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Overlapping Generations & Fiscal Policy

¥ Focus on Intergenerational Redistribution and other issues excluded in representative agent models.
¥ Assumeéump-sum taxes:

Tyt = percapitanet taxes on the young

Towv1 = percapita net taxes on the olfl.negative, mterpret asrarsfer TRy; = -Top1.

- Government debt = (aggregateat end of period t\Government spending =G

¥ Individual budget constraints with taxes:
Cp+a =W - Ty and  Corag =ty " Torn

) — n
-> IBC: Co+mr G =W Ty " i o

¥ Consumption depends only on the present value of net taxes:
=W ' T, ! Tz’ 1 7141)

- lllustration: Indifference curve diagram. Endowment p@ — Ty, —To41)

- Consider a marginal change in taxes(byi;,! 7T5,41)
If ! T2t+1 =" (1+ I‘t+1)#. Tlt then! (:lt =1 C2t+1 =0 and! at =" Tlt

=> No consumption effect; tax cut is saved.

¥ Neutrality result: OTimingO of taxes over the life cycle does not influence consumption.
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¥ Notes about individual behar from the indifference curve diagram:

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

- increasing in future net transfefsTo41)
- influenced by interest rates though two effects:

- the substitutioreffect;
T2t+1)
- the value of future taxes/transfers(fT,,1)>0, high r reduced 1)

Itr t+1

2. Individual savings do depend on the timing of taxes:

a =W — Ty —Cyp =a(W g —Tye 1, Tor1t)
- increasing in current incom@, | 77,
- decreasing in future net transfét<,,,1), which means increasing ih,, .,

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

¥ Note about derivatives for reference below:
! ! | |
CFrom Gy =C (Wi ! Typ ! 2 ) => a2t = L8 <0, Define jok = " ;o2 > 0.

T lT2t+1 I+req T (W' Ty) ITR ITor41
n I
_ . . ' a —_— — n q_
Budget equations implya,, ' TWAT)) =1#+yams (W#Tl) and,T2t+1 T,
la _—_n IC/_U: —n 1 Iq_ T

IMorer ~ ITorer — T T(W'T) 1+rt+1 1" ay).

SO
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The Government Budget

¥ Budget equation:
Dip1 =@+1) Dy +Gp —[Ly - Typ +Lig - Ty
- New element as compared to the representative agent model:
Intergenerational redistribution = Transfers from (or taxes on) retirees financed by taxes
on (or transfers from) workers in same or other period

¥ Capital market equilibriucondition:
- Savings by the young are invested in capital and government bonds:
Kisr + Drag = Leta(W ™ Ty, TorarsFran)
- In a growing economy, balanced growth requires restrictions on policy.
Common to express debt as debt/GDP ratio; express taxes as share of income = tax rates.

- Express market clearing in efficiency units:

_ 1 n it Torn
Kir + desr = @mjaegy 'S wyw, o feen) WG

whered; = Dy /(A;L;) = debt per efficiency unit (if A consta perworker).
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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 identicdildo redistributional effects.

¥ Lessons:
- Budget deficit®OmatterO in the OG moBelan 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 gaoesanot on deficit measures.

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

- Best measure of income effects in OG models.

- Detailed empirical estimates available, but subject to projectronse
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Scenario #1. Unexpected oneme transfer from young to old

¥ Consider tax changésl;; =! T>0and! T,; =" (1+n)! T <O.
¥ Assume normal consumptiomjvc.\fliTl) #(0,1) anday, = ,(Wi—aTl) =1" 5 (W T) #(0,1

1. Partial equilibrium effets: Individual responses at a given initial interest rate:
¥ Young generation:! C;; =" AW, Tlt)$ T<0 ta="@a" #(W T ))SH T<0.

¥ Old generation:  AC,, =—-AT,, = (1+n)AT > 0.

¥Result: Decline in savings & supply of credit. Increase in total consumption.

2. Equilibrium effects in period t (given)k

¥ Condition: Kit1+ Deyg = L -a(W = Tie, Torra, feia)
¥ Differentiate: I Ky = Lt(" ay! T+a/! rt+1) where! 1, = " (K)! Ky /Lisg
— ! Kt 1 — ay n
=> Lt+:. = 1+n+ar( ) I' T <0, provideda, f" (k) <1+ n. Result: reduced capital stock
3. Dynamic effects in subsequent periods:
K " Weg " (Criar ! 280 ')" Ko ! E - with slow return to steady state.

¥ Graph: functiork, 4 =! (k,) shifts down in period t; then returns to normal => converge to old k

¥Overallconclusions: Reduced m#al stock, higher interest rate, return to steady state.

¥ Note: government budget balanced in all periods. No changes in debt.



Scenario #2: Preannounced transfer from young to old (ondime, one or more periods ahead)

¥ Consider tax changésly; .1 = AT >0 and! TRy ="! Toryy =(@+n)! T>O0.

¥ Known to generation t at timgkample: Retirement benefit enacted in period t.]

. Individual responses in period t: Generation t expgett® ,; = (1+n)! T >0 and consumes more:
| Cy ==k #1+N)! T>0and! 8 =" ! Cy =" Zr5¥L+N)! T <0, wherejrk =" 12> 0,

. Equilibrium effects:! K1 = Lt(" %ﬂl+ n!' T+a,! rt+1)

. !ﬁ:l _n 1+nﬁrléi$(k)) K1+n)! T <O0. Find:Decline in savings & supply of credit.

. Dynamics over timek,.q " w44 |
¥ Impact on genetian t+1: Higher taxes and lower wages €5y, 1 ! ,a,41! )" k;4o! E

¥ Graph: functiork; .1 = K(K;) shifts down in period t; also down in t+1; then return to normal

=> Converge to old’k

¥Overallconclusions: Reduced capital stock, highesrest ratereturn to steady state.
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Scenario #3. Deficitfinanced tax cut to be paidoff by future generations

¥ Consider Tagutfor periodt workers, financed by budget deficit !d>0.

¥Resulting debt paid off by workers in peri{td1). No taxes onatirees. No fiscal impact after (t+1).

Period t: I Ty =" 1 d <0, Impliespublic debt! D;,; =L;"! d>0.
Period t+1: I Tyieq = L—(1+ liz1)"! Dy = 11&;1 "I'd>0.

1. Partial equilibrium effects in peried
| Gy =war; 8 420, Aa = (L %) Ad = ayAd > 0.

2. General equilibrium effects in period t (giveh: k

¥ Condition: Kt"‘l = Lt Ia(m " T'll ’T2l+1 ,rt+1) ! Dt+1

¥ Differentiate: I Kiy = Lt(aW! d+a,! rt+1) L:! d, where! 1,4 = " (K) llft:ll
_ I K +1 — (1" aW)! d . n
=> Lt-til =" a0 < 0, providedl+n> a, f" (k).

¥ ResultSavngs increase less than debt => OCrowding outO of capital investment.
3. Dynamics over timek;,; 4= W, .

¥ Impact on generation t+1: Higher taxes and lower wagd€qz; ! ,aq ! )" Ko ! E

¥ Graph: functiork;,; =! (K;) shifts cbwn in period t; also down in t+1; then return to normal

¥Overall conclusionDeficit-finance seems to hawtaditionalO crowding out effects.

¥ Note: Qualitative results are simitarScenario #2Claim: They are equivalent up to a scale factor.
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Comparison between defici#finance and intergenerational redistribution

¥ Redistribution scenario: | Ty =1 T>0 and ! Ty ="A+N)! T<O.
¥ Deficit finance scenario: ! T4 = 1;:—?1"' d>0and ! 7, ="1d<0.
¥ Supposé T = 12;1 "I d. Then

- Generation t+1 faces the same change in thxgg,y =! T

. . T 1
- Generation t faces the same change in the present value of thxes 1+ft”11 ="1d
+
=> Periodt consumption, savings, and capital accumulation regsoa® the same.

- Conclude: Deficit finance has real effects because it redistributes real resources.

Scenario #4(Burden sharing): Share " [0,1] of deficit! d imposed on the next generation.
- AssumeATy; =—Ad <0, ! T4y = = i my g " Tor = @+ d@" #)>0.

I+n
- Implies same aggregate budget deficit and public ddbt,; = L;"! d >0 as in Scenario #3.

¥ Partial equilibrium effects in peridd
_ c>l _ o _ Ic,
! C_I_ (W#T ) $d+- (1+ rt+1)l d(l# % O/OWSJ d because= T l+|:’|£+1 W' T

la, = (1" #$(v£f/OlT)) d Find: Real effects proportionalto If ! =0, ! @, =! d and! k;,; =0.

Conclude Deficit-finance has real effects only to the extent that it redistributes across generations.

Interpret obser@d budget deficits as noisy signals of intergenerational redistribution.
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Repeated Intergenerational Transfers: $cial security

¥ Distinguish two basic systems:

1. Fully funded: Contributions invested & returned to same generation.
(I Ty =1 T>0,! Toryg =" A+r149)! T <O) for all t.
No intergenerational transfers => No real effects.

2. Payasyou-go: Contributions transferred to the old.

=> System of repeated intergenerational transfers => Crowds out capital.
- Constant payment:  (ATy; =AT > 0,ATy =—(1+n)AT < 0) for all t.

- Constanttax rate: (! 7}, =W, "#>0,! T,, = $(1 + )W, "#<0) for all t.

- Constant tax rates assumption consistent with balanced growth.

¥ Partial equilibrium impact of PAY-&ocial security depends on the present value of taxes:
! Tlt + ! T2t+1 :\M ||#$ (1+n)Wt+1l# — \M ||#u(1$ Wt+1 1+n )

T4 T+ Wi Hha

which depeds on the relationship between interest rates, wage growth, and population growth.
] 1+r

¥ Social security in steady stat,; = 1+ g)W, => ! T;; + ot - W, "#"(1$ w)

Conclude: Payasyou-go social security is costly in steady staduced utility)

if and only if the economy is dynamically efficient.
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Government debt(Diamond, 1965)
¥ Assume no taxes on the old and no social security. Wriés Tunction of debt:
Diyg =@+1r)ID; +G, " L 1Ty
=> Ty = L%(Gt +(1+1;)-D; — Dyyy)

¥ Intuition: Initial debts a burden. Budget can be shifted forward by issuing new debt (rolling over).

¥ Tax burden in steady state:
- Assume new debt issues are constant shafavage income (consistent with constant debt/GDP)

- Assume real government spending is consthate# of wage income:
D; =! "W Lis, Disg =1 "WL;, andG, =! "W, L;where wages grow at rate g.
1 n 1 L 1
= Ty =!"W+1+n) #W$1|t__fl$#w

_ T _ Iy
= g =7 +0-(1-@nig)
¥ConcludeTax rate depends on the relationship between inteatest, wage growth, and population growth.
- Debt is a burden in steady state if and only if the economy is dynamically efficient

- Equivalence of debt and social security: Present value of retirement benefits is a government obligation.
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Scenario: Dyramics of a permanent increase in debt/income:

¥ Initial period:! Ty ="W! #<0$ (C %a; %
- Increase in savings is LESS than the increase in #ight; = L, - a8, — Dy, down =>k; 4 | .

- Generation t is better off: lower taxes and higie¢urn to savings.
1+rt

¥ Subsequent periods (t+i, i>0)Ty,; =" W, (1" m)! #>0% (Cy %a 9.
=> MappingK;,1 =! (K;) shifts down permanently => Reduced k*.

- Generations t+i are worse off: higher taxes and (due to reduced capital stock) lower wage.

¥ Conmon applied questions: for a given policy change, determine
(a) the impact on consumption, savings, and the capital stock over time;

(b) the impact on the utility of different generations (i.e. on their consumption opportunities).

Alternative scenarios
- Case of external debt (discussed in Diamond): asdime = L, &

Then impact on k* is reduced (only due to reduced a). Implicitly assumes no private capital flows.

- Case of a small open economy: no impact on r, no impact on k, fateljrcovers gap between
Kt+1+ Dt+1 and Lt 'a{

Optional Exercise Show that an expansion in social security has similar effects as higher debt.
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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
C2t+1 + (1+ n) ! bt+1 = (1+ I‘t+1) ! a

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

- Motives for bequests are an empirical isBurany possible motives.

- Here focus omure altruism to show that it yields a dynastic model with Ricardian neutrality.

¥ Preferences: defing ¥ utility from own consumption plus discounted utility of children.

Vi =U(Cy)+! "U(Chpy) +#(N) "V,
- Utility depends on bequests => ValMg,; =V (b,,1). [Defer details: example of dynamic programming.]
- Each generation has in effect preferences over an infinite horizon (over two OgoodsO):

— i _ i $
Vt - # ! (n)I [U(C1t+i ) + $%(C2t+i+1)] - U(Clt) + # ! (n)I [U(C1t+i ) + W%(Czui )]
i=0 i=1

- Similar to representative agent model, except that generation t dassitrol all resources:

- Applies only if desired bequests are fregativeD called Ooperational bequestsO.
- Note on! (n): obtain discretdime version of Ramsey model if weight is proportional to (1+n).
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2. Combine bequestsaand government bonds

- Claim: Ricardian neutrality applies when altruistic bequestspeeative (Barro 1974).
- Individual budget equations:
Crta =W +b ! Tyr and  Copyg +(@+N)1byy = (@+rg)ta " Tor
Assume B+1=0 because tax timing within a geneoatis neutral.

- FOC forassets: U (Cy;) =1 "(1+149) "U' (Coyq)
- FOC for bequests: 22"u'(C,.,) # $"u(C,,.,), with equality if .;>0.

1+n
¥ Scenario: Consider a defiimanced tax cut in an equilibrium allocation with strictly positive bequests:

- Tax cut forperiodt workers; resulting debt paid off by peri¢ie-1) workers. No tax change for retirees.

- Recall effects without bequesi; " (Cyi,a) #' Corpq # andTypq " (Cpap, a41) #
- Recall the bequest conditiof™™ "u'(C,,,,) = #"U(C,,,,).

T+n
- Condition is violated if(Cy41 ! ,Cii41 ") => Bequests must increase.
- How much? Suppose savings & bequests changkdy= —AT,, and(1+n)! b,, = A+r )" T,)
1 b, =0 so present value of consumption unajeh

- Generation t! T, + 37"
=> on change in assets, no chang&in,, no change inr;,; => no real effects in period t.

- Generation t+1! T;;,q =! b;,1 so present value of consumption unchanged => no real effect.

- Both gerrations face unchanged consumption opporturfitie®Cs remain satisfied.

¥ Intuition: Generation t buys all the new government bonds and gives them to their children.
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The Controversy about Ricardian Equivalence

- Huge literature in 198630s. Empiricaevidence: Surprisingly difficult to reject zero interest rate effects,

zero crowding out of investment, zero impact of current account.

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

Numerical examples: Poteds&ummers (JME 1987)

¥ Issue #2: Do we ever observe @Rlian experimentsO?
- Experiment: Tax cut followed by tax increases with equal present value.
- Assumes exogenous spending; cf. Bohn (JME 1991): Budget deficits are corrected about 50% by lower
spending, 50% by higher taxes
=> Budget deficits signal deiced spending; MPC>0 is rational.

¥ Issue #3: Suppose Ricardian equivalence is approximately correct, should economists still care about
government debt & deficits?
- Political economy issu@ddynamic games between generations about redistributioregjbetween

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.
- Version #1:0G without altruism OAccidental équestsO due to incomplete annuity markets
(Model assumes each generation inherits an exogenous fraction of the previous generationOs resources.)
- Version #2 OG with altruistic/dynastibequestsExperiment: Decline in birth rates; rising longevity.
¥ Result with accidentaequestsBequestsemain high => Return on capital declines.

¥ Results withyhastic bequestslecline => Return on capital remains high, determined by time preference

World Savings Rate World Return on Capital
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