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What’s to come...

A story,

a model
[Gertler, Kiyotaki, Queralto (2012, JME)] + Monetary Policy,

and some experiments.
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Intuition: Monetary policy and investment

Frictionless financial intermediation:

EtΛt ,t+1RKt+1 = EtΛt ,t+1Rt+1

First-order approximation:
Et rKt+1 = rt+1

Required return on capital moves 1-for-1 with risk-free rate:

⇓ rNt+1
sticky prices−→ ⇓ rt+1 1−for−1−→ ⇓ rKt+1

dim. marg . returns−→ ⇑ Investment
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Intuition: Monetary policy, investment and financial
frictions

Frictional financial intermediation:

Et rKt+1 ≥ rt+1

Wedge moves countercyclically:

⇓ rNt , rNt+1...
sticky prices−→ ⇓ rt+1

greater than 1−for−1
↓

⇑⇑ Investment dim. marg . returns←− ⇓⇓ rKt+1
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Intuition: Monetary policy, investment, financial frictions
and banks’balance sheets

Outside equity-financed:

⇑⇑ Investment dim. marg . returns←− ⇓⇓ rKt+1
reduced agency

↑
problems

⇑ Nt+1
⇓ rNt , rNt+1...

rise firm−→
profits

⇑ realized bank
asset returns

−→

⇑⇑ Nt+1

reduced agency
↑

problems

⇑⇑⇑ Investment dim. marg . returns←− ⇓⇓⇓ rKt+1
Short-term debt-financed:
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Intuition: Endogenous bank balance sheets

How do banks choose their balance sheet structure?

Outside equity or short-term debt finance?
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Intuition: Banks’balance sheet trade-off

Agency problem:

Bankers can abscond with banks assets...!
[Incentive compatability limits credit creation]

Abscond with more assets if outside equity financed.
[Calomiris and Kahn (1991, AER)]

But, outside equity provides a hedge against uncertainty in asset returns.

Optimal balance sheet trades-off:

Volatility in (shadow value of) net worth,
Leverage.
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Intuition: Bank balance sheet composition and design
monetary policy

(Conventional) monetary policy alters asset return risk banks face.

(Modelling) problem:

Deterministic steady state independent of monetary policy.

Solution:

Solve model in neighbourhood of risky steady state.
[Coeurdacier, Rey, Winant (2011, AER)]

∆ in monetary policy regime =⇒ ∆ in risks banks face
∆ in risks =⇒ ∆ in optimal balance sheet composition

∆ in composition=⇒ ∆ in transmission shocks

Potential risk channel of monetary policy.
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Capital producer

Central bank

Households

Retail firms

Intermediate firms

Shortterm
debt

Banks

Perfectly
state

contingent
assets

Inside equity

Outside
equity

Set nom. interest rate.
React to inflation, output,

and financial variables

Hold bank deposits and bank
equity

Borrow from bank to fund
capital stock purchases

Face price adjustment costs

Investment adjustment costs

Go to equations Go to calibration Go to risky steady state



Introduction The model Results Appendix

Steady state comparative statics
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Monetary policy rule: Output
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Monetary policy rule: Leverage
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Monetary policy rule: Inflation
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Monetary policy rule: Credit spread
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Conclusion

Banks’balance sheets affect the transmission of shocks.

Banks choose (privately) optimal balance sheets.

Banks’choice depends on the risks they face.

Monetary policy can alter the risks banks face.

Further work:
Quantify / estimate risk taking channel.

Optimal policies may not be time consistent.
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The model

Households:

max
{Ct ,Lt ,Dt+1,Ξt+1}∞

t=0

E0 ∑∞
t=0 βt

[
Ct (1− Lt )γ](1−η) − 1

(1− η)

s.t. Ct = WtLt + Υt + RtDt +QE ,t−1RE ,tΞt −Dt+1 −QE ,tΞt+1
Intermediate firms:

Yt = ξA,t
(
ξK ,tKt

)α L1−α
t , Kt+1 = (1− δ) ξK ,tKt + It

Purchase capital using bank funding (a perfectly state contingent security).
Gross profits per unit of capital:

Zt = Xtα
Yt

ξA,tKt

Go back to model overview
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Capital producers:

max
{Iτ}∞

τ=t

Et ∑∞
τ=t Λt ,τ

{
QK ,τIτ −

(
1+

ϕI
2

(
Iτ
Iτ−1
− 1
)2)

Iτ

}
Retail firms:

max
{Pr ,τ}∞

τ=t

Et ∑∞
τ=t Λt ,τ

{(
Pr ,τ
Pt
− Xτ

Pτ

Pt

)
Yr ,τ −

ϕΠ
2

(
Pr ,τ
Pr ,τ−1

− 1
)2
Yτ
Pτ

Pt

}

s.t. Yr ,t =
(
Pr ,t
Pt

)−ε

Yt

Monetary policy:(
RN ,t
R

)
=

(
Πt

Π

)φΠ
(
Yt
Y

)φY
(

Φt

Φ

)φΦ

︸ ︷︷ ︸
Leverage

(
EtRK ,t+1/Rt+1

RK/R

)φS

︸ ︷︷ ︸
Credit spread

ξM ,t

Go back to model overview
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Banks:
Balance sheet:

QK ,tKt+1 = Nt+1 +Dt+1 +QE ,tΞt+1

Evolution of inside equity:

Nt+1 = θ (((RK ,t − Rt ) + (Rt − RE ,t )Bt−1)QK ,t−1Kt + RtNt )
where

Bt =
QE ,tEt+1
QK ,tKt+1

Banker’s problem:

max
{Kτ+1,Bτ ,Nτ+1}∞

τ=t

Vt = Et
[
∑∞

τ=t (1− θ) θτ−tΛt ,τNτ

]
s.t. incentive compatability constraint

Vt ≥ FtQK ,tKt+1
where

Ft = ξF ,tκ0

(
1+ κ1Bt +

κ2
2
B2t
)

Go back to model overview
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Calibration

α Income share of capital .33
β Quarterly subjective discount factor .99

γ, η Utility:
((
C (1− L)γ)(1−η)−1

)
/ (1− η) 3.6, 2

ε Price elasticity of demand 4.167
δ Quarterly depreciation rate .025
ϕΠ,I Adjustment cost 64, 1
φΠ,Y ,R ,Φ,S Monetary policy 1.5, .0125, .8, 0, 0

θ Survival probability .9685
κ0,1,2 Agency costs: κ0

(
1+ κ1B+ κ2

2 B
2
)

.3,−1.2, 13.4

ρA,M ,K Persistence of shocks .95, 0, 0
σA,M ,K St. dev. of shock innovations .056, .006, 0
Go back to model overview
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Risky steady state

System of equilibrium conditions

Et [f (yt+1, yt , xt+1, xt , zt+1, zt )] = 0

zt+1 = Λzt + ησεt+1

Decision rules that solve the system

yt = g (xt , zt , σ) and xt+1 = h (xt , zt , σ)

Deterministic steady state

xd = h
(
xd , 0, 0

)
⇐⇒ f

(
yd , yd , xd , xd , 0, 0

)
= 0

Risky steady state [de Groot (2012, WP)]

x r = h (x r , 0, σ) ⇐⇒ Ef (yt+1, y r , x r , x r , zt+1, 0) = 0

Go back to model overview
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