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Motivation

@ Standard Ramsey problem: lump-sum taxes arbitrarily ruled-out
o Labor taxes are smoothed; Capital tax is zero

@ Arbitrary second-best?

@ Werning problem: heterogenous agents, linear taxes on revenues
from labor and capital, lump-sum taxes:

o Positive (distortionary) labor taxes emerge endogenously as a
redistributive tool
o Trade-off: efficiency versus redistribution

@ Extension: with nonlinear taxes (Mirleesian model)?
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Environment

@ The agents:
+ Heterogenous workers: Vi € [ a mass m; of type-/ agents:
- Productivity 8;: U'(cl, L)) = U(c] L;)

ts 971
+ Government
+ Representative firm

@ Aggregate uncertainty: s’ = (sg, 51, ..., 5:) W.p. v¢(s?)

@ Resource constraint Vt Vst:
ce(s') + Kea(s') + ge(s') < F(Le(s"), Ke(s"1), ) + (1 = §)Ke(s"™)

with 3. mici(st) = ci(st) and Y, miLi(st) = Le(s?)

@ Complete Markets
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Competitive Equilibrium |

Policy: Given an initial debt, linear labor and capital taxes,
lump-sum taxes, not indexed by i:

{7e(s"), ke(s), Te(s") }est

Conclusion
o
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Competitive Equilibrium |

Policy: Given an initial debt, linear labor and capital taxes,
lump-sum taxes, not indexed by i:

{7e(s"), ke(s), Te(s") }est

+ Government:

D miB(s0) + ) pels)gel(s) S T + .

iel t,st

Y pe(sT)(T(sIWe(sT)Le(sP) + re(sF)(re(sT) — 8)Ke(s™))

t,st
where T =37, . pe(s") Te(s).
+ Representative firm: Static maximization.

Wi = FL(Lh Kt75t) and r = FK(Ln Ktast)
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Competitive Equilibrium |

+ Households:

max Zﬁtz YU/ (ci(sY), Li(sY))

{Ct st LI(St st
such that
S pe(st)[€(s) — wi(s%) (1 — mels)LA(S) + Tals)] < O
t,st

where Q) = (1 + (1 — ko) (ro — 8))kj + Bi(s0).
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Competitive Equilibrium |

+ Households:

max Zﬁtz YU/ (ci(sY), Li(sY))

{ci(st),Li(st)} o

such that

S pels)[cl(st) — wi(s)(L = (sYLIS) + Te(s)] < @

t,st

where Q) = (1 + (1 — ko) (ro — 8))kj + Bi(s0).

First-order conditions:

Standard implementablllty constraints for each agent (Vi € /):

> Bw(sh) [UL(s)ei(s*) + Ui(s*)Li(s")] < Ulls0)(2 —

t,st

Conclusion
o



Introduction The Planner Problem Optimal Taxes Nonlinear Taxes Conclusion
[e]e} 00@000 00 o o

Allocating Aggregates |

v C.E. 3 market weights ¢ = {¢'}, with ¢/ >0 and Y. ¢/n' =1, so
that the individual assignments solve the static subproblem:

U™(c, Li¢) = max > ¢’ U'(c, L)

i LI
{e iel

s.t. Zciwi = c and Z Lz =L

iel iel

Notation:
Let &/(ce(s?), Le(st); @), Li(ce(s?), Le(st); ¢), the solution for i.
Let D(ci(s'), Le(s'); ) = U'(Ei(ce(st). Le(st); 0), Li(ce(st), Li(st): 0)).
Then, U™(c,L;¢) = 3, o'n' Ui(c, L; ¢).

Envelope Conditions:

Um(c, L;¢) = ¢'UL(2", L7 ¢) and UP(c, L; ¢) = ¢'Uj (&', L'; )
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Allocating Aggregates Il

+ FOC if market-representative-agent:

—Ul (et Leig) —¢'Uj(&}, Li; )
UZ(ce, Lt; 9) ¢ UL(&, L}; ¢)

+ Implementability constraints can be rewritten Vi € [:

we(l—7¢) =

Z B've(s*) [UZ (ce(sh), Le(s'): @)&i(ce(s"), Le(s"); d) + ...

t,st

Conclusion
o

e UP(ael(sY)s Le(s) ) Lilee(s), Lel(s'): 9)] < UT(co, Lo ) (R — T)

Proposition: Given {QL}, an aggregate allocation

{ce(sY), Le(sY), Ker1(s)} can be supported by a C.E. < the resource

constraint holds and 3 market weights ¢ and a lum-sum tax T such that

the new implementability conditions hold Vi € I.
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The Planner Problem

Let A = A;, where )\; is the Pareto weight of agent i.

max MY ve(sH) U (ce(sh), Le(sh):
{Ct(sf),Lr(sr),Kt(sr);T;¢}zl_: > vl (e, Le(s"): )

t,st
such that:
@ Resource constraints hold Vt Vst

@ New Implementability constraints hold Vi € /
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Two Examples: Optimal Wedges

- wpge H _ . ’Y
+ Separable Isoelastic Utility: U'(c,L) = 2;c'~7 — 2(L/#')
- T is constant across time and states; kK = 0

(c>(1—L/0==)""

l-0o

+ Balanced Growth Preferences: U'(c,L) =

- Quantitatively: 7 is constant across time and states; k is zero;

+ A partial-equivalence with Ramsey:
In these two cases, these two expressions are proportional for some ji:
S (N Ui(e, L) + plUD (e, L)E + U (e, L)L)

Um(c, L) + plum(c, L)c + Ur(c, L)L]
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Distortionary Labor Taxes are Desirable (sometimes)

The marginal cost from distortions should be equated to the marginal
benefit from redistribution.

@ RA: the marginal benefit from redistribution is constant (zero).

@ Aggregate shocks but no shift in the distribution of types: the
marginal benefit from redistribution is basically constant.

@ Shocks to the distribution:

o Separable isoelastic utility function;
o gi(st) =0, TFP(s;) = 1; 67 /0L is a function of s.
o Then, 7(s*) = 7(s;) and k(s*) = 0.
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Three Differences with a Ramsey Plan

o Capital taxation and time-inconsistency:

o Ramsey: redistribution between private and public sector
e Werning: redistribution between private agents

@ Debt management:

e Ramsey: debt as an insurance tool
e Werning: a Ricardian Equivalence

@ State-contingent capital taxes:

e Werning: Cannot replicate a complete-market outcome
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A Mirleesian Economy with Aggregate Uncertainty

Planner Problem:

max (st TN u(c(st)) — v Li(s") s
S 0t SN (el ()~ (i) ) st

t,st iel

- Resource Constraint holds Vt Vst;
- Incentive Constraint holds Vi € I and for all reports j € /

Li(s)
e(s") 0i(s")

5= s (1) -

t,st
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A Mirleesian Economy with Aggregate Uncertainty

Planner Problem:

max (st TN u(c(st)) — v Li(s") s
S 0t SN (el ()~ (i) ) st

t,st iel

- Resource Constraint holds Vt Vst;
- Incentive Constraint holds Vi € I and for all reports j € /

Li(s)
e(s") 0i(s")

5= s (1) -

t,st

Proposition: At any constrained-efficient allocation:

(i) The intertemporal Euler equation holds.

(i) The implicit marginal tax on labor Ti(st) depends only on the
current skill distribution {6i(st)}.
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Conclusion/Next Steps

@ A rationale for distortionary taxes
@ A tractable model for Ramsey problems with heterogeneity

@ Bridge between Ramsey and Mirlees



