculated from the lender’
income, net worth etc.

0 Score below 620 are considered sub-prime, 620-680ansidered near-prime and
above 680 are prime

« The borrowed amount cannot be higher than 417,00ars"".

* The debt service-to-income (DTI) ratio cannot bghler than 55 percent

* The mortgage loan-to-value (LTV) cannot be highant85 percent.

* Income and property value have to be fully document

Many borrowers cannot live up to all the criterfaagorime borrower, but this does not necessary
mean that they are not eligible for a house loaamyrof these are called near-prime borrowers.
They include the Alt-A borrowers and the Jumbo grinorrowers. A borrower who wants to buy a
house that costs more than the maximum amountf,$80 is characterized as Jumbo borrower.

Those with general good credit rating, but who catime up to one of the other criteria are called

% Franco Modigliani and Frank Fabozzi, “Capital Meik Second Edition” Published by “Prentice Hali996

% Nationalbanken —* Kvartalsoversigt — 3. Quarte@Z0Source:
http://nationalbanken.dk/dndk/Publikationer.nsfiklgr. HTML?openview&RestrictToCategory=Kvartalsoset

%" The 2007 rate, the maximum growth in the loantlimset each year by the Federal Housing Finameed and is
related to the growth in average house prices.
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Alt-A borrowers. The main reasons that people apmyan Alt-A loan are unusual loan conditions
or poor documentation of income, but other condgimay appl§f. In terms of credit risk the Alt-

A borrowers are positioned between prime and sithepborrower’.

3.1.1. Conforming loans

The Government sponsored enterprises (GSESs) grengble for much of the financing of
mortgages that are so-called conforming loans.di$téenction between these and non-conforming
loans determines whether or not the originatobls & sell the mortgages to the GSE. In order to
keep the rating high on the GSE mortgage backadrites there are regulations on the
underwriting standards. In general, there is asctmsinection between prime-loans and conforming
loans. Conforming loan criteria are determinedh®ydovernment which also observes if there
should be changes in thé%eTwo criteria are increasingly important here, liven limit and the

LTV.

The loan limit is fixed at $417.000 for single fayriomes and is required to be first lien. For
second lien mortgages, the loan limit is 50% offtis lien limit. Similarly important is the LTV
factor where the GSEs are not accepting loansavitfV ratio of over 80% unless one of the

following credit protections is made:

* mortgage insurance from an approved mortgage insure
* aseller's agreement to repurchase or replaceMamigage that has defaulted and

* retention by the seller of at least a 10% parttoguainterest in the Mortgages.

Other issues are also in play, such as the typeopflerty the mortgage is used for, the existence of
special financing agreements and the market wiherenbrtgages property is located.

3.1.2. Non-conforming loans

Borrowers that cannot fulfill the conditions of ;e borrowers and have a low credit score are
called sub-prime borrowers. Not surprisingly, theglude primarily low-income people or first
time buyers. These borrowers have two optionsaly thant to purchase a house: apply for a

FHA/VA loan or borrow a sub-prime loan.

Mortgages under the FHA (Federal Housing Adminigirg and VA (Veteran’s Administration)

program are explicitly backed by the governmentthvWgard to the FHA loans the government is

% Judy Sheen “Alt A Loans "Disconcerting,' Jumbosalée, S&P Says” in Bloomberg.com, June 25, 2007
29 Michel Cruhy et.al. “The Subprime Credit Crisis2ff07” September 12, 2007

% “Freddie Mac Mortgage Participation Certificatégarch 17, 2008 direct link:
http://www.freddiemac.com/mbs/docs/pcoc_031708.pdf
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completely guaranteeing the credit risk of the Emsdvhereas it is guaranteeing 28 @f the
mortgage principal concerning the VA program. Bibt FHA and the VA loans are established by
the government explicitly to enable people thatenast eligible for a conforming loan to still have
the option to buy a house. Due to the governmamsagtee on the loans, the FHA/VA has other
terms than other loans. First, the FHA loans pedmitn payments down to only 3-5% of the
mortgage principal. Second, borrowing money forittseirance and closing costs is facilitated. And
last the FHA allows for a larger portion of the tmavers income to be used for the mortgage and
therefore a higher DIT ratit.

The FHA/VA loans used to be the primary choicediab-prime borrowers as the explicit guarantee
by the government enabled sub-prime borrowers talygap financing. The second option for Sub-
prime borrowers is the private-label sub-prime ldake the FHA loans, these loans, do not require

fulfillment of the conforming loan standards to tiiyafor a mortgage.

3.2. Macro economic factors
Macro economical factors play a large role in thetgage backed security market. Much of the
losses there can be explained by means of thébe economy. Section 3.3. captures the most

important movements in the leading economical facto

3.2.1. Development in the interest rate

Since most of the sub-prime mortgages are ARMgy, @ine highly dependent on the market rate.
The Federal Reserve controls the Federal Fundwath directs the different market rates. It is
this interest rate at which depository institutiéersd balances at the Federal Reserve to other
depository institutions overnight. The Federal Reséowered the interest rate 11 times only in
2001 which caused the rate to drop from 6.5% t6%.®nly in 2001. The lowest interest rate was
in 2003 with an interest rate at 1%. The FederakeRe started its first increase the 30th of June
2004 which was followed by 16 increases the follaywiwo years. Graph 1 shows the six-month
LIBOR ((London Intra Bank Offer Rate) and the Fedéund Rate from 2001 until summer 2008.

31 The maximum amount guaranteed is 104,250 whi@8% of 417,000 dollars. Source:
http://www.valoans.com/va_facts_whatis.cfm

32 Monroe, Albert. “How the Federal Housing Adminéton Affects Homeownership.” in Harvard University
Department of Economics. Cambridge, MA. Novembel120
http://www.jchs.harvard.edu/publications/governnpeograms/monroe_w02-4.pdf
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Interest rates
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Graph 1- Development in the LIBOR and Federal Fund Rdtem 2001-2008

LIBOR is the main index which the sub-prime mortgg@re connected to. It is obvious from the
graph that the LIBOR follows the Federal Fund Rateanalyze the development of the rates, the
graph is divided into three smaller pieces whiahiateresting for this report. First of all we see
drastic fall in the LIBOR from the start of 2001tiimid 2004 where the FED lowered the Federal
Fund Rate several times. The reason for this deer@as a response to low economic growth and
lack of sale and production in the economy. In f@god, the economy was also hit by low
consumer confidence and increasing cost of effér@n top of this, the IT-bobble and terrorist
attack worsened the situation. Primarily due tofé@e of recession and high uncertainty in the
economy, the Federal Reserve continued to loweintkeest rate to stimulate the economy. The
loose monetary policy caused inflation to increaise on the 30 of June 2004 a long series of
increases in the Federal Fund Rate started, ptimaran attempt to control this situat®nThe
increases that occurred gradually over the nexty®ars signaled the end of a period with
economic problems in the United States. After that year period a new problem raised. The
troubles on the financial markets caused the FéB=serve to lower the Federal Fund rate several
times. The main arguments for this decrease wehnelfpstabilizing the financial market and to
minimize the difficulties in the housing marketAfter the first decrease in September 2007 the

Federal Reserve lowered the interest rate 10 timt®e current 0-0.25%

33 Federal Reserve Board “Federal Reserve pressed, January 3, 2001 source:
http://www.federalreserve.gov/newsevents/press/maowR001monetary.htm

34Federal Reserve Board “Federal Reserve pressegldune 30, 2004, source: federalreserve.gov
35Federal Reserve Board “Federal Reserve pressegleSeptember 18, 2007, source: federalresemve.go

% Federal Reserve Board, “Open Market Operationafchttp://www.federalreserve.gov/fomc/fundsrate.htm
checked March 8, 2009
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3.1.1. House prices
The Standard and Poors/Case-Shiller Home PriceIretgsters price changes from the 20 largest
metropolitan regions across America. The index vsgsat sales price techniques to measure

housing market. Basically, the index captures ésale price from the sold price.

The Standard and Poors/Case-Shiller Home Price Index
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Graph 2 - House price development from 2000-2008

Graph 3’ clearly shows the large increase in housing pifimes 2001 until summer 2006. It is
from this development we can find the explanatmmtifie increase in non-conforming mortgages
originations. Some of the development should stem fspeculations in the housing market where

the increase made it a lucrative investment.

3.1.2. Unemployment

The unemployment rate is generally speaking an rtapbfactor in the mortgage market; evidence
shows that there is a positive correlation betwene ownership and unemployment rétes

Graph 3° shows that there has been a sharp decline imgmployment rate from 2003 till 2007
where the house prices have equally increased.

3" The Standard and Poors/Case-Shiller Home Pricex|mliblished October 28, source:
http://www?2.standardandpoors.com/portal/site/sp/igipage.topic/indices_csmahp/0,0,0,0,0,0,0,0,0,0,0,0,0.html
3 Andrew, Oswald, “A Conjecture on the Explanation fligh Unemployment in the Industrialized Natioriart |.”
in University of Warwick, Department of Economic§he Warwick Economics Research Paper Series (TVHELRP
RePEc:wrk:warwec:475 1996

39 U.S. Department of Labor, “Labor Force Statisficen the Current Population Survey” source:
http://data.bls.gov/PDQ/servlet/SurveyOutputSeRdata tool=latest numbers&series_id=LNS14000¢¥rked
December 2008
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Unemployment in America (percentage)
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Graph 3- Unemployment rate in America from 1998-20

There also is a correlation between the interéstaad the unemployment rate. The decrease in
interest rate is stimulating for the economy aneinsouraging businesses to hire more people. The
effect of a decrease in interest rate can usuallyden later in the unemployment rate due to the
businesses’ need to adjust their production.dtear that the increased interest rate affected the
unemployment in the beginning of 2007 which seemisalve worked as a generator for the
declining house prices present in that period dificourse an effect that people have difficulty
paying their mortgage payments when losing thdis j@ther factors may surely also contribute to
the development in interest rates, these will motliscussed here though.

3.2. Development in the mortgage market
Many of the problems with sub-prime mortgages alated to the development of the interest rate.

The very low interest rate strongly

stimulated the housing market and thusmo all- Mortgage Originations w000
(billion U_S_ doliars) y—

— L 3500

also the mortgage market. Generally |5, |

O FHAMNA i1
speaking, housing market will rise in |ao00 { ~ ECenforming i — | 3000
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because of the accessibility of cheaper :
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2006. It is noticeable to look at the Graph 4- All mortgage originations from 1995-2006

“0“Inside Mortgage Finance* idohn Kiff and Paul Mills“Money for nothing and checks for free: Recent
development in U.S. Subprime” an IMF Working PalNer 07/188 July 2007, p 1-18
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volume of the mortgage originations from 2000 tO@Which shows remarkable high volume
levels in comparison to the former years. Obsertiegsituation of the mortgage market during the
period from 2000 and forward, we see a developriettis congruent with the argument of a more
volatile mortgage market in times of low interestier Another important thing to notice from graph
4 is the development of non-conforming loans frdd@@onwards. Borrowers were able to finance
house purchases cheaply which also made it pogsiblewer income groups to buy property. The
reason for this may be deducted from the origimatiof sub-prime loans which became very
popular during the period of low interest ratesh-pume loans were of course booming in this
period, but Alt-A and Prime Jumbo loans also ex@®ed a boost then. There may be several
reasons behind the raise in those two types ofldae increasing prices and low interest rate are

its main drivers though.

The increasing house prices meant a shift from @toans to especially Alt-A loans because
borrowers no longer were eligible to conformingrsaThe main reason behind the large number of
Alt-A loans is the maximum borrowing limit on comfoing loans. Due to the dramatic rise in
housing prices borrowers had to apply for loan$aihigher value than the one accepted by the
GSEs. Steeper house prices also meant that it arderhfor the borrowers to satisfy the other GSE

criteria which resulted in the more elevated inseesia Alt-A in comparison to prime-jumbo.

3.2.1. Sub-prime borrowers

FHA/VA loans used to be the primary source of lo@nsub-prime borrowers but during the last
10-12 years this has changed. GrafrsBows that the ratio between FHA loans and suhbepri
loans changed from app. 50% FHA loans in 1995 p1&86 in 2006. The reason for the rise in
sub-prime mortgages in comparison to FHA loanspranarily be explained by the following.

» Subprime loans were marketed much more offensivdllyat period which meant that
borrowers had more options to choose from. Thesasing housing prices and the low
interest rate made it possible for private lab@hpanies to design loans that appealed to
sub-prime borrowers.

* The FHA was not willing to lend as much as the dwar could through the private-label

sub-prime loans.

1 ynside Mortgage Finance" idohn Kiff and Paul Mills“Money for nothing and checks for free: Recent
development in U.S. Subprime” an IMF Working PalNer 07/188 July 2007, p 1-18
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* The originators also complained about the low pabflity in originating FHA loans. Thus,
this created an incentive for the originators tbm@vate label sub-prime loans instead of
FHA loans.

The other interesting thing to learn from grapis shie volume of the lending to sub-prime
borrowers which has increased app. 600% in thabgber

There is still a demand for FHA loan %OD Sub-prime and FHA Mortgage Originations -
because it holds some advantages ify - BlmRae — 1k 700
comparison to private-label 600 4 kA =1 L 600
mortgages. The advantage lies 500 S [ | .
primarily in the non-existing 400 4 — L 400
prepayment penalty on loans. This ig% 1 w - 300
a big plus for sub-prime borrowers if[?%° B - 200
e.g. the borrower's income is very | H H H 100
volatile. The fact that FHA is a ; L e ol R e e O

government institution will give a Graph 5 Sub-prime and FHA Mortgage Originations frofh995-2006
feeling of safety to the customers,

assuring that they will not be subject of predatooyrowing. Despite these advantages, the 1.5%
insurance premium and the ongoing fee with eachtifippayment might make the FHA loan

more expensive than the private laffel.

3.3. Composition of loans

The need for cheap financing has been resolvdtkigreation of ARM hybrids. Their structure has
given them the name “teaser loans” since they deosilower payment in the beginning of the loan
period. The characteristics of these loans arengbowation of a FRM and an ARM mortgage. The
most common of the sub-prime loans is the so cal&B ARM hybrid”. It starts out with a FRM
which usually is below market rate. After two ye#rs loan is transformed into a 28 years ARM.
The 28 year ARM has a premium on the rate whiclhulshcover the missing payment the first two

years.

Within the sub-prime mortgage market there is @&waof options to the borrower, all with the
purpose of providing the borrower low cost at tlegibning of the loan period. As said, the 2/28 is

the most common but it is also possible to get &#&¥ 5/25 ARM hybrids. Other popular options

42 Justin Pritchard, “Pros and Cons of the FHA loatiggct link:
http://banking.about.com/od/mortgages/a/FHALoams. ht
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are |0-mortgages and options ARM. Interest-onlgasstructed like the loans offered in the GSE
where the borrower, in the beginning of the loanqek only pays interest on the mortgage. After
the interest-only period the loan is converted mtegular mortgage that pays both interest and
principal. Because of the postponing of principaympent the interest-only mortgage is more
sensitive towards fluctuations on the interest. ratether option to keep mortgage cost low in the
beginning of the loan period presents the negatmertization loan. Its structure is quite similar t
the interest only mortgage with a difference initiigal rate on the mortgage. The negative
amortization loan allows the borrower to pay a Iowméerest rate than intended. This structure

causes the loan to give a negative amortizatiokjmgahe principal higher each month.

One of the newer options regarding sub-prime lagtise option ARM. The option ARM provides
the borrower with different alternatives of paymenéry month. These selection possibilities cover
both the interest only and the negative amortipatidter 5 years or when the balance reaches 110
percent of the original loan principal, the loaril weset and transform into a full interest and

principal loan.

The ARM hybrids are quite complex financial segast The mortgages are connected to a market
index which in terms of the sub-prime mortgagesallgus the six-month LIBOR. Besides the
fluctuations on the interest payments the payautsire is also affected by interest rate
derivatives. The ARMs that are connected to theQRBare usually subject to collars in the interest
payment. The collars represent a high and low limhich the interest rate on the mortgage can

vary.

Along with the innovations on the lending markedt tiverall compositions of loans also shifted in
the last years. ARM loans have become increasipgylar among borrowers in the American
mortgage market and have grown from app 18% in 20@%% of all outstanding mortgages in
2006". If we look at the originations of ARMs in 2006 shows the same pattern. Among all
originated loans 53% were ARM or variations of thda the sub-prime sector 67 % of loans were
ARMs. These numbers are matching well the stasistiout the increase of non-prime mortgage

originations.

3 Michael Fratantoni, “The Residential Mortgage Mar&ad Its Economic Context in 2007” in Mortgage Bens
Association, January 2007

Page 27



4. Analysis of the American mortgage market

The following analysis will go through the struawf mortgage backed securities in the American
market. In general, there are two different kinfihem in America; one is the mortgage backed
securities issued through private label mortgalyasdre backed by non-prime loans. The other is
the mortgage backed securities issued by the G&&stl by conforming loans.

4.1. Private label backed securities

For the rest of this report | will use the term gaurbme for private label sub-prime mortgages. Sub-
prime loans are relatively new on the American gage market. These securities spring from the
world of structured finance where securities anedbed and sold. The credit crisis has by many
been considered a consequence of the sub-prims Vaaich is why | will analyze their structure
which is somewhat similar to the conforming loamisture, nonetheless different in several ways.
One of the similarities is that sub-prime loanslzeang originated by banks, thrifts or other
financial institutions. Sub-prime loans are, like tonforming loans, securitized and sold to
investors but the securization structure of themtme loans is far more complicated than the one
of the GSEs. It should be emphasized, that thesubyprime loans are securitized is the same as

for the other non-conforming loans.

Figure 3, in the end of section 4.1., is an ovenié the different processes in the sub-prime
securitization structure. Also in this section, firegle elements and explain the relations. Often,
some of the processes can be handled by the same.gnthe originator and arranger are quite
likely to be the same unit which is illustratedatle 2 and 3.

4.1.1.1. Originators

The securization process starts with a borrowdrapglies for a mortgage in order to buy a
property or refinance an existing mortgage. Thacpss can easily be handled by a mortgage
broker who specializes in sub-prime mortgages atslas agent for mortgage bankers and banks.
Often they work for a number of different finanaiastitutions. Through standardized underwriting
these mortgage brokers can carry out most of tidirlg activities. Many years of improving the
information processes has been one of the maiermrivehind this standardization. Mortgage
brokers can now put in the lenders information k@adn whether it satisfies the loan standards. The
increased use of automatic underwriting has low#éreaost for brokers which, undeniably, have
been a contributor to its expansion. By employimgautomated underwriting the broker is
applying standardizing models that should givecéupe of the default possibility of this type of

lender. It has been argued that these new models lmloser underwriting standards here. An
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example of this is that the automatic underwritimgdels can allow for lower down payments in
return for a good credit scoféMost mortgage originators have developed their ovadels and

the GSEs have their own model to determine wheteeloan is conforming. Common for both
GSE and non-prime mortgages is that borrowers @rpersonal liable for the debt in the mortgage.
This has the consequence that originators havéeta §uit against the borrower if he does not
fulfill his debt commitment.

Another key issue in mortgage application lieshie &ppraisal process that determines the value of
a home. Originators need the information to deteentihe amount that enables the borrower to
purchase the desired property. It is also imporarde it is the value of the collateral to the
mortgage and thus the safety in case the borr@uanable to pay the expenses on the mortgage.
During the latest years standards have been lodserkis process. The lending industry has, like
the underwriting process, increasingly relied otomatic value models. It used to be normal
practice to randomly assign an appraiser. Thistijgeabas changed, so that today it is the broker

who selects the appraiéer

As a consequence of these easy accessible prevappystems the mortgage broker business has
been growing over the last years and has alsoesutted in more aggressive marketing measures.
Many of the brokers utilize marketing channelshasihternet and/or telemarketing to sell
mortgage®. With about 25% of the prime mortgages and 60%hefsub-prime mortgages
originating from mortgages brokers in 2008 is proven that they play a significant roletfre

development of the mortgage industry.

When the originator has collected a portfolio ofrtgages, he sells the mortgage portfolio and
collects proceeds on the sale. The originatingtutgin is thus compensated with an origination fee
(closing costs etc.) and proceeds from the sale.cFiginator is removing the loans from its own
balance and is therefore separated from the in@rdeisk connected with the mortgages. The

originators are commercial banks and mortgagetutstns. If there is a mortgage broker involved,

** Reality Times staff: Fannie Mae Urges Lenders To Explain RejectionsRémlity Times, January 17, 2000
% Joseph R. Mason and Joshus Rosner, “How ReshienMortgage Backed Securities to CollateralizesbD
Obligation Market Disruptions?” February 13, 208@urcehttp://ssrn.com/abstract=1027472

“® Dennis E. Gale, “Subprime and Predatory Mortgag@nBecing: Information Technology, Credit Scoriragd
Vulnerable Borrowers” May 31, 2001, Berkeley Pragran Housing and Urban Policy. Seminar and Confaren
Papers: Paper C01-001.

" Kevin Drawbaugh, “Mortgage brokers faces induspheaval” in Reuters.com, June 4, 2008
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he is compensated with a fee from the originatabl& 2° shows the origination companies in
2006 which include some of the largest banks in Acae

Top Sub-prime Mortgage Originators
2006 I00E

Rank | Leuder Volume (Sb) Share (%) | Volume (5h) Sl hanze
i HSBC $52.8 g 8% 558 & -5 %
2 New Cenrury Finansial $51.6 5% 552.7 -2.1%
3 Countywide 5408 5.8% 5448 -9 1%
4 CinGroup 33180 5.53% S5 B5.5%
2 WAC Mertgrge £33.2 5.5% 5318 3. 305
& Frazuont 3322 S4%5 $36.2 10 8%
7 .-'kmﬂl.q’.'.f'.l ?-Im':;a E= 22895 4 5%% 5756 =61 0%
5 Opnon One 5255 4 5% 540.3 -28 6%
9 Wells Faago 1278 4 5% 5303 -5 1%
10 First Frankin $X9.7 4 6% $39.3 -5 %%

Tap 25 $543 3 S0 5% S604.0 ~10.2%

Total 3600 0 100 0% 5564 0 -8 B%a

Table 2 - Top Sub-prime Mortgage Originators in vohe and market share in 2005-2006

4.1.1.2. Arranger

The next link in the securization chain is called issuer or arranger. The arranger buys the gool o
mortgages from the originator with the intent @ngform and re-sell the mortgages to investors.
This arranger is responsible for conducting duigeliice on the originator and is also responsible
for all his background issues, including reviewtw income statement, interview with senior
management ef. One of the most important tasks for the arraigyére creation of a SPV to hold
the mortgages, thus removing them from the arranggiance. When the mortgages have been
transferred to the SPV, the issuer is responsdsléhie bundling the mortgages, this which involves
credit enhancement on the mortgages and estalgisbimact with the credit rating agencies. Credit
agencies are responsible for the rating on prdkstiah bonds issued. This is primarily due to the
regulation of the S.E.C and bank regulators whauh regulatory measures, limit institutional
investors to only invest in bonds with an investirgrade (Moodys corporation 10 top grad&s)
From analyzing the statistical data, the ratinghages able to provide tranches with the proper
rating. Most liquid is the AAA rated bond, for thisason the arranger will improve the quality of
the mortgage pool by adding credit enhancemertt to i

The rating agencies are not conducting the ratmthe mortgages but on the bonds that are issued
by the SPVs. In order for the credit rating agesittegive a rating on the mortgages they are

provided with statistical data on the loans. Altlo¢ data is collected by the arranger and is

“8 Inside Mortgage Finance idam B. Ashcraft and Til Schuermann, “Understandhmg Securitization of Subprime
Mortgage Credit”, a Federal Reserve Bank of NewkYstaff Reports, March 2008, source:
http://www.newyorkfed.org/research/staff repor31&.html

49 Adam B. Ashcraft and Til Schuermann, “Understandhmg Securitization of Subprime Mortgage CreditGederal
Reserve Bank of New York Staff Reports, March 2008

Y Roger Lowenstein, "Triple-A Failure” in The New WoTimes, April 27, 2008
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presented to the credit agencies. Not all of tlvaistges are sold as AAA bonds which means that
the SPV has to offer a premium on the lower rankiagches. The lowest ranking tranche, the
equity tranche, is within securization of sub-primertgages, often being purchased by the
arranger as a form of over collateralizing credih@cement. AAA grade investment papers are
liquid papers that have a broad range of invesidre.contrast is the mezzanine tranches that have
few natural investors. Driven by this lack of investors, investment baimkvented a new way to

sell the mezzanine tranches. By re-bundling loweking tranches investment banks are able to
create Credit Default Obligations (CDOs.).

CDOs may be compared with pay-through mortgagedshskcurities, the difference lies in the
kind of assets backing them. A CDO is an investngeatie security, bundled by different kind of
loans and other assets. Thus, it is not limitelaiol a specific kind of collateral.

When the arranger is bundling lower ranking trasahéo securities, he is able to create new
investment tranches. The process is also knowasazurization and is widely used in connection
with mezzanine tranches in sub-prime mortgage lwhskeurities. The new investment paper is a
derivative on the pool of mortgages. Like the abseked securization the senior of the tranches is
the AAA and the process is structured very likedlung mortgages. This process is possible due to
two reasons. First, the CDOs are based on mulipi¢s of mortgage backed securities in which
not all subsequent tranches are experiencing caenjoleses. Another argument is that CDOs are
holding a diverse pool of securities which mears the diversification effect secures that the
safest tranche is protected against losses inuaige@oth these arguments turned out not to be
valid on sub-prime mortgages. The depreciatioromsing prices affected largely all of the sub-
prime mortgage pools, meaning that even the masbiseanche lost its valde Table 3 shows the

issuing companies.

*1John Kiff and Paul Mills, “Money for nothing antiecks for free: Recent development in U.S. Subpgrand MF
Working Paper No. 07/188 July 2007, p 1-18

%2 David Robson, “Fair value Issus and the Sub P@msis” Used in the 13Melbourne Money and Finance
Conference, June 2008, direct link:

http://www.melbournecentre.com.au/mmfc/2008/Fairuéalssues and_Sub_Prime_Crisis.pdf
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Top Sub-prime Arrangers
45 2806 2008
Rank | Lender Volume (5b) Share (%) | Volume {5k) el hange
1 Counzvoide §35.5 5.6% 5351 1.1%
. MNew Canmmary £339 7 6% 5324 4.8%
3 Ophon Cne $31.2 7.0% 5272 15.1%
4 Framuont 5325.8 5.6% 5194 53 9%
g Washington Mumal §28.8 65.4% 5185 65.1%
& Fust Frankim 528.3 5.3% 3154 45. 7%
7T Fesidential Fundmg Corp 1259 5.8% 3357 -5 50
8 Lebouan Brothers 5214 5.4% 5353 -30. 7%
5 WAC Morrgage $21.6 4.5% 5196 10.5%5
10 Amsniguest 214 4.5% 5542 =60, 5%
Top 23 =176 95.3% 34176 2.4%
Total 34355 100 0% 55080 11,

Table 3- Top Sub-prime Arrangers in volume and matlshare in 2005-2006

4.1.1.3. Connectors with Arranger

As the above should indicate, the arranger is mesipte for many of the processes along the
securization. This results in relationships alsthwmany of the entities that are involved in the
process. Especially three relations are importatitis connection: the one with the warehouse

lender, the credit rating agency and the investors

Warehouse lenders

Arrangers use warehouse lenders primarily when éneyon-depository and thus need short term
funding for the loans. The warehouse lender ismargercial bank or another financial institution
that individually or collectively provides shortte cash to these so called mono-line arrangers. The
term warehouse lender is used because they upedhef mortgages as collateral. The short term
financing puts the warehouse lenders in a positibare they are the first to occur losses if the
mortgages are not purchased by investors. Thistsaaudemands from the warehouse lender for
the arranger to add additional safety, usually \ireollateralizing the pool of loatts It usually
means that the mono-line arranger will have to @®equity to receive the funding. How the
warehouse lenders value the mortgages is theressential for the level of overcollateralization
that needs to be added.

Credit rating agencies

The credit rating agencies are responsible fordtiags on the investment tranches and are
therefore an important part of the securizatiorcess. The role of the credit rating agency is to
evaluate the bonds issued by the SVP and give l@fassibility on these. Much of the innovation

within structured finance is only possible becailgerating agencies are providing investment

>3 Morgan Brown, “Who’s Next? Do the Warehouse Lesdgold the Answer?” in Blownmortgage.com, 8 August,
2007
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grade on the securities. To get a better undernstgrod why they have this position it is natural to
look at their historical development.

Since 1909 when John Moody created the first cratiitg agency, ratings were offered to

investors that wanted to learn more about instingiability to meet their obligations. In the
beginning, they were given to subscribers who k&xkratings and research on the creditworthiness
of ongoing companies. The Poors Company who laeoime Standard and Poors was founded in
1916. Fitch Publishing Company was founded in 1&1d was later in 1924 the inventor of the
rating scales from AAA to B.

The great importance of these credit rating agensiéound in the historical regulation made by the
US government. In 1970 the US government regulidtedrokers only to hold investment graded
bonds. This act created a high need for the cratiitg agencies as they were responsible for
making the grading on the securities. Who was abthbte make ratings on investment papers was
decided by the SEC who created a new categoryficfadfrating agencies including Moodys, Fitch
and the Standard & Podrs

During the next decades the credit rating agergries in importance, driven by institutional
investors who became subject to the same rulesoasnis. Bankers, mutual funds and pension
funds became restricted only to invest in rateddsoin the end, almost all classes of investors
were under these regulations. Another factor thaeiased the importance of the rating agencies
was the evolution on the corporate bonds markethvail needed an investment grade from one of
the three agencies. These used statistical matermalthe companies as a basis for their ratings.

The whole meaning of the rating was to give a pbditg of default and not investment advie

Today, the rating agencies are still central infthencial markets and all three of them are
accountable for most ratings on bonds issued imidwet. They play an equally essential role in
rating the mortgage backed securities and CDOsmiitle sub-prime securitization. With relatively
few arrangers of private-label mortgage backedrgeesithe credit rating agencies has close
collaboration. In the rating process, they empkgtive static models to rate mortgage backed
securities. This has the effect that arrangerausarthe agencies’ publicly available models

designing the pool to acquire the desired ratingbe different tranches. On top of this, the

** Ruth Rudden , “Evolution of Credit rating, part@aribbean Information and Credit Rating Servicesited, direct
link: http://www.caricris.com/pdfs/article/evolutionpaiiif
5 Roger Lowenstein, "Triple-A Failure” in The New MoTimes, April 27, 2008
56 i
ibid.
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arranger engages in conversations with rating agenafficers who will indicate if the
securitization structure can achieve the desirédgst’. The statistics on mortgages in the pool are
provided by the arranger. The list covers a lomgyeaof issues about loans, lenders and the backing

property. It is on grounds of these data that tenay is able to provide rating.

One of the main differences between ratings otcttired finance and the regular bond market is the
concentration in structured finance. A study showed 12 banks stand for more than 70% of all
deals made in Europe and these were all rated @ybthe three agencfsThis is congruent with
the American market where top 10 accounts for 63r82006°. Structured finance does not only
cover mortgage backed securities but also the zation of other types of assets. Among these
assets are the CDOs which are widely used to bumdizanine tranches from sub-prime
mortgages. The market for CDOs is vital in respe&ub-prime mortgage backed securities. It is a
necessity for these securities that there is afwettioning market for CDOs. The logic is that you
are only able to sell AAA tranches if there are dnsyfor the remaining tranches. The rating

agencies are therefore involved in the rating eséhsecurities as well.

During the last years the market for CDOs has eahbriven by the increase in sub-prime
mortgages. Despite the large market there is & langertainty as to the quality of the ratings on
structured finance. This problem may be lookechdvo ways; one is the spread between corporate
bonds and some CDOs. On June 19 2006 the 5-yeaultipfobability of an AAA was 0.043 for an
ABS, 0.061 for a corporate bond and 0.118 for a &DIDis not transparent why the default
probability should be different for the differerssat classes. The other way to see uncertainty is b
considering the many changes which are made irativeg models. In 2004 alone two of the three
largest rating agencies published 57 releaseschidhges in their rating model. 45 of these were

related to ABSs and the remaining to CDOs. .

Investors

The arranger underwrites the deal for one or mordgio managers in order to sell the investment
papers to the investors. An investor who is intexksn mortgage backed securities is most likely to
be institutional investors such as a hedge furehanvestment bank which rely on the portfolio

®" Securities and Exchange Commission - Commentg@poBed Rules on Rating Agencies: File Number S004
March 2008, direct linkhttp://www.sec.gov/comments/s7-04-07/s70407-33.pdf

%8 4|s Rating an Efficient Response to the Challengfethe Structured Finance Market?”, Authorite Merches
Financiers, Research Department, March 2007

9 Based on figure 5

9 Mark Adelson, “Bond Rating Confusion” Nomura Fixencome Research, June 2006, direct link:
http://www.adelsonandjacob.com/pubs/Bond_Rating f@an.pdf
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manager to examine and buy securities. The manasgeaitly holds a wide range of different fixed
income investment papers which covers governmemifjacorporate bonds and ABS.

Investors have been criticized by many for relyiog much on the rating made by the agencies.
This reliance has triggered a shift towards subyprmortgage backed securities and CDO that
together with the AAA rating should have the sarefadlt risk as similar papers. | will use an
example to illustrate how this shift has happeridéw example of an investor in mortgage backed
securities is The Ohio Police & Fire Pension Fina fund that provides pension and disability
benefits to qualified participants. In 2006 thedurad $11,832.3 million in its investment portfolio
From that pool app 18% is invested in fixed incamiéch includes the investment papers described
earlier. The pension fund has its fixed income steent managed by 8 different portfolio
managers. These are given conditions under whahthan invest accordingly. These conditions

are:

1. The main focus of investing will be on dollar denpated fixed income securities. Non-US
dollar denominated securities are prohibited.

2. The composite portfolio as well as each managmttolio shall have similar portfolio
characteristics as that of the Lehman Aggregatexfid
Issues must have a minimum credit rating of BBBequivalent at the time of purchase.

4. Each manager’s portfolio has a specified effeativeation band.
For diversification purposes, sector exposuretsirakist for each manager’s portfolio. In
addition, each manager’s portfolio will have a mom number of issues.

6. Each manager’s portfolio has a maximum threshamidhfe amount of cash that may be held
at any one time.

7. Each manager’s portfolio must have a dollar-weidlaeerage quality of A or above.

During 2005 and 2006 the composition of the fixecbime portfolio changed significantly. The
largest shift was from guaranteed mortgage bac&edrgies into mortgage backed securities that
did not have the full faith and credit of eitheetdS government or the GSEs. In fact, the portfolio
experienced an increase in mortgage backed sesufiitm 12% to 34% between 2005 and 2006.
The shift resulted in an out-performance of thechemark on 26 bp. It should be noted that, with
this shift away from guaranteed mortgage backedrgess, the characteristics of the portfolio is

not similar with the Lehman Aggregate Index.

1 Adam B. Ashcraft and Til Schuermann, “Understandhmg Securitization of Subprime Mortgage CreditGederal
Reserve Bank of New York Staff Reports, March 2808rce: check footnote 29

®2 The Lehman Aggregate Index has a weight of legs ¢im@ percent on non-agency mortgage backed sesurit
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4.1.1.4. Servicer

One of the concerns in financial literature isfilee rider problem. If the pool of investors is too
wide-spread, it can result in the situation thatmbvidual investors would have the incentive to
collect the payments on the mortgages. This issbeing taken care of when employing a servicer.
His objective is to ensure the collection of ingtrand principal of the outstanding mortgagess It i
also the servicers’ responsibility to be in contaith the borrowers in case of concerns regarding
the mortgage. The servicer usually collects 50fip@outstanding principal balance as an ongoing
fee. As an extra payment, the servicer collectsrgays in the beginning of the month and ships on
the payments at the end of the month. In the mt@eriod the servicer is able to earn interest on

payments.

In times of delinquencies there is a high needHese services. A delinquency is when the
borrower fails to make his payments on the mortgafyethat case the servicer must provide the
payment as long as it is deemed collectable. ighase he is also responsible for the correct
payments of property tax and property insurance. lirhit for when a loan is deemed collectable is
usually 90 days delinquent. After this period thertgage will be foreclosed and the servicer has to
pay all expenses connected with that. The expesfdbg servicer are subtracted from the sale of
the property. Another of the servicer’'s optionasestructure the loan as long as the changes are i
the best interest of the investors. A restructudagprises all from changing the interest rate, the
principal amount of the loan and the maturity a than. This option is available if the loan is in
default or if it is in the servicer’s judgment, detft is reasonably foreseeable or if the borrower i
delinquent for twenty day3

Within a pool of mortgages the trust can have seh\sarvicers that provide these obligations.
Because of this, the trust will hire a master smwvio overlook all the primary ones. The main
purpose behind this supervising position is to emshat all the borrowers are given the same

conditions and report concerning all the mortgagese SPW*,

4.1.2. Moral hazard and adverse selection in Sub-prime mortgage backed securities

Both adverse selection and moral hazard createhitisy in the process and contribute to the
mispricing of mortgage backed securities. In timEkigh demands for sub-prime mortgage bonds
and easy access to short term capital the pamitspaay have both the incentive and the possibility

to conduct both moral hazard and the adverse saigatoblem increases. The impact of the crisis

®3Steven L. Schwarcz, “Protecting Financial Markétsssons from the Subprime Mortgage Meltdown” in Misota
Law Review, Vol. 93, No. 2, 2008; Duke Law Schoeblal Studies Paper No. 175, 19. February, 2008
% Erin Stafford, “Is the master Servicer's role diishing?” in Global CMBS newsletter Issue 113, ABri2006
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may not yet have been completely exposed and #s®mnewhy it is so complicated is in part due to
the complex securization process. Section 4.1&yaes moral hazard and adverse selection in the

securization process.

4.1.2.1. Link between the broker and originator

Every time the broker sells a loan to an origimratlank, he receives a fee and is released from risk
and proceedings from the loan. This fact is inlfitsgroblematic issue since the risk of origingtin

a “bad loan” is not removed. During the last yahgeslevel of automatic underwriting has raised
which has been a contributor to the boom in thetgagie broker business. The increase has
lowered the cost for the underwriters, but it hias anade it easier to conduct fraud and moral

hazard behavior.

The appraisal value of property is important inre&ction with mortgages, since it is the investor’s
safety in case of foreclosure. Also, much of theadallected is sensitive towards it. The increase
automatic appraisal has the consequence that grais@r now is selected by the broker who has an
interest in getting a high appraised value. Morggagkers want such values because they will
generate larger loans. This serves as a conflicttefest as it might be overestimated, leaving
higher risk to the investors. To underline the peabthere have been numerous of complaints from
the players in the appraisal business putting foivtaat brokers pressured them to provide a, from
the brokers’ point of view, good appraisal vafue

Other problems with the originator/broker relatioipsare hinting towards fraud in the application
process. Mortgage brokers are responsible fordhrect filling of the mortgage application. The
sub-prime loans are not without limits and the amidbat the borrowers are allowed to loan are
dependent on the application. The information getpvben the broker and the origination bank is a
troublesome aspect. In the event of the applicantiacting fraud, this can be a sign of moral
hazard. The broker is conducting moral hazard diéléerately avoids making the proper
background check because he is able to sell thegage to an originator. When the risk is sold off
to an originator, the broker is no longer respdedibr his actions and thus the conditions for rhora
hazard are present. The dilemma may be applidtetadtions of the originator as well who has the
same option to sell the loan and credit risk tatla@o This means, that if there is an uncritical
market for the mortgages, there are less incentovesnduct due diligence. If the originators fail

conduct proper due diligence concerning their nagégbrokers, they will avoid to discover

% Mason et. Al, “How Resilient Are Mortgage BackeecSrities to Collateralized Debt Obligation Market
Disruptions?” seminar paper, February 2007, diiekt http://ssrn.com/abstract=1027472
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systematic fraud. This has an amplifying effectloa broker’s incentive to conduct moral hazard
since the risk of his moral hazard behaviors beisgovered is reduced.

Mortgage fraud has increased in the recent yeaes;dst is believed to lie between $946 million
and $4.3 billion in 2006 alofiz To set those numbers in perspective, it is 7¢f #eearly default
loans that are afflicted by fralfd By looking at these numbers it becomes obvioasftaud in the
underwriting procedure presents a factor behindtheprime crisis — a finding that Fitch Ratings
confirms in a research pap&rThey believe that app. a quarter of the undeoperdnce sub-prime
mortgages can be explained by poor underwritingfeadl. At this, much focus is on the so called
broker originated loans because he is the onlyoparscontact with the borrower. As he therefore
is the only link between the borrower and the lagdank, it puts him in a position where he may
alter numbers so the data fit with the lenders gjinds. If the level of fraud is high enough, it
presents a disturbing factor to the rating agenst@sh use these data to rate the mortgage backed
securities later in the process. An example givethé Fitch report is the level of occupancy fraud
which is at 66% of their sample. Occupancy frauémsehe situation when the borrower states in
his application that he aims at occupy property,itueality uses the property for speculative
investment. The level of occupancy is one of treeesal data in the securization process. The
rating agencies put a high emphasis on the levetafipancy when making ratings on a pool of
mortgages. Historically, there is a high negatiogaation between the level of occupation and the
rate of default. Said in another way, in a poainafrtgages with a high amount of them being used
for primary residence have a good chance of rewgiaihigh rating. Occupancy is just one of
many data that can be altered to improve the Ipafication and many things point towards the

suspicion that there has been fraud involved.

All together there is a high risk of moral hazaehavior between the broker and the originator.
Especially the extended use of automatic undemngiénd appraisal has exposed the securization
process here. This, hold together with the feedagstem that encourages brokers to conduct
moral hazard behavior, sums up to a bad mixture.éffect is even amplified by the originators

lacking incentive to conduct proper due diligenoette broker.

% Federal Bureau of Investigation, “Mortgage FraNdw Partnership to Combat Problem” in fhi.com, ria 2007
7 BasePoint Analytics LLC - “Early Payment Defaultinks to Fraud and Impact on Mortgage Lenders and
Investment Banks,”2007 iddam B. Ashcraft and Til Schuermann, “UnderstandheySecuritization of Subprime
Mortgage Credit”, a Federal Reserve Bank of NewkYstaff Reports, March 2008 source: check footi28te

% pendley et al “The Impact of Poor Underwritingd®iees and Fraud in Subprime RMBS Performance’iichF
Ratings, November 2007
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4.1.2.2. Link between the originator and borrower

The mortgage originators have an obligation towé#ndsorrower to provide the correct guidance
in connection with the loan options. In particuldren dealing with sub-prime loans, there is a
chance that the borrower does not have the rigahfiial understanding and thus needs more
guidance. This information gap creates a chanceriduct moral hazard. If the borrower does not
fully understand the mortgages that he receivkslitiood for predatory lending exists. Predatory
lending is defined as welfare-reducing provisiorefdif®. Examples are manifold and include

some of the following”

» Excessive fees, defined as points and other feBgeopercent or more of the loan,

* Abusive prepayment penalties, defined as a pef@ityore than three years or in an
amount larger than six months interest,

» Kickbacks to brokers, defined as compensationkdmker for selling a loan to a borrower at
a higher interest rate than the minimum rate theiender would be willing to charge,

* Loan flipping, defined as the repeated refinanahlpans in order to generate fee income
without any tangible benefit to the borrower,

* Unnecessary products,

* Mandatory arbitration that requires a borrower sowe legal remedies in the event that loan
terms are later determined to be abusive and

» Steering and targeting borrowers into subprime petxiwhen they would qualify for prime

products.

Fannie Mae has estimated that up to half of theolaars with subprime mortgages could have
qualified for loans with better terms. Predatoryrbwing is hurting, especially for borrowers as
they are paying more on their loans than necessarypossibly tight economy, but also for the
investors as there is a higher risk that the boeravannot afford the mortgage payments. In this
area there is an urgent need for protective measagarding borrowers. The problem with
predatory borrowing is in a way similar to the gesh with the originator and broker relation. The
problem lies in moral hazard; the one that origgeahe loan is not the one with the risk connected
to the loan. Especially brokers are getting a éeeefery mortgage originated, but the employees in

the originating institutions are also on a bonuseste. If the banks use a compensation system that

®pon Morgan, “Defining and Detecting Predatory Levyli Staff Report #273, Federal Reserve Bank of Nerk,
2007

0 Center of responsible lendingAmlam B. Ashcraft and Til Schuermann, “Understandtmg Securitization of
Subprime Mortgage Credit”, a Federal Reserve Bdmiewv York Staff Reports, March 2008 source: chisxknote
29
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rewards the employee for loans originated withagbanting for the risk, then the individual
banker will have the incentive to conduct predatending. The trouble with this is that the goal of
profit maximization and good guidance are in maaiges are not congruent. To protect against
predatory lending, the financial institutions hasely on federal and local law enforcement. This
approach has its setbacks too, in relying on theclaforcing measures, the problem with bonus
schemes in banks is not addressed. In order te@eatoral hazard between originators and

borrowers, there has to be more control applietheroriginated mortgages.

Like the originator that may conduct predatory leggalso the borrower can conduct predatory
borrowing. This phenomenon might be defined asifitul misrepresentation of material facts on
a real estate transaction by a borrower to thenate purchaser of the lo&hBorrowers are
conducting predatory borrowing to either loan mmi@ney or to get better loan conditions than
they are eligible with the current status. Theymimarily driven by increasing house prices since
these create equity that both generates positit@me for the borrower but also decreases the
chance of default by the very same reason. Bea#ubeés, predatory borrowing is discovered in
times of stagnating and falling market. The laclopportunity to quickly sell property for profits,
gives a high level of defaults on mortgages. Timsllof fraud may occur on different levels, it can
be everything from false documentation of incomeapplying for a mortgage by using another

person’s data.

The originating institution is held accountable limans that are originated by predatory lending.
This is done through warrants to the arranger abttte originator is required to buy back
mortgages that have been originated under predeoding. Many originating units have been
squished because of these warrants. What happettteat ioriginators have been forced to buy back
whole pools of mortgages. Since many originatotdsndit have the required capital to buy back the
mortgages, they had to file for bankruptcy. Origimg, who could not buy back, became a
counterparty risk due to the extended moral hakealdvior. An interesting aspect of the
originators filing for bankruptcy protection is tb&tra risk on mortgage backed securities. As the
warrants made by the originators turned out tcmbdeéquate, the mortgage backed securities
became more risky. When investors are considenwgstments in a sub-prime mortgage backed
security, they are presented with a prospect #mgng other, describes the warrants made on the
mortgages from the originator. Once these are maate, it diminishes some of the safety in the

pool of mortgages.

! Federal Reserve Bank of New York Staff Reports déistanding the Securitization of Subprime Mortg@gedit
Adam B. Ashcraft and Til Schuermann — March 2008
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Management in the predatory lending business hialsaam affected by the predatory lending
activity in their company. There has been evideéhaetop management in sub-prime lending
companies did not get a pay cut as their profipgeal. Even with the company filing for
bankruptcy protection, management is proteététhe lack of consequences for the management

has also been an incentive to moral hazard behawtbrs business

4.1.2.3. Link between originator and arranger

The arranger’s role is vital in the securizationgass because it is the last link before the
mortgages are removed from the originator’'s balahe®t. The problematic issue between the
originator and the arranger is the information dafhe arranger does not conduct proper due
diligence, it creates an incentive to the originatobehave more aggressively in the underwriting

process or even to commit fraud.

There are two ways the arranger can safeguard Hiagaenst the originator’s potential moral
hazard behaviors. One way is to carry out dueehiog on the originating company which should
reveal potential issues within the origination campthat would drive them into systematic fraud.
It also assures the arranger that the originatsitiaadequate capital to buy back the mortgages in
that event. The second option entails making tiggnator create warrants and representations
about the borrowers and underwriting process. Theseants are committing him to buy back the
mortgages if the conditions are violated. Thesegafeguard opportunities should in theory be
enough for the arranger to be immune towards nf@ahrd behavior from the originator.
Nevertheless, we have seen that the commitmentsdome origination companies were not
credible since they did not have the adequatealapibuy back the pool of mortgages which
resulted in bankrupts. This might also be an irtthcethat the arranger did not conduct proper due

diligence on the originator, as this could havenedrthe arranger about irregularities.

The lack of due diligence on the originator is nhtyazard behavior by the arranger. An
explanation why an arranger would commit moral héhbehavior is the easy access to investors
which have not pressured him to conduct properdiligence. If investors are uncritical towards
this process, it diminishes the incentive to makéadepth analysis of originator and even brokers.
In times where the house market is raising thibler is most aggravated because lower

underwriting standards are not being punished.

2 Christopher L. Peterson, “Subprime Mortgage Mafkaimoil: Examining the Role of Securitization “,earing
before the U.S. Senate Committee on Banking, Housind Urban Affairs Subcommittee on Securitinsutance,
and Investment, April 2007
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4.1.2.4. Adverse selection behavior by the arranger

The arranger has the contact to many of the iniits in the securization process and thus has the
obligation to ensure the quality of the mortgagelp®his obligation may create a problem in the
securization process since there is a clear gagaimation between the arranger and the other
institutions. This means that the arranger hagwfft ways in which he can use this information to
his own advantage. The most obvious method is kegdpie best loans in the portfolio and selling
off the rest. This is an example of adverse s&adh the process and the institutions around the

arranger have to safeguard themselves againdighavior.

Warehouse lenders

Mono-line arrangers are very alert on the advestecson problem because they are in need of
short-term credit from a warehouse lender. The @rse-lender has to safeguard against losses
caused by poor pools of mortgages. To reduce tis&iin the transaction they demand the mono-
line arranger to provide equity as a safety tow#ndspool of mortgages. The equity requirement is
a direct consequence of the information asymmedtwéen the arranger and the warehouse-
lender. Not only should the equity-requirement gaed against the arranger only selling off the
poor mortgages, but also it gives the arrangeneentive to conduct proper due diligence on the

originator.

Some mono-line line arrangers have been bankrupttassequence of higher equity requirements
from warehouse lenders. When the delinquencietesttw evolve in the sub-prime loans especially
in the fall of 2007 arrangers and originators wiaxed with higher demand for overcapitalization in
the pool of mortgages. This was due to the warehtarslers’ view on the mortgages that arrangers
used as collateral on short term capital. Becalifeed perception regarding the value of the
mortgages’ pool, the arrangers had to overcollatdahe loans more than they used to. This
happened in times where the cost of money hadaserewhich made it even harder for the

arrangers to provide the required capital.

An example of this problem’s effect is New Centuhg number two arranger of sub-prime
mortgages in 2006. New Century filed for bankruptcypril 2007 as it could no longer raise the
necessary capital. Warehouse lenders included sbthe major banks, Lehman Brothers, Credit
Suisse, Morgan Stanley etc. After having originatemttgages for around $225 billion since it was

founded in the mid 90s it could no longer meet itr@eimands from warehouse lendérs

"3 Alistair Barr, “New Century files for bankruptcig selling units” in Marketwatch,com, April 2, 200
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4.1.2.5. Credit rating agencies

Moral hazard

Basically, the business of credit rating agen@eselling credibility, so their main concern is to
make ratings that fairly represent the risk ofrixgpective securities. In order for them to make
such true ratings they need full information abquality and underwriting criteria. The credit
rating agencies’ way of diminishing the informatigap is to conduct proper due diligence on the
arranger and in some cases also the originatoreMerythere is evidence pointing towards the
finding that credit agencies are not finding thee@ssary. In a report published by the European

Commission of Security Regulators, Fitch submitted:

“Fitch shall have no obligation to verify or audihy information provided to it from any sourceterconduct any
investigation or review, or to take any other antito obtain any information that the issuer has atherwise provided
to Fitch”"™.

Moody are also of the opinion:

“Moody’s has no obligation to perform, and does petform, due diligence with respect to the accyrat

information it receives or obtains in connectioriwthe rating process®.

The two quotes indicate that the rating agenciesat actively taking a role to ensure that the
information from arrangers and thus from earliekd in the securization chain is correct. The lack
of due diligence is one of many places where | fimatal hazard behavior on the part of credit
rating agencies. Much of the criticism towards rieng agencies is on the inability to predict the

losses on mortgage backed securities.

Due to the historic development rating agencielmcome a vital part of the development of
structured finance which also includes asset baskedrities. Without their ratings most investors
would not be allowed to invest in these bondsl &td ratings also work as a reassurance for them
that the quality of the security corresponds tor#ieng. It is highly unlikely that investors would
have the same trust in the respective securitidiirrangers carried out the rating. This
development puts a lot of power in the hands ofttiedit rating agencies, which makes it very
interesting in connection with the sub-prime mogembacked securities.

" The Committee of European Securities RegulatoERE's Report to the European Commission on the tiange
of credit rating agencies with the IOSCO Code - RESR/06-545", December 2006, direct link:
http://ec.europa.eu/internal_market/securities/GmEncies/report _en.pdf

> Moody’s Investor Service, “Code of Professionah@uct “, June 2005 direct link:
http://v2.moodys.com/cust/research/MDCdocs/01/200880425277.pdf
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The overall moral hazard problem is the fee bagstes in connection with ratings on mortgages.
With every rating the rating agency is compensatitld a fee; this has the potential of creating
conflicts of interest that may result in moral hakza he conditions for moral hazard are that the
action of the credit rating agency would be differé it carried the risk of the action. The
expansion of structured credits has turned oueta bery lucrative business for the agencies. But i
is not only the credit rating agencies that areingaknoney out of the corresponding deals, also the
arranger that securitizes the mortgages has a digtary interest in the rating provided by the
agencies. The technique arrangers apply to maKespioto bundle a pool of mortgages in a way
that increases its value. This is basically dongetioa higher stream of interest and principal than
they are paying on the mortgage bonds. It shoulcldse that the conditions for moral hazard are in
place in this bilateral transaction because ifrtiteng agency accepts lower quality in the mortgage
pool it will increase the arranger’s profit whitet carrying any risk itself at the same time. The
incentive is increased by the repeated transactiensredit rating agency has with the arranging
companies and the concentration of the arrangéesélrepeated dealings are making the arrangers
very important clients for the rating agenciesstheaving them more powerful. The danger is that
the fear of losing these large clients which mayltein ratings that provide a bigger AAA tranche.
It is possible for the rating agencies to act iohsa fraudulent manner as they hold little riskhie
transaction. Graph 6 below illustrates the imparéaof structured finance to Moody since 20602
showing that it has developed into being the segmien produces most revenue. Also interesting

is the growth that is illustrated in the structufiednce segment in comparison to the other

segments.
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® Moody’s Corporation, “Investor Presentation” diréok: http://library.corporate-
ir.net/library/12/123/123831/items/236937/MCO%20b&#620Long%20FINAL.pdfMarch 2007
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As noted, credit rating agencies may face thetfe&yse their important clients, the arrangershéf
arrangers are not getting the desired rating framaf them, there is nothing that prevents them to
try one of the competitors. It is important to mentthat until now there has been no evidence of

fraud in the transactions between agencies andgers’.

Another issue to consider is the discretion relaébedting models. The arrangers’ profit-level is
determined by how well they are able to bundlenioetgages with the thinnest layer of credit
enhancement. This causes them to design the ertiincement to just reach the desired rating. In
order for the arrangers to optimize the structhey need the models used by credit rating agencies.

A former Moody securization expert says:

“Every agency has a model available to bankerg¢ glws them to run the numbers until they getething they like

and send it in for a rating,”78

Even if the arrangers did not have access to tiegrenodels, it would not be hard for them to

figure out these. This is related to the repeateiness they have with each other; the more ratings
they get on their SPVs, the easier it is to loagktigh the system as which they rate. The process of
designing credit enhancement is not illegal butdbse collaboration between the credit rating
agencies and arrangers can cause problems, bduathdgave an interest in the expansion of the
structured financing market

Rating model

Another much discussed issue regarding creditgatgencies is the models used to value the sub-
prime mortgages backed securities. There shouftblmoubt that the ratings on mortgage securities
were priced falsely. Basically two things may bemg with the ratings. One reason is that the
information provided by arrangers and originatsralse which has caused wrong prices on the
securities. Secondly, rating agencies have madegysdcings on bonds because they have used
the wrong models when pricing sub-prime mortgagekéad securities. Much of the discussion in
this thesis this far has been directed to the ¢wsicern that there have been elements in the
securization structure that created fraud and timatsthe information given to rating agencies has

been false. Because of this the focus on the atm@rgioned second aspect

As a consequence of the losses and downgradingnimection with mortgage backed securities

rating agencies have been accused of not providmgght rating or using the wrong model. Some

:; Roger Lowenstein "Triple-A Failure” The New Yorliriles, April 27, 2008
ibid
" ibid
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of the problems in the securization structure mighte contributed to the use of wrong rating
models. Surprisingly enough the agencies haveldfsome information in their models that
historically has been considered significant. I0281oody released a report saying they would
increase the level of loan information in their ratsd There was a need to reevaluate the model first
introduced in 2002 due to many new products an@tpansion of risk associated with th&m.
Among the new data requested was DTI ratio andnmétion about which lender originated the
loan. In times where the housing market is raisigDTI ratio is less important as the
appreciation of houses generates equity to thebem In contrast to that, the DTI ratio is one of
the key aspects in declining markets, being arcatdr on how capable the borrower is to pay the
down payments on the mortgage. Increasingly imporsafurthermore the effect of the increase of
automatic underwriting and automated appraisal.mbdels utilized are based on statistical data
concerning mortgage performance. It is likely ttaing models do not account for the fundamental
changes seen in the structure of the matkas described earlier the introduction of autordate
underwriting has been one of the drivers behinddria the origination process. Another pressing
issue is how well the model works to evaluate ri§ksdies have shown that they have been
designed for greater efficiency in rising markeis there is less evidence as to their effectiveiress

a slowing econonty.

Concluding, it is obvious that credit rating ageschave had an inventive to conduct moral hazard
behavior when rating mortgage backed securitiesGid@s. Structured finance has become an
increasingly important source of income which milgave created some conflicts of interest.
Because of this conflict some evidence maybe poawards flaws in the rating models.
Nonetheless, the main problem has been investage keliance on ratings which agencies could

without having to deal with any consequences.

4.1.2.6. Investors

The investors in especially sub-prime mortgage eddecurities and CDO are the ones that have
suffered the losses in crisis. As we saw in themgta with the pension fund, institutional investors
are trading through portfolio managers. In the gxanthe portfolio managers shifted from
guaranteed bonds to mortgage backed securitiedithabt offer the same protection against credit

risk.

8 Moody’s Revised US Mortgage Loan-by-Loan DatadgelApr. 3, 2007 in Mason et al “Where Did thekRBn?
How Misapplied Bond Ratings Cause Mortgage BacketlBties and Collateralized Debt Obligation Market
Disruptions” May, 2002, sourcéttp://ssrn.com/abstract=1027475
8 Mason et al “How Resilient Are Mortgage Backed 8iies to Collateralized Debt Obligation MarketsRiptions?”
g:zebruary 13, 2007, sourdattp://ssrn.com/abstract=1027472

Ibid
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Investors are looking at an adverse selection prolwhen investing in mortgage backed securities.
The arranger has much more knowledge about thegages in the pool than they have, thus he has
the incentive to hold the best of the mortgagdsair own portfolio and resell the bad once to
investors. This is the same problem that the agahgs in relationship with the originators. As an
investor you want more information and thus to dish the adverse selection problem. One way to
do this is conducting due diligence on both tharger and the originator. By doing this, there is a
chance to detect possible systematic fraud. Anotlagris to depend on rating that the credit rating
agencies are providing. At this, you are counting third party’s opinion about the mortgages’
credit risk. The last option is to get a credibdencnitment from the arranger that the pool of
mortgage is of high quality. One method could be#ike the arranger hold the credit risk. In the
structure of the sub-prime mortgage backed seesriliis is not possible because the arranger is
moving the pool of mortgages to an SPV that remdlvesredit risk away from his balance.
Therefore, the investor is left with either conduogtdue diligence or counting on the credit rating
agencies’ opinion on the credit risk in order toe investors to conduct own due diligence.

The fact that most investors are trading througttf@la> managers creates the first moral hazard in
connection with sub-prime mortgages. During timéemthe interest rates are very low, investors
are looking into securities that give high yieltlsthe example with the pension fund the portfolio
managers shifted towards fixed income investmeiits igher yield but with the same credit

rating. By doing this, they got a higher risk tbaginally was intended.

Being a portfolio manager involves a principal/agetationship. It means that the portfolio
manager does not carry the risk of the investedayand thus has a potential for moral hazard
behavior. One of his responsibilities is to condiuge diligence on the arranger and possibly also
the originator. If the investor does not provide torrect incentive to the portfolio managers, they
are inclined to slack on the quality of the duégéihce. Many of the investors in mortgage backed
securities and CDOs are trading for a hedge fuadk lor investment bank. These investors are in
the market for fixed income investments. In timéow market rates these types of investors are
looking into markets that provides higher yieldfoed income. This interest may cause them to
conduct moral hazard behavior, which eventuallymsehat they will be inclined to trust blindly on
the ratings of the rating agencies in the hunhfgh returns.

4.1.2.7. Servicer
The role of the servicer is to ensure the timelynpant of principal and interest. He is making
money every time the borrowers are making the girpalyment on the mortgage, aligning the
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interest with the investors. It is therefore alsdhe servicers’ best interest to keep borrowers in
their house and paying their mortgages as longssilple.

There are two frictions that are especially impotrtahen it comes to moral hazard behavior of the
servicer. In the event of the borrower having peotd with the payment on the mortgages, he is
very likely to have troubles covering other impattaxpenditures such as insurances, taxes and
maintenance on the property. The failure to fu#llithese financial obligations can reduce the
value of the property. The problem then lies betwibe borrower and the servicer in the event of
delinquent payments. If there is high risk for dgliencies, the incentive for the borrower is to pay
those costs is low, thus making the servicer pathiegexpenses. The insurance and tax payments
increase the costs to the servicer who is fisni@ 1o get his expenses covered when the property i
sold.

Another difficulty potentially occurring in the casf delinquencies is the servicer’s moral hazard
behavior. Since he is first in line to get his axges covered, he is likely to inflate the costs in
connection with the foreclosure. In many casesisers are able to renegotiate the loan criteria and
for that reason making the borrower staying intbase. The problematic issue here is that the
servicer might have a higher interest in foreclibsa in restructuring the mortgage. This happens
because the servicer may be reluctant to engagecimactivities if there is uncertainty that the
transaction will generate sufficient excess casWw tio reimburse the servicer’s costs. If he chooses

to restructure the mortgage, costs amount to $250¢°,

The relationship between investors and servicer alsy suffer from the free rider problem. It is
too costly for the individual investor to monitdretactions of the servicer. Due to this lack of
monitoring, there is a higher chance of moral hdbmhavior on his part. One of the servicer’'s
purposes was to diminish this problem but as we &lis incentive not always fully aligned with

the investors.

8 Steven L. Schwarcz, “Protecting Financial Markésssons from the Subprime Mortgage Meltdown” imiésota
Law Review, Vol. 93, No. 2, 2008; Duke Law Schoeblal Studies Paper No. 175, 19. February, 2008
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4.2. GSE mortgage backed securities84

The GSE mortgages are historically one of the rdairers behind the expansion in mortgage
backed securities in America. They have a spetalepn American economy due to their historic
links to the government. This guarantee has gikiemtadvantages compared to other players in the

mortgage market but also resulted in some resgr#tiatt have influenced the way they do business.

The first one of these only allows them to investdsidential mortgage finance which leaves them
highly exposed to the mortgage market. Secondéy re only allowed to operate on the
secondary market, meaning that they are not pexanitt originate loans. Thirdly, they may only
trade conforming loans with the constraints desctipreviously. And finally, they are subject to
“mission oversight” by the Department of Housingl &rban Development (HUD) meaning that
they should aim to providing mortgages to differeebme groups and different areas. In other
words, they are supposed to aim at providing mgegdo mid and low income groups and
underserved areas. In return there are a numlashaintages which among other include
exemption from state and local income taxes. Anadldeantage lies in the fact that they are able to

84 Scott Frame and Lawrence White “Fussing and Furmoirey Fannie and Freddie: How Much Smoke, How Much
Fire?” in The Journal of Economic Perspective 14, Iss. 2, Spring, 2005
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issue securities that are classified as “governmseatrities” giving them a number of privileges,
especially rendering them eligible for use as ¢etkl for public deposits, for purchase by the

Federal Reserve in open-market operations.

Both Freddie Mac and Fannie Mae are in the marketastgages and mortgage backed securities
only. Since they are not originating the loans teelves, they are operating solely in the secondary
market for mortgage backed securities. They areglousiness in two different areas. One is to
swap pools of mortgages into securities issuedhygaaranteed by one of the GSEs. The GSEs
are assuring that the originator receives the gipalyment less 20bp on the remaining principal.
When the GSE are doing this they are providingfetgdéowards the investor in form of a default
guarantee that the swap offers. As a consequdneeydrtgages are staying on the originators
balance and the GSEs are holding the credit risk.

The other business of GSEs is in mortgage invedtmieich happens through purchases of

mortgages directly from originators. As it is th

The GSEs’ Portfolios

case with the swap program they are only P
investing in mortgages that meet the conformi
standards. Another investment opportunity is
through investment in highly rated mortgage

backed securities. This allows the GSE to alsa

PERCENT

invest in pools of private label mortgages.
Arrangers of sub-prime backed securities are
often able to construct the most senior of the

tranches so that it enables the GSE to invest i o Freddie Mac Combined

them. This tranche consists only of mortgages Whole Loans Bl Other GSE's MBS
B Private Label Securities [ Enterprise’s Own MBS

that have a lower principal balance than the

conforming loan limit. Graph 7 shows the Graph 7- The GSEs' Portfolio in 2007

composition of the enterprises portf&fio

The GSE are issuing two types of mortgage backearides in the market. One is the pass-through
mortgage which is also known as Mortgage Partimpatertificates (PCs). The other is pay-
through mortgage backed securities that uses PCGdlateral in a CMO structure. This allows the

GSEs to have a wide range of investors with diffepreferences. Because of the complexity in

8 Office of Federal Housing Enterprices OversigBf07 Performance and Accountability Report”, didedk:
http://www.ofheo.gov/media/pdf/fOFHEOPARNovember2608.pdf
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prepayment and market risk the investors in moedsagrked securities are usually institutional
investor&®. Graph 7 illustrates how the enterprises are tleéras large investors in GSE mortgage

backed securities.

As an additional funding the agencies are issuomgb without any mortgages as backing; these
are known as agency bonds. Most of these are irctbke benchmark bonds, with 2, 5, 10 and 30
years maturities. Their structures are like govemnibonds only with a premium on the rate. This
permits the GSEs to sell the securities to a widege of investors which also includes a large part
of private investors. The demand for agency boragshistorically been high which also can be
seen in the low bid/offer spread. On top of theréhis the government guarantee which facilitates
cheap funding on the GSESs’ investments. Figuréudtiates the investment and funding process of
the GSEs.

The Investment and Funding process of the GSEs’
Applies for
_ mortgage
Originator Borrower
Sells loans AProvides loan
that meet
underwriting
and product Buys
v standards mortgages
GSEs
Partfolio
Swap and
: invest-
business
ment
business
Credit Provides rating on r
rating the MBS Issue MBS Buys MBS
agencies and Bonds and Debt
Sells debt
_ and MBS ¥ :
- ——— Connection
Investors Wall Street — == Ongoing payment
Buys M£ —ge- One time payment
and Debt

Figure 4- Investment and funding process of the GSE{thors own illustration

4.2.1. Moral hazard in GSE mortgages
The GSEs are subject to some of the same moratchezaies as in the private label market. There
exist two main differences between the privatellaterket and the GSEs that affect moral hazard

issues in the structure. One is the governmentwewaent in the origination of mortgages and the

8 Henrik Braun et al, "Amerikansk realkredit”, Firmmvest nr. 8, August, 2000
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other is the structure which is somewhat simplanttihe one of private label. Section 4.2.1. will go
through the moral hazard in the GSEs with speo@$ on these two differences.

Many mortgage banks are originating both privabeldoans and conforming loans. The
originating process of conforming loans is therefexperiencing similar problems as seen in the
private label market. The GSEs have played a rothis as they promoted the use of automated
underwriting which presents a risk for moral hazaetiavior as | have showed earlier. A
consequence of the automatic underwriting is toatdwers with very high LTV are able to get a
mortgage if they have credit score or otherwiseeh@nditions that serve as counterweight to the
high LTV. This has had the consequence that fasnigh down payments as low as 3% were able

to get a GSE mortgalfe

During the latest years there has been evident&itBas have been involved in sub-prime lending.
This connection is interesting; the conforming Istendards are in place to insure that the quality
of the loans is high, though over the last yeaedé¢hding standards have decreased. This decrease
is a consequence of two separate issues. One like underwriting standard which by introducing
automatic underwriting has lowered the LTV ratidisTreport will not judge whether the relaxation
in relation to the LTV ratio is justified by goodedlit rating. Another factor that has pushed the
GSE into sub-prime lending involves the presswefboth government and investors to provide
loans to lower income groups. Both of the GSEsuader mission oversight by the HUD to
increase lending to these groups. In 1999 theyosver their underwriting standards, among other
due to pressure from both the HUD and the Clin@miaistratio’f®. This lowering had the sole
purpose of decreasing underwriting standards todgvmid-income groups. Looking back, the
politicians’ desire to promote cheaper mortgagdewoand mid-income groups was too excessive
because it pushed the GSEs to invest heavily irpsifie mortgages although this was not their
purpose of the GSES The bailout of the GSE can be explained by timgiolvement in sub-prime
investment. Examining their portfolio, a large parinvested in private-label mortgage backed
securities. In mid-2008 the two companies had$d&t billion due to decline in their mortgage
backed securities. This number would have been leigirer if they had not been able to label this
decline as temporafy Another issue includes the GSEs’ developmenskymortgages such as
ARM and hybrid ARMs. Along with the increasing expoe to sub-prime mortgages the GSE also

87 Reality Times staff: Fannie Mae Urges Lenders To Explain RejectiondRémlity Times, January 17, 2000

8 Steven A. Holmes, “Fannie Mae Eases Credit ToMddtgage Lending”, The New York Times, Septembe99.9
8 Arnold King “Freddie Mac and Fannie Mae - An Exit&gegy for the TaxpayeiCato Institute Briefing Paper no.
106, September 8, 2008

% Fred Moseley “The Bailout of Fannie Mae and Freddic” Dollars and Sense - The Magazine of Econdmitice,
September 2008
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started to invest in these types of mortgages. ifkBsstment strategy therefore marks another shift

towards more risk exposure.

The development towards more risky mortgages i®@ahmazard issue. When the government
guaranteed all payments on Freddie Mac and Fanmyitgas not a big surprise for investors. The
implicit guarantee had given the GSEs very luceatiinding possibilities for many years and may
easily have been a driver for moral hazard behdecause of the missing down side from the GSE
management’s point of view. A major problem regagdine GSE is related to this government’s
involvement in the GSEs business. It has given theradvantage compared to any other
competitor on the market for conforming loans. Aa trisis unfolded especially the GSEs semi-
government structure has been a subject of critifjbis is seen in the FBI investigation on
irregularity in the GSES’ relationship with legisdes. The allegations stress the use of lobbyists t
prevent regulations on the two enterprises. Ttpe ©yf arrangement is common in American
politics, however the FBI is investigating to findy irregularitie¥". The GSEs, on the other side,
have been pleased with the implicit guarantee sirftas enabled them to finance their mortgage
business at a low cost. Holding the cheap finanamggainst higher income from sub-prime
lenders has been a profitable business. The probidmmoral hazard arose due to implicit
government action that has enabled the GSEs innmaein the sub-prime mortgage market. The
guestion is whether the shift towards investmermstibp-prime is a result of too little regulations by

government or by pressure from legislators to mevinancing to low and mid-income groups.

None of the investors in GSE securities have saff@any losses in relation with the sub-prime
mortgage crisis. The GSE have through the yearsthmwore into investing in private label
mortgages as well as the movement to automaticramitieg has also encouraged loans to sub-
prime borrowers. Securities issued by the GSE hadethe full faith and credit of the institutions.
With the governmental takeover of the companies ghiarantee is now government proofed. Thus,
the losses in connection with sub-prime investmargdeing taken by the government.

4.3. Composition of loans

Another important issue is how the loans have Is¢ictured as it determines how much money
the individual borrower must use to handle swimghe economy. As described in section 5.3. the
American mortgage market introduced to new typesaiftgages. It is found sensible to consider

how the structures of the loans have contributetieécsub-prime crisis from the borrowers’ point of

Martin Burchart, "Politikere under mistanke for kaption” in Information, September 25, 2008
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view. The motivation for examining the loans frome toorrower’s perspective is the rationale that if
the borrower can pay his mortgage payments, thédreavfewer foreclosures and thus fewer
defaults in the mortgage backed securities. Thgsthesis does not take into account possible
commitments from the originators to repurchasetletgage as a consequence of predatory

lending or in other ways breaching the warrantie$ i@presentations made.

Section 4.3, looks at how the structure of the legooses the borrower to payment shocks and the
exposure to the risk of insolvency. The paymentkh® a function of several issues. One is the
payment schedule of the mortgage. Both FRM andiiffierent types of ARM that are in the market
is dealt with. Due to the increase in ARM in thstlgears it is important to examine the details of
these loan types to see how they affect the bomsveeonomy. House prices and initial LTV ratio
present further factors that contribute to the paynshock.

A driver for taking an ARM is to refinance towara$oan with better conditions after the initial
period. In order to receive better conditions tberdwer usually has to display better qualification
as lower LTV, higher income and better credit igtdn an environment with increasing housing
prices he will have built equity that could helpatitying for better loan conditions. On the
contrary, if the initial LTV-ratio is high, he wilhave a harder time improving his situation in a
declining housing market.

4.3.1. Traditional mortgages

Traditional mortgages are the FRM with pre-paynagtion at par which is the loan with the
highest outstanding balance in America. The FRNMbaiag securitized on a pay-through basis
meaning that there is no direct connection betwkenending and funding side. This has the effect
that when interest rises, the level of prepaymeritddrop. The prepayments seen in this period

will primarily be linked to movement.

Given that the borrower is holding the mortgagenadurity, the borrower will experience no
payment shock in the mortgage payment. Thus, pmiected from interest rate risk in his
mortgage payment. Concerning the FRM, the borrasveot completely protected against market
risk though. Along with the increase in intereserdne borrower can experience loss of equity. This
is because the loan does not fall in value asasteates increase, assuming of course the

assumption that increasing interest rates resltwer house prices.
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4.3.2. ARM and ARM based loans

ARM is a type of loan where the borrower has ddfgrpayments on his mortgage depending on
the underlying interest rate. The main dissimijabietween the ARM and FRM is the increase in
interest rate risk embedded in the ARM.

The nature of the ARM is connected with some arhofinsk since the mortgage payment is
determined by macro economic factors. Many of tRM& on the American market are correlated
with the LIBOR rate. From graph 1 we can see thatinterest rate from 2004 to 2006 has more
than doubled which can cause serious payment sloocks®e ARM loans. The loan with the highest
payment shock is the interest only ARM, the incegashe LIBOR is duplicated to the increase in
the mortgage costs. Borrowers who have paid offesohthe principle are not as affected but may
experience high level in the mortgage paymentscrghand Scheurmann (2008) made
calculations on the payment shocks regarding @iffetypes of mortgages. Calculations show the
pay shock under the assumption of an unchangedagewent in the LIBOR rate. They are made
on a $225,000 loan and LIBOR on 5.31% throughoeiidan cycle. Loan details are found in the
table 4.

Loan details GSAMP Trust 2006-NC2
Loan Type Cross Rate | Morgin | Inidal Cap | Periodic Cap | Lifetime Cap | Foor | 1O Pericd
FINED 518 X x X X X X
FIXED 4{-vear Balloon 7.5 b ¢ x A X x x
FF ﬂ 5l [ 149 148 1562 262 X
2:28 ARM 40-vear Balloon 8.3l 2 1.5 15 1531 831 X
_::".‘ § ARMIO 1.5 .13 15 1.3 1475 T &
3727 ARM e i 05 15 13 1448 TH X
1727 ARM -iﬁ-gwﬂ:ﬂm 761 a1l 15 1.5 1461 781 .

Table 4- Loan details for GSAMP Trust 2006-NC2

The information is taken from a prospector of al#@,349 sub-prime loafs The composition

of loans is congruent with the overall compositiosub-prime market. Around 88% of the
mortgages in dollar amount are ARM with the mayooit these being 2/28. The amount of ARM is
a bit over the average of 69% in 2606

92 SEC.gov,Prospectus for GSAMP Trust 2006-NC2" Direct link:
http://www.sec.gov/Archives/edgar/data/1366182/A(EP8206003776/0001125282-06-003776.txt

% LoanPerformance (2007) &dam B. Ashcraft and Til Schuermann, “Understandhme Securitization of Subprime
Mortgage Credit”, a Federal Reserve Bank of NewkYstaff Reports, March 2008
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Monthly Payment across Mortgage Loan Types
Mot A yoar fixed | 30 year fixed] 277
1 z o33 87 | & T.EAE 04 | 5 1, /01.37 T, D, X
FI 104 1.0 e L] (A1) 108 .08
FI 1.00 1.00 1.14 1.18 1. 1% 1.088 1.00
EL 100 1 00 1.14 118 119 1.00 1,00
31 1.00 1.0 125 1.3z 145 1,00 1,00
36 1.00 1.00 1.2 .32 145 100 1.00
3 1.00 1.00 1,26 1.32 145 1.13 1.18
42 100 1.0 1.1 132 .45 .15 .18
4% 1.00 1.00 1.6 .32 145 127 1,34
A8 1.040 100 L 1.32 145 127 1.24
Fy 1.60 1.04 1.26 1.3.2 Tdh 1,27 1.43
(=] 100 100 26 .32 145 1,27 145
&1 1.00 1.00 124 132 1. 55 1. 27 1.43
355 1.00 1.00 1.26 1.32 156 1.27 (9 e |
360 .00 a3 a .26 10072 155 127 10560
Asmiortiraticon 3 yoars A0 years 2 years A0 yoors 3 yaars 30 wesars Al yaars

Table 5-Monthly payment across mortgage loan tyfresn 1-360 months, increases in percentage.

Table 5 reveals that most exposed is the 2/28 ARBrést only mortgage. The payment shock is
45% after 30 months. More interesting is the 2/FVAwith a 40-year amortization scheme. This
type of mortgage accounts for 51% of this specifartgage pool and experiences a payment shock
at 32%.

Given the increase in interest rate we have sesn 2002 to 2006, this picture is far worse. The
main problem with this payment shock lies in thet fhat the main borrowers of these types of
mortgages are sub-prime borrowers. This has tleetafiat if house prices depreciate, they cannot
extract equity and thus are experiencing an inereathe debt-to-income ratio. Ashcraft and
Scheurmann also make calculations on the DTI-fatithe different loan types under the same
conditions as mentioned before. These calculatgsame no other debt than mortgage debt and a
starting DIT ratio on 40%. With no change in th&0R rate the DIT-ratio is 50.45% for the 30-
year ARM and 52.86% for the same mortgage with d&-ynaturity. To set this in perspective, the
DIT-ratio for a FHA mortgage is 29% when not acdinmfor any other deft

The overall composition of the American market thgp an overweight of FRM. With this high
concentration it is somewhat protected against gayrshocks due to increase in the interest rate.
However, the group of borrowers who is the mainpieat of the ARM consists of sub-prime
borrowers. A study by Cagan (2007) displayed thesich on the foreclosure rate due to payment
shocks for ARM in originations from 2004 to 2006nAng the findings Cagan showed that 22.4%
of sub-prime borrowers are estimated to have nayegutheir homes, about half have no more
than 10% and two-thirds have less than 20%. Thicates that a 10% decline in the housing
market would render over half of the sub-prime beers insolvent. The study shows how
vulnerable the sub-prime market is to interesttiiechouse price depreciation that followed it. A

94 Justin Prichard, " Pros and Cons of FHA Loansalut.com
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small safety enclosed in ARM-hybrids is the embeddéerest rate caps and periodic caps. The
periodic caps make the borrowers immune againstases higher than a predetermined cap. In the
previous example the periodic cap was 150 bp ateddst rate cap at 15.62%. In comparison to the

initial interest rate the lifetime cap seems vaghhand the borrower might be better off without it

It follows the conclusion that even though the Aiceen market is dominated by FRM that has no
payment shocks imbedded in it the market is vulslerto increasing interest rates. This is due to
the sub-prime borrowers who are the main recippétite ARM based mortgages. None of the
current mortgages in the market provides any ptiote@gainst depreciating house markets. While
the underwriting standards have fallen in relatmthe LTV-ratio especially among sub-prime

borrowers, the risk of insolvency on a larger sealgredominant.

4.4. Sub conclusion

This analysis of the American market for mortgageked securities has shown the main problems
in its structure. The examination’s goal was ta fihe weaknesses in the system that have
contributed to the losses within sub-prime. Theeenaany issues that have proven to be
troublesome within the system. The American maissegenerally speaking, divided into two
different segments. One is the GSE segment whaiawe relative safe conforming mortgages and
the other is the private label segment.

The GSEs are selling both pass-through PCs andpaygh mortgage backed securities. The
GSEs have, in comparison to the private label madkelerwriting standards determined by the
treasury that should protect them against declihmgsing market. Those standards made by the
GSE showed not to be sufficient and even thouglutickerwriting standards were tightened in
2007, this was not enough to prevent a takeovéndygovernment in 2008. The private label sector
does not have the same underwriting standardseaS$i, in fact the legislation in this area is very
liberal. This can be seen in the low documentatsmuirement there. Private label mortgages are

using the pay-through method where the mortgageseauritized into different risk tranches.

The analysis included how the market for mortgaaekbd securities was affected by moral hazard
and adverse selection and how this problem weakieestructure. The findings comprise that the
sub-prime mortgages securization process has irsestal features that may encourage moral
hazard behaviors. First of all the fee-based sysdsamgeneral a driver for such behavior. The
importance of fees is especially observed in twacstiral frictions; the brokers’ fee for originagin

mortgage and the rating agency’s fee in the ratoig$ructured financing products.
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To start with, the underwriting standards were Iegenvhich encouraged more loans granted to
sub-prime borrowers. The lower underwriting staddavere fueled by the fee-based system
between mortgage brokers and originators that geentive to conduct moral hazard behavior.
Especially when looking at the broker originateans, there was evidence of a high fraud level. An
important factor was the increase in the use ajraatic underwriting and appraisal systems that
enables the brokers to commit fraud. The autonsg8tems therefore ease fraud, nevertheless also
the originators’ moral hazard behavior removeddbetrol mechanism that should prevent such
situations. As the mortgage was easily sold toreanger the originators' incentive to properly

check the quality of the mortgage applications emaduct proper due diligence was decreased.

The safeguards in place to prevent originatorsngethortgages that were originated with predatory
lending or on false basis were the warranties apcesentations. These turned out not to be
credible as mortgage brokers did not have adeaagi¢al to buy back the mortgages. Also the
arranger should be blamed since they should havduoted proper due diligence on the originators
to detect moral hazard behavior by the originalbe second major problem with the fee-based
system is present in the credit rating agencigshiénge gained increasing influence in the
development of mortgage backed securities andtatedt products as a whole. The ratings are
essential to making structured finance becaud®ws for different institutional investors to inste

in the securities. Along the way, the agencieshgat became a quality stamp that seemed to be
sufficient for the investors. With rating of strucéd financing products as the main source of
income and only few issuers of structured finan@raducts it gave a high incentive for credit
rating agencies to conduct moral hazard behaviditlams to ease the demand for credit

enhancement.

As a consequence of the decrease in the federlrte after 2001 bond investors looked for
investment opportunities that gave a high yield market where rates were very low. The answer
was to invest in structured products such as sithegpmortgage backed securities and CDOs.
Considering the experience made in the sub-primegage crisis, investors have not been critical
enough about the rating. It seems like they bliridigted them. When the spread on two AAA
rated papers are between 5-6%, which was the cs€W®O and government backed securities, it
should be clear that there is a significant diffieein risk. The investors’ lack of criticism cam b
explained by an adverse selection problem. Wheluatiag a mortgage backed security investors
have a hard time evaluating the quality of thislp®o do so, they use the credit rating agencies
instead of getting credible commitments from thigioators or to make due diligence. When
investors trust the ratings the adverse selectioblem is removed.
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The payment structure of the mortgages in the Acaarmarket was also analyzed. It focused on
the risk of payment shocks and the protection aftggDuring the last years the ARM and ARM-
hybrids have become increasingly popular in morgagarket. Overall the predominant mortgage
remains to be the FRM with app 75% of the outstagndinortgages in 2006. This means that the
overall market is protected against payment shoidks.trouble remains though that sub-prime
borrowers are accounting for most of the ARM andVARybrids on the market. With very high
LTV ratios in this segment and high payment sharkshese mortgages it will result in very high
DIT-ratios when the housing market is not risingeexistence of the ARM hybrids is a main

contributor to the high numbers of foreclosuresmitsub-prime mortgages.

5. Analysis of the Danish Mortgage market

Section 5 goes through the Danish mortgage maok@fine its characteristics. The American
system caused great losses to its investors, a@a ikat has not happened in more than 200 years. It
is therefore interesting to analyze whether theifragystem has some of the same weaknesses as
the American. The Danish mortgage market has beémsairation to other countries when
designing their mortgage market. This is bestiitated in the Mexican economy where the
government in 2005 decided to introduce a mortgggtem. They chose the Danish mortgage
system to replace the current system where housbgaes were financed through expensive bank

loans”.

In 2007 the Danish government altered the conditmfithe mortgage market with changes in the
legislation for mortgage backed securities in Derkmahe decision modified its structure and is
therefore important when analyzing this. The nelesallow banks and mortgage institutions to
issue covered bonds which are mortgage backedisesumore aligned with other European
countries. It has been discussed how the new covmEmeds, also known as SDOs (Seerligt
deekkende obligationer / Covered Bonds), will aftbet stability of the mortgage backed securities
in Denmark. With their adoption the market is mgvaway from a pure pass-through system to a

system where the balance between mortgage paymemiosd payment is less tight.

The analysis will initially look at the Danish sgat before the SDO introduction in 2007. | find the
Danish system pre 2007 particularly remarkable b&ea contains a very unique pure pass-
through structure. Alongside the implementatiothef SDOs many of the principles from the old

system pass-through structure have been kept. fbiner¢he analysis will look at the old system

% Realkreditradet, "Dansk realkredit i Mexico” inatkreditraadet.dk
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first and subsequently look at how the mortgag&kéasecurities market has changed after the
introduction of SDO loans. Finally, section 6 laatkwhether the problems with mortgage backed

securities in America can be found in the Danisttey.

5.1. Structure of the mortgage backed securities before 2007

The Danish mortgage market has historically besragket dominated by using only the pass-
through method in the mortgage bonds. Like in theeAcan market borrowers have the option to
buy back the mortgage at par meaning that the iokgare subject to pre-payment risks. Unlike the
American mortgage market though the regulationgeornng the matching of cash-flow from
borrower to investors are very strict. Mortgageksaim Denmark cannot retain the prepayment risk
and are thus permitted from using the pay-througthod. A consequence of this is that
innovations in mortgage loans have to be refleirtatle funding sid®. During the last decade

there have been introductions of several diffetgmes of mortgage loans. Examples of these are
the 30-year ARM with a 10-years interest-only pgéramd loans with caps on the interest payment,
the so-called capped floaters. Both of these Ibawe series of bonds with the same features.
Bonds issued and collateral must be assigned wfspeapital centers within the mortgage credit
institutior?”.

The structure is moving all but the credit risk gvtam the mortgage credit institutes. All
prepayment risk and market risk are taken by thestors and the role of the mortgage credit
institute is to be an intermediate that assureslafunctioning market. As compensation for
carrying the credit risk and the servicing, the tgage credit institute is charging a fee ranging
between 30 and 80 bp from the outstanding princthi rate varies with the LTV raffd The fee

is added to the borrowers’ interest and not thestors. The default risk on the Danish mortgage
backed securities is thus dependent on the perfarenaf the mortgage credit institution. In the
event of the mortgage credit institution file farkruptcy, the investors have priority to the asset
in the capital center. The investors in the caitaiter has preferential claim against the asdets o

other capital centers before other ordinary cresfito

Due to the balance principle borrowers are ableutpthe underlying bonds in the market releasing

them from the loan commitment. This motivates therbuy-back the mortgage bonds in times of

%Allen Frankel et. Al., “The Danish mortgage markiet'BIS Quarterly Review, March, 2004

9" Realkredit Danmark, “Danish Mortgage Bonds”, AugeB07, direct linkhttp://www.danskebank.com/da-
dk/ir/Documents/Other/DanishMortgageBondMarket2p@¥.

% Information found ovww.Mybanker.dk

% Nykredit, “Danish covered bonds” September 2007ree:
http://www.nykredit.dk/marketsdk/ressourcer/dokuteefpdf/NYKR_DanishCoveredBonds_ WWW.pdf
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increasing interest rates. In this case the valdleeoloan falls and thus reduces the outstanding
principal on the mortgage. Borrowers will ofteninahce with the effect of a mortgage with higher
interest rate but lower outstanding balance. Algiothere is a possibility to buy back the bonds in
times of rising interest rates, the predominanseedor refinancing remains to be motivated by

borrowers who use their right to exercise at par.

To ensure the liquidity of the bonds they are tista the stock exchange and the price is insured by
a market marker arrangement. It is organized betwéee Danish banks that act as brokers on
behalf of related investors. Originally, the marketker arrangement was entered into in order to
ensure liquidity on the bond market. In recent gehere have been some irregularities in this
arrangement which has resulted in relative largeeptifferences between similar series of bonds.
As an outcome of this there have been situatioreyevthe mortgage credit institutions have set a
price on the bonds to reduce the price differéficRegarding the ARM mortgage credit

institutions are having an annual auction on org pends to finance it. The auction is usually
taking place in December where investors are degidn the interest rate on the one year bonds.
The majority of the ARMs is priced this way, onhetcaped floaters are tied to index and are

therefore not priced on this auction.

With the relative simple nature of the pass-throngiitgage the system is very transparent. This is
again advantageous in relation to its liquidity agponortgage investors. Among the rules of credit
mortgage institutions it is set that they are allgwed to take a minimum market risk. A sub-
limitation is very strict rule with regard to usiogtions to hedge the market risk. In the tradaion
balance principle mortgage credit institutions @néy allowed to hedge risk with derivatives in up
to four year™. The lack of derivatives leaves investors wittslesmplicated models to measure

the risk and price on the bonds.

5.1.1. Underwriting and appraisal process

When a person in Denmark wants to finance a prgpentefinance his mortgage he will have to
contact a mortgage credit institution or a comnagank in order to receive the loan. Real estate
agents are also providing the contact to mortgag@itanstitutions but will not participate in the
lending process. Most banks are affiliated with ohthe mortgage credit institutions. The two
largest banks, have ownership in a mortgage ciestitution; Danske Bank owns Realkredit

Danmark and Nordea owns Nordea credit. The mortgesgght institutions are both originators and

19 Mikkel Ragild, "Seerligt daekkende obligationer ogéstorerne” in Finans Invest nr. 5, May, 2007
191 Finanstilsynet, "Bekendtggrelse om obligationsedstse, balanceprincip og risikostyring”, in findisynet.dk,
June 2007
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issuers in the Danish market. Banks originate, emalf of the mortgage credit institutions, the
mortgages. The largest real estate agents charmibsidiaries of the mortgage credit institutions.
Traditionally, the real estate agents businessustsired as franchise organization, implicatingtth
the individual agents are paying a franchisingtéele part of the chain. This means that real estat

agents are individual businesses that have engagedlaboration with the large chains.

The maximum LTV ratio for Danish mortgages is 8@%dwner-occupied dwellings all year
habitation. There is no limit on the maximum borilmgvamount as long as the LTV ratio does not
exceeds 80%. The mortgage credit institutions naakassessment on both the borrower’s credit
history and on the property. A combination of these ensures that when lending concerning
properties that are known to be at risk of decfinimvalue there is a higher emphasis on the credit
history of the borrowéf? Other underwriting standards such as DTI-rateormt determined by

law but there is a common understanding withinitideistry that the lender must be able to pay a

30-year full amortized annuity loan in order to @icg a mortgagg”.

The mortgage credit institutions’ close ties t@mtediates allow the mortgage credit institutions i
contact with borrowers both through refinancing ethusually happens through banks and through
new home financing. In connection with a new hdusancing the real estate agent will contact the
mortgage credit institution who is in charge of drggination and underwriting of the mortgage.
For banks the procedure is different as they adswlle the underwriting linked with the mortgage.
The banks are thus originating the loans but thegage credit institutions are holding the credit
risk on the mortgages. To ensure that the origigadbanks are keeping a high underwriting quality
the banks give the mortgage credit institutionsiargntee on the mortgages. The ones used by
Nykredit are issued for an amount correspondintpégpart of the loan that exceeds 60% of the
property value at the time of granting and coverftrst eight years of the term of the lodfisAs
compensation for the guarantees and for the sagvml the mortgages the originating bank
receives a fee from the mortgage credit institiagks of 2007, banks can choose to engage in a
compensation model instead of the old guaranteeemdedstjyskbank, a bank affiliated with Total
Kredit, is changing to the new system which mehas lbanks can deduct losses on the banks

originating loans on the future compensation f&es

192 Realkredit Danmark, “Annual Report 2007” sounew.rd.dk
103 ;i
ibid
104 Nykredit, "Annual Report 2007” sourceww.nykredit.dk
195 Frank Kristensen, Bank executive in Vestjyskbahkfter to Finanstilsynet” March 2008, direct link:
http://www.euroinvestor.dk/pdf/cse/138726-0.pdf
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The appraisal value of the house is determinechyffecial appraiser in the area or in many cases,
an appraiser within the mortgage credit institlitee mortgage credit institute will usually use thei
affiliated real estate agents for this proceduithis appraisal value is used to determine the
financing need of the borrower. For certain typiegroperty the appraisal may happen
automatically. The mortgage credit institutions éaifferent approaches to this, but as an example
is automatic appraisal used on newly build propeitiin Realkredit DanmarR®.

The borrower may freely choose between the diffemeartgage credit institutions in the market.
Whether this is profitable, is questionable, ingtice the price difference between the mortgage
companies is fairly low. This is primarily due teetlisted bond prices that keep the market uniform
in regards to the bonds. The only price differelpesveen the mortgage credit agencies is the
ongoing service fee and other arrangement feesviidorm a relative small part of the loan. All
these prices are listed and are not affected bygréwait worth of the borrower. Figure 5 is an
illustration of the Danish mortgage market struetwhich also shows the engagements between the

different intermediates in the market.
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Figure 5- lllustration of the structure of the Danis mortgage market, authors own illustration

196 Realkredit Danmark, “Annual Report 2007” sounakdk
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5.2. Moral hazard in the Danish market for mortgage backed securities
In the Danish mortgage market, the structure ig senple when it comes to the securization of
mortgages. In the middle of the structure is thetgame credit institution that issues the mortgage

bonds but also stands for many of the other presess

5.2.1. Appraisal

An application for a mortgage goes through eith&grmediates or direct to the mortgage credit
institution. Mortgage credit institutions use reatate agents from their affiliated real estatencha
The real estate agent’s main source of incomelsiyoand sell houses which mean that they have
an interest in seeing the house changing handeasas possible. Because of this they might value

the property too high to encourage speculativeastte investment.

In connection with refinancing the originator inriwill have an interest in seeing high appraisal
from the appraiser as it releases more equity toopewed. This might create a conflict of interest

as the real estate agent is not punished for tomigpic appraisal values.

5.2.2. Underwriting

Underwriting in the Danish market is characteribgdeing standardized; the underwriting criteria
are relative uniform among the mortgage credittuisdn. In the American market we saw many of
the problems being related to the broker/originatortext. In Denmark there are only originators
and issuer present, when the mortgage creditutistits are underwriting the mortgage originator
and issuer are the same. In that case asymmedroation and moral hazard are thus out of
guestion. When commercial banks are originatingtgagres they do not carry the whole credit risk
which could create moral hazard. This problem hesbmitigated in the Danish system by
different safeguards. The guarantee given by thé&dholds them accountable for bad
underwriting. It also encourages origination of gaoortgage because they receive an ongoing fee

as long as the borrowers fulfill their loan commetmh

On a micro level moral hazard behavior may exisheaform of predatory lending. A study made
by Forbrugerradet, a Danish consumer protectioardrgtion, showed that 90% of banking
employees was under the influence of performangmpat®’. Such a scheme can present an
incentive to the financial advisor to conduct ptedalending. The transparency of the system
reduces the threat of this type of behavior. Loglahthe examples of predatory lending in section
4.1.2.2., only few of these examples are relevattié Danish system. The only situation where

197 Forbrugerrédet, "Forbrugerne foretraekker fastlderisankradgivere”, atww.forbrugerraadet.dkNovember 2008
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such a problem could occur is the refinancing wfatgage as this generates extra fees to the
mortgage credit institution.

During the last years the mortgage credit insbngihave developed the capped floater which in
comparison to the traditional mortgages is legssparent. This development could give incentive
to conduct predatory lending if consumers are detjaately informed about new loans. Thus a
higher level of complexity in the structure of th@rtgages can create more asymmetric
information between the financial advisor and thedwer. A consequence of this could be higher
incentive for moral hazard behavior. This problansansidered to be a minor one, mainly because

the market is still highly standardized which reglsithe level of asymmetric information.

As mentioned, there is a consensus between thgagericredit institutions to maintain an
underwriting criterion to only originate ARM to borvers that can afford fully amortized annuity
FRM. Whether this underwriting criterion is tightagh, is questionable when considering the
development in the interest rate. Looking back@04205, the interest rate was at a historic low
level for both the long and short term interese.ré those days, borrowers were given ARM with
the underwriting criteria that they could afford% 30-year FRM. Observing the rate at the auction
in December 2008 only four years after, showsttiiabne year rate is between 5.15% and 5.20
%% higher than the limit at which they were appraved

5.2.3. Investors

Mortgage credit institutes in Denmark have goodlitnating on their mortgage backed securities.
The ones of the four largest institutions are AA&ept BRF-kredit who has an Aal rating by
Moody™®®. Because of the mortgage credit institutions'irétg of credit risk, the risk of default of
the mortgage backed securities is considered smadl. The nature of the pass-through mortgage
backed securities in the Danish system reducesdéeé for credit enhancements on them. The
market’ simplicity is also a factor that diminishtée importance of credit rating institutions.
Investors are not depending on the credit ratireneigs because they, facing the lack of rating
agencies, can analyze the risk of the mortgagedubsécurities on their own. The access to due
diligence is also easy due to the centralizatiothefmarket. Investors only have to conduct due
diligence on the mortgage credit institution tolaage the credit risk of their investment. Of cayrs
due diligence on the originating banks could beption for investors as they, too, carry some

credit risk. Since mortgage credit institutionsntiselves are inclined to conduct proper due

198 Mattias Grandal, “Nykredits F1-rente blev lavest’ Jyllandsposten” December 18, 2008
199 pata found in the investor relations pages omibetgage credit institutions homepages.
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diligence on the originators - it relaxes the ne@dnvestors to do so. The Danish system is known
to be highly supervised when it comes to mortgaagkéd securities. The supervising agency,
finanstilsynet, thus keeps oversight on the morgagdit institutions. This has the effect, that
securities that are issued by the Danish mortgesgitanstitutions and carries the name

realkreditobligation (mortgage backed security)@esidered to have high quafity;

Another example on the low dependency on creditgatgencies can be seen in the legislation on
pension funds investments. These limit the investsn® be composed of 70% in gilt-edged
securities which among other are mortgage backadtities*. Within this legislation there is no

requirement that these should have a credit rating.

The mortgage credit institutions work primarilyasintermediate in the mortgage market which
reduces the adverse selection problem. By not edfgyto hold mortgages on their own balance,
they have no possibility to retain the good loamd sell off the bad. Investors know this which is
also why there are no premiums on the mortgagedubsécurities that should reflect this extra risk.

All together, there is very little moral hazardtive Danish market for mortgage backed securities.
The main reason behind this is the mortgage cieslitutions’ central role in the overall structure
As they retain the credit risk, it gives them aceintive to insure solid underwriting standards.
Whether the underwriting standards have been éigbtigh, is questionable as mentioned before,
however this is not a moral hazard issue. The tighance between the cash inflow with outflow is
also a very important in this sense. The balaniceipte ensures transparency that eliminates the

adverse selection problem.

5.3. Introduction of SDO

The SDO has been introduced in the Danish mark2d@7 as an alternative to the traditional
mortgage backed security system. The introductasdianged a lot of factors in the Danish
mortgage market. The following section 5. runs tigtothe changed that come with the SDO rules.
The government’s intention with the introductionSI)O was to increase the competition in the
market house financing and to give the consumere teading option's? The following chapters

describe how the SDO rules affect the Danish mgegaarket.

10 jeppe Ladekarl ” Safeguarding Investment in DaNshtgage Bonds” in “Journal of Financial Regulatcand
Compliance” Vol 06 Issue 1 pp. 59-69 1998.

1 Retsinformation, "Bekendtggrelse af lov om fin@hsirksomhed § 159-169” imww.restsinformation.dk
M2Erhvervsministeriet (Bent Bentsen) "2006-07 - Freetiglsestale: L 199 (som fremsat): Forslag tildovaendring af
lov om finansiel virksomhed og forskellige andredo(Seerligt deekkede obligationer)watw.folketinget.dkMarch
2008
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5.3.1. Structure

SDOs are a form of covered bonds that can be usaahding to mortgages. SDO uses different
types of collateral, property being one of them.t@mDanish market there are two separate types
of SDOs. One is the SDROs (Seerligt deekkende rehi&ldigationer/Covered bonds issued by
mortgage credit institution) which are exclusivelgued by the mortgage credit institutions and the
other one the SDO which may be issued by both cacialdanks and mortgage credit institutions.
The difference between these two lies in the asssd for collateral and the level of
overcollateralization applied. In section 5 SDOI e used as a general description, explicitly

mentioning if there are special rules for SDROs.

One of the major modifications with the introductiof the SDO mortgages is the lending and
funding structure. For many years the balance pi@served as characteristic of the Danish
mortgage market. With the new SDO rules there hamges in the balance principle. The
traditional one remains as an option for the maegeredit institutions but with the SDO funded
mortgages the issuers also have the option to gnaphew balance principle. The overall meaning
of this new balance principle is still to removelalt the credit risk from the mortgage credit
institution. The traditional principal insured tliae mortgage credit institutes had a limit ontthei
market risk, leaving them to only issue pass-thhoogrtgages. The mortgage credit institutions
make varies stress tests on the interest raténthate that the institutions only maintain markskr
within limits determined by law. The new rules hdle same intention but are different in how this
goal is reached®. The SDO-rules allow for a wider use of finanalativatives to cover the market
risks. In the traditional system the mortgage driedititutions could have derivative risk up to fou
years. Under the new rules this constraint is reedand replaced by a demand for stress test
concerning the volatility of the derivatives. Tlasvl states that option risk should occur in a lichite
extent; 5% of the over-absorptitor banks and 0.5% of the solvency requirement p#sof the
overabsorption for mortgage credit institutibiisAfter the introduction all mortgage credit
institutions have chosen to follow the new balapigeciple on new series of mortgage bonds. A
main reason behind this is due to the lower capgglirement on SDO with the new balance

principle. Applying this, the capital requiremestli0% against 20% within the old principal.

Much of the discussion on the introduction of SDéhds was the step away from the traditional
balance principle. Whether the new one is less saferd to determine, it exposes the system to
some new risks though. Jesper Lund (2007) madesiarticle in Finans Invest a comparison of the

113 Jesper Lund, "Balanceprincipper i den nye SDO iknigg”in Finansinvest nr. 5, 2007
14 Finanstilsynet — Bekendtgarelse om obligationsdisse, balanceprincip og risikostyringamw.finanstilsynet.dk
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new and the old balance principfe One of the findings was that the new balancecjpla

increased the exposure of option risk and modkl Lkisnd argues that it is fairly easy to determine
the interest rate risk on bonds with linear pay-béfwever when options are introduced it changes
the picture. The use of separate models to deterthminterest rate risk delivers different results
Lund argues that options that are affected by vagre’ behavior pattern will increase problematic
issues regarding model risk. How big the problenihwption and model risk is hard to determine,
the borrowers right to pre-pay the mortgage inmaght reduce the utilization of advanced options.
In the end, it is the investor who decides whetteeprefers the old or the new balance principle. A
consequence of the increased use of derivativieaisnnovations on the lending side do not have
to be reflected on the funding side as it was #sewvith the old balance principle. This opens

opportunities for mortgage products that are moragex than what is on the market today.

Another risk that follows from employing derivats/es the counterparty risk. Mortgage credit
institutions will make option agreements with lafgencial institutions. During 2008 there have
been examples that large financial institutiondaowt fulfill their commitments. An example is
Lehman Brothers who was the fourth largest investrbank in America. In 2008 they had to file
for bankruptcy protection. When there is troubl¢hia financial sector, there is also a risk tharev
large banks cannot fulfill their commitments onioptagreements. It is hard to determine how
large the counterparty risk is, but it is an exis& in connection with the application of finarcia

instruments.

There are also changes in respect to which assetsecused as collateral in the traditional pass-
through mortgage backed securities and the SDO W& new rules property, loans to public
debtors and ships can be used as collateral forsSBDRO comprises only property and loan to
public debtors as collateral. The traditional magg bonds have property and loan to public
debtors’ eligible as collateral. In both the newd aid rules collateral in form of mortgage credit
bonds is also eligible. The SDO-rules allow fortad5% off the mortgage pool to be backed by
other mortgage credit bonds from other isstfemgainst only 2% in the old system. This also has
an effect on the buy-back option of the mortgagedso The change should in a larger extend
enable borrowers to buy-back with bonds from othertgage credit institutions. A borrower with
e.g. a Nykredit loan now has an option to hand Mykredit bond or a comparable Nordea bond to

release him from the loan commitment.

115 Jesper Lund, "Balanceprincipper i den nye SDOikmigg”in Finansinvest no. 5, 2007
116 Retsinformation, "Lov om aendring af lov om finagisiirksomhed og forskellige andre love” in
www.retsinformation.dk
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Other issues that are important within the new SDI€s are the maturity and rules concerning the

LTV ratio. Under them mortgage credit companiesadnie to issue mortgages with maturities over

30 years. This is done by adding a higher congtoairthe LTV ratio on those loans. It continues to

be 80 under the SDO rules on loans with maturdire80 years or under. The new regulations open
op for longer loan periods and 10 periods. It isvipmssible to provide loans with an unlimited loan

period and IO period. The condition for gettinglslmans is that the LTV-ratio is 70. In July 2009

when the ratio will change, the LTV restrictiong@ing to amount to75%.

Along with the new LTV ratio comes also a demarat the mortgage credit institute must balance
the mortgage pool so the LTV ratio never exceedsriaximum LTV on the originated loan. Thus
on an owner-occupied dwellings all year habitatimortgage, the mortgage credit institution has to
provide more capital if the LTV ratio exceeds 80#the property’s market value. Additional

capital must be present in the form of governmemids or other safe securities that have to be
added to the capital center. In order to fund thditeonal capital in the SDO issuers can issue
junior covered bonds. These have secondary claiassets in the case of insolvency. To insure the
compliance of the LTV ratio the owner occupied dimgk must be valued every third year by a
professional appraiser who is independent froncthdit process.

One of the dissimilarities between SDO and SDR®ihethe level of overcollateralization needed
to issue the different bonds. Issuance of SDROIiresjmandatory overcollateralization
corresponding to 8% of the risk-weighted assetsn@ercial banks do not have this requirement
on their SDO bonds but may provide it to enhanegpibol on a voluntary basis. In terms of issuer’'s
insolvency the investors have a claim in othertehpenters before other creditors. This is diffiere
from the case of commercial banks where investdisamk on even terms with other creditors of

the bank when all assets in the cover register baee distributed”.

Under the new rules mortgage bonds do not have tsted on the stock exchange, commercial
banks and mortgage credit institutions may stilage to list the bonds. Mortgage bonds used to be
listed on the stock exchange under the old ruleseShe new rules open up for international
competition legislators believed that a demandi$ting of bonds would result in an increased

number of issues from other countfi&s

17 Nykredit, “Danish covered bonds” September 200&ad link:

httéa:llwww. nykredit.dk/marketsdk/ressourcer/dokuteeipdf/NYKR_DanishCoveredBonds_WWW.pdf
1 Erhvervsudvalget, "Forslag til lov om aendring af twm finansiel virksomhed

og forskellige andre love (Seerligt deekkede oblayei)” March 2007, direct link:
http://www.folketinget.dk/samling/20061/LovforsladO9/Bilag/1/362009.PDF

Page 69



Whether the new rules are making the market lesbenat, is hard to judge from the present
experiences. It comes down to whether the new balprinciple can provide an equally secure
mortgage backed securities market as the one #sgbiotected investors against losses over 200
years. The capital requirement on the new coveoed$ suggests that the new bonds are more
secure than bonds issued under the old rules. Bgwations will diminish the transparency that
was inherent in the traditional balance principie avestors in mortgage backed securities issued

under the new balance principle have to considetaiiask and counterparty risk.

5.3.2. Competition

One of the intentions concerning the introductib®DO loans was to improve the competition on
the market for mortgage credit. The new legislaatbows for financial institutions such as
commercial banks to engage in the mortgage credinbss. Until 2007 the mortgage credit

institutes had the exclusive right to originate tgage and issue bonds backed by these.

With the implementation of SDO the legislation opémp for more international competition in
Denmark in this respect. The law has removed tlstacke for foreign banks to engage in mortgage
lending on the Danish market. The legislation albows for smaller banks to engage in
collaborations and create a common covered bosds.i8oth of these liberalizations should have
increased the competition on the market. Fromebeslators’ point of view the removal of these
barriers should lower the costs for mortgages @maequence of an improved competition.

5.3.3. Underwriting and loan limits

The underwriting criteria are overall not changed a residential mortgage the LTV-ratio remains
80% with the SDO rules. According to the new rutesinformation level for borrowers was
supposed to increase with the introduction of magyég funded by SDOs. The originators have to
use a developed information scheme which includeshnual mortgage cost in percentage of the
outstanding principal and other relevant inform@atiAn increased legislation is a natural
consequence because the structure will enablenatiyis to charge different interest rates to
customers with different economic status. Thusetlnas to be a deeper information level as the
cost of the mortgages is not as uniform as befogeSDO-rules. An argument for the new
regulations has been that the mortgage banks vimeuéble to provide more fair mortgages to the
consumers through segmentation. The consequenowifg is that people with high LTV ratio

and poor credit history will have to pay higheenast rate than people with better credit rating.
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5.3.4. Changes and future changes with SDO

The market for mortgage credit has been liberalizigd the new rules. Much of the changes in the
legislation were made to insure an increased catigreboth between national and international
banks. It was also intended to expand the preséedtson of lending opportunities in the market.
With regard to an increased competition modifigagiare considered to be rather minor ones. After
the respective legislation was passed the productith not change from the mortgage credit
institutions. We have not seen international baarker the mortgage credit market and neither have
smaller banks engaged in any collaboration to issugcovered bonds. The only new issue is
Danske Bank and Nordea who have entered the miuroetgh the commercial bank. It is hard to
know why there has not been more activity but gelamation is assumed to be the disturbance on
the financial markets and declining house prices.

The system’s resilience might also be affectedneyniew rules. The safety as to investing in
mortgage backed securities relate to the Danishgage market should be increased with the new
system. This can be seen in the capital requireofendditional mortgage bonds and the covered
bonds which amounts to 20 and 10% respectivelysaniasues. The increased security in the

SDOs comes since the LTV ratio cannot rise abo®e.80

A possible consequence of the new rules is the vahad the borrower’s ability to buy back the
underlying bonds in the market. The regulationglate now do not require that the bonds backing
the mortgages are listed on the stock exchange.mbans that borrowers will not necessarily have
the possibility to go into the market and buy b#ek bonds that are corresponding with the
mortgages. Thus, the new legislation does not sachscarry a tight connection between funding
and lending as we have seen before. The law steethe issuer has to inform about all the
conditions relating to the mortgage, including tluy-back opportunity. After the introduction of
the SDO bonds there have been no changes in #as Bne competitors on the market are still
listing the bonds on the market so that the buyklogportunity is preserved. In fact, for the
consumer nothing has changed as a consequenae D mortgages, except the possibility to
get mortgage backed by a SDO issued by the batdaith®f the mortgage credit institution.

5.3.5. Changes in moral hazard with the introduction of SDO

The Danish market for mortgage backed securitisshistorically been very solid which is why
one may question the need to change the strudtutieis chapter is examined how the introduction
of SDO loans will change the moral hazard problerthe Danish mortgage backed security

structure.

Page 71



From the borrowers’ point of view, few things chaa@s a consequence of the SDO-rules. It is
likely that mortgage banks will make several newalgoments in the product portfolio in the
future, which also was the intention with the ne@gulations. More product development also
requires more information to the borrowers becdlise&omplexity of the products creates a higher
level of guidance from the mortgage bank. In otdenitigate this problem the government has
required that mortgage banks, in their guidancé te borrowers, provide the complete list of
costs associated with the loan. This measure shiedlete predatory lending that could occur with

more complex products.

5.4. Compositions of loans

Historically the market for mortgages has been dated by the 30 year full amortisized annuity
loan which offers prepayment at any time duringrtiegurity of the loan. Since 1999 it has been
possible to finance a house purchase with an ARM adjusting periods between one, two, three,
four, five and ten years. The maturity of the ARKres; most popular is the 30-year option

though. Graph 8 shows the composition of ARM anilRR the Danish market since 2000

Composition of Mortgages in the Danish
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Graph 8- Composition of Mortgages in the Danish Makfrom 2000-2008

As you can see from the graph the ARM has beerpalaoalternative to the traditional FRM since
its introduction in 1999. Among the ARM 73% of th®rtgages were adjusted on an annual basis
in 2007, this is a small decrease from 2686n 2003 the 10-option was established which can b
used on most Danish mortgages up to 10 years. tigeinitial period the borrower must either
refinance or repay the remaining principle overrédmaaining maturity of the mortgage. In the end
of 2007 the ratio of mortgages outstanding thatihtetest only option was 39% of the outstanding

mortgages to residential mortgages. In 2006 a gp& ¢f mortgage was introduced. This was the

119 Nationalbanken (The Danish National Bank), “Averagitstanding amount of ARM and FRM mortgages”.réeu
Nationalbanken.dk
120 Finanstilsynet, "Markedsudviklingen i 2007 for bieaditinstitutter” May 14, 2008, Source: see fauttn77
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ARM with build-in interest rate cap, the caped tevaThese types of loans were introduced and
offered a prepayment option like the 30-year FRMSéptember 2008app. 15% of the outstanding
mortgages were caped floatérsThese were marketed primarily towards borrowers would
refinance their FRM. A difference between the ARMI dhe caped floater is how these are being
adjusted. Regarding the capped floater this igioat in the annual auction but semi annually to
the Copenhagen Intra Bank Offer Rate (CIBOR).

5.4.1. Protection of equity

Both FRM and caped floaters have equity proteatiamsing interest rates. One of the advantages
of having a pass-though system as the Danishtishbavalue of the debt is declining when interest
rates are rising. As shown earlier there is a cotore between rising interest rate and the value of
houses. In the traditional annuity loan the bornoisgrotected against these fluctuations in irdiere

rate. This is illustrated in graph 9.

Equity protection in Danish FRM
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Graph 9 - lllustration of equity protection in Darsh FRM, authors own illustration
When interest rate goes up house prices are inctmdecrease, with the pass-through annuity
bond with its prepayment option though this hasdffiect that equity is protected. Danish
mortgages have traditionally had this option wh&bf course possible due to the close connection

between funding and lending and the liquidity & thortgage bonds.

It is not stated in the law that borrowers showddffered this option, however the structure

facilitated this. Thus the pass-through annuityl@aprotecting the borrower against market risk

121 Authors own calculations based on data from Dakmiationalbank
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both in the interest payment and also from an gquétspective. The downside risk is therefore

reduced with this type of mortgage structure.

The overall composition of mortgages is dominatgdBM and the development over the years is
pointing in the direction of more adjusted mortgag&hen analyzing for payment shocks in
mortgages, this becomes an important factor. Tgle amounts of outstanding ARM are making

the market more vulnerable against increases imtheest rate. With the annual adjusted mortgage
there is no protection against such rises. Theadfipater provides more safety against payment

shocks as the interest rate can only increase¢otain level before it becomes fixed.

5.5. Sub conclusion

The Danish mortgage market before 2007 is highratterized by the balance principle that has
been a corner stone in its structure. It ensuegsfrarency in the system because of its easy pass-
through structure. Most of the lending activitiesalve around the issuer or the mortgage credit
institution. The mortgage credit institution ispesasible for the appraisal, underwriting and the
funding of many of the originated mortgages. Thasteal structure has removed much of the moral
hazard issues in the Danish system. In mortgagesitk not originated by a mortgage credit
institution safeguards are in place to prevent iwaiaard behavior. The commitment of the
originators is believed to be valid as mortgagelitiestitutions have the incentive to conduct due
diligence on them. Due to the system’s transparémeyeliance on credit rating agencies has been
minimal. Another reason for this circumstance & ldcking ability of mortgage credit institutions

to maintain the mortgages on their own balances Ths diminished the adverse selection problem.

The SDOs are permitting banks to issue mortgagkeolesecurities which originally were reserved
exclusively for mortgage credit institutions. Witlke new loans mortgage backed securities in
Denmark do not have to be issued as a vanilla frmssgh. From the borrowers’ point of view few
changes have occurred with the SDOs. All mortgagditinstitutions have chosen to implement
the new balance principle. According to the newutagons the possibility exists that the market

will change in the future and some of the tradiilosystem’s transparency will be lost. There are no
signs that the introduction of SDO will increaseraddnazard problems. This is primarily because
the issuer remains to be the holder of the cresktand thus has the incentive to create adequate

safeguards against such moral hazard behavior.

The traditional 30-year FRM has an embedded equdiection. Due to the listing on mortgage
bonds the loan value is decreasing while inteasst rise. This protection of equity is unique and
only possible in a strict pass-through structuraniBh borrowers with FRM mortgages are thus
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well protected against market risk. When lookinghat Danish market, we see an increase in ARM
during the last years. A shift towards more ARMreases the exposure of the market as a response
to increasing interest rates. The underwritingecidt of the ARMs have been the same as of the
traditional mortgages. With the boost in interesés during the last years the risk of payment

shock has increased dramatically. With an incre@asige interest rate on more than 200% since
2004 ARM borrowers have a much higher mortgage ayrihan with their initial one.

6. Comparison between the Danish and American market

Section 6 is a comparison between the two marketsbrtgages backed securities to find if a
similar crisis that we have seen in the Americamtgage backed securities market could happen in
Denmark. This is done by analyzing whether theoi@cthat contributed to the sub-prime crisis
could happen on the Danish market for mortgagedshskcurities. First if the factors could happen

in the structure before the SDO rules and aftek Etchow the SDO rules affect these findings.

6.1. Payment structure

Legislative differences must be considered to beeqast comparing the two countries. Much of
the difference lies in the strict legislation inribeark on the tight connection between funding and
lending, the balance principle. Such laws are nesgnt in the American system which has
contributed to a much more diverse mortgage baskedrities market. Where the Danish issuers of
mortgage backed securities have historically be@stcaint to only maintain the credit risk, the
issuers of American mortgage backed securities haga able to construct CMOs to also retain the
prepayment risk. The free link between funding Eemdiing has also contributed to the creation of
CMOs with separate risk tranches. Thus, issueBaoish mortgage backed securities are not able
to create CMOs. Other financial institutions hawve possibility to create CMOs with securities

issued by the Danish mortgage institutions. Thidray happened in limit extend.

The nature of the Danish mortgage bonds requitentibetgages are issued from a capital center on
the issuers balance. In order for the bonds to taaithe status as SDO or SDRO, the issuer must
uphold the capital requirement, overcollateralmatand add capital in case the LTV-ratio rises
over 80. If the issuer cannot fulfill this commitnighe is declared insolvent and loses his right to
issue mortgage backed securities as well as ttstamaing bond loses its SDO or SDRO st&tus
This limitation has centralized the market arouges briginators who also had to be the issuers of

mortgage backed securities. This legislation reiggrthe payment structure is one of the reasons

122 Nykredit, “Danish covered bonds” September 2007
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why the crisis in the American mortgage backed sees market cannot happen in Denmark. The
option to sell of the credit risk is inherent in Arican USA and is nursing a structure with many

intermediates and thus a fee based system.

The losses in sub-prime mortgage backed secuhiti¢se CDO first as they consisted of
mezzanine tranches that absorbed the first lossb® isub-prime mortgages. This scenario could
not occur in the Danish market for two reasons.dfme, there is no market for CDO that contains
mortgage backed securities. This is primarily duthe fact that mortgages backed securities have
been issued with a high credit rating that woulkennem unfit to the CDO market. The other
reason is the originators’ retaining of credit ngkich dramatically reduces the risk on mortgage
backed securities. This means that before investotdd suffer losses in the Danish mortgage
backed security market, the respective credittutgdtns would have to become insolvent.

6.1.1. Moral hazard issues

The payment structure has a large influence omhi&al hazard issues in the Danish market.
Although there are intermediates in the Danishcsiine the problem is mitigated by the issuers’
commitment to hold the credit risk. As experienagethe American mortgage market the structure
observed in the sub-prime market has many weaks@sselation to moral hazard aspects. In the
moral hazard analysis concerning the Danish mavketaw that its structure had, with the
centralized structure, much smaller troubles witirahhazard.

One of the drivers behind moral hazard in the Aoarimarket was the large broker market that
sprung from the development in automatic underagiaind appraisal systems. The existence of
automatic underwriting created a market for undging loans which were sold to banks. The
brokers could do this and receive a onetime fegngithem an incentive to conduct moral hazard
behavior. Within the Danish mortgage banks theseahso been a focus on creating automatic
systems that would reduce the paperwork for thditgnofficers. The development of automated
underwriting system in Denmark is not believedricréase moral hazard. This is also because of
the centralization of mortgage backed securitisgdass that have to keep the credit risk. When
banks are originating the mortgages they receivengioing fee from the issuer. This difference in
moral hazard in the originating of mortgages isarmmeason that reduces the possibility of a
similar crisis in Denmark. The ongoing fee incresatbee originating bank incentive to keep high

underwriting standards.
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6.2. Composition of loans

A big problem with the sub-prime mortgages wasphgment shock that is inherent in many of the
loans to this segment. The analysis of the oveaatiposition of ARM and FRM between the two
markets showed that there is a higher ratio of ARMomparison to FRM in the Danish market.

This should imply that they were more exposed togases in the interest rate. There are two issues
that make Danish borrowers more resilient thanAimerican borrowers on fluctuation in the

interest rate. One is the structure of the ARM elhtee payment structure is very different. The
market in Denmark operates with generally two défe kinds of ARM. One is the caped floater
which is fluctuating with the CIBOR and fixed atthterest cap plus a small premium. The other

is ARMs that are fixed over a period and then @ired without a premium. In the American

market and especially in the sub-prime market thstpopular ARM is the 2/28. This type of loan
has a much larger payment shock which means tleat iéinterest rates have fallen within the two
first years the premium on the interest rate valige a payment increase. The existence of this 2/28
mortgage makes the American market much more egdgosguctuation in interest rate. Another
factor why the American market is more exposechterest rate increases is the lack of equity
protection. The Danish FRM have a buy back optiat protects the equity. Due to the mismatch
between funding and lending this option is not kade in the American structure. This can have

the effect that borrowers will easier become insnty

6.2.1. Macroeconomic factors’ effect on the mortgage market

Macro-economic factors have also had an effecherdevelopment of the sub-prime crisis. Graph
1 and graph 3 showed that the rising interest ntzdasally are followed by an increase in the
unemployment rate. This renders equity protectimnanore essential. The high unemployment
rate will make it harder for people to make theortgage payment and leaves them insolvent if
they have to sell the house. This will have an #@ypy effect on house prices that drop as a

consequence of higher supply and expensive morsgage

Unemployment is also a risk embedded in the Damigfket which has increased with the higher
number of ARM in the market without equity protecti The interest rate in Denmark is highly
correlated with the interest rate in the Europearob), thus interest rates have also increased in
Denmark. Interestingly, this did not have the saffiect on the unemployment rate as in America.

Graph 10 shows the Danish unemployment'fate

123 Dansk statistik (Statistic Denmark)
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Graph 10- Unemployment Rate in Denmark from 2000-800

During the last years the unemployment rate has lo®e which has reduced the impact of the

higher payment on ARM mortgages.

6.3. Segmentation in the mortgage market

The American market is also characterized by hadiffgrent segments when issuing the
mortgages to the borrowers. This diversion of beens has historically not existed in the Danish
market where nearly the same conditions generaly lbeen given to all borrowers independent of
the credit quality. You might say that there onkjsés a prime market in Denmark. Much of the
problem with sub-prime borrowers contained thay tivere given loans even though they had no or
very small down payment. This option does not exishe Danish market because it is determined
on the part of government that the maximum LTVaégs at 80%. This limitation has kept the
sub-prime borrowers away from the Danish mortgagekat. The SDO-rules have opened up for
the possibility of borrower’s segmentation throuigtlependent credit valuation and thus give

different conditions to borrowers.

6.3.1. Danish Mortgage credit institutions and the GSEs

The mortgage credit institutions in Denmark havearsmilarities with the GSEs both because of
the investment in conforming loans and becauselibéy hold the credit risk. The GSE mortgage
backed securities would have caused investorsdodee American government had not given the
guarantee. The question is whether the mortgaght enstitutions in Denmark could have the same
problems as the GSEs? The breakdown of Freddieaddd-annie Mae is mainly due to

investments in sub-prime mortgage backed secudket. Danish banks are not restricted from
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investing in different securities, thus an aggressivestment strategy from commercial banks
could expose the banks to similar risks as in theeAcan market. The main difference is that the
nature of the Danish mortgage credit institutiagot to invest in mortgages and mortgage backed
securities but instead to be the link between itoreand lender. The GSEs are holding many loans
on their own portfolio and ensure a stable secgnarket by being one of the large investors in
the secondary market. The Danish mortgage bankedoave this kind of behavior and thus the

problems with the GSEs are not likely to be tramefitto the Danish mortgage credit institutions.

6.4. Future of the Danish mortgage backed securities market

How the future is going to develop in the Danisltrketis much dependent on the development of
the future competition on the market. With the megulations the financial institutions have the
opportunity to create products that are more cormttian the ones in place today. The question
remains whether the progress we see in the Daraskeatwill expose its structure to more of the

weaknesses we found in the American market.

The loosening of the balance principle means teetis a transition from the tight pass-through to
a pay-through structure. This is a shift towardsracture like the American. One of the problems
that can occur within the new system is an incre@aspendence on credit rating institutions. With
mortgage backed securities being less transpdrenvestors will increasingly look for the credit

rating agencies’ opinion on the quality of secasti

The other shift towards the American system ilation to individual credit valuation on the
mortgage borrowers. With the LTV-ratio on 80% aes dmly official underwriting standard it is
possible that banks will target less creditwortloyrbwers in the mortgage market by demanding
higher interest rates. Though, as long as thelissaifanortgage backed securities are forced to

maintain the credit risk on the securities the tigy@ent in the sub-prime sector will be limited.

The 80% LTV ratio is also a factor that would keéle@ sub-prime segment away from the Danish
mortgage market. Within the sub-prime market in Aog the LTV-ratio averaged 85% in 2666
The development of a sub-prime market would meaaiexation of the underwriting standards

which is not likely given the mortgage backed seims issuers have to maintain the credit risk.

124 panperformance (2007) idam B. Ashcraft and Til Schuermann, “Understandhrg Securitization of Subprime
Mortgage Credit”, a Federal Reserve Bank of NewkYstaff Reports, March 2008
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7. Conclusion

Section 7 will conclude on the main research qaegtut forward in the problem formulation:
“What problems exist in the structure of the Amanienortgage backed security market and are the

same elements present in the Danish mortgage baekadity market?”.

The financing of houses usually happens througlodgage. A mortgage bank issues securities
that are backed by a pool of mortgages which besamaortgage backed security. This way of
financing houses is the predominant method in bwlDanish and the American market. This
thesis has focused on two kinds of payment-metkgitisn mortgage backed securities, the pass-
through and the pay-through method. It is importardistinct between these because they
represent a difference between the Danish and theriéan market. The Danish market consists
solely on pass-through mortgage backed securitigl® whe American structure is diversified into
both pass-through and pay-through. The reason épanish market does not use the pay-
through method is because of a historical legistathat prevented mortgage credit institutions to
issue other than pass-through mortgage backedisesur

The American market is divided into two segmerits,lbans to prime and to sub-prime borrowers.
When applying for mortgages the individual credtirrg and other key figures determine the loan
conditions and whether the borrower is prime orguime. Prime borrowers are eligible for
mortgages that can be purchased by the GSEs. trasbto that, sub-prime mortgages are issued
by private label companies. The American markebisinated by FRM which accounts for app.
75% in 2006. During the last years though the AR bhecome increasingly popular which has
amplified its exposure to interest rate increasaoAg sub-prime borrowers the most popular
mortgage is the 2/28 ARM hybrid. In the Danish neaykhe ARM has, since it was allowed in
1999, become the most popular type of mortgageeiesiess, it was the FRM that has historically
been the most popular mortgage in the Danish market

During the beginning of the century the developnaémhortgage issues in the American economy
has been expanding. Especially since 2001 the sofegegment has increased significantly. Some
of the reasons for this increase are explained &groaeconomical factors. A lowering of the
interest rate resulted in both lower unemploymeidlt @specially house price increases in America.
The house price increases attracted sub-primewersowho, with the low interest rate, were able
to get a mortgage through the private label mavkethe other end of the securitization chain were
the fixed income investors who wanted higher yieldgheir investments and therefore found sub-

prime mortgage backed securities attractive. Wheretonomy started to turn and the FED raised
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the interest rates, the mortgages that had bedrisslib-prime borrowers turned out to be based on
a hope that the individual borrower had improvesiddonomy or the houses prices had continued
to increase. It is clear today that neither of ¢heisl happen, thus the house prices stagnatedhand t
unemployment increased. Hence, macro-economicariawere one of the reasons behind the

losses seen in mortgage backed securities in Americ

Nonetheless, macro-economical factors do not atapéain the losses. During the expansion of the
mortgage market there were several contractingl@nabthat explain the unexpected losses in
securities. As a result of the macro-economicabiacthe conditions for sub-prime lending were
excellent. This also resulted in a wide range dlifesses that benefitted from the expansion in the
sub-prime segment. The ability to create pay-thinastguctured mortgage backed securities resulted
in a structure with many intermediates betweerbtireower and the final investor. The process in
which sub-prime mortgages were securitized is charaed as fee based, hence many of the

intermediates in the securization chain receive feethe services they provide.

Moral hazard issues are found in many places isélcarization chain of sub-prime mortgage
backed securities. First, the broker business expeed a lift since 2000 which meant that many
sub-prime mortgages were originated by a brokerem\8elling the mortgage to a mortgage bank,
the broker is released of the risks associated théhmortgage. To mitigate the risk of poor
underwriting of the broker, many of the mortgagekers are committed to buy back the mortgages
if it is originated badly. When house prices staitie decrease and mortgages started to be
delinquent the commitment of the mortgage brokeas feund not credible and the brokers went
into bankruptcy. Hence, the safeguard against poderwriting was not sufficient. Other parts in
the securitization chain are also affected by @mtion problems, among them the rating agencies.
The rating of structured finance products has becamain source of income for the credit rating
agencies and with the relative few arrangers ofcstired finance products, the individual arrangers
are an important source of revenue. This relatipnsteates a moral hazard problem as the
agencies have an incentive to provide good ratmggotential bad products. The problem is

amplified by the fact that they are not punishedoieing too optimistic in their rating.

Those that are punished for ratings that are téionggiic are the investors in fixed income
investments. Investors in the private-label morggbgcked securities are likely to be institutional
investors that trade through portfolio managersasgsnsequence of the high rating on sub-prime
mortgage backed securities, they were added ietéixxad income portfolio of portfolio managers.
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As sub-prime mortgages started to be delinquentatateral for the sub-prime mortgage backed
security lost its value.

Many of the elements that caused losses in the karemarket are not predominant in the Danish
market. The macro-economic factors that createdoiinedation for the development of private

label sub-prime loans were also present in the $da@conomy. However, the Danish market does
not have a specific sub-prime segment. Mortgagesmly originated to borrowers that have a
LTV-ratio on maximum 80%. More importantly, the diterisk, at least in part, is held by the

issuing financial institution. This fact dramatigahcreases the issuing institution’s incentive to
maintain adequate underwriting standards. Sincésguer has a central position in the

securitization structure, the problems with mot@drd are not as severe in the Danish system as in
the American. Historically, the Danish system hasrbcharacterized by having a pass-through
payment structure which has ensured its transpg@mt has thus reduced the need for credit rating

agencies.

Since 2007 the legislation that prevented mortgagedit institutions from issuing has been
removed and replaced by a system more align wélEtlropean standards. Until now, the changes
in the system have not caused significant changmeder the new laws the pass-through model is
not preserved in its historic form. The elementth@mnew legislation do not in particular expose th
Danish system to the factors that caused losstbe iAmerican market. Especially the issuers’

commitment to maintain credit risk reduces the rioaaard problem.
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Appendix 1 - Historical overlook on the American market

Throughout the years, the American loan marketieas stimulated by congress in order to
provide a stable market for mortgages and of couarseake sure that American citizens could
finance a home purchase. This development staftedthe depression where there was an urgent
need to stabilize the market. This was done bybéskang government bureaus that could aid it.
Especially two initiatives have had a large infloeron the market as we know it today; The
Federal Home Loan Banks (FHLBs) and the Governi8ponhsored Enterprises (GSEs) which are
described in 3.1.1. and 3.1.2.

Federal Home Loan banks
One of these government initiatives was the FHOB® FHLBs were created to provide liquidity
for the regular banks. The liquidity was creataotigh a line of credit from the Treasury. The

mission for the FHLBSs is described as:

"...to provide cost-effective funding to membersuf® in housing, community, and economic developreeptovide
regional affordable housing programs, which crelateising opportunities for low- and moderate-incdamailies; to
support housing finance through advances and mgegaograms; and to serve as a reliable sourcéquiidity for its

membership.*?®

Today, as in 1932 when the FHLBs were establistinenle are 12 regional FHLBs spread over the
country. These 12 provide liquidity to app 80%loé American financial institutions. The financial
institutions have to apply for a membership ingioral bank in order to benefit from the FHLB.
Due to the large size of the combined FHLB, theyable to raise money through the capital
market in both bonds and papers at a favorable TaeFHLB bonds are rated AAA on the stock
exchange and can thereby provide competitive funthrits members.

Government sponsored enterprises

The other bureau that was established as a consszjoéthe depression was the Federal National
Mortgage Association (FNMA or Fannie Mae). Thisragewas founded to create and support a
strong secondary market for mortgages. Since thewrdngress has established two other agencies
which serve somewhat the same purpose as FannieTWese are the Federal Home Loan
Mortgage Corporation (FMA or Freddie Mac) and thev&nment National Mortgage Association
(GNMA or Ginnie Mae). They are usually named theE&SFannie Mae is the oldest of the GSEs

and was created in 1938 by Congress. Originallyniy traded government guaranteed mortgages

125 fhibanks.comhttp://www.fhlbanks.com/html/fhlb_system.htmChecked 2008.12.23
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but is now trading conforming loans and governnspainsored loans. Freddie Mac is quite similar
to Fannie Mae and is trading conforming lo0&hs

The two enterprises, Freddie Mac and Fannie Mae weuntil fall 2008 privately held
organizations that were not officially guarantegdhe US government. In 2008 however the
Treasury decided that it would guarantee the losswed by Freddie Mac and Fannie Mae. This
was a response to the crisis caused by the Amemecatgage market and the instability in the
market. It was the Treasury’s fear that a potetzkrupt by one of these two mortgage companies

would dramatically worsen the situation on the ficial markets*’.

Up until 2008 both Freddie Mac and Fannie Mae Haacan implicit guarantee in the market
which is proved by the rate that the market wasingilto fund them with. The bonds were traded
with interest that would categorize them as AAA ti®and they received this rating even though
their stand-alone rating would be AA- or less. Yoight thus say that the implicit guarantee gave
the 35-40 bp. debt funding advant&de

Ginnie Mae is a government backed agency and hese tor a long time. This also means that the
Ginnie Mae, and the US government, provide a gueeafor the timely payment of both interest
and principal. The same guarantee is give to teddie Mac and Fannie Mae after the guarantee

was provided to them.

The FHLBs and the GSEs are in a way representmdifferent ways for financial institutions to
loan out money. These involve either direct lendinghe use of secondary markets for funding.
There are advantages to both of them, and whilentia differences concerns the allocation of risk

and the level of information.

126 Franco Modigliani and Frank Fabozzi, “Capital Metik Second Edition” Published by “Prentice Hal996

127 The Economist, “Freddie Mac and Fannie Mae - Thedie-through approach” in economist.com, July2B08
128 Scott Frame, Lawrence White, “Fussing and Fumirgr &aannie and Freddie: How Much Smoke, How Much
Fire?” in “The Journal of Economic Perspective” VB9, Iss. 2, 2005
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Appendix 2 - Historical overlook on the Danish market

The Danish mortgage market is one of the oldetiterworld with the first mortgage institute
founded in 1797 called “Kreditkassen af Husejeikgglbenhavn”. As it was the case regarding the
establishment of the American mortgage companmsastformed after a crisis. The Copenhagen
fire of 1795 resulted in over 900 properties burteethe ground. The government covered the
losses from the fire and made it mandatory to timgensurance on houses. In those days, the
maximum rate on loans to house purchases was 4¥h waused the banks to demand a high level
of security. Being insured the houses were consdisafe for collateral which stimulated the
creation of a mortgage market It gained trust which resulted in a liquid anahsparent market

for mortgage¥®. From the beginning, it was intended to estatdislystem that could collect
mortgages and issue bonds with the mortgages kderal. One of the main explanations to the
trust in the issued bonds was the “balance prificyplaich is the same as the pass-through method.
The pass-through method has over the years beeuadypillar in the Danish mortgage market

ever since it's beginning.

Throughout the years the mortgage market has beeaderized as being highly regulated. The
most important acts happened in the 1900 centar{970 it was significantly regulated: among the
measures was the reduction of the loan maturi80tgears, also loan limits was decreased and the
act resulted in consolidations in the matketn 1989 the mortgage institutes were able to ednv
into limited liability companies. This was primariflue to an EU regulative that the Danish
government was implementing. The act of 1989 fatéd the creation of new mortgage companies
which had been limited since 1970. Up until todag market has consolidated so that the Danish
market now consists of seven companies (BRFkre8#9Realkredit 31,5% Danmark, Nykredit
41,3%, Nordea Kredit 12%, DLR 5,3%) and others (Il FIH0,5%)%*. As DLR is only making
credit for commercial properties and agriculture mharket for residential mortgage is dominated

by the four largest mortgage credit institutions.

2007 is an important year for the Danish mortgageket since there was a change in the financing
of property. It was the introduction of SDOs whighs implemented the first of July 2007. It

allows commercial banks to finance homes and tho®ves an exclusive right from the mortgage

129 Realkreditradet, "Realkredittens historie” in ieabitraadet.dk

130 Anders Grosen "Traditionelle realkreditobligatiomdler seerligt deekkede obligationer — den svacianba” in
Finans Invest nr. 3, 2007

131 Konkurrencestyrelsen, "Realkreditmarkedets udnikliOktober 2003, direct link: http://www.ks.dk/s@re-
menu/publikationer/publikationsarkiv/publikation2@03/2003-10-14-fusionen-mellem-nykredit-og-totatkt/11/
132 Finanstilsynet, "Markedsudviklingen i 2007 for lieaditinstitutter” May 14, 2008, Source:
http://www.finanstilsynet.dk/sw36121.asp
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credit institutions to issue mortgage backed saeariAmong the modifications with the new type
of financing is an alteration in the balance piatiand deregulations as to who may finance

property.
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Appendix 3 List of Abbreviation
ABS — Asset Backed Security

ARM — Adjusted Rate Mortgage

BP — Basis Points

CDO - Credit Default Obligations

CIBOR - Copenhagen Intra Bank Offer Rate
CMO - Collaterized Mortgage Obligation
DTI - Debt service-to-income

FRM - Fixed Rate Mortgage

FHA - Federal housing administration
GSE - Government sponsored enterprises
HUD - Housing and Urban Development
IO — Interest Only

LIBOR - London Intra Bank Offer Rate
LTV - loan-to-value

PCs - Mortgage Patrticipation Certificates

SDRO - (Seerligt deekkende realkreditobligationer&ed bonds issued by mortgage credit

institution)

SDO - (Seerligt deekkende obligationer / Covered Bpnd
SEC - US Security and Exchange Commission

SPV - Special Purpose Vehicle

VA - Veteran's Administration
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