Lecture 8: Fiscal Policy in the Growth Model

Economics 714, Spring 2018

1 Fiscal Policy in the Growth Model

Focus on deterministic neoclassical growth model with fiscal policy, date-0 sequence for-

mulation
A government policy is a sequence of spending {G,} and taxes {7;} that satisfy the

government budget constraint:

Z @Gy = Z a1y
t=0 t=0

Government spending not valued, will consider different tax instruments to raise rev-

enue T;.

Households face budget constraint:

Z%[Ct + L] = ZQt[Tth + w Ny — T
t=0

t=0

Capital law of motion:

Kt+1 = (1 - (S)Kt —|— It
Goods market/ aggregate feasibility:
Ct + [t + Gt = F(Kt,Nt)

A competitive equilibrium is a price system {q;, r;, w,;}, an allocation {C}, Ky, N, },
and a government policy {Gy, Ti} s.t. (i) households optimize, (ii) firms optimize, (iii)

markets clear



Ricardian equivalence: If T; is lump sum (i.e. independent of household choices) then
timing of taxes is irrelevant, all that matters is date-0 present value.

Level of taxes and spending (even if lump sum) matter because of wealth effects.
Assume U(Cy, N;) = U(C}), so N; = 1, define F(K, 1) = f(K).

Equilibrium conditions:

u'(Cr) = pu(Cir)lreg +1 -0
= Bu(Crpn)[f (Kis1) + 1 =]
Kt—l—l - f(Kt) + ]. - 6Kt - Ot - Gt

Dynamics:

Ac=0 = f(K)=p+0

Ak=0 = f(K)=C+6K+G

1.1 Distorting Taxes

Now consider linear tax 7V on labor income, 7 on capital income:

1—;5 = TthtNt + TtK(Tt — 5)Kt

Government budget constraint as before with this definition of revenue.
Define after-tax gross return R =1+ (1 — 75)(ry — 9).

Household budget constraint, using capital law of motion:

Z @|Cr + K] = Z q[(1 — TtN)tht + RtKKt]
t=0 t=0



Firm problem unaffected: w; = Fy, r; = F.

Households: now allow elastic labor supply, so solve

[e.9]

¢
Cy, 1 — N, 1. BC
{Ct,%i}liNt}gﬁ u(Cy, i) s

Equilibrium conditions:

uc(Cr, 1= Ny) = PBuc(Crir, 1 — Np)[1+ (1= 750 (Fr(Kig1, Nija) — 0))]

UL(Ct, 1— Nt)
UC(Ct, 1— Nt)

Kt+1 = F(Kt,Nt)+1—5Kt—Ct—Gt

= (1- TtN)FN(Kt, Ny)

2 Ramsey Optimal Taxation

2.1 Setup

Look for linear taxes that fund given {G;} and maximize household welfare

First, find implementability constraint summarizing equilibria. Rewrite HH BC:

ZQt[Ct - (1 - TtN)tht] = Z Qt[RtKKt - Kt+1] = CIORé{KO
t=0

t=0

Then use HH first order conditions to substitute out for prices
> BUc(Cr, 1=N)Cy=Up(Cy, 1=N,)Ny] = Uc(Co, 1—No) Ko[1+(1—73) (Fic (Ko, No)—9)]
t=0

Primal approach: solve for allocation first, back out supporting taxes from equilibrium

conditions:

( uC(Ct,l—Nt) _1) 1 _ 1_7_K

Buc(Ciy1, 1 — Niga) Fr (K11, Neyr) =0 t+1
urp(Cy, 1 — Ny)

uc(Cy, 1 — Ny) Fn (K, Ny)
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& only affects period zero: initial capital is inelastic, tax it as much as possible. To

make problem interesting, restrict 78 < 7K.

Define U(C,N) =U(C,1 — N) so Uy = —Uy. Also define:

Then Ramsey problem can be written:

o0

o max > " BW(Ch, Nis A) = Ac(Co, No) Ko[1 + (1 — 70) (Fic (Ko, No) — 6)]
ty N t41,4VE =0

subject to (multiplier p;):

Ot ‘l— Gt —|— Kt—l—l - F(Kt,Nt) + 1 - (SKt



