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Collateral Framework

The central bank (CB) provides collateralized credit to commercial banks.

Step one: Reserve loan

Bank Central
Bank

Reserves R = (1− ψ)L

Collateral L

Step two: Repayment of reserve loan

Bank Central
Bank

Reserves r ×R

Collateral L

The CB applies a haircut ψ on the pledged collateral. FED haircuts

→ We establish an analytical haircut rule!



Link of Monetary and Real Economy
Bank is endowed with equity E and
• grants loans L = ϕE with leverage ϕ → credit extension,
• creates deposits D = L− E → money creation

Commercial bank
Loans L = ϕE Deposits D = (ϕ− 1)E

Equity E

For ψ sufficiently large, there is a liquidity constraint ϕL on leverage ϕ:

RL ≤ (1− ψ)L ⇔ ϕ ≤ γ

γ + ψ − 1 ≡ ϕL.
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Link of Monetary and Real Economy
Bank is endowed with equity E and
• grants loans L = ϕE with leverage ϕ → credit extension,
• creates deposits D = L− E → money creation

Commercial bank
Loans L = ϕE Deposits D = (ϕ− 1)E outflow γD

)

Reserve deposits RD = γD Reserve loans RL

Equity E

Reserve loan must be smaller than the collateral capacity:

RL ≤ (1− ψ)L ⇔ ϕ ≤ γ

γ − (1− ψ) ≡ ϕL.



The Central Bank’s Trade-off

Setting haircut ψ, the central bank balances
• gains from liquidity provision
• default costs arising from excessive bank lending
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Agents

Simplified two-period model with three types of agents:
• unit mass of households with aggregate capital endowment K
• unit mass of bankers aggregate capital endowment E
• mass N = NL +NB > 0 of workers

Two production sectors:
• bond-financed firms: frictionless access to capital markets
• loan-financed firms: reliant on loan-financing



Bond-financed Firms

A bond-financed firm solves

max
NB ,KB≥0

{
AB(NB)1−α(KB)α − rB(QKB +WBNB)

}
.

for
• capital price Q
• sector-specific wage WB

• gross interest rate rB on bonds

Solution:
rBQ = αY B

KB
and rBWB = (1− α)Y B

NB



Loan-financed Firms
A loan-financed firm solves

max
NL,KL≥0

E
{
ALs (NL)1−αKα − rLs (QKL +WLNL)

}
with idiosyncratic shock s ∈ {s, s} and
• capital price Q
• sector-specific wage WL

• gross interest rates (rLs , rLs ) on loans

Solution:

rLsQ =
αY L

s,

KL
and rLsW

L = (1− α)Y L
s

NL
, s ∈ {s, s}.



Households, Workers, and Bankers

Let rD be the gross interest rate on deposits.

Households solve maxζ∈[0,1] E
[
[ζrD + (1− ζ)rB]QK

]
.

Workers solve maxξ∈[0,1] E
[
[ξrD + (1− ξ)rB](WBNB +WLNL))

]
.

Bankers found banks and consume equity return E[rE]QE.



Banks
Banks are
• founded and owned by bankers
• one-to-one mapped with a loan-financed firm
• perfectly competitive
• subject to limited liability and deposit insurance

Banks’ balance-sheet from credit extension and money creation:

Bank
Loans L = ϕQE Deposits D = (ϕ− 1)QE

Equity QE

for leverage leverage ϕ ≡ L/QE.



Banks’ Liquidity Constraint

Liquidity demand for reserves: γD with γ ∈ (0, 1)

Collateral capacity: (1− ψ)E[rLs ]L/rCB with
• haircut ψ ∈ [0, 1)
• rCB gross interest rate on reserves.

Liquidity constraint ϕL(ψ):

ϕ ≤ γrCB
γrCB − (1− ψ)E[rLs ] ≡ ϕL(ψ).



Banks’ Maximization Problem

When the matched firm incurs shock s, the bank realizes equity return

rEs ≡ max{rLs ϕ − rD(ϕ − 1), 0}.

When a bank defaults, its depositors are protected by governmental deposit
insurance.

Bank solves maxϕ∈[1,ϕL(ψ)] E[rEs ]. The bank faces solvency risk if

ϕ >
rD

rD − rLs
≡ ϕS.
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Equilibrium Linkages
Lemma (Bank Leverage)
Banks leverage up to the liquidity constraint:

ϕ = ϕL(ψ) and dϕL(ψ)
dψ < 0.

Lemma (Capital Allocation)
It holds that

KL = αϕE and KB = K + E − αϕE.

Lemma (Interest Rate Parities)
Bonds, deposits, and CB reserves pay the same interest rate rB = rD = rCB.
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Policy

Interest-rate policy rCB is neutral!

Haircut policy is not neutral: the CB maximizes aggregate production

E[Y] = Y B + E
[
Y L
s (1− λ1{ϕ > ϕS ∧ s = s})

]
,

including possible default costs λY L
s with λ ∈ (0, 1).



Equilibria for Different Haircut Levels Calibration
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Changes in Capital-Ownership Share Calibration
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Haircut Rule
When CB accepts default risk (and bank equity is scarce), it implements haircut

ψ? = 1− γ
[
1− α(1 + ã) E

K + E

]
,

where
• γ: banks’ liquidity demand;
• E/(E +K): bankers’ capital ownership share
• ã: relative production capacity of bond-financed firms

ã ≡ NB

NL

(
AB

E[(1− 1{s = s}λ)AL,s ]

) 1
1−α



Conclusion

Distributional results:
• bankers/banks benefit from tight collateral requirements
• households/bond-holders suffer from tight collateral requirements

Calibration to US pre-crisis data

We establish an analytical haircut rule that balances
• gains from liquidity provision
• default costs from excessive bank lending
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Calibration Targets
Variable Description Source Value

Ca
lib

ra
tio

n
ta

rg
et

s

σ aggregate saving rate FRED 0.1814

(K + E)/Eλ[Y ] capital-to-output ratio PWT 12.1202

rDWN/Eλ[Y ] labor share of income Fernald (2014) 0.6358

ϕ bank leverage Call Report 9.9212

rE gross return on bank equity Call Report 1.0320

rD gross return on bank deposits Drechsler, Savov, and Schnabl (2017) 1.0146

KL/KB loan-to-bond-capital ratio De Fiore and Uhlig (2011) 0.6667

ψ haircut Fed Board 0.1100

Co
ns

tr
ai

nt
s rEQ− δ − 1−βI

βI
bankers’ steady state 0.0000

rDQ− δ − 1−βH
βH

households’ steady state 0.0000

WL/WB long-run wage equality 1.0000
Eλ[Y (ψD)]
E[Y (ψS)] optimality of bank default tolerance 1.0000



Calibrated Parameters

Variable Description Source Value

α output elasticity of capital 0.3642

ÃB productivity in Sector B normalization 1.0000

ÃLs productivity in Sector L after neg. shock 0.8426

ÃLs productivity in Sector L after pos. shock 1.0038

δ capital depreciation rate 0.0150

N labor endowment normalization 1.0000

NL/NB loan-to-bond-labor ratio 0.6667

βH time preference of households 0.9851

βI time preference of bankers 0.9846

λ default costs 0.0354

γ liquidity demand 0.9904



Steady States

Capital levels Output and leverage

ρ E K E +K KL KB Eλ[Y ](E[Y ]) ϕ

Regime D 0.1245 5.6018 45.0002 50.6020 20.2408 30.3612 4.1750 9.9212

Regime S 0.2058 8.6242 41.9120 50.5362 20.1750 30.3612 4.1740 6.4233



FED: Haircuts Motivation

Individually deposited loans Fixed rate loans Floating rate loans

Agricultural loans

Minimal risk rated 5% - 10% 5% -19%

Normal risk rated 5% - 27% 5% -38%

Commercial real estate loans

Minimal risk rated 5% - 44% 5% -51%

Normal risk rated 5% - 70% 5% - 74%

Construction loans

Minimal risk rated 5% - 75% 5% -81%

Normal risk rated 7% - 82% 7% -84%

Table: Federal Reserve (2023) haircut ranges for selected loan classes.
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