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Abstract

The aim of this paper is to analyze the effects of mortgage backed securities
in capital markets. It consists of primary and secondary markets with
subprime mortgage crisis. The analysis is carried out against the role of
mortgage backedesurities in the US subprime mortgage crisis as a
structure product.



¥zet

Bu -al ekxkmaneén amacé i potej e dayal e
piyasal ar éndaki et ki sini I ncel emektir.
Il e mortgage Kkri zi czerine yojunl akeéel

ol arak ipoteje daAmeri medhdkaki kmymted & ¢ e

rol ¢ 11l e tamamlanméxkt éer .



TABLE OF CONTENT

ABSTRACT o 1
¥ Z B T ——————- vV

LIST OF TABLE ..ottt Vi
LIST OF FIGURE ..o i eeee s aennns e IX
1. INTRODUCTION ..iiiiiiiiiiiiiiiiiiiieieeissssseesseeeeeeeeeeeseaeeesssmseeeaaaeeens 1
2. LITERATURE REVIEW ..o 3
3. THE PRIMARY MORTGAGE MARKET ......cccooiiiiiiiiiiiiieieienes 8
G TNt I I 7Y 11T o U PPPURPRRR 8
3.2. Participants in the Primary Mortgage Market ..............ccccooeeees 9
3.2.1Mortgagers in the Mortgage Market................coovvvvieeeeeene. 9
3.2.20riginators in the Mortgage Market..............cccccevvimennnnnnnns 10
3.23.Insurance Companies in the Mortgage Market................... 12
3.2.4Investors in the Mortgage Market..........ccccoooeviiiiiiccnn, 13
3.2.50ther Actors in the Mortgage Meet...............ooevvviiiiiiiieenen. 13
3.3, TypesS Of MOMQAgE........cceeeeeiiieiieiieeeee e e 15
3.3.1Fixed Rate MOIMQAagE. .......uuveririeiiiiiiieeieeeeeeeeeee e 15
3.3.2 Adjustable Rate Mortgage..............coovvvveriiiemmeeeeeeeeeeeeeeiiiiins 15
3.4. Effects of Mortgage System on Economy..............oooovviiiieen 17
4. THE SECONDARY MORTGA GE MARKET ....cccoovviiiiiiiiiiiinns 19
4.1. Scope of Mortgage Backed SecuritieS........cccccccevveiiiiiiicccnnnnn. 19
4.2. Parties in a Securitization Transaction...............ccovvvevvvvvieeeenn. 25
4.2.1The OBlQOL.......covviii e e e 27
4.2.2The OrigINALOL......coi ittt eeee e e s eeene e eees 28
4.2.3The UNUEIWIITEL......ueeiiiiiieee e 29
4.2.4The Trustee / Investor Representatives.............ccoeeieeeennn. 29
4.2.5Credit Enhancement.............ooooiiiiiiiiien e 30
4.2.6The Rating AQENCIES.......cooiiiiiiiiiiiieree e 32



4.3. Risks of Mortgage Backed Securities.........cccccceeeeeeeeivieeeecennn. 33

4.3.1Credit RISK......coiiiiiiiiiiii et 33
4.32.LIQUIdILY RISK....evvviiiiiiieeeeeii e eeen e 34
4.3.3Market RiSK........ccooiiiiiiiii e 36
4.3.4Prepayment RISK ... 37
4.3.5Performance RiSK............ueiiiiiiiiiiiieeeiiiiiieeeeeeeeeeeee e 38
4.4. Pricing of Mortgage Backed Securities..............cvvvveviiiiiiieenee. 39
4.4 1Interest Rate Model and Future Interest Raten&gaes............. 42
4.4.2Calculation of Prepayments.........ccccceeeeeeeevvieeeciiiieeeeeeeeennn 43
4.4 3Calculating Cash Flows and Average Present Value.......... 44
4.5. Evaluation of Mortgage Backed Securities....................uvvvvnnnes 48
4.6. The Types of Mortgage Backed Securities..............ccccceeeeennnee 52
4.6.1Pass Through SeCUNtIeS...........uvvuiiiiiii i 52
4.6.2Collateralized Mortgage Obligations (CMQS)...................... 53
4.6.3Stripped Mortgage Backed Seti@s...............ccccceeeeeeivvieennnnns 56
4.7. Mortgage Systems in the World.............cccoooiiiiiiiiic e 56
4.7.1Mortgage Backed Securities in USA..........ccccociviviiiiremnnnnnns 57
4.7.2Mortgage Backed Securities in Germany................ccoeevveenn. 60
4.7.3Mortgage Backed Securities in EUrQpe............cevvveiiiiiieenee. 63
4.7.4Mortgage Backed Securities in Turkey.........ccccceveveiiiiiieenee. 64
5. SUBPRIME MORTGAGE CRISIS.........cccoiiiieieeeeeeeeie 66
5.1. The Reasons of Subprime Mortgage CriSiS.......cccccceveeernninnd 66
5.1.1LIDeraliZation...........uuuureuiiiiei s e errn s 66
5.1.2Deterioration in Mortgage Credit Structute.......................... 67
5.13.Maturity Mismatching in Interest Rates................cooeeieen. 71
5.1.4Balloon Increases in House PriCeS......cccoovvveeieiiiiiceccccienenn A 2
5.1.50VeFSECUNTIZAtION.......ccceeeeeeeeeeieeeeeeeeee e e 74
5.1.6Problems in Securitization ProCess..........ccccovvveeeeiieececceennnnn. 78

516.1lDet eri oration in Mortgage Qual i
516.2Pr emat ure I nnovations in Mortaga
516.3NonrAgency Securiteeaéeéeénégeceé

5164Col | aterali zed Debt Obligations
5165R0l e of I nvestment Banks in Sec

Vi



5166l ncenti ve Problems in Securitiz

5.1.7Problems in the Rating ProCess.......ccccccovvviiiiiiieeneiiiieeeeeen 87
5.2. Effects of the Subprime Mortgage CriSiS........ccccoeevviiiiiiiiiieen 88
5.2.1Effects on Financial Markets...........c.ccococoeiieemeciniieccie e 88
5.2.2Measurements against Subprime CriSIS...........ccccccemeerreveennn 99

6. CONCLUSION ..ottt ettt 102
REFERENCES .......oottitiiiiiiiiiiiee ettt rmmme e 104

vii



LIST OF TABLE

Table 1: Function and Institutions in U.S. Mortgage System............... 8
Table 2: Comparison of Fixed and AdjustableeRdbrtgages............... 16
Table 3: Distribution of Mortgage Loans in Percentage..................... 23
Table 4: Parties in Securitization Transactian...............ccc.uvvveeeinnennns 26
Table 5: Borrower Credit Quality Categories...............vvveiiiicmeenvnnnnns 27
Table 6: Credit Risk Diversificatian.............cccuuveeeevimemiiiiiiiiiiiiiieeeeeenn 30
Table 7: Investment Grade Ratings............cccccovviiimmmnnniiieeee 33
Table 8: Simulation Analysis: OAS Model Functions..............ccc....... 41
Table 9: Benefits Of MBS..........cccoiiiiiiiiiieeeiiiie e 50
Table 10: Sequential CMQ...........coooeiiiiiiiiee e, 54
Table 11: Function and Institutions in U.S. Mortgage System........... 60

Table 12: The Pfhandbri.ef...Bank&@s Finan
Table 13: Subprime Securitization of Home Mortgage Originations..77
Table 14: US Mortgage Related Security Issuance (USD Billions)....81

Table 15 : US MortgagRelated Security Issuance ( billions).............. 89
Table 16: Fannie Mae MBS Issuance and Total Unpaid Balance.....90
Table 17 : Writedowns of Investment Banks.............ccc.evvvveivieeninnnnnn! 95
Table 18: Quarterly Draws to Fannie Mae and Freddie Mac.............. 97

viii



LIST OF FIGURE

Figure 1: Mortgage Brokers Accounts in Recent Mortgage Originatidds

Figure 2: Distribution of MBS Issuance, by ISSUEr................oovvviienee. 22
Figure 3: Simulation of Interest Rate Path................ccccovieeeiiiiiinnen. 42
Figure 4: Subprime Mortgage Originations...........cccccveeeeeiieeneeeeeeneenn. 69

Figure 5: House Price Appreciation over Previous Four Quatrters.....73

Figure 6: RMBS versus Other Securitized Assets as a per cent of. GIFP
Figure 7: US Agency Mortgage Securities Issuance (USD Billions)..89

Figure 8: ABX INdeX Changes...........uuuuiiiiiiiiiiieeeiiiiiieeieeeeeeee e e 91

Figure 9: Investment Banking Performance Index................cccvvveeenee. 92

Figure 10: Fannie MaeandFe ddi e Mac 4.s....N.e.t.....l.A6c o me

Figure 11: Freddie Mac and Fannie Mae Stock Prices..................... 98



ARM:

CDO:

CDS:

CMO:

FCC:

FHA:

FHLB:

FRM:

GSE:

HOLC:

HUD:

MBS:

NYSE:

OAS:

PAC:

RBC:

REMIC:

ROA:

SML:

SPE:

SPV:

TAC:

VA:

LIST OF ABBREVIATIONS

Adjustable Rate Mortgage
Collateralized Debt Obligations
Credit Default Swap
Collateralized Mortgage Obligations
Collective Investment Vehicles
Federal Housing Administration
Federal Home Loan Bank System
Fixed Rate Mortgage
Government Spaored Enterprises
Home Owners Loan Corporation
Housing and Urban Development
Mortgage Backed Sedties

New York Stock Exchange

Option Adjusted Spread

Planned Amortization Class
Risk-Based Capital

Red Estate Mortgage Investment Conduit
Return on Asset

Specialized Mortgage Lenders
Special Purpose Entities

Special Purpose Vehicles
Targeted Amortization Class

Veterans Administration



1. INTRODUCTION

Mortgage systemefers to a mechanism includisglf-financing in
other words, with its primary and secondary market processes provides
house ownership to low and middle income individuals as well as ensuring

long term financing for new mortgage loans through its deviggiroducts.

Although mortgage system has different structures and institutions in
the world due to differentiation in economic, social and demographic
structures the basic purpose is to bring a solution to housing problems and
housing deficit. The way ofesources and solutions mainly depend on
financing of housing sector. Secondary market functions gain importance

regarding to financing of existing loans and meeting demand in new loans.

The way of creating liquidity in the secondary market is
securitizatd n of mortgage | oans whi ch i s
Securitieso. As a derivative product
new investment tool for the investors in the capital markets as well as it

represents the way of financinfmortgage market.

On the other hand, securitization gains prevalence in countries
having developed and deep financial markets because an investors intend to
buy derivative products only if they can sell it to other investors with any
price. In other words deep financial markéte€lude many buyers and

sellers for any product which can be traded in the capital markets.

This study aims to explain the rotd mortgage backed saties as
a structure produchnicapital markets and US subprime mortgage crisis. It
focuses on the morage back securities as a liquidation tool and being
obtained by securitization of mortgage loans and the effects of these

securities on the capital markets.

In the first part of study, definition and scope of mortgage system are

placed with functions of @hactors in primary and secondary markets are



emphasized. In addition, fixed rate and adjustable rate mortgages have been
mentioned as types of mortgag@dortgage system is encountered as a
whole in terms of economic benefits and risks of the counteeparti the

process.

The second section includes information about scope of mortgage
back securities, functions, pricing of MBS and advantages and
disadvantages of this derivative product. Also, mortgage systems in the

world especially focusing on ABD and e tried to be summarized.

The final section focuses on 2007 subprime mortgage crisis
experienced in recent history and influence the whole world in order to
show thereasons anaffects of mortgage back setties on the capital
markets with the measuments to mitigate subprime mortgage crisis

effects.

In conclusion, general assessment and comments are placed related

with the crisis and its consequences.



2. LITERATURE REVIEW

Mortgage backed securities wesiimostseen as the reason due to

backed by subprime mortgages and deterioration in their issuance process.

Weaver (2008) stated that depending on lower interest rates
mortgage lending became profitable, market participants did not expected
fall in house prices. On the other hand, Weawerctuded subprime crisis to
unregulated originators which aimed to sell subprime mortgages and lack of
involvement of the Federal National Mortgage Origination (FNMA) and

Federal Home Loan Mortgage Corporation (FHLMC).

According to Hampel, Schenk & Rick (@08), subprime crisis
depenéd on usage of new credit scoring techniques which indude
creditworthiness degrees and interest rates with risk premium. Many of

these loans were bought by Wall Street Investment Banks.

The subprime loans sold to Wall Streewvestment banks were
converted into mortgage backed securities in secondary markets to fund the
market transactions.

Guseva (2011) specialized securitization as a profitable financing, its
consequencesn related parties and effects on other countfiés. article
states that mortgage backed securitization were the basic of US mortgage
market in terms of financing from 196®s to present.

McDonald (2008) focused on securitization process and government
sponsored enterprises following up regulatory chaadtes subprime crisis
and highlightedhe subprime mortgage secondary markets as the cause of
subprime crisisMcDonald (2008) argued that defaults in primary subprime
market deteriorated secondary market for subprime MBS which led to huge
losses for WallStreet Banks. Due to tend to conforming loan market,

subprime mortgage market faced with illiquidity problems.



Contact with the role of MBS in subprime crisis, Bianco (2008)
states that subprime MBS share was 54 percent in 2001 which ramp up 75
percent m 2006. Also, the article took place Alan Greenspan speech in
London in October 2007. In the speech Alan Greenspan defending the U.S.
subprime mortgage market and showedseuritizationas the main reason
for mortgage meltdown rather than mortgage loans

In order to show MBS effect in crisis, Weaver (2008) expressed the
subprime MBS. In other words, the subprime MBSs as wrong products were

marketed to wrong borrowers at wrong time.

MBS processcriticized in different dimensions such as lack of
performane data, offbalance sheet activities, credit rating process,
asymmetric information between insiders (namely originators) and outsiders

(investors) and the valuation model of MBS.

Although Guseva (2011) highlighted benefit of MBS and defended
that MBS prowdes easier access to secondary mortgage and capital markets
in exchange for creating more effective mortgad@BS wascriticized due

to a new product, MBS has no long tgperformance records in the article.

In line with Guseva (2011), Garfinkel (2009pserved that new
innovations in the mortgage markets such as securitization and oritpnate
distribute model resulted as decline in underwriting standards, greater
underpricing of credit risk, a huge infusion of easy credit and serious
adverse selectionoacerns as well as their benefits. Therefore, mortgage
defaults were seen as the Achilles heel of MBSs, leading to deterioration of

this asset class.

As well as lack of long term track records in subprime MBS, Guseva
(2011) pointed out reliance on ratingqeess tied to complex instruments
andineligible of analytical data which led to overinvestments in subprime
MBS.



Weaver (2008) emphasized wrong ratings due to lack of effective
evaluation of mortgages to evaluate risk factors. The rating agencies
expectd soft landing in home prices, therefore made optimistic assumptions

for ratings.

Kroon (2008) aimed to test stock returns for financial and- non
financial firms during crisis period by using a regression analysis which
depended on different variables. Acding to Kroon (2008) these defaults
led to downgrade in MBS and CDO relied on subprime andAAlt
mortgages. The downgrade created uncertaintjamrmarket. Together with
increasing uncertainty and losses investors tend to invest safer products such

as gvernment securities.

Bianco (2008) stated that rating agencies weiticized as a result
of their investment grade ratings in mortgage backed securities because of
conflicts of interest. The critics directly related with payments to rating

agencies bynvestment banks selling MBS to investors.

As another factoMBS provides transfer of risk to counterparties.
This creates conflicts of interests such as adverse selection and moral hazard
in the securization process. According to Gaa (2011) low quakt
mortgage loans and underwritigjandardsoriginated from information
asymmetries among originators and investors which affected pricing of

assets.

Weaver (2008) defended thaecuritizationplayed a role in the
subprime mortgage crisis in terms of dai$ of interest and development

of synthetic market in the subprime MBS included default effect.

In terms of problems in valuation, Kroon (2008) stated that the
increasing uncertainty in the financial markets led to wrong valuation of
securitized produst and increased the need foremaluation of price
assumptions. Investors and lenders became reluctant for investments due to

uncertainty, therefore funding and liquidity problems occurred. Besides, the



actual default rate exceeded the forecasted rateeinaluation models and
rating process. Investors exposed to price volatility depending on liquidity

and valuation problems.

Moreover, Kroon (2008) supported the idea about uncertainty and
lack of transparency with Crouhy and Turnbull (2008), the 11FO&&nd
the Financial Stability Forum. Increased uncertainty resulted as damaged
confidence in the market. Unexpected level of wddsvns and

commitments of financial institutions shook the confidence of investors.

Rankovemphasized the effect of US matge crisis on Europe by
summarizing the reasons and giving examples on British and German
economies and the bailout programs. Regarding to highlight risk reducing,
securitization is an off balance sheetivity which allows to risk transfer.
Rankov expresed that By MBS process originators remove substantial
assets and associated liabilities from their balance sheets which resulted as

distribution of risk among larger list of investors.

Also, Rankovwstated that risk transfer became a tool for reducing risk
for banks which tend to transfer their junk assets. This action formed a base
for MBS backed by subprime mortgage loans.

Garfinkel and Sahadu compared the subprime mortgage crisis with
the previous U.S. housing crisis of the early 1990s in terms ofldeféact
and lending attitudes with focus on housing sector, banking sector and stock
market. Garfinkel and Sahadu (2009) emphasized prime loan default
sensitivities which were changed in the recent period. In the article
subprime mortgages were seencasdidates for loss. Due to defaults in
both prime and subprime loans, negative wealth eféeqgtanded even

among traditional banks.

Garfinkel and Sahadu (2009) worked on a study to associate the
hypothesis with the mortgagearket. The study focus on banthat have

publicly traded equity and bank holding company data available via the



Feder al ROefarnesr Ivineldded thé changes in the third quarter of
2007 when the AAA tranche of the ABX index (which measures the
performance of MBS) dropped bylaast 1%. As a result, the study showed

the truth of hypothesis and the banks which were active lenders in the
mortgage market exposes to larger than expected losses due to surprising
declines in the AAA tranche of the ABX index.

Shortly; Hampel, Schenk& Rick (2008) attracted attention to
primary mortgage market while Guseva (2011), McDonald (2008), Weaver
(2008) and Bianco (2008) pointed out securitization as blame of subprime

crisis.



3. THE PRIMARY MORTGAGE MARKET

3.1. Definition

Fabozzi(2001) illustrate mortgage as following:

AA mortgage is a loan secured by the collateral of some specified real

estate property and is a contractual agreement between the lender and borrower

that pledges the property to a lender as a security for theyrapat of the loan

through a series of payment®

In other words,Ber ber oj | u

which providegpurchaseahome, land or other real property

(2009)asaddeliti nes

Oksay (2006) states thanh ithis type of loan, while financing

institutions give mortgage loans, th@jace a mortgage on the property

subject to garantee their selves. With this feature, the concerned loans give

collection right to credit vendor through converting of hypothec into cash as

limp of promised payments by borrower

Table 1: Function and Institutions in U.S. Mortgage System

PRIMARY MARKET

|Function:
* Praviding Mortgage
|Leans to Consumers

[Institutions:

* Morigage Corporaions
* Commercial Banks

' 38ings

" (ther Lenders

Source:K° m¢,rRL, & ¥ neH 2007 & ¢ r ki yeode

Ol ukt ur ma

Payment

MBS

Loan

SECOMNDARY MARKET

Function;

' Provading Bquidity 1o prinary

markets

Institutions:
* Fannia Mae
* Freddie Ma

* Ginnie Mae

|CAPITAL MARKET

|Function:

Payment

Debt

* Lending to secondary
|markets
* |ﬁ'l'E5t El '-I'IES

_1Insﬁ'wﬁons:

MBS

* Insurance Companies
* Equity Funding

* Pension Funds

" Local Gaoverment

Konut
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As shown in Table 1Ay d o] d u sho&s@hat7mortgage is
processed in two markets: primary and secondary markets. Primary markets
mainly depends on mortgage of real esgatgperty in favor of lender or in
the future residential estate rental by consumers through financial leasing in
order to obtain property in return the loans consumers obtain for residential
purpose; secondary markets also relies on the claims or the ohieal
estate that is an asset in financial leasing by funds (housing finance or asset
finance fund) via securitization (mortgage back or asset back securitization)
and usage of gains from these securitized mortgage or assets in terms of

refinancing ofprimary markets.

Mortgage is a kind of consumer loan but the most important features
distinguish from other consumer loans are; having long term, being a system
based on the mortgage and usage of derivatives in order to refinance of

portfolios and liquidiy for the system.

3.2. Participants in the Primary Mortgage Market

The actors in the primary markets, which include the relationship
between the borrowers who intend to buy a real estate and lenders who are

credit provider, are as following:

Mortgagors
Mortgage Originators
Insurance companies

Investors

o~ w0 N

Other actors in the market.

3.2.1. Mortgagers in the Mortgage Market

The origin of the mortgage system is application to creditor aiming
to obtain credit for home ownershiphe individuals who want to buy a real

state but do not have enough money can apply for mortgage loans if they



meet the requirements which are put by financial institutions. Following
application process, creditor focus on
appraisal value of real estatedhioh are mortgaged in return mortgage

loans. The evaluations in this step become important for the purposes of

healthy system.

The clarifications of income properties assist to determine
customersd profiles and payment syst el
and monthly payments. On the other hand these evaluations are not only
belonging to creditors, customers should make objective assessments about
their possible loans. Consumers should gather detailed information related
with payment procedure in terms advantages and disadvantages or future
value and risks of their real estate because creditors utilize in all chooses to

be preferred by the customers.

Time value is another factor that should be evaluated by the
customers. The important thing is the airh real estate according to
customers. Long term mortgage loans aggclal if customers plan a long
home stay in the real estate but it should be opposite in loans for investment
purposes or resources and income owned by customers are determinant for
long or short term mortgage loans. For instance, a customer who has enough
saving to pay higher principle amount can shomatilmentperiod. Higher
principle amounts help to eliminate risk therefore he pays lower interest

rates and lowers monthly payments.

3.2.2. Originators in the Mortgage Market

The creditor institutions are commercial banks, constructions

institutions, pension funds, insurance companies, leasing compaitgses

Oksay (2006ighlightsthe basicfunctions of cedit institutions in

primary mortgge markets following

10



@ive credit,
Issue mortgage back securities based on these loans,
Manage repayment process and translate these payments to MBS

investorsd

These companies generate income through application and
origination fees, selling them in gandary markets or hold them in their

portfolio.

Oksay (2006)enotesthat aigination fee is expressed in terms of
points, where each point represents 1% of the borrowed funds. For example,

an origination fee of 2 points on 4@.000 mortgage is equal $2000

These institutions rate borrowers on qualitative assessments such as
consumer characteristics, guarantee, life standards and quantitative
assessments such as income level and continuity of this. This is called as
AScoring Me t h o d df thisTrhethod rreflexts quality lolu e
mortgage loans. The financial institutions can organize scoring method or

apply for consultancy to another firm.

In the scoring method, a limit is established to determine the level of
clientsd qual iffrasutsexcben the fexed apmper tinatnthise . I
indicates that the risk is too high and the applicant will be rejected or if
score is lower than the fixed lower limit, applicant will be accepted. The real
value of this method reflects quality of mortgage kafhe financial
institutions can organize scoring method or apply for consultancy to another
firm. Besides, credit scoring facilitates riblased pricing. In other words,
financial institutions charge higher interest rates for borrower with low
scores andcharge lower interest rates for borrower with high scores.

Therefore, depending on customersd sco

During evalwuations by financi al i n
pay of monthly payments and other significant featuresotiiterals are
pointed out. The standards for deter mi

ALoan to Valued ratios have significa

11



collaterals and consumers which are the basic of mortgage loan. The
acceptable levels for thesatios differentiated from country to country due

to economicand financial structures in these places. For example in U.S.
Apayment to incomeodo ratio should be
ratio is acceptable up to 60%. In other words, if consumatzeetheir loan
payments with at most 35% of income in United States and 60% of income

in Turkey, this kind of loan can find acceptance. If these ratios come closer

to optimum level, the value and quality of loans will increase.

3.2.3. Insurance Companies in tle Mortgage Market

According to Oksay (2006)nsurance companies locate aam
important actor in the mortgage system due to contribute to sustainability by
securing risks by mortgage, in interest paid loans guarantee principle
amounts with saving prodwctand undertake investor role in secondary

markets to buy and sell funds

The saving products offered by insurance companies are endowment
policies and private pension plans. By this way, they ensure repayments of

mortgage loans by tending consumers i@sa

In addition, insurance companies undertake a guarantor role against

defaults in repayment process in terms of consumers and lenders.

G¢zey (200 909ng terin anbrigage lbahsadepend on the
availability of long term investors in the capital matk These long term
investors are predominantly corporate investors such as private pension

funds, insurance companiec. In short, these companies are effective for

the purposes of primary marketdés fundi

12



3.2.4. Investors in the Mortgage Market

Investorsare the key factors that provide translation of funds to
primary markets. Actually, they have important role in mortgage system
through source of fund via buying securitized mortgage loans.

The mortgage backed securities are marketed to investors to raise
funds in the market. The originators deduct servicing or guarantee fees form
mortgage | oans. By investorsdé activiti

become more liquid.

Investing in mortgage market includes risks such as prepayment risk.
When the interdgsates fall, borrowers tend to make prepayments to benefit

from lower rates which force investors to reinvest with lower returns.

3.2.5. Other Actors in the Mortgage Market

The other actors in the mortgage system are real estate valuation
experts, brokers a@ncapital markets institutions.

Demir (2005) explains thatnithe long term mortgage system,
valuation is analysis of real estate sale and all conditions related with these
process for financial decisions. As a result of valuation process financial
institutions can make right decisions about amount of credit, interest rate,

time interval for repayment and guarantee conditions

In addition, financial institutions work with brokers that undertake
intermediary role behalf of them in mortgage system to assisistormer
assessment. Brokers are responsible for credit consultant rather than
creditor. Banks offer only existing credit packages they own to customers
but brokers take offers from various local banks or banks around the country
in order to create more ettive alternatives. In the face of limited financial
strength of | ocal banks, nati onal ban
presentadvantages

13



In Figure 1 the share of mortgages that originated by brokers is
showed year by year. In 2003 thleareof brokers amongeal state credits
climbed to 686 because individuals that are eligible to receive credits in

case of apply directly to a bank, can obtain credits through brokers easily.

As shown in Figure 1 above, the share of mortgage origination
ramped up as of 1991 with increase demand in mortgage loans especially
through loosing standards in mortgage originations. The pick point in
originations by brokers was experienced in 1998 as 69% of total

originations and this share decreased beginning fra@v.20

Figure 1. Mortgage Brokers Accountsin RecentMortgage Originations
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Source:Barth J. R. & Triphon, T.L.& Phumiwasana, G. Y., 2008\ Short History of the
Subprime Mortgage Market Meltdow Milken Institute, ps6.

On the other hand, capital matkinstitutions ensure selling of

securities gathering in the pool.

14



3.3. Types of Mortgage

Mortgages can mainly be classified into two groups according to
repayment amounts (Fix Rate Mortgage vs. Adjustable Rate Mortgage) and
quality (Primevs. Subprime Mortgges).

3.3.1. Fixed Rate Mortgage

Fixed rate mortgage is a mortgage loan in which preconcert interest

rates are performed throughout the life of the loan.

McDonald states that the most common mortgage type is fixed rate

mortgagewhich isabout 70 percent of thetal mortgage market

In FRM interest rates are relatively higher than market interest rate
but homeowners make constant payment regardless the market conditions.
On the other hand, interest rates produce a dominant conundrum for most
homeowners have farocure their home with FRM in volatile markets. For
example, as interest rates increase in the country, people tend to lend
cheaply from a financial institution to close the loan but this prepayment
risk has some penalties such 2% of remaining loan. TdreteFRM can
create prepayment risk for financial institutions and interest rate risk
originated from market volatility for counterparties.

3.3.2. Adjustable Rate Mortgage

Adjustable rate mortgages are the mortgage loans in which interest
rates are adjusted mpedically generally every six months throughout the
life of loan in order to bear interest rate risk for borrowers and financial
institutions. These loans index mainly the Eleventh Federal Home Loan
Bank Board District Cost of Funds Index (COFI) and treidhal Cost of

Funds Index.

Table 2 refers ARM has lower interest rates mainly in line with
market rates comparing with FRM interest rates due to level of protection

15



against interest rate risk that fluctuated by several factors in the market such
as ecoonmic, political, etc.

Table 2: Comparison of Fixed and Adjustable Rate Mortgages

Comparing Effective Interest Rates on Fixed- and Adjustable-Rate Mortgages (assuming an LTV
ratio between 0.8 and 0.9)

Fixed Rate ARM Difference
1997 7,91 6,95 0,96
1998 7.21 6,69 0,52
1998 1,41 6,93 0,54
2000 8,3 75 08
2001 7,19 6,72 0,47
2002 6,84 6,13 0,71
2003 6,05 52 0,85

Source:Mc Donald D. J. & ThontonD.L. 2008,A Primer on The Mortgage Market and
Mortgage Financé Federal Rserve Bank of St. Louis Revign34.

According to Fedal Reserve Board article (2003) in addition to
these advantagethe consumers protect themselves regardmcrease in
interest rate@ the future. On the other harntie consumer camse ARM to
get a lower initial rate in exchange for assuming misieaver the long run
To avoid risk in the long run, uppand lower bounds are determined.

Besides, in contrast with FRM, in ARM, interest rates and principle
amount per month vary from month to month that is the main reason for
uncertainty. To clarify mabiguity, counterparties determine beginning
interest rate, time intervals at which interest rates adjusted and the basic

index used for adjustments.

In ARMs financial institution arrange monthly payments and the

term of | oan accorldincong, ability tolpayretco wer s 6
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3.4. Effects of Mortgage System on Economy

Eri k (2008) nkke etleei domseneer Idarts artortgage
loans do not fall within import so it has higher usage rate in domestic

spending that contributes to economic grawth

Mortgage system provides real estate ownership in suitable
conditions to nddle income consumers, who have not enough saving,
through the availability of credit resources. As a result of increasing demand
in mortgage loans, the expansion of credit volume occurs as well as increase
in buy-sell facilities and product range in teecondary market so financial
sectors deepens. Also, economic growth will be achieved by transferring

these funds to economy.

Oksay (2006) denotes thahe of the basic indicators of financial
deepening is the transferring rate of financial sector fund®db sector.
Depending on this rate level, financial deepening will increase, and
therefore economic growth increases. In the event of low rate, due to lack of
resources in real sector through weak financial deepening, economic growth

will not be at a daesed level

The funds transferring to real sector ensure particularly development
of housing sector and the sectors in connection with this sector. Thus, in
parallel with growth in housing sectt@bor requirements will increase and
this positively influee employment in the country. Increase in unskilled
labor, needs of this sector, can decrease unemployment and ensures
emergence of new expertise fields with the need such as real estate

valuation expertise, mortgage brokerage...etc.

HoweverEr i Kk (s@ iadc@®es tharansfer of funds just limited
with housing sector lead to contraction of others sectors in the country and
production, trade and employment in these sectors will cause the fall. With
the growth in housing sector increase in demand fskilled workforce

and decline demand in qualified workforce in narrowing sectors cause to
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decrease in qualified labor in the country. In order to create resource in
narrowing sectors, hot money, syndicated loans, private sector foreign

credits and securtation are mainly requested

Mortgage system can be a solution for housing problem, a
construction with infrastructure, buildings not generate health risk, healthy
living conditions and quality of life will be provided.
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4. THE SECONDARY MORTGAGE MARKET

Early housing finance system depended on a simple basis, called as
originateto-distribute model. According tthis model, borrower¢enders
mainly banks and saving and loan associations and depositor took place in
the mortgage marketuRding of mortgage loans were almost provided from
depository institutions and were held

were repaid.

In 1970s primary mortgagearketfunding shifted to capital markets
rather than depository institutions, represenssd originateo-distribute
model. Mortgage loans gave in primary markets have started to be pooled
and bundled in the secondary markets in order to be sold to investors as
mortgage backed securities in the capital markétdders of an MBS have
the rightto receive the principal and interest payments made by mortgage
borrowers in the underlying pool, which is held by a trust on behalf of MBS

investors.

Y¢cel (2007) epomdany iarkets indrease hqaidity s
and marketing of mortgagelkanks to ts link to capital markets. bttgage
backed securities are offered these markets; by this way a mechanisms that
provide funds and liquidity to secondary markets and new investments

instruments are created in order to be useful for investors

Dueto new way illiquid mortgage loans have converted into liquid
instruments as well as primary market fundiAgso, originateto-distribute
model has allowed cost reduction, therefore lower cost of borrowing which

hasgiven a chance to be a homeowner to middle andricome borrowers.

4.1. Scope of Mortgage Backed Securities

Mortgage backed securities represent an investment tool which

represent creation of liquid assets and are served as an underlying asset and
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refer to source of cash Mdodwmw doriftihxe

I hcomeo i nvest ments and represent an

|l oans. 0

In the Educated Investor Article (2009) mortgage backed securities

is defined as;

fiMortgage backed securitiesare also sometimes referred to as
imort gathreughp acsesr t i fi cates, 0 because the sec
investors (at a specific coupon) the monthly principal and interest due on the
outstanding balance of the loans backing the security, asaselhy unscheduled
prepayments. 0

Originators pools magage loans and sell them to a special purpose
vehicles or an investment bank in return for MBSs formed by the proceeds
of mortgages. By this way, originators isolate the pools from their risks as
well as their balance sheets. These mortgage pools inttladembination
of mortgage loans and the certificate holder of pass through securities
receives monthly scheduled payments depending on the principle and
interest from the mortgages in the pool. Investment banks divide principle
and interest payments intcanches. Each tranche includes different credit
risk levels, therefore has different ratings. Junior tranches of MBSs absorb
all the losses firstlydue to them senior tranches are protected from these
losses. Due to their riskiest structure junior tfeshave higher returns and
longer lives. Until senior tranches are retired or paid off, they do not receive
principle payments. This tranche system in MBSs called as senior
subordinate structure. Through this system investors are able to determine
risk levels for their investments in exchange for returns which they are

willing to gain.

MBS is issued by commercial banks, saving and loan associations,
mortgage bankers and other lending institutions as well as government
sponsored or quagiovernment agenciesuch as Ginnie Mae or Freddie
Mac, Fannie Maewhich are the key to shift to capital markéased

funding of mortgage lending and publicly issued certificates by private
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financial institutions.The ori gi nator mu s t agree
underwritingguidelines, which specify types of loans each GSE will buy as
well as processes for verifying the creditworthiness of borrovdostly
investors tend to invest in agency mortgage backed securities due to their
guarantees in timely and full amount paymdiguidity and its capital
treatment. In exchange for providing guarantee against defaults in payments,
Fannie Mae and Freddie Mac deduct guarantee fee from MBS annual

interest rate.

The Professional Ri sk Manager sbo
tha Fannie Mae and Freddie Mac undertake an important role in mortgage
market. They purchase the mortgage loans and by this way, these
institutionsprovide fresh money tdanks and other financial institutioims

order to make&ven more new loans

While Ginne Mae issues FHA and VA mortgages guaranteed by
government, Fannie Mae and Freddie Mac that private corporations
chartered by Federal Government are major issuers of conventional loans in
the mortgage market. MBSs backed by government sponsored agencies

carry a guarantee by government.

As shown in Figure 2 government sponsored enterpheesily
operated until 2004. Due to lower interest ratesyefbee increase in
subprime mortgage shares (with no documentation}ag@mcy mortgage
originations showeda dramatic increase. In 2008, tighten standards in

mortgage market led to decrease in4agency mortgages.

According to the Office of Federal Housing Enterprise Over8ight
article (2008)at the end of 2007, outstanding MBS backed by sifagtaly
mortgages totaled $6.6 trillion. Securities guaranteed by Fannie Mae and
Freddie Mac accounted for $4.1 trillion, MBS guaranteed by Ginnie Mae

accounted for $0.4 trillion, and PLS accounted for $2.1 trillion of that total.
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Figure 2: Distribution of MBS Issuance, by Issuer
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Source:A Primer on the Secondary Mortgage Mardket 2 G-€d8ral Housing Finance
Agency. Availablewww.fhfa.goy

Following up GSEs other financial institutions would securitize
mortgage loans in themarket. In private label, namely nagency
securitization process there is an MBS sponsor such as investment banks,
commer ci al banks, mortgage bankséetc.
originating or buying from an originator. On order to issue MBSs they

trander mortgages to special purpose vehicles (SPV).

In contrast, private label MBSs provide only cash advance provision
in case of delinquencies in monthly scheduled payments and principle
payments rather than government guarantee due to ribeiconforming
standards such as litle documentation, borrower who have credit
pr obl etmofequasi government agencies. Therefore, they played
significant role in subprime, jumbo and Adt markets especially in 2000.

To receive higher investment grades from rawggncies for their MBSs

they use a set of credit enhancements.

In comparison with agency MBSs, private labels are smaller source

of mortgage pass through securities.
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Table 3: Distribution of Mortgage Loans in Percentage

2006 2007 2008
By number |By amount |By number |Byamount [Bynumber |Byamount
Type of purchases|of loans aof loans of loans of loans of loans of loans

Fannie Mae 17,2 14,3 234 21,2 25,8 27,1
Ginnie Mae 2,2 14 3,5 24 114 95
Freddie Mac 10,7 8.9 15,3 134 16,2 16,2
Farmer Mac 0 ] 0 0 ] 0
Private Securitization 9 11 3,6 5 0,5 0,6
Commiercial Bank or Saving

Institution 6,9 7.6 6,3 7,6 8,8 8,3
Insurance Company 15,7 15,5 10,5 10,3 9,7 9,4
Affiliate of Institution 14,5 16,2 214 23,4 12,3 13,5
Other 23,8 25 15,6 16,7 15,4 14,3
Total 100 93,9 100,1 100 100,1 99,9
MEMO

Share of All Originations Sold 72,2 71,9 69,5 67 73,2 72

Source:Aveyy R. B. & BhuttaN.& BrevoortK.P. & Glenn B. C. & Gibbs,C.N. éThe
Mortgage Dur i ng ,FdderalREsemebBulletm,mp4. Year 6

Table 3 represents distribution of loans sold during the year of
origination, by type of purchasers, number of loans, and amouodrms in
20062008 periods. As shown in the table, in 2006 Fannie Mae bought
17.2% of number of loans which equal to 14.3% of amount of loans
originated. The share of government
number of loans realized as 30.1%, 42.2nd 53.4% in 2006, 2007 and
2008 respectively while share of all originations sold realized as 72.2%,
69.5% and 73.2% consecutively in 26B808. The share of insurance

companies decreased year by year as well as other institutions.

MBS shows a dramatigrowth since 1970 in the secondary
mortgage market. Before the innovation of this financial instrument,
mortgage loans are relatively illiquid. llliquid mortgage market refers to a
risk for mortgage lenders who amet able to find buyers when they want to
sell their portfolio at an acceptable price. Besides, mortgage lenders expose
to interest rate risk which arose from rising interest rates that triggered the

gap between their interest income and costs. MBS are beneficial to alter
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these risks in order toreate more attractive mortgage markets for investors
and lenders. In MBS process similar loans are combined into pools and

agencies are able to pass the mortgage payments through investors.

Prerequisites for Secondary Mortgage Market Develop@earticle
explains that;

AA sustainable secondary market involves generating agodarg flow of
transactions that will develop liquidity in the market, enhance investor and
regulatory understanding and comfort and achieve the desired increase in
availability of unds and decreased relative cost of mortgage ctedit

By means of MBS, mortgage lenders are able to minimize their

interest rate risk by moving mortgages off their balance sheets.

MSB is used as financial tool in order to use mortgage market
funding. Withthe help of these financial instruments excess demand relative
to supply can be met and this led to creation a competitive mortgage market
due to existence of new financial institutions and organizations in mortgage
market. Competition triggers decreanariterest rates and thrift institutions
profits. By a sizeable and affordable secondary market, integration with

capital markets realizes.

Banks has converted their origindteld credit mechanism into
originate and distribution model. By this way, moggeacredits in primary
markets could be exported to international markets via securitiz&iento
to securitization US expanded mortgage credits into financial markets in
order to meet housing demand in the primargrkets withfunds coming
from secondar markets. Liquidity from secondary markets increased
especially 2002006 periodsdepending on securitization promotions.

In addition, MBS has a crucial role in US mortgage market in order
to provide housing finance at lower costs to home owners. Imgesich as
corporations, banks & thrift institutions, insurance companies and pension
funds prefer to invest in MBS due to its liquidity, yield and capital

management flexibility.
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Yield is the return of an investment in terms of annual percentage
rate. ForMBS payments are done monthly and payments differentiate
according to prepayments. The price of MBS affected from interest rate
change. When interest rates fall, MBS prices fall too. People tend to
refinance their mortgages cause prepayment risk. Theretrhn expected
return of principle led to reduce in yield. By the way, average life of
investment, which affects potential MBS investment return, decreases due to
prepayment represented as call risk. Due to lower interest rate investors
forced to makenvestments at lower interest rate. On the other hand, along
with rising interest rates, average life of investment increases and investors
are not able to anticipate reinvestment at higher interest rate what is called

an extension risk in parlance of matg finance.

MBS prices fluctuate due to interest rate changes. MBS is sold at or
close to its face value. The prices above or below face value called as
premium or discount respectively. The factors such as interest rates, coupon
rate, type of mortgagealking the security, prepayment rates and supply &

demand.

Some investors intended to hold bonds until they mature put MBS in
held to maturity accounts while some of them use available for sale

accounts in order to sell them prior to maturity.

4.2.Parties in a Securitization Transaction

Securitization process includes several participants in order to
provide sufficient control and necessary infrastructure. All participants in
securitization process undertake specific role or roles such as originator,
servier, credit enhancer, underwriter, trustee and investor in terms of
creating and analyzing the asset pools, accounting and legal terms, credit

rati ng, administration, é etc.
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Table 4 Partiesin Securitization Transaction

Forwards
Obligors principle and
N interest Trustee/ N .

- Passes through” principle and interest
TN et S
and interest I
payments Pt Intialcash . i

LA proceeds Intial ﬂi;jﬁl

" & proceeds from . v
Originator om . of securities
/Sponsor securies e

------------ ssess S . e nnrnenaras
[Servicer Issuer Underwriter Investors
ll'ransfers [ssues Distributes
o m;] securities securities
receivables
Provides credit enhancement for
Purclhases the asset pooli for example, by a
:];dﬂ letter of credit
ancement
——— .
Credit
Enhancer Cachflows wsswssmsnnns
Structurs —

SourceShivaG. 1997,6 Settiuz at i o n HeadFixed lmdorhed &MoneyMarkets,
Citibank, India,p:205.

As Table 4 AParties in Securitizat:i
pools mortgage loans and sell them to a special purpose vehicles or an issuer
in return for MBSs formed byhe proceeds of mortgages. SPEs are owned
by originators but legally separated entities. In effort to guarantee losses the
loan pools which the securitization character is added to, go through credit
enhancement or rating agencies to be rated. After ratiracess,
SPEsl/issuers combine loans into an asset pool which are structured as a set
of tranches or bonds. They sell these securities to investors. Underwriters
are responsible for grasping the collateral in terms of the value of properties
underlying the pool. Trustee is usually a bank which undertakes
intermediary responsibilities between originators and investors and work as
on behalf of investors in securitization process. Underwriters pay issuers

with a part of proceeds they collect from the investés.obligors make
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principle and interest payments, trustees pass through principle and interest

payments to investors.

4.2.1. The Obligor

The Obligor is an individual who remit principle and interest

payments to mortgage originator (for MBS process) in retwm his

payable. In securitization process the obligors, interchangeably refer as
borrowers, are grouped into categories according to their mortgage credit,
regencyof bankruptcy, debt to income ratio, loan to value ragto, which

i's shown ineBdr rQuueelri t§q Categorieso
Agency Qualityo represents the borr owe
standards insofar as good for instance 36% debt to income ratio and 97%
loanto-value ratio with an extension credit history together wiih

derogatoriness.

Table 5. Borrower Credit Quality Categories

Debtto  Loan-to-

Generic Borrower Credit Quality Recencyof Income  Value
Description Mortgage Credit QOther Credit Bankruptcy Ratio Guideline
A: Standard Agency Quality 1x30 last 12 months Noderogatories  5yrs, 36% 97%
1x30 last 12 months Minor derogatories
A-; Very Minor Credit Problems  2x30 last 24 months explained 5yrs. 4% 90%
B: Minor to Moderate Credit 4x30 last 12 months
Problems 1x60 last 24 months Some prior defaults 3yrs. 50% 2%
C: Moderate to Serious Credit 6x30 last 12 months Significant credit
Problems 1x60 & 1x90 last 12 months  problems 18 months  53% 70%

D: Demonstrated Unwillingness or - 30-60 constant delinquent  Severe credit
Inability to 1x90 last 12 months problems 12months  60% 65%

Source: d.iquidity and Funds Managemént 1,9A8s@t Securitizatignp:9. Available:
http://www.occ.treas.gov/publications/publicatielmgtype/comptrollers

handbook/assetsec.pdf
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4.2.2. The Originator

The Originator is a financial institution that acts as a seller in terms
of its receivable portfolios in securitization process. They create and
sometimes service their receivables as well as securitize or sell them to a
Special Purpose EntitiesR&) and act as last users of funds providing from

securitization process in order to meet new credit demands in the market.

According to Gorton and Nicholas (200Special purpose entity
(SPE)is a legal entity created by the sponsor or originatoundetakes

some specific purpose or actief, or a series of such transactions

SPEs have symbolic capitals because the crucial point in
securitization process is quality of securitized receivable instead of financial

structure of originator or SPE.

Moreove, SPEs book securities originated from receivables
assigned from originator as debit while interests and principle amounts are

booked as credit.

The originator assigns its receivables to SPE in return for discount.
Following assignment, rights for usagereceivables pass through to SPE
completely or except in the frame of agreement. By this way securitized
papers isolates from originator risk. In case of agreement, should default in
monthly payments rise, the originator have to dedicate new receivables o
pay interest and principle payments.

Bank for International Settlememtarticle (2009) states th&PEs
are isolated from originators risk, therefore they habankruptcy

remoteness n case of ori.ginatordés bankruptc

In addition, if SPE has some difities related with source and

liquidity, originator can mediate to provide liquidity to SPE.
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4.2.3.The Underwriter

Underwriter is an entity which is responsible for providing
consultancy to seller subject to security structure, pricing and its marketing.
It is also beneficial in terms of its relationships within the market, legal and

structural advices.

Underwriters take on the risk of having to sell securities; therefore if
they are not able to find investors for all securities, they hold some
securities. Undrwriters pay issuers with a part of proceeds they collect

from the investors.

Lea (2000) highlighted he objectives of home mortgage

underwritingas follows
1. To control the probability and cost of default losses,
2. Satisfaction ofall legal and financialaguirements,

3. To meet requirements terms of safetysecondary markets

organizations and security rating services

4.2.4.The Trustee / Investor Representatives

Trustee / the Investor Representataa as a fiduciary capacity to
guarantee interest and pripl@ payments in order to preserve the rights of

investors and act as on behalf of investors.

Festante (2008) defined the trustee
receivablesand maintaining the mortgage files, collecting payments on
receivables from theborrowers on behalf of investordt reviews the
securitization process to ensure adequate cash flow production. Also, it
requests financial information from originator and servicer throughout

securitization.
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4.2 .5.Credit Enhancement

Credit Enhancement is usddr decreasing risks in securitization
followed up providing improvement in credit rating. Credit enhancement is
possible with a letter of credit or a surety bond from highly rated financial
institutions such as banks, insurance companies or other tiosigtuln case
of defaults in monthly payments investors have rights to apply these

institutions to dedicate their interest and principle amounts.

In order to classifying credit risk, securitization creates several
tranches. As NCr enditta bRieok shiower shiefliocwa,
expected risk refers as first loss which is able to absorb by originator.

Second tranche represents higher risks that exceed originator capacity and
absorb by credit enhancer. Third tranche is directly related with investors

Table 6: Credit Risk Diversification

* Takes catastrophic credit risk
* Usually some multiple of expected losses
* Can take several forms (letter of credit CIA, efc)

* Takes market risk but
Qriginator Credit Enhancer Investor only minimal credit risk

¥ Takes first-loss risk
(built into security structure)

Rating Agency

¥ Sets standards for level of risk
(based on desired rating)

* Negotiates with originator for level of enhancement
based on desired credit rating

Source6Li quidity and Funds Managementdé 1997, Ass
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Credit enhancement can be separated into two groups; credit
enhancement provided by external parties or internal parties. Externial cred
enhancement includes thipdar ty or sell erdéds guarant .
letter of credit, recourse to seller and surety bonds. Surety bonds guarantee
100% of interest and principle payments while letter of credit and resource
to seller methods give lingtl guarantees.

Statement of Cameron L. Cowan Partner Orrick, Herrington, and
Sutcliffe (2003) explained that;

filnternal enhancements include subordinating one or more tranche, or
portion, of the securities issued. This practice places the claims dfanheover
another. Any defaults affecting the securities musalisorbedby a subordinate
tranchebefore the seniarancheis affected

The credit enhancement techniques provided by internal structure

are;

1) Overcollateralization Overcollateralizationis used when the principle
amount of asset becomes greater than principle amount of security. By
the way of senior/subordinate structumjercollateralizationcan be
used to protect senior tranche from an expected loss. Because investors
who willing to buysenior tranches accept lower yield in return of lower
risk. Conversely, subordinate tranches are bought by risk lover investors
who willing to accept higher risk in exchange for the possibility of
higher yields or losses.

2) Excess Spread: Excess spreadhis temaining financial charges after
securitization costs such as coupon, servicing costs and unexpected
losses. The excess spread mainly used for unexpected losses arising

from delinquencies and credit losses rather than additional profit.

3) Spread AccountExcess amount within a given month normally used for
cover unexpected losses. In case of no need to cover these losses, excess

amount reverts to originator as additional profit. On the other hand,
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many trusts put this profit as reserve to protect invesigainst losses
higher than expected in order to provide future credit enhancement.

4) Cash Collateral LoansAccording to Hahn n many securitizations
excess spreaid deposited into a reserve account. This reserve account
refers as casleollateral accouns. Thelender makes a loan to cash
collateral accountTelpner (2003) denoted thatet loan proceeds are
pledged as collateral for tlowveredtrancheand losses are funded from

this account

4.2.6.The Rating Agencies

A credit rating agency evaluates the ciedisk in securitization
process and undertakes a crucial role in determination of credit quality of
securitized paper. The ratings by credit rating agencies are basis of product
pricing as well as accepted as a reference point for investors to determine

risk-income ratio.

Katz, Salinas an&tephanoustate that credit ratings help to mitigate
principleagent problems through information asymmetrigébe rating
agencies arthe main tools used during investment decisionstaadjuides

for investors becausearch the credivorthiness of a security or issuer.

Rating agencies hired by the underwriters to assess and assign credit
ratings to the credit quality of pools of mortgages before the issuers and

underwriters can sell them.

Ratings are investment gelthes for investors. As shown in below
table ratings range from tripl& to triple-B (higher to lower) and they have
a major influence on structure and pricing. Triplerepresents highest
guality and lowest risk rating which provide lowest return to steein line
with its risk level. TripleB represents minimum grade for investments

which contains higher risk and return compare with trile
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Table 7: Investment Grade Ratings

Moody's Standard & Poor's; Fitch Description

Aaa FAYLTLN Highest Rating-interest
payments protected and
principle is secure. Expectation
of payments is extremely strong.

Aa FAYLY Highly quality-expectation of
payment is strong.

i i Somewhat more susceptible to
adverse change in
cicumstances, but expectation of

Baa BEBB Medium grade-investment
protected, but adverse change

Source:Forti, D. D. & Dechert, M. W. & Cleary, G. & Steen & Hamilton,(GX)
6Underwriter and Rating Agency | ssues in Secur

However, the unique role belongs to investors due to their
investment attitudes which mainly effects value of securitized paper. Their
decisions in securitization process ledato effective securitization process

and benefits for counterparties.
According to Comptrollerés Handbook

AA participant can assume particular role or roles depending on their
organization structure to take advantage of expertise or economiesles dike
banks. Also, each role exposes to a risk varying from responsibilities in

securitization process o

4.3.Risks of Mortgage Backed Securits

4.3.1.Credit Risk

One of the most important risk faced in the mortgage system fail to

pay the monthly payments nbt paid on time.
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Credit institutions calculate default risks on loans. However, if the
risk level they face occurs higher than their forecasts, credit institutions fall
in difficulties about financing of new mortgage credits as well as difficulties
in interest and principle payments to investors that invest in derivative

products via securitization in the secondary markets.

Against default risk, the assessmer
institutions is important in order to minimize default risk ire thredit
assessment process. Customers income level and sustainability of these
i ncome, AMont hly |l ncome/ Mont hly Paynm
possible as the specified rate in the country. Besides, the value of real
property based on mortgage loan dbdoe determines fairly by real estate
experts because the value of real property is only source of collection by the
sale in case of defaults in mortgage loans in the future. Present and possible
future value with liquidity rate of real estate is one aftbr to decrease
credit risk. In addition, default risk increases when amount of loans include
100% of real estate value. Therefore, 75% of generally accepted value of
real estate should be gave for loan and remain 25% should be maintained by
financial irstitution ensure guarantee in case of possible depreciation. In
ot her words, inval ue of Re al Estate/ Cr e

most provideminimum default amount at least.

Requested insurances in the mortgage loan approval process are of
use to @minate default risk arising from unexpected situations. For
exampl e, in the case a personbdbs | ong t
mortgage payment protection insurance protects creditors and borrowers
against credit risk by ensuring on time and oegular basis loan payments

throughout time period the person have not ability to pay.

4.3.2.Liquidity Risk

Liquidity risk represents losses of financial institutions due to fail to

meet demand for new credits or obligations when they due because of
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irregularmonthly payments, at the time of real estate sale through defaults
and lack of maturity concentrations and long term funding requirements.
Also, liquidity risk depends on inability to address changes that affect

liquidity of assets in the market.

Perry, Robinson and Rowland (2011) showed that the lender can be

exposed to interest rate aliglidity risk whenthey borrowat afixed rate.

Securitization provides to financial institutions liquidity for their
balance sheets in terms of source of liquidity aggament, easy access to
and presence in capital markets. The main problem is lack of contingency
planning reflecting potential problems such as security amortization period
and maturity mismatching in cash flow provided by securitization. The
financial ingitution should find alternative funding tools for funding
difficulties in case of problems in securitization amortization phase to
provide its presence in the market and reputation against investors. For
instance, irregularity in mortgage payments catigsegelay in payments to
investors investing in derivative products in the secondary market. In other
words, collection and payment imbalances are embarrassing for investors in

capital markets as well as financial institutions.

In addition, the risk the fiancial institution faced during sale of real

estate is difference between buying and selling price.

Kabat ak ( 20 (afioys kind oh factoss affedirey tiquidity
transformation rate of real estate occur in cases where loan payments cannot
be ma@& and decide for sale. Physical condition of property, demanded
amount and demand and supply factors in the market has effects on

liquidity.

The financial institution should prepare a contingency planning that
reflects possible returns and losses in vwagi@onditions. To achieve an
effective liquidity management, financial institutions may arrange schedules

for securities which have different amortization characteristics and include
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early amortization possibilities as well as long and short term fundoig t
with replacement alternatives to obtain necessary amounts of liquidity

quickly.

4 .3.3Market Risk

Te¢rker (2009) def i n eask, alspaknokve &s r i s k
price risk or systematic risk, defined as risk of asset prices affecting from
opposite movemdsa in macreeconomic factors on financial status of
institutions. These macroeconomic factors are mainly interest rates, stock

prices, exchange rates and commodity prices

Interest rates are consistently effective in credits. Interest rate
changes for anyeason can create problems for customer and financial
institutions. For example, in a period interest rates increase, if the customer
has a fixed interest loan, creditor will incur losses, or on the contrary interest
rates have fallen, consumer will passough hard times due to higher
interest rates than market rates. Therefore, differentiation of market and loan
interest rate can be prevented by adjustable rate mortgages against interest
rate risk should be used.

However, T ¢ r ker ( 2 0 0 9belief snt adjustable ratéd a t
mortgages includenore default risk than fixed rate mortgages dominated.
The reason for this belief is at a time increase in inflation as a result of
Cc ust ome r saGnotcaptweoimiaion rate customers have difficulties
aboutfulfillment of obligations

Exchange rates are another effective factor in the mortgage market.
The important thing here is primary market loans and secondary market
securitized loans are in the same currency. Because, primary market loans
refers to collectios and securities in secondary market represents payments
for financial institutions. Therefore, collections and payments in different

currencies will create a mismatch between two parts due to depreciation in
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one of these currencies. For example, if loginen in TL are securitized in
USD, depreciation in TL against USD causes depreciation in collections

against payments and therefore losses of financial institutions.

According t o Do ] rf teceiyaBlés Garfd) security currencies
cannotbe harmonized, elimination or reduction of risk is possible with
Aswapo or another derivative contract.

contains a certain amount in order to minimizatish.r

4.3.4.Prepayment Risk

Risk of early payment or premature payment refers to full or partial
payments by consumers more than expected amounts or real estate sale

before maturity in default.

Yal - éner (200 6qgwnwarel trend aj imterestardtes int d
the market increases risk of early payment. In such cases, the person using
mortgage loan can able to decide to refinance and close by early payment

through provide savings in interest payments

This situation creates risk for mortgage backed securitgsiovs
because they will sell the funds as a result of early payment to other
consumers with lower interest rate or the investor will be forced prematurely
to reinvest at a lower interest rate than was embodied in the MBS that is
being prepaid although thealue of securitized mortgage loans decrease

from these investments in lewwterest loans.

Early payment risk is almost more common in fixed rate mortgages.
Due to fix rate characteristics of mortgages mainly lower interest rates
bel ow bor r otuak rate &ireat dbarrowera ¢o refinance their
mortgage loans at a lower interest rate or completely paid off. Consequently,
the holders of these mortgages or MBSs exposed to prepayments.
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Besides, sale of real estate before maturity prior to default tsgge

early payments to investors investing in securities.

Due to effect of prepayment MBS pricing models must take into
account prepayment riskvlortgage Bankrs Association article (2009)

explains the reason;as

fiBecause investors demand different yield$eta money for different

periods of time, a mortgage that is likely to pay off in two years has a very
different value (and therefore interest rate) than one that is likely to pay off in

seven years 0

In order to cope with this issue, security industryagtices
substantial amount of analytical effort to measure and model prepayment
experiences. These predictions depending on specific conditions help to
determine prepayment proclivities of specific MBS pools. Also, these
probabilities reflected to MBS mies i n terms of Il nvest
against situations led to prepayments.

Besides, one of the ways used to minimize prepayment risk is
collateralized mortgage obligations (CMOs) which represent +ratiche
securities. By help of these tranches, prepanyt risk distributed over three

or more bond classes.

Finally, contract clauses, which include time restrictions or punitive
substances for early payment in order to assist reducing payment risk, can
be placed in loan agreements by financial institutiéits example, in our
country early payment penalty amounting 2% of remain debt is important to
be deterrent power for closing credits because this penalty creates extra cost

for customer decreasing benefits of early payment.

4.3.5.Performance Risk

Performancerisk is a risk encountered in secondary markets. In

securitization process financial institutions securitize their possible gains in

38



the future. For example, if a financial institution securitizing mortgage loans
sell future income rather than existingthre secondary markets, it should
continue its facility until securitization process completed. If it encounters

any difficulties in sustaining its facilities, performance risk will occur.

Performance risk deeply interacts with reputation and strategic
dedsion making process. Neperformed securitization experience results
as negative public opinion that may affect ability to establish new
relationships or continue servicing existing relationships. Negative public
opinion also represents the organizatiaiue and perception by market
participants. In securitization process, reputation of originator and
underwriter is important in order to achieve regular securitization and
therefore trust and prices of newly issued securities. Companies must
manage theiinternal risks as well as market risk to damp with exposure of
reputation risk.

Besi des, compani esd strategic deci ¢
achieve strategic goals, dedicated resources for these goals and their
implementation are essentially a ftioo of reputation risk. The strategic
risk exposed by securitization is the long term impacts of securitization on
operations, profitability, and asset and liability management. The long term
resources must be well defined in terms of sustainability afirgezation
facilities. Also, strategic decisions extend beyond technical, legal or
contractual responsibilities in terms of credit quality and origination may

increase exposure to reputation risk.

4.4. Pricing of Mortgage Backed Securities

Pricing of Mortgag-Backed Securities has been an issue in both pre
crisisand post ri si' s ti mes. The homeowner sod a
makes the pricing of MBSs more complicated than simple-catlable
bonds. Pricing of MBS is also more complicated than those ¢dbbal

bonds due to the inexistence of éneone correspondence between interest
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rate levels and prepayment speeds. In spite of such problems, several
techniques have been developed to price MBS. These techniques can be

grouped as:

a) Static Valuation: In order to price MBS, how interest rate might
move in the future must be taken into consideration. Static valuation method
analyzes only a single interest rate scenario, keeping yield curve as it is.
Another shortcoming of this method is making an assumptén

prepayment rate for the loan pbol

b) Dynamic Valuation: Dynamic valuation methods involve
running simulations for several variables such as interest rates and
prepayment speed. The motive behind using simulations is path dependency
of cash flows. Aghe current and future interest rate levels determine the
possible cash flows, future behavior (or path) of interest rates primarily
affect the current level of MBS price.

According toHeidariand Wu (2004)n order to expressing relative
value in the MBSmarket financial institutions used a standard known as
Option Adjusted Spread (OAS).

Not only interest rates, but also prepayment speed of borrowers is
simulated when dynamic valuation techniques are in use. Prepayment speed
depends on multiple factors $uas actual path of interest rates, home price
appreciation and slope of the yield curve, which means that prepayment
option on mortgages is path dependent. In order to value an MBS properly,
this path must benodeled By doing so, possible paths that netst rate
and/or other patidependent variables can take in the future can be taken
into account while pricing MBSs so that corresponding cash flows and
discount rates can be calculated. The OAS, the constant spread over all
these paths, includes all theséormation so that it equates average price of

! Although prepayment models can be implemented to this method, such models are more
effectively used in dynamic valuation techniques (Fabozzi, 2005).
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MBS to market price. Due to this fact, it is crucial to model OAS properly to

avoid any market imbalances.

Bandicdenotes thaDAS calculations are usually done using Mente
Carlo simulations to value a seityr These simulationgenerate thousands
of interest rate scenarios, calculates mortgage securities prices along these
paths and averages of these prices. The value of the security is found for
each scenario by discounting the cash flows at the projestettee rates
plus a spread. The spread that equates these averages to the market price is
the Option Adjusted Spread (OAS) Model.

As shown in Table 8 the important components of a typical OAS

model consist of three branches:

-Simulating Future Interefates by take into consideration the yield
curve and volatility

-Simulating Prepayment Incentives and Calculating Prepayments

-Calculating Cash Flows and Average Present Value (of different

scenarios)

Table 8: Simulation Analysis: OAS Model Functions

Current- coupon
Treasury yield
curve 5 5|Projected cash
Interest flows - Option-adjusted Spread
Rate Option-adjusted Duration
.|Scenarios Option-adjusted Convexity
i E Prepayment Sitimulated Average Life
Implied volatility Model

Source: Bandig |. &ricing MortgageBacked Securities and Collateralized Mortgage
Obligation€ University of Birtis Colombia, p21
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4.4 1Interest Rate Model and Future Interest Rate Scenarios

Future interest rafds a vital component of MBS pricing. Thisems
from the fact that borrowers tend to use their early repayment option or
restructure their debt when interest rate goes down. In order to account for
such a possibility, first how interest rates move and what they depend on
must be taken into considgion. This can be achieved by simulating
possible interest rate paths using mathematical models together with-Monte
Carlo simulation. Once the interest rates are simulated, they will be used to

determine the discount rates for cash flow projections ds we

Various models are being wused i

ones can be named as (modified versions of) Vasicek Moael Her r al

article, BraceGatarekMusiela (BGM)i n Kaj saj unt iahds art

Hull-White Modef.

Figure 3: Simulation of Interest Rate Path

Prices
104
103
102
101 °/s
100

99 /s
98
o7
96

Source:KoppraschR. W.,1 9 9 @ptionAdjusted Spread Analysis: Going Down the
Wrong Path@ Financial Analysts Journap: 43.

2 The yield wrve to simulate is also called the benchmark curve, which already exists in the
spot market. This curve is used not only to calculate discount factors but also to assess
return performance of the product it is used as the benchmark of.

% These models alszonnect interest rate sensitivity of mortgages to other assets in the
market, such as swaps, treasuries and swaptions. By doing so, it becomes possible to do
hedging of mortgages (up to a limited level) by these securities.
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A good model takes into account the current term structure of yields
as well as correteons between forward rates of different tenors, in addition
to dependence of interest rate (of different tenors) volatility on various
expirie$. Once these main features are provided, it becomes possible for
structures to simulate interest rate pathguf@ X shows a set of such paths
that is generated by using BGM model.

4.4.2Calculation of Prepayments

Stein, Belikoff, Levin and Tian (2010) state theslculation of
prepaymenis more complicated than a simple option. Errors in deducing
homeowner behaviotan cause pricing errors. In the interest rate model a
set of interest rate paths is provided. However, in order to price MBS
properly, mortgage rate (i.e. current coupon) model is needed to obtain
mortgage rates along the simulated interest rate paththetretical and
practical context, the rates obtained by such models are considered as rates
in the secondary market. Thus, these rates must be converted into the
primary mortgage rates that are aimed directly for borrowers. Generally, this
is achieved byadding a constant spreado these modefenerated

secondary market mortgage rates.

Once mortgage rates are simulated, it becomes possible to calculate
refinancing incentives in the coming months and these incentives are then
used to project prepaymenpeeds along simulated interest rate paths.
Various models are being used to achieve this task of quantifying the
behavioral fact in the market. An important point is to include-non
guantitative factors, such as seasonality effect, age of the borrowethento

model used.

“Volatility enables the modéb estimate the deviation of an estimated rate from the
general trend and possible directiop or down.

®Thi s spread changes wi t h ti me, depending
conditions. When refinancing volumes spike or hedging becomes expeMdBS
originators keep this spread high in order to make refinancing less attractive or to
compensate for high hedging costs.
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4.4.3Calculating Cash Flows and Average Present Value

Once the possible interest rate paths and prepayment incentives are
known cash flows can be calculated easily. The monthly interest rates are
used to discount the projected cash flows, Wwhare adjusted by the

projected prepayments.

In the below MBS cash flow calculation model, fixed interest rate
and equal monthly payment was useq.i®Rannualb or r ower 6 s mor t g
rate at nC is the annual coupon, S is the annual servicing Kaie matuity
month, m is the MBS valuing month and MB remaining balance at n

without prepayment.

In Pricing Mortgage Backed Securities (MB&)Model Describing
the Burnout Effect (Takeaki & Kobayashi, 2008 remaining balance at n

without prepayment and mtiy payment were formulized as below;

MP = MBy X Ro/12 x (1+Ry/ 12’ (4.4.3.1)
(1+Ry/ 12)"

(1+R/12)" “Nﬁ%/laN(n E...N)
(1+R,/12)" -1

MB, = MB, 2

The principle payment was denoted as the difference of remaining
balances amb-1 and n. Also, it was formulized as a ratio over the remaining
balance at time 0 multiplied by the interest rates that were paid until valuing
date (n) over total paid interest.

P, =MB,, -MB, (4.4.3.2)

:MQ)J%ngm“#augm(n E.....N)
(1+R,/12)" 1

I, representsnitially scheduled interest and represeassa part of
remaining balanceath whi ch was equal to monthly

rate over the balance.
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| =MB,, R /12

(4.4.3.3)

RZ 1R (1 R 9

=MB
i (1+R /12" -1

MB, is the actual balance at n with prepayment and the remaining
rate of total balance (@formulized as single monthly mortalities from 1 to
n or the ratio of remaining balance after prepayment and initial balance.

Besides, single monthly mortalitgg e was t he ratid of @Q

SMM, =Qna”
Qs (4.4.3.)

Q,=(1-sMM,) @ sSMM,) .3 (13 SMN)

= MBn/ MB, (MBo=Mg) (4.4.3.5)

In the below formula the unscheduledeirest rate with prepayment
is calculated. tisqual to monthly mortgage borr.
actualremaining balance ath

I,=MBn1 R /12 & @, (4.4.3.6)

The total cash w ise q u a | to thfeomanbtbaéndof @MB

interest rate less servicing fee.

CE. = MBn1 -MB: QJCL K
cC+S ~ (4.4.3.7)

The average psent valug from many simulations givehe
theoretical value of MBS, which might deviate from market price of MBS.
Thespread that is added to the interest rates that are used for discounting the
cash flows is OAS.
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In order toformulate present value of an MBS cash flows and
discount factorsare used. The spot interest rate at the maturity date
determins the discount faor. As shown in above formuldelivered from
OAS Analysis for CMOs (Cheyett@resent value of an MBS is the total of
cash flows and their discount factors for n periods.

CF,

PV = —
(periods z)| (1 + 1‘{_11])

(4.4.3.8)

Under uncertain conditions rigkeutral probability measure is taken
into consideration for MBS price calculations. In the below fornitden
Pricing MortgageBacked Securities and Collateralized Mortgage
Obligation® (Bandvic) Q represents risk neutral probability measure, M is
the maurity, PV(t) is the present value at time t, df(t) is discounting factor
at time t and cf(t) ixash flowat time t Price of MBS is equal to sum of
discounted cash flows from time 0 to M with risk neutral probability

measure.

r=0

P= EQ[iPVU)} = E{—"{i df{r}cf{f}}
=0 (4.4.3.9

Given that the simulated interest rates are expectations for the
discounting/benchmark curve, OAS over this curve is also considered as the
spread the invest can earn versus the benchknaurve after hedging the
prepayment risk. However, it mube stressed that OAS is highly model
dependent and shouldndét | ead to any in

or expensive.
A numerical example:

Cash flow calculation for an MBS as a 5 year with 6% annual
interest rate, 5% coupon rate and 1% servicingsfes following;
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R 6%
M 60 maonth
MBg $500.000
n 18 month

MP  =500.000 x ((6%/12) x (1+6%/£2)/ (((1+60%/125%)-1)
= 9.666.40%

MB, =500.000%$ x ((1+6%/18%-(1+6%/12¥%) / (((1+6%/1259)-1)
= 365.374%

MB .1 =500.000% x ((1+6%/18%-(1+6%/12}") / (((1+6%/125%-1)
= 373.174%

P,=373.174$365.374%
=500.000% X ((6%/12)*(1+6%/12)/(((1+6%/125%-1)
=7.801%

ln= 373.174$*6%/12
= 500.000$ X (6%/12)*((1+6%/12)(1+6%/12}")/((1+6%/125°1)
=1.866%

Month As of 16th month|  17. month| 18 _month
Scheduled Balance 380.936 373174 365374
Actual Balance 380.936 370174 360374
SMM 0.00% 0.80% 1,37%

Qn = (1-0%)'®x (1-0.80%) x (11.37%)
= 97.81%

Qn1 = (1-0%)'°x (1-0.80%)
=99.20%

SMM =(99.20%97.84%)/99.20%
= 1.3683%
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In (actual) = 370.174% x 6%/12
=1.850,87%

CFi (actuay= 370.174$360.374% + (5% / (5%+1%)) x 1.850,87$
=11.342,44%

Refering to Pricing Mortgag®acked Securities (MBS) Model
Describing the Burnout Effect (Takeaki & Kobayashi, 2000), the total cash
flow for 18 months are calculated as 172.421$ and discounting factor is

asumed as %.

PV=172.421% / (1+0.072)"®
= 155.282,2%

Depending orrisk neutral probability measure the price of an MBS

calculated as;
P =E°x 476.628%

where 476.628% represents total present values of an MBS for 60

months.

4.5. Evaluation of Mortgage Backed Securities

The originator can transfer defautisk to third parties. Also,
companies can convert their long term receivables in their balance sheets
into cash in the short term by securitization instead of waiting for a long
time to provide cash. In other word€glBS process provides liquidity to
lenders to meet extra damd, moderates cyclical flow of mortgage capital
and assiststhe flow of capital from surplus arede deficit areas for

financialization of mortgage market

Refer to managements ofindncial statements in Table 9

securitization also led to increase caprurn by converting an on balance
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sheet activity to off balance sheet. Originators benefit frisk transfer in
securitization processStatement ofCameron L. Cowan Partner Orrick
(2003) argues thatrisk transfer allowsthe originator improve certain

measures of financial performance.

Gashler expresses thdiquid secondary market increases the
availability of capital tomeet the demand farew loans. This way is an
efficient way in order to raiseemw funds in the capital markets and reduce

the cost oborrowing.

The company, not able to receive investment grade note, may
evaluates as investment grade company for the securitization process as
long as it has strong receivables or it can provide funds, that cannot be
accessed by another means of fundingtho# through mortgage

securitization.

Besides, securitization is essential to eliminate intermediary costs in
the market. The fund suppliers and fund claimants are able to contact
directly in financial systems depending on securitization, therefore they

have no need to intermediaries.

MBS also helps to decrease the costs of credit by lowering
originatordos financi al costs by offeri
capital market with lower interest rates. Besides, it improve asset/liability
together \ith create additional capital for expansion or reinvestment

purposes.

Ujur and Er kuk (2007) specify t ha
securitization the credibility of securities and originator are separate. In a
securitization, investors do not focus on thek rof originator; instead they

evaluate the creditworthiness of assets backed securities.

MBS provide higher yields compared to other instruments with same
guality; followed up more protection arising from collateral overages and

guarantees by entities witigh and stable credit ratings.

49



Table 9: Benefits of MBS

Benefit Description
* Faciliates assets and capital management- the issuer would be positioned to either sell or
retain assets

Operating Efficiencies * Allows for expansion of servicing volume at the margin thereby reducing per cost of
servicing

* Provides increased control over asset pricing as a result of the market dicipline provided by

* Demonstrates ability to access alternative liqudity
Rating Agencies *May provide for capital preservation
* Initiates rating agency discussions beyond the corporate ratings group

* May constitute a sale of assets for financial reparting purposes

* Facilitates acceleration of income, if strategically desired

Management of Financial Statements |*May improve net interest margin of on-balance sheet assets

* Improves financial retios (i.e. ROA, ROE) related to the balance sheats assets
* May constitute cebt treatment of receivables financing for tax purposes

* Proviles access to friple-A funding regardless of the credit rating of the seller/servicer

* Offers a cost of competitive source of funds relative to many traditional debt altematives
y . * Demonstrates an alternative source of funding assets to the rating agencies and the equity
Efficient Means of Funding et
* Provides perfect match funding for the assets

*Values asset protfolios at the market value as opposed to book value

* Often reduces capital requirements, enabling capital to be redeployed to fuel growth

* Achieves greater borrowing capacity through the higher leverage obtained in selling assets
Re-capitalization Purposes through debt fnancing

* Off-balance sheet financing may provide borrowing flexibility

* Increases balance shest iqudity, facilitating future origintions

* Generates risk-free fee income from continued servicing of assets

* Allows for the transfer of credit risk in the portfolio

Risk Management * Provides match funding for amortizing assets as principle payments on the assets amortize
the outstanding securities

* Diversifies funding sources

Source: Russian Securitization Forun® 0 0 The Rdle of Investment Bankn the
Securitization Proce§sNew Yorkpp: 1819. Available:wwwrusipoteka.ru/konf/ank-

2.ppt
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Allianz Global Investors article argues thaffered higher yields
comparedio TreasuriesThe main reason i® compensate invest@s r i s k
for the uncertainty due mortgage refinancing. Becaus mortgage
prepaymentstrigger when interest rates fall, MBS investors may need to
reinvest their money in a lower interest rate environment, or vicgave

Therefore, uncertainty affectise price and yield of any MBS

White (2004) expresses that;

fiThe geation of securities based on the mortgage cash flows permits a
islicing and dicingo of those flows into n
appeal more closely to the preferences to tolerances of investors with respect to
credit risk, maturity angbrepayment risko

Securitization reallocates risk at many levels. By transferring much
of the credit risk in the portfolio to the MBS investors, originators can
reduce their own risk. This is very useful, as the originator can then take
larger exposure tmdividual obligors as well as provides a higher degree of
comfort to his creditors.

Some critics against securitization come as well as its advantages
above. One of them is asymmetric information arising from nature of
securitization. Asymmetric informian represents full and true information
that belongs to only one side among counterparties in a specific process and
the other side must decide by using this information. In securitization
process, servicers take action through information kept by otagsalf
these information about security performance does not represents correct
ones, mortgage backed security system disintegrates and investors expose to

losses.

There are opposite opinions about how advantages of securitization
can be harmful althouglt is accepted as cheap funding method for
companies. The most important sides are creditors and employers of
companies because in securitization the receivables booked in balance

sheets assigned completely or partially in return for cash. The receivables
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that are fully assigned are not transferred into bankruptcy; therefore other
creditors expose to default risk in terms of collect their receivables. On the
other hand, companies balance can become more liquid in exchange for
these receivables and keep ftasstead ofnon-cashreceivables. Despite
receivables are not transferred into bankruptcy, cash from them can be used
as substitution.

In addition, companies must invest these cash in useful investments
because they will not able to provide cash from beeivables in their
balance sheets. Therefore, they may expose to liquidity risk. Also, in case
of securitization of future receivables, again there will be short of cash due
to wrong investments. On the other hand, if funds from another funding
method & not invest correctly, the company again expose to risk. Namely,
at this point the main risk element is inefficient investments rather than

securitization.

Yakekeéer ( 20Hee Wil = prapayeent riskhfa invedtors.
If there isanout balance sheet securitization, securities bought by investors
will be paid before their due date in case of prepayment by borrowers. At
this time, if interest rate ithe market falls, investors must receive lower

than expected return

4.6. The Types of Mortgage Backed Securities

4.6.1.Pass Through Securities

The traditional mort gage rtgage ke d
Pass Thr oug nthiS ¢ypeuofsectrities,the mortgage lender
pools the mortgage loans, collects the monthly interest m@ttiple
payments fromborrowers and cash flows from underlying mortgage
payments are passes to security investors by deducting servicing fee and
other fees. Namely, mortgagess through securities represent a direct

ownership interest in a pool of mortgage loans.
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Most of mortgage loans and mortgage backed securities issued or
guaranteed bygovernmentand quasgovernment agencies (Ginnie Mae,
Fannie Mae or Freddie Mac). Theedit on these securitiesonsideras
triple-A or better because they carry guarantees for timely payment of
interest and principle whether or not the payments have been collected from
the borrowers. Paghrough securitiesas reliableinvestment tool have
higher marketability feature and this led to easier selling than individual

loans.

On the other hand, mortgage p#sough securities exposed to
interest rate risk and therefore, prepayment risk in mortgage market. If the
interest rates decline in the rkat, the homeowners will tend tefinance
their mortgage to take advantage of the lower cost of financing or make
paying of the loan in a part or in a whole. Therefore, the security holders
may get their principle back sooner than expected and havemvesethem

at a lower interest rate.

4.6.2.Collateralized Mortgage Obligations(CMOs)

The Collateralized Mortgage Obligation is a multiclass bond backed
by a pool of mortgage pa#isrough strippedmortgagebacked securities
and other whole loans. CMOs ares@lknown as Real Estate Mortgage
Investment Conduits (REMICs).

Kelman (2002) indicates thabllateralized mortgage obligations are
developed to redudbe prepaymenisk. This instrument helps to distribute

prepayment riskkndmeetsnvestment time frams andcash flowneeds

According to Jaffee and Kenneth the maiifference between a
CMO and a mortgage pass through secustyn terms of payments of
interestand principle.The pass througtiepends omterest and principle to

the holdemwhile substitites a sequential retirement of bomd€MOs
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Passthrough securities exposed to prepayment risk and prepayment

risk creates uncertainty in principle and interest payments. To cope with

prepayment risk, CMOs are created.

In a CMO process, MBSs are pookaud scheduled and unscheduled

cash flows generated by underlying collateral distributed over three or more

bond

c |

asses,

generally

c al

ed

tranche

tranchehas effective maturity, different coupon rate and cash flow paitter

order to meet specific expectations of investors. Also, prepayment risk is

redistributed among these tranches in a deliberate and sometimes uneven

manner.
Table 10: Sequential CMO
MBS MBS MBS
Trust Trust Trust
| | | | | |

TranchA| | Tranch | | Tranch Tranch B Tranch C
Principle B C Tranch A| | Principle | [Tranch C Tranch A [Tranch B| |Principle
Interest | | Interest | | Interest Paid off Interest Interest Paid off| | Paid off| | Interest

Source: Phifer E.& Keegany.

2 0CBAB®s, GNMAs and Other Complesecurities:

What Are They and Do Thejave a Place in Yir Portfolio?§ pp: 1820.

CMO issuer pays interest to the bondholders in each tranche as

payments from underlying collateral are collected. As shown in Table 10

principle pay down and prepaymeng® first to first tranche investors

(Tranch A). Other consecutive tranches (Tranch B and C) cannot receive

principle payments until prior tranches are paid off. In other words, the

tranches are repaid according to their subordination. The cash flow is

distributed like a waterfall, the full repayment of the most senior notes
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followed by the mezzanine notes and the equity tranche at least. This type of
CMO is known as a fAisequenti al payo or

Canadian Institute of Actuariesticle (1996)points out thaCMOs
may include 50 or more trancheBrepayment and interest rate risk can
transferbetween tranchem order toreduce prepayment riskherefore
some tranches have abilities to absorb mostisi; and other tranches
exposed lower preganent risk. The most common tranches are Planned
Amortization Class (PAC) tranches and Targeted Amortization Class (TAC)
tranches. These tranches aim to reduce prepayment risk for investors and

similar to Asi.nking fundo structure

For PACand TAC trancheshe yields, average life and cash flow
patternare predetermined by estimating in the timéengestment tgrovide

stability over the life of the security.

Besides, PAC tranches get principle payments generating from
underlying mortgage loans firstly. PA€anches supported by n®AC
tranches that aagener al ly known as MAcompanion
principle amounts which excess scheduled payments, excess amount are
directed to these tranches. On the other hand, if payments are minimal,

companion traches have to wait retirement of PAC tranches.

Although PAC and TAC tranches have similar features, PAC
tranches offer higher degree of certainty. The main reason is the prepayment
scenarios PAC bonds includex greater number of prepaymestenarios
compaed to TAC bonds. TAC bonds have a determined prepayment rate.
Actual prepayment rate below or above this rate led to more or less principle
payments to investors. On the other hand, in terms of yield, PAC bonds
have lower yields than TACs due to containlogrer risk, but companion

tranches have higher yields compared to TAC bonds.

Demir, Karabéyeéek, Er mi K ojntestorsand Ky -
tend to CMOs in order to distribute their risks especially in 2007. In the
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third and fourth quarter of 2007, share of CMOs increased 6% compared
with prior year. In the first quarter of 20G8tal value of MBS market
realized as $1.020 billion. 38.1% thiis total belongso CMOs

4.6.3.Stripped Mortgage Backed Securities

0ANn |1 nvest or-Threugh ahe CotlateraliPed $1srtgage

S e ¢ u rartitla defimes stripped mortgagacked ®curitiesas;

fiStripped mortgage backed securitigfirst introduced in 1986, are
created by segregating the cash flows from the underlying mortgage loans or
mortgage securities to create two or more new securities, each with a specifies
percentage of theunderhgn securi tydés principle payments
combination of tw@

In some cases, financial assets are divided into sections partially. In
this case, eaclsection can receive principle and interest payments. If
financial asset is completely allted into sections, interest rate will be

transferredo one section and principle will bensferredo one section.

The section that only interest ratetiansferred s cal | ed as #Ai

bY

onlyo strip while the secniafn fdamrcil udii m
onlyo strip.

4.7.Mortgage Systems in the World

Housing finance in the world differentiate in terms of process even if
they have the same purpose basically depending on different political, legal
and economic structure among the countries. éx@mple, whilst in U.S.
mortgage back securities ensure primary market financing, Germany,
Switzerland and Denmark perform mortgage bonds as well as both two

systems seen in France in line with same purpose.
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4.7.1.Mortgage Backed Securities in USA

US mortgagemarket experienced a rapid growth in 1920s due to
entrance of commercial banks into mortgage market with government
support and economic optimism among investaedbers (2008) points out
that mortgage markefrowthwasdeteriorated by WalStreet Crashn 1930
crisis that createdhaosin terms of unemployment and refinancing loans.
After the 1930 Great Depression, approximately 50% decline in house
prices created difficulties for creditors and borrowers in terms of wealth and
payment problems. Delays ipayments, defaults and then foreclosures
began to put pressure on the housing sector.

I n order to cope with this episode
Owner s Loan Corporation (HOLC) o t o 0

homeowners in case of foreclosures.

To assve standardization, Federal Housing Administration (FHA)
and the Veterans Administration (VA) establishddlle to these new
institutions6é standards, interest rate

risks for lenders and loanaturities wereextended t@5 or 30 years.

In 1932, Federal Home Loan Bank System (FHLB) waab#ished
in order to regulate and providiinds to creditors as a government

sponsored enterprise.

Besides, federal government created three financial institutions to

support mortgage mieets:

T The Home Ownersd Loan Corporation
1 The Federal Housing Administration

1 The Federal National Mortgage Association

The Ho me Owner sb6 Loan Corporation
government aiming to provide funds to primary markets by government

back bonds.This corporation bought the loans in default from financial
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institutions and reinstates them. By this way, government became a business

in the mortgage market.

Green and Wachter (2005) state thatinvestors requested an
assuranceegardingreceive principabalance and interest paymenishe
government established the FHA toeet these requestsecessary for
provideconfidence

In 1934, Federal National Mortgage Association, which is one of the
oldest agencies, was established as a GSE in order to prowidey no

lenders in the mortgage market.

In 1968 Fannie Mae was moved of Federal budget and set up as a
private GSE, which in 1970s switched its focus toward conventional loans
to finance the mortgage market by purchasing FHA insured loans and VA
mortgagesluring lack of funds and selling them to the market during excess
funds to provide continuity of mortgage loans and after 1981 the agency has
started to issue mortgage back securities. The agency can hold mortgages
purchasing from originators in their pfmiio or sell securitized mortgages
to the investors in the market. Pools include the mortgages valued at more
than $1 million and different originators can participated in these pools.
Also, Fannie Mae collects mortgages delivered from its purchaseapnegr
and sells them to investors by issuing MBS in exchange mortgages. It has

guaranteed timely full amount principle and interest payments.

Due to unsatisfactory of banking system in mortgage finance after
Second World War, Government National Mortgagesdciation (Ginnie
Mae) was established in 1968 subject to be an actor in the secondary market
by buying, packaging and securitizing of mortgage loans as a representative
of i nnovation i n secondary market s,
( MBS) 0. clrities sae fulyy enodified. This means that even if
payment problems occur in mortgages, security holders take their payments
on time in fully amounts. However, through this new way, funds for market

markets have been provided from capital markets.
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Ginnie Mae has issued two MBS programs, called GNMA1 and
GNMAZ2. In these programs pools are formed depending on mortgage
maturities, kinds and characters. The significant difference between two
programs is in term of homogeneity of the pools. GNMAl1 has more
homayeneous pools than GNMA2 because in GNMA2 pools include
different issuers, differentiated mortgages in geographical terms and
mortgage size while GNMAL pools contain same mortgages which have

similar kind and issuer.

As stated by Order|n 1970, Federal Hoe Loan Mortgage
Corporation hasstarted to act as a private GSE secondary market and
focused on MBS program for conventional loans in 19tle Fannie Mae
began itsconventional MBS program in 198Ih the beginning Freddie Mac
was an entity in the Fegd Home Loan Bank System, and then it has
transformed a market corporate oriented structure as Fannie Mae. The

agency has regulated by Department Of Housing and Urban Development.

In addition, Freddie Mac can pool fixed and adjustable rate
mortgages codicting by Gold Certificate program (PC) as well as FHA and
VA mortgages.

Harria (2005) indicates th&annie Mae and Freddie Mamrked on
development of secondary market to meet the lenders with surplus depesits
and the lenders with declining deposithis tends to balance supply and

demand for mortgage debt geographically

In U.S. mortgage funds are provided from capital markets under free
market conditions. Banks and other saving institutions transfer mortgage
loans to mortgage centers with cuttingvses fees. Mortgage loans transfers
are done in form of Atrue saleo refer
control over mortgage loan after transfer. In this way, creditors remove

these loans from their balance sheets.
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Mortgage centers may be keep moggdoans in their portfolio or

collect them in a pool in order to issue securities. The securities are

compl etely

i ndependent f

rom originator

through true sale cause transfer of risks to mortgage centers but mortgage

certers do not reflect to securities issued by them.

Table 11: Function and Institutions in U.S. Mortgage System

Mortgage Originator

Diagram of Mortgage Market
| MORTGAGE MARKETACTORS |

Secondary Market Conduits

Investors

Depository Institutions Fannie Mae Pension Funds
Commercial Banks Freddie Mac Life Insurance Companies
Thrifts Ginnie Mae Commercial Banks

Private Investment Banks Thrifts

Non Depository Institutions Fannie Mae
Mortgage Banks
Mortgage Brokers

| MORTGAGE MARKET PROCESS |

Depository Hold in Portfolio

Institutions Investor Sell whole loans
Originate loans to investors

Non Depositary Sell Loan Secondary Pool loans into

Institutions / Market martgage back Sell MBS to
Originate loans securiies —*  investors

Issue bonds —— Sell bonds to

Conduit\

backed by loans

investors

Source: CummingsJ.& DiPasqualeD. 1997, A Primer on the Residential
Markeh NationalCommunity Developmehtitiative Meetings, w Yorkp:1.

4.7.2.Mortgage Backed Securities in Germany

Germany is one of the

countri

Mortgage

es tha

market. The most important factor is its weditablished legal framework

and domestic mortgage finance system.

In spite of these faors, mortgage backed securitization in Germany

has not developed yet. The main reasons are as following:
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1. The existence of Rhdbrief system which is the local mortgage
system to provide effective funding for mortgage system and no
need to raise funds fanortgage backed securitization due to this

system,

2. Due to strict regulations and supervision in bankisector tight
control of customer data security and not keeping the securitization

process warm.

Table 12 ThePthandbr i ef Bankdés Financi al Tec

Phandbrief Bank
| Equity |
Other Assets
Housi [ Other Liabilties |
ousing
Mortgage
Loans _| Colleteral Pool of Mortgage Phandbrief Securities
Mortgages Investors
L
Commercial
Mortgage
Loans Placement
Supervision (of mortgage banks only) "]l Syandicate
[ |
Federal Banking
Trustee Supervisory
Authority

Source: Verband Deutscher Hypothekenbanken Adsmtiaf German Mortgage Banks,
1 9 9 The German Phandbrief Facts and Figurés A v awwlv.pfdndibeef.de

In the Pfhandbriefe model shown in Table 12 ogisand
commercial mortgage loans are collected in only one mortgage pool and the
Pfhandbriefe bank issues new mortgage bonds to fund new loans and the
whole mortgage system by selling them to investors. Despite mortgage
bonds are similar with mortgage Wbad securities in terms of having

mortgage pools; there are significant differences between them.

Kofner (2009) remarks thahé¢ most important difference is that; in

mortgage securitization process receivables are fully or partially transferred
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to specidpurpose entities, In other words, mortgage backed securitization is
a kind of oft balance sheet financinghe main riskdepends on the general
performance of theasset In mortgage bonds originator issues mortgage
bonds and these are put in their batasheet. Namelythandbriefenodel

Is anon-balance sheet model and results as excess of liabilities in originator

balance sheet compared to mortgage backed securitization.

The second issue is bankruptcy whether or not to include
receivables. In secudation, special purpose entities take over all the
rights over assigned receivables from originator and hold them on behalf of
investors. Conversely, in mortgage bonds investors have lien rights on
receivables. In other words, in securitization investage full rights on
receivables whilst they are limited rights on receivables in mortgage bonds.

I n case of originatoros bankruptcy,
securitization due to transfer of all receivable rights to special purpose
vehicle and nvestors collect their fees regularly. However, in mortgage
bonds through securities in originator balance sheet, these securities go into

bankruptcy in case of originatoro6s ban

Another difference arises from issuance method. Special purpose
entiies undertake issuance process in mortgage backed securitization. These
entities are symbolic and their pur po
this reason, the important thing is quality of securitized receivables rather
than structure of originatof.herefore, MBSs are rated according to quality
of receivables instead of financial structure and risk of originator. Dissimilar
to MBSs, mortgage bonds are issued by strong mortgage banks or other
financial institutions in terms of capital, but these skies are placed into
originator balance sheet so financial structure of originator gain importance

in this model. Also, ratings are mainly based on quality of originator.
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4.7.3.Mortgage Backed Securities in Europe

In Europe, first securitization process bega United Kingdom with
mortgage backed securitization. The main reason for the emergence of this
process began in the 1980s in United Kingdom is need for a source of
mortgage market financing, a greater role of capital marketdaaodable

regulatory famework.

United Kingdom has second largest market in Europe in respect of
mortgage loans and mortgage backed issuance predominantly provided by
savings from specialized mortgage lenders (SMLs). MBS issuance process
starting in 1980s ramped up in 1988 doestrong MBS issuance; but it
experienced a stagnant period in early 1990s through housing market

collapse.

Following United Kingdom, especially France and Spain involved in
securitization process in 1990s. Dissimilar with United Kingdom, tight

regulationsand supervision have been made in both two countries.

According t o thd® miir purpoée2d Getyritization
regulations in France is taking their receivables in their balance sheet out of
balance sheet in order to achieve capital adequacy optiomzat France
collective investment vehicles (FCCs), which are similar with special
purpose entities and undertake to buy securitized receivables and issue

mortgage backed securities, are available.

In accordance with regulatory legal framework, Spain asn
permission to securitization by the law in 1991 and this law led to creation

of new unique securitization vehicles.

Floatinginterest rates are predominantly used in Europe mortgage
markets. In this way, market is able to eliminate prepayment aistors.
Moreover, due to concentration of prime borrowers in the mortgage market

European MBSs are mainly rated as Afadted MBSs.
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In spite of all the positive developments, MBS issuance in Europe
was not able to develop until United States. The main nsasoe as

follows:

1. Lack of government and quagbvernment agencies that support
mortgage financing effectively in secondary markets,
2. The lack of specialized housing finance companies that

undertake active roles in mortgage market in Europe.

On the other &nd, Phandbriefe model, therefore mortgage bonds
take place in Europe that has a huge mortgage market rather than
securitization and its product; mortgage backed securities.

Michael and Chiquierment mention thabrtgage bond markets are
common in a numbieof European countries including Denmark, France,
Germany, Greece and Sweden. In Europe, mortgage banks are portfolio
lenders that raise funds through the issuance of bd@uigl investors are
secured against the issuerdleistuadhkr upt c
by banks and other depository institutions that use their loans as collateral

for the securities

4.7.4 Mortgage Backed Securities in Turkey

Mortgage finance regulations in Turkey came into force as of 2007.
Housing finance has been defined in lavgether with law, new models
for application of mortgage system in Turkey in terms of primary and
secondary markets have been developed. On the other hand, primary
mortgage markets in Turkey has still in progress while secondary mortgage
markets, ther@fre securitization have not been established due to lack of

capital market depth.

Lack of secondary mortgage markets in Turkey led to expose lower
risks than developed countries subject to capital markets during mortgage

crisis period.
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Bora and fevdslthatdwkeydhas affected in terms of
decline in funds from international markets therefmereasein funding
costs and crisis effects on sorBeropeancountries that export domestic

goods.

Alptekin (2009) explains thahiTurkey asset backed sedwzation
replaces mortgage backed securitization. Asset backed securitization has
continued as of 1992. The main financial institutions that are authorized for
asset securitization are banks, financial leasing companies and general
finance partnerships. Beles, the possible assets that can be securitized are
consumer loans, mortgage loans, receivables of financial leasing companies,

receivables from foreign trade and other receivables.

In Turkey, as long as legal requirements have been completed, banks

tend to use asset securitization to provide funds. Except banks the first

company that made asset securitizatd.i
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5. SUBPRIME MORTGAGE CRISIS

The problems originated in USA in 2007 haféectedwhole world
due toliberalization ddinquenciesin credit process, short term debt by
investment banks, maturity mismatchingimterestrates, balloon increases
in mortgage market and deterioratiomn mortgage structure andver
securitization Therefore, it had bankruptcies, financial adigations and

nationalization its train.

Barth, Li, Phuniwasana and Yago (2008) state thaeffort to
understand current problems led to the subprime mortgage market, the
changes have taken place in the US market and their contributions to crisis
shouldbe highlighted.

5.1. The Reasons of Subprime Mortgage Crisis

5.1.1.Liberalization

The significant legislationsseparatedinvestment banking and
commercialbanking was GlasSteagal Act that was accepted as one of the
most important legislations after Great Degzien in 1929. With this
legislation investment bank andommercial banks were separated
i nvest ment banks6é authorities in colle
applications were brght in money markets. hfough liberalization in
financial marketsrd pressure of financial innovatigriberalization stream
appeared andimitations with Regulation Q and Glass Steagal Aere

revoked in 1980 and 1990 respectively.

Increased competition due to liberalization commercial bdrds
interferad investmentb an k s 6 area i n effort t o e
portfolio. On the other hand, investment banks badind new field of

facilities and products to sustain their facilities.
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In terms of new product categories, the most famous ones are
collateralized debt digations (CDOs) and mortgage backed securities that
have beemlemandeaspecially after 1990s. However, liberalization that has
given opportunitieso new products and investment tools but they were out

of regulations.

5.1.2.Deterioration in Mortgage Credit Structure

Birdal (2009) denotes thatdeloping computer market starting from
1990s became a focal point of investord 9962000 with improvements in
software and internet industry. Within this period Nas@fagericanStock
Exchange TechnologZentrg increased from 600 to 5000. However, the
index decreased to 2.000 in 2000 and then ta BOOrder to pep up the
economy interest rates were eased down from 6.5% to 1.5% and to 1% in
2003. Fall in interest rates led to increase in expectations related with
housing price appreciation and regardlesdal r r o incemeslevel and

credit history investors were moved toward to mortgage market.

Aalbers (2008) points out thaine of the factors thaaffected
subprime mortgage crisis was the expansion monetaryypafligovernment
by lowering interest rates and subsidization of abnormal borrowing among
middle and low income class. Strong development was experienced
especially in 1990s due to government support such as tax incentives for
buyers and landlords, flexilty of credit acceptance policiestedit limits
and lower interest rates depending on competition in the mortgage market.

By this way, government tried to stimulating demand for
homeownership fowell-beingof individuals and families especially among

middle and low income class.

In 1988 Basel | was published in order to bring a standard for capital
adequacy in the banking sector. In the ongoing process until 2004 Basel |

has been criticized.
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Aykut notes thathe first criticism was its insufficiency tosaluate the
degree of credit risk, in other words
risk. Secondly, banks benefited from difference between measured risk and
actual risk. Thus, banksé portfolios

subprime mortgages.

On the other handislan (2010) emphasizes tHaasel 1l published in
2004 has emphasized risk management particularly. However, in frame of
ri sk management buying and selling of
ignored in Basel Il. In addition, Basklhas mainly highlighted capital risk
and has been inadequate to evaluate liquidity risk. Hedge funds and
mortgage institutions, which have not been controlled out of banking sector,

have been passed over.

However, according to income level and credittdrg borrowers
are separatedinto three groups; prime, AR and subprime. Prime
borrowers represemustomersvith clean credit records, high income level;
Alt-A borrowers represent customers with clean credit records and medium
income level; subprime lbwers represent customers with less than perfect

credit records and loimcomelevel.

Atay expresses thatepple with poor or limited credit records or
high debt budens can take on only subprime mortgages and typically pay
rates at least two or threeengentage points above prime loardso,
borrowersd performance the subpri me bo
terms of upfront costs such as application fees, appraisal fees and other fees
associated with mortgage origination and continuing costsasiofortgage
insurance payments, principle and interest payments. For instance due to
higher probability of foreclosure and mortgage payment delinquencies,
lenders apply approximately 2% higher interest rates which is called
subprime premium to subprime roowers in order to mitigate defaults
effects. Also, depending on credit scores and-toaralue ratios, interest
rates variesAs Chomsisenghet and Pennington (2006) statesording to
Country Wide California B&C Rate Sheet Premier Plus borrowers who
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have 680 and above credit scores with 40% down payment, pay 5.65%
interest rate while the same consumers with same credit scores pay 7.5%

interest rate due to missing down payment.

Subprime credits which increased due to government policies
allowed to easyaccess to people with less than perfect credit histories to
mortgage markets in spite of higher interest rates. So people are able to

acquire expensive properties which led to ramp up in house prices.

Figure 4: Subprime Mortgage Originations
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Soure: Federd Reserve Bank of San Fransis?@07, 6The Subprime Mortgage Market
National and Twelfth Districts Developmesissn nual R&port o6, p:

Above Figure 4 shows subprime mortgage originations on year basis
as amount and percentage. Subprime loan @atigin accelerated from 2001
and picked up in 2005 depending on lower interest rates and loose credits
standards. Also, after 2007 tight credit standards have been requested by
financial institutions which led to decrease in amount of subprime mortgage

market.
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Also, this case maintained higher returns and new market
opportunities to mortgage investors who earned higher interest rates than
market level in the short term; however, it revealed a financial structure with

higher default risk in the long term.

Sulprime lending has complicated nature compared to primary
market mainly due to the factors drive the subprime lending; credit history
and down payment requirements. The borrowers who would fail credit
history requirements in the primary mortgage market gaisy access to
credit in the subprime market. This led to increase in homeownership and
wealth in low and middle income classes, conversely with high cost lending.

In addition, in line with loose standards, the ratios which are used to
calculatethesizef a mortgage | oan became fl| exi
second incomed concept started to tak
applications. Due to rapid increase in home prices and real wages keeping
up with inflation, people had no ability to payetwhole mortgage loans and
mont hly payment s. By second income wi
margins were able to be widened. Al so
above 75% of the assessed value. Assessed value refers to selling price of a
propery, which is lower than the market value, in case of defaults.

Increase in the supply of mortgage credit resulted as easy access to
credit marketglueto looser standards such as higher {mwmalue and debt
to-income ratios, limited or no documentation If borrowerso in
together with growth in housing demand. Also, developments in the

secondary mortgage market made subprime mortgage market growth easier.
Aalbers (2008) express#sat;

fithe number of new mortgages that exceed 75 per cent of the eassedse
tripled between 1995 and 1999, which has increasedthmo unt of ri sk faced by

The subprime lending has increased until 1998 due to minimum

| endi ng standards based on borrower so
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payment and the local underverit s 6 knowl edge of the
help of this growth, subprime market has introduced different product types
and pricing tiers, therefore price rationing or risk based pricing have gained

importance.

However, subprime originations declined 198®0; it has resumed
its momentum. With decrease in interest rates and increased in house prices,
borrowers gained low cost access to credit markédtse than ondalf of
subprime originations were for casht financing while more than osbird

were for ahome purchase.

Together with easy access to mortgage loans resulted from
increasing competition in mortgage markets and loosening of mortgage

applicationrequirements, mortgage markets have developed

5.1.3.Maturity Mismatching in Interest Rates

Low interestrates coupled with loose credit standards gathered
momentumin mortgagecredits. Borrowers with low credit scores and
income level invested in adjustable rate mortgages due to lower interest rate
and expectations for permanent market growth.

Lower interes rates between 206006 periodsled to borrowers,
who intended to buy houses, to adjustable rate mortgages in US mortgage

market.

On the other hand, especially
repayments reached higher levels depending on ramp ugerneshtates. In
the first few years borrowers paid interest rates below fixed rate mortgage
rates, even if interest ratese in the future, they could close their credits
dueto increase in their house values or refinance their credits by benefiting

from other alternatives offered by banks.
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Birdal (2009) explains thahcreasing house supply and demand due
to interest rate reduction from 6% to 0.98 20012004 created
difficulties for borrowers in case of increase in interest rates to 5.25% in
2007. Wihin this period, increasing interest rates resulted as decrease in

house prices, foreclosure and defaults in mortgage payments.

Houses belong to subprime borrowers facing withaffordable
monthly payments and falling defaults were confiscated and theg sad
to other financial ingtutions by banks. The supply of houses to market by
banks resulted as housing price depreciation and fall in capital market

i nstrumentso prices underlying on thes

Greenspan (2007) notes that expeotes for price increases
triggered demandand create asset price bubbléslow adjustablerate
financing had not been available, most of the demand would have been
financed with fixed ratenortgages

5.1.4.Balloon Increases in House Prices

Especiallydue to sudden increase in housing prices due to cheap
borrowingopportunities housing market gained momentum and the demand
for housinghas increased. THenders,who got the shaft rise in hosing
priced and minimum risk levels, gave credits regardless otyalol pay.
Therefore, credits lmame available for everyone amshvironment that
consisted on investments financed by borrowing appeared and subprime
credits started to increase. With loose standards in credit process, various
king of mortgages such aswer fixed rate mortgages, mortgages without

down payment.etc.have been began to use.

Crawford and Young (2009) states thahet housing market
developed until 2006 due twousing prices sload andhousing inventory

increased.

72



Figure 5 shows house pricp@eciation over previous four quarters.
According to table housing prices increased until 2005 and realized as 9.3%
due to subprime loans, whilst it experienced sharp falls after 2006. Housing

stocks and depreciation were the main reasons for theseafikortf

Figure 5: House Price Appreciationover Previous Four Quarters
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Borrowers that preferred to obtain adjustable rate mortgages paid
lower interest rates initially compared to fixed rate mortgages, but after
interest rate increases their debts became a snowball and got larger and
larger due to adding lower payments to capital. Aisoreasesn interest

rates depending on a specific indexised to cut out payments.

Boom in credits and housing prices also led to boom in construction

sector. However, depending on this housing stocks increased day by day.

In addition, cost of borrowing led to fall in housing prices after 2006
due to increasi interest rates. Housing price depreciation meant lower

housing values compared to mortgage payments. Therefore, borrowers
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undertooklarge amount of monthly payments. It was impossible to pay
credit payments for middle or low income borrowers who usedlitcr

amounts above their ability to pay.

Borrowers did not afford to pay their debts although they sold their
assets.The houses havéoreclosureby these institutions which led to
increase the effect of house price depreciation.

According to Greenspen @R7) with decrease innventories of
newly built homeswill mitigate the effects o€risis Very large losses will,

be taken as a consequence of the crisis.

In addition, due to increasing supply depending on low interest rates
and demand houses could nat old, therefore house stocks increased.
Investors were not able to sell their securities in capital markets through

house stocks and valleses

5.1.5.0ver-Securitization

Securitization has been seen as a new funding method by originators.
Securitized mogage loans have found buyers in secondary markets;
namely became liquid instruments to be traded. Easy funding by this way
has reduced borrowing costs, therefore expansion in credit supply. Also,
lower borrowing costs have caused more borrowing that egdegduility to

pay and increase in subprime loans.

The International Labour Offiéesarticle (2009) specifies that as the
industry expanded rapidly, the quality of the mortgages issued started to
deteriorate. All actors in the mortgage market tended tohmg profits

from selling these securities.

Figure 6 shows breakdon of securitized assets i19982008.
Depending on increase in subprime loans as a result of loose standards,
residential mortgage backed securitization sharply ramp up in-2008.

After 2006 increasing interest rates and falling in house prices have resulted

74



as higher defaults and foreclosures in mainly subprime loans that have

contributed mortgage market meltdowiherefore, value of RMBS

deteriorated and tends decrease

Figure 6: RMBS versus Other Securitized Assets as a per cent of GDP

|:| — R 1 1 1 1 [l [l

2]

1958 2002

Source:BlundellWignal, A. &AtkinsonP. 6 T h e
Regul at oy Ref orwmwd.gecdmrg6 .

However, with the incease in

securitization increasedepending on many factors. Most fundamentally, it
became legalThe ability to change high rates and fees to borrowers was not
possible until the Depository Institutions Deregulation and Monetary

Subprime Crisi
Availabl e:

subprime lending ulgprime

S

Causa

Control acts were adopted in 1980. Also, as of 1982 variable rates and

balloon payments have begermitted. Especially throughax Reform Act

in 1986, the demand for mortgage debt increased due to interest deductions

on mortgages. So mortgage loans becammeaper than consumer loans.

This led to increase in cash out financing which refer to higher new loans

than previous loans and the borrower receives difference in cash. In 1994,

interest rates started to increase and lenders could not reach higher volumes

in prime markets. They tend to use subprime markets to maintain volume.

This volume increase could be funded by MBS issuance.
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Chomsisengphet and Pennington (2006) defends tlkiaihwore than
expected increase in defaults also affected secondary markegeminof
MBS prices and MBS investors. MBS prices dropped and lenders had
difficulties to find investors for these risky instruments. Consequently,
subprime loans securitization rate dropped from 55.1% in 1998 to 37.4% in
1999 and many firms failed or pinased by larger institutions.

Securitization could reflect as increase in foreclosures in the market.
In originateto hold model originators try to find modifications for
borrowersd payments because foreclosur
collaterd. On the other hand, servicer act as behalf of investors may be not
on the same page with lender and went foreclosure even if the efficient

method has been modification.

Investors in different MBS tranches may have not shared same
interests. For instar¢ senior tranches have preferred foreclosure due to
efficient proceeds while junior tranches may have not access to proceeds

from foreclosures and choose modification to get some payment.

Deterioration in mortgage credits and interest rate structures,
problems in rating process have given riseuboff in mortgage payments
and naturally payments to MBS investors. However, based on fall in
housing prices, MBS values have also fallen. This situdtasresulted as
losses ofinvestors who had high profdeand dispositions for these
instrumentsin the capital markets. Banks have not able to sold assets in
their balance sheets due decreasen their value and became helpless in
terms of meeting credit requirement®epending on sales pressure in
secondarynar ket s, these investment tool sé
have lost their value and these negative effects led to deepen crisis in capital
markets. Owing to toxic assets financial system has exposed to huge losses
and financial assets have beeniting downed These huge losses have
increased capital requirements for institutions and constricted credits and
capital export opportunities. These instruments, that have able to found
purchasers in all over the world, have triggered off global effectas$.

76



Above Figure 4 shows subprime mortgage originations on year basis
as amount and percentage. Subprime loan origination accelerated from 2001
and picked up in 2005 depending on lower interest rates and loose credits
standards. Also, after 2007 tigbtedit standards have been requested by
financial institutions which led to decrease in amount of subprime mortgage

market.
Table 13 Subprime Securitization of Home Mortgage Originations
Total Subprime Market  |Subprime MBS Market | Share of Subprime
Originations ~ |Prime Market Share|Share of Total Share of Total MBS of Subprime
Year (US$ Billions) |of Total (Percent)  |(Percent) (Percent) Originations (Percent)
1994 3 94,0 45 14 31,6
1995 639 86,9 10,2 29 264
1996 785 83,2 12,3 45 364
1997 859 783 14,5 13 50,0
1998 1450 84,0 10,3 51 55,1
1999]  1.310 83,2 12,2 46 9
2000]  1.048 81,5 13,2 53 405
2001 2.5 87,9 7.8 43 55,2
2002] 2885 864 74 42 511
2003] 3945 86,5 8.4 51 61,0
2004]  2.920 66,1 18,2 137 75,1
2005] 3120 624 213 16,3 76,3
2006]  2.980 637 201 16,2 80,5

Source:Barth, J. R.&Li, T.&Phumiwasand,.& YagoG. ,ibid, page:6.

The crisis hasaffectedthe whole world, not only US due to balloon

increases in housing demands and prices. Liquidity shortages have resulted

as

created panic in commodity marketsiquidity crisis have come with
financing requirements, therefore banks have started to keep cash resources.

Shortly, securitization also have made financial system fragile and

sensitive mainly due to mortgage defaults through lack of due diligence.

sudden

purchases
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5.1.6. Problems in Securitization Process

5.1.6.1.Deterioration in Mortgage Quality

Credit scoring affects secondary markets as well as risk based
pricing in the primary markets. In securitization process, mortgage backed
securities are packaged and sold to investoSNbackaging are almost
done on the basis of these scores. MBS that have low risk credit scores
priced differently compared to MBS with high risk credit scores. MBS
representing high risk credit scores are traded in subprime mortgage market.
The problemsri this market lead to illiquid and less easy to trade MBS due
to investorsoé doubt s. Secondary mar ket
order to finance mortgage markets. Therefore, secondary markets
instruments must be liquid and easy to trade. To cosgtenadded risk,
financial institutions charge higher risk to subprime loans than prime loans.
However, the main reason for crisis is selling of these risky loans to risky

borrowers.

According to Crawford and Young (200B) the second quarter of
2007, mag subprime mortgage lenders had to shut down or went
bankruptcy based on deflts in subprime mortgage$he meltdown of
primary markets deeply affects secondary mortgage markets beteuse
purchasers of mortgage loans pooled them and sold bonds backbkd by
pool (securitization) to hedge funds, insurance companies and other
investors Deterioration in mortgage | oansf¢
their values which lead to losses for investors including investment banks,
commercial banks, pension fundeytual funds, insurance companies and

hedge funds.

Besides, predatory loans are the loans to specific same targets and
accepted as a subset of subprime loans. In predatory lending the main aim is
to take ownership from borrower instead of increase home@hip. These
loans are given to high risk customers who can applied for cheaper loans
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and have not enough ability to pay. Many financial institutions use lower
teaser rates to sell these loans. For instance after 3 year teaser rate, they
apply high interst rates until the end of mortgage loan. So in case of

repeated defaults, financial institutigpessestiomes and acquire equity.

Funds provided from secondary market facilities reduced costs in
mortgage market but due to increasing supply credit stasida@dame
loose. Together with low interest rates this led to increase in number of
subprime customers and homeownership, therefore house prices. In
addition, mortgage originatotsansferredrisk to capital markets with help
of securitization, so banks amther financial institutions started to applied
loose standards and increased risk factors on the whole financial system.
Consequently, financial institutions removed assets from their balance

sheets through defaults due to deterioration in credit quality

Missing points in securitization has expanded crisis and US crisis
hasbecomea global crisis. Deterioration in mortgage credit quality in other
words increased in subprime credits, increasing credit stocks in the economy
and delinquenciesn regulationand supervision are the examples of these

missing points.

Birdal (2009) states thatogernmentregulation and supervision
remained passive especially in sales of mortgage debts and acted in
accordance with Dalimuentiesnirk edgulationang u e st s .

supervisions havexpressed importance of Basel Il and capital adequacy.

5.1.6.2.Premature Innovations in Mortgage M arket

Other factors influenced the emergence of credit crisis is premature
adoptions of innovations in investments tools that were flawednzamte
unwisely. Primary mortgage market depends on originate to hold mortgage
model whilst in secondary markets originate to distribute securities model
exercised. New investment instruments such as mortgage backed securities

originated with lack of awaress related with their designs.
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Brenth (2007) states thatamgage backed securities are complex
investment instruments in terms of valuation. Financial institutions and
investors only relied on rating agenctesdetermindheir risk level.On the
other hand mo s t of the mortgage backed

rated,and the risk level of securities could not be determined clearly.

The other crucial problem is pricing of these MBSs and determining
risks that buyers and owners of these securitMertgages that had
different quality and risks pooled in the same pool and assumed that the
pool would give the securities value. The designers of these securities
thought that rating agencies determined the prices because they have no
guidance for pricig methods. On the other hand, rating agencies only
undertook role in rating process of these securities which overstate the value
of securities. Therefore, credit markets were not able to operate effectively
due to lack of accurate price and thoroughlyested innovations.

Shortly, in secondary markets which help to provide funds to
primary markets and deepen capital markets, value, counterparties and risks
of mortgages issued by financial institutions were not determined clearly,
therefore riskassessmestaind analysis of securities relied on these products
became harder and investors exposed to losses.

5.1.6.3.Non-Agency Securitizatio

Savings and loan associations composed the majority of residential
mortgage market and undertook the main three functionsjnatiigg,
servicing and held these loans in their portfolios in the early 1980s.
Thereafter, a single institution model tradition began to change since
residential home mortgage loan securitization process has been carried on
by primarysecuritizeof homemortgages such as Fannie Mae, Freddie Mac
and Ginnie Mae. As well as securitization process, servicing and origination
functions have started to keep up separately by other institutions which

meant separate sources of revenue to be earned.
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In the early 180s savings and loan associations were heavily
involved in mortgage market. The mortgage loans held in these institutions
portfolios were fixed rate and thirty year mortgages. Shrinkage in long term
interest rates and prohibition for adjustable rate mgdagao hedging risk
led to insolvency of saving and loan associations because interest rates on
their outstanding mortgage loans were below the rates on Treasury
securities of same maturity. Commercial banks have been played increasing

role in lien of savig and loan associations over the same period.

Besides, three separate functions serviced by different institutions
led to heavily dependence on credit scores which provide information for

both lenders and borrowers in terms of assessment and price risk.

Table 14: US Mortgage Related Security Issuance (USD Billions)

Source:dMortgage Related Issuan@eSifma ResearctAvailable: www.sifma.org.tr

Table 14 shows changes in agency andagency mortgage related

securities in 199@2012. According to table, the crucial increase in-non
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