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Motivation

Present a canonical framework to think about the current �-
nancial crisis and the �nancial accelerator

Disruption of Financial Intermediation

More about �nancing constraint of �nancial intermediaries
than non-�nancial businesses and households

Unconventional Monetary Policy

Liquidity facilities to �nancial intermediaries

Direct lending to non-�nancial �rms

Equity injections to �nancial intermediaries
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Model

Goods producers dispersed across islands with perfectly mobile
labor:

Yt = AtKt
�L1��t ; 0 < � < 1

Investment opportunity arrives to each island with prob �i = �
- i:i:d: across island and time:

Kt+1 =  t+1[It + �(1� �)Kt] +  t+1(1� �)(1� �)Kt

=  t+1[It + (1� �)Kt]

Shocks to the quality of capital  t+1 and productivity At follow
AR(1)

Resource constraint

Yt = Ct +

2641 + f

0B@ It

It�1

1CA
375 It +Gt



Each household consists of many members, 1 � f workers, f
bankers

Workers supply labor and bring wages back to the household

Each banker manages a bank, retains some earning and brings
back the rest to the household

Perfect consumption insurance within the household

Each period, bankers exit to become workers and bring back
the retained earning with prob 1� �

(1� �) f workers become bankers with � fraction of total
asset of the household as the start-up fund



The household chooses (Ct; Lt; Dt) to maximize

Et

1X
�=t

���t
24ln(C� � C��1)�

�

1 + "
L1+"�

35

subject to Ct =WtLt + �t � Tt +RtDt�1 �Dt

Dt is short-term debt (bank deposit and government debt)

�t is net transfer to the household from �rms and banks



The goods producer hires workers to produce! pro�t per unit
of capital:

Zt =
Yt �WtLt

Kt

= �At

0@Lt
Kt

1A1��

Goods producer sells security (equity) to banks of the same
island in order to �nance new investment. Each security pays
dividend:

 t+1Zt+1, (1-�) t+1 t+2Zt+2, (1-�)
2 t+1 t+2 t+3Zt+3,..

Capital goods producer chooses investment goods supply in
order to maximize the pro�t



Before the arrival of investment opportunity, each bank chooses
an island to operate and raises funds from households by o¤er-
ing non-contingent deposit contract dt

After the arrival of the investment opportunity, the bank bor-
rows (or lends) bht in the interbank market in order to purchase
the security of the goods producers of the same island:

Qh
t s
h
t = nht + bht + dt; where h = i; n

The net worth of the bank is

nht =
�
Zt + (1� �)Qh

t

�
 tst�1 �Rbtbt�1 �Rtdt�1



Households

Retail financial 
market

Banks

Deposit

Beginning of the period



Bank with fund 
shortage

Interbank  market

Banks with 
surplus fund

Firms with new 
investment 
opportunity

Firms without 
new investment 
opportunities

Old 
loans

New and 
old loans

Investing regions

Non-investing 
regions

During the period



The value of the bank at the end of period t is

Vt = V
�
sht ; b

h
t ; dt

�
= Et

1X
�=t+1

(1� �)���t�t;�n
h
�

After the bank obtains funds, the banker may steal a fraction
� of "divertable" funds - total assets minus ! fraction of in-
terbank borrowing. The incentive constraint for the bank not
to divert the asset is

V
�
sht ; b

h
t ; dt

�
� �

�
Qh
t s
h
t � !bht

�

Case of ! = 1 is no friction of interbank market. Case of
! = 0 is symmetric moral hazard between retail and interbank
�nancial markets



Bellman equation

V (st; bt; dt) = �stst � �btbt � �tdt

= Et�t;t+1
X

h=i;n
�h

8>>>>><>>>>>:
(1� �)nht+1

+�Max
dt+1

264Max
sht+1;b

h
t+1

V
�
sht+1; b

h
t+1; dt+1

�375

9>>>>>=>>>>>;
The optimization of bank implies

�t = Et

�
�t;t+1Rt+1(�

i
it+1 + �n
nt+1
�

�ht = Et[�t;t+1(�
iRhi

kt+1

i
t+1 + �nRhn

kt+1

n
t+1)] � �t

�ht =
�t

� � �ht

h

0

t+1 = 1� � + �(�t+1 + �h
0

t+1�
h0

t+1)

Rhh0

kt+1 =  t+1
Zt+1 + (1� �)Qh0

t+1

Qh
t



The security market equilibrium implies

It + �i(1� �)Kt = Sit = Sipt + Sigt
Qi
tS

i
pt � !Bt = �itN

i
t

�n(1� �)Kt = Snt = Snpt + Sngt
Qn
t S

n
pt + !Bt � �ntN

n
t

The aggregate net worth of banks in islands of type h is

Nh
t = �h

�
(� + �)[Zt+(1-�)Qh

t ] t
�
Sipt�1+S

n
pt�1

�
� �RtDt�1

�

The aggregate deposit Dt is

Qi
tS

i
pt +Qn

t S
n
pt = N i

t +Nn
t +Dt



Credit Policies

Direct Lending: Central bank purchases a fraction 'ht of securi-
ties of goods producers of type h islands with the administrative
cost of � per unit

Shgt = 'htS
h
t ; where '

h
t = vg

�
Et

�
Rhh0

kt+1

�
�Rt+1 � (Rh

k �R)
�

! The lending in investing islands expands

Discount Window Lending: Central bank lends to bank in the
interbank market at interest rate Rmt+1

Qh
t s
h
t = nht + bht +mh

t + dt

V (sht ; b
h
t ;m

h
t ; dt) � �

�
Qh
t s
h
t � !bht � !mm

h
t

�

! To the extent that the central bank is better in preventing
the diversion of asset !m > !, the central bank has to charge



a rate Rmt+1 > Rbt+1 in order to keep the interbank market
active

Qi
tS

i
t = �itN

i
t + !Bt + !mMt:

Equity injection: Fiscal authority coordinate with the central
bank to acquire ownership position in banks

! The e¤ects ' gift to banks + direct lending (Formal analy-
sis is in paper)

Government budget constraint:

�
X

h=i;n
Shgt +

X
h=i;n

Qh
t

�
Shgt � (1� �) t�

hSgt�1
�

= Tt + Zt tSgt�1 +RmtMt�1 �Mt +Dgt �RtDgt�1
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Figure 1. Crisis Experiment: Perfect Interbank Market
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Figure 2. Crisis Experiment: Imperfect Interbank Market
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Figure 3. Lending Facilities: Perfect Interbank Market
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Figure 4. Lending Facilities: Imperfect Interbank Market



Issues for Further Study

Tightening margins

Outside equity issue of banks

Capital requirement and the other regulations

Moral hazard from anticipated policy interventions
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