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Overlapping Generations & Fiscal Policy

¥ Focus on Intergenerational Redistribution and other issues excluded in representative agent models.
¥ Assume umpum taxes:
Tit = net taxes on the young
Tot+1 = net taxes on the old (where negative meansfean
- Government debt ={ (at end of period t)
- Government spending = (aggregate)

- Simplify: Abstract from productivity growth unless noted otherwise.

¥ Individual budget constraints with taxes:
Cuta =Wl Ty  Cour=W+ni)la, " T
=> IBC: W =Cyt + T *+ g (Consa + o)

¥ Consumption depends only on the present value of net taxes:
— Tow
Cy =CL(WL ! Ty ! 1+2;t+11 Ti41)

- lllustration: Indifference curve diagram. Endowment p&\ ! Tj;,! Tr141)

- Consider a marginal change in taxgs(b Ty;,! Toi4q)
If ! Toryq =" @+ 1) # Ty then! C; =1 Cyyy =0and! a, =" T,
=> No consumption effect; tax cut is saved.

¥ Neutrality result: OtimingO of taxes over the life cycle is irrelevant



¥ Lessons from the infifence curve diagram:

1. Consumption is
- increasing in current incomé@4 | Ty;

- increasing in future net transfe(sTo41)
- influenced by interest rates though two effects:

- the substitution effect;

- thevalue of future taxes/transfers:(if To;,1)>0, high r reduceéillkm)
t+1

2. Individual savings do depend on the timing of taxes:
a =W — Ty —Cyp =a(Wig — Ty, Toru1y)
- increasing in current incomé@f —Ty;

- decreaing in future net transfers-To41)

- influenced by interest rates like consumption, but in the opposite direction.
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The Government Budget

¥ Budget equation:
Dis1 =@+1)! Dy + Gy " [Ly Ty +Lgq oy
- New element as compared to the representaieat model:
Intergenerational redistribution = Transfers from (or taxes on) retirees financed by taxes
on (or transfers from) workers in same or other period

¥ Capital market equilibrium condition:
- Savings by the young are invested in capital anetgnment bonds:
Ki+Dy =Lya"agaiM! Ti1aTor )
- In a growing economy, balanced growth requires restrictions on policy.
Simplify: assume no productivity growipolicy unrestricted.

- Express market clearing in p@orker units:

ke +d; = ﬁ tag g (Wera ™ Tygng, Tors 1)
whered; = D, /L; = debt per worker.
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Government debt in steady stat€¢Diamond, 1965)
¥ Assume government debt per worker is held congdars,d

- Debt was issued for the benefit on some initial generation.
- AssumeG, =T, =0; successive young pay interest on the debt.

¥ Tax burden: in the budget equation impbBgg, =d!L; for all t:
diL; =d+r)!dILy +G " L 1Ty = d=0+r)!d/1+n)" Ty

1+r, " n
=> Tlt:d!(lTrt] 1):d!i+n

- Sign depends on relat between interest rate and population growth rate.

=> Debt is a burden, if and only if r>n.

¥ Analogous argument with productivity growth:

- Hold debt per efficiency unit of labor constant => Allow debt to grow at rate (1+n)(1+gq)
1+r " 1)

(@+n)1+9)
=> Debt is a burden, if and only if 1+r>(1+n)(1+g).

=> Requires delgerviceT;; =d!(

- Is 1+r<(1+n)(1+g) possible? Case of dynamic inefficiency (later). Then more debt raises welfare.

¥ Capital market effects: Higher debt and lower savings (assiag@) => K'! , r
- Case of external debt (Diamond): only effects of reduced savings.

- Case of a small open economy: only current account effects, r exogenous.



Social security in steady state

¥ Distinguish two basic systems:

1. Fully funded: Contributions ingé&ed & returned to same generation
=> No intergenerational transfers: Neutral.
2. Payasyou-go: Contributions transferred to the old.
=> System of repeated intergenerational transfers:
Ty ='T>0! Ty =" @+n)! T<O) for all t.

¥ Effect on individuals t{ajiven r) depends on the present value of taxes:

+1 — + n 2'n
Cy+ S =W (T o) =W Tl

T

- depends on relation between interest rate and population growth rate.

- pay-asyou-go social security is costly, if and only if r>n.

¥ Capital market effect: Lower savings &%, r*"
¥ Equivalence between debt and social security:
- Promised benefits are a form of public debt.

- Example of why measured deficits are often misleading.

- Applied issue: Interpreting social security reform: Which generations pay?
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Three Propositions on Tax Policy Analysis of marginal changes. Claims:

1. Intergenerational redistribution has real effects.
2. Public debt & deficits without intergenerational redistribution are neutral

3. Public debt & deficits have real effects that are idelnictheir redistributional effects:

¥ Lessons:
- Budget deficits OmatterO in the OG méud=in have effects consistent with traditional crowding out.
- Budget deficits if and only if there serve as an indicator of intergenerational redistribution.

=> Focus of fiscal policy should be on redistribution across generations, not on deficit measures.

¥ Definition:Generational Accour#t Present value of current and expected future net taxes on a cohort.

- Best measure of income effects in an OG model.

- Detailed empirical estimates available, but subject to projection errors.



Experiment 1. Impact of a onetime transfer from young to old:

a. Unanticipated
- Consider marginal tax chang€s7;, =! T>0,! T, =" (1+n)! T <0)
_ i1a-%Cu
Assume normal consumptlogm e (0,1).

¥ Partial equilibrium effects (at the initial interest rate)
Gt = gy § T<0t & ="
and ! G =" T,y =1+nm)! T>0.

M T<0

#(VV 1]t)

=> Decline in aggregate savings; increase in aggregate consumption.

- But interest rate will changé:r,; = f"! kiy = f"! & /(1+n)

¥ General equilibrium effects differentiate
Kesa + dias = g ! @O " Ty Topaa fra)

with respect to T, notlng thata,, 1, < 0:

" f'#,, -

Ay T, AT<Olr,, = By,
1+n+ar#ll fll) 1+n+ar#ll fll)
- Dynamic effects in subsequent periods:

Keg " Wern!" (Craaliapg!)” k! E

with slow returnto steady state.

#T>0

VK =
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Experiment 1 (cont.). Impact of a onetime transfer from young to old:
b. Pre-announced (one or more periods ahead)
- Consider tax chang@\ Ty = AT > 0,AToi4q =—(1+N)AT <0)
known to generation t at timgHxample: Retirement benefit enactedpieriod t.]

¥ Anticipation effect in period t:
- Partial equilibrium, noting thadzT2 > 0:

Lo, =ap "THA+N)"I TI<O! Gy =#1a,>0=>  a!" kug!" Wuy!

=> Decline in aggregate savings, increase in aggregate consumption.

¥ General equilibriumfiects: differentiate
kg +dg = ﬁ La(W; " T, Tos41:7141)
with respect to Fi.1:
—ar -(1+n —f")-ar -(1+n
e I . R O)
1+n+a, - (-f") 1+n+a, - (-f")

- Effects on generation t+1.:

AT >0

- Partial equilibrium: Generation t+1 pays more taxes
=Ty (Cpa)# ko # .
- Reinforced by lower wage; modfil by changing interest rate

¥ Qualitative conclusions: Reduced capital stock, higher interest rate.
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Experiment 2. Public debt & deficits without intergenerational redistribution.

- Consider tax changeTy; =! T (positive or negative).
- Without redistribution at time ¢ To; =0, soAD;,y =—L;-AT >0
- Without redistribution in future period$:Ty;q =! D40 =0, so

! Topa = A 140) ™ Dyyg L, = L rq)"(#! T)

= Tt Ty =1 Tl (1) "6 T) =0

S
=> Unchanged generational accouxt effect on consumption.
- Capital market implications:
Worker savings change Bya; =" T; "1 C; ="1 T>0
On aggregateb 1" a, =L 1(#"' T) =" Dyyq
=> No effect on capital accumulation & no effect on interest rates.

¥ Conclude: Neutrality result gles.
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Experiment 3. Public debt & deficits to be paidoff by future generations

- Generic example: Tax cut for peribavorkers. Resulting debt paid off by periftet1) workers.
No tax change for retirees.
- Partial equilibrium effect on individus taking the interest rate as given:
I Ty =" T<0=>ADy;; =L;-AT >0, requires

— 1 n _ 41, n
! T1t+1 T Ly (1+ rt+1) ! Dt+1 - 1+t;1 'T>0

Periodt implications: Ty 1"~ (Cyy, 8, )#

- General equilibrium effects: differentiate
kivatdig = ﬁ La(W, " T}, T541,7141)
with respect to Z.4, noting! d;,1 =1/(@+n)"! T >0:
! I(t+1'|'! dt+1 = ﬁ(aw"Tl AT+ Ch #" I(t+1)
L B, )# T<0
1+n+a 4" ")

=> Decline in the capital stock.q "

(rt+1#’Wt+1! )
- General equilibrium effects: Identical to the case ofggneounced transfer, ifi¢ transfer amount is the
same in present value => Equivalence of public debt and social security.
¥ Conclude:
- Budget deficit/debtan haveOtraditionalO crowding out effects.

- Budget deficits = noisy signals of intergenerational redistribution.
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Altruism and Bequests
¥ Define: b1 = bequests from generation t to t+1

1. Return to OG model without government budget equations
Cie +ag =W +hy
Corra + A+ N) 1By =@ +rg) !

Constraint: b1 # 0. Every person has 1+n children.

¥ Preferencesefined recursively: Y= utility from own consumption plus discounted utility of children.
Vt = U(Clt) + ﬁ ) U(C2t+1) + )/(I"I) 'Vt+1
- Utility depends on bequests => Valg(b, ). [Defer details: example of dynamic programming.]

=> Each generation bareferences over an infinite horizon (over two OgoodsO):

Vi = # () TU(Cyui) + $%(Crruinn)] = U(Cyy) + # F () [U(Cy) + 707 %(Cori)]

- Similar to representative agent model, except that genetadioes not control all resources:

- Applies only if desired bequests are mwyativeb called Oopetianal bequestsO.
- Also: ! (n) unrestricted. Discreteme Ramsey model if proportional to (1+n).

¥ Note: Motives for bequests are an empirical iBsmany possible motives.

- Here focus on pure altruism to show that it yield$ynastic model.
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2. Combine begquests and government bonds

¥ Claim: Ricardian neutrality applies when altruistic bequests are operative
- Individual budget equations:
Cita =W +b —Tirand Gy +A+miby =+ )ta " Tory
Because tax timing within generation is neutral, simplify by assuming.+1=0
— 1+r

- Government budget equation (per worke);; = o 1d, " Ty,

- Capital stockk,q = ¢-a, ! dyy

-FOC: U (Cy) =/ "(1+142) "U' (Copaa)
ﬁ"U' (Cii1) # $"U(Cyyq), with equality if k>0,

¥ Condler a deficifinanced tax cut in an equilibrium allocation with strictly positive bequests:

- Tax cut for perioe workers; resulting debt paid off by peri@et1l) workers. No tax change for retirees.
- Recall effects without bequesiB; = (Cit,a;) T= Cy14y T and Ty, 1 T= (Cppa1,a,49) 4
- Recall the bequest conditioif—n U (Cpypq) =B-u(Cyyiq)-
- Condition is violated i{Cyi41! ,Ci141 ") => Bequests must increase.
- How much? Suppose savings & bequests chanderby="! T3,,! b, = (1+714)("! T3,)

- Then! Tlt +1+:'I:t+1 | bt+1 = O and! bt+1 " T1t+1 = O

- Generation t buys all new government bonds & gives them to gen. t+1.
- Both generations face unchanged consumption opportuBiEEXCs remain satisfied.

¥ Conclude: Ricardian neutrality appl{&sarro 1974).
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The Controversy about Ricardian Equivalence

- Huge literature in 198680s: Seater (JEL 1993). Symposium: Barro (JEP 1989) vs. Bernheim (JEP 1989)

- Empirical evidence: Surprisingly difficult to reject zero interest rate effects, zerdiagpaut of

investment, zero impact of current account.

¥ Issue #1: Where are the disagreements?
- Agreement: Distortionary taxes have incentive effects
- Agreement: Income effects of temporary tax changes are small
Ricardian: MPC=0; Life cycle MPC~{lanning horizon)
- Dispute is about income effects of OgenerdéingthO tax changes

Numerical examples: Potedsummers (JME 1987)

¥ Issue #2: Do we ever observe ORicardian experimentsO?
- Experiment: Tax cut followed by tax increases with equadgnt value.
- Assumes exogenous spending; cf. Bohn (JME 1991): Budget deficits are corrected about 50% by lower
spending, 50% by higher taxes

=> Budget deficits signal reduced spending; MPC>0 is rational.

¥ Issue #3: Suppose Ricardian equivalencppeoaimately correct, should economists still care about
government debt & deficits?
- Political economy issudddynamic games between generations about redistribution; games between

citizens about size of government.
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Application to Demoqgraphic Change Do Bequests Matter?

¥ Bohn (2006): Calibrated world economy. Fact: Large fraction of individual wealth is due to bequests.

- OG OselfishO interpretation: Bequests due to incomplete annuity markets = OAccidental bequests.O Assun

each generation inherigs exogenous fraction of the previous generationOs resources.

- Altruistic interpretation: Dynastic bequests.

¥ Suppose birth rates decline: Exogenous bequests remain high => Return on capital declines. Dynastic beques
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