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Abst ract

Thi s paper surveys the literature on the macroeconom c effects of government
debt. It begins by discussing the data on debt and deficits, including the
historical tinme series, measurenent issues, and projections of future fisca
policy. The paper then presents the conventional theory of government debt,
whi ch enphasi zes aggregate demand in the short run and crowding out in the
long run. It next exam nes the theoretical and enpirical debate over the
theory of debt neutrality called Ricardian equival ence. Finally, the paper
consi ders the various normative perspectives about how the government shoul d

use its ability to borrow

JEL Nos. E6, Hb6



I nt roduction

An inportant econom c issue facing policymakers during the last two
decades of the twentieth century has been the effects of governnment debt. The
reason is a sinple one: The debt of the U S. federal governnent rose from 26
percent of GDP in 1980 to 50 percent of GDP in 1997. Many European countries
exhibited a simlar pattern during this period. 1In the past, such large
i ncreases in government debt occurred only during wars or depressions.
Recently, however, policymakers have had no ready excuse.

Thi s epi sode rai ses a classic question: How does government debt affect
the econony? That is the question that we take up in this paper. It wll not
surprise the reader to |learn that macroeconom sts are divided on the answer.
Nonet hel ess, the debates over governnent debt are fascinating and useful to
study. They are fascinating because they rai se many fundanental questions
about econom c behavior. They are useful to study because |earning the
sources of disagreenent can help an inpartial observer reach a judgnment of his
own.

Qur survey of the effects of governnent debt is organized as foll ows.
Section | considers sone of the data on governnent debt. These data give sone
sense of the history of governnment debt in the United State and el sewhere.
This section al so discusses sone recent projections for the beginning of the
twenty-first century.

Section Il then exam nes the conventional view of the effects of
government debt. We call this view "conventional" because it is held by nost
econom sts and al nost all policymakers. According to this view, the issuance
of governnent debt stinulates aggregate demand and economic growh in the
short run but crowds out capital and reduces national incone in the |long run

Section Il turns to an alternative view of government debt, called

Ri cardi an equi val ence. According to this view, the choice between debt and



tax finance of government expenditure is irrelevant. This section discusses
the basis of this idea, its history and inportance, and the debate over its
validity.

Section IV noves frompositive to normative analysis. |t considers
various perspectives on the question of how the governnment should use its
ability to borrow. The discussion highlights the potential significance of
countercyclical fiscal policy, optiml national saving, and intertenporal tax

snoot hi ng.

I. The Data
In this section we present sone basic facts about government debt and
deficits in the United States and other countries. W give the official data,
and then exam ne a nunber of issues regarding the appropriate neasurenent of
fiscal policy. W conclude the section by considering projections of future

fiscal policy in a nunmber of countries.

A. Debt and Deficits in the United States and Other Countries

We begin with data fromthe United States. Panel A of Figure 1 shows
U S. federal debt as a percentage of gross national product over the past 200
years.! It is comon to exclude the debt of state and | ocal governnents, as
we do, although for many purposes it is nore appropriate to consider the
consol i dated debt of all levels of governnent. Mbst state governments hold
positive net assets, because they are prohibited fromrunning deficits in

their operating budgets, and because the assets they accunulate to fund

W take GNP data fromBerry (1978, table 1B) for 1791 to 1868, from
Roner (1989) for 1869 to 1928, and fromthe National |ncone and Product
Accounts since 1929. The end-of-year debt comes from Bureau of the Census
(1975, series Y493) for 1791 to 1939, from Congressional Budget O fice (1993,
table A-2) for 1940 to 1961, and from CBO (1997a, table F-4) since 1962. W
splice the series multiplicatively at the break points and convert debt from
fiscal -year to cal endar-year form



enpl oyee pensions exceed the debt they issue to finance capital projects. The
figure shows federal debt "held by the public,” which includes debt held by

t he Federal Reserve System but excludes debt held by other parts of the
federal governnent, such as the Social Security trust fund.

The primary cause of increases in the U S. debt-output ratio has been
wars: The War of 1812, the G vil War, World War I, and World VWar 11 al
produced noticeabl e upswi ngs in federal indebtedness. The G eat Depression
and the 1980s are only two peacetinme intervals when this ratio increased
significantly. Between these sharp increases, the debt-output ratio has
generally declined fairly steadily. An inportant factor behind the dramatic
drop between 1945 and 1975 is that the growh rate of GNP exceeded the
interest rate on governnent debt for nost of that period. Under such
ci rcunst ances, the governnent can collect taxes equal to only its non-interest
spendi ng, finance the interest paynments on the outstandi ng debt by issuing
nore debt, and still watch its debt grow nore slowly than the econony. This
situation has potentially inportant inplications for the effect of government
debt, as we discuss later.

Panel B of Figure 1 shows the U S. federal budget deficit as a share of
G\P over the past 200 years.? These deficit nunbers are for the so-called
"uni fied budget,"” which includes both "on-budget” itens |ike national defense
and "of f-budget" itens |ike Social Security, thus capturing essentially all of
the fiscal activities of the federal government. Once again, the effect of
wars is quite apparent. The small deficits between 1955 and 1975 were

consistent with a declining debt-output ratio for the reason just nentioned:

2The budget surplus conmes from Bureau of the Census (1975, series Y337)
for 1791 to 1928, from Bureau of the Census (1975, series Y341) for 1929 to
1961, and from CBO (1997a, table F-4) since 1962. W convert these nunbers
froma fiscal -year basis to a cal endar-year basis. Note that the deficit does
not equal the annual change in federal debt. Roughly speaking, the change in
debt reflects the governnment's cash outlays and receipts, while the unified
deficit involves a limted anmobunt of capital budgeting. W return to this
i ssue bel ow.



Al t hough the debt was grow ng, output was growing faster. After 1975, |arger
deficits and a | ess favorable rel ationship between the interest rate and the
growm h rate caused the debt-output ratio to rise

CGovernment debt and deficits in other industrialized countries span a
wi de range, as shown in Table 1. The first colum presents general government
net financial liabilities as a percentage of GDP. This nmeasure differs in
several respects fromthat shown in panel A of Figure 1: It includes al
| evel s of government, nets out financial assets where the data are avail abl e,
and normalizes by GDP rather than GNP. Nevertheless, the U S. value for 1996
mat ches the | ast point shown the figure. The second and third colums show
t he budget surplus and primary budget surplus as percentages of GDP. The
primary surplus equals taxes less all non-interest spending. The highest
reported debt-incone ratios are in Italy and Bel gium their high debt service

paynments induce substantial budget deficits despite primary budget surpl uses.

B. Measurenent |ssues

The official U S. data on federal governnent debt and deficits obscure a
nunber of interesting and inportant issues in assessing fiscal policy. W now

di scuss sone of these neasurement issues.

1. Adjusting for Econom c Conditions

Oficial data on debt and deficits are often adjusted to reflect three
econom c variables: the price level, interest rates, and the business cycle.
The adjustnment for the price |evel occurs because the real value of the debt
is, for many purposes, nore inportant than the nom nal value. For the |evel
of the debt, the price-level adjustnent is obvious: If Dis the debt and P is
the price level, then the real debt is DDP. For the deficit, however, the

price-level adjustnent is sonewhat nore subtle. It is natural to define the



real deficit to be the change in the real value of the debt. 1In this case,
the real deficit equals the nom nal deficit (deflated by the price |evel)
mnus the inflation rate times the existing debt. That is,

d(DP)/dt = (dD/dt)/P - [(dP/dt)/P] (D P).
The inflation correction, which is represented by the second termon the
right-hand side of this equation, can be |large when inflation is high or the
outstanding debt is large. Indeed, it can turn a nom nal budget deficit into
a real budget surplus.

The second adjustnent is for the level of interest rates. The
adj ustment ari ses because the narket value of the debt may be nore inportant
than the par value. When interest rates rise, outstanding debt falls in
val ue, and when interest rates fall, the opposite occurs; of course, a given
rate change will cause debt with a longer maturity to be reval ued nore than
shorter-termdebt. The market value of U S. debt over tine can be cal cul ated
using the data and procedures outlined in Seater (1981), Butkiew cz (1983),
and Cox and Hirschhorn (1983). The annual change in the market val ue can
differ noticeably fromthe annual change in the par value, but the series
foll ow the sane broad trends.

The third common adjustnment to the budget deficit is for business cycle
conditions. Because the deficit rises automatically when economc activity
sl ows, and vice versa, the budget deficit in a given year may offer a
m sl eadi ng i npression of underlying fiscal policy. The "standardized
enpl oyment deficit" (CBO 1997a) elimnates the effects of the business cycle
on the budget. This deficit is based on estimtes of what spending and
revenue would be if the econonmy were operating at normal |evels of

unenpl oyment and capacity utilization

2. Assets and Liabilities Beyond the Oficial Debt

Debt held by the public is the largest explicit liability of the federa



government, but it is not the only liability. Moreover, the federal
government al so holds significant assets. As enphasized by Ei sner and Pieper
(1984) and Eisner (1986), all of these assets and liabilities should be
considered in any overall accounting of the government's financial situation
Unfortunately, it is quite difficult to assess the value of many gover nment
assets and liabilities.

Sonme val uation problens are primarily technical. For exanmple, a large
share of the governnent's physical capital is defense-related, and many of
t hese goods are not sold in (legal) markets. As another exanple, federa
i nsurance of bank deposits may prove to be either very costly to the
government or very inexpensive, and it is difficult to assess the
probabilities of the alternative outcones.

O her valuation problens are nore conceptual. Do the future Soci al
Security benefits specified by current |aw constitute a governnment liability
in the same sense as explicit debt? The answer to this question depends at
| east partly on howthe liability is perceived by households. |f househol ds
bel i eve that these benefits will be paid with the sanme probability that the
explicit debt will be honored, then it may be sensible to count the present
val ue of the benefits as governnent debt. |In this specific case, the
addi ti onal debt could be roughly three tinmes the explicit debt, as Feldstein
(1996a) estimates the present value of Social Security benefits |ess taxes for
current adults at roughly $11 trillion in 1995. Simlar questions arise for
civil service and mlitary retirenent benefits, Medicare, and other
entitlement progranms. The inportant general point is that the appropriate
measure of government indebtedness |argely depends on peoples' behavior. As a
result, deciding what neasure of fiscal policy is best requires taking a stand
on the correct nodel of econom c behavi or

Attenpts to neasure a range of explicit governnment assets and

l[iabilities include the presentations of historical federal bal ance sheets by



Ei sner (1986), Bohn (1992), and the O fice of Managenent and Budget (1996).
OWB's estimates for 1995 are summarized in Table 2. The largest liabilities
are debt held by the public (excluding the Federal Reserve) and expected
pension liabilities for federal mlitary and civilian enployees. OW also

i ncl udes the expected cost of contingent liabilities that arise fromloan
guar antees and i nsurance prograns. The federal governnent's financial assets
i ncl ude gold and | oans owed to the governnent; its physical assets include
bot h reproduci bl e plant and equi pnent (about three-quarters of which relates
to national defense) and nonreproduci bl e capital such as land and ninera
deposits. OWB does not include in these estimates the cost of future Soci al

Security paynents and other "continuing commtnents,” arguing that the
appropriate way "to exam ne the bal ance between future CGovernment obligations
and resources is by projecting ... total receipts and outlays" (p. 20).

As it turns out, OVB estinmates the governnment's assets to be worth
roughly as much as its non-debt liabilities in 1995, so net explicit
liabilities are close to the value of debt. Indeed, net liabilities appear to
have foll owed debt fairly closely in recent decades, despite sometines
significant differences in their annual changes. Debt increased by about $2.4
trillion between 1975 and 1995, while OVB estimates that liabilities rose
about $2.6 trillion. Yet, these nmeasures diverged sharply before 1975. Bohn
estimates that the net worth of the federal government was roughly the sanme
share of GNP in 1975 as in 1947, as a dranmatic decline in the debt share was

offset by a drop in mlitary assets and a rise in governnent enpl oyee pension

obl i gati ons.

3. Capital Budgeting

One way to incorporate sone government assets into the regul ar budget
process is to create separate capital and operating budgets. In this way,

current outlays would include not the acquisition of capital goods, but the



depreciation of previously purchased capital. One effect of capital budgeting
is that it would allow the governnent to spend noney on capital assets w thout
running an explicit deficit. Some observers view this situation as an

i nducenment to profligate spending, particularly because it is difficult to
deci de exactly what constitutes capital, and many types of spending coul d
acquire that |abel. For whatever reason, the U S. federal government (unlike
many state governnments) does not rely on a capital budget as a central el enent
of its budget process. Nevertheless, the principle of capital budgeting does
af fect budget nunbers in two ways.

First, the unified budget includes some specific kinds of capita
budgeting. Since 1992, for exanple, government credit prograns have been
counted not in ternms of their current outlays, but in ternms of the present
val ue of their expected future outlays. Thus, the deficit cost of a direct
student loan is not the | oan ampunt itself, but the net cost of providing the
| oan, taking into account the probability of default. Because the
governnment's cash outlays reflect the total amount of the |oan, the increase
in the debt exceeds the deficit. A simlar pattern is repeated for sone other
fiscal activities where the budget anounts differ fromthe contenporaneous
cash outlays or receipts.?®

Second, the federal budget as recorded in the National |ncone and
Product Accounts does treat government consunption and investnment in physica
capital differently.* Governnent consunption includes an estinmate of the

depreci ati on of governnent capital, and governnent purchases of new capita

Fornmal |y, the change in debt equals the deficit |ess so-called "other
means of financing." Mich of this category consists of short-termdifferences
between the deficit and borrow ng needs, but sonme other nmeans of financing
(such as direct student |oans) involve quite |ong-term divergences.

“This treatment in the National Income and Product Accounts was
i ntroduced in 1996. There are a nunber of other discrepancies between unified
budget principles and N PA budget principles. These include geographic
di fferences, timng conventions, and some shifting of itens between the
revenue and expenditure sides of the budget.
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are tallied separately. The federal governnent's investnent in physica
capital is fairly nodest, with gross investnent |ess than fifteen percent of

consunption expenditures in 1994.

4. Cenerational Accounting

One pronminent alternative to standard debt and deficit accounting is
"generational accounting," proposed by Auerbach, Gokhale, and Kotlikoff (1991)
and Kotlikoff (1992). These authors argue that the conventional deficit and
explicit debt "sinply reflect economically arbitrary |abeling of governnent

recei pts and paynments,"” so that the neasured deficit "need bear no

rel ationship to the underlying intergenerational stance of fiscal policy"” (p
56). Cenerational accounts neasure fiscal policy by its inpact on different
generations, not by the annual flows of spending and taxes.

Cenerational accounts are constructed by extrapol ating current policies
through the lifetimes of all people currently alive, and cal cul ating the net
taxes they woul d pay under those policies. The net taxes of future
generations are then set at a |l evel which satisfies the governnent's
i ntertenporal budget constraint. These cal culations provide inportant
i nformati on about how fiscal policy redistributes resources across
generations. For exanple, nost of the transfer fromyoung to old during the
postwar period occurred not in the 1980s when neasured deficits were high, but
bet ween the 1950s and 1970s when deficits were | ow but Social Security
benefits were bei ng enhanced.

Nevert hel ess, generational accounts do suffer from some problens, as
expl ored by Cutler (1993) and Congressional Budget O fice (1995). One set of
probl ems involves technical issues in constructing the accounts. For exanpl e,
it is unclear what is the appropriate discount rate for future taxes, and

di fferent discount rates produce very different quantitative results. A



second issue is whether the |abelling of governnent receipts and paynents
truly is arbitrary. For instance, the nethodol ogy of generational accounting
treats Social Security paynments and interest paynents on governnent debt as
essentially equivalent. Yet it is surely easier for the government to reduce
future Social Security benefits than to reduce future coupon paynents on
exi sting debt securities. The |abel "governnment debt" appears to have sone
true meani ng.

A final inportant problemsprings fromthe fact that generational
accounting is inextricably tied to a specific nodel of individual behavior
In particular, the nmethodol ogy assunmes that people are |life-cycle consuners
wi t hout a bequest notive, so that their behavior and well-being depend on
their assessment of government policies over their entire lifetinmes and only
over their lifetines. |If individuals are liquidity-constrained or myopic,
however, then their behavior and well-being nmay be nore sensitive to current
taxes than to the present value of the future taxes they expect to pay.
Conversely, if individuals have altruistic bequest notives (a possibility we
di scuss extensively later), then their behavior and well-being will be
sensitive to future taxes that will be paid by their descendants. 1In either
case, generational accounts fail to provide a good gauge of fiscal policy for

ei ther positive or normative purposes.

C. Future Fiscal Policy

Current patterns of taxes and spendi ng are unsustai nable in nost
i ndustrialized countries over the next twenty-five years. The primary causes
of this situation are the aging of their populations and the rising relative
cost of nedical care. Table 3 presents the elderly dependency ratio--defined
as the popul ati on age 65 and over as a percentage of the popul ation ages 20 to
64--for a nunber of countries. Between 1990 and 2030, |onger |ifespans and

continued low birthrates will sharply increase the ratio of retirees to

10



working adults. The U S. population is projected to age |less dramatically
than the popul ation of many other industrialized countries, but the increase
inretirees per worker in the United States is still expected to exceed 50
percent.

In nost countries, health care has absorbed an increasing share of
nati onal incone over the past several decades. The cost of produci ng nost
speci fic nedical services may not have increased, but the cost of providing
medi cal care that neets the social standard clearly has risen. Predicting
future devel opnents in this area is difficult, but npost anal ysts expect the
relative cost of nmedical care to continue to increase for sone tine.

A |l arge share of governnment outlays involves transfers from working
adults to retirees or the financing of health care. (O course, these
categories overlap heavily.) Thus, the aging of the popul ation and the
i ncreasing cost of health care will put a significant strain on governnent
finances over the com ng decades. Table 4 shows projections for the effect of
popul ati on agi ng on various countries' budget surpluses and debts under the
assunption that current tax and spending rul es remain unchanged. The nunbers
show only the direct effect of aging, and ignore the problem of paying
interest on the accunul ating debt. The projections are highly uncertain as
wel . Neverthel ess, they show a marked deterioration in the fiscal situation
of al nost every country.

For the United States, the Congressional Budget O fice (CBO 1997b) has
performed a careful analysis of the fiscal outlook. The analysis incorporates
the need to pay interest on the accumul ati ng debt, as well as the feedback
bet ween debt and the econony. Table 5 sunmarizes CBO s results. Wthout
econom ¢ feedbacks, government debt nore than doubles as a share of output by
2030; including feedbacks, this share rises three-fold. A large part of this
| ooming fiscal problemis the expected rise in future paynents for Soci al

Security and Medicare. Dealing with this long-termfiscal inbalance wll
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likely be one of the npbst significant chall enges facing policynakers during

t he next century.

1. The Conventional View of Debt

In this section we present what we believe to be the conventional view
of the effects of government debt on the econony. W begin with a qualitative
description of those effects, focusing on the inpact of debt on saving and
capital formation, and thereby on output and income, on factor prices and the
di stribution of incone, and on the exchange rate and foreign transactions. W
al so revi ew sone ot her econonic and non-econom ¢ consequences of government
borr ow ng.

Foll owi ng our qualitative analysis, we try to quantify sone of the |ong-
run effects of debt in a very rough way. Although quantifying these effects
precisely is an arduous task, we think it inmportant to have sone quantitative
sense of what is at stake. Therefore, we present a ballpark estimte of the
i npact of debt, which is interesting in itself and also illum nates sone of
the critical assunptions underlying all quantitative anal yses of governnent
debt .

Qur anal ysi s assunes that government spendi ng on goods and services is
not affected by debt policy. That is, we exam ne the effects of issuing a
gi ven anount of debt and reducing taxes tenporarily by an equal amount.
Because the governnent nust satisfy an intertenporal budget constraint, and
because debt cannot grow forever as a share of inconme, this tenporary tax
reduction will generally be accompanied by a future tax increase. For npst of
this section, we sinply assunme that the present value of that tax increase
equal s the current increase in debt. W defer nore careful consideration of
t he budget constraint to the |last part of the section, where we re-examine the
effects of debt in a world with uncertainty. The analysis al so assunes,

except where stated otherwi se, that nmonetary policy is unaffected by debt
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policy. By excluding possible nonetization of the debt, we can couch our

di scussion in real, rather than nom nal, ternms.

A. How Does Debt Affect the Econony?

The governnent's debt policy has inportant influence over the econony
both in the short run and in the long run. W begin by discussing the short-
run effects of budget deficits. W then turn to the long-run effects, of
whi ch the nost inportant is a reduction in national wealth. |In particular, we
explain both how deficits affect national saving and how the change in saving
af fects many aspects of the econony. W also consider several other |ong-run

ef fects of governnent debt.

1. The Short Run: Increased Denand for Qutput

Suppose that the governnment creates a budget deficit by hol di ng spendi ng
constant and reduci ng tax revenue. This policy raises househol ds' current
di sposabl e i ncone and, perhaps, their lifetime wealth as well. Conventiona
anal ysis presunes that the increases in inconme and wealth boost househol d
spendi ng on consunpti on goods and, thus, the aggregate demand for goods and
servi ces.

How does this shift in aggregate demand affect the econony? According
to conventional analysis, the econony is Keynesian in the short run, so the
i ncrease in aggregate demand raises national incone. That is, because of
sticky wages, sticky prices, or tenporary m sperceptions, shifts in aggregate
demand affect the utilization of the econony's factors of production. This
Keynesi an anal ysi s provides a common justification for the policy of cutting
taxes or increasing government spending (and thereby runni ng budget deficits)
when the econony is faced with a possible recession

Conventional analysis also posits, however, that the econony is

classical in the long run. The sticky wages, sticky prices, or tenporary

13



m sperceptions that nmake aggregate demand matter in the short run are | ess
inmportant in the long run. As a result, fiscal policy affects national incone
only by changing the supply of the factors of production. The mechani sm

t hrough which this occurs is our next topic.

2. The Long Run: Reduced National Saving and Its Consequences

To understand the effect of government debt and deficits, it is crucial
to keep in mnd several national accounting identities. Let Y denote nationa
i ncome, C private consunption, S private saving, and T taxes |ess government
transfer payments. The private sector's budget constraint inplies that:

Y=C+S+T.
Nati onal incone al so equals national output, which can be divided into four
types of spending:

Y=C+ 1 + G+ NX,
where | is donestic investnent, Gis government purchases of goods and
services, and NX is net exports of goods and services. Conbining these
identities yields:

S+ (T-§ =1 + NX
This identity states that the sum of private and public saving nust equal the
sum of investment and net exports.

The next inportant identity is that a nation's current account bal ance
must equal the negative of its capital account bal ance. The current account
bal ance is defined as net exports NX plus net investnent inconme by donestic
residents and net transfers; for the nost part, we ignore these |ast two,
smal | er pieces. The negative of the capital account bal ance is called net
foreign investnent, or NFl, which is investnent by donestic residents in other
countries | ess donestic investnent undertaken by foreign residents. Thus, the

third identity is sinply:
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NX = NFI ,
so that international flows of goods and services nmust be matched by
international flows of funds. Substituting this identity into the other two
identities yields:

S+ (T-G =1 + NF
The left side of this equation shows national saving as the sumof private and
public saving, and the right side shows the uses of these saved funds for
i nvestment at home and abroad. This identity can be viewed as describing the
two sides in the narket for |oanable funds.

Now suppose that the governnment hol ds spendi ng constant and reduces tax
revenue, thereby creating a budget deficit and decreasing public saving. This
identity may continue to be satisfied in several conplenmentary ways: Private
saving may rise, donestic investnent may decline, and net foreign investnent
may decline. W consider each of these possibilities in turn

To start, an increase in private saving may ensue for a nunber of
reasons that we discuss below |In fact, some econom sts have argued t hat
private saving will rise exactly as nuch as public saving falls, and the next
section of the paper exam nes this case at length. For now, we adopt the
conventional view that private saving rises by |less than public saving falls,
so that national saving declines. 1In this case, total investnent--at home and
abroad--nmust decline as well.

Reduced donestic investnent over a period of tinme will result in a
smal | er donestic capital stock, which in turn inplies | ower output and income.
Wth |l ess capital available, the marginal product of capital will be higher
raising the interest rate and the return earned by each unit of capital. At
the sane tine, |abor productivity would be | ower, thereby reducing the average
real wage and total |abor incone.

Reduced net foreign investnent over a period of time nmeans that donestic

residents will own |less capital abroad (or that foreign residents will own
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nore donestic capital). |In either case, the capital incone of donestic
residents will fall. Moreover, the decline in net foreign investnent nust be
mat ched by a decline in net exports, which constitutes an increase in the
trade deficit of goods and services. As this connection between the budget
deficit and the trade deficit became better known in the United States during
the 1980s, it led to the popular term"twin deficits.” Pushing the trade

bal ance into deficit generally requires an appreciation of the currency, which
makes domestical | y-produced goods rel atively nore expensive than foreign-

produced goods.?®

3. OGher Effects

Al t hough i ncreasing aggregate demand in the short run and reducing the
capital stock in the long run are probably the nost inportant effects of
gover nment budget deficits, debt policy also affects the econony in various
ot her ways. W describe several of these effects here.

First, governnent debt can affect nonetary policy. A country with a
large debt is likely to face high interest rates, and the nonetary authority
may be pressured to try to reduce those rates through expansi onary policy.
This strategy may reduce interest rates in the short run, but in the Iong run
will leave real interest rates roughly unchanged and inflation and nom na
interest rates higher. 1In the United States, at |east in recent years,
nmonet ary policy has apparently not responded to fiscal policy in this way.

For exanple, the U S. debt-incone ratio rose sharply during the 1980s, and the
US. inflation rate declined sharply. Nevertheless, successive Chairnmen of

t he Federal Reserve Board have warned of the possible |ink between the budget

SFor nore conplete analysis of the international effects of debt, see
Frenkel and Razin (1992, chapters 7, 8, 10 and 11) and Obstfeld and Rogof f
(1996, chapter 3).
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deficit and inflation.®

In extrene cases, a country with a |large debt may have difficulty
financi ng an ongoi ng deficit through additional borrowi ng and, as a result,
will be tenpted to raise revenue through seigniorage. |If the fiscal authority
can force the nonetary authority to finance ongoing deficits with seigniorage
then, as Sargent and Wallace (1981) argue, inflation is ultimately a fisca
phenonmenon rather than a nonetary one.” This nonetization of the debt is the
cl assic explanation for hyperinflation. For exanple, staggering budget
deficits as a share of national incone were the root cause of hyperinflations
in 1920s Germany and 1980s Bolivia. As Sargent (1983) explains, inflation can
fall sharply in such a country when government borrowing is reduced and the
central bank conmts not to finance future deficits. Yet, this |line of
reasoning is not very inportant for nost devel oped countries today, as
sei gniorage represents a very small share of total governnent revenue.?

A second effect of governnment debt is the deadwei ght | oss of the taxes

needed to service that debt. The debt-service paynents thenselves are not a

SPaul Vol cker told Congress in 1985 that "the actual and prospective size
of the budget deficit ... heightens skepticismabout our ability to control
t he money supply and contain inflation" (p. 10). Al an Geenspan said in 1995
that he expected that "a substantial reduction in the | ong-term prospective
deficit of the United States will significantly |lower very long-terminflation
expectations vis-a-vis other countries"” (p. 141).

"Wbodf ord (1995) proposes an alternative "fiscal theory of the price
| evel ," based on the effect of prices on the real value of governnent debt and
t hus on aggregate demand. Wbodford considers an econony of infinitely-Ilived
househol ds, and hypot hesi zes an i ncrease in government debt with no offsetting
change in future taxes or spending. This policy makes househol ds weal t hi er
and increases aggregate demand. |If aggregate supply is unchanged, both goods-
mar ket equilibriumand the governnent's budget constraint require that the
price level increases enough to reduce real debt to its initial value. The
mechanismis quite simlar to the Pigou-Patinkin (1965) real-bal ance effect,
except that it allows for households that appear to be Ricardian, and it
i nvol ves total government liabilities rather than just outside noney. In
contrast to the Sargent-Wallace anal ysis, Wodford' s point does not depend on
any particul ar response by the nmonetary authority to changes in fiscal policy.

8For further analysis of the connections between fiscal policy and
nmonetary policy, see Aiyagari and Gertler (1985), Leeper (1991), MCallum
(1984), and Sinms (1994).
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cost to a society as a whole, but, |eaving aside any paynents to foreigners,
nmerely a transfer anong nmenbers of the society. Yet effecting that transfer
inawrld wthout lunp-sumtaxes will create sone distortion of individua
behavi or that generates a deadwei ght |oss. Thus, a policy of reducing taxes
and runni ng a budget deficit means small er deadwei ght | osses as the debt is
bei ng accunul ated but | arger deadwei ght | osses when the debt is being serviced
wi t h hi gher taxes.

A third effect of governnent debt is to alter the political process that
determ nes fiscal policy. Sonme econom sts have argued that the possibility of
gover nment borrow ng reduces the discipline of the budget process. Wen
addi ti onal governnent spendi ng does not need to be matched by additional tax
revenue, policynakers and the public will generally worry | ess about whet her
the additional spending is appropriate. This argunent dates back at least to
W cksell (1896), and has been echoed over the years by Misgrave (1959),
Buchanan and Wagner (1977), and Fel dstein (1995) anong others. Wcksell
clained that if the benefit of sone type of governnment spendi ng exceeded its
cost, it should be possible to finance that spending in a way that would
recei ve unani nous support fromthe voters; he concluded that the government
shoul d only undertake a course of spending and taxes that did receive nearly
unani nous approval. 1In the case of deficit finance, Wcksell was concerned
that "the interests [of future taxpayers] are not represented at all or are
represented i nadequately in the tax-approving assenbly” (p. 106). Misgrave
noted that when budget bal ance is altered for stabilization purposes, "the
function of taxes as an index of opportunity cost [of government spending] is
i mpai red" (p. 522). Buchanan and \Wagner asserted that a bal anced-budget rul e
"will have the effect of bringing the real costs of public outlays to the
awar eness of decision nakers; it will tend to dispel the illusory 'sonething
for nothing' aspects of fiscal choice" (p. 178). And Feldstein wote that

"only the 'hard budget constraint' of having to bal ance the budget"” can force

18



politicians to judge whether spending' s "benefits really justify its costs"
(p. 405).

It is also possible that the exi stence of government debt reduces the
fiscal flexibility of the governnent. |If noderate |evels of debt have only
smal | negative effects, but |arger debts are perceived to be quite costly,
then a country with a noderate debt will be constrained fromresponding to
calls for greater spending or |ower taxes. This constraint on future
policymakers is, in fact, one of the explanations sonetinmes given for why
governments choose to accumul ate | arge debts.

A fourth way in which government debt could affect the econony is by
making it nore vulnerable to a crisis of international confidence. The
Economi st (4/1/95) noted that international investors have worried about high
debt levels "since King Edward 111 of England defaulted on his debt to Italian
bankers in 1335" (p. 59). During the early 1980s, the large U S. budget
deficit induced a significant inflow of foreign capital and greatly increased
the value of the dollar. Marris (1985) argued that foreign investors would
soon | ose confidence in dollar-denoni nated assets, and the ensuing capita
flight would sharply depreciate the dollar and produce severe macroeconomni c
problenms in the United States. As Krugman (1991) described, the dollar did
i ndeed fall sharply in value in the |ate 1980s, but the predicted "hard
| andi ng" for the U S. econony did not result. Krugman enphasi zed, however,
that currency crises of this sort have occurred in countries wi th higher debt-
output ratios, particularly when nuch of that debt is held by foreigners, as
in many Latin Anerican countries in the 1980s.

Afifth effect of governnent debt is the danger of dimnished political
i ndependence or international |eadership. As with the danger of a hard
landing, this problemis nore likely to arise when governnent borrowing is
large relative to private saving and when the country experiences a |large

capital inflow fromabroad. Friedman (1988) asserted: "Wirld power and
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i nfl uence have historically accrued to creditor countries. It is not
coi nci dental that America enmerged as a world power simultaneously with our
transition froma debtor nation ... to a creditor supplying investnent capita

to the rest of the world" (p. 13).

B. How Large is the Long-Run Effect of Debt on the Econony?

So far we have described the effects of governnent debt in qualitative
terns. W now present rough quantitative estimates of sone of these effects.
We begin with an extrenmely sinple calculation of the effect on national incone
of a reduced capital stock, and we then explore the sensitivity of our results
to three key assunptions. Qur ballpark estimate is, in fact, broadly
consistent with the few other quantitative analyses in the literature. W
al so note the magni tude of the deadwei ght | oss caused by the taxes needed to
finance the debt service. W calibrate our calculations for the U S. econony,

but the approach is applicable to other countries as well.

1. The Parable of the Debt Fairy

As we have discussed, a primary effect of government debt is the
crowdi ng out of capital and the consequences that result fromthis crowding
out. How large are these effects? To answer this question, consider the
parabl e offered by Ball and Mankiw (1995). Inmagine that one night a debt
fairy (a cousin of the celebrated tooth fairy) were to travel around the
econony and repl aced every governnent bond with a piece of capital of
equi val ent value. How different would the econony be the next norning when
everyone woke up?

It is straightforward to calculate the effect of this addition to the
capital stock. |If factors of production earn their marginal product, then the
mar gi nal product of capital equals the capital share of income (MPK*K/Y)

di vided by the capital-output ratio (K'Y). 1In the United States between 1960

20



and 1994, the gross return to capital was roughly one-third of incone, and the
capital -output ratio averaged a little over three.® The inplied nargina

product of capital is about 9.5 percent. NMore precisely, this figure
represents the gross margi nal product; it shows how nuch an extra dollar of
capital adds to gross output and inconme. |If the country wants to maintain
that dollar of capital, however, then it needs to do replacenent investnent to
of fset depreciation. Depreciation amunts to roughly 3.5 percent of capital
so the net nmargi nal product of capital is about 6 percent. In other words,
each dollar of capital raises gross national product by 9.5 cents and net

nati onal product by 6 cents.

VWhen the debt fairy magically reverses the effects of crowding out, the
anount of capital increases by the ambunt of federal governnent debt, which in
the United States is about one-half of gross output. Qur estimates of the
mar gi nal product of capital inmply that gross output would be increased by
about 4.75 percent, and net output by about 3 percent.® In 1997, these
i ncreases anpbunt to about $400 billion and $250 billion, respectively.

The story of the debt fairy is appealing because it offers a sinple way

These data are drawn fromthe National |ncome and Product Accounts of
t he Conmerce Departnent's Bureau of Economc Analysis (BEA). Net capita
i ncome is the sumof corporate profits, rental income, net interest, and a
share of proprietors' income (all with appropriate adjustnments for inventory
val uati on and capital consunption). Goss capital incone equals net incone
pl us depreciation. W use national income plus depreciation as the neasure of
total output and inconme. The capital stock is BEA' s net stock of fixed

reproduci bl e tangi bl e weal t h excl udi ng consuner durables. Including the val ue
of inventories and land in the nmeasure of capital would depress the estinated
return on capital. On the other hand, Feldstein, D cks-Mreaux, and Poterba

(1983) note that "pre-tax" corporate profits in the national inconme accounts
actually represent profits after the payment of state and |ocal property
taxes; adding these taxes back into profits would raise the estimated rates of
return. Finally, sone authors neasure the benefit of additional saving by the
return to nonfinancial corporate capital. Because corporate capital is nore
heavily taxed than other capital, it earns a higher pre-tax return. Yet,
there is no reason to assunme that any addition to the capital stock would flow
di sproportionately to corporations.

The actual effect of adding this nuch capital woul d be sonewhat
smal | er, because the margi nal product woul d decline as the capital stock
i ncreased.

21



to calculate the effects of government debt on national income. But is this
calculation realistic? The debt-fairy calculation inplicitly makes three
assunpti ons:
(1) Deficits do not affect private saving, so debt crowds out other
forns of private wealth one for one.
(2) The econony is closed, so crowding out takes the formof a reduced
capi tal stock.
(3) The profit rate neasures the margi nal product of capital, so it can
be used to gauge the effects of a change in the capital stock
Let us consider how rel axi ng each of these assunptions mght alter the
conclusion that current U. S. governnent debt reduces U. S. national inconme by

about 3 percent.

2. A Coser Look at the Effect of Debt on Private Savings

The debt fairy replaces each dollar of governnent debt with one dollar
of capital. |Is this dollar-for-dollar substitution appropriate? Mre
concretely, if the U S. governnent had run sufficient surpluses during the
past twenty years to reduce its debt to zero, would national wealth now be
| arger by the anobunt of the actual current debt?

In actuality, an increased flow of governnment borrowing will affect the
flow of private saving through several channels. First, private saving wll
ri se because sone households will save part of the tax reduction to consune
later in life. Second, forward-I|ooking consunmers will realize that the
i ncreasing debt will force higher future interest paynments by the government
and, thus, higher future taxes. Third, greater governnment borrowi ng will
affect interest rates and wages, and these general-equilibriumeffects in turn
will affect private saving. Fourth, the governnent's debt policy may affect
distortionary capital taxes, which in turn affect private saving. For all of

t hese reasons, the size of the budget deficit affects the ampunt of private
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savi ng.

Under standi ng the long-run effect of debt on capital therefore requires
a formal, general equilibriumnodel, with particular attention paid to
househol d savi ng behavior. Conventional analysis focuses on nodels wth
over | appi ng generations of life-cycle consuners introduced by Sanuel son (1958)
and D anond (1965). Because this nodel incorporates people at different
stages of their life-cycle who differ in both their level of wealth and
mar gi nal propensity to consune out of wealth, aggregation is often difficult
inrealistic nodels with nore than two generations. Blanchard (1985) resolves
this probl em by nmaki ng assunptions about the aging process that sinplify
aggregation analytically. Auerbach and Kotlikoff (1987) and other researchers
resol ve this problemby sinmulating a nore conplicated nodel nunerically.

Before turning to the results fromthese well-known anal yses, however,
it is instructive to examine a sinple, stylized exanple. Consider an econony
in which every person lives for a fixed nunber of periods. Assune that the
interest rate is given (either because this is a small open econony or because
the technology is linear in capital and | abor). Al so assune that the
consumners choose the same | evel of consunption in each period of life (either
because their rate of time preference happens to equal the interest rate or
because they have Leontief preferences). Now consider how an increase in
government debt affects the steady state. Hi gher debt neans hi gher interest
paynments and hi gher taxes. |If those taxes are distributed equally across
peopl e of different ages, then each person's after-tax incone is reduced by
t he amount of those interest paynents (per capita) in each period. Because
consumers still want to snooth consunption, they respond to this higher tax
burden by reducing consunption in each period by the same anbunt. As a
result, after-tax income and consunption fall equally, private saving is
unchanged, and private wealth is unchanged. Each dol | ar of debt crowds out

exactly one dollar of capital, as assuned by the debt fairy parable.
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To see what happens when various assunptions are relaxed, we turn to the
Bl anchard and Auerbach-Kotlikoff anal yses. Blanchard devel ops a conti nuous-
ti me overl appi ng-generati ons nodel in which people have log utility and face a
fixed probability of dying in each period. He exam nes the effect of
accunul ati ng addi ti onal governnent debt and then hol ding debt at its new | evel
forever. To establish notation, |let D denote debt and Wdenote nationa
weal th (donestic capital plus net foreign assets), so private wealth equals
D+W For a small open econony, Blanchard confirnms the result fromour sinple
exanpl e: Steady-state dWdD equals -1 if the rate of time preference equals
the world interest rate. |If the world interest rate and the rate of tine
preference differ, crowding out nay be larger or snaller than one for one. !
Matters becone nore conplicated in a closed econony. In this case, as
capital is crowded out, the interest rate rises, and househol ds are encouraged
to save. As a result, the absolute value of dWdD is smaller in a closed
econony than in an open econony.!? Calculations using the Bl anchard node
i ndicate that the difference between open and cl osed economies is substantial
but this result appears highly sensitive to the assunption of log utility,
accordi ng to which households are very willing to substitute consunption
bet ween periods in response to a higher interest rate. Mst research in the
consunption literature suggests a nmuch smaller intertenporal elasticity of

substitution than unity.®®

et p be the probability of dying in each period or, as suggested by
Bl anchard and Summers (1984), a "nyopia coefficient” that reflects nortality
or nmyopia. Let r equal the world interest rate and 2 the rate of tine
preference. Then Bl anchard reports
that dWdD = -p(p+r) Y p+2) (p+2-r) L

2Bl anchard and Fi scher (1989, p. 131) report that, in the steady state,
dK/dD = -p(p+t2)/[(pt+r)(p+2-r)-F"C], where Kis the capital stock, Cis
consunption, and F is the aggregate net production function

BFor attenpts to use variants of the Blanchard nodel to estimate the
cost of various debt policies, see Ronmer (1988) and Evans (1991).
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Auer bach and Kotlikoff (1987) construct a | arge-scale genera
equi l i brium nodel, and sinulate the nodel to exam ne the effects of
alternative debt, tax, and Social Security policies. The numerica
simul ati ons reveal not only the steady-state changes in capital and ot her
variables, but also the transition path to the new steady state. The nodel
assunes that people have an econonmic lifetine of 55 years, have perfect
foresight about future econom c conditions, and nake rational choices
regarding their consunption and | abor supply. The governnent raises funds
t hrough distortionary taxes and satisfies an intertenporal budget constraint.
A production function for net output conpletes the nodel, which describes a
cl osed econony. Auerbach and Kotlikoff choose values for the key paraneters
based on the enpirical literature. Note, in particular, that they assune that
the intertenporal elasticity of substitution is 0.25.

Auer bach and Kotlikoff exam ne the effect of reducing taxes and
accunul ati ng debt over a certain nunber of years, and then boosting taxes to
hold the debt at its new per-capita |evel forever. This debt policy reduces
saving and capital by transferring resources fromyounger and future
generations, who have a |l ow or zero margi nal propensity to consune, to ol der
generations, who have a high marginal propensity to consunme. Capital is also
di m ni shed by the higher rate of distortionary incone taxes in the long run
al t hough the initial reduction in the tax rate can actually crowd-in capita
in the short run. Auerbach and Kotlikoff analyze deficits equal to 5 percent
of output that last for one year, 5 years, and 20 years; they do not report
the resulting levels of debt, but these can be cal cul ated approxi mately based
on the size of the deficits and the interest rate. For all three experinents,

the decline in capital appears to be extrenely close to the increase in
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debt . 4

W concl ude this discussion by enphasi zing that the short-run effect of
a budget deficit on consunption and saving is a poor guide to the |ong-run
ef fect of debt on national wealth. 1In a nodel with Iife-cycle consuners,
government debt may have only a small short-run effect, as confirmed by
Bl anchard (who finds that initial saving adjusts by only several percent of a
change in debt) and Auerbach and Kotlikoff (who find that at the end of a 20-
year tax cut, the capital stock is reduced by only one-fifth of its eventua
decline). Nonethel ess, debt has a nmuch larger effect on life-cycle consuners
in the long run. Auerbach and Kotlikoff's cl osed-econony nodel shows
approxi mately one-for-one crowdi ng out; Blanchard's fornmul as suggest smaller
effects in a closed econony but roughly one-for-one crowding out in an open
economnmy. On bal ance, the debt fairy's one-for-one substitution of capital for
debt may be on the high side of the truth, but it seens a reasonable

appr oxi mat i on.

3. A Cdoser Look at International Capital Flows

VWhen the debt fairy changes governnent debt into national wealth, the
increnment to national wealth is assuned to take the form of donestic capital
with no change in net ownership of foreign assets. This is clearly not a
realistic description of an open econony. Yet, alternative assunptions about
international capital flows would have little effect on the estinmated i npact
of governnent debt.

In actuality, net international capital flows are fairly small
Fel dstei n and Hori oka (1980) exam ned five-year averages of donestic

i nvest ment and savi ng across countries and found these two variabl es noved

¥The increases in debt fromthe three alternative policies are roughly
5, 30, and 200 percent of output. The corresponding declines in the capita
stock are 5, 29, and 182 percent of output.
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al nrost exactly one for one with each other. Mre recent estinmates suggest
that the strength of this relationship declined sonewhat in the 1980s.
Nonet hel ess, these estinmates indicate about 75 percent of a |ong-term change
in national saving adds to domestic investnment and only 25 percent goes to

i nvest ment abroad. *®

Because many countries allow capital to nove freely across their
borders, it is surprising that net international capital flows are not |arger
in the long run. The literature has consi dered nany possible explanations.
For our purposes, though, the key point is that the existence of internationa
capital flows--or the lack of such flows--has little inpact on the ultimate
cost of governnent debt. Suppose that the debt fairy transfornmed each doll ar
of reduced debt into an extra dollar of net foreign assets, rather than an
extra dollar of domestic capital. In this case, which is the extrene opposite
of our original assunption, the debt reduction would not raise donestic output
at all. Instead, it would raise foreign output, and sonme of that output would
flow back to this country as the return on our additional overseas assets. As
long as the return to wealth are the sane at hone and abroad, the |ocation of
the extra wealth does not affect our incone.

Anot her way to understand this point is to note the distinction between
donestic inconme and national income. Donestic income is the value of
production occurring within a nation's borders; this is identically equal to
domestic output or GDP. Tonorrow s donestic output and i ncome depend on
today's donmestic investnment. But the consunption of domestic residents

depends on their inconme, which is the value of production accruing to a

15See Fel dstein and Bacchetta (1991) and Dornbusch (1991).

%Frankel (1991), Mussa and Gol dstein (1993), and Gordon and Bovenberg
(1996) review the evidence regarding international capital mobility and
di scuss a nunber of explanations for the observed inmbility. For a recent
attenpt to explain the Fel dstein-Horioka puzzle within the context of
neocl assi cal grow h theory, see Barro, Mankiw, and Sala-i-Mrtin (1995).
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nation's residents. This is called national incone, and it is identically
equal to national output or GNP. Tonobrrow s national output and incone depend
on today's national saving, wherever this saving is ultimtely invested.

Naturally, this strong statenent requires several caveats. First, the
statenment ignores the tax inplications of the | ocation of capital
Governnments receive a higher effective tax rate on capital located in their
countries than on capital owned by their residents but |ocated abroad. Thus,
the social return to donmestic investnment is higher than the social return to
foreign investnent, even if the private (after-tax) returns are the sane.

Second, additional capital accumul ati on does not reduce the margina
product of capital as quickly if the capital can flow abroad. As we saw in
our earlier discussion of the Blanchard nodel, the effect of debt on the
capital stock is reduced if changes in the capital stock affect the interest
rate and thereby private saving.

Third, the location of nationally-owned capital does affect the
distribution of incone. |If the donmestic capital stock increases, so does the
wage, while the return to capital and the interest rate fall; domestic workers
benefit and owners of donestic capital are hurt. An increase in the
ownership of capital |ocated abroad does not have these effects.

Fourth, international capital flows change the conposition of donestic
production. |If a smaller deficit raises net foreign i nvestnent, then net
exports will rise, while if it increases only donestic investnent, then of
course investment spending will rise. Moreover, the budget deficit affects
the exchange rate if there are significant international capital flows, but
not otherw se.

On bal ance, it seens that the issuance of governnent debt has only a

smal |l effect on international capital flows in the Iong run and that those

"Because sonme owners of donestic capital are foreigners, this shift
actual ly raises national inconme slightly.
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flows have only a small effect on the return to extra saving. Acknow edgi ng
t he openness of the econony, therefore, does not substantially alter the

estimated inpact of government debt.

4. A Closer Look at the Margi nal Product of Capita

In describing the inpact of the debt fairy, we cal cul ated the margi na
product of capital using the capital share of national income and the capital-
output ratio. This calculation was based on the standard prem se that the
factors of production, including capital, are paid their marginal product.

Now we reconsi der whether that cal cul ati on was appropri ate.

In recent years, there has been a wave of research that proposes a new
view of capital. As Mankiw (1995) discusses, a variety of enpirical problens
wi th the basic neoclassical growh nodel would be resolved if the true capita
share in the production function is much | arger than the one-third neasured
fromthe national incone accounts. One reason that the true capital share
m ght be larger than the raw data suggest is that capital may have significant
externalities, as argued by Roner (1986, 1987). |If the social margina
product of capital is well above the private margi nal product that we observe,
t hen reduci ng government debt and raising the capital stock would have nmuch
| arger effects than the debt fairy parable suggests.

Anot her possible reason for a large capital share is that the correct
measure of capital includes human capital, such as education and training, as
wel | as tangible physical capital, |ike plant and equi pnent. Mankiw, Romer
and Wil (1992) propose an extension of the basic Sol ow (1956) nodel in which
there are fixed saving rates for both physical capital and human capital
They show that cross-country data are consistent with this nodel and an
aggregate production function of the formY = KY3HV3LY3,  |f the share of
i ncomre devoted to human-capital accunul ation is unchanged by debt policy, then

the reduction in inconme caused by the crowdi ng-out of physical capital wll
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al so reduce the stock of human capital; in this case, government debt reduces
i ncome substantially nore than our earlier calculation indicated. By
contrast, if the stock of human capital renained fixed, then our earlier

cal cul ati on woul d be correct.

5. The Deadwei ght Loss of Servicing the Debt

VWhen di scussing the qualitative effects of debt, we reviewed a nunber of
i ssues beyond the inpact of debt on the capital stock. The only one of those
effects that is readily quantifiable is the deadwei ght | oss of the additiona
taxes needed to neet the debt service burden.'® O course, the deadwei ght
| oss of taxation was reduced during the period when taxes were | ower and the
debt was accumnul ated, and optinal debt policy requires bal ancing these
effects. Qur concern here, however, is just with the cost of an ongoi ng debt.

If the governnent builds up a certain debt, and then decides to hold
that debt constant in real terms, the additional debt service per dollar of
accunul ated debt is r, the real interest rate on debt. |If 8 is the deadwei ght
| oss per dollar of tax revenue, then the |oss per dollar of debt is 8. The
total real return on internmedi ate-maturity government debt averaged about 2
percent between 1926 and 1994 (Stocks, Bonds, Bills and Inflation, 1995). A
standard choice for 8 is Ballard, Shoven, and Wualley's (1985) estimte of
one-third, although Feldstein (1996b) argues that incorporating distortions to
the form of conpensation and the demand for deductions--in addition to the
usual distortions to | abor and capital supply--makes the true 8 nmuch | arger
If 8 equals one-half, then 8 is .01, and with the U S. debt-incone ratio at
one-hal f, the deadweight |oss fromservicing the debt is about half a percent

of out put.

BAuer bach and Kotlikoff's (1987) estinmates of the welfare effects of
debt policy include this cost, but isolating its significance fromtheir
published results is not possible.
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6. Sunmary

As concern about current and prospective U. S. budget deficits has grown,
gquantitative estimates of the effect of debt have begun to appear in official
U S. government docunents. For exanple, the 1994 Econonic Report of the
President (pp. 85-87) assuned that the President's deficit-reduction plan
woul d boost national saving by 1 percent of output each year for 50 years.
Then the Report used a sinple Sol ow growt h nodel to show the effect of that
extra saving on the econony. It concluded that the additional saving would
eventual ly raise output by 3.75 percent. More recently, the Congressional
Budget O fice (CBO, 1997b) constructed a conpl ex nodel of the econony and the
federal budget and simul ated the nodel through the year 2050. Because current
| aw woul d produce an explosive rise in the national debt over that period,
CBO s results do not reflect steady-state effects. |In the sinulation that
i ncl udes the econonmic effects of increasing debt, debt rises by 30 percent of
out put by 2020, resulting in output that is 2 percent smaller than it
otherwi se would be. Over the follow ng decade, debt increases by another 80
percent of output, and output is dimnished by nore than 8 percent relative to
t he sane baseline. Thus, these calculations are simlar in spirit to those
found in the academic literature.

We have now quantified, in a very rough way, sone |long-run effects of
government debt on the econony. The debt fairy parable inplied that each
dol l ar of debt reduces net output by about six cents each year. More careful
consi deration of the strong assunptions enbodi ed in that parabl e suggested
that this estimated cost is at least in the right ballpark. The deadwei ght
loss fromthe taxes needed to service the debt adds about another one cent per
dollar of debt. Thus, the U S. debt of the | ate 1990s, which equal s about
hal f of annual output, is reducing net output by about 3.5 percent. |In 1997,
this amounts to around $300 billion per year

Is this cost |large? Labor productivity has increased by about one
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percent per year in the United States since 1975, so reduci ng output by three
to four percent is like giving up three to four years of productivity grow h.
That is a significant loss, but it does not qualify as a disaster. One final
conpari son of the cost of the current debt is to the effect of the upcom ng
denographic transition in the United States. CBO (1997b) projects that, under
current |law, population aging and rising health care costs will boost non-

i nterest spending of the federal governnent by five percent of output between
1996 and 2025. |If the current debt were maintained in real terns, it would
represent about one-third of real output in 2025 (because of econom c growt h).
Thus, elimnating that debt would add about two percent to national income, or
al nrost half of the extra inconme needed to cover the additional governnent

spendi ng.

I1l. Ricardian Equival ence
So far our discussion has focussed on the conventional analysis of

government debt. By "conventional,” we nean that this anal ysis describes the
views held by nost economi sts and al nost all policymakers. There is, however,
anot her vi ew of governnent debt that has been influential in the academc
debate, even if endorsed by only a mnority of econom sts. That viewis

call ed Ricardi an equival ence after the great 19th century econom st David

Ri cardo, who first noted the theoretical argument. In recent years, the

Ri cardi an vi ew has been cl osely associated with Robert Barro, whose work has

gi ven the view renewed vigor and proni nence.

A. The ldea and Its History

Ri cardi an equivalence is a type of neutrality proposition: It states
that a certain type of governnent policy does not have any inportant effects.

In this section we discuss the general idea, its history, and its inportance
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as a theoretical benchmark. |In the follow ng sections we exam ne the various
di mensi ons of the debate over the validity of Ricardian equival ence as a

description of the real world.

1. The Essence of the Ricardi an Argunent

Suppose that the government cuts taxes today without any plans to reduce
gover nment purchases today or in the future. As we have seen, conventiona
anal ysis concludes that this policy will stimulate consunption, reduce
nati onal saving and capital accumul ation, and thereby depress |ong-term
econom c growh. By contrast, the theory of Ricardian equival ence asserts
that this policy will not alter consunption, capital accumrul ation, or grow h.
The situation with the tax cut and budget deficit is equivalent to the
situation wi thout it.

The Ricardian argunment is based on the insight that |ower taxes and a
budget deficit today require (in the absence of any change in gover nment
purchases) higher taxes in the future. Thus, the issuing of governnment debt
to finance a tax cut represents not a reduction in the tax burden but nmerely a
post ponenment of it. |If consumers are sufficiently forward | ooking, they wll
| ook ahead to the future taxes inplied by government debt. Understanding that
their total tax burden is unchanged, they will not respond to the tax cut by
i ncreasi ng consunption. Instead, they will save the entire tax cut to neet
the upcoming tax liability; as a result, the decrease in public saving (the
budget deficit) will coincide with an increase in private saving of precisely
the sane size. National saving will stay the sane, as will all other
macr oeconomni ¢ vari abl es.

In essence, the Ricardian argunment conbi nes two fundanental ideas: the
gover nment budget constraint and the permanent incone hypothesis. The
gover nment budget constraint says that | ower taxes today inply higher taxes in

the future if government purchases are unchanged; the present val ue of the tax
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burden is invariant to the path of the tax burden. The permanent incone
hypot hesi s says that househol ds base their consunpti on deci si ons on permanent
i ncome, which depends on the present value of after-tax earnings. Because a
debt-financed tax cut alters the path of the tax burden but not its present
val ue, it does not alter permanent incone or consunption. Thus, all of the
predi cti ons of the conventional analysis of government debt no | onger hol d.

Anot her way to view the Ricardian argunent is suggested by the title of
Robert Barro's classic 1974 paper "Are Government Bonds Net Wealth?" To the
owners of governnment bonds, the bond represents an asset. But to taxpayers,
government bonds represents a liability. A debt-financed tax cut is like a
gift of governnent bonds to those getting the tax cut. This gift makes the
hol der of the bond wealthier, but it makes taxpayers poorer. On net, no
weal th has been created. Because households in total are no richer than they
were, they should not alter their consunption in response to the tax cut.

It is inmportant to enphasize that the R cardi an argunent does not render
all fiscal policy irrelevant. |If the government cuts taxes today and
househol ds expect this tax cut to be met with future cuts in governnent
pur chases, then househol ds' pernmanent inconme does rise, which stinulates
consunption and reduces national saving. But note that it is the expected cut
i n government purchases, rather than the tax cut, that stimulates consunption
The reduction in expected future government purchases would alter pernmanent
i ncome and consunption because they inply | ower taxes at sone tinme, even if
current taxes are unchanged.

Because the Ricardian view renders sonme fiscal policies irrel evant but
allows other fiscal policies to matter, providing a convincing test of this
view has proven difficult. For exanple, in the early 1980s, a debt-financed
tax cut advocated by President Reagan in his first adm nistration was foll owed
by a substantial rise in governnent debt and a fall in national saving. Sone

observers, such as Benjamin Friedman (1992), see this episode as a natura
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experiment that decisively rejects Ricardian equivalence. Yet it is possible
that consuners expected this tax cut to nean smaller government in the future;
smal | er governnent was, in fact, President Reagan's intention, and to sone
extent it has been the result. Mbdreover, other devel opnents, such as a

boom ng stock market, occurred at the sanme time and surely had sone effect on
househol d decisions. In this case, higher consunption and | ower nationa
saving could coincide with a tax cut without contradicting Ricardian
equi val ence. Because neither interpretation of history can be ruled out, both
t he conventional and Ricardian views of government debt continue to have

adherents within the econom cs profession

2. ABrief Hstory of the Ricardian |dea

The nodern literature on Ricardi an equival ence began with Robert Barro's
1974 paper. Not only did this paper clearly set out the Ricardian argunent
but it also anticipated much of the subsequent literature by discussing many
of the reasons why Ricardian equi val ence nm ght not hold. What the paper did
not do, however, was credit Ricardo with the idea. It was not until Janes
Buchanan's 1976 conment on Barro's paper that the term Ri cardi an equi val ence
was coi ned.

Ri cardo was interested in the question of how a war m ght be funded. In
an 1820 article, he considered an exanple of a war that cost 20 mllion
pounds. He noted that if the interest rate were 5 percent, this expense could
be financed with a one-tine tax of 20 mllion pounds, a perpetual tax of 1
mllion pounds, or a tax of 1.2 mllion pounds for 45 years. He wote,

"I'n point of econony, there is no real difference in either of the

nodes; for twenty millions in one paynment, one mllion per annum for

ever, or 1,200,0000 pounds for 45 years, are precisely of the sane

val ue..."

Ri cardo al so was aware that the question raises the issue of intergenerationa
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I i nkages (which we discuss nore fully in a later section):
"It would be difficult to convince a man possessed of 20,000 pounds, or
any other sum that a perpetual paynent of 50 pounds per annum was
equal Iy burdensone with a single tax of 1000 pounds. He would have sone
vague notion that the 50 pounds per annum woul d be paid by posterity,
and woul d not be paid by him but if he |eaves his fortune to his son
and | eaves it charged with this perpetual tax, where is the difference
whet her he | eaves him 20,000 pounds with the tax, or 19,000 pounds
Wit hout it?"
Al t hough Ricardo viewed these different nmethods of government finance as
equi val ent, he doubted whether other people in fact had in the foresight to
act in so rational a manner:
"The peopl e who pay taxes...do not manage their private affairs
accordingly. W are apt to think that the war is burdensone only in
proportion to what we are at the nonent called to pay for it in taxes,
wi thout reflecting on the probable duration of such taxes.™
And, indeed, Ricardo did not dismss government debt as an insignificant
policy concern. Before the British parlianent, he once decl ared,
"This woul d be the happiest country in the world, and its progress in
prosperity would go beyond the powers of imagination to conceive, if we
got rid of two great evils--the national debt and the corn [ aws."?®
Because Ricardo doubted the practical validity of R cardi an equival ence,
O Driscoll (1977) suggested the term R cardi an nonequi val ence, although this
phrase has never caught on. Wether or not Ricardo was a R cardi an, he now
gets credit for first noting the possible irrel evance of government debt.

More recently, several sources have suggested the possibility of debt

®Quoted in Buchholz (1989, p. 73). R cardo's opposition to the corn
aws (which restricted the inport of grain from abroad) suggests that he took
his theory of conparative advantage nore seriously than he did his theory of
debt neutrality.
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neutrality, as Barro in fact noted in his 1974 paper. |In 1952, Tobin posed
the Ri cardi an question:

"How is it possible that society nerely by the device of incurring a

debt to itself can deceive itself into believing that it is wealthier?

Do not the additional taxes which are necessary to carry the interest

charges reduce the value of other conponents of private wealth?"
Tobin viewed this Ricardian logic as raising an intriguing theoretica
guestion, but he never suggested that it mght actually hold in practice.

The Ricardi an argunment al so appears in Patinkin's (1965, p. 289) classic
treatise, Money, Interest, and Prices, which was based on a 1947 dissertation
at the University of Chicago. |In considering whether government bonds shoul d
be treated as part of household wealth, Patinkin wote,

"The difficulty with this approach is that the interest burden on these

bonds must presumably be financed by future taxes. Hence if the private

sector discounts its future tax liabilities in the sane way that it

di scounts future interest receipts, the existence of governnent bonds

will not generate any net wealth effect.”

Patinkin does not claimoriginality for this idea. 1In a footnote, he says,
"This point is due to Carl Christ, who cites in turn discussions with MIton
Fri edman. "

In 1962, Martin Bailey's textbook explained clearly (p. 75) the
possibility "that households regard deficit financing as equivalent to taxes."
Bai | ey expl ai ns:

"[ Governnment debt] inplies future taxes that would not be necessary if

the expenditures were financed with current taxation. |If a typica

househol d were to save the entire anount that was nmade available to it
by a switch fromcurrent taxation to deficit financing, the interest on
the saving would neet the future tax charges to pay interest on the

gover nent bonds, while the principal saved woul d be available to neet
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possi bl e future taxes inposed to repay the principal on the governnent
bonds. If the household has a definite idea of howit wants to allocate
its total present and future resources anong consunption at different
points of tinme, and if it recognizes that the shift from current
taxation to deficit financing does not change its total resources at al
froma long-run point of view, then it will indeed put entirely into
saving any 'incone' made available to it by a governnment decision to
finance by bond issue rather than current taxation. That is, the
household wi |l consune exactly the same anount, whi chever form of
financing is used."
Bail ey even points out in a footnote that "the sane argunment applies if no
repaynent [of the debt's principal] is expected, if the typical household
plans to |l eave an estate.” Bailey does not cite Ricardo, but in the text's
preface he refers to this section and notes, "a claimto original authorship
must be shared with at | east two other persons, Gary Becker and Reuben Kessel
who i ndependently devel oped the sane material for their respective courses.”
The i dea of Ricardian equival ence, therefore, has had a | ong and
di stingui shed history. Yet there is no doubt that Robert Barro's 1974 paper
was a turning point in the literature on governnent debt. Barro stated the
conditions for Ricardian equival ence nore clearly than the previous literature
had, and he laid out explicitly the intergenerational nodel needed to
establish the result. (W discuss this nodel below.) Perhaps the greater
t horoughness in Barro's treatnent of the issue is founded in his apparent
belief in debt neutrality. Previous authors, including Ricardo, raised the
theoretical possibility of neutrality but often doubted its practica
applicability.
In a way, Barro can be viewed as the Christopher Col unbus of Ricardian
equi val ence. Col unbus was not the first European to discover Anmerica, for

Leif Ericsson and others had cone before. |Instead, Col unbus's great
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confidence in the inportance of his mssion ensured that he was the |ast
Eur opean to di scover America: After Col unmbus, America stayed discovered.
Simlarly, Robert Barro was not the first econom st to di scover Ricardian
equi val ence, but he was surely the last. Since Barro's work, Ricardian
equi val ence has maintained its place at the center of the debate over

government debt, and no one will be able to discover it again.

3. Wiy Ricardian Equi val ence is So | nportant

Al t hough nost econom sts today agree with David R cardo and doubt that
Ri cardi an equi val ence descri bes actual consuner behavior, the idea of
Ri cardi an equi val ence has been extraordinarily inportant within the acadenic
debat e over government debt. There are two reasons for this.

The first reason is that a small but prom nent mnority of econom sts,

i ncludi ng Robert Barro, have argued that Ricardian equival ence does in fact
describe the world, at least as a first approximation. This small group has
provided a useful rem nder to the rest of the profession that the conventiona
vi ew of government debt is far froma scientific certitude. The inability of
macr oecononmi sts to performtrue experinments nakes macroecononi ¢ know edge open
to debate. Although we believe that policymakers are best advised to rely on
t he conventional view of governnent debt, we admit that there is roomfor
reasonabl e di sagreenent.

The second and nore significant reason that R cardi an equival ence is
inmportant is that it offers a theoretical benchmark for nmuch further analysis.
There are many parallels both inside and outside of econom cs. Mathematicians
study Euclidean geonetry (even though we now know that we live in a non-
Eucl i dean worl d); physicists study frictionless planes (even though all rea
pl anes exhibit some friction); and econom sts study Arrow Debreu general -
equi libriumnodels with conplete and perfectly conpetitive narkets (even

t hough markets in actual econom es are neither conplete nor perfectly
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competitive).

The theoretical benchmark in economics that is nost simlar to Ricardian
equi valence is the Mddigliani-MIler theorem Modigliani and MI1er
est abl i shed conditi ons under which a firms choi ce between debt and equity
finance is irrelevant. Simlarly, Ricardian equivalence is the claimthat the
governnment's choi ce between debt and tax finance is irrelevant. Few finance
econom sts believe that the Modigliani-MIler theorem describes actual firns'
financi ng deci sions. Nonetheless, the theorem provides a starting point for
many di scussions in corporate finance. Simlarly, even if Ricardian
equi val ence does not describe the world, it can be viewed as one natura
starting point in the theoretical analysis of government debt. As the next
section should make clear, trying to explain why R cardi an equi val ence i s not
true can yield a deeper understandi ng about the effects of government debt on

t he econony.

B. The Debate over R cardi an Equi val ence: Theoretical I|ssues

Al t hough nost economi sts today are skeptical of the Ricardian
proposition that governnent debt is irrelevant, there is | ess consensus about
why governnent debt matters. The conventional view (which we discussed
earlier) begins with the prem se that a debt-financed tax cut stimnul ates

consunption. There are various reasons why this mght be the case.

1. Intergenerational Redistribution

One reason governnent debt might nmatter is that it represents a
redi stribution of resources across different generations of taxpayers. Wen
t he governnment cuts taxes and issues governnment debt today, the governnent
budget constraint requires a tax increase in the future, but that tax increase
m ght fall on taxpayers who are not yet living. This redistribution of

resources fromfuture to current taxpayers enriches those who are now living;
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current taxpayers respond to the increase in their resources by consum ng
nmore. This intergenerational redistribution is the nmechani smthat nakes
government debt matter in basic overl appi ng-generations nodels, such as those
of Di amond (1965) and Bl anchard (1985).

Barro's 1974 paper built on Becker's (1974) theory of the famly to
provide a clever rejoinder to this argunent. Barro argued that because future
generations are the children and grandchildren of the current generation, it
is a mstake to view them as i ndependent econom c actors. Instead, Barro
suggested that current generations mght behave altruistically toward future
generations. In the presence of this intergenerational altruism it is no
| onger natural to presune that current generations will take advantage of the
opportunity to consune at the expense of future generations.

Barro proposed the follow ng nodel of the famly. Suppose that the
total utility of generation t, denoted V,, depends on consunption during its
lifetime G and on the utility of its children V,,,, discounted by sone factor
$:

Vi = UG) + SV
Recursive substitution establishes that

Vi = UQ) + SUGC.) + UG+ $UCLL) + ...
That is, the utility of generation t depends on its own consunption and the
consunption of all future generations. |In essence, the rel evant
deci si onmaking unit is not the individual, who lives only a finite nunber of
years, but the famly, which continues forever. As a result, the famly nmenber
alive today decides how rmuch to consune based not only on his own incone but
al so on the incone of future nmenbers of his family. Ricardian equival ence is,
therefore, preserved: A debt-financed tax cut may raise the income an
i ndi vidual receives in his lifetine, but it does not raise his famly's
per manent incone. Instead of consuming the extra inconme fromthe tax cut, the

i ndi vidual saves it and leaves it as a bequest to his descendants, who wll
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bear the future tax liability.

The debate over Ricardian equivalence is, therefore, in part a debate
over how different generations are linked to one another. This issue has
broad significance for nmacroeconom cs. As Kotlikoff and Summrers (1981)
established, a large fraction of wealth in the U S. econony is eventually
bequeat hed rather than consuned by its current owner.?® |t is possible that
many bequests are accidental rather than intentional; that is, people m ght
| eave bequests because they di e unexpectedly before consuning their entire
wealth. Yet the fact that annuity markets (even if inperfect) are used so
rarely suggests that consuners nust have sone desire to | eave bequests.

The al trui sm nodel proposed by Barro is one possible nodel of the
bequest notive, but there are others. Another popular nodel is the "joy of
giving" or "warm gl ow' nodel, according to which a person's utility depends on
the size of his bequest rather than on the utility of his children. That is,

Vi = WG) + dB),
where G B;) represents the utility fromgiving a bequest of size B,. dosely
related to this nodel is the "strategi c bequest notive" proposed by Bernheim
Shleifer, and Summers (1985); according to this nodel, parents use bequests to
i nduce certain types of behavior fromthe children, such as visiting home nore
frequently. These alternative nodels of the bequest notive do not give
i ndi vidual s any reason to | ook ahead to their children's tax liabilities and,
therefore, do not yield Ricardian equival ence in the presence of policy-
i nduced intergenerational redistributions.

It is sonetinmes mistakenly clained that the effects of government debt
depend on whet her people have finite lives (as is the case in the D anond

over | appi ng-generations nodel) or infinite lives (as is effectively the case

2For other discussions of the role of intergenerational transfers in
weal th accunul ati on, see Gale and Schol z (1994), Kessler and Masson (1989),
Kotlikoff (1988), and Modigliani (1988).
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in the Barro intergenerational -altruismnodel). The key issue, however, is
not the finiteness of life but the introduction over tinme of new taxpayers
wi thout links to the past. (This point was established by Philippe Wil,
1989.) To see this, imagine an economny in which consuners die (according to
some Poi sson process) but no new consumers are ever born. In this econony,
all future tax liabilities must fall on people who are currently living, so
Ri cardi an equi val ence woul d hol d, despite the finiteness of life. By
contrast, consider an econony in which new consuners are born over tine but,
once born, live forever. 1In this econony, sone of the future tax liabilities
i nplied by government debt would fall on future arrivals, and Ricardian
equi val ence woul d fail to hold.

The Barro nodel of intergenerational altruism which links all future
arrivals to those currently living, has attracted a variety of theoretica
criticisms. One of the nore entertaining is that of fered by Bernhei m and
Bagwel | (1988), who build on the well established tenet that human
reproduction is sexual and that, as a result, people share common descendants.
Indeed, if one | ooks back and forth anong everyone's future famly trees, one
qui ckly concludes that the entire world popul ation is connected through a web
of famlial relationships. This observation, together with intergenerationa
altruism yields profound predictions. According to the Barro nodel, a
transfer of a dollar (in present value) between Doug El mendorf and one of his
descendants does not affect anyone's consunption. Simlarly, a transfer
bet ween G eg Manki w and one of his descendants does not affect anyone's
consunption. But if El nmendorf and Manki w have common descendants, as surely
they nmust, then a transfer between El nendorf and Manki w does not affect
anyone's consunption. |ndeed, because everyone is connected through comon
descendants, the entire distribution of income is irrelevant--a prediction

that is surely false. Bernheimand Bagwel| use this argunent as a reductio ad

absurdum to conclude that the Barro nodel cannot describe the rel ationships
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anong generations.

A less intriguing, but ultimately nore persuasive, critique of the Barro
nodel of intergenerational altruismarises fromthe work of Evans (1991),
Dani el (1993), and Snetters (1996). Suppose that we consider a standard nodel
of intergenerational altruismbut add the seem ngly i nnocuous winkle that the
degree of altruism (as neasured above by the paraneter $) differs across
famlies. Even if all consumers have sone degree of altruism it is likely in
t he presence of heterogeneity that many consuners will not have operative
bequest motives. In the steady state of such a nodel, the interest rate is
determ ned by the tine preference of the nost patient famly (that is, the
famly with the highest $). At this interest rate, other fanmlies will choose
to hit the corner solution of zero bequests and, therefore, will act like a
series of overlapping generations: They will save for life-cycle reasons but
will |eave no bequests. For these zero-bequest famlies, transfers of
resources across generations will have real effects.

Despite the failure of Ricardian equivalence in this nodel, the |evel of
government debt does not matter for aggregate variables in the econony's
steady state. Because the tine preference of the nost patient famly pins
down the steady-state interest rate, it also pins down the capital stock and
the I evel of output. A debt-financed tax cut, for instance, will stinulate
consunption, crowd out capital, and raise the real interest rate for a period
of time, but the nost patient family will respond by increasing saving until
eventual ly, the capital stock and real interest rate return to their forner
levels. This result suggests that Ricardian equival ence may work better as a
[ ong-run theory than as a short-run theory.

Finally, it is worth noting that, for some purposes, the inportance of
these intergenerational issues nmay be overstated. Poterba and Summers (1987)
claimthat, even without intergenerational altruism people may have | ong

enough tine horizons to make Ricardi an equival ence approximately true in the
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short run for sone policy interventions. For exanple, imagine that the
government cuts taxes today, issues government debt with an interest rate of 5
percent, and then services the interest paynments with hi gher taxes over the
infinite future. 1In this case, about 77 percent of the future taxes occur
within 30 years, indicating that the redistribution of the tax burden toward
future generations, though not zero, is relatively small. Moreover, because
the margi nal propensity to consune out of wealth for life-cycle consuners is
relatively small, the redistribution that does occur has only a snmall effect
on consunption. Thus, the imediate result may be an increase in private
savi ng approxi mately equal to the budget deficit. Poterba and Sunmers argue
that if Ricardian equivalence fails in a substantial way in the short run, the
explanation nust lie not in the intergenerational redistribution caused by

governnent debt but in sonme other nechanism 2

2. Capital Market |nperfections

The sinpl est, and perhaps nost conpelling, explanation for the failure
of Ricardian equivalence is the existence of capital nmarket inperfections.
For househol ds that discount future utility highly or that expect rapidly
rising income, the optinmal consunption path may require consumi ng nore than
their income when young (and | ess when old) by borrowing in financial markets.
The possibility of default and bankruptcy, however, may prevent these
househol ds from borrowi ng for the purposes of current consunption. 1In this
case, the optimal strategy is to consune all of current income and hold

exactly zero assets.

2lEven if private saving does rise approxinmately one-for-one with the
budget deficit in the short run, there could be substantial crowding out of
capital in the long run. The Auerbach-Kotlikoff sinulations discussed earlier
suggest that the full effects of government debt take a long tine to appear in
life-cycle nodels. Thus, the Poterba-Sumers argunent raises the possibility-
-in contrast to the nodel with heterogeneous altruismjust discussed--that
Ri cardi an equi val ence may work well as a short-run theory but not as a | ong-
run theory.

45



In the presence of such a binding borrowi ng constraint, R cardian
equi valence will no longer hold. A debt-financed tax cut effectively gives
the constrai ned household the loan that it wanted but could not obtain from
private | enders. The household will respond by increasing consunption, even
with the know edge that the result is higher taxes and | ower consunption in
the future.

The potential inmportance of capital market inperfections is highlighted
by the small anount of wealth that many people hold conpared to the | evel of
government debt in our econony. In recent years, the federal government debt
has been about half of national incone. |If Ricardian equival ence held, the
typi cal househol d shoul d be hol ding additional wealth equal to half of annua
i ncome. Yet many househol ds have wealth far below that level. To reconcile
Ri cardi an equi val ence with these facts, one would need to believe that in the
absence of governnent debt, npbst households in the econony woul d have
substantially negative net wealth. This seens inplausible: Few consunmers are
able to obtain substantial |oans wi thout tangible collateral. Thus, it seens
t hat governnent debt has all owed many househol ds to consume nore than they
ot herw se woul d.

The literature contains sone debate over whether capital market
i nperfections should cause a failure of R cardi an equival ence. Hayashi (1987)
and Yot suzuka (1987) present exanples of endogenous capital market
i nperfections based on asymmetric information that preserve Ricardian
equi val ence. In these nodels, asymmetric information about future incone,
together with the possibility of default, prevents househol ds from borrow ng
agai nst future inconme. Yet because taxes are assumed to be lunp sum there is
no i nformati on probl em about the stream of tax paynments; as a result, the
borrowi ng constraint does not affect the ability of households to trade off
taxes today and taxes in the future. 1In this case, a debt-financed tax cut

causes the borrowi ng constraint to adjust in such a way as to | eave
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consunpti on opportunities unchanged. As Bernheim (1987) points out, however,
this result is crucially dependent on the assunption that taxes are |unp sum
If taxes rise with incone, then the asynretry in information about future

i ncome causes a simlar asymmetry in information about future tax liabilities.
In this nore realistic case, these nodels yield the nore conventional result
that a debt-financed tax cut rel axes the borrow ng constraint, allow ng

househol ds to consune nore.

3. Permanent Post ponenent of the Tax Burden

VWhen a person first hears the case for Ricardian equival ence, a natura
response is, "Yes, that theory mght apply if a budget deficit today required
hi gher taxation in the future. But, in fact, the governnment never has to pay
off its debts. Wen the government cuts taxes and runs a budget deficit, it
can postpone the tax burden indefinitely.” This sinple argunment, it turns
out, raises a nunber of conplex questions for econonic theory.

The first point to nake is that Ricardian equival ence does not require
that the government ever pay off its debts in the sense of reaching zero
i ndebt edness. I magi ne that the governnent cuts taxes for one year by dD
i ncreases the governnent debt by that ampbunt, and then | eaves government debt
at the new higher level forever. To service this additional governnent debt
woul d require additional taxes of r*dD every year, where r is the interest
rate on the debt. The present discounted value of these higher taxes is dD
whi ch exactly offsets the value of the tax cut. Hence, if consumers | ook
ahead to all future taxes, Ricardian equival ence holds, even though the
government never retires the additional debt it has issued.

Matters becone nore conplicated if the government does not raise taxes
to finance the interest on this additional debt but, instead, finances these
i nterest paynents by issuing even nore debt. This policy is sonetines called

a "Ponzi schene" because it resenbles investnment scans in which old investors
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are paid off with noney fromnew investors. |[If the governnent pursues such a
Ponzi schene, the government debt will grow at rate r, and the initial tax cut
and budget deficit do not inply higher taxes in the future.

But can the governnent actually get away with this Ponzi schene? The
literature has explored this question extensively.?2 An inportant issue is
t he conpari son between the interest rate on governnent debt r and the growth
rate of the econony g. |If r is greater than g, then governnent debt will
i ncrease faster than the econony, and the Ponzi schene will eventually be
rendered infeasible: The debt will grow so large that the government will be
unable to find buyers for all of it, forcing either default or a tax increase.
By contrast, if r is less than g, then government debt will increase nore
slowy than the econony, and there is nothing to prevent the government from
rolling over the debt forever.

The conpari son between r and g has broader general -equilibrium
i nplications, however, and these inplications help explain the effects of
government debt. |In standard neoclassical growh theory, r reflects the
mar gi nal product of capital, and g reflects popul ation growth and
t echnol ogi cal change. These two variables can be used to gauge whether the
econony has reached a dynamically efficient equilibrium |If r is greater than
g, then the econony is efficient in the sense of having |l ess capital than at
the "Col den Rule" steady state. By contrast, if r is less than g, then the
econony in inefficient in the sense of having accumul ated too nmuch capital
In this case, a reduction in capital accumul ation can potentially increase
consunption in all periods of time. A government Ponzi scheme, |ike the
"asset bubbl es" studied by Tirole (1985), is both feasible and desirable in

such an econony because it hel ps aneliorate the problem of oversaving.

25ee, for instance, Ball, Elnendorf, and Mankiw (1995), Bl anchard and
Wil (1992), Bohn (1993), and O Connell and Zel des (1988).
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Dynami c inefficiency and successful, Pareto-inproving Ponzi schenes
offer an intriguing theoretical possibility, but they are not of great
practical relevance for the U S. econony or other econonies around the world.
Econoni sts today do not believe that househol ds are saving too much, driving
the return to capital below the econony's growh rate. And, indeed, Abel
Manki w, Sunmers and Zeckhauser (1989) present evidence for dynam c efficiency.
Hence, Ricardian equival ence cannot be refuted by asserting that the
governnment can roll over the debt forever.

Yet one nagging fact remains: In the U S. econony, the interest rate on
government debt has on average been less than the growh rate of the econony.
Abel et al. reconcile this fact with their finding of dynam c efficiency by
noti ng that governnent debt and econom c growth have different risk
characteristics. They present an exanple of a dynamically efficient econony
i n which uncertainty about economc growth drives down the return on risk-free
assets, such as governnent debt, below the average growth rate. Thus, one
cannot judge dynamic efficiency (and the feasibility of government Ponz
schenmes) sinply by conparing the average return on risk-free assets with the

average growth rate.

4. Distortionary Taxes

The Ricardi an equi val ence proposition is based on the assunption that
taxes are lunmp sum |If instead taxes are distortionary, then a postponenent

of the tax burden affects incentives and thereby behavior. These

2Bal |, El nendorf and Mankiw (1995) build on these ideas and consi der
policies in dynamcally efficient econonies called "Ponzi ganbl es" in which
t he governnment cuts taxes and rolls over the resulting debt for as long as is
possible. In their nodel, debt can raise the welfare of all generations in
those realizations of history in which taxes do not need to be increased. Yet
the policy is a ganbl e because the government is sonetinmes forced to raise
taxes. Mbdreover, those tax increases are especially undesirable because they
occur in realizations of history in which future generations are already
burdened by | ow econom c growt h.
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m croecononi ¢ distortions could have a | arge nmacroeconom ¢ i npact, naking
Ri cardi an equi val ence a poor approximation to reality.

To see the potential inportance of distortionary taxation, inmagine an
econorny described by the standard Ransey growth nodel except that taxes,
rather than being [unp-sum are raised with a proportional income tax with

rate J. The follow ng equations describe the steady state:

y = f(k)
Jy=rD+g
ro=f'(k)
(1-J)r =D

The first equation is the production function. The second equation states
that tax revenue Jy equals the interest on the debt rD plus governnent
spending g. The third equation states that the interest rate r equals the
mar gi nal product of capital. (Both interest incone and capital income are
assunmed to be taxed at the sanme rate, so the tax does not affect this
equation.) The fourth equation states that the after-tax interest rate equals
the rate of subjective tinme preference D; this is the steady-state condition
for the Ransey nodel. G ven these equations, it is straightforward to see how
an increase in government debt affects the econony. Higher debt leads to
hi gher debt service; a higher debt service requires a higher tax rate; a
hi gher tax rate |l eads to a higher before-tax interest rate; and a higher
interest rate leads to a smaller steady-state capital stock. As in the
traditional analysis, government debt crowds out capital, even though the
mechani sm here is quite different.

We can easily calibrate the magnitude of this effect for this nodel. By
fully differentiating this systemwe obtain an expression to show how nmuch
debt crowds out capital

dk/dD = {J - (Df"/f") + [(1-J3)fFf"/(Ff")?]} %
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If we specialize the production function to Cobb-Douglas y=k", then this
expressi on becones:
dk/dD = {J + [(1-")(D'Kk)] - [(2-J)(1-")/"1}

For the U S. econony, taxes take about one-third of inconme (J=1/3), capita
earns about one third of inconme ('=1/3), and the debt equal s about one-seventh
of the capital stock (D/k=1/7). For these paraneter values, dk/dD=-1.11
That is, an extra dollar of government debt reduces the steady-state capita
stock by slightly over one dollar. This exanple shows that substantial
crowdi ng out can occur sinply because of distortionary taxation.?

Al though this exanple is sufficient to show the potential inportance of
di stortionary taxation, nore realistic analyses of debt policy go beyond this
special case. In the steady state of the Ransey nodel, national saving is
infinitely elastic at the rate of tine preference. Qher nodels, such as the
life-cycle nodel of Auerbach and Kotlikoff (1987), would predict a nore
limted saving response to a change in the after-tax rate of return. In
addition, it is inportant to consider the dynam c effects of tax changes, as
in Judd (1987) and Dotsey (1994), and the effects of taxes on |abor supply, as
in Trostel (1993) and Ludvigson (1996). Perhaps the only certain concl usion
is that in a wrld with distortionary taxation, R cardian equivalence is

unlikely to provide a good first approximation to the true effects of debt

pol i cy.

5. I ncone Uncertainty

Anot her possible reason for the failure of Ricardian equival ence is that

government debt may alter consunmers' perception of the risks they face. This

24The nunerical results presented here are, of course, sensitive to a

variety of detailed assunptions. |If we introduce depreciation, so that the
production function is f(k) = k" - *k, then the degree of crowding as neasured
by dk/dD falls. If we take a broad view of capital, so that "™ is larger than

1/3, then the degree of crowding rises.
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possibility was explored by Chan (1983), Barsky, Mankiw, and Zel des (1986),

Ki nbal | and Mankiw (1989), and Croushore (1996). These authors begin with the
axions that taxes are levied as a function of incone and that future incone is
uncertain. Therefore, when the governnent cuts taxes today, issues government
debt, and raises incone taxes in the future to pay off the debt, consuners
expected lifetinme incone is unchanged, but the uncertainty they face is
reduced. |If consuners have a precautionary saving notive, this reduction in
uncertainty stinulates current consunption. Put differently, consuners

di scount risky uncertain income and uncertain future taxes at a higher rate
than the interest rate on governnent bonds; a postponenent of the tax burden

t heref ore, encourages current spending.

The potential inmportance of this nmechanismis highlighted by the recent
interest in buffer-stock theories of saving. (See, for instance, Carroll
1997.) In these nodels, consumers are inmpatient (in the sense of having a
hi gh subjective discount rate) but are nonethel ess prudent (in the sense of
havi ng a precautionary saving notive). As a result, consumers maintain a
smal | amount of saving in order to protect thensel ves against unlikely but
very adverse shocks to their income. |If consunmers do not pay significant
taxes when these unlikely, adverse outcones are realized, then a postponenent

of the tax burden will stimulate current consunption

6. Myopia

VWhen non-econoni sts are expl ained the idea of R cardi an equival ence,
they often have trouble taking the idea seriously. The reason for this
response goes to the heart of how econonists view human behavi or. Rational
optim zing, forward-I|ooking hono econom cus is a creature of the econonmist's
i magi nati on. Economi sts are trained in the power of this nodel, but non-
econom sts are often nore skeptical. In particular, non-econonmsts are

doubt ful about whet her people have the foresight to | ook ahead to the future
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taxes inmplied by governnment debt, as is required for Ricardian equival ence to
hol d.

It is hard to incorporate this sort of nyopia into econom c theory. Yet
t here have been sonme attenpts to nodel short-sightedness. Strotz (1956) and
Lai bson (1997), for instance, consider preferences according to which
consumners give excessive weight to current utility (conpared to the benchmark
case of exponential discounting). As a result, consumers exhibit time-

i nconsi stent behavior and can be nade better off through a binding com tnent
to increased saving. This nodel can explain the popul ar notion that people
save too little, but it cannot by itself explain a failure of R cardi an

equi valence. In this nodel, the tine-inconsistent consuner faces a standard
i ntertenporal budget constraint, so a postponenent of the tax burden does not
alter the consuner's opportunities. This consumer saves too little but,

wi t hout a bi ndi ng borrowi ng constraint or other inperfection, is fully

Ri cardian in response to fiscal policy.

Al t hough the Ricardi an behavior of Strotz-Lai bson consuners shows that
myopi a by itself need not underm ne Ricardian equival ence, this result does
not necessarily render nyopia irrelevant in this debate. The inpatience
inplicit in the Strotz-Lai bson preferences can explain the preval ence of
liquidity constraints and buffer-stock saving, which in turn highlights the
devi ations from R cardi an equi val ence enphasi zed earlier. In addition, it is
possi bl e that the Strotz-Lai bson approach to nodelling myopia is not the best
one. Devel oping better nodels of myopic behavior remains a challenge for

future research

C. The Debate over Ricardian Equival ence: Enpirical |ssues
The theoretical literature just discussed offers various reasons why
government debt may affect consunption and capital accumulation. Yet these

devi ations from R cardi an equi val ence do not prove that the proposition is a
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bad first approximtion of the actual econony. To reach such a judgnent, one
must assess the quantitative inportance of these theoretical deviations from
the R cardi an benchmark

Sone of the research discussed earlier bears on this issue. As noted
above, cal cul ations using the Blanchard nodel of finite lifetinmes inply that
debt can crowd out a significant anmount of capital, and Auerbach and
Kot li koff's simulations show that the conbination of finite lifetines and
di stortionary taxes can generate roughly one-for-one crowding out. Moreover,
many of the theoretical analyses cited in the previous section include
calibrations that illustrate the potential inportance of the channels through
whi ch debt may affect the econony.

Si nul ati ons, however, are no substitute for evidence. In this section
we review the enpirical evidence on the validity of Ricardian equival ence. W
begin with tests of the assunptions underlying the proposition and concl ude
that a substantial fraction of househol ds probably do not behave as the
proposition assunmes. W next turn to tests of the proposition's inplications
for various macroecononic variables. Despite substantial research in this

area, we believe that the results are ultimately inconclusive.?

1. Testing Assunptions About Househol d Behavi or

VWhen testing theories, economsts typically focus on the theories
i nplications rather than their assunptions. Yet, because testing the
i mplications of Ricardian equival ence rai ses substantial difficulties,
exam ni ng the underlying assunptions is also worthwhile. The key assunption
i s consunption smoothing both within lifetinmes and across generations. That
i s, households are assuned to choose consunpti on and savi ng based on a

rati onal eval uation of an intertenporal budget constraint that includes both

2Qur review of this literature is necessarily brief. For nore thorough
di scussions with additional citations, see Bernheim (1987) and Seater (1993).
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current and future generations.

One pi ece of evidence that many househol ds do not behave in this way is
the small anobunt of wealth that they hold. This situation may arise froma
conbi nati on of inpatience and borrowi ng constraints, as described earlier, or
because sone people are not very forward-looking. |In either case, a deficit-
financed tax cut woul d spur consunption

Nuner ous papers al so present evidence that people do not snooth
consunption fully over tine. Canpbell and Mankiw (1989) use aggregate data to
show t hat consunption is nore sensitive to current income than the basic
consunpt i on- snoot hi ng nodel predicts. Hall and Mshkin (1982), Zeldes (1989),
and Carroll and Sumrers (1991) make the same point using househol d data.
Further confirmation cones from househol ds' responses to changes in taxes and
government benefits; for exanple, see Poterba (1988), WIcox (1989), and
Shapiro and Slenrod (1995). |In these studies, deviations fromthe lifecycle
nodel are economically as well as statistically significant. Some studies,
such as Runkle (1991), Attanasio and Browning (1995), and Attanasi o and \Weber
(1995), have argued that income and consunption data are in fact consistent
wi th the consunption-snoothing nodel. But the weight of the evidence fromthe
consunption literature is that consunption smoothing is far fromconplete. In
our view, this conclusion casts serious doubt on the enpirical plausibility of

Ri cardi an equi val ence.

2. Testing the Inplications for Consunption

A large and contentious literature has focused on the inplication of
Ri cardi an equi val ence that a reduction in current taxes with no change in
current or future government spending should not affect household consunption
The standard approach is to estinmate a traditional aggregate consunption
function, with consumer spending as the dependent variable and i ncome, wealth,

fiscal policy, and various other controls as independent variables. Ricardian
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equi valence is rejected if the coefficients on taxes and debt are
significantly different fromzero

Al t hough this approach seens to offer a direct test of the R cardian
view, there are a nunber of problens with its inplenmentation. The first
problemis the treatnent of expectations. The behavior of forward-Iooking
househol ds depends on expectations of fiscal policy, not just the measures of
current fiscal policy that are included in these regressions. Suppose that
the current level of taxation reflects expectations of future governnent
spending. (This is in fact inplied by the theory of tax-snoothing, which we
discuss later.) In this case, a significant negative coefficient on current
taxes in the consunption function does not necessarily violate Ricardian
equi val ence

A second problemis simultaneity. Some of this literature estimtes the
consunption function with ordinary | east squares. This approach is valid only
if the shocks to the consunption function do not affect fiscal policy or other
ri ght-hand side vari abl es. O her papers attenpt to address this problem
using instrunental variables, but finding persuasive instrunents is close to
i npossi bl e. 28

A third problemin this literature is that the nunber of observations is
smal | conpared with the nunmber of highly correl ated explanatory variables. In
addition to the basic fiscal variables, sone authors include neasures of the
margi nal tax rate, while others separate taxes and spending by the | evel of
government. Still others deconpose the income and fiscal variables into
per manent and transitory conmponents as a way of capturing expectations.
Al t hough there may be good reasons to include these variables as a matter of
theory, their addition conmpounds the problemof nulticollinearity. One way to

i ncrease the independent variation in the explanatory variables is to use a

2’For a discussion of the identification problemin the context of tests
of Ricardi an equival ence, see Cardia (1997).
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| onger estimation period, but this procedure can introduce spans in which
consunption is clearly distorted, such as during wars.

A final problemis that these specifications may have little power to
di stingui sh between the Ricardian and conventional views of fiscal policy. As
di scussed earlier, lifecycle consunmers' marginal propensity to consume out of
a tenporary tax cut may be only a few cents on the dollar. This value may be
statistically indistinguishable fromthe R cardi an benchmark of zero effect.
Nonet hel ess, the difference between a small and a zero margi nal propensity to
consume is economically inportant, for a small short-run drop in saving can
cunmul ate to a large long-run decline in the capital stock

Various recent papers have tried to avoid sone of these problens by
buil di ng on the Eul er equation approach pioneered by Hall (1978). By |ooking
at the first-order condition for a representative consumer, rather than an
aggregat e consunption function, sonme of the problenms in neasuring expectations
are avoided. Yet the problemof power remains. The first-order condition for
a finite-horizon consuner in the Blanchard nodel is not very different from
the first-order condition for an infinite-horizon consunmer. Nonethel ess,
policy can have substantially different effects in the two cases, especially
in the long run.

Wth these problens in mnd, it is perhaps not surprising that this
literature has failed to reach a consensus on the validity of Ricardian
equi val ence. Sone researchers have concl uded that equival ence is a reasonable
description of the world; for exanple, see Kornendi (1983), Aschauer (1985),
Seater and Mariano (1985), Evans (1988), and Kornendi and Meguire (1986, 1990,
1995). O her researchers have reached the opposite conclusion; for exanple,
see Feldstein (1982), Mdigliani and Sterling (1986, 1990), Feldstein and
El nendorf (1990), Evans (1993), and G aham and Hi nmarios (1991, 1996).

Qur viewis that this literature considered as a whole is sinply

i nconclusive. Mny studies that fail to reject R cardi an equival ence are al so
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unable to reject the Iifecycle nodel, as their standard errors are |arge
relative to the difference in coefficient values inplied by the alternative
hypot heses. 2" Further, sone studies that find insignificant effects of taxes
on consunption also find insignificant effects of governnent spending, which
is inconsistent with both Ricardian and |ifecycle nodels and suggests that
this framework does not reflect the true effects of fiscal policy.® Mre
generally, nmost results in this literature appear very sensitive to snal

di fferences in specification.?®

3. Testing the Inplications for Interest Rates

Ri cardi an equi val ence inplies that a debt-financed reduction in
government revenue should not affect interest rates. The conventional view of
debt generally inplies the opposite. An inportant set of papers tests this
i nplication by exam ning the effect of the budget deficit on interest rates
after controlling for governnent spending and other influences.

As with the literature concerning the consunption effects of fisca
policy, research into interest-rate effects appears straightforward, but

nunerous problens quickly arise. Indeed, sone of the problens in the two

2"For exanpl e, see Evans (1988), Kornmendi and Meguire (1990), and Seater
and Mariano (1985). The latter paper present an extrene exanple of |ack of
power: the authors cannot reject the hypothesis that the coefficient on taxes
equal s zero, but neither can they reject that it equals mnus one.

2For exanpl e, see Seater and Mariano (1985).

2For exanpl e, sone of the strongest evidence in favor of Ricardian
equi val ence cones fromthe especially thorough investigation conducted by
Kormmendi (1983) and Kornendi and Meguire (1986, 1990, 1995). Yet, Kornendi
and Meguire (1990) show that although their results are robust to a variety of
changes in specification (table 1), they are not robust to the seem ngly
i nnocuous choice of deflator (table 2). For further discussion of Kornendi
and Meguire's specification, see the exchanges between them and Barth, |den
and Russek (1986), Modigliani and Sterling (1986, 1990), and G aham (1995).
As anot her exanmple of the sensitivity of results, Graham and H nmarios (1991
1996) show that the estimates of Aschauer (1985) and Evans (1988) are not
robust to alternative formulations of the Eul er equation or neasures of
consunpt i on.
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literatures are quite simlar

One problemis that interest rates depend on expectations of fisca
policy and other variables and those expectations are hard to neasure. A
nunber of studies use forecasts fromvector autoregressions as a proxy for
expectations, but the quality of those proxies is unclear. Vector
aut or egressi ons assune that variables follow a stable tine-series process, and
they do not incorporate non-quantitative information. Both of these points
are likely to be inmportant, especially for fiscal policy variables, which are
the outcone of a political process. Measurenent error in the proxies for
expectations biases the estimted coefficients toward zero and, thus, toward
the null hypothesis of Ricardi an equival ence.

A second problemw th this approach as a test of Ricardian equival ence
is that there is no natural netric for gauging the size of interest-rate
effects. For the effect of taxes on consunption, there are natural Keynesian
and |lifecycle benchmarks as well as the Ricardian benchmark. Indeed, this
feature was critical in assessing whether tests of Ricardian equival ence had
any power against alternative descriptions of the world. But no such
alternative benchmarks exist for interest rates, because the size of the
nmovenment s expected under non-Ri cardi an views depends on a host of
elasticities. |In particular, if international capital flows have an inportant
effect on the donestic financial market, interest rates may not respond nuch
to fiscal policy even if Ricardian equival ence is invalid.

Wth these caveats in mnd, it is worth noting that this literature has
typically supported the Ricardian view that budget deficits have no effect on
interest rates. Plosser (1982) pioneered the approach of measuring expected
policy using vector autoregressions. Further work in this vein by Pl osser
(1987), Evans (1987a, 1987b), and Boothe and Reid (1989) has confirned

Pl osser's original conclusion that a zero effect of deficits cannot be
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rej ected. 3

Qur viewis that this literature, like the literature regarding the
effect of fiscal policy on consunption, is ultimately not very informative.
Exam ned carefully, the results are sinply too hard to swallow, for three
reasons. First, the estimated effects of policy variables are often not
robust to changes in sanple period or specification.® Second, the neasures
of expectations included in the regressions generally explain only a smal
part of the total variation in interest rates. For exanple, the average R
squared of Plosser's basic nonthly regressions (1987, tables 6 and 7) is .06,
and the correspondi ng val ue of Evans's basic quarterly regressions (1987b
table 1) is .09. This poor fit suggests sonme conbi nati on of neasurenent error
i n expectations and the om ssion of other relevant (and possibly correl ated)
variabl es. Under either explanation, the estimted coefficients on the policy
vari abl es nust be viewed with skepticism Third, Plosser (1987) and Evans
(1987b) generally cannot reject the hypothesis that governnment spending,
budget deficits, and nonetary policy each have no effect on interest rates.
Pl osser (1987) also reports that expected inflation has no significant effect
on nom nal interest rates. These findings suggest that this franework has

little power to nmeasure the true effects of policy.

4. Testing the Inplications for International Variables

Ri cardi an equi val ence inplies that a debt-financed reduction in

pDi fferent sorts of anal yses by Evans (1985), Hoel scher (1986), and
Wacht el and Young (1987) have reached m xed concl usi ons.

31For exanple, Plosser (1987, table 10) reports sharply different
coefficient estimates during the 1968-76 and 1977-85 sanpl e periods and using
mont hly data as opposed to quarterly data. As another exanple, Evans (1987a,
tables 1 and 2) estimates that budget deficits had a small and statistically
insignificant effect on nom nal interest rates during the 1950s, 1960s and
1970s, but an effect that was |large, statistically significant, and
surprisingly negative between 1979 and 1984. O course, the effect of budget
deficits may well have changed over tine, but an estimated shift of this
magni t ude signals sone problemw th specification
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government revenue should not affect the exchange rate or the current account.
In contrast, the conventional view of debt inplies that the exchange rate
shoul d appreciate in these circunstances and the trade deficit should

i ncrease. Several researchers have tested these inplications and reached
conflicting conclusions.

Evans (1986) applies to exchange rates the methodol ogy used by Pl osser
and Evans to study the effect of budget deficits on interest rates. He
concludes that U S. budget deficits tend to cause a depreciation of the
dollar, in contrast to both the Ricardian and conventional views. Evans's
analysis is subject to the sane problens that plague the interest-rate
literature discussed above.3® Mreover, a decline in the dollar should cause
a strengthening of the trade bal ance. Yet Bernheim (1988) and Rosenswei g and
Tal l man (1993) conclude that U S. trade deficits worsen when the U S. budget
deficit increases.

In the end, the enpirical literature exam ning the effects of fisca
policy on consunption, interest rates, and international variables fails to
of fer clear evidence either for or against the R cardian hypothesis. |If the
evi dence i s so weak, why then do nost econom sts feel confident in rejecting
Ri cardi an equi val ence as a description of the world? The answer, we believe,
is that npbst economists are incredul ous about the assunptions that are needed
to support the Ricardian view of government debt. 1In this case, the debate

over theory is nore persuasive than the debate over evidence.

V. Optimal Debt Policy
Di sagreenment about the appropriate anount of governnent debt in the
United States is as old as the country itself. Al exander Hamilton (1781)

believed that "a national debt, if it is not excessive, will be to us a

32For exanple, fewer than half of the estinated coefficients reported by
Evans (1986, tables 1 and 7) are statistically distinguishable from zero.
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nati onal blessing,” while Janes Madi son (1790) argued that "a public debt is a
public curse."” Indeed, the |location of the nation's capital was chosen as
part of a deal in which the federal government assunmed the Revol utionary \ar
debts of the states: Because the Northern states had | arger outstandi ng debts,
the capital was located in the South. Attention to the national debt has
waxed and waned over the years, but has been intense during the past two
decades. Simlarly, government debt and deficits have been a focus of recent
public debate in many European countri es.

The appropriate use of government debt depends on how debt affects the
econommy. As we have seen in the theoretical debate over Ricardian
equi val ence, debt could potentially have many different effects. As a result,
the literature on optimal debt policy is broad in scope. Here we focus on the
three effects that are nost often viewed as inportant: the use of debt policy
to reduce the nmagni tude of econom c fluctuations, the use of debt policy to
i ncrease national saving, and the use of debt policy to reduce tax distortions

by snoot hi ng taxes over tine.

A. Fiscal Policy over the Business Cycle

Al t hough sonme econom sts argue that fluctuations in aggregate out put
represent an optimal response to shifts in preferences or technol ogy, nost
econom sts believe that some output variability arises fromrigidities or
coordi nation failures. These changes in output, and especially shortfalls of
output relative to the potential determ ned by the avail able factors of
production, are socially costly. 1In this case, tinmely adjustnments to the
government deficit and debt may raise social welfare. This notion of
"countercyclical fiscal policy" dates at |east to Keynes, and Blinder and
Sol ow (1973) present one of the classic anal yses.

Countercyclical fiscal policy arises automatically fromthe design of

tax and transfer progranms. Wen output and incone are high, tax liabilities
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rise and eligibility for governnent benefits falls, reducing the budget
deficit; when output and inconme are |Iow, these effects reverse and the deficit
wi dens. These "automatic stabilizers" are inportant quantitatively. CBO
(1997a) estimates that when real output falls by 1 percent, tax revenue
decl i nes by about 1 percent.

Countercyclical fiscal policy may al so be inplemented on a discretionary
basis. For exanple, during the 1975 recession, CGerald Ford and Congress
agreed to a small cut in personal incone taxes. Over tinme, however, this sort
of policy has fallen into disfavor. During the 1990 recession, for instance,
t axpayers received a reduction in tax wthholding but not their tax liability.
Part of this shift in views comes froma realization that an explicitly
tenmporary change in taxes has only a small effect on the consunption of
forward-1 ooki ng consuners. Moreover, there are generally long lags in
enacting discretionary changes in fiscal policy, so any effect on aggregate
demand may be poorly timed. Finally, and perhaps nost inportant, there is an
i ncreased appreciation for the ability of the Federal Reserve to conduct

ef fective countercyclical nonetary policy.

B. Fiscal Policy and National Saving

The nost inportant |ong-run effect of government debt under the
conventional viewis to reduce national wealth. Thus, optinmal debt policy in
the long run depends primarily on optimal national saving. Current public
debate often takes as given the notion that saving should be increased.
Proving this point, however, is by no means straightforward. Bernheim (1994),
Lazear (1994) and Hubbard and Ski nner (1996) provide recent discussions of why
nore saving mght be desirable. Examining this topic in detail is beyond the
scope of this paper, but we consider briefly the issues that relate to
government debt. We consider first whether debt policy should be used to nake

peopl e save nore for their own retirenment, and then whet her debt policy should
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be used to make current generations |eave nore wealth to future ones.

1. Life-Cycle Saving

Fel dstein (1985) argues that people should do nore saving within their
lifeti mes because the marginal product of capital exceeds their marginal rate
of substitution between present and future consunption. This wedge arises, he
argues, because of the taxation of capital income. He is surely right that
capital taxation distorts househol ds' consunption decisions. But does this
imply that debt policy should be used to increase national saving? The answer
i s not obvious.

Suppose that people are life-cycle consuners whose consunption is
distorted by capital taxation. Elimnating the distortion would be desirable,
but this goal cannot be achieved sinply through debt policy. For instance, if
t he governnment raises |unp-sumtaxation today, reduces governnent debt, and
t hereby reduces |unp-sumtaxation later within these consuners' I|ifetines,

Ri cardi an equi val ence obtains, and national saving does not change. By
contrast, Ricardian equivalence fails to hold if the future tax reductions
benefit future generations. 1In this case, national saving rises because the
i ncome effect of current taxation reduces current generations' consunption
Nonet hel ess, the distortion between current and future consunption of any

gi ven generation is unchanged. That is, the increase in national saving

i nduced by debt policy does not mtigate the distortionary effects of capita
t axati on.

VWhen consi dering how policy affects national saving, it is inportant to
di stingui sh between the allocation of consunption across a person's lifetine
and the allocation of consunption across generations. Capital taxation
inefficiently encourages consunpti on when a person is young conpared to
consunpti on when the sanme person is old. 1In a life-cycle nodel, however, debt

policy does not affect this conparison. Instead, debt policy affects the
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consunption of current generations conpared to the consunption of future
generations. Thus, in a life-cycle nodel with rational consuners and
distortionary capital taxes, life-cycle saving is inefficiently |ow, but debt

policy cannot remedy the problem

2. Intergenerational Saving

Debt policy can affect national saving by transferring resources anong
generations of life-cycle consuners. One approach to intergenerational equity
in the context of debt policy is to focus on the appropriate distribution of
payi ng for government services. The "benefit principle” inplies that current
spendi ng shoul d be financed out of current taxes, but capital spending should
be financed over the Iife of the capital. Misgrave (1959) advocated this
approach, termng it "pay-as-you-use finance" (p. 558).% This principle
provi des one justification for the practice of financing wars--which are
expected to benefit future as well as current generations--largely through
debt issuance.

Anot her approach to intergenerational concerns about governnent debt is
to consider the overall welfare of different generations using an explicit
social welfare function. As Ronmer (1988) notes, a utilitarian social planner
di scounts incone at the rate * = 2 + g/F, where 2 is the intergenerationa
di scount rate for utility, g is the growmh rate of inconme, and F is the
intertenporal elasticity of substitution (which equals the inverse of the
elasticity of marginal utility with respect to consunption). Incone growth
matters here because it reduces the utility gained froman extra doll ar of
income. If the net margi nal product of capital r exceeds *, then deferring
consunption to future generations is socially optimal

Applying this criterion is by no nmeans straightforward. Cbviously, one

3Musgrave al so argued that the budget deficit should vary over the
busi ness cycle for stabilization purposes.
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nmust determ ne how nmuch to discount the utility of future generations. One

m ght argue that zero is the npbst consistent with people choosing a social

wel fare function "behind a veil of ignorance"” (Rawls, 1971) about the
generation to which they belong. |If 2=0, g=.01, and F=.33, the social

di scount rate * is 0.03. |If r=.06, which is the value we used earlier, the
net gain fromdeferring consunption (r-*) is .03. One is thus led to conclude
that increased national saving would be desirable. Yet the opposite
conclusion arises if F=.1, so that *is 0.1. 1In this case, economc growth
together with sharply di mnishing marginal utility ensures that the margina
utility of future generations is low, so there is little benefit to saving on
their behalf. 1In the end, therefore, the utilitarian approach to

i ntergenerational saving illum nates the key paraneters that determ ne optinal
nati onal saving, but it does not allow us to reach an easy concl usion on

whet her national saving is in fact too | ow or too high

C. Tax Snoot hi ng

Anot her approach to anal yzing optimal debt policy, advocated by Barro
(1979), enphasizes the distortionary nature of taxation. The deadwei ght | oss
froma tax depends roughly on the square of the tax rate. Thus, the
distortion-mnimzing way to finance a given stream of government spending is
to maintain a snmooth tax rate over tine. |If future governnent spendi ng were
known with certainty, the optimal tax rate would be constant. Because future
government spending is uncertain, the optinmal tax rate sets the present val ue
of revenue equal to the present value of expected spending. As information
about spendi ng becones available, the optinmal tax rate changes. Under this
view, the budget deficit is sinply the difference between governnment spendi ng
and the anount of revenue generated by this tax rate, and the debt will rise
and fall accordingly over tine.

Barro's tax-snoothing nodel is formally parallel to Friednman's
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per manent -i ncome hypot hesis. According to the permanent-incone hypot hesi s,
househol ds snmooth consunption by basing it on their expected permanent inconeg;
they save and borrow in response to transitory changes in inconme. According
to the tax-snoothing nodel, governments snmooth tax rates by basing tax rates
on expected pernmanent governnent spending; they increase or decrease
government debt in response to transitory changes in spending or revenue.
Barro (1979) finds that the tax-snmoothing theory of debt explains fairly
wel | the behavior of U 'S. debt since 1920, and Barro (1987) reaches a simlar
conclusion for British debt from 1700 t hrough World War I. Mich of the
variation in spending that Barro studies is related to wars. Thus, the tax-
snoot hing | ogic provides another justification (in addition to
i ntergenerational equity) for accumul ati ng governnent debt during wars and

payi ng off the debt during peacetine.

V. Concl usi on

Thi s essay has touched on sonme of the mjor issues in the debates over
the effects of governnent debt. Because of the broad scope of this topic, we
have had to be selective. W have ignored many inportant related subjects,
such as the managenent of governnent debt with instrunents of varying
maturities, the debate over inflation-indexed debt, the pros and cons of
alternative rules for setting fiscal policy, and the theories of politica
econony that attenpt to explain why and when governnents issue debt. W trust
that readers who have made it to this conclusion will understand why we

avoi ded these additional fascinating but extensive topics.
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Table 1
Debt and Deficits in Industrialized Countries in 1996
(percent of GDP)

Country Net Debt Budget Surpl us Primary Budget
Sur pl us

U S. 49 -2 1
Japan 14 -4 -4
Cer many 48 -4 -1
France 39 -4 -1
ltaly 112 -7 3
United Ki ngdom 44 -4 -1
Canada 70 -2 4
Australia 29 -1 0
Austria 51 -4 0
Bel gi um 127 -3 5
Denmar k 46 -2 1
Fi nl and -8 -3 -1
G eece n. a. -7 4
I cel and 37 -2 1
Ireland n. a. -1 3
Kor ea -22 4 4
Net her | ands 48 -2 2
New Zeal and n. a. 3 4
Nor way -28 6 7
Por t ugal n. a. -4 1
Spai n 53 -5 1
Sweden 26 -4 -1
TOTAL of these 45 -3 0
countries

Note: Data are from OECD (1997, pages A33, A35, and A38) and include all
| evel s of government. "n.a." denotes not avail able.
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Table 2

U S. Federal Government Explicit Assets and Liabilities
Cat egory Estimated Val ue in 1995
($ billions)

Liabilities

debt held by the public 3219

(excl udi ng the Federal Reserve)

federal pension liabilities 1513

insurance liabilities 66

ot her 498
Asset s

financial assets 576

physi cal assets 1737
Net liabilities 2983

Note: Data are from OvB (1996)
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El derly Dependency Rati os

Table 3

Country 1990 2030
Japan 19 49
Cer many 24 54
France 23 43
ltaly 24 52
United Ki ngdom 27 43
Canada 19 44
United States 21 36

Note: Data are from CBO (1997b).
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Table 4
Projected Effect of Popul ation Aging on
Fiscal Conditions in Industrialized Countries
(percent of GDP)

Country Primary Budget Surpl us Change in Debt from
1995 2030 2000 to 2030
United States 0.4 -3.8 44
Japan -3.4 -8.7 190
Cer many -0.6 -6.6 45
France -1.6 -4.5 62
Italy 3.4 -5.9 109
United Ki ngdom -2.8 -1.4 27
Canada 1.5 -1.0 39
Australia 0.0 -1.4 37
Austria -2.7 -7.7 171
Bel gi um 4.3 -0.5 42
Denmar k 2.0 -2.3 124
Fi nl and -4.3 -8.8 213
I cel and -1.1 -3.3 41
Ireland 1.8 0.0 2
Net her | ands 1.4 -6.0 142
Nor way 3.2 -4.7 135
Por t ugal 0.6 -5.6 110
Spai n -1.1 -4.4 66
Sweden -5.1 -2.7 117

Note: Data are from Roseveare et al (1996) and refer only to the direct
ef fect of popul ation aging wi thout incorporating the effect of higher

i nterest paynents on the |arger outstanding debt. The primary budget
surplus equals taxes | ess non-interest spending.
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Table 5
CBO Baseline Projections for the U S. Budget
(percent of GDP)

Vari abl e 1995 2030 2050

Wt hout econonic feedbacks

primary deficit -1 5 6
i nterest paynents 3 6 12
total deficit 2 11 18
debt 50 125 267

Wth econom c feedbacks
primary deficit -1 5 n.
i nterest paynents 3 12 n.
total deficit 2 17 n.
debt 50 159 n.

Note: Data are from CBO (1997b) and assune that discretionary spending
grows with the econony after 2007. "n.a." signifies that the values were
too extrene to be reported by CBO
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