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This Paper

» Show that Mirrlees is an application of DM
e DM: only linear taxation, but...

® ... can treat each income level as different good

» Derive Mirrlees formula from DM formula
s Simpler than standard approach, once...

s ... extension to continuum of goods

» Benefits
e Greater generality Technology, Heterogeneity

s Common economic interpretation “Inverse Elasticity Rule”

s Can easily tackle richer problems Dynamics, Behavioral Margins
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Related Literature

» Variational approach
Piketty (1997), Saez (2001), Golosov et al. (2015)

Variations DM model

[inear Tax Nonlinear

Mirrlees model
Formulas Tax Formulas

» Mirrleesian taxation with GE effects
Rothschild-Scheuer (2013, 2016), Ales et al. (2015),

Scheuer-Werning (2017), Sachs et al. (2017), Costinot-
Werning (2018)
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DM Model

» Policy problem

max W ({uh(xh)}>

s

s.t. G(x) <0

and x" € arg max u"(x) s.t. B(x,q) =0

o If Gis convex and has CRS, can decentralize
s firms max profits at prices p # g

s taxes t =g —p
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DM Model

» Finite agents and goods

s finite population H = {1,2,..., M}
h

s aggregate demands X = Y7, x
s finite set of goods i € {1,2,..., N}
e individual demands x" = (7, x5, ..., x%)

e budget constraints ¢ - VALS 8 MM 5 i

» Continuum of agents and goods

s measure of agents y; over set H

: h
® agents consume signed measure X over X

s linear budget constraints B(x",q) = 0




Mirrlees Model

» Agents
s skills 6 ~ F(0)
o utility U(c,y;0) e.g. u(c,y/0)

» Technology

/ c(0)dF(6) < / y(8)dE(6)
» Budget constraints
c(8) <y(0) — T(y(0))

» Social welfare function W({U(C(Q),y(Q);Q)})
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Mirrlees Model

» Policy problem

(L CORTOTN

.t / c()dF(0) < / y(6)dF ()

and c(0),y(0) € argrrc}ayx U(c, 1;0)- st o =i

o Solve using mechanism design
® incentive compatible allocations c(6),y(0)

@ optimal control problem
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Mirrlees as Special Case of DM

» Commodity space
® single consumption good
s continuum of labor varieties ¥ > 0

s agent 6 chooses ¢ > 0 and measure Hy(y)

» Budget constraint ¢ < /o q(y)dHp(y)

» Taxes
s q9(y) — p(y) on variety y (zero tax on c)

s p(y) =y with linear technology

» Preferences
e must put full mass on one value of y

s Hy(y) is a step function c <g(y)
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Issues

» Natural quantities are densities

e budget constraint
CS/O 7(y)ho(y)dy

s but Hy(y) does not admit density

o Discontinuous effects on demand

= suppose q(y) = p(y) =y
density over y in aggregate

s raise 4(yo) at a point yg
mass of agents shift to y

s reduce q(yo) at y
density drops discontinuously to 0
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A Reformulation

» Integrate budget constraint by parts

c< [ '(y)(1— Ho(y))dy+1
price q'(y)
quantity 1 — Hy(y)

» Overcomes previous problems

s quantities always well-defined

1 — Hy(y) = I(y < y(0))

s Aggregate demand no longer discontinuous

w.r.t. small changes in 4'(y)

1-H(y) = [ (1~ Ho(y))dF(®)
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Diamond (1975) “Many-Person Ramsey Tax Rule”

s e xc’h( + Tt)
oT k i

[

— Encourage goods consumed by those with high B"




DM Formula

e In terms of elasticities

Xy

]lq]




DM Formula

e In terms of elasticities

e Special case: no cross-price effects

N AR

e .
Gzl 85 A

—¥ “Inverse elasticity rule”




Mirrlees Formula.
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Mirrlees Formula.

(- ppaH() + [

Y

with elasticities from

y(t, 1) € arg i LI(g () — Ty - 08
q(y) &

Saez (2001)

‘Substitution | Income
effect weefifeet

Yo Yo + dy




From DM to Mirrlees
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correspondsto ¢'(y) — 4 (y;7) =4 (y) + ' (y)
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: LHS of DM
Recall % (;x?h(wrt))

Ta=1)

%»—-&corresponds o (VNS GV AT
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Agents raise y in response to small T by

"““b rightward shift in H(y)
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(y)

LHS of DM

—% Inverse elasticity rule!
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RHS of DM

Recall ;xi (ﬁh—1+ (Zt]x] gl ))

. —¥ corresponds to

/Ooo(l — Hyg(y)) (,59 = % i t'(z)(1 — Hg(z; I))dz) AL (6)

—¥ use step-function and change variables

/Oo(ﬁ —1)dH(7) +/OO AY )q(g)dH(g)




RHS of DM

Recall ;x?( h—1+— (thx] q,1 ))
. corresponds to

/000(1 — Hy(y)) (ﬁ@ s % OOO t’(z)(l — Hy(z; I))dz) dF(6)

use step-function and change variables

[ - nan@) + [~ ZBa@an)

Combining with LHS immediately gives Mirrlees formula!




Variational Approach

Diamond-Mirrlees (1971) Saez (2001)
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Variational Approach

Diamond-Mirrlees (1971) Saez (2001)
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Discussion

» Technology
DM holds for general G(H) ~§ extends to Mirrlees!
G(H!,..H®) - neutrality still holds with t!(y), ..., t>(y)
production efficiency is optimal

restricted tax instruments ~# modifications
tax formula: Rothschild-Scheuer (2013), Ales et al. (2015), Sachs
et al. (2017), production efficiency: Costinot-Werning (2018)

DWL interpretation

~ Jy BydH(7)
1 — H(y)

|
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Mirrlees
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Lifecycle and Annual Taxation

» Dynamics
& exante 0 ~ F(0)
s lifecycle 6 ~ P(4|0)
» “Annual” income tax g(vy)

» Complete markets

c—/ y(5;0))dP(6]6)

. » Preferences

v(y(;0),0)dP(4]0)
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AN Gt = [0 -paH®)+ [
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o Frisch elasticity holds A = —U. /Uy fixed

o Lifetime effects on A
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Lifecycle and Annual Taxation

lifetime 7/ \ il
; : P avera
effects elasticity 5

o Frisch elasticity holds A = —U. /Uy fixed

» Lifetime effects on A
~—$ vanish with U (c = /O

o0

v(y(9;0),0)dP(6]0); 9)

» Fundamental welfare weights pg only vary with ¢
— By varies less than in static framework
— T=0 if inequality from 0 only




Human Capital

. @ Education e

s affects productivity profile P(]6,e)
s lifetime utility U(c, Y6, e)




Human Capital

o Education e
= affects productivity profile P(4]6,e)
s lifetime utility U(c, Y6, e)

@ Annual tax g(y)




Human Capital

o Education e
. = affects productivity profile P(J]0,e)
s lifetime utility U(c, Y6, e)

o Annual tax g(y)

—¥ Same tax formula goes through!

—¥ /A now also captures effects of taxes on e
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General Heterogeneity

o DM: arbitrary heterogeneity

. ¢ Mirrlees: only one dimension, single-crossing

o Groups indexed by ¢ € P

s preferences U(c,y; 6, ¢)
s single-crossing only in terms of ¢ within ¢

@ & can be arbitrary

% Standard formula goes through
m& Replace elasticities/ welfare weights by averages at y

E[<(y, 9)lv] = | & (v, ¢)aP(9ly)
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Conclusion

» Connection between canonical models in public finance

e Link between widely used tax formulas

s Integrated approach to linear and nonlinear taxation
o Simpler treatment of nonlinear taxation

e Allows for...

s ... weaker conditions for known results

s ... novel extensions that would not be tractable otherwise




