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Lecture 1: Overview of The Issues and Evidence
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Holding of US Home Mortgages by Type of Financial Institution
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Exit Strategy
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CPFF and Commercial Paper Outstanding
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New Issuance of Asset Backed Securities in Previous Three Months
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Debt Held by Public
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QUth O] 8% B2d Q&A= ASBY FAi7F ARto] "k T8]al B232 A2l 1as
7] 9ISt =2 CRgCERH AT 5t A, B, C 28 il AZ1E]7} (chain) 7t
S0, ol EeF A2™Oo] Ao RAgiE Qe HOAIHA ahdo] ol2= X140l FHHE (55

o] B40| 1A S &ds| e 82 2 49), BRAX AR Edfjol thsl akito] ol&
& Qot. 181l ol BHs] C2dolle g@ks miXA En). 0]20] 4B o= QlAlgt= AILH

gojtt.

J2u 210 482 SEn ¢ 488 ke SAAT 281717 @i, ugEe Aol of
UTH 23l alkts ulety] gt 2188l &9l 2 == k. Jgal olgst
sg7)o FREJTIE 2710 7HA A5 Ertal & 5= Ut o]et AHE A= A BISESH
£ AW I=ZA (Andrew Crockett)?] AMZ0] A5 QAEETt. A= T2yt Zo] BT
“éﬁl tl2ade 28] Roial 2870 Stkittal 4Zkeh] JAE dAzEs 287

tl2=37 E87] W d8n= Aotk
:rLﬂ]En_ HEdo Soi7b7] QA IIEEior g F=Q A2 HEE Dhbdefault) yb AZ11E
(chain)& OEAl FFE ARV} olt}. AT HE S ©edl 617] #1af 3htd) chaind] gl 28
AZEE SAHCE dHE Aot ol uldto] gle HBoIth=s A2 AIZEAQ (systemic)
=Z8%91710l QAo dA uplo] £Qst dgs s Lethe Ae Holyl flsiAoltt. due
chaino] @l= FRAILEE 245611 0|F ZHof| chaing F718 Ao|th.

ZagolA 528t HE22 A VaR(Value at Risk) 7t FAQIA] A1l Hoj&d Q7 QItt. o=

10
il

Mo
=,
i
ro

Jﬁi

48] Hal A 2871¢0] A7 ¢ o= BRI E4g A40kstal thHIE diof skt
of thgt JONZ}. FO) AlLEI2E G Stk Aot J180- Fet9] AUZILE oEA
gog AR 7 ZAI7E Enk o] Fete] AU s EE 239 TI0IERRICE o= F H

HE THES0I0k sh=vket AHEED o] I 287135 €8 VIE o¥Y &4 TsEe gEXS

2 ol Wris 718 olel o) AlLeI2E Aolsi. ol
T QR 712 Ol SRS BES JEX WL} WA Eo) etk 1 71EA
Bl HoE 2010 BEE 2”6 do| HE Aol

W =random variable, 12 ZEZg|29] A&7}X]
VaR = confidence level, basic level, 717}, O] AI7HA] SiEHHERZ 28D+« I £47}

Z]

Prob(W< W,— VaR) < 1—c
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VaR

AZ7A= VaREg 7122 287]d0l thet Z=AlAI 7 88541 2™ty §3l BISTH &7
off 7148t} 1996d market riskoll theh AF71ZH2 7AI7F 21 ARSIl & 5= QUTH BASEL 2 Al
ZH12 VaRAIZBIOIZH Bl = 1ti0] Ol Ol ’GH TAIZE 24 287130 thet ARREAE S
4=2 F2 ol nAE 45ds @ 5 QU oAl 2all 287189 A8 ARl tist EQ At
7IRHE S A8ske Z=AAQ Aolth ofHst #AI7E A-dE Y] o]do = 2zt 719 =L old &
A9 HAIE AL olzio] BASE o] JAISHE AolTh

I8 ©est 2RI SRR e i VaRe Ehz:“xol A= A2 ot A, B = 71
AolAl 280l Z+z} 1008 2 tES diE 2F9E S EAL F 7Y REg: HF 2
Ol thE &€9] &E0] = T 0.99501T F 719l ZIOI-0] QJTHH R A9 4 E0] TE
Ch= Aol gor &= 710l BVt We uf AZ7I2ERE = 508 Ed7ie 38 =+ Q2
LI B7ICERE = oFF AL 358 == QIttal 7HgotAL o] dZolA 28 &2 F 7
T2HEO] Zrthe BYIQIo] O fIdaitial gzg Aotk Ikt Vak Hds 888 8% A%
B F 7Idle 728 = Qlth. S, AQ B F 7|99 R 489 982 AHTI B/ Sdk: &
T5tal VaRE o] 22 TR Xdith 23ld o] F 7I¥e FEst/] flsiAl= conditional
expectation®] WEE 0|23} tail loss/t O Beks Bt & 4= Qrh

2
©
I

q

W (W)dWw
f_ FOmdaw

O]= random variable@! W7} threshold pointQ] & 2 & BSE HAA (conditioning) 8 =
T8 71t =& (loss|olt}. I8 El 9 VaRol T ol ST AlXl0] S8d=A7HA HE0] &
= AY7V ol AVIAHES F 4l A= O|RE W EH Erh iR Jo VIYE2 A1
FA, 2= feEg s A HAdnt. O8]al £ A= IWES BE0E R7t

= 100% BHo B2 B7t Ue F49] 7H= “070] Hil SAldl X2k “070] He A

E &+ Q) &, BX JgolA tail Fo0A ofE o] HOXRIEX] F

Tail loss=E(W|W< q)=

olfl
ol
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L.

FEo A= 4ol gitk= Aol o= weHEo
T 2AksIt) 018 YA A= tail loss/t £Q8 Ao] ol B SES Aot A
77t 888 Aotk &, R &4 gsle Aol ol BV =L At=UE AEsiths
740“1} da Adgs F A28 g vl A&l A= AFEo] HEZ AAXolt). AEAXES 7
af gntE 2=l Q261 Mot I8y 29019 fgdn
AHO=E =39 o]9o] ¢ BgEY] Bl VaR7} tail loss

o
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rl
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H‘]

L.
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g
H

il _I[)h

Holl Al HH xH NSl ot

o] ARSEA FHRATH

OO VaRE ZEED|Q MBI AIWHORE ANS 1] ofH XZEEZD|QE HEGHA He
A AHEEE G ol Ad) 82 (cash) T Y@ XHHrisky security)O] EXIEHE two asset
modelS MZ5H71E GHITH

P, =t710ll A risky security 9] 74

y, =t 7101 Al risky security =Q (7o)

C, =t7]0] ER3tl Q= cash

r, =712 tdl iid7h YT} BEE 401l B2 solth.
=FXAte] A IAHE

Py :<1+7_"t+1>pt

ol= @A p,oll shocke 7kshH T1710] BIEE O] p, ., 0] L2t= Anlojt}. ]l t7]ol ¢,
UE ER6H QIO t+ 17ldE 22 &2 JdiE EHRelal il & 5 QU o714 Wek
SIS SIX AEE BrH FAME AVIRIEED B 2 1K 288 5 AA Ert 10|
7E &85, FARPL EE 2ol B B2 ikl FE & V] W20t dAE 287
=2 JUCE AIKIE AN JAES BHEE 6l T2 gBH &S Sl AVIXEED §
2 B89 12 2Yste 897t kot ol 229 A AR = tayt €0] 13

Assets Liabilities

» Equity e,

Securities p,y, Debt— ¢,
O] IR RE HH YIRS pyy, B2 28517 flel AVIREA e, &} ARAE 229] 7}
A FAHE S 2gsle As € = ATh WetA — ¢, > 001tk JI8]al EXARid] Zt

2007-2000 =HZ82I7|9f o|2x & 4ZA & 103



Assets Liabilities

i Equit
Securities ¢, e
Debt—p,y,

Ol FAMte SmE=E sty st <ol py,tEse SEFcF & 77 87V= Aotk
(y <0). ol AXAHERE HHE AR 7 1ET 2 FAKI0|4L ke BT d52% Hishil
AT U 23 bg ARl tiAtt A Eekl & 4 gt ol= Fai7t fIgsitks EA/17E Q71 o
TOIt}. O] BAXIZE AMICE HRet Qe a2 Al 2HAglo] @88 &< (constant)O]
oL Jgu Bale 48 717t 8¢ FB0IAE Ad 5 Qe 40t o714 SuiE7} «IEst o
S7F vttt gl tis] ZMEE A=E 1 7HE0] BOATIEAE H LE= B2V 28
g & Qb= Aolth
A xR RAA FHBIKE F5HH ¢, /e, = (e, —py,)/e,0lLh. 8|11 LRIH OE ZM|A}
2 ¢, 2 py, = BAEHA ZEETIQE Fdotke A2 ol g = Ut} WA e, = pyy, + ¢,
= 4 AEatE Aotk o] AFE 0185810] 719 shock2 TH2 7] QISR 7HHol B E
HY £ Qth ¢, 5 d5E Tl y, = @70l oln] ZaiE ZY m random variableQ! THS 7]
AZIAEEE FoEH T2 £

rc

flfo

€1 =Dt Y TG
=P Yt e 0y
=1 =Py +ey
= [(1+;t+l)pt7pt}yt+et

= ;t+1ptyt+et

i
.—1‘

=tz 7 AWIREEY e, 2 1 9 8Tt
OIFl ZEZTI2 Mol 714 #alol of2A HSoteAlE dHEEE sHlth olm SR

| 38
VaR € £Q5H 824311 588+E 7H+AES IHSIFHE risk neutral E88+E 7HEE
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ES LEEE olotz FASOF Sith= Aol EASt o714 REE Bets A2 te

N

A7) AFEZo] =ojof g2 Qnlsitt. OIT]al XK tha 71 AVIAEo]l 257t 8 SEs
st Rl y, & ZESITE OIF risk managementthll ST} @2 AESHAH,
Probability Density of r,,
Probability of
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DYy
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=
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Iy
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i
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ox
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|0
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ARG B gE
%

RSOk stt= 2

10]
collective action problemO] =HE £ Ut 24
VaRE WErh= A9 9nl7t A1 oo,

€y

ptyt - ¢U_M
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é A717H2S 9 HIEY] &5 J6 ¢lo] KIS EXMI0] HEs she Hag mETh=
A0Ith. ThAl Eall VaRe H &Stk A2 AKEe Stiche =7 AR Hl#Istal olof
gk AR} ZP7IAHRY] Hlgo] YEsithE A Jnisith. 25 FAIK1S gHERe &4
OF FAED A7IA BHEIA targeting®] FAHEAIO] E=EEIT.
71 F7HECE AR el AFSHANH FQF0] bindingdioF Stk ZOITh. ot
binding SHA] FTHH ¢, & SALEH X7IAHEY 7ltigte =Y 5= QU= slacko] EsH] HE
olth wetA, FH= ALFEAO] bindingdt Z0]1l, old wzt WX 7F SESHA RAIE

Qg

%)1

= Aoltt.
4250 W VaRolghe gdRAE €8 dHEXE FAGHES Bes A A
Aloltt. oldl tist ol E E7] fldl tAARE U= HH,
Assets Liabilities
. Equity, 10
Securities, 100 Debt. 90

o] thtiZZoIA FHEIR= 1001t} (0] FARKE FAF0|1l VaRg EEchs FAKEL
JVEEIRY. ek SIS IE0] A0l SBHA QI AMI0] 100014 1012 Q21 BEE 902Z &
Asittal 7h8g oy A7IZHES 10014 112 S716HA €tk o]A0] HiZ F4] EXE0] ki
= dHZIA EFolth ZRI7IRIE 1% SRS T 8761l AP e 10% 458 Aolth ¢
SR 7HA0] STkt A&l A BAAN] g 2Rl 101/11=9.18<10 o] #r}. o] EXMAL
10013 YHBIXIZ targetingdlal QUTHH EEOV dHTIRE A SPid & Aot LEH oz

287 W 289 IRPIR= 458 ol HfRstl JE AEXHI 7H40] 456t tEA
9] geks#o] 2Ed wTt hEAKIS AI7EE 710l 227 w0l Wt 287] moll= A
A7HRY] S22 AVIAHRE0] S7FsHA B 1l AHEIAI7E BOlXIAl €tk o] 8% SBRES 2

Asle FAHEAESE gHEIAlTL otEstdA 2dsle AR +9& (Return on
Equity, ROE)9] stete Z2SAHNE o 5 QT dIHZIRIZE BoRlthe A2
EA dsAH=< dnistal oo met =elE9] g9l AVIXHE the] EollA BEE S7H
210924 £01E(Return on Equity, ROE)E Eoj=&Irt H= Aot} oln S8

2= dHEIZIZE B 2do tial HF 2E0]1l 2gelo] F5alttal S0

7h Bt 287 o 28E50] ‘440 58 7] 88's Hol= A
11 TR o] Aol §HR6H] Eerid FsEst 4eE Yol HolA
HHZI X7 BoiXH LUHE 2 HHTIXE Al =TI8 sk Aot o] Eﬂ‘ﬂﬂﬂ% 2=

A

O
=2 — =2
THEE A M7INE € 7 Atk Afl= T4 sigas Bol AFaA equitvE H5F= BH

Aw)
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dHolth = Hils &7 BAE 2l A
B grdlo] H180] 7] hzd o ¥
O WRAE suA IRE FG=
O 2ol sl=Al Al 2R STl
27IRAE O Edsor it

12

A5t= 2AAE B = Q7] w2l AY QF 2ol=

Al (equity buy—back) sh= BROITE L
AA] & 20|A] F=th mWitA 7HE E38] 2ole
HHEHOIQITE JETHH Q9] ool A B I1RHE &
£ 109 targetingstll QT € o DEE9]

FHE%{

(101+D)/11=10>D=9

A VaRoll == 0] FAMLY] 82, 1% AKI7IX] sl wet otkE BAE S0 A At
Ale ST d8E she Aot fIFAKY] =7} fakeksl= Aol ohet d&ehe
HE UEhl= Aotk = 7H40] 22 FXRE0] Fle B 5011l ol met +=27F 37t
SOEN 7HH0] B LEA BIMlES Te U Sole A9 diEiso] dojutA Enh

Ol &R £=27F obA IdAREY] 7HA0] sl f@dAteto] 109= BojA Tl 7HEEHA.

Assets Liabilities
N Equity, 10
Securities, 109 Debt, 99

gdHEIXIE ARG 109/10=10.971 ATt OlF of7tet B = BHTIAIE 107H] &0 UH

= Aoty o] Fefet AFAEE NdsE AHbe 21l 11 =2% BJE Zo}

OF Sith. o] wf nht Zolol SH=A] Aldle] HH 9uh29 ZHibke ot 9urE9] B E Zotot

ST} 0I5 Sdlf IR S50] dHHAQl SE=40] g8t Ay g oldes & + A
o}. 7H40] siEtet FAMlES 21l YE Akke o ololl wet 7HA0] B "oAIA FHil

ARbE B ghe ddeksol e Enh o9 & 2 g 5 B 24

LT 2EEPIQ 28 +FE HIEZE W o,

yon _ Pr+1Yt+1

€t €t+1
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SAFOR Fiof sl 2 UeE Aolth
Defauth} chain0] @= ZFOIAXIB defaults 35H= B9 W7 HISE 28 Ao
ol BES B3 & £ Urk. 1T 6)7)0) chaing F7I51W AIE BOIE Bk 02 5=
aon:}.

fu—
L

pass

A
il

S (cash) T} A Hrisky security)o] Existe F 717t EEE2 7FEa] HAL AR ==
9 (pay—off)2 random variable@! w= LIERNIL O]A 9] 7IthX (expected value)= ¢OIT}. O]
g OHTH 241 &==gtal 7Pgsit) st w9 2= 78 EE(uniform distribution)E WETH.

w~ U[q—z, q-l—z]

Slis

7h 2l g A HEdoks BHOEAN ol = d=olth 25
1

= Hr
. ‘T‘ =]
7] ti2oll wol 7Ithgtat B4k AldkshE,

71 EQT AL 0] ZHE A7 olLEF O] AE0] constantBl= AT} Cash:=E F93
IO E £OEL (oltt.

P=21E7X}219 714
W(EEZE| 29 pay off)= wy+ (e — py)

we P18 A & gelol thgh £9]0]al y= ERatil A= IR Jott. 1 l e
AT R ZAY] ZP7IAR20ITE I EE XEET| Q9] E4e Hiclll Qle 1Aty &

JE rr

=mE0 tigt AIE 714, 28 YgE TR AIE ZIKIE 6l 3A = 7HRE E’#@ﬂ. 5
=g 80|11 ThE shue AZ dAIVE 2l23E it S
7} olth 4 BT 2248 gA3 ZnYS Qobd 71tz (expected value) @} A&7}
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HI==al AT
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QI8 XM Ha risky security)= THed] Y AHAOIEID A EoiE thEL] gt Aoz
= T ATk
ultimate e ultimate
borrowers /// \\\ claim holders
/ \
I A\
/ \' 3
\ equit
Households | _ f“f Banking '-]..—y Households
mtcr(r:"rr]:éji;atod {interm?dlary) | Pension funds
. sector | ;
W\ | debt clallms Insurange
corporate \ /  deposits companies
Non-— credit.. \ /  financial paper
financial / MBS, ABS...
firms “‘*~——
_ direct credit
D Rest of world
govt Treasury & municipal bonds
corporate bonds
J"ollA Hol= Ax 2ol 285/ oRAE0] Ae XLERH A1Z0] Qs A= X}
=2 S2A ol gge it 28 AU =/ 9= B4 713e SolAl €al HiE
A7} O|FOA 71 = sttt} O] HE S HIEORE price of riskE Tl =5 G4 TE 184l VaRo)
=AM Tl ofE Fge 0 1EK10ﬂ AT & & Aol
A S=cA B 2
Intermediated and Directly Granted Credit
S .
/_f'/ N
ff" Banks \-.1
Intermediated l J Debt
Credit | (Active | Claims
- L Investors) je—
end—user % P Households
borrowers .
(Passive
Directly granted credit Investors)
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st 4= QIit}. oln] =58 EXAIEY TEEZEP| 2 cash@t IEAMAIR] debt claimlZE AT 0]

OlFl = 7] Bt '—E,—X}X}EO] TEZFQ Melo] QolA 242 OB B=5H=x] AlEEA
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1
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S8 FAEE 788 FAIY nEIKIZE ©et p > ¢otd A Idxte 2R6H
&s ZAoIth WA p < ¢9 BT AE57IZ Stk S Al Jojztor g A2 9] Al
A A strict inequality7} 7FS8HKQ) oIFoIT L} I8 2R B FE=C}. Strict
inequality”} 88t A2 FAKME 8Zk6le Foto] AIUTIQET ¢ st &4
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=7} JEalor 5t o] FEAE EH 289 ANt Q8T =EEEDL
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Securities, py Delf)?wgg;f .

QA AFBIAZO] AR 122l0l thal Al Z7ITh g2 ¢OIth. JI8|al Ol= #8828 WEY| i2
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S&8 FAXEY tE 280] APAHRe] 28st 4+E FallA Folkle Ae & =+ At Tt

Soll THEQE ZHolA TR targetingE 5, & VaRE &435l= Emm re &
1otk B GAl X29 2S¢ o] g8 Ao AVIAHREES Hst folQith g3 HH o]™9)
gy 1 T& © A3} oFF zol7 Qe A Z2RE o) EEOAE return9) Eiﬁ iid ACt
I8y 1128 BR0l= retumOlghs A0l =9 (pay—off)/[7HE 2= FOJH 7] mjEol 7140] L=
I o] Wt returno] LAS densityS 24X EIC} ESE Aol p7t SE01ZOEH 0]F HElo

o

A EEE ARD O S8R 80l ATt 01 HAERE 236 thalt 4t

Assets Liahilities
- Equity, e
Securities, py Debtq (qy— z)y

ARERE S35 FAER AgAtdd tigt =27t eol taiA 4802z 1
A5t

e Sl & 792 ot Aol Jhssith Wtk y= S28dSoletl dde & Ut

4
-l>

E590 5332 W 82510 2BS I I20) HIE Qw2 HE Aol
2ue B8 S0E AYaA FOAUD IBE 51 FRAULE TAHER A0 85
Q= $58 FANE0 5499 558 FANEY 489 $OE olF0 AL,

O] & +Q= Tl 2l %@“OIE}E 2+ Qe Aolth. oAl 9 Alg BEATI= FA|
91 THte AlE avtaE kEste 40l Jhsait.

Market Clearing Price

demand of
VaR-constrained
investors

- -
demand of

passive investors
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Amplified Response to Improvement in Fundamentals g
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Ho| 47 23e hE

| S7FHA €t ole = Yozt
2 4o 1IIxtEe 28l g A

a2 o} SAZEIRE
=9 ool 437 fEll tiEs S0l=,

O] S7I5HA =al ol wet AR
28 0]
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_/;

b S7kete dgs 2

f—.

th olf} p= p' OF S7IsH=H J8dA T A0l ¢ B7HE
HOke o 2 Z2F sttt motA tl4a ZHng, pet ¢ Atol9

Aol B YEECk 3
olck. JIEIT 071N B H & & U= AL *mgm w2 ORI ABRIOE $A

7he 40 2871 W & UBidt= Aot SR 7A=S(ESE FAAREI0 A" =
o] 7kt s g e Sall g old &S0l LRl E

Balance Sheet Expansion from g Shock

increase in

value of increase Final
securities ‘“/eq"“y balance sheet
4
e equity
: equity
quity . assets
assets
assets debt debt debt
Initial After g shock
balance sheet new new
purchase of borrowing
securities
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Lecture 3: Price and Quantities in the Monetary Policy Transmission Mechanism
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A AWK ThEE &2 ks 2t

ultimate g ultimate
borrowers y N claim holders
\ equity
Households | Banking \~<—————| Households
intermediated| (; : ' .
- rg:gdif €9 (intermediary) | Pension funds
-, sector | debt claims IRStitafce
mortgages) — :
corporate \ /  deposits companies
Non— credit... \ / financial paper
financial o MBS, ABS...
firms g
B direct credit
- Rest of world
govt Treasury & municipal bonds
corporate bonds

114 S=BHEH - A2 A3z



AMARES 20

!
S5 B en

Qs X 1kae Ad sactAY S 713l 2ds 6 S58ith
s&4 2

ozt ATIE S fgdd, dgiAl AeI=FE iAol o

St =QE AFsI. =58 EXKIEY A0+ mean—variance preference 718 ol Y& Xt
Lol thet =Qst=7F EEEDL F SRY FAKE0] 4 FQJ-E BF s Aol B
20|11 o]A0] & FF Lxcke HolA dit #F0] 5755”3} olm ek 2ol thEs 3
AXCE SITHAE 1239 7H40] olEstAl Hal old wt =54 FAREE AR T &
AT FolA At 28 tEx A 79 A4tAQl Hisg & 1 2d80] tEs 3475
oz 4 = 5

Aletd 28tiEo] solLtal 289 AHto] S7HeF risk spread= 201 Ee 28
Lt} ol 28 E0] BF ZFZECE NES ol 8% pot 7t B 7RE d4o) B
£ &35 dl teg d48s 4246 E713‘_ otzlch. Tk
Ql FQFE qUE O0E &€ olssit). 81l 5889 FXIkE
=9 Zol= R AZA THol STl mhet XF71AH20] SR uﬂfoﬂ tEoi=o] 4
Al Ho] T EE &S 5011 RIS Big 57|71 4714 =) o8 5710 E 859 &2
UZEA 27 ¢9 S7RRHET} pd S7H20l H A UEhle S4o] & =
OS5 Fa(compress)Fl= Aot 714 LEI7F 871K 818 = Qle A2 28Ato] 55
82 e 8% 5 3 At & 280 AlFste ARt HIS0] s0%e W risk spread AH]
7F E4ETE A48 B+ k. I8al oS A FE 587 o LERdTH

o] g dlalg dusked AoiAe A6 8H01 HElo)y] iR 83 Z28A 24
THoll= Akt Ert. J21a $330] AEE R Fojd 7] el 28 tEo] soldrhks
A2 28 tE0] e Ikt tAAIZItEE Ynjol ORIt BeF 5330 WEECE AFEn
H, & 280l HiES & of ge 97t e AFEE0] g4 ti7ehl ot 33T soidtt
= Z0] AHlo] solthe Ae dnlshe EFol ot ofdl thaiAde Usol Tl =0lg Aoltt.

0=
o

risk spread”7}

0

Balance Sheet Expansion from g Shock

increase in

value of increase Final
SCCUTQ‘US In equity balance sheet
X 4
- equity
— equily -
equit )
quity | assets
) assets
assets debt debt debt
o A %
Initial After g shock | \
balance sheet new new
purchase of borrowing
securities

2007-2009 =xMZ87|el o|2™ Y AZH 1 115



o RUERE £58 MBS 4B NAUSE 9 349 UANEES 4B & Yok
P — omu 2717t QES QeI 4 K1Rk0] S5 Bk
o= oln] VaRE BIEAIZ B0l 4 K/IRk20] BB QS BE 4ol FEE 2 S0l 7t
S T30l AKE kS HABIH

["Oll

&
T}
1553

>

Pricing of Risk And Supply of Credit
oA AFst HAUSS S FAHLE HH th=1} 2T

0 A HR g2 s34 FAKEY Kt Q& duigitt. 5 230] 3gcte didss
Sdoltt T HAl &2 +34 FARES IRk 720t 0] 25 &6t 20| SS531 Zolof &

O} mWetd = & 25 &7 Hojof st e =58 BEXMEY 7 3339 S Hok 4
O O f39 FAe 259 1kke 71l it 2ol g metd 2850 tEs a8
SHA] FE7H L9 tES sittal 7HERe Wl =858 TS 1Mt =2+ 9 Hr} Folot sitt.
AOEI] =00 A OlAZ e RALEA Riletes & Aot

K27 p@t ¢ ¢HEe SULE S5t T Zes] Hald olALE= 9 & e 2
. dustd FAE2 pot ¢8 HIEZEA 280 H7] tiEoltt. 8T ¢/t 371w 71t
9 (expected return)2 OJE A BISEA] S EEE Sl AB/HOE A5 HH o7 S

7hstd Zlti==<jo] tiedd Aolgtal ol&E 5= QUTh o]A0] H=R] gols 2es sHlT
Proposition 1. 918 AHEQ] 7Ith =912 7t S7/FILZ24 WH T

7It 92 Tyt €0l g9 + At

g7t qoll el A4ask=rt otk & O gl sh] Sl Ha

rO
g:
o
flol
Pt
rlo
-1_0

116 S=BHMEH - A2 A3z



B B0 A7 2ol 9 B4t qol Hal ZABEI
2 0I5k A3 22 Yol Bk, olH FREEAN 72 o

w©
=)

o

1jo
o

il
ol o
e
9'1[
rr

F= e+3—;q7r(z—q7r)—5(z—q7r)=()
z

OlAl S8=A2] (implicit function theorem)E 012310 78 (= HIEHES W) 1 Bt 25
7} UEsAE EQlshd Ert.
dr _ 9F/aq
dg  oF/om
Jg]al QoA Bakst 2AE Al 116t aF/age ALtoHH
oF _ (ﬁ(l N ﬂ)Jr g
oq z z
2
= (Z(qp))+(§—5 (qp))
T
T A g2 QoA ZACE Fulst Ao od] &=t €t gl A HA g A &7t
gt} o= ZRHA0l A W) p= [g— 2, g+ z] Alolol Qojot BIER p= ¢— 2 HUF e
T Qitls £2dE ol2dhd & &= Tl WA njE g2 Y71 €t 019} fFARE =& ol
St oF/orge FolE YAl Y= ol L2t mebA 7ltis=elo] ¢oll tis] d4sksglie Ao

SBEIUCE 018 Sdl ¢7F LEH 9 TV UEdTE As Sdg 5 Qo

Shadow Value of Capital

AerAlo] Q= FAG HEIOIEHZE OJ7]A Lagrange multiplierE MZ&E 4= QU KA
Lagrange multiplier2} 3 ACrS Ot &5l S Wl 2 S go] Aot S7H6H=A1E st
Cl. O]Z shadow valueztd Sttt JZECHH o] 7]1A] Lagrange multiplier® olnj= 230] 1$9)
F7F AR E AEeie W JACE At o B Foe S8 &+ AUt otk & A}
2 Aore ot &5} AlFe W ZItiRle gt 28 5 AEAE HolFe= Sxlolt)h gEE e
Z 387 fole =0] Y9 So7] w2l 239 AIAH20l theh s=0lo] I Ftt. o] i &
& A= o] 2 Al E A= E a2 Saotd & Aot wetA o] &

2007-2000 =HZ82I7|9f o|2x & AZH & 117



20] Lagrange multiplier= &2 Z2 UEMICE O0E 280] A5 =& B 1 Qris 2o
Erh

Proposition 2. Lagrange multiplier= S8 &X} 4t the 24 gkrr}.

HME SY57I8 Lagrange multiplierE A4t EW Tl £t} E&8Sk= wol

_ dE(W)
A= de
dE(W) dy
dy de
=la=p) z—(;—p)

ol YoM TEZT|Q HaF Yo At £THE TEY
UTH 11 EE tiYstd thaat ol

2
o
0l
$\21:',
)
>
o
of
gg
4
o
¥

oz (S—yy4)
3+ z2(y,—9)

Ol %ol HIZ shadow valueZA Al&Eol A0l Lot ESH7HE HOFE S=X]0IT. 0] 4i0]
e 387tk A< guisitt. a8l 9] AdA € 5 R0 y, = AIZFEZIY0] ofd &
o] ~Retal U= & AR HERN=H, O] go] 25 5, t=0] S7HE+E (8359 88
=tV 8822 MFMEE 58 +5) Lagrange multiplier g2 ZOMIA Eth. Weth] 284
O=F 2ER0 7|7l 845 Lagrange multiplier g+ ZOIXA ET}. ol 2389 2183
7h AR E Ed O1F0IX17] WOl

Supply of Credit
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Expected Channel of Monetary Policy
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U.S. treasuries 0.25 3

Investment—grade bonds 0-3 8-12

High—yield bonds 10-15 25—40

Equities 15 20

Senior leveraged loans 10-12 15-20

Mezzanine leveraged loans 18-25 35+
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Lecture 4: Securitization and Financial Stability
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taking channel 2 Q=34 =0, supply of credit I} 27|39 WEMEE 0|25t ZEE 7
A3l HUT.

A7 S5§H Heolde 2871 Aloldl tiEo] ittal 7MERATt. Default G111
chain’e QL) RER o] REES Hasld, 2871319 & o1l 871 929} Anl9
TAE Heo| FolEolEAL IEiA olE Halyl 4711 of8A T2 Sag 488 + A=A
ATHHEAL

olr

124 S=BHMEH - A2 M3z



WA SAsY ZAE 8246 Hx) o= 2891719 828 ¥l F shibe Sdslolth 71&
T =Y, Sdske 2AHOE S BANIZITHE FR0] T A% HH EFESH olo
718 S8 tE0] F4sE Ee AlZd 2ol A222H de BAARIbE =gloltt
JHu 28 st S17130] e SA7I3A A8 1Hte Eug 82, 2180l 'wdl old
DIAS E A EL0] O]F0IX= AL oL WEtA 2T FARDL FAXE dEE = 20|
=235t}

71E Aol WEH, ol F8<1719 A1 SASN Q7] Hike 87 OE 3 e Aol
ghal B4 Sk SYECE HIEASH ga07] tEd olE THE OfE Zr|Yol 9
o] LoLt ZAI7E BATHE FRoIt A WAl FAAIZE A1) QI AHEE ARIETE olE] 42
Hill FXRNA 9713, 5 Hl X ZARIED O olg]d2 Al 8R S A 9t
7Hd0] QT OhR| hot potato FE next fool A B7|= AoIth &, 919 1KIE Al ul= 1}
oA e BaBrleke FARPE ALY 2 E SRV gtk 7HAo] QUTt. ShAIEE o] ot
ZAI7E A= o= A5 SAE HE =8 oot A € & Ank 0|9k AAF A “The
Subprime Primer (hot potato 74 MOQA 2018 WE))"E AN EAL2)

08, 271 AAE £4S HF=A] 2hEE XL Mutual fund@}t pension fund7t E86H0 QQE
AEZZIRIO HIE2 4%0 EX3T &, tsio UgE =2910] AZ27132 4% Hol ERalal
AR FUE Aotk AE=ZIY9] 7ia 2 FEFAe thEd 28713201t n=9 SA/7|
0] AEZEIQY] 1/28 Hfalal QAL A= olQle] SA VA ket 2/3 o] gsitt. &
A713E flge dHole 822 &, A2 g B8 7eke otld2 JE Tkl 88

ERCL 25 A eke AR sHE Da = ATI7E QL
H

ET}= 0|24} ‘hot potato’ 7H4 A
T} §4l0] Tigle} &2 AZol9rid olH S8717F IS8 A6 FUS Aot JList
53]

rlo

de A HRclll A7l dEe 2 S0l A IVIAHES Agst] flaiA tiRith R
HE SB0F AL, 87 QA= 1Rkbe SHor fen 1Hie 5El7] fld tES =20k /]
7l iZolth. 1 21 A=7H] tigs BA ZE 22 A8 EieEr tes ge + AN
=

Credit default swap (CDS)Q] ZLE AHHHEX}. CDSE @A 713t & 4= ot &A3%}
7h Edst A0l FAS) =Lt o=l thsi A W7]1E sh= Aol CDS= Fl(OTC) A7}
220t CDSe fIde A= 0] 8 +& QUTh 28U 44 underlying bond9] B
& Hioll Edk= CDSY AW7h= dA BVt dojd 8% & & itk UHECE CDS=

2) 8 PPT &tiolE= SREAMES SH=EMEE NOIENA TREES B + AT

2007-2000 =HZ82I7|9| o|2x & AZH & 125



OTCA=N 7} 27 w20l 1 A4S 2717} of#@AIEE 2005@ Delphiths AFsZE 229 1
LAEE AHEE A9 7o 14uo] Edle CDS7F AREHAZSE & 5 AT oSt st
CDSA#= BAEE A3 m=E Qe B ohltt 23l fIds SHAZIZIZH] it
oFd f1Fo] Qe ARbE =0] 21”0l B #H2 F MY ZRILE Liv<= #2lo]7] gEolth 1

g TohAl o CDS7F 124 Botslart? 2350l Akbe &tl7] 2l CDSoll &= @ 20|t
Hi= Ol TOl 3T 8ol due guivtal 2ud 7|B=0] 25618 M 2 vl E gA

O
rlo
02
1o
>
o
mo
N
=
30
rlr
ld
k=)
gl
rlo
09
1
>
oo
H1
H1
i)
=
i)
Q
=
Au)

=4 7140] ’&}%E}E E7]7§] S E2 MEOZR collateralized debt obligation (CDO)
= EXXIG B HEE Skt
ul 7} EHQEEO], FSE0] S01QH 1RK7E0] BF Attt JduU 7
5}26} | EITh &=, AIE9 SE=o] StiE
s EAb B2 Qrial Zrgsiort 2
= A= WA AR 242 6l T 7
u|

'é'
oHS HEREE O] 6}04 AFd 249 E5 BE1l, Othks pys g&e 118eh Hla

[
N
Iy
H1
i
B

rﬂ —E
O
)
@)
N
Y
io
0>

o
l-ﬂl
et
%
O
)
o)
i
4
kI

87142 n+1 M7 ATkl 7HEEIAL =& FARPL A, S/7130] nfoltt. Had &
A71d2 BHF 2dolthal ot g 239 tixitizis thsit £t

Assets Ligbilities
vi €
Jo1 T T T
y;- 1280l 2E HEXA hES T,
T, i=dol BRstll = j28 g2¥e FAY Hle
e, 1289 IVIAE, xS0l BFS B, (EE bare HHIIE £F)
9l tixtti2atol] HE, 20| ERet Akt FE dExtet e 28 =Sd tist + 7H] ARkt

OF L}H o] AS & 4= k. ofie i 23 9] balance sheet identity OIT} O] bare= HHIIE
G

126 S=BHMEH - A2 A3z



n+1719 HE 28 18e S8AILHY tAARE tedt €2 38 SdAk 38

<5
o

bank 1 bank 2 bank n  outside debt

bark 1| 0 T Ty, Ty, z

bank 2 |z, 0 Ty Ton ,

bank n | =, T 9 0 Ton+t1 Z
end-user loans |y, Yo Y
total assets a, a, a,

T2 22880] 128olAl XFo7IZ ak5st g9 w7yttt wetd 9 Bold &
(column)2 & 289] 1Hke UERNIL, d(row)2 8 289 FHE UEATE end—user loans
= 28AE AAY 7IxIE 2-5k= fundamental asset Ot} &, 237t AKE Adls 2714 A
HOIEZE, HE HEAV =2 2= 4 Xot=UE Sl 28Ad TS IRVIXIE Al
g = Qo

gt 7HX] F=elaor & A2, U7t 2388t AL XIS FotV] flalAe tE Sdo] 2Es A
A9 ZIAIE Lotot sitt= Aol metAl sttt AL 7HIE F6b] e EE A
7IXIE sAHl Ftafor stk

HA fundamental asset0] FL7t B 4= QUic ESAIEE TQ6tol EAL ol ZE
Vasicek (2002)0] RIQEst ZAOE Basel 1l Regulation®] S4AE o|2= HEO|T}

0!

rOIr

Z;=—90 ')+ Vo Y+ V1-p X,

Z; < 0: i2d80] jedd UHE tEo] B He 42,

p;: BEEE, v ZE 3, X, SX8 &3, p d3E sieE
9 Aol MEH, et 22 W 289 Fao] dojdrh

Pr(Z,;<0)=Pr(vVp Y+ Vi-pX,; <o '(p;)
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Al correlationa} z}o]7} QUCh.
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o, 2o} 28 BFE 0]28 Basel 1l Regulation2 m| S AEE OjA|IA=TFE0|0]A, 0]
718 HASHE Bl AoiA= B2 &

= B2 SAlde =HEnh

H ZAE WA 20iH1, 1O d3 U 7IURE ol&sld AE /8 E0EAT of
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220 Ad BAAA, 4, S

02l
1o
>
rel

Pa)

=
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B o] AHVIAERDH B £2W AT OE 4 JTFsatAlE, 48 AR}
Zholl mIRIR] Hotd Ad THiZHAo] 48 R 740l drt

r, =min(a,(z), )

r, =min(a,y(z), z,)

r, =min(a,(x), z,)

& A E 8] A z; vectord fixed point valueE FHEOF
valueE 78 4= QITHH, A4&to] Al

WA G HEE 398
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ENEnE
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8lt}. Fixed point
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=, ﬁ Ml HAL THE ARG Aldol AF 77 Qitke 7HE S dlE
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SHAL Wb FQFe] ARQl 7,2 Ol&d A9 7IXE Tl AlLksHH 2,7t Elth Ol2 Al Al
AL 5 HE o] WEL increasing sequence O|T} I8 H HHIIE upper boundsty! 42}
£ QOB T  F AT 5HLEY fixed point 7F EXREE & 5= QT AR fixed point = HE
A A A RUSHA Eriaior Sk Tarski’s fixed point theorum 1 2 7K regular
condition & O] &3t Ot fixed point o EME SEE = ATt TAS SEWE L2 =2
AhHEH & = QITh

QA AHE Vasicek (2002) HEolA y= fundamental asset Ol2t1l & = Qal, O]= UA
AHE R RZ A A end—user loan Q1 y, BH1l & == QITL 0] e ARE3Ie] ARl ALY
7IRE AL EH RS ARIVIKE T8 o= Art. TS SEES YSHH, well defined &
U7t 9 oRIGH BEE ARSSIAL

OlAl AmQl= 2 A=A HE 289 tAtIAZEE AMECSE LE A2 T3} 2t

HE 289 txthiasE A Uehd 139} A2 Tt 2

bank 1 bank 2 bank n  outside debt

bank 1 0 T 19 T Tin+1 Ly

bank 2 T 91 0 oy x27n+1 Ly

bank n T 1 T p9 tr 0 'rn,n,+1 Ty
end—user loans Y1 Yo Yn
total assets a, Qo a,

)\[wla"'axn] = [$1,"',ZE,L][H] + [ylv"'vyn,] - [617"'76,1,

z=zll+y—e
9l A AEE, 28 7H(x)2 2d8A 714(2)9 STETde € 5 Atk o] A2 HT
Al HIEQ Ao S”EE QoA 2ES FAl9 HIEQ € ARSI Tl AEE Thsat 2t

a;
y=e+a([—1II), )\ = -

y=e+elA—DUI—1I)
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z=(—I)u where u=

|

ZE EXNA dESH tHE E90It] THA ‘é}ﬁﬂ, =3 7]4 9]01]
SYEEY F AVIAEY 5
T} o] A1 Z&d FAY balance sheet identity 2+l 8 &= QUT} 0] A9 L EEOH TIA]

St A=Al LOtEAL o= 2-80] daitad Akae 2ot A% S

SIS M ©™ o= 01919 tys Zkae Eolth &€ - Qlth okl Alg HE, Sdse 23

d QFAA Taa
ARIA

X]'IZIL_ yl:] 7

Agsle ARI0IEE Zgte A B, 1 23 FS tEA A Ed7te
2 & 5 ATk T 2, Sdske ME2 A=gs HE60

77 @E, &4 diEZo] ZIRHEQ] egtol sHEtstal, TEHEIAl 12 Ago] Bold
Ch O &1} zgto] A St @= o &2 A4S ol st JIAZRH TEre 2
o|tt.

OlFl B=ct SlAld 287139 FAE REo gl 845 HAL 287139 g9l=
St VaRoll Al 2EETal 7VE56HAL. okl J8le HAL
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Value at Risk

density over /s realized assets
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OlAl 8t 7IXIEE A1l Hoi7td HEs BEs] olaie & QUth RXE0l(p) W7 tha1t
Z2 SVt UEdth 24, EE8E0] QolK™ fundamental asset 9] 74z 7F 01K 4l O] &
W7 OHE ARbol G2 niXWA Al ARPERI7E FO0RTE off i Zoll A dHEH, o=
B A& 7R first degree stochastic dominance (FDSD) shiftE Qo] sic}.

density over /'s realized assets

=]

WEtA VaR o] Afobx] 1l E Qe A71ZR20] ol 5, 287]d= flgde ANE +

= B Qo ZIRkEo]l d717] miza o1& £7] A= dAl AlZd A 1hts Sl 8
He ARgsHA &t €= 2717 284 me= tiE0] Sojual ZRkio] st
STVt olet 2 HEg Edf 22 A 7P 2 JIKIT dnE

l:l
rulr
0
1
i
{ =
S
fad)
Au)
e
2,

HREOZ mzst 2AQE, 228 £ (global imbalance) ERIE AHEAL

EE 01T A
£2 +58 %ol —301 DI:T#Oﬂ £2 U Zo| UBIN FHEYIS REACDI 8450, 4
A B Hol k. ‘WA A& F7lols BEs xFo| Yt

: ﬂ% BAILENE OEA 2U=0A =22 TH20] olsat=7 A
3719 FAMEE0] Rk =, AVIHE LY 580] H=26i0 2= Bol & Foiq)
1 FXRF Bert S nj=2% =0 ¢ Soets =rloth
= 2d, 9—% 150] 717 E F1l Q= Hl=o] @8 AXl=
= A= HIS0l =0kt e dnlsial, 289 B
dol A= Zgo] £o0Kl= 2ot 5, 9]30_1%.4 71 TR Qlate] Zgtol ARAL, 11 &
.

=3
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Holding of US Agency and GSE-Backed Securities

M Rest of the world

Trillion Dollars

O Nen-financial
sectors

H Non-leveraged
financial institutions

M Leveraged financial
institutions

2001 2002 2003 2004 2005 2006 2007

A= W BernankeQ] savings glut 7t&o] B= A 2t} J2H 9 savings glut 0] A=}
E ot H 445 2 Q7 Ant. oAl o n=2E =o] Ezer 4R n=es9 A4e
demand pull makes saving glut O]t} O0l'= FAIS0] A8 =2 11 3ol =S It A
o|t}. X EE supply push makes saving glut & 7Fsd% QT TIA] B, Aj=9 22730
HIROE HIIXNE HQTIH O] supply push makes saving glut O]}

ok IS AHto] W] S7FETHH supply push@ A0|al, QFEZMMol B SUHEICHH
demand pull 012t & £ Q. EAE HH =Q0150] 4Kt = A9 AL, capital
market F20] 71 B STVHISE € & QAT AZFE S8FATdA Bdske Ad, S
ABS, subprime 9] ?I& A0l ] S7FsH Z0ITh. Ol supply push & 7Fsd& 2Alsh= 2
Tolt.

il

r.%
S

100.0

29.08

—¢— Capital Markets

—&- CommercialBanks
—o—- Government, agency
—o— Other financial

—&- Non-financial non-govt

—— Total

0.1

2002 2003 2004 2005 2006 2007
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Bank 1
A L
1 Bank 2
Bank 0
Bank N

Lehman Brothers= SRSIAM 7T SdXMEE Hol ER6H QAT E2 2k 9 ER6t
I QYT Oglal B2 FEo] XEEY s BEE il thESH Ko ATHcollateralized
lending). FAREEZNAT 242 BHE AISSIACH, B2 4BFEE0 IRISY S8 BHEE
Z 1AL QY THceollateralized borrowing). Lehman Brotherss AKRIE

ol B2 =2
9 Bde IARZ A5 B AR = 2He g HY oIXE =2 YEFuA == ¥ A0

t}h olEEt HESS EF Y roll-overE 3ot sl= £ BY] &0t} olul Lehman

Brothers®] #HHZIZI= 338t & SR Lojop & A2 siXEETE olxlgh A=l

Lehman Brothers 29l 12%& x}X|5t1l JAT= Holrhole J& oA pavables).

Lehman Balance Sheet (2007)

Short term
oter Equity  debt
4% |Cash Long-term P

d n 8%
ebt

0
Receivables ‘ 1'“ 18%

6% _2dil \
) § Long position |
\ | A0 Payables |

0O
’I 45% 12%

Short position
22%

Collateralized
lending
44%

Collateralized
borrowing
37%

Assets Liabilities

Bear Sterns R A E T Lehman Brothers®t A Z2gkS HOITY &t 71X Eolgt AL, &)

REETE xS ZAHz0] B9l 22%Lt E}ti= "olth Ok TI8lollAl payables).
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Bear Stearns Balance Sheet (2007)

Equity
3%
Other Cash Ozt;er Short term debt
Receivables 6% 5% Long-term debt g 1%

0,
14% 17% Short position
1%

Long position
43%

Collateralized Collateralized
lending borrowing
32% 34%

Assets Liabilities

T ZEIZ ZS07HA, 2300l SiAIBES0] =2 YR Tl 7Pl EAL 1ok 28No| 7ht
Ae AEA TIE 2F S0l BF =2 wiE 2N SHE 2t oA TE 2820 2
Eg WA ZoH 28NS xslst HE 20| B

Lawrence Summers7} AIQFSH AQ S AHHEA}. o] FARS0] 242 AEAIE $10 FAE
Ol 7PE8Re o, FXX K% ol =2 A X $118 HOal it 5,

ST 83U FAREY K% oldo] =2 M = miX] Ee FAke & £k & He E}

1

ol

all

__—> $11

P
stay if proportion

k or more stay

Investor

$10 stake
S0

withdraw otherwise
$10

Summers7} 2000 A0]AASHS] (American Economic Association)d]9] w Z<jgt &0
k. HEE &H DLI}E TEE FHE 304 2ot 219 22 AYolA & StAFEolEt
T =2 MY FX= st 7M1 AIREE AAE oA FEcHlerR BHE AFRe
SATE AFRE0] AR E2 W £k QoL EQkIT] mEtd Uk =g minteke =tV &
THOITE 8 k71 2/3 OJH AFRES OBA &) g 1 B HIE0lH SAIU A6k Al
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ol QETHE 8 g3 12U = JIE E0Holth SHAIE olfEl dlEE3= AYolE0] &

Aol 2o MEH HF7 E22 WAl G=rthe B sldA U =2 MR AU, TE AR
=0] =2 ¥ A= 2E SlA U =2 = A0] W4E& (Nash equilibrium)olth. 82 &
SHEEE (mixed strategy)= JAZAXIT 71 -& ds| crdetts d2d] HAL
CIA] Summers®] AYES 2EH AY (global game) Y E 013 AHEXL £2 ETE
T=EE W Q% FEXY HIE(k)o] RerE FEo] O|FoX|7] drh £ SAIU §#o] o
Fol AA e BY A 619 371, & 2 E vl&0l(c) Za+= F#o] 0]F0
A7) LTt olgst 2115 ok et 22 J8e Sl Z8E & Ant AREQ 24 &L Morris

and Shin (Brookings Papers, 2008)oll A &118t 4= QIT}.

failure

SUuccess
0 1

0

OdH SUEAT 9 28 UE Qle B 22 Al L9 ARzd 5AHE ZRSES d
By O E 2108 2ot} 8= Am2g |42 ol8dA EEFHe 28N U=t Ae &
- Qlth

SHAIEE AEist dglals o]g8 AYS das B ¥ HE6 2H, A3l §HEaitiyt A
B30 oA HEsi] Fe £LE #@0] olScH Etie 237t E8dlA Ze 4 th
o=, o] I8 gn|E BZd HH 7t =41 k7t w2 wf Bago] dA dojdntal & 5= 9
Ch= Zolth. metd 28880 AIZ9 8 kE He & Aud =8dde =2 + ot

Okl i =ZE HY mj= 2¥E59 AR @2 EHf vle2 &0 oiEdlss € + ot
809 Foll= 10%ATHE 2171 AFQl 2007@0ll= 3% 7i7tol BolATh Mtz 917171 2

SHAHIA} 8% % =46l 4SalRATh
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US Commercial Bank Cash/Assets Ratio (H8 Monthly)
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Balance Sheet for Banking Sector Aggregate Balance Sheet Identity
Assets Liabilities
"
Total lending to Total debt liabilities
ultimate borrowers to non-banks _,},' | E e}'
(firms, households i=1
govt) Total equity
Banking sector Slow moving:
increases in line Total lending to Total debt liabilities Total equity of
with household wealth | nltimate borrowers To non-banks intermediaries

Total debt liabilities to non—banks &2 AAg| Wil 7VE35IKL AAE ©717H9] H|al
3l
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Approach 1: Moderate Fluctuations in Leverage
through Countercyclical Capital Regulation

" " "
nyzzef:i 1)+Ze:
i=] i=1 i=1

- Leverage cap (e.g. Switzerland)
- Countercyclical capital targets (Geneva Report)
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Approach 2: Moderate Fluctuations in Equity
through Forward—looking Provisioning

n

i=]

- Spanish Statistical Provisioning
- Pigovian Tax (Geneva Report)
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Approach 3: Shortening Intermediation Chains
through Development of New Instruments
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Covered bonds
- Danish mortgage bonds
- German pfandbrief bonds

W HHOE= FE Y covered bond7t Tt Ol= HI=AE ZHks O Il 2B
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Investors in Covered Bonds

M Central bank
~ & Treasury
8%
B Insurance
9%

W Pension fun|d
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T bank
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O Private bank
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W Broker/dealer
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OHedge fund
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B Asset management
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