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MOTIVATION
• Central banks: an important role in financial stability.

• Are more instruments necessary?

• In Latin America: reserve requirements have been used in

some countries

... for macroprudential purposes and as a complement to

monetary policy (CGFS 2010).

• Some questions that need to be answered:

• How this instrument affects the transmission mechanism?

• How effective is this instrument?

• When this instrument is more effective?
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MOTIVATION

Reserve requirements have been used actively by some IT countries

in Latin America

Policy rates and reserve requirements

Brazil Colombia Peru

Sources: Bloomberg; CEIC; Central Bank of Brazil; Central Bank of Peru.
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What other authors have done?
Reserve requirements (RR)

• Romer (1985): RR uneffective to control inflation.

• Edwards and Vegh (1997): countercyclical RR may help to

isolate economy from foreign shocks.

• Prada (2008): RR little effect on aggregate demand.

• Vargas et al (2010): RR can reinforce transmission

mechanism.

Financial frictions

• Financial accelerator (Bernanke and Gertler, 1999).

• Liquidity constraints (Kiyotaki and Moore 2008; Del negro

et.al, 2010).

• Collateral constraints (Iacovello, 2005).

• Maturity mistmatches (Benes and Lees, 2010).
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What do we do?

We extend an standard New Keynesian model (closed

economy + capital), including:

• A banking sector.

• Interbank market subject to financial frictions.

• Multiperiod credit contracts.

• Reserve requirements on deposits (additional policy

instrument).
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What do we find?

Reserve requirements...

• ... act as a tax on the banking system.

• ... can complement to the interest rate as a policy instrument.

• ... can be a useful instrument when financial conditions get

tighter (eg financial crisis).
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The model
Setup

1. Agents: households and entrepreneurs

2. Firms: intermediate, final, capital producers

3. Banks and interbank market.

4. Entrepreneurs finance investment with multiperiod credit

contracts.

5. Banks are subject to financial constraints.

6. Central bank has two policy instruments: interest rate +

reserve requirement rate.
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Entrepreneurs (1)

Multiperiod credit contracts a-là Benes and Lees (2010)

• Entrepreneurs finance enterely investment from banks.

• Credit (CRt ) taken at time t is paid back in repayments

proportional to the amount borrowed and decay at a fixed rate

λ ∈ (0,1) .
• Repayment schedule:

Qcr
t CRt , λQcr

t CRt , ...,λ
k−1Qcr

t CRt , ...

where Qcr
t is the price associated to the cost of credit.
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Entrepreneurs (2)

Multiperiod credit contracts a-là Benes and Lees (2010)

• The sum of all repayments due at t associated with all past

loans is:

Jt−1 = Qcr
t CRt + λQcr

t−1CRt−1 + ...+ λk Qcr
t−k CRt−k + ...

• Jt can be written recursively as:

Jt = λJt−1 +Qcr
t CRt

• The stock of loans, estimated as the present value of

repayments, is equal to:

Lt = ΩtJt

where Ωt ≡ Et

[
1
Rt
(1+ λΩt+1)

]
.
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Entrepreneurs (3)

First order conditions

• The expected return of capital equals the real value of the

repayments:

Et

(
RQ

t+1

)
= EtQ

cr
t

1+ λ
Qcr

t+1

Πt+1

 .
where RQ

t ≡ 1
Qt−1

[
RK

t + (1− δ)Qt

]
is the return of one unit of

investment.
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Interbank market (1)

• Each period commercial banks have a random lending

opportunity.

• The stock of loans (Lt (b)) supplied by each bank evolves

according to:

Lt (b) =

λ Ωt
Ωt−1

Lt−1 (b) +ΩtQ
cr
t CRt (b)

λ Ωt
Ωt−1

Lt−1 (b)

with probability χ

with probability 1− χ
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Interbank market (2)

• The Bank’s balance sheet is:

Assets Liabilities

Loans, Lt (b) Interbank borrowing, Z B
t (b)

Interbank lending, Z L
t (b) Deposits , Dt (b)

Reserves, RRt (b) Net worth.

• Interbank financial frictions:

Z B
t (b) ≤ φtLt−1 (b)︸ ︷︷ ︸

Leverage Constraint

+ θtCRt (b)︸ ︷︷ ︸
Colateral Constraint
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Central bank
Policy instruments

• Interest rate (simple) Taylor rule:

Rt = R

(
Πt

Π

)ψπ

.

• Reserve requirements rule (2 options)

τt =

{
τ

τ + ψcr

(
CRt

CR

)
where reserve requirement are a fraction of the deposits received

from the households: RRt = τtDt
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Financial frictions (1)

• The interest rate adjusted by reserve requirements is defined by:

Rτ
t =

Rt − τt

1− τt
> Rt ,

and the interbank rate: R ib
t = Rτ

t .

• Interest rate paid by entrepreneurs:

Qcr
t =

1

Ωτ
t +Ωχ

t

where Ωτ
t ≡ Et

[
1

Rτ
t

(
1+ λΩτ

t+1

)]
and

Ωχ
t ≡ Et

[
χ

Rτ
t

(
φt+1Ωt + λΩχ

t+1

)]
.

• The supply of credit give by the banks is the following:

CRt=
βb

(1− θt )
χ

{(
1

Ωt−1

+φt

)
Lt−1−

(
Rt−1−τt−1

)
Dt−1

}
+ (1− τt )Dt
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Financial frictions (2)

Comparative statics - credit market equilibrium

StCR

DtCR
CR
tQ
0

CRtQ

0tCR tCR
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Financial frictions (3)

Comparative statics - credit market equilibrium

(a) τ ↑
Reserve requirement rate

(b) θ ↓
Collateral constraint

(c) φ ↓
Leverage constraint

CR
tQ
1

1tCR

S
tCR

D
tCR

CR
tQ
0

CRtQ

0tCR tCR

CR
tQ
1

1tCR

StCR

D
tCR

CR
tQ
0

CR
tQ

0t
CR tCR
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DtCR
CR
tQ
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CR
tQ
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10 tCRtCR = tCR
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Reserve requirements in the steady

state

RR are a distortion in the steady state
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Trans. mechanism (demand shock)

RR fedback rule improves power of the interest rate for demand

shocks...

2 4 6 8
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35
Credit

Baseline
RR rule

2 4 6 8
0

0.01

0.02

0.03

0.04
GDP

2 4 6 8
0

0.05

0.1

0.15

0.2
Credit interest rate

2 4 6 8
0

0.01

0.02

0.03

0.04

0.05
Policy interest rate

2 4 6 8
0

0.005

0.01

0.015

0.02

0.025

0.03
Inflation

2 4 6 8
0

0.05

0.1

0.15

0.2
Reserves rate

27



Trans. mechanism (productivity shock)

... but reduces it for productivity shocks.
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T. mechanism - financial constraints

Tighter leverage constraint (φ ↓): RR helps interest rate to stabilise.
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T. mechanism - financial constraints

...also in the case of tighter colateral constraint (θ ↓)
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Conclusions
• Model endogenise maturity mistmatches and risk premium. It

gives a role for reserve requirements as a policy instrument.

• Reserve requirements generate distortions (eg tax on the

banking system).

• In some cases the use of RR complements and makes more

effective the interest rate as a policy instrument.

• RR is an effective instrument during financial disruptions.

• Further agenda: optimal reserve requirement policy, analysis

in open economy (eg implications for capital inflows).
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