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ISSUE & QUESTION

• Liquidity shocks and shortage of collateral impede efficient allocation of resources
Þ Public debt as collateral/buffer stock Þ Alleviate frictions (Great recession, COVID crisis)

(Woodford, 1990, Aiyagari-McGrattan, 1998, Holmström-Tirole, 1998.)

• Substantial spread between private and public bonds + Sensitive to public debt
(Krishnamurty and Vissing-Jorgensen, 2012)

Þ What are the implications of these considerations for optimal fiscal policy?
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WHAT WE DO

• Study optimal fiscal policy in a model where

– public debt has a liquidity function (Þ influences the virulence of financial frictions)

– but does not generate a free lunch for the government (Þ distortionary taxation)

Þ Offer new lessons for

Ê optimal long-run quantity of public debt

Ë desirability of tax smoothing

Ì optimal policy response to shocks (including financial crises)
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WHAT WE FIND: WITH FINANCIAL FRICTIONS

Þ Public debt can alleviate financial frictions.

• Optimal policy departs from

6 Steady-state indeterminacy: There exists (at least) one well-defined steady state level of
debt to which the economy converges starting from any level below a threshold.

6 Tax smoothing: Tax variations are used to mitigate the interest cost of public debt

Þ Driven by 3 forces

Ê Desire to smooth taxes

Ë Desire to ease the financial friction to improve allocation

Ì Desire to preserve the financial friction to suppress interest cost
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CONVENIENT REDUCED FORM REPRESENTATION

• Collateral role of public debt Þ Ramsey problem takes the form

max
(s,b)∈(0,s)×[b,b̄]

∫ +∞

0
e−ρt[U(s) + V(b)]dt

s.t. ḃ = R(b)b+ g− s
b(0) = b0

Þ Dual role of public debt (≃ Woodford, Aiyagari-McGrattan or Holmström-Tirole):
(i) Allocation Efficiency (Captured by V)
(ii) Interest Rates Manipulation (Captured by R = ρ− π(b)). Key Trade off

• Key: Dependence of V and R (id. π) on b, not the exact reason of this dependence.

• Non convex problem due to pecuniary externality.
Simple Micro Model
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EULER EQUATION: λ̇ = V′(b)− λπ(b) (σ(b)− 1)

• First Order Condition:

λ̇ = V′(b)− λπ(b)(σ(b)− 1)

Allocation Efficiency:
Marginal social gain from easing
the financial friction.

Interest Rate Manipulation:
Marginal increase in interest
cost.

Tax smoothing:
Welfare cost of varying tax

• Absent frictions: λ̇ = 0

• Not sufficient ÞNeed to characterize full dynamics.
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PHASE DIAGRAM: BENCHMARK I: g ⩽ ĝ.
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ḃ = 0
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• Efficiency considerations ≻ Fiscal considerations

• b > bbliss Þ Barro

Þ Tax smoothing
Þ Debt indeterminacy

• b < bbliss

Þ Optimal to increase debt (efficiency)
Þ Slowly raise taxes (Fiscal)
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PHASE DIAGRAM: BENCHMARK II: g > ĝ.
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• Fiscal considerations ≻ Efficiency considerations

• Well-defined steady state ÞTrade-off

Þ Efficiency: Raise debt
Þ Interest rate manipulation: Squeeze debt

• b ≫ bbliss (b > bskiba) Þ Barro

• b < bbliss Þ Converges to a LR debt level

• bbliss < b < bskiba

Þ Debt squeezing + Tax smoothing

Useful Lemma
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IMPLICATIONS AND DISCUSSION

Þ Optimal LR Quantity of Debt (Existence of a well defined steady state)

Þ Importance of Tripartite Trade-Off

• The Optimal Response to shocks Go

• Crowding-out and Crowding-in Go

• Ricardian Equivalence Go
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CONCLUDING REMARK

• Question: Is it always optimal to supply debt to alleviate financial frictions?

• Not always! The government may wish to exploit its collateral producing capacity to
earn rents from the private sector and reduce reliance on distortionary taxation.

• Open Questions:

• Quantitative Implications?

• Interaction with Monetary policy
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THANK YOU!
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APPENDIX



A SIMPLE MICRO-FOUNDED MODEL

• Similar to Barro (1979), AMSS (2002), Lucas-Stokey (1983):

• Infinitely lived agents,

• Competitive markets and flexible prices,

• Government issues debt and collect taxes by distorting labor supply decisions only.

• Features financial frictions as in Kiyotaki-Moore (1997) or Holmström-Tirole (1998):

• Agents are hit by idiosyncratic shocks Þ reallocation of goods across agents.

• The reallocation requires borrowing; borrowing requires collateral.

• Private supply of collateral is limited as so is the pledgeable income of the private sector.

Þ Public debt can serve as collateral and alleviate financial frictions.



MICRO-FOUNDED MODEL: TIMING

t t+ 1Morning Afternoon

- Endowment (e) + asset (ait)
- Taste Shock (θit)
- Decide consumption (xit)
- Decide IOU issuance (zit)

- Labor supply decision (hit)
- Labor income ((1-τt)wthit)
- Risk free asset holding (ait+1)
- Consumption decision (cit)
- IOU repayment

zit ≤ ξwthdef
it + ait −ait+1 ≤ ξwt+1hdef

it+1

Þ Consider the Ramsey problem
Equations
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CROWDING-OUT AND CROWDING-IN

• So far physical capital assumed away.

• Introduce capital w/ financial friction impacting production (K-M, 1997, H-T, 1998)
Þ By easing the friction, public debt can

- enhance capital and labor allocation and raise aggregate TFP
- lead to higher capital returns Þ crowd-in capital.

• Different microfoundations but
• reduced form representation of optimal policy
• main trade-offs continue to hold

• Also applies to substitutability of private vs public assets as collateral/buffer stock.
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RICARDIAN EQUIVALENCE

• Essential for our results: debt is non-neutral

• Modify the model to make debt neutral:
• Pledgeable income moves 1 for 1 with future tax obligations.

Þ Increase in aggregate collateral (public debt issuance) is offset by a commensurate
reduction in pledgeable income.

Þ public debt is neutral still model does not reduce to Barro (1979)

• The liquidity premium is invariant to b but still positive Þ λ̇ = πλ

• Optimal taxes and debt both exhibit a positive drift Þ satiation.

Þ Makes clear that our results depend on the causal effect of debt on liquidity
premium and interest rates.
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OPTIMAL RESPONSE TO SHOCKS: TRADITIONAL VS FINANCIAL RECESSION

• Engineer a recession by an exogenous shock on the labor wedge:
• Traditional: leaves V(b) and π(b) unaffected
• Financial: Raises both V(b) and π(b) by tightening the financial constraint

0 10 20 30 40
Period

-0.40

-0.20

0.00

pe
rc

en
ts

Interest Rate

0 10 20 30 40
Period

0.00

0.50

1.00

1.50

pe
rc

en
ts

Primary Deficit

0 10 20 30 40
Period

0.00

1.00

2.00

3.00

pe
rc

en
ts

Public Debt

0 10 20 30 40
Period

-1.00

-0.50

0.00

0.50

pe
rc

en
ts

Optimal Tax Rate

Financial Recession; Traditional Recession.

Þ formal basis for the argument made by Krugman, DeLong and others that the reduction in the government’s
cost of borrowing during a financial crisis calls for larger deficits.
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OPTIMAL RESPONSE TO SHOCKS: A TRANSITORY WAR
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Government Spending; Debt and Taxes in Barro/AMSS; Debt and Taxes in our Model.
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USEFUL LEMMA

Define H(b, λ) = max
s

H(s,b, λ) ≡ U(s) + V(b) + λ(s− [ρ− π(b)]b− g), we have

Lemma (Skiba, 1978, Brock and Dechert, 1983)

For any b0 and any λ0 ∈ Λ(b0), the path in P(b0) that starts from initial point (b0, λ0)

yields a value that is equal to H(b0, λ0)/ρ.

Lemma
H(b, λ) is convex in λ (upper envelop of linear functions of λ).
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MICRO-FOUNDED MODEL

• Households:

max E0

[ ∞∑
t=0

βt (cit + θitu(xit)− ν(hit))

]
s.t. cit + ptxit + qtait+1 = ait + (1− τt)wthit + ptē

zit ≡ pt(xit − ē) ≤ ϕ+ ait
− ait+1 ≤ ϕ

• Firms: yt = Aht

• Government: qtbt+1 + τtwtht = bt + g

• Market clearing: yt = ct + g,
∫

xt(θ)dµ(θ) = e,
∫

at+1(θ)dµ(θ) = bt+1.

Social Value of Debt
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SOCIAL VALUE OF DEBT

• V(b) is the value of the following problem:

max
(p,q)∈R2

+&(x,a):[θ,θ̄]→R+×[−ϕ,+∞)

∫
θu(x(θ))φ(θ)dθ

subject to
∫

x(θ)φ(θ)dθ = ē∫
a(θ−)φ(θ−)dθ− = b

ϕ+ a(θ−)− p(x(θ)− ē) ≥ 0 ∀(θ, θ−)

θu′(x(θ)) ≥ p ∀θ[
θu′(x(θ))− p

]
[ϕ+ a(θ−)− p(x(θ)− ē)] = 0 ∀(θ, θ−)

a(θ−) + ϕ ≥ 0 ∀θ−
β + Ua(a(θ−), θ−, p) ≤ q ∀θ−

[Ua(a(θ−), θ−, p)− π] [a(θ−) + ϕ] = 0 ∀θ−
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