
Central Banking:

Macroeconomic + Financial Stability*.

- MS-mandate well-defined and operationalized.

- FS-mandate. Model? Instruments? Definition?

A central relationship and policy concern:

Asset Prices and the Banking System

how do falling asset prices

affect the banking system?

*FS = uninterrupted operation of credit and payment mechanisms
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Notable: Full Spectrum of Outcomes (micro).

Both: Fundamental and Self-fulfilling.

Effect of APs: indirect, non-linear, 2-ways (feedback).
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Set-Up

∞-horizon, DGE (OLG), non-stochastic.

real assets H and consumption goods y.

Households: initially own H, no productive use.

Firms: have productive technology, no wealth.

Firms purchase and resell the assets they use

in production.

Intertemporal Exchange

Date0 1 2 3 ...

Householdsx x x x x

gen.0x x Firms:

gen.1x x

gen.2x x

?
H

?
H

?
H

6

y
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Firms:

max
ht−1

Πt = ptf(ht−1)− (Rqt−1 − qt)ht−1

αpty = (Rqt−1 − qt)H ⇒ qt =
αy

H

∞∑
i=1

pt+i

Ri

Πt + Rqt−1H = qtH + pty

Households:

max
{ch

t }

∞∑
t=0

βtu(ch
t ) s.t.

s0 + D0 = q0H where s ≡ pch

st + Dt = RDt−1 ∀t ≥ 1

Euler Equation: st =
(pt+1

pt

)1−γ
γ st+1

Banking System:

A Bank Balance Sheet L

qtH Dt
Kt

Dividend policy: Divt = (R− 1)Kt.
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Perfect Foresight Equilibrium

A PFE is a sequence of prices {pt, qt}∞t=0

and choices {st, ht,Πt, Divt}∞t=0 s.t.

1. firms and households maximize, banks div. policy,

2. goods and asset markets clear,

given exogenous H, R = β−1, p0 = 1.



Asset Market: αpt+1y = (Rqt − qt+1)H

Goods Market: pty = st + Πt + (R− 1)K

Euler Eqn: st =
(pt+1

pt

)1−γ
γ st+1

(a) the PFE is unique and stationary.

(b) firms and the bank are leveraged.

Firm Leverage = α
1−α

1
R−1 > 1

Bank Leverage: =
(

K
A

)−1
= R

R−1 >> 1.
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Shock: Unexpected shock permanently reduces

TFP by τ ∈ [0,1].

(1) New Firms Spend Less:

Technology: yt+1 = (1− τ) f(H)

qtH
credit dd

=
αy

R− 1
(1− τ)pt+1

(% decline: δ = 1− (1− τ) pt+1)

(2) Old Firms Suffer Losses:

qH = b

Πt + (RqH − λ)
debt

= pty + qtH
ability to repay

λ = max {0, RqH − (pty + qtH)}

(3) Banking system writes off Loan Losses
Divt = Kt = case
(R− 1)K − λ K if λ ≤ (R− 1)K
0 RK − λ if λ ≥ (R− 1)K

Loan losses reduce dividends,

and, if large, capital: K −Kt = λ− (R− 1)K.
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pty =

st + [pty + qtH −RqH] + (R− 1)K if λ ≤ (R− 1)K
st if λ ≥ (R− 1)K

Falling Prices + Deteriorating Balance Sheets

AP-Decline: δ(τ) = 1− (1− τ) pt+1(τ) > 0

Deflation: pt(τ) =
[
1 + R

R−1δ (τ)
] γ

γ−1

< 1

Loan Losses: λ(τ) = δqH + (1− pt)y −Π.

-

1

Firms’ Π Πt = 0-

Bank Div (R− 1)K Divt = 0-

K K Kt = 0-

6

0

steady state

wealth effects
6

τ0

λ = 0

loan losses
6

τDiv

λ = (R− 1)K

capital ↓ 6

τK

λ = RK

insolvency
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AP-decline shrinks size of the banking system,

as fundamentals deteriorate (as τ increases).

Bank Balance Sheet

-

τ

6

K PPPPPPPPPPPPPPPPPPPPPPPPPPP

APPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP

Kt

At

6

?

Dt

0 τ0 τDiv τK
λ = 0 λ = (R− 1)K λ = RK

Assets: At = qtH (Credit Demand)

Deposits: Dt = RD − st = D − δqH < D

Capital: Kt = min{K, RK − λ}.

Thresholds:

• money and credit endogenously contract as qt ↓.
• from τDiv on, capital falls as qt ↓.
• capital falls as fast as lending ⇒ Kt/At falls rapidly.
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Feedback Banking System → Asset Prices

e.g. Capital Constraint: Kt/At ≥ (R− 1) /R.

(1) Balance sheet size At must not exceed

R

R− 1
Kt =


A if λ ≤ (R− 1)K
A− R

R−1 [λ(δ)− (R− 1)K] if (R− 1)K ≤ λ ≤ RK

0 if λ ≥ RK

(2) Credit-constrained Asset Pricing:

qt =
α(1− τ)pt+1y

RtH
+

qt+1

Rt
⇒

Rt(τ)− 1

R− 1
=

1− τ

1− τ∗

⇒ Feedback adds instability and self-fulfilling equilibria:

p
S

S
S

S
S

S
S

S
S

S
S

S
S

S
S

S
S

S
S

S
S

S
S

A(δ)

A(δ)

u

6

capital
crunch

instability
-

δ

6

K PPPPPPPPPPPPPPPPPPPPPPPPPPP

APPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP

Kt

At

Dt

0 δ0 δDiv δK
insolvency
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Central Banking:

Macroeconomic + Financial Stability*.

- MS-mandate well-defined and operationalized.

- FS-mandate. Model? Instruments? Definition?

A central relationship and policy concern:

Asset Prices and the Banking System

how do falling asset prices

affect the banking system?

*FS = uninterrupted operation of credit and payment mechanisms
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To address this Question:

1. Banking in a Macroeconomic Environment

Banks at confluence of money, credit, asset prices
Macroeconomic, dynamic GE objects...
...but financial extremes largely outside macro.

2. Avoiding log-linearization

Standard dynamic macroeconomic models are confined
to the neighborhood of the steady state. Use explicit
analytical approach instead.

3. Incorporate Losses and Default

Indirect exposure: corporate borrowers.
model leverage, default, loan losses:
uncommon in theory, common in history.

⇒ OLG model with:

- asset prices and leverage (KM 1997).

- banking system intermediates payments (McAR 1999).

- allow wide-spread default and loan losses (new).
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Set-Up

∞-horizon, DGE (OLG), non-stochastic.

real assets H and consumption goods y.

Households: initially own H, no productive use.
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Firms:

max
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Perfect Foresight Equilibrium

A PFE is a sequence of prices {pt, qt}∞t=0

and choices {st, ht,Πt, Divt}∞t=0 s.t.

1. firms and households maximize, banks div. policy,

2. goods and asset markets clear,

given exogenous H, R = β−1, p0 = 1.



Asset Market: αpt+1y = (Rqt − qt+1)H

Goods Market: pty = st + Πt + (R− 1)K

Euler Eqn: st =
(pt+1

pt
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γ st+1

(a) the PFE is unique and stationary.

(b) firms and the bank are leveraged.

Firm Leverage = α
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1
R−1 > 1

Bank Leverage: =
(
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)−1
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Shock: Unexpected shock permanently reduces

TFP by τ ∈ [0,1].

(1) New Firms Spend Less:

Technology: yt+1 = (1− τ) f(H)

qtH
credit dd

=
αy

R− 1
(1− τ)pt+1

(% decline: δ = 1− (1− τ) pt+1)

(2) Old Firms Suffer Losses:

qH = b

Πt + (RqH − λ)
debt

= pty + qtH
ability to repay

λ = max {0, RqH − (pty + qtH)}

(3) Banking system writes off Loan Losses
Divt = Kt = case
(R− 1)K − λ K if λ ≤ (R− 1)K
0 RK − λ if λ ≥ (R− 1)K

Loan losses reduce dividends,

and, if large, capital: K −Kt = λ− (R− 1)K.
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pty =

st + [pty + qtH −RqH] + (R− 1)K if λ ≤ (R− 1)K
st if λ ≥ (R− 1)K

Falling Prices + Deteriorating Balance Sheets

AP-Decline: δ(τ) = 1− (1− τ) pt+1(τ) > 0

Deflation: pt(τ) =
[
1 + R

R−1δ (τ)
] γ

γ−1

< 1

Loan Losses: λ(τ) = δqH + (1− pt)y −Π.
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AP-decline shrinks size of the banking system,

as fundamentals deteriorate (as τ increases).

Bank Balance Sheet

-

τ
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λ = 0 λ = (R− 1)K λ = RK

Assets: At = qtH (Credit Demand)

Deposits: Dt = RD − st = D − δqH < D

Capital: Kt = min{K, RK − λ}.

Thresholds:

• money and credit endogenously contract as qt ↓.
• from τDiv on, capital falls as qt ↓.
• capital falls as fast as lending ⇒ Kt/At falls rapidly.
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Feedback Banking System → Asset Prices

e.g. Capital Constraint: Kt/At ≥ (R− 1) /R.

(1) Balance sheet size At must not exceed

R

R− 1
Kt =


A if λ ≤ (R− 1)K
A− R

R−1 [λ(δ)− (R− 1)K] if (R− 1)K ≤ λ ≤ RK

0 if λ ≥ RK

(2) Credit-constrained Asset Pricing:

qt =
α(1− τ)pt+1y

RtH
+

qt+1

Rt
⇒

Rt(τ)− 1

R− 1
=

1− τ

1− τ∗

⇒ Feedback adds instability and self-fulfilling equilibria:
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Capital Crunch, Fin. Instability, and Banking Crisis

1. λ determines whether CC, FiS, or BC occurs.

2. τ ≤ τ∗: fundamental equilibrium, or
self-fulfilling KC or BC.

3. τ > τ∗: FiS leading to BC

KC repels, BC attracts, FiS unstable in-between:

unstable contraction of credit, accompanied by falling
AP and mounting loan losses.

δqH =
R

R− 1

δqH + (1− pt) y −Π︸ ︷︷ ︸
λ(δ)

− (R− 1)K
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Effect of Asset Prices on Banking System?

1. Indirect exposure: default risk

2. Non-linear effect: thresholds

• up to τ0, money and credit contract

• beyond τ0, bank profits fall

• beyond τDiv, bank capital falls

3. Two-way feedback: reverse causality

• up to τ∗, APs drive banking

• beyond τ∗, banking drives APs (constrained)

• financial instability + multiple equilibria
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Comparative Statics + Policy Implications

Greater vulnerability to asset price declines
• greater leverage (α), or
• greater deflationary tendency (γ)

-

α (leverage)

6

0
strong

1/4 1/2
weak

1

5.5%

16% t
t

100%

δ

Financial
Instability

FS and MS are distinct, but not independent.

MiS⇒FiS. Fundamental Equilibrium. Need large shock (τ > τ∗).

FiS⇒MiS. Self-fulfilling equilibrium. deflation (and output collapse)
are a by-product.

MiS alone. If leverage (α) sufficiently low.

FiS alone. if γ → 0 and τ → 0 respectively.

Policy debates:

Monetary Policy and Asset Prices

Procyclical Effect of Capital Regulation
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Case Studies:

1. Japan’s Lost Decade (1990s):
Capital Crunch with
δ = 70-80% yet pt = 0.97
λ = 13(R− 1)K = 0.08py.

Nakaso (2001): unstable KC.
Ueda (2003): deflation small.

⇒ fits better than other models.

2. US Great Depression (1929-33):
Fin.Instability → Banking Crisis
δ = 24, then 70%, pt = 0.77 (CPI) and 0.61 (WPI).
Evidence for λ, KC, then bank runs
Calomiris Mason (2003) and Gorton (1988) vs.
Friedman-Schwartz (1963) and Diamond Dybvig (1983).

⇒ complement to bank run models.

Empirical Implications:

Correlations:
- direction of causality between credit and asset prices
- inverse spread
- invalid K crunch reduced-form estimations.

Measurement:
- procyclicality
- effective exposure to q.
- Bank-finance of Asset-holding.

Loan losses - a decisive macroeconomic quantity:
- financial stability and liberalisation
- ineffectiveness of monetary policy.
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Related Literature

1. Central Banking Policy Literature

vast literature, including

Bank of England (2001): FS and Central Banking

Mishkin White (2003): MP reaction to financial instability

Borio Lowe (2002): exploring the nexus - preemptive?

Goodhart (1995), BCBS (1999): procyclicality

⇒ attempt to formalize FS as distinct from MS.

2. Financial Accelerator (macro)

Kiyotaki Moore (1997): leverage, asset prices, credit constraints.

Bernanke Gertler (1989, 1990, 1999): default, but inconsequential

⇒ allow default to affect banking system.

3. Capital Crunches (micro&empirical)

Holmström Tirole (1997): bank capital

Bernanke Lown (1991): the capital crunch

⇒ endogenize loan losses that impair bank capital.

4. Bank Runs (micro&empirical)

Diamond Dybvig (1983): sunspot bank runs

Allen Gale (1998): fundamentals trigger bank runs

Calomiris Mason (2003): blame fundamentals for GD runs

⇒ asset-side explanation of banking distress

⇒ feedback in general equilibrium.
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go from asset prices to banking variables (such as money, credit, and loan losses). But when

banks react to loan losses by reducing credit, the state of the banking system feeds back

on asset prices and other macroeconomic variables. This two-way interaction between asset

prices and banking distress can produce �nancial extremes, �nancial instability or self-ful�lling

capital crunches and banking crises.

The characterization of these phenomena within a macroeconomic framework is, we hope, of broader

interest. Many policy debates, for instance, rely on the distinction between macroeconomic and

�nancial stability, or on a notion of vulnerability that emphasizes banking and balance sheets. As

the model makes these notions more precise, it can be applied to episodes of �nancial instability

and central banking policy debates.

To make our approach more realistic, however, several extensions should be undertaken. First, a

treatment of uncertainty would be desirable. Our results might change little if an unexpectedly large

shock has a similar e�ect as the unexpected shock we considered. But incorporating uncertainty

is important for understanding bank capital as a bu�er, and it is indispensable for analyzing

procyclicality and modern regulation such as the New Basel Capital Accord.

Second, including asymmetric information would be sensible, for its role in shaping �nancial ar-

rangements, and because asymmetric information problems are widely believed to exacerbate �-

nancial instability. Our speci�cation of perfect information and elastic credit ensured that default

occurred only when unavoidable, and that no ine�ciencies took place. The e�ect of informational

frictions could then be measured by the extent to which they shift down thresholds (i.e. increase

vulnerability).

Third, issues of liquidity have been left aside, since the banking system was treated as a single

bank providing credit elastically. Extending the system to several banks would allow a systematic

treatment of interbank payments and liquidity needs for clearing and settlement. Doing so could

provide a foundation for analyzing lending of last resort and interest rate policy during �nancial

distress.

Finally we touch on some empirical implications. One of the implications of the model is that

causality, normally running from asset prices to banking variables, may reverse once the banking

system is in distress. Regarding monetary policy, the model suggests that the di�erence between the

actual interest rate and a reaction function based on macroeconomic variables, may increase around

times of �nancial distress. Regarding procyclicality, one could measure the extent of feedback and

procyclicality due to the banking system by estimating the reduction in bank lending in response to

loan losses in (36): if the coe�cient exceeds one, �nancial instability is possible once banks become

capital-constrained. Another testable implication is the spread on safe loans predicted by (38).

More generally, we have shown that loan losses can be a decisive macroeconomic quantity. Using

loan losses in econometric models may lead to more accurate estimates in two areas of central

banking: the assessment of risks to �nancial stability, and the e�ectiveness of monetary policy.
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Appendix A: Computations

1. Euler Equation of the form pt+i =
( st+i

s

) γ
γ� 1 .

Invert the Euler equation (11) to obtain pt = ( st+1/st)
γ

1� γ pt+1. This is the original form. The
proposed form pt = ( st/s)

γ
γ� 1 coincides with the original form if (st/s)

γ
γ� 1 = ( st+1/st)

γ
1� γ pt+1,

which is true if pt+1 = ( st+1/s)
γ

γ� 1 . This in turn coincides with the original form for pt+1 if
pt+2 = ( st+2/s)

γ
γ� 1 . Going forward, the two forms are equivalent if any future price level pt+T

assumes the proposed form. The proposed form can then be justi�ed by long-run neutrality: the
new steady state price level equals the old only if household spending does,p0 = 1 ⇔ s0 = s.73 This
criterion is clearly satis�ed by the proposed form, p0 = ( s0/s)

γ
γ� 1 . •

2. Falling Prices

Throughout, we make use of the parameter relationss = ( R− 1) D and qH = RD, and the
identities qt ≡ q (1− δ) and A ≡ D + K = qH.

Part (a) The goods market clearing conditions fromt + 1 onward are always of the form (29).
Connecting consecutivest+i using the Euler equation (11) implies a constant price level, hence a
new steady state, from t + 1 onward: the proof of proposition 2 applies regardless of the case in
(29).

Part (b) To obtain (31), use the �rst line of (28), cancel pty, and split RqH into qH + ( R− 1)qH.
This brings out δqH and (R − 1)(qH − K) = ( R − 1)D = s, and yields st = s + δqH. We
solve the model by �nding the solution function pt+1(τ ), and recover δ(τ ) and pt(τ ). To �nd pt+1,
use st+1 in (30). Having a new steady state in t + 1 implies an inverse relation betweenst and
st+1: with st+i = st+1, households' intertemporal budget constraint

∑1
i=0 st+i/Ri = RD becomes

st + st+1/ (R− 1) = RD, that is,

[st+1 − s] = − (R− 1) [st − s] . (39)

Hence we can use (31) in (39) to �nd [st+1 − s] = −Rsδ, and use it in (30) to obtain the relation
pt+1(δ). Using (22) to replace δ(τ ) gives

pt+1 =
(
1−R [1− (1− τ ) pt+1]

) γ
γ� 1

. (40)

This equation implicitly de�nes the solution function pt+1(τ ).74 Note �rst that pt+1(0) = 1 for any
γ, henceδ(0) = 0, and pt(0) = 1, and all remaining variables also retain their steady state values.
A unique solution pt+1 (τ ) is guaranteed byγ < 1, because the right side is decreasing inpt+1 and

73This is a reasonable characterization of long-run neutrality, because other agents' spending will revert to steady
state values due to the overlapping generations structure of the model (if λ ≤ (R−1)K). It is also consistent with price
determination by a reserve requirement (footnote 22). We use long-run neutrality as a normalization, because the
forward-looking nature of households' intertemporal consumption brings about one degree of indeterminacy following
the unexpected shock. Instead of long-run neutrality, we could have assumed that the Euler equation holds across
t− 1 and t in spite of the shock { doing so leads to the same proposed form.

74Explicit solutions can be found for speci�c values of γ. γ = 1 /2 or 2 admit quadratic solutions, see appendix D 5.
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cuts the 45� -line once. The slope of the implicit function (40) is

p0
t+1 (τ ) =

pt+1(τ )

(1− τ ) + 1� γ
γ

pt+1(τ)
R

> 0.

Clearly γ < 1 is su�cient (not necessary) to guarantee p0
t+1 (τ ) > 0 for any τ ∈ [0, 1]. The chain

rule performed on (22) then impliesδ0(τ ) > 0, because the positive price level e�ect is weaker than
the negative productivity e�ect (the elasticity condition (1 − τ ) p0

t+1(τ )/pt+1 (τ ) < 1 holds). From
(31) then follows that p0

t (τ ) < 0. That deation is temporary can also be understood as follows:
sincest > 0 implies st+1 < 0 in (39), pt(τ ) < 1 also impliespt+1(τ ) > 1 in (30).

Part (c) Placing st from the second line of (28) into the Euler equation (30) givespt = ( pty/s)
γ

γ� 1
.

Replacing s = αy/R yields the lower bound of the price levelpt, and st = pty in (32). Using st in
(39), we �nd st+1 = s− s(R− 1)[(R/α)1� γ − 1], and use it in (30) to obtain pt+1 in (32). •

3. Deteriorating Balance Sheets and Critical Shocks

Part (a) To showω (1) > RK+�, note that δ (1) = 1 and pt(1) = pt ≤ 1 for any γ. Therefore, (26)
implies ω(1) > qH. To show qH > RK + �, use �rm leverage (17) to replace � = 1� α

α (R− 1)qH,
and use bank leverage (18) to replaceqH = A = RK/(R − 1). Cancelling RK, the inequality
becomes (R− 1)� 1 > 1 + (1 −α)/α, which holds sinceα > (R− 1). Therefore, ω(1) > RK + � for
all α and γ considered.

Part (b) With ω(0) = 0 and ω(1) > RK + �, the continuity of ω(τ ) and ω0(τ ) guarantees the
existence and ordering of the thresholds 0< τ0 < τDiv < τK < 1. We can �nd τK and τDiv

explicitly by using in (22) the solutions δDiv and δK found on page 21, 1− τi = (1 − δi) /pt+1.
Before substituting δi and pt+1, it simpli�es notation to express them in terms of the constant δ� =

(R− 1)
[
(R/α)1� γ − 1

]
, so that δDiv = δ� /R, δK = δ� /R + ( R− 1) /R, and pt+1 = (1 − δ� )γ/(γ� 1),

from (32). Thus, the thresholds τi are given by

1− τDiv = (1 − δ� /R) / (1− δ� )γ/(γ� 1)

1− τ � = (1 − δ� )1/(1� γ) (41)

1− τK = (1 − δ� )1/(1� γ) /R.

Only for τ0 there is no explicit solution. δ0 is implicitly de�ned by ω (δ0) = �. Since δ0 < δDiv, it
follows that τ0 ∈ (0, τDiv).

Part (c) To show that the thresholds in (41) are decreasing inα and γ, note �rst that δ� is. In each
case of (41),τi and δ� are related positively. Sinceτi depend onα only through δ� , it follows that
τ0
i (α) < 0. That also implies τ0

i (γ) < 0, becauseγ also raises the exponent of (1− δ� )1/(1� γ). The
remaining threshold is implicitly de�ned by ω (δ(τ0), pt(τ0)) = �. τ0

0(α) < 0 is shown as follows.
δ(τ ) and pt(τ ) are independent ofα; therefore, higher leverageα increasesω in (26) only through
qH, due to (16). Moreover, � = (1 − α) y falls. When α is greater ω(α, τ ) = � is reached at
smaller τ , so τ0

0(α) < 0. The same argument applies toγ, sincep0
t(γ) < 0. The proof for β = R� 1

is very similar. Therefore, τ0
i (α) < 0, τ0

i (β) < 0, and τ0
i (γ) < 0: the greater α, β and γ, the smaller

all thresholds τi. •
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Appendix B: Strategic Default

Debt is enforceable if strategic default can be prevented. Assets cannot be hidden or stolen; the
question of strategic default revolves around whether the �rm's sales revenuepy can be pledged
for the repayment of debt, as in (5), or whether borrowing is con�ned to the discounted value of
assets, as in Kiyotaki and Moore (1997). The latter would result from either of two possible moral
hazard problems. The inalienability of human capital (Hart and Moore 1994) is not a problem
here, because entrepreneurs' threat to withdraw their speci�c labor would not be credible: zero
production implies zero overall consumption. The other possibility is that entrepreneurs secretly
consume their production.75 We shall see that only deposit banking can prevent this form of moral
hazard.

First note that comparing (1) with (4) indeed suggests that entrepreneurs have an incentive to
consume all output, and that doing so implies partial default.76 For them to take advantage of
strategic default, however, they must trade each others' output around the unit circle (see page 4).
They cannot do so using only IOUs, as they cannot by themselves clear the in�nite chain of IOUs
required for the necessary trades (assumption 2). They cannot do so through a deposit banking
system either, because all transactions are taking placeon the banking system's balance sheet, and
transfers from defaulting �rms can be blocked. By contrast, if the economy used outside money
as means of payment, or if the banking system issued circulating bank notes instead of deposits,
defaulting �rms could pay each other using the circulating liability without any need for payment
intermediation by the banking system. These arrangements cannot prevent strategic default, and
lending would not arise in the �rst place. Therefore, only deposit banking overcomes the payments
problem. •

75Much of the literature removes this incentive by assuming either costly bankruptcy whereby defaulting �rms can
only abscond with a fraction of their output (e.g. McAndrews and Roberds 1999), or by introducing auditing or
monitoring with non-pecuniary penalties to emulate unlimited liability (Townsend 1979, and Diamond 1984).

76The asset price in (5) cannot appreciate at the rate of interest, see footnote 12.
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Appendix C: Balance Sheet Mechanics

Every period old �rms leave, and young �rms enter, the bank's balance sheet. This process can be
represented on the bank balance sheet in three steps.

t−

RqH RD

RK

t

RqH − λ RD − st

qtH qtH + st + Divt

RK − λ−Divt

t+

RD − st

qtH
RK − λ−Divt

Step t� . Entering period t, the bank's balance sheets reects loans and deposits with interest due.

Step t. While markets are open during t, four transactions occur:
(1) new �rms borrow qtH, and spend the deposits so obtained on old �rms' assets.
(2) savers spendst of their deposits on old �rms' output.
(3) the banking system likewise spendsDivt on output.
Old �rms thereby accumulate deposits worth qtH+ st+ Divt (the middle row). This equals RqH−λ,
which shows that if revenue falls short ofRqH, old �rms default. [The equality uses (23), (27) and
(28) and holds for all λ ≥ 0.]
(4) Loan losses are written o� by subtracting λ from both loans and bank capital.

Step t+. The accumulated deposits repay the performing portion of loans: this cancelsRqH − λ
on both sides oft. This yields balance sheett+, which is carried over to period t + 1. •
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