RICARDIAN
EQUIVALENCE




Borrowing limits and Ricardian equivalence

Does the timing of taxes matter ?

How the timing of taxes interacts with restrictions on the ability of households to

borrow ?

Two settings:
(1) an infinite horizon economy with an infinitely lived representative agent

(2) an infinite horizon economy with a sequence of one-period-lived agents, each of whom cares
about its immediate descendant.




Infinitely Lived Agent Economy

Y220 Bfu(cy) (10.2.1) B € (0,1), u (.) is str. incr., str. conc., twice diff.

Inada Condition: ling u'(c) = 4o
C—

J single risk-free asset & R>1
Budget Constraint: ¢; + R™ b1 < yi + by (10.2.2)
by is given, R =1

{y:}f2o is nonstochastic, nonnegative endowment sequence where Yoo 8 y; < 0




Infinitely Lived Agent Economy

Two restrictions on asset holdings {b;}{2:

by >0, Vt=0
b, = b,

i;t = _Z;ozoR_j Vt+j

lim R_Tbt+T =0

T—-co




Optimal consumption/savings decision
when by q = 0

Choose {¢¢, by41}i=o to maximize Y.geq BruU(ct), given by

subject to ¢; + R™ b1 < yr + by (10.2.2)
FOC:
u'(c)= BRU'(cp41),VE =0
u'(cp)> PRu'(ct41) = by =0

The optimal consumption plan depends on the {y;} path




Examples

Excample 1: The consumer is never borrowing constrained.

by =0, {¥e}izo = W Yo Y Y- 3, Yn > Y1 >0
PV of the household’s endowment:

zﬁtyt = zﬁZt(}’h + By) =
t=0 L

=0
PV of the annuity value of C:

C__ YntByi
1-8 1-B2
Solution: ¢;=C,Vt = 0

(Yh=Y1)
bt+1: f_l_'gl

yn + By
1— p2




Examples

Excample 2: The consumer is borrowing constrained the first period.

bo =0, (¥t}izo = WY YuYno--- 3, Yn > Y1 >0
The optimal plan: ¢cg = y; , by = 0

from period 1 onward, the solution 1s the same as in example 1.

Example 3: The consumer is always borrowing constrained.
bo=0,y,=A5L, 1 <A< R, AL <1

Solution where by = 0: ¢,=At, b, =0,V t = 0




Optimal consumption/savings decision

when bpyq 2 Dpyq

Example 4:
by = 0, y=2*

PV of the household’s endowment:

(0.0]

Zﬁw: 1—11/3

t=0

Constant consumption level €:
¢ 1

1-8 1-A8

1-At ¢
b, > b, = —2t/(1 - BA)

Solution: bt— -t




Optimal consumption/savings decision

when bpyq 2 Dpyq

Example 5:

bo=0,y,=A5 1< 1,1 < 1

Solution: ¢; = € even if the by = 0 is imposed




Government

Y220 Bfu(cy) (10.2.1), B € (0,1), u () is str. incr., str. conc., twice diff.
{g¢}i=0: does not appear in the utility function, {T;}=o: lump-sum taxes

Government’s Budeet Constraints:
g

By + g, =71+ R 1B;1q (10.3.1)

By solving the budget constraint forward we reach to an intertemporal constraint:

By = Y30R™ (Tt — Geuj) (103.2)

Fort = 0, lim R TBi7 =0
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Government:

Effect on household

Consumer’s Tax Adjusted Budget Constraint: ¢; + R™ bpy1 < yr — T4 + by (10.3.3)

Solve forward:

by = Z?:oR_j (Ct+j + Tt j — 3’t+j) (10.3.4)

By setting ¢; = 0 we obtain natural debt limit:

by = Z?:oR_j (Te+j — Yerj) (10.3.5)
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Government: 12
Effect on household

Definition: Given initial conditions (bg, By), an equilibrium is a household plan
{ct,bt41}i=o and a government policy {g¢, T¢, Br41}ieo such that (a) the
government policy satisfies the government budget constraint (10.3.1), and (b) given
{1:}{Z0 , the household’s plan is optimal.

Proposition 1: Suppose that the natural debt limit prevails. Given 1nitial conditions

(bg, By), let {C¢, bry1}imo and {G¢, Tr, Br+1}i=o be an equilibrium. Consider any
other tax policy {T;}i=( satisfying

YR oR T, =Y 0 R T, (10.3.6)




Government:

Effect on household

Then {Et' bt+1}?o=0 and {gt, ft, Bt+1}t(?o=0 1s also an equﬂibrium where:

Z?:oR_j (Ceqj + Teqj — Yeuj) (10.3.7)

Br = X0 R (br4) — Gevj) (10.3:8)
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Government: 14

Effect on household

Proof:

15t Point of the Proposition: The same consumption plan {C; }{~(, but adjusted
borrowing plan {be41}520, solve the houschold’s optimum problem under the altered
government tax scheme. Under the natural debt limit, household faces a single
intertemporal budget constraint (10.3.4). At time O:

by = ER_t (¢t — yt) +ZR_tTt
t=0 t=0

We construct the adjusted borrowing plan {by41}i2¢ (by solving the 10.3.3 forward to
obtain 10.3.7) which satisfies the adjusted natural debt limit in every period.




Government:
Effect on household

20d Point of the Proposition: The altered government tax and borrowing plans continue to

satisty the government’s budget constraint. At time 0:
oo (0]

t=0 t=0

Under the altered tax plan with an unchanged present value of taxes, the government can
finance the same expenditure plan {G; }t=¢

The adjusted borrowing plan {B;41}i=¢ is computed in a similar way as above to artive at

(10.3.8).
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Government:

Effect on household

Proposition 2: Consider an initial equilibrium with consumption path {C; }¢= in
which by 1 > 0 forallt = 0. Let {T;}{Z be the tax rate in the initial equilibrium,
and let {T;};=o be any other tax-rate sequence for which

by = ER_j (Ct+j + Tt = Ve+j) 20
j=0

forallt = 0. Then {Ct}i=( is also an equilibrium allocation for the {;};=( tax
sequence.

Proof ?
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