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{ Abstract )

In this paper, we investigate the economic causes behind the recent
subprime mortgage crisis in the United States. We find that the
following two factors played critical roles in amplifying the magnitude
of the crisis: imperfect transfer of credit risk as result of imperfect
securitization and high leverage of major hedge funds with severe

asset/liability maturity mismatches.

First, we find that the mechanism through which the subprime
mortgage crisis spread to the broader financial system in the United
States and Europe highlights an important aspect of securitization
practices in financial industries. Contrary to the original notion of
securitization, the securities backed by subprime mortgage-related assets
in the industry were often accompanied by put options to protect the
buyers of these securities, resulting in imperfect transfers of credit risk
associated with the securitized assets. When markets went sour, these
securities had to be repurchased by the originating financial institutions
at some set prices and this put the sellers into severe liquidity shortages.
This was the case for many of the mortgage banks that recently declared
bankruptcy and the major commercial banks that provided liquidity for
many of their ABCP programs. As market concerns over the subprime
mortgage exposure to these ABCP programs surged, liquidity quickly
dried up in the money market and the sponsoring banks of ABCP
programs acting also as liquidity providers had to purchase the
maturing ABCP’s with their own capital. However, a number of these
banks were unable to raise liquidity to meet these requests and became
insolvent, causing the federal reserve and ECB to pump in massive

amounts of liquidity into their banking systems.

- ix -




Second, we argue that the high leveraging of many hedge funds
with severe asset/liability maturity mismatches made them particularly
vulnerable to liquidity shocks. In order to boost the returns from their
subprime mortgage investments, many hedge funds relied on short-term
source funding in the form of secured lines of credit from major
commercial banks and used the funding to purchase long-term illiquid
structured bonds such as CDOs. As a result, hedge funds were forced to
put their assets on fire-sale when their lenders demanded immediate
repayments and made additional margin calls, which drove down the

prices of subprime-mortgage related assets even further.
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i 25 (DO FHF
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O

— cash flow CDOY 7%, EAf3 ERALY] ojxje} g7 Aoz
Han] 8-S ZEst= FZ°|Y, market value CDO2 7% CDO
manager’} =2 A4 &0 72 TASE B THE ALY A

4
4 M Wge RAN g 2gde P

B2 Q1 cash flow CDO9 7Z-%, ti=F 100014 1507 A=< H 2
F BBBYl 9 - 150 AAPER o]FojF TEZLE 71X

o, o5 Rf Ao ZRE UoE duFH oS 7ZZ (j)

oo e
offl

K

senior tranche(AAAS ), (ii) mezzanine tranche(AAS = ~BB

o)
offl
y

-

(iii) equity tranche T+ first loss(¥-5H) Y IA 394 7+X2& %

£ CDOE I3y3t
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O CDOE w717} 7V & Alg gl2==3Z7F 7B H& senior tranchef
B AR A3z Ao wet gdR AL FoA Y= dao] AFH
= TX(payment waterfall)o]™, 1 TR ZTEZZ QA 40
A Afoe FEAAQA equity  tranchedl A F-E]  mezzanine,

senior tranched &£o. 2 A& &Aoo WA= +X

O CDOA Zt tranche® Al&5FH37 1
R AR AE5FH AF CDOC ek 28R FE<
— CDO9] "x4 AHA AR Fx2e FAd sldsh= tranche®] F
NA7LE FRALEe] FAHZIET A A= overcollateralization
I gRAPo v e Solee 45 oA} e 9lo] trancheol
gk ozt dE A AEFEG 4 FF ool HEE e

excess spread T 5°] o, o] &= coverage testE Fal FH
=

— o|#3 2H| ALHTF 2o % senior tranche®] WHEiA+= AAASFH
202 F557] 99 FHH9 A AGUAS B HEd, 2 9

A8 R AR Jgs F2 @FE P A monoliners)E°] Bl A+

O CDO9| T2 dutFl Abrsdtsde] LTI nrixz A7)

AR FAZE BAgE ARhS AR FAE 2Rl Y] oo 2 R 57 A

A 55523 AHSPC: special purpose company)ol #wjstil, SPCe=
I

BEF3E 23k Yoe AFgEEWS 7|2E trancheE FAALE A
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— &, ¥4 CDO9 AFol= ZAle] Aitufzdo] o] Fojx|A] o
Al AFake] 418913 THS CDS Al%kS %53l SPColl o]dsta =g

<18 Il-6> Cash CDOg #+=

CCO manager trustee
Asset Liability
RpLHEbON I} OY
’ Senior tranche = * Sx| e
-MBS (AAR) T
At =23} *High Yield Mezzanine HE A
‘ Bonds tranche ‘
Nas) (AA, A, BBE) o712
THOfCH 2 mopp2 | 2715
«CLO Subordinate HoiCHS
«CBO tranche X7
. (B8)
Equity tranche

SPC (sponscring 1B)

O ¥¥rza<d CDO< A A (transaction process)ol]l THH FAEL 1

gge e 2

rf

— Arranger: A CDO A&l #FoNAM 7HF FF2<0 o
A2A, CDOS F-A /A F2 AAS 2 B AF dFEe 2
B ol fHe 78 FALdEC] ol 99

— CDO ¥WiyA: F=2 FAdol 2 Athe§ A8, Ee CDO A
o ARRE-EARE M, CDO Tae] Hagh dEAt XEZZ|E T

Aetal, wE Folle FE AP} ZEEZTQE #Aeste 98S T
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— AAFE A} (originator): AFFR A= arrangerE 3 EAAAMRES
fr&gstd Q3 Am& xEstH, 2P (E7|A23 E3hHoly &

tEo] ol 3dt

4z
|
ao

S

— TR CDO9 F8 FAA= 23y ABCP ZAFOIE, HAL
A71=, SIAHE, prop desk TolH, 53] equity tranchelt

o

mezzanine tranchet arranger® 9&& T2 T3 AAlo] &
A+¢] senior tranche

&sle AAHAET}E A5k, gE FAx= F
E Fujst= Aol ¢yky

— 21-8-H 7} A} (credit rating agency): A1-8&H 7S5 arranger A2
FE A CDOS A FHS FH3tH, 7+ trancheo] TFE<}

572 A9sted 9o 2349 4TS 9

b © =270 = =1,
— AAHEZAH(monoliner): #’3$ tranched] Wjgt 28RS A F3}
= 98-S o5

e o]H3 AE BFE FZ CDS ASkY FEZ o]FolX=H), 4
2 Eo] ol 23o] o CDOY AAASH trancheZE v ¢ 3lt}
W, o] 23 FAd AAATHES 7H AAEIFALSL CDS

AlekS B3l protection AFEClE A Y2

2) o]H 3t FEje A& H7FS AT senior tranche CDOY credit riskE A HE
ZA+e] counterparty riske} 2~¢3t= ZlolH, wEkX o] F trancheE W Y3st=
FAAEL o]l AGEFAIEY A& 313 A o] dojd Af iR 3

HedE dE ET s
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<¥ Ill-1> =i CDO oA (2001~2006.8)

B}3s =

CDO Manager (53 gg)
TCW 24,556.3
Cohen Brothers 17,385.8
Ellington Management 16,855.1
Deutsche Bank 14,896.5
Credit Suisse 13,868.6
Vanderbilt Capital 13,412.8
First Tennessee 12,5745
Deerfield Capital 11,189.2
PIMCO 9,513.7
WestLB 9,317.9
Aladdin Capital 9,188.1
Highland Capital 8,626.0
Fortress Investments 8,446.1
Bear Stearns 8,361.2
Resource America 8,199.6

A}E: Asset Backed Alert

<E Il-2> 20§ CDO #Et&alxt (2007 Abgt7|)

CDO Trustees (33 g";—)
LaSalle Bank (ABN Amro) 72,530.6
Bank of New York 71,983.6
Deutsche Bank 43,843.1
Wells Fargo 42,241.0
U.S. Bank 9,701.3
Citibank 6,146.0
Investors Bank & Trust 5,269.0
HSBC Bank 3,436.8
BNP Paribas 2,701.6
Law Debenture Trust 1,707.9
Deloitte & Touche 771.3
Wilmington Trust 550.0
Mizuho Trust & Banking 139.9
Bank of Nova Scotia 125.0
Others 24,860.6

A5 Asset Backed Alert
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<@ II-7> AAA CDO<2| ol X H[E (2006~2007)

Bank/Conduit
BE

Insurance Co
1%

Prop Desk
%

e,

Maney Manager/Hedge
hanaline ,/ Find
% - 219

A}5: Bank of America

O W= 5§

o

19] BEegi5 e MEZHYIRI|AS 7|22
AAsa FAste JFE 53 AT 52 9L 2E SA
AR Eo] £83tE HAHNE=Y prop deskES E3)

mezzanine tranche®} equity trancheZ Wi 3lod k3

t}. ABCP

(O ABCP(asset-back commercial paper)@t 3oy} THF-FIA}

©
My
flo
ol

§718e] AZIAHERE Al mE HES Fola AE 229 A4

3 oulg AR BRI s B A 71Gol ey

— 1990 dd]ol] S0 &Y I AMAFHCZE F53] SRS
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<13 11-8> ®AMA &3 HEA ABCP &

0gt
2
2

1,200 4 1,150
1,100 4

1,000 - 96 8

900 -+

792
800 o

700 A 623 620 634

588
600 -

$ billions

500 - 464

400 - 364
300 | 270
200 187
102
100 4 0 5
. ||‘||‘I|I || " |

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 1Q 2Q

2007 2007
2} E: S&P, Bank of America

O ABCP9] %8 Fx= WA 23 (sponsoring bank)e] ABCP S 23l
Zﬂ%‘O]E(conduit)E‘r Bale E2RA3AE HYsl, 2S "Bez 3
ARCIES S8 Arks mide § o]& ARbAlAM u

ey

SETH

= o
o= dAFEES

N
P
utl
1:1
ﬁ
N
3
e
o
=
o
>
o
n
m{m

— ABCPe] T3] 9lo] 42l AAzAL CDO% wi7Az «
o] AFEAFA VP2 HE AFO|ERY AT mjzto] o] Fo
Ao slH(true sale), ZAFOIE7} A3 AAke] dFEFo] AqkR
2 7199 Fito 2 HE s FEFH o] B A E o] ok(bankruptey

remotedness) $ote= H Y

O ABCPE 1 9HAIY ZFHe} W) ZHo| wel Multiseller, Single-
Seller, SIV(structured investment vehicle), Arbitrage, Extendible ABCP
g So7 BErn o]F multi-seller ABCP7} A ABCP '23)

Fmel of Au AE HMFES A
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<% [1-9> Multiseller ABCP &gl Ztell o =HEH XA 71M

Commercial Marlgage

Morigage Loans
LOaIS — q q

Equipment Leases 355 z,-' %
o ", !
& a | _,-’J Aule Leaies
., | ! )
Trade Recelvables . i Vd |,-'r 4%

175 Consumer Loans
-~ 4%
Student Loans

4%

__ CBO&CLO

Other 4%

13%

".__‘ Residentia h":ll[lJer
6%

Commaercial Loans

Securities 9%
11%
—

Auta Loans Credit Card Receivables

L
11% 10%

. 2007'@ 1AHRE7] 7=
A}F: S&P, Bank of America

<% I1l-10> ABCPe| #+=

RpATOHZE
O @ A . -
ABCP Conduit HS'o med(g%r)owder
ABCP Zt0f
3792
. RRELLEE L T T T T T ) IB’ %@X|$X+2|A|_

EXFRE MMF, MMA, 28 A

- 22 .
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g

O ABCPY] &g Ao #dd FAESH I 9L v 2+

— A2 A (seller): FE FFE3|A}, B7)A] o8, FRFEALY} B
v87l#ely, CDO T3 & Fx3AdIS Avsts FASAE
e B3 Abs wigstd e 298t

HE= o7 23+

ANy
rr
e
=
z
alt
do
™
N

— Administrator: ABCPS] &3 Ao A 7} FFZH<Q I8 =
FAZA 7IHEEFH S widste] AFEE T ABCPE
ek B oolyEt AFolES] &l Wk HMukAQl Adds A=
sponsoring banke|™ F=Z W fHo F8

banks)E°] o]l 3] 333)

o
—
(@)
o
=
=
e]
=
@)
.
oY)
—

&4 FAAH(liquidity provider): TAFOlEV} eSS B8=2 &
 AFE oFgel wek Br)7h @ ABCP EE A wiyske
o

AfelEd] Bad AFL FFIAFE JBow TRE

e
a

2)
79 administrator 9 L 23)o] FE5A Tzl IS A

— Al&F A} (credit enhancement provider): ABCPol| tist &5 2
olAE BFO|ES A Ho ARAA ReA T AF A o
= S8 2ol Zod AES AROIE FHd= 7IHeRE A

g SRR A Buise G 9P

— FARE ABCPY 8 FARAR= MMEF(money market fund), MMDA(money

market deposit account), EEA} 5

3) Administratori= F2 sponsoring bank”’} ¥ o] dWbHoly 239 FE
7} ZFal administrator24] ABCP X2 132 28 73 o] ©
oo A& B IAE BYI= F
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O ABCPY R AAto] E3EE CDOE o] AAASF HAH9)
tranche©]™, ©]E& tranched 3¢ ABIZZHAR7|A 9 FAsZ AdF
oji} o]zt &Aool WMAT FEL F3] IUstmEZ oW ALE| ol A
ABCP A|Zol| A &Ag Al

40 Y3 Seinve Jd doe] 2 Jo weky

<¥ I1-3> = ABCP Administrators (2007 3€ 2)

ABCP Administrators (33 gi)
Citibank N.A. New York, N.Y. 103,075
ABN AMRO Bank N.V. 67,227
Deutsche Bank AG 58,902
JPMorgan Chase Bank N.A. 54,983
Bank of America N.A. 45,758
HBOS Treasury Services PLC 43,536
Barclays Bank PLC 37,521
Rabobank Nederland 33,741
LaSalle Bank N.A. 28,299
QSR Management Ltd. 25,540
Fortis Bank 25,187
WestLB AG 23,932
Dresdner Bank AG 23,296
Lloyds TSB Bank PLC 21,883
State Street Global Markets LLC 21,038

A} 2: S&P, Bank of America
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<E |l-4> FHO S=EA

fare §
o

454 37 24 %%(;35;?5
ABN AMRO Bank N.V 103,075
Citibank N.A. New York, 90,798
Bank of America corp. 84,637
JPMorgan Chase Bank 73,342
Morgan Stanley 64,764
Wachovia Bank N.A 51,282
Barclays Bank PLC 49,866
Deutsche Bank AG 42,594
Bank of Scotland 42,121
Rabobank Nederland 41,669
Societe Generale 38,450
Lloyds TSB Bank PLC 32,583
Royal Bank of Scotland 32,269
WestLB AG 30,390
Fortis Bank 29,201

A+F: S&P, Bank of America
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ML ARz A shFAze] fa 4

— 99 A A 29 MBIz AlEoN MBEIZHIRI|A Y F
A FEARE g A7IFHeE AEdE 4 F§71;EI)A

AL SAAE, 2#)e fFeAd A7 2 IS e o

O W] FUNGEe DA 2R A FUPAA A FEEgRYES
NEALE T E5EASAKSPO)Ol P74 MBSE )

=

ol
£
2l
=
= M
e
2
i)
Fo
ot
>
=l
o
3
(e
ol
rr
-

O A%, 2714 847k 2PN FES ATt o] HEAVL
oA ZAsEe] A HE AFS rHEsE dAAE SIS AR
ZAA HEE, Bo14 Ak o 1] BE BA seldyoz
A egosne dEAVL YHE W) A4F
line of credit: WHL)
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<& M-1> WHLe| 7=

L= P -1 PN -] L= PRI PAES) .
&3 XZ [ ==p| MBS ZHOj
oo =3}
O = O L=
= 2IX| mo| LAl
e Che Abs)
2

O BE#3 tiExdo]l AT FolA AW =7A A= o8 &
SIAHSPO) Yl @A MBSE SH3ete] dujstar 1 FYE line of

credit = 3ol AL&3F

¢

O AMEZee] Aol B7]1A] SAE o] FatatAl | A HA A9
e 271 abEe] A&sHe 2359 Fr "HEH ATLH
(margin call)# 7]& WHL®| 7841 7
o] 2ZFH AP WiEolH, 7= A

5o F5400 e FHAFY B
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E ¥ & 9+ ZF(buy back obligation)©] &0 U+

O Ao Ggoln ol ) zgo] Bad olft =AA A}

o =94 sjolg YASE A7} 57 WY
— F, TS QFANE 2AA AL FUTuAA FERR
22 BT W AHY wHOE JAY YAE BEA ALY

Ald g gl7] dZel ol#d Sl 2ds Tl MBIZHYET|He

4z
1>
=2
)
2
td
N
)
oty
S
>
AN
N
)
juls
o
N
b
Jhu
et
A
1
=2
gQ
o

O AT o]y 3t ) %3 wjFo] B xagdR7|X]7} MBSE Z=H3}E
o fFEHUZSE MEZHIE7|A FHFL 27)A 28] 14

2 wte B3 823 o] A (imperfect risk transfer)©] o] F o3

O AAZ g3 = NEZHIRV|A Y Fido] AT YA =
71A S EA g @3 0] BHEAL, o]Aol EI|A 2P

s 718 2AHeE AT dde AT
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AU
A
rr
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- 29 _

<T@ -2> 27X A R5d Et E=2
Mz
BI|%]
S0 2
MBS 27| X| 2| A
742 ot SR EN
ERLE
45
CHE A Fotes oEMHE
BRI ot 2% mee T
239 WLC
AN A
CDO¢| #A3le} FAH=9] 97
A= F2 FEAol =2 ALt Higk &7 AgAHNE Tl F
s &8 9 wWE I E S (performance fee)E Be Ao WA o]
Y, CDO9 ¢+ {5/l EoJA= mezzanine tranche$} equity
trancheE FFHOoZ Fujsted F7] HfF3t= = (buy and hold

Fuss] A8 e =
WA £AZ s A
2 23 U



— AA, CDO9 BF F&Aol wlF vol fFAIA o A&t thE A
T gl ARSI AH =

— =4, §E7F H= CDOY kA 42H8 9A] CDO9| ve fsde
2 Qdaf AF7EEo] ofd 7HEA QD 2 ¥ 7FA (mark-to-model price)
of wt o]FoAER AA=S] HAZ AFAY = (market

risk exposure)S H7}et=H A 7F AN

ABEZEQ Al oA HAA=E0] Y78 we AHAQ o]lfE AH
zakd AR 24 o]F CDO2l @RI7FX ] g A H L7} o] FojA |
A Age AT LPSRY ALHE vpF
o] A5 &d 2¥o] oA H=o| FEAC] AA HE
SH 7] WY

Felg Festshe R 0e AR, Ad AAMED AN
| 7 o=getE el wheh gebd. AARSY R dmen
Ho =2 = margln buylng, 4 A, RP, ¥"l%E, H+ secured line of

Sol Qom, dAE FEHe] Be AAR=Y Wi ANG FHE P
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O oldl g3t AANA=EELS g s FH37] fal vuA

2]
s4e 7K By ARPes FAHALE ARESAA AAA T

<3d% HI-3> sXHE s 27 2
ANeEmziel @ 7| x| A CDO HII7HK| | EX2 (prime broker)
NS YRS 4B 512 o 0xg

A‘I 74 9 A|RH
Rty SETH 0124 SEVER
—

EIOVET =

O Ax ABxes] AHEA Y FAAE 97]e FEAde] ol mF
ofgt 7}x] Aol o]&d Futel gle CDOSF 22 Ais FEHE A
UAA =& dHPA A5 e o Ao, o AAA=Y C
FE AL EARIETGE O o]dd olF sAAE=ESY F& HHe
Al £ 7hsstA & 23859 =3 #y Ao el & AL
2 3ad

4
B

o

O Auzetdd Aol AgH7tEe] Mt el B3 Qe olfE =
A F AR, AAE CDO A§HAE Bl U FUS LEe A

HI7MAFEo] o]dll’dF(conflict of interest)] TAZ XEZT]| Q9 2189
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ol

EAE AMBEZE] Aty A o]%

4,
#d S5FE0 e ASsw £40] 7)ol o] FAA XAv= HY

ol JrRxed B o]F A9 tranche FAAIES 2318 19

st Feld RIS

3. ABCP AFO|ES} &3] 9

we) o]FolAE Aol FAFEL

54 97

O ABCP®| 7%, ABZe}kq] Abell o] % ABCPS| F& HEALRI AMBE

I =272 #H CDOY MBSO o) &

o 4@ wPo] FEZ AANHE
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lI-4> o|= CP

<ad

—— Nonfinancial Commercial Paper Outstanding

—&— Financial Commercial Paper Outstanding

—— Asset-backed Commercial Paper Outstanding

1 07/12/04
1 07/11/04
<1 07/10/04
1 07/09/04
1 07/08/04
4 07/07/04
1 07/06/04
< 07/05/04
71 07/04/04
1 07/03/04
<1 07/02/04
1 07/01/04
1 06/12/04

—— AA Nonfinancial CP
—=— AA Financial CP

—— AA Asset Backed CP
—— A2 Non financial CP

1 06/11/04
7 06/10/04
71 06/09/04
7 06/08/04

l-5> o|= CP O|Xl& 0|

fo:]
=

7 06/07/04
7 06/06/04
1 06/05/04

<&l

7 06/04/04

FRB

7 06/03/04
1 06/02/04

Az A

==
=
A5

1,400,000

1,200,000

1,000,000

800,000
600,000

sig|jop uoljjiu

400,000

,000

200

06/01/04

©n < L
wn wn <

(%) Bixlo dd =lo

7.0
6.5

4.0

35

3.0

2008/01/01
2007/12/27
2007/12/22
2007/12/17
2007/12/12
2007/12/07
2007/12/02
2007/11/27
2007/11/22
2007/11/17
2007/11/12
2007/11/07
2007/11/02
2007/10/28
2007/10/23
2007/10/18
2007/10/13
2007/10/08
2007/10/03
2007/09/28
2007/09/23
2007/09/18
2007/09/13
2007/09/08
2007/09/03
2007/08/29
2007/08/24
2007/08/19
2007/08/14
2007/08/09
2007/08/04
2007/07/30
2007/07/25
2007/07/20
2007/07/15
2007/07/10
2007/07/05

FRB

A8
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R=
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l-'\l

1
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4
4

= A1l A ABCP7}

= A7 S5 24 @7
Jo] A= ojobgt s, webx BEFg 24
] Al (asset/liability maturity mismatch)E <til

=1
'l‘“‘l-c—)‘i

1243k w7 TAE s Hs A FEA
ABCP9] zpghitsio] ol 9d 7%, ABCP F7/°|E9 sponsoring
bank7} &4 FAe] A4S wol o5 ABCPE WAl QI3 AY
° 23 AFe AFolEd A= Al

FRANS dshE PHo 2

O o =dA

\

A e 9o

Sl
2
N,

X

A7t A

7]

9 H g ABCPS ujak 23
ABCPE UA] Q3= HAHoNA
o3l LBBWel Q144

A 2 A
F2Fe] true sale®} true risk

A7E AT B
101404 4k7] wE

54 ¢
23] 9433 o

SEEE P
transfer’} =33 JAS
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V. ABZetg A Y T FAAF B 9%

O 20073 591, &= FAANEL Fsta AFH] SIFAE HolwA

KOSPI A|47} 79% AR} H1x

el o} gtEEHA] KOSPI A&7} 355ke] <F 18% FEH3te] 1,600t =

B2 shepstrlE 9

— 8~10¥ FRBY =2 ¥ ATRIES dxFHo = QlstetdA =4 &
SAIZo] v A IAEHA S FAAIGL AFEste KOSPI
Age AV HIA 20665 7ISHoH, Al A ARz
AFEIE 9138l 1,800t REZFA] DE™ HS WA
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— olgtelME AFF AFBATH PPEE o] g3te] Muzery A
2 A8 TAFEAFY 97 =g A, 2] FF F

AA el vA= Gl el 24

— ARz AR s AAZ NE77F A" AL oA

a#3 97] 7sAe AR wet I FAE E33 FAA =
A7 QS WA S

— wetA, Jrzad AFgE Q3 97 s ARE Sx3e &
A HHEC] HaF

— B HiXo|A= o]E ‘EE(probability) Z# R FHgstal, olE ZAA

—

A= QA Q42 A998 vrdste X %Sl CDS A2 1198

A&E 2o 290 slgsts CDXNAIG 2 &

O o3 Zo] AARE= "8 E¥(regime switching model) S ©]-&3}

of Anzeie) Atk d FANGO] MAE G AFEAHA

A 3 E 3 (Markov regime switching
AN AEE ZHASRYF L =

¥ (independent regime switching model)@ ol <. Kim and
Nelson(1999) #=
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