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FISCAL AND MONETARY POLICIES, CAPITAL FORMATION, AND ECONOMIC ACTIVITY

Jamas Tobin and Willem Buiter

Large sconometric models assign to fiscal and monetary policies
considerable {nfluence on the paths of output, employment, investmant,
end other real economic variables and through them on wages, pric-
and inflation., These models are generally Keyneslan in structure.

They attribute short-run fluctuations in economic sctivity primarily

to variation of aggregate demand. They explain aggregate demand for
goods and services from its components -- consumption, domestic in-
vestment, government purchases, foreign investment. Among the deter-
minants of these expenditures and their sub-components are macroeconomic
policies, or variables more or less directly dependent on these policies.
Empirical models of this genre sre widely used for forecasting and for
comparing alternative policies. |

Yet their theoretical foundations are under strenuous attack.

The attacks differ, but they converge on a single point: Fiscal and
monetary policies have little or no iafluence on real economic out-
comes, short or long Tun, Active use of these instruments to stabilize
and steer the economy will not succeed and may have adverse side effects.
These views have gained a substantial following among economists, policy-
makers, and influential laymen, I1f they ere correct, most econometric
models are wrong, and so are similar but less elaborate and less formal
accounts of the way macroeconomic policies work.

This paper will review major theoretical issues concerning the

effects of fiscal and monetary policies, with particular stress on their
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effects on capital formation., We will consider challenges to the
modern Keynesian paradigm. The lively theoretical controversies of
recent years have sharpened understanding of macroeconomic structure
and of the complexities of policy-making. We conclude that the
essential messages of the paradigm remain relevant: macroeconomic
policies have important and durable real effects, for better or worse,
Readers who wish to avoid the technicalitiss of formal analysis
of theoretical models will be able to find our central message in the
text, However, the appendix sets forth a model of asset and commodity
markets in which the effects of government fiscal and financial policies

are rigorously analyzed.

I. CROWDING OUT AND NEUTRALITY: THEORETICAL 1SSUES

Policies, Environments, and Runs

The government policies to be discussed are of three main types:
(1) purchases of goods and services, (2) financing of purchases by taxation,
debt issue, and monetary issue, (3) other monetary and financial noticies,
The first refers principally to varistions in the aggregate real amount
of goods and services purchased for government use. The content of
these purchases -- e.g. the mix of public investment, collective con-
sumption, and 'regrettable necessities" like defense and internal
security -- is also relevant to some issues, The second refers to the
mixture of sources of financing of a given expenditure program. Taxation
is to be reckoned net of transfer payments or ''negative taxes,' gov-
ernment payments to economic agents for which no goods or services are
currently randered in return. The kinds of taxes and transfers used --

whether lump-sum, direct, or indirect -- are important for some issues,
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Dabt issue means sale of interest-besring obligations to non-govern-
mental buyers, typically at market-determined prices. Public debt
obligations are predominantly promises to pay the national currency at
specified dates in future. Price-indexed bonds are seldom issued,
and we shall not consider them in this paper.

A national government can also finance outlays by issuing 1ts
own currency, which bears no interest at all, With modern banking in-
stitutions, the printing press 1s largely supplanted by a more sophis-
ticated process. Central bank purchases of its government's securities
augment, directly or indirectly, the government's demand deposit account
in the central bank, As the Tressury draws on the account to pay its
bills, this convenient equivalent of currency is transferred to private
ownership. In the United States deposits in Federal Reserve Banks are
reserves for member commercial banks. The supply of base money, or what
we call "high-powered' money, is also augmented when the central bank buys
foreign currency assets, gold, or other international reserves, Monetary
financing of current government expenditure is operationally the same as
monetization of pre-existing debt by central bank open market purchases.
But it is useful to maintain a conceptual distinction between monetary
issue for financing the current budget deficit and other open market
operations. The third category of policies could include central
bank manipulation of other instruments including its lending rs&te, re-
serve requirements, and ceiling rates on bank deposits. But we shall not

discuss them in this paper,
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The effects of these policies are likely to depend on the economic
environment in which they sre spplied and to differ with the length of
time during which the economy adapts to them. With respect to economic
snvironment, the important distinction is between situations with un-
employed resources which can be productively employed by expansion of
aggregate demand and situations in which output is limited by supplies
of productive resources, By supply limits we do nolL mean the techno-
logical and physical maxima applicable to wartime mobiliratjons. Ve
refer rather to market-clearing equilibria in which product and factor
prices have successfully balanced supplies and demands throughout the
economy. Output is not supply-;0nstrained in disequilibris in which
excess supplies of labor, capital services, and other resources persist
at prevajling prices, disequilibria to which price and wage levels and
trends adjust slowly and sluggishly. Some theorists -- the protagonists of
the "new classical macroeconomics' -- contend that underemployment dis-
equilibria are infrequent and transient. They describe the economy as
a sequence of market-clearing equilibria. This viewpoiﬁn naturally
colors their view of macroeconomic policy 1nterventions:- We shall not
debate this empirical proposition here, but simply record our belief that
underemployment of labor and capital is sufficiently frequent and per-
sistent to justify analysis of policy interventions in both environments.

As for time horizons, we shall consider short runs of both en-
vironments, and long runs with full utilization, meaning by "short run"

a period in which the economy has not reached a stationary or steady growth
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equilibrium, &nd, in particular, has not adapted completely to prevailing
policies. Full adaptation has several dimensicns. One is that ex-
pectations about policy and other variables are realized: agents have
no reason in experience to revise the expectations on which they act.
Another is that stocks of assets and debts are stationsary or growing

4t & common steady rate; otherwisge behavior will change as & result

of uneven stock accumulation., But unlike Keynes's short run, ours are
not 8o short that esset accumulation is altogether ignored. We wish to
allow current saving and financisl flows to affect supplies and demands
in asset markets, saving to augment wealth, investment to increase the
capital stock, government deficits to raise the public debt. The model
specified in the sppendix enables us to examine both stock and flow
effects of government financial policies.

We shall also analyze the effects of policies in long-run sta-
tionary or steady-growth equilibrium, where expectations are fulfilled
and asset supplies have adjusted to permanent long-run demands, In
both "runs,' one of our interests is the effect of policy on capital
formation, In the short run the variable of interest is real invest-
ment; in the long run it is the stock of capital per worker or per

unit of output.

Government Purchases of Goods and Services

The proposition that government purchases have macroeconomic ef-
fects is scarcely controversfal, 1In buying goods and services for public

use, the government is clearly doing something real, which will almost
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inevitably have real consequences. Neutrality has been clsimed for
government financial policies, but rarely for exhaustive (resource-using)
public expenditures. Indeed those who srgue that finance doesn't matter
stress that the true measure of fiscal burden is always the share of
national product used by government,

In a fully employed economy, government purchases necessarily
displace other uses of resources. The only question is which ones,
The answer may depend partly on the nature of publi- expenditures,
Perhaps they provide goods or services which are close substitutes
for current private consumption, Perhaps they are capital projects
which will yield future consumption or augment the productivity of the
nation's resources, whether employed privately or publicly. Perhaps
they are expenditures for war or defense or internal security, which
substitute for neither present nor future consumption. Rarely are
government purchases perceived to provide citizens with such close du-
plicates of what they are already doing for themselves that citizens cut
their private purchases and automatically cede the economic room., As
s rule, less 1irect mechanisms of '"crowding out' are needed: increases
in prices or interest rates. o

In underemployment situations, "crowding out” is not arithmetically
inevitable, The question is then the degree to which goverument pur-
chases increase agpregate demand. If the government provides goods that
are by nature substitutes for private consumption or investment, direct
"crowding out' may occur. Otherwise, governnent purchases add to ag-
gregate demand at prevailing prices and interest rates. Private agents
have no incentive to make offsetting reductions in their snending, and

no tightening of their budget constraints forces them to do so. According



to the famous 'balanced budget multiplier theorem,” this {s true
even 1if the incremental government expenditures sre matched by

taxes: the multiplier 48 1 . It is at 1

st equally true if they &re
financed by borrowing or by printing money. Keynesians would expect
the multiplier to exceed one in those cases; presumably the '"neo-
Ricardians" who argue that finance doesn't matter would hzep it at

one,

Monetary Crowding-Out v, Monetary Accommodation

However, monetary policy may not accommodate an increase in
national prod;ct as large as the increase in government purchases, 1In
this case, the multiplier will be less than 1, perhaps zero, Private
expenditures for goods and services will decline, perhaps by as much
as government purchases rise, Monetary crowding-out is a third
mechanism, to be distinguished from crowding-out forced by supply con-
straints and from displacement by individual agents' substitution of
public for private goods,

Accommodation means that the central bank provides an additional
supply of money equal to the additional demand for money generated by
the new government purchases, enough to keep constant the interest
rates relevant for private spending decisions. The additionsl demand
for money arises from the extra privete transactions involved; sgents
receive incomes from selling goods and services to government, and re-

turn the funds to government in taxes or purchases of securities, To



manage the axtra transactions, they may naed on aversge somevhat higher
cash balances. (The government does too, but its cash balances are not
conventionally counted in the money stock under any definition. For this
reason, the extra transactions demand for money is smaller when GNP
rises from government purchases thsn when it rises the gsame amount from
private purchases.) If the central bank does not provide the extra
money, the attempts of households and businesses to obtain it by bor-
rowing or selling securities will raise interest rates; monetary
crowding-out will occur.

The most common scenario is that interest rates rise, inducing
some economy in cash management and reduction in money demand but also
inducing some reduction in investrent, and possibly in consumption.
Complete crowding out would occur if the money stock were maintained
unchanged and 1f the rise in interest rates induced no economy of money
dmnd.l/

Analyses of this kind assume a monetary policy, expressed in
terms of money stock or interest rates or some combination, which re-
mains the same regardless of the government budget and its consequences
for aggregate demand, Normally, though not invariably, the monetary
authority has discretion. The central bank can sccommodate or not, as
it chooses, Thus the central bank can oppose and offset & fiscal stimu-
Jus by restricting the money stock and its growth as necessary, Or the
central bank can accommodate the fiscal stimulus by whatever money supply
is needed to validate itrs multipli;r. In this sense, vhatever crowding

out occurs is either accidental and unintentional or is the deliberate



consequence of monetary policy., Leaving saide transient errors
of policy, it is possible to attribute decline in investment to
an increase in government purchases if, and only if, one takes for
granted the path of total national product the central bank is willing
to accommodate, The monetary constraint on output then has the same
effect as 8 resource or supply constraint,

In interpreting and appraising monetary crowding-out, several
possible cases should be distinguished:
1. The central bank and the fiscal authorities -- Congress and
President in the United States -- agree on the desirable path of
GNP, The increase in government purchases is not intended to stimulate
the economy but only to carry out the government's substantive programs.
Here it is quite appropriate that the needed resources be obtained from
other uses of GNP. Individual economists and citizens may, of course,
disagree either with the macroeconomic policy or with the allocation of
resources, But the policies are consistent. The policy-makers may re-
gard & GNP path with unemployed resources as desirable because the gov-
ernment desires to diminish the prevaiiing inflation rate or to avoid
risks of accelerating inflation by a more rapid growth in aggrepate de-
mand, Or the government may be unwilling to accept the external conse-
quences, current account deficit, loss of international reserves or ex-

change depreciation, of a higher GNP path.



- 10 -

2. The central bank and the fiscal suthorities differ in their GNP
targets, and the central bank has independent power. The government
would welcome a higher CNP path, but cannot persuade the central bank
to bring it about. The government tries to resch its objective by
fiscal stimulus, or at least welcomes the expansionary by-products of
budget expenditures adopted on their own merits., The central bank's
refussl to accommodate thwarts the fiscal stimulus, and crowdig out 1is
a symptom and consequence of this unresolved conflict over macroeconomic
policy. Here it is almost inevitable that the composition of output,
along whatever aggregate path results from the policy tug-of-war, is
less than optimal from the viewpoint of either side. For example, the
path will contain less private investment and more government purchases
than either would have desired had they compromised in advance on the
actually realized GNP path. Even though the central bank has the last
word, the realized path is not necessarily its original target, Apart
from the inevitable errors of monetary markmanship, the central bank
probably modifies 1its GNP target in the government's direction, for
obvious political reasons but also for economic reasons. One reason to
give a little on GNP is to avoid large increases in interest rates and

to limit the crowding-out of investment,

3. The central bank and the fiscal authority agree that more rapid ex-
pansion of aggregate demand is desirable. But the wonetary managers are,
or feel they are, unable to bring it about. Consequently fiscal stimulus

is welcomed by both sets of policy-mskers, and the central bank is happy
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to accommodate. Why {s monetary stimulus impossible? One case is the
"liquidity trap,"” the nominal interest rate floor Keynes detected in

the Great Depression. The floor is no problem today, but the economy
may be highly liquid even when nominsl interest rates are well above
gero, In such circumstances expansionary monetary policy may work but
only weakly and slowly; as the central bankers say, "you can't push on

a string." Another case is that external financial objectives establish
a floor for interest rates, In the early 1960s, for exemple, exchange
rates were pegged and U. 5. payments deficits threatened losses of gold
reserves and of foreign confidence in the dollar. The Federal Reserve
and Treasury were committed to hold short-term interest rates competitive
with those abroad. Fiscal stimulus was the only tool available for th-

1961-65 recovery.

4. The central bank is making policy by reference to its instruments or

to intermedliate targets, as well as or instead of macroeconomic results,

The result of fiscal stimulus then depends on what this policy is. During
most of the 1950s and 1960s Federal Reserve policy was "leaning against

the wind," The Treasury-Federal Reserve Accord of 1950 released the

"Fed'" from its wartime commitment to peg interest rates on government
securities, Thereafter the central bank supplied only partially the bank
regerves required to meet the demands for credit and deposits generated

by cyclical expansion of economic activity, and withdrew only partially

the reserves relessed in cyclical contractions. As & result, interest rates

moved pro-cyclically, 1In effect, the policy introduced a short-run positive
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interest elasticity to money supply, reinforcing whatever negative in-
tereast elasticity there {s in money demand. In this monetary environ-
ment, expansionary fiscal policy -- like any other autonomous increase

in demand -- hes a positive multiplier but crowds out some interest-
sensitive private expenditure. In the 1970s the Fed has shifted toward
money stock targets, specifically to ranges of growth rates for monetary
aggregates. They have not gone so far in this direction as to adopt the
strict monetarist rule advocated by Milton Friedman, namely growth of
money stock at 2 constant rate invariant to interest rates and other
economic events. The regsult of this policy shift is to incresse the pro-
cyclical variability of interest rates, to make the short-run "LM" curve
steeper, to diminish fiscal policy multipliers, and to increase the degree

of crowding out attributable to government expenditures.

The Financing of Government Expenditure.

We turn now to the financing of gover ment expenditures for goods
and services. Given the volume and composition of government expenditures,
does it matter whether they are financed by taxes, debt issues, or printing
money? Does it make any difference to aggregate demand? Do tax reductions
or increased transfer payments stimulate business activity? Do they in-
crease employment and output when there is slack in the economy? Arc
they inflationary when resources are fully employed? Do government deficits
absorb saving that would otherwise either disappear in unemployment or

finance private capital formation?
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"Yes' is the traditional Keynesian answer to all these questions.
“No' is the new classical answer: only government purchases are a burden
or stimulus, and their effect is independent of their financing.

The issue 15 whether or not households internalize government saving
or dissaving and adjust private saving dollar for dollar to realize »
desired amount of total national saving. Keynes argues that they do not,
In his discussion of the national propensity to save he included the gov-
ernment budget as an independent determinant [19, 1936, Chapter 8, es-
pecially pp. 94-95, 98], 1In subsequent theoretical and empirical work,
this view was rationalized and simplified by relating personal consumption

and saving to disposable income, income after taxes and transfer payments

(and excluding retained corporate profits). This specification implies
that a dollar of tax reduction, for example, increases personal saving
from a given pre-tax income only by a fraction of a dollar, the marginal
propensity to save,

Real disposable income "explained' extraordinarily well both vari-
ations of annual real consumption in the U. S. between the two world wars
and variations across households in c¢ross-section surveys. Consequently
many theorists, statistical model-builders, and textbook writers embraced
this simple consumption function too uncritically, Abba Lerner's doc-

trine of functional finance (20, 1946, Chapter 24], for example, relied on

the premise that consumer spending could be closely controlled by adjusting

taxes and transfers,
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This position ewmphasized, 1f only tacitly, consumers’' dependence
on income receipts for the cash needed to make purchases. This emphasis
is suggested by the very word "disposable.” 1t surely exaggerates the
dependence of consumers on contemporaneous receipts as s source of liquid
cash, Moreover, dispossble income as computed omits some cash inflows
and contains some illiquid sccruals, e.g., deductions and employer contri-
butions for pensions and other fringe benefits which appear as '"other
labor income" in U, §. national income accounts. Keynes himself, in ex-
pounding the consumption function as a "psychological law," did not regard
it as a liquidity-constrained relation between cash inflow and cash outflow.
Over the postwar years the theory and statistical practice of con-
sumption and saving relations have moved toward a longer-run perspective
on household behavior, Most households do not live hand-to-mouth, but
consciously or unconsciously base consumption outlays on calculetion of
the standard of living they can afford over a horlizon of months or years
or decades. They are able to free consumption from slavish conformity
to receipts by reducing their current saving, by borrowing, or by drawing
down liquid assets. Their budget constraints asllow considerable choice
between consumption now and at various future dates. From this parspective,
wealth -- the sum over the horizon of current net worth and the present
value of future after-tax earnings from household labor and of future
transfers ~-- becomes the effective constraint. This modification increases
the estimated marginal propensity to save from current disposable income

and lowers the tax-cut or transfer multiplier.
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According to the permanent income hypothesis of Milton FPriedman

[17, 1957) current consumption is related to average expected disposable

income, permsnent income, rather than to contemporaneous disposable income

alone, His theoretical development of the hypotihesis refers to horizons

of expectation varying from infinite to two perjods. 1In empirical appli-
cations he seems to have in mind horizons of only three to five years.

The claim that the marginal propensity to consume from transient deviations
of current from permanent income {s zero does not apply strictly to

finite horizons., But the hypothesis explains why consumption is less
variable than income and why saving is more volatile than either con-
sumption or income, And it predicts that temporary tax reductions or
transfers will have much less effect on consumption than permanent changes
of equal annual amount.

In similar spirit the life cycle model assumes & lifetime horizon
and relates consumption and saving to the present value of lifeti-e cun-
sumable resources. This model also downgrades the effect of temporary
tax cuts or transfers., Current consump:ion and saving are simply one
decision variable in a household's multi-period plan designe? to spread
existing and expected resources over a lifetime in a pattern that maxi-
mizes expected utility.

Household horizons can be extended to allow for utility erjoyed
by descendants and for intergenerational bequests snd gifts. 1In the ex-
treme, these linkages make the household's horizon infinite, Just as
utility allows directly or indirectly for ther consumption of descendants,

so the effective budget constraint includes their expected earnings dis-
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counted to the present. Individuals' concern for the w'll-being of their
parents and grandparents, and gifts from younger to older contemporaries,
can also be mpdeled. The longer the horizon the weaker the connection
between consumption and contemporary income, and the greater the in-
fluence of remote events on current behavior,

In application of these models to ;overnment financial policy,
a2 great de;l depends on what expectations current policies generate
about future real incomes after taxes, For example, conventional analysis
of the effects of temporary tax cuts or transfers assigns them some
stimulative power, though less than permanent changes, on the assumption
that taxes and transfers will revert to the levels previously anticinated.
The multi-period budget constraint faced by a typical household is re-
laxed; the present value of current and future tax liabilities net of
transfers is diminished.

A stronger assumption is that the current fiscal stimulus will
be offset by subsequent increases in taxes above the reference path,
to pay the interest and/or principal of the currently incurred government
debt, Assuming households perceive those liabilities and discount them
at the interest rate at which the government borrows, their multi-period
budget constraint has not changed, and neither will their behavior,
Current fiscal deficits are perceived simply as deferred tax levies,
as certain as death and taxes are proverbially reputed to be. This is
the new classical or '"Ricardian" theory of public debt, supporting the
proposition that government finance has no effect on either gggregate de-

4f
mand or its composition,
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The proposition, in its strongest form, i{s applied both to debt
finance and to money finance, When the government shifts from taxes to int-
erest-bearing debt, expectations of additional future taxes of equal present
value offset the current tax reduction., When the shift is to money, free
of nominal interest, there is no implicetion that taxes will be higher
in the future, What losses, currently incurred or sxpected, offset the
public's increased holdings of money? The losses are losses of pur-
chasing power because of changes in commodity prices, current or ex-
pected. To assimilate those losses to explicit taxes, they are meta-
phorically described as inflation taxes.

These strong assertions of neutrality deserve serious consideration,
We shall discuss first the case of debt finance, examining critically
the Ricardian theory, This is followed by discussion of monetary finsnce
and by critique of monetarist propositions that real economic outcomes are
invariant to changes in the stock of money or its rate of growth, The
forth section of the paper reports the conclusions of our model, formally
described in the Appendix, concerning the effects of government Z'scal zrd

financial policies. The final section offers some concluding remarks.

I1. DEBT NEUTRALITY: CRITIQUE OF RICARDIAN THEORY

The Ricardian doctrine has strong implications for the short-run
effects of government finance, both in unemployment and full employment
situations, and for its long-run effects: 1In short-run underemployment
disequilibrium, a shift from tax finance to debt finance is not expac-

sionary. It does not increase consumption demand, or sggregate demand, at
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prevailing prices; therefore it will not increase realized output, real
income, and employment. In short-run full employment equilibrium, debt
finance is not inflationary., Since it lesves aggregate demand unchanged,
supply and demand will still balance without sny increase inprices

or any rise of interest rates. In long-run steady states, debt finance
does not reduce the capital intensity of the economy.

The common thread of these propositions is that substitution of
government debt for taxation absorbs no saving., That is why it is not
expansionary or inflationary. That is why it does not crowd out in-
vestment in the short run or displace capital in the long run, That is
why the present generation cannot shift the burden of its public expen-
ditures to future generations. If as voters they try to do so by lowering
their own taxes and issuing bonds, they will as individuals buy the bonds
to enable their heirs to pay the deferred taxes.

As expounded by Robert Barro [2, 1974], the modern Ricardian
theory relies on a number of simplifying assumptions: (1) Households so
linked to subsequent and past generations by bequests and gifts that
their horizons are effectively infinite, (2) Correct beliefs that current
deficits imply future taxes of equal present value, (3} Lump-sum taxes,
(4) No liquidity constraints, (5) Homogeneity of households, allowing
their behavior in aggregate to be represented as that of a2 single rep-
resentative household.

Elsewhere in this series one of us presents s model of overlapping

generations, which shows that decentralized competitive behavior will not
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necessarily produce outcomes invariant to government financial policy,
even vhen intergenerational bequests and gifts are taken into account,
[8, Buiter, 1978] Here we consider plausible ways i{n which
Barro's assumptions may be violated and argue that realistic departures
from his assumptions support modern Keynesian views of the short-run

and long-run effects of debt finance.

The Endless Chain of Intergenerational Gifts and Bequests

Clearly voters always have some incentive to shift the burden of
public expenditure to other taxpayers, whose welfare is of no concern,
Any citizen with no heirs, or none he cares about, would be glad to defer
taxes beyond his own lifetime; and he would consume his gains today,
Ricardian theory depends on complete effective intergenerational chains
of bequests and gifts, How plausible are they? A chain is broken in any
lineal family if any generation is childless or indifferent to the utility
of its successor. Though parents may care about their own children,
their bequests will be smaller if they know that their great grandchildren
will have no children they care about, In‘particular, they will not ad-
just their bequests to provide for any increase in taxes to be levied
after the break in the chain.

For the neutrality theorem to be valid, bequest and gift morives
have to be operative for each and every economic agent affected by the
public sector financing policies. Some households in each generation

are childless or do not care about their children's well-being. They
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consume wmore a» their taxes are shifted to future generations. The
remaining households, who have children and care about them, cannot
maintain both their own lifetime consumption and that of their children,
because the latter will also be liable for the taxes shifted from the
childless or indifferent members of the older generstion., The net re-
sult for the households who care will be an increase in beruests, to

be sure, but not enough to pay their children's taxes. Aggregasting both
kinds of households, the substitution of debt finance for tax finance
increases current consumption,

Parents' utility may well depend in some degree on the size of
their bequests to their children, independently of the utility or earning
potential of the children, The convention of equal division among
children, who may differ widely in wealth from other sources, suggests
this motivation. To the extent that giving is for the gratification
of the giver rather than the welfare of the receiver, bequests are re-
lated to the wealth of the parents rather than to the well-being of
the child. There is then no presumption that bequests will be increased
enough to keep children at the same utility level when taxes are shifted
on to the children.

Utility optima at zero bequest "corners” can occur even for house-
holds that are concerned with their children's utility. Tho parents
would choose negative bequests if these were an available option., ac-
cordingly, they will not bequeath more but consume more if ta:es are

ghifted to their heirs. Corner solutions are more likely if households’



- 2t -

utility functions place small weight on the future utility of their
heirs, if they place large probobility weights on the possibilities
that the chain will somehow be broken, and i{f the ezonomy is exper-
fencing productivity growth leading parents to expect their descendants

to be much better off than they are,

Dependence of Future Taxes on Current Deficits, and Expectations About

Their Relationship

It is an empirical question how individuals' evpectations of fu-
ture real incomes are altered by their perceptions of current fiscal
policy. What inferences do taxpayers draw from reading about large
hudget deficits? These probably differ from time to time ané from one
individual to another, Future tax policy is rarely announced in ad-
vance; and even when tax surcharges or tax credits have bcen legislated
as temporary, everyone knows that expiration dates can be changed and
frequently are, It is not obvious that citizens will always assume that
a current deficit carries with it future tax liabilities of equal present
value, Nor is it necessarily irrationat "public debt illusion" 1if they
assume and behave othervise,

The government's net worth may be considered the present value of
its stream of net revenues less its stream of purchases of goods and ser-
vices. Suppose that to every dollar of cuvrently outstanding public debt
corresponds a dollar of discounted value -- at the government's interest

rate -- of future tax receipts to pay coupons and principal. Then the
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dollar of debt subtracts nothing from the government's nct woerth, And

1f purchases are also balanced, in present value, with taxes the net
worth of government is zero, But therc is no resson that this should
slways be so or that taxpayers should slways DLelieve it to be so, Per-
haps the debt will grow with the interest rate, new debt always being
issued to service existing debt, Then the net worth of the government

is negative, and private citizens would be correct soto estimate {it,
They could also be correct to expect that current government deficits

do not foreshadow future taxes of equivalent present va'ue., It is

very likely, and very fortunate, that Americans did not scale theilr tax
expectations up to the debt inherited from World Var II.

The sole condition on collective rationality is that basic

economy-wide constraints on current and future capacities to produce

be respected. The combined present values of government and pri-ate
consumpt ion cannot exceed the existing capita!l stock and the present
value of future regource endowments. It would be irrational for

society to behave, as voters, taxpayers, and private consumers and i:u-
vestors, on expectations which violate these constraints., But it

is quite possible for the government to have negative nat worth, and the
private sector to have correspondingly a net worth exceeding the national
walth, without their jofnt consumption plans exceeding productive canacity.
A well-known example occurs in long-run growth models, where some private
saving is diverted from capital formation into acquisition of public debt,

In certein circumstances, such diversion is not only feasible but optimal,



- 23 .

Consider, as another example, 8 deficit incurred in recession
either as passive result of revenue shortfall or as sctive counter-
cyclical policy. It 1s not '"public debt illusion" to observe that
the economy is operating inside its production possibilities, long-run
as well as short-run. If so, taxpayers can rationally believe that the
deficits represent a permanent increase in public debt with no implications
of higher taxes later -- i.e., » downward adjustment of government's
net worth, The public can rationally bellieve that the adjustment will
yield for them higher real incomes, produced by resources otherwise under-
utfilized, Acting on that belief, they can consume more today and help
to confirm their own expectations. It is hard to see how this self-
consistent scenario can be ruled out, except by those who deny a priori,
indeed tautologically, the possibility that the economy can ever be
operating short of capacity. In the present context, they would be
saying that prices always adjust to clear markets so that the public
buys all the potential output the government does not take, regardless
of present and expected taxes,or however large or small the government's

net worth.

Lump-sum and Conditional Taxes

Ricardian doctrine assumes that all taxes are lump-sum, Our vast
array of non-lump-sum indirect and direct taxes, transfers and subsidies,
will alter the shapes of private opportunity sets., Such sources of non-
neutrality are no less important for being so obvious. The nature of real

world tax systemg creates a presumption that debt finance of government
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spending increases current consumption,

First, taxes induce tax-reducing behavior. Consider, for ex-
ample, current lump-sum transfer payments financed by debt issues to
be serviced by future taxes on wealth or on income from wealth. The
combination will surely encourage substitution ageinst saving and
capital formation, Wage taxes will have qualitstively similar effects
to the extent that they tax the proceeds of human capital investments,
They wiil also induce substitution in favor of leisure and other untaxed
uses of time. Anticipating this kind of behavior by his heirs,a Ricardian
parent will know that in order to maintain his heirs' utilities it is un-
necessary to maintain their real incomes against an expected increase in
wvage taxes. Labor and ieisure substitutjon will do part of the job and
the parent can consume some of his tax reduction without reducing his
heirs' utility,

Second, the positive correlation of tax liability with wealth
and income means that higher future tax rates reduce the variance of
the present value of future consumable resources, At the same time,
the current tax cut or transfer maintains the mean, Household saving is
in some degree motivated by risk aversion, designed to limi: losses of
future consumption if earnings are disappointing, To the extent that the
tax and transfer system insures this risk, current consumption can be

increased.
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An individusl’'s expectation of his future tax liabilities de-

pends on his expectations of his tax base, and the taxes are at least

as uncertain as the base, If there is no uncertainty about tax incidence,
he will discount the future taxes at the same rate at which he discounts
the base. For many reasons, some of which will be discussed below, this

rate is higher than the interest rate applicable to government securities.

Liquidity Constraints

The crude Keynesian function relating consumption to disposable
income exaggerated the importance of liquidity constraints, but that is
no license for ignoring them altogether, TFinancial markets do not
in fact provide unlimited opportunities for consuming future incomes
today; they certainly do not provide these opportunities for intertemporal
substitution at the interest rates at which governments borrow. Conse-
quently many households may be at ''corners," They cannot dissave, or
dissave on attractive terms, when the government taxes them even if
they perceive the current taxes as substitutes for future taxes on them-
selves or their heirs, By the same token, they will not save more on
their own when tax cuts or transfers increase theilr current disposable
income; they will take advantage of an opportunity, which capital markets
do not provide them, for consuming now resources that they or their de-
scendants will have at their disposition later, The government is in
effect lending to them at its borrowing rate of interest, an option

not available to these households in the private credit markets.
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The liquidity effects of deficit financr have considzrable im-
portance for countercyclicsl stabilization policy. Consid~r a stochastic
economy subject to regular cycles in real economic activity, Capital
markets are imperfect and the fraction of economi agents that are
constrajned in their current spending by current cash flow varies
countercyclically. The government does not lhave enough information to
single out the cash flow-constrained agents from those that are constrained
only by net worth, A lump-sum transfer payment to everyone during the
slump, financed by borrowing, will expand real demand during the =lump,
even 1 f the government announces that it will use tax revenues to
service and redeem the bonds during the next boom, During the slump
the bonds are bought by those economic agents that are not cash-flow-
constrained, The transfers go at least in part to economic agents
with marginal spending propensities of unity because of binding cash
flow constraints., The future taxes required to service the debt will
be levied during the boom on a population that is, on average, less
cash-flow-constrained than it was during the slump. To a liquidity-
constrained individual, the value of the transfer payments in the slump
exceeds the value of the future tax payment of equal actuarial value.

The implicit discount rate is higher than the market rat¢ of interest,.
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Heterogeneicy of Households, Portfolio and Distributions! Effects

A number of important dimensions in which households differ in
circumstances, tastes, &nd behavior have been discussed under the pre-
ceding four points. A further point concerns the role of government
securities in private portfolios, in combination with private securities
and expected future tax liabilities. The neutrality proposition assumes
that government securities are a perfect hedge against tax liabilities,
so that the iIntroduction of both into & portfolio would change neither
its expected return nor its risk. Given the uncertainties about when,
how, and on whom future taxes will be levied, and about future issues of
debt to refund maturing issues or finance new deficits, it is hard to
see how so perfect a hedge against all contingencies could be constructed.
In any case we observe some holders of govermment securities with li-tle
or no taxes to pay in future, and some future taxpayers with no goverament
securities.

The Ricardian theory, however, also assumes thest government
interest-bearing debt and private debt are perfect substitutes, Oun this
assumption private debt can also be used to hedge tax liabilities., Thus
any private economic agent can, by borrowing or lending on personal ac-
count (via home-made leverage) construct a portfolio that is equivalent to
s portfolio containing any amount of public debt. The menu of assets from
which the individual can choose has not been enlarged by the introduction

of government debt.
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The assumption that households cen lend and borrow on the same
terms as governments is strictly for classroom use only, The Modigliani-
Miller theorem is an unrealistically simplistic description of the rela-
tionship between households and corporations, and 1t is unlikely to
apply any better to households vis-a-vis government, The power of the
government to tax and to declare its liabilities legal tender is uninye,
The risk and liquidity properties of central goverumont debt cannot be
duplicated by private debtors,

Barro [2, 1974} correctly points out that the 2f{ect of govern-
ment borrowing on the risk composition of private portfolios requires an
analysis of both the asset and the liability side of thes» portfolios.
Future tax liabilities, whether they are associated with current public
debt or not, should be fncluded in the risk-return analysis of the
entire private portfolio, To argue that the effect of public sector
borrowing and associated tax expectations on the "total risk' contained
in private portfolios might go either way does not warrant an appeal
to the principle of insufficient reason to support his neutrality con-
clusion.

An interesting area for future research is to investigate to what
extent or under what circumstances it is possible to represent the effects
of uncertainty by applying different subjective discount rates to antici-
pated future streams of interest income and tax payments. Th~ traditional
Keynesian position, as slready noted, has been to argue that the .dscount

rate for future taxes is the one appropriate for the streams of income on
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which the taxes are levied. Given the uncertainties in those streams
(but ignoring additional uncertainty csused by uncertain incidence),
that rate is higher than the discount rate for government obligations.
The differential means that government bond issue does indeed raise
affective net wealth even i{f taxpayers correctly expect that higher

future taxes will match the increased income from the debt,

'I11. MONETARY FINANCE: NEUTRALITY AND SUPER-NEUTRALITY

Monetary finance, unlike debt finance, entails no explicit obli-
gations to pay interest or principal. Consequently, it induces no expec-
tations of future explicit taxes to meet such obligations., The argument
that substitution of deficit spending for taxation, in the finance of
a given government expenditure program, has no real effect, takes dif-
ferent shapes for money and for debt. One difference concerns the role
of commodity prices and inflation. The new Ricardian argument for debt
neutrality implies that at prevailing prices of commodities and assets,
current and expected, aggregate demand for goods and services is un-
changed by shifting from tax to debt finance. 1In short, bond-financed
deficits are neither expansionary nor inflationary. This argument does
not apply to money finance. Rather the alleged neutrality depends on
the argument that price increases, current or expected, deprive monetary

{ssue of any real effects. Unlike bonds, money is inflationary,
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Open Market Operations

The two neutrality srguments, for debt and for money, are
logically bound together. The Ricardian story of interest-bearing
debt is a necessary premise of monetarism. To see their connection,
it is convenient and instructive to analyze open market operations
by which the central bank buys publicly held government debt with money,
The reverse operation, selling debt for money, would be symmetrical.
Substitution of money financing for taxation can be viewed in two
steps: substitution of debt issue for taxes, and open market pur-

chases of the debt issue, This 48 in fact how it occurs in the United

States.

llere is the Ricardisn-monetarist description of an open market
purchase, Replacing interest-bearing public debt in the public's hands with
non-interest-bearing money, the central bank wipes the corresponding
tax expectations from the minds of taxpayers., The public's net worth
is increased by the amount of the operation, just as if the same amount
of currency had been dropped by helicopter. At existing prices, house-
holds will wish to consume some of these gains. But if the econony was
already in equilibrium, additional demand cannot be accommodated by
supply. To maintain supply/demand equilibrium, both current and expected
prices rise in proportion to the increase in the quantity of money, Real

(and nominal) interest rates and other relative prices arc unchanged. Port-
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folios contain the ssme asset mixtures as before, True, the resl stock
of bonds is smaller, but equally so {s the real stock of future tax
1iabilities. These are equivalent but opposite in sign in weslth-
owners' portfolios; together they constitute a composite asset whose
supply is zero both before and after the open merket purchase.

If the inftial situation were one of deficient sggregete demand,
with excess supplies of labor and other productive resources, the open
market purchase would not necessarily be neutral even if the Ricardisn
theory of public debt holds. Additional demand st preveiling prices
could result in additional output and employment, with sticky current
prices rising less than the proporticnate increase of money stock and
possibly less than expected future prices, The monetarist story is
gil11 a consistent one: & full price increase would lcave the economy
in the same real situation -- with the same excess supplies -- as before. The
actual outcome depends on the mechanism by which product and factor prices
are determined in disequilibrium. Appeal to market-clearing cannot
provide the answer; by assumption, the disequilibrium signifies that
markets are not clearing.

"Here is another critical split in contemporary macroeconomics.
Keynesians, econometric model-builders, and students of wage and price
determination in imperfectly competitive markets would not expect money
wages and prices to jump on the news of central bank open market pur-
chases. They rely on Phillips curves and full cost pricing equations which

give great weight to historical trends in wages and prices and some weight
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to the tightness of labor and product markets. Monetarists tend to
think of the commodity price level as the reciprocal of the price of
the asset money and ss being detsrmined, both in short run and in long
run, {n the money "market,"” along with other assets, rather than in
the markets for the commodities being priced. That is, they think of
the price level, rather than other arguments in the demand-for-money
function, as the variable thet immediately adjusts to equate demand for
and supply of money.

More fundamental objections to the monetarist scenario apply if
for any or all of the reasons advanced above the Ricardian propositions
on neutrality of debt fail, It will not be true that tax expectations
match debt holdings in aggregate, or that government securities are
found in portfolios just as hedges against future tax liabilities. It
will not be true that open market purchases annihilate an equal amount
of present value of tax obligation. It will not be true that the open
market purchase is the equivalent of a helicopter drop of money; the
purchase will increase private wealth but by less than 100% of the
amount. A proportionate increase in prices will not by itself restore
portfolio equilibrium, keep interest rates constant, and avoid changes
in weal variables. Should a proportionste rise in prices occur and in-
terest rates remain constant, resl money balances would be unchanged,
but the real value of outstanding government bonds would be smaller rela-
tive both to money and to involuntarily held tax debt. Therefore, private

net wealth would be less than before the operation, and aggregate real de-
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mand would be smaller too. 8o that scenario is inconsistent. To sustain
a full employment equilibrium takes a lesser price increase; thus the
teal stock of money increases while that of bonds falls, To sustain
portfolio balance then requires that the yields on bonds and on real
capital fall relative to that on money. The open market purchase alters
the composition of output in favor of investment. With full employment,
consumption must decline; this requires a net reduction of wealth,
engineered by the combination of higher price level and lower nominal
bond supply. 1f there are unemployed resources, part of the adjustment
will occur by increase in output and real income, These short run

fiscal and monetsry effects are formally analyzed below with the help

of the model of our Appendix.

Money, Government Debt, and Other Assets as Imperfect Substitutes

Some insight as to why open merket operations work can be ob-
tained by reflecting on the nature of meney, government debt, and other
portfolio assets and on the reasons money is held at a lower explicit
yield than competing assets. The characteristics of government-issued
money are imparted in some degree to fhe government's debt issues, time obli-
gations to pay its own money. The same reflections, therefore, explain
also why government debts provide services which enable them to be held
at lower explicit yields than private debts, and accordingly why in-

creasing their supply adds to private wealth and liquidity.
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Why do wealth-owners hold money at zero nominal interest when
they can earn a positive rate on government bonds? The answer, of
course, is that money yields services worth the difference. Large
average cash balances mean that people wait a long time, &s cash re-
ceipts build up, bafore converting cash into interest-esrning assets,
and convert those apsets into cash long in advance of the payments
for which the cash is needed. Conversions cost resources, 1if only the
time and trouble of the investor., Given the volume and pattern of cash
transactions, the larger are average money holdings the lower are con-
version costs. Marginal saving of conversion costs is one of the ser-
vices of money that compensates for loss of interest, and it declines with
the size of real money holdings. Another service fs avoidance of risk:
as cash receipts and desired cash outlays are uncertain, holding money
lowers the probability of making costly conversions, conversions at
unfavorable asset prices, or costly postponements of outlays, The mar-
ginal gain from precautionary balances also declines with the size of real
money haldings.

The government has & monopoly of issue of legal tender currency
generally acceptable throughout its jurisdiction. Additions to the
stock of currency, measured in purchasing power equivalent, provide the
social gains -- economizing resources and reducing risk -- just ment {oned,
Holders of currency pay for those gains by accepting a lower interest rate
than they would get on government debt or other assets, Taxpayers escape

taxes to pay debt interest; their government earns "geignorage"” as currency
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monopolist. This situation prevails so long as the real supply of
money falls short of the amount that would drive to zero the net
marginal value of its services, i,e., the difference between the non-
pecuniary return from holding an additionsl doller of currency and that
from holding an extra dollar’s worth of an alternative agset. If
this implicit advantage of money were zero, the explicit yield of money
would have to be equal to that of other assets. In particular, nominal
interest rates on the government's time obligations would have to be
zero if the nominal zero rate on its demand obligations, money, were
maintained.

From this standpoint the bite of monetary policy may be seen to
depend on two related facts: First, the public is generally not, save
in the exceptional circumstances of the Great Depression described by
Keynes as "liquidity trap,' saturated with money. Second, other port-
folio assets are substitutes, albeit imperfect ones, for money; central
bank operations that lower the net marginal advantage of money will lower
the explicit yield differentials of substitute assets, including real
capital as well as government securities, By open market purchases of
securities with money the central bank can, st least in the first instance,
lower interest rates on securities and increase the public’s weslth, At
unchanged commodity prices, this operation increases consumption demand, by
increasing wealth and possibly by lowering interest rates. It also in-
creases investment demand; wealth-owners shift from money and bonds, with

lower yields but increased joint supply, to resl capital. If goods and
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labor markets are already in equilibrium, these new demands aTe excass
and generate price {ncreases that in part nullify the central bank's
attempt to augment the real value of the public's woney holdings. But
only in part -- as we have seen sbove in the previous subsection, the
open market operation is not (except in a Ricardian world) neutral in its
effacts even in full employment environments., It alters the total real
wealth of the public, the real supplies of assets svailable to wealth-

owners, the structure of asset yields, and the composition of output,

Why not saturate the economy with cash balances, providing the
public the extra services and wealth? It is not easy to do unless the
economy is also saturated with capital, So long as capital investment
offers a marginal return above the explicit resl return on money (its
nominal yield of zero less the expected inflation rate), the real
stock of money must be consistent with a positive net marginal service
value. Open market purchases increasing the nominal money stock can hardly
go so far as to saturate the econowy with real cash balances; the demand-
increasing and price-increasing consequences of such purchases make this
an unrealistic option.

A possible way to bring the public closer to saturation would be
to move in the opposite direction, progressively diminishing the nominal
money stock relative to GNP and generating deflation. But practical con-
sequences, given the slowness of downward price adjustments in modern
{ndustrial economies, would be unfavorable to output, employment, and
capital formation. The important institutional fact is that the nominal

interest rate on money is fixed -- not that it is fixed at zero, although
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{4t would take swkward practical arrangements to set it at any other

level on circulating currency. The way to increase the public's holdings
of nominal and real cash balances simultaneously is to raise the nominsl
yield of money at the ssame time that the nominal stock of money balances
des increased,

The explanation of the expansionary and inflationary content of
monetary finance applies also, with less force to be sure, to debt finance
of government purchases, An analogous argument can be made for government
securities which are close substitutes for money, even though the interest
on them may burden future government budgets, The government's securities
are promises to pay its own currency at specified future dates --
tomorrow, next month, next year, ten or twenty years from now, The gov-
ernment 's currency monopoly extends to these future currency contracts
as well; no private debtor can print the wherewithal to pay his own debrts.
Within the class of nominal assets, all of which share fisks of changes 1in
commodity prices and market interest rates, government time obligations
have advantages in liquidity, marketability, and security against default,
Individual citizens choose voluntarily how much, 1f sny, and what kinds of
the government's monetary and non-monetary debts to hold. Like holders of
money, citizens holding government obligations are willing to pay in interest
foregone for liquidity and for risk reduction. Others are as taxpayers
in effect borrowing through the government more chesply than they lend or

invest, The government is an efficient financial intermediary connecting
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the two groups. As in the case of money, the government is gaining
seignorage on its debt oblipstions, and increasing th: outstanding

stock adds to public wealth, This 1is the basic logic underiying the
model described below, which shows that debt-financed increases in
government purchases and tax reductions expand aggragate demand, raising
output in situations of underemployment and raising prices in situations

of full employment.

Inflation Expectations and Monetary Financing: Short-Run Effects

So far we have argued, contrary to the Ricardian-monctarist po-
sition, that government finance fs not neutral in its macroeconomic
effects, In particular: (1) Substitution of debt finance for taxation
raises aggregate demand, and increases outpu! or prices depending on
the state of the economy, (2) Substitution of money finance for taxes
or debt finance is likewise expansionary or inflationary, and changes
the composition of output in favor of investment, (3) The consequences
of a one-shot increase in money stock, by open market purchase of out-
standing debt, are not confined to price increases; the real state of
the economy is altered.

We have not yet considered the effects of fiscal and monetary
policies that alter expected and reslized rates of price inflation,
Those who argue that the financing of public expenditure does not matter
have cited inflation as an anticipated cost of money holding which will

3/
induce saving in advance,. Anticipation of the "inflatcion tax," it is
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argued, deprives money finance of demand effects in the same way
that snticipation of explicit taxes neutralizes debt finance. We
turn to this question now.

The analogy is faulty in several respects. (1) The inflation tax
falls on those who hold the money the government has printed to finance
deficits, Explicit taxes fall on bondholders only to the extent that
those who expect to pay additional taxes voluntarily hold bonds,

(2) Any individusl can diminish his inflation tax by holding less money.
It is clearly not a lump-sum tax. Neither are the explicit taxes thast
might be levied to service interest-bearing debt, but these are harder
and costlier to dodge. (3) A one-shot increase in debt carrjes with

it, in the Ricardian scenario, expectations of future taxes., A one-shot
increase in money carries with it, in a classical world, the expectation
of an immediate equal proportional incresse in the general price level,
This 1s analogous to a capital levy, reducing the value of previously
acquired money. It is not per se a source of expectations of higher
inflation, Those expectations, as monetarists usually tell us, are
aroused by anticipations of a sustained increase in growth rates of money
stock.

Expectation of higher inflation, however generated, is certainly not
neutral in its short-run macroeconomic cffects. The basic source of non-
neutrality is the institutional fact that the nominal interest rate on
currency and other government-issued money (reserve balances in the central

bank) i{s fixed., 1In the United States system, bank deposits and other
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inside moneys, #lso have legally or conventionally fixed nominal rates,
The expected rea! return on these dollar-denominated assets declines
vhenever the expected inflation rate rises., This is a real effect,
lowering the demand for real money balances in favor of other stores
of value. Other real rates will move to balance asset cdemands and
supplies., 1In general an increase in the expected rate of jinflation
will lower real rates of interest and encourage canital 1nvestment.gl
While an inflation premium will be added to nominal interest rates,

it is less than a point per point of expected inflation,

For this reason, s financial policy that involves more rapid
increase of money stock is not neutral. 1In an underemployment environ-
ment, where wage and price trends are dominated by historical inertia,
the policy will clearly be expansionary., Its wealth and interest rate
effects increase sggregate demand even without any revision of inflationary
expectations. 1If the expectation of higher monetary growth also raises
inflationary expectations, the expansionary effect is reinforced. For
the reasons given above, real interest rates decline with inflationary
expectations, even though nominal rates rise. However, a one-for-one
translation of monetary growth rates into expected inflation will no:
be confirmed by events 1f actual wage and price tren’s are sticky and
output responds to increased demand. Of course if an easie- monetary
policy breeds expectations of its own reversal, fears of future re-
cession may deprive the policy of its normal expansionary effects, But

in that case it can scarcely be inflaticnary either,
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In a short-run full employment environment, expectation of more
rapid monetary growth will raise both i{nflationary expectations and the
current price level. A one-shot jump in the price lavel 1s necessary
to restrain aggregate demand, to offset the increase in demand due
to higher expected inflation. This does not mean that the policy 1s
neutral. The composition of output will be alteres; it is not possibla
to generalize about the nature of the change. Substitution of money
for taxes in financing government deficits has, on impact, consurmption
effects in both directions. The reduction of taxes increases conswiption,
as does any accompanying increase in the expected rate of inflation, but

the rise in the price level works the otner way,

Long-Run Rffscts of Monetary Growth and Steady Inflatfon: Super-Neutrality?

“Super-neutrality” is the monetarist proposition that long-run
equilibria are the same in the magnitudes of real variables, whatever
the inflation rate, This means that they are invariant with respect to
the rate of growth of the nominal money stock. Whether government finan-
cial policies engineer s monetary growth trend of 10 per cent per year, or
0 per cent, or -10 per cent steady-state capital stock, real output, real
wage, consumwption, and real interest rates will all be the same, (This is
a stronger proposition than simple neutrality, which ssys merely that one-
shot variation of the level of the nominal woney stock will not slter real

econoaic outcomes. We discussed simple neutrality in the previous section.)

Super-neutrality seems dubious on its face., As we alresly oh-

served, a change in the expecte/ rate of inflario. alters the rea! int -rest



- {2 -

rate on monetary assets with fixed nominel rates. This 1s a resl
variable, and in general one would not expact the long-run equilibrium

values of other real varfsbles to be unaffected [27, Tobin, 1965},

However, one theoretical recipe for long-run super-neutrality,
vhich appears in various guises in the literature, merits comment.l/
The argument is essentially that asset stocks are not direct sub-
stitutes for each other in the long run. Rather, each assetr will
be independently accumulated until its marginal advantage to the
representative consumer jfust compensates him for postponing consumption.
Consumer-savers will hold each asset in whatever quantity provides
acceptable payoff in future consumption for refraining from addi-
tional consumption today. Capital, in particular, will be held in
whatever amount yields a return that compensates consumers for their
subjective discount of future consumption. If another asset, money
for example, is also available and can also yield such a return, house-
holds will simply expand their toral wealth holdings to include it.
Money too will be held in such quantity, in real terms, that its mar-
ginal return compensates consumers for their discount of future con-
sumption. The marginal return on money includes the subjective value
of 1ts implicit services in facilitating transactions, providing linuidity,
and limiting risk, as well as its objectrive or explicit yield, positive
or negative, from price deflation or inflation. The same argument

applies to government debt and other financial assets, except that their

explicit returns include nominal interest. The implication is that
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variations in explicit returns on finsncial assets, including the
rate of inflation, will be absorbed wholly by changes in the resl
quantities of these assets held, changes that alter their implicit
returns just enough to keep their total returns intact. Consequent Ly
the equilibrium capital stock is independent of the stocks of other
assets and their explicit returns.

To state the argument more precisely, suppose that the total
return to each asset j can be decomposed into an explicit return r

and an implicit service return s . In long-run equilibrium assets

J

—itirn

are held ip such amounts that the total returns r, + s are all enual,

1 J

and equal to P consumers' rate of discount of future consumption. Uif-

ferences in the s_ make up for the commonly observed differences in

3

e

r . Now suppose (1) that each sj depends only on its own real stock

3

— e,

X relative to income or consumption, and not on any other stock.

1

and (2) that the common intertemporal consumption discount £ does not

vary with total wealth or its composition, These assumptions are necessary
and sufficient for the independence and additivity of asser demands de-
scribed i{n the previous paragreph. Their necessity makes clear how |
special and restrictive is the case for super-nrcutrality, We consider

the two assumptions in turn.

(1) Implicit service returns sj are to be viewed relative to one

another; they are just interest rate differentials by another name. The
marginal implicit advantage of bonds over equity, for example, can be ex-

pected to decline when the stock of bonds rises; but the same reasons apply
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vhen the equity stock falls., If cross effects are sllowed, the de-
wand for capital will not be {ndependent of alternative asset supplies
sand of the explicit returns on them. |

One source of interdependence is that financial stocks, money
in particulsr, may be substitutes for capital and labor in the
handling of transactions. The larger the real money stock the less
resources are diverted to managing conversions between money and other
assets, thus the higher may be the consumption path corresponding to
a given capital intensity. However, the corresponding rate of return
to capital is not altered if transactions technology uses capital and
labor in the same proportions as commodity production., We dp not pursue
this line of analysis here. A complete story would require not only
specification of transactions technology but also consideration of
the fiscal alternatives to the "inflation tax" and the deadweight losses
they entail.

(2) The second assumption i{mplies that savers' long-run demands
for wealth in aggregate and for individuzl assets are infinitely

elastic at the constant rate of return p . Savers will hold whatever

quantities of assets yield them that total return, fmplicit plus explicit.
Suppose instead that wealth demand i{s finite at any rate of return,
possibly inelastic or possibly following a schedule along which the re-
quired return is greater as wealth is larger. Then imagine, for ex-
ample, a variation of policy, or some other exogenous change, that lowers

the inflation rate and adds to the demand for real money balances. It
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may thus add to the total demand for wealth, But if the public will
hold more wealth only when {ts general intertemporal consumption re-
turn is higher, other assets -- including capital -- will have to
clear a higher hurdle. Therefore their stocks will be cut back to
sake room for at least some of the additional money desired.

The difference between perfectly and imperfectly elastic wealth
demand can be associsted with the difference between infinite and finite
horizons in household saving behavior. We noted above that infinite
horizons are essential for the Ricardian equivalence theorem, and it
is not surprising they are also crucial for super-neutrality. Consider
steady growth equilibrium of a money-capital model with immortal con-
sumers. Along every possible path the rate of growth of per canita
consumption is the same, namely the exogenous rate of labor-sugmenting
technological progress. There will be some intertemporal discount
rate, some terms on which present tonsumption cen be exchanged for
future, that will make the typical consumer concent with the path,
content not to make any intertemporal exchanges that deviate from it.
This discount rate p 1s formally 8 + Ae where £ is the pure rate
of time preference, )\ the rate of growth of per capita consumption,
and -¢ the elasticity of the marginal utility of consumption with re-
spect to consunption.gl The term A allows for the postponement of
congumption and the term )\e for its declining marginal utility. Both
time preference 5§ and the elasticity -¢ must be constants, inde-

pendent of time and consumption level, for a steady state to be possible
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at all. This condition also implies that P {is the same in every

steady state, for the steady states differ in level of consumption
path and not n ) . The equilibrium steady state is the one for

which the marginal productivity of capital, net of the rate of popu-

latfon growth n, 41s equal to p - Immortal consumers, in the form
of households who anticipate the number of their descendants and
the utilities of each, internalize the capital requirements of popu-
lation growth.

On the other hand, a life cycle or finite horizon model of
saving and wealth demand is also consistent with steedy state growth
equilibrium. We argued above that for many reasons it is the more
realistic model. The life cycle model implies that the aggregate
desired wealth-to-consumption ratio is & finite constant along any
path of steady growth, Its value depends on: the age distribution of
the population and thus on its rate of growth; the typical age-earnings
profile, which depends in turn on the rate of technological progress;
the age-consumption profile chosen by th~ typicai household, which will
in general vary with the returns to saving. There is a dafinite ag-
sequence of wealth holdings for each household, and by summation over
households of various ages a finite aggregete wealth deomand at each date,
The desired ratio of wealth to labor incom~ or to consumption may be
greater when returns to capital and other assets are higher. 1In any case
capital must compete with other assets in the portfolios of life cycle
savers. If they decide to hold more money, it will be at least partly

&t the expense of capital.
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Asset interdependence and finite interest-sensitive wealth
demand ars sassumed in our formal model of the sppendix, discussed
in section IV. We impose some further restrictions on asset and
wealth demand functions. The demand for each asset, in relation
to income, depends on the entire list of explicit rates of return,
So also does the demand for wealth in total., Assets are assum~d
to be gross substitutes: an increase in the return on any asset,
other things equal, raises the demand for that asset and diminishes,
or anyway does not increase, the demand for any other. The net effect
on demand for wealth is assumed to be positive or zero. Thus expec-
tation of higher inflation may be, as often warned, a disincentive to
saving. But it is mainly & disincentive to saving in the form of
money and actually a positive incentive to save in other assets,
particularly goods and equities in goods. The net effect on total saving
might well be negative, but -- other things equal -- it seems likely
that a reduction in the real rate of return on money will make savers
wish to accumulate more of those assets which have becom~ relatively
more attractive. This Is why our model implies that higher steady
inflation rates, expected and realized, are generally assoclated with

greater capital formation,
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in goods. The net effect on total saving might well be negative,
but -- other things equal -- it seems likely that s reduction in
the real rate of return on money will make savers wish to sccumulate
more of those assets which have become relatively more sttractive.
This is why our model implies that higher steady inflation rates,
expected and realized, are generally associated with greater capital
formation.

To illustrate the mechanism we compare tax financc and money
finance in a steadily growing econony with only tws ascset«, money ard
capital. In this example interest-bearing public debt is ignored for
simplicity. The natural growth rate is g , and a constant fractior
z of real national output Y s purchased by governmmcnt., Taxes, a-t
of transfers, are a proportion t of Y . Let H/p b~ the real .tock
of government-issued high-powerrd money held Ly the public., Let i be

the actual and expected rate of inflation ﬁ/p ,» and L ‘e thn rato

of growth of thic nominal money stock 1/ . In a stea'y wlate we wiow
that h =g+ 1 . The government's bulpet enuation in

H/p = h(H/p) = (z - DY = (g + DWp) or 7= (g + H{/Y) * =

Now if h=g and i=0, t must be z - gil/pY . Cowparc a wor:
inflationary policy: h' > g, yieldfug i':. 0. Now t' must be
z - H/pY, equal to t - {'H/pY 4f U/pY is the same. TL- inflation
tax 1'H/pY 1s substituted for part of th2 explicit tax : . But it

doesn't make sense to sassume that H/pY remains the same. Presumably i:

will be smaller, because reduction in the real return on money -- possib!:
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also increase in the after-tax return on capital -- shifts saving and
wealth from money to ceapital. Capital stock is higher relative to
labor force and output, and its before-tax return is sccordingly lower.

1f the asset substitution elasticity is very high, an inflation
tax cannot be gubstituted for explicit taxation. JIndeed a more in-
flationary policy might be associsted with s higher tax rate t . To
state the matter the other way round, the only way to have a low resl
deficit might be to have such a high inflation rate that peoole are rec-
onciled to the small quantity of money the tight fiscal policy supplies.
It would require a value exceeding unity for the total (i.e., not holding
dther rates of return constant but allowing them to adjust as necessary to
restore equilibrium) elasticity of demand for high-powered money with
respect to the sum of the inflation rate and the growth rate. Note that
this condition could be met, for positive inflation rates, even {f the
elasticity of money demand with respect to the inflation rate alone is
sualler than unity, as conventionally believed,.

Notice that we are here comparing two steady states, one with
a higher tax take t than the other, and asking which has the higher
inflation rate. In theory the snswer can go either way, 1t depends on
the relationship of the product h(H/pY) to h . The higher the tax
rate the lower this product must be, If a reduction in the inflation
rate i lowers the product -- as will be the case if the H/pY desired
by the public 1is not very sensitive to 1 -- then i will be lower in
& steady state with a higher t . 1If an increase in the inflation rate |{
lowers the product -- the H/pY desired by the public is very sensitive

to { <+~ then 41 will be higher in a steady staste with higher t .
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These comparisons say nothing about the stability of steady state
equilibria. We may well suspect that the second possibility --

higher t associated with higher 1 -- is unstable, After all, {n
the short run we expect an increase in tax rete, 8 tightening of fiscal
policy, to slow down inflation. The range of possible outcomes be-
comes even wider when government interest-bearing debt is included

as a third asset,

IV. A MODEL OF ASSET MARXKETS AND MACROECONOMIC POLICIES

Here we summarize the results of » formal analysis of short-
run and long-run effects of government fiscal and financial policies.

The mathematical model and analysis are presented in the Appendix.

$tructure of the Model

The model focusses on the balance of supply and demand in three
asset markets: high-powered money, government bonds, and claims to
productive capital. In an extension of the model to apply to an open
economy, a fourth asset -- securities of foreign issue Jenominated in
foreign currency -- is added.

In the short run, the public begins with initial holdings of the
several assets and decides how much to accumulate of each one during a
period of time, These decisions are saving and portfolio choices com-
bined. They depend on the rates of return expected of the assets, on

i{ncome and taxes, and on the initisl holdings. On the supply side, the
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incremants of money and government debt depend on the government's
budget deficit and on how it is financed. Also, the central bank can,
during any period, engage in open market transsctions in money and
government securities, and in foreign assets in the open economy model.
The incremental supply of capital during the period results from real
investment decisions, which are tsken to depend on the difference be-
tween the expected rate of profit on the commodity cost of capital
goods and the market yield on equity claims, The increment to the
nation's stock of foreign assets is the surplus in international
current-account transactions,

In the long-run steady state, asset stocks are stationary in
real terms, or are growing at a common constant rate, the natural rate
of growth of the economy, i.e., the sum of the rate of growth of the
labor force and the rate of labor-augmenting technical progress. The
asset demand/supply equations of the model then refer to stocks that meet
the gteady-state condition, Stocks are adjustable to savers' preferences
in the long run, unconstrained by initial holdings. The parameters of
fiscal and financial policy determine the available supplies of money
and government debt per unit of output or per efficiency unit of labor.
For capital the long-run supply function is the technological relation
between capital intensity -- the capital/output ratio or ratio of capital
to efficiency labor -- and the rate of return to capital. In an open
economy the current account payments surplus must keep the stock of

foreign assets, measured in purchasing power over domestic goods, con-
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stant relative to Output, long-run asset demands depend on real
rates of return including the real return on money, the negstive of
the inflation rate.

Note that balance of the government budget is not 8 requirement
i

of long-run equilibrium, even {f the natural rate of growth is zero,

A constant real steady-state deficit per unit of output provides for the re-
quired growth in the nominal stocks of money and government bonds. The inflation
rate is endogenous and can adjust tb reconcile a large variety of deficit out-
comes to the stedystate conditions of the previous paragraph. In long-run equi-
l1ibrium the nominal stocks of money and government bonds must grow at the
natural rate of growth plus the rate of inflation. Of course, if the
deficit {s endogenous its equilibrium value might happen to be :zero.
Or a balanced budget might be & deliberate policy choice, 1In these
cases the stocks of government-issued assets would be constant in nom-
inal amounts in long-run equilibrium, and their real growth at the
natural rate would be accomplished by steady deflation. Steady-state
budget surpluses would mean dwindling nominal stocks accompanied by
price deflation faster than the natural rate.
Applied to the short run, the three asset equations of the
closed economy model determine three variables in each period, Two
of these within-period endogenous variables are rates of return, on
government bonds and capital equity. The third real rate of return,
that on money, is not endogenously determined within a period. The

expected rate of inflation is taken to be pre-determined from past
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history; it varies but only as periods go by and history sccumulates,
Thus the system of three equations is free to determine a third vari-
able each period. Two obvious choices are real income and price level,
These correspond to the two short-run environments discussed throughout
the psper: an underemployment case, in which output is demand-determined
at historically pre-determined prices, and a full employment situation
in which output is supply-constrained and the price level adjusts
flexibly within the period, An i{ntermediate case would involve addin;
a within period price adjustment equation and soiving for both price and
output. The open economy model adds one equation. The corresponding endogenous
variable is either the foreign exchange rate or, for a regime of fixed parities,
the quantity of foreign assets purchased or sold by the central bank
and government,

In the long run the inflation rate is endogenous, along with the
real rates of return on capital and government bonds, The {nflation
rate, moreover, affects both asset demands and asset supplies, in ways
discussed in Section II1. No equation is needed for output or the price
level. The capital/output ratio follows immediately from the solution
value of the return on capital; given this ratio and an initial con-
dition the path of real income is determined, Likewise, once the solution
of the system gives the permanent inflation rate, an initial value for
any nominal variable suffices to pin down the path of prices.

The short-run system can be viewed as a generalized Keynesian

"IS-1M" model. (The IS equation is actually the suw of the asset cemand/
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supply equations, and we do not use it explicitly in our snalysis in
the Appendix, The same results could be obtained by dropping one of
the asset equations instead and keeping the IS relation.) The major
generalization is on the portfolio side. Keynes's assumption of per-
fect substitutability betwcen long-term bounds and equity is dropp-d.
Instead 2ll the three or four assets arc assumed to be rross sub-

stitutes, both in short-run ssving decisions and in long-run portfolis

choice. For the purposss of this paper we retained the simplifying as-
sumption of aggregation, that the economy produces one homogeneous com-
modity, usable either in consumption or in investment or as exports. It

is not, howaver, the same as the commodity imported from abroad. Comversion

of current output into capital is subject to diminishing returns;

rapid additions to the capital stock entail adjustment costs. This

is why the rate- of investment is a finite increasing function of the
difference between the marginal efficiency of capital at normal re-
placement cost and the market yield of equity. Finally, for the purposes
of this paper it was not necessary to model the labor market separately.

We deliberately chose to model time in discrete periods, within
which variables assume one value and one value only. At each hypothetical
set of values of endogenous variables the egents in asset markets formulate
demands and supplies related to positions desired at the end of the period.
The clearing of the markets determines an "end-of-period" equilibrium
116, Foley, 1974]. This means that the saving decision and the oortfolio al-
location decision cannot be .epnrated?gl In addition, government deficits
have time within the period to add to supplies of money or bonds or both,

business investmant increases the supply of equities in the same period, and
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current account surpluses immediately sugment the supply of foreign
assets. The continuous time IS-IM snapshot has been charged with failure
to take account of the stock-incressing effects of the flows its solu-
tion generates, These could be handled by dynamic analysis that

tracks stocks, Otherwise the 1S8-IM account of the effects of a
deficit-increasing fiscal policy omits the financial

consequences of the additions to stocks of money or debt that will

occur with the passage of time. Some critics have contended that such
neglect of the ''government budget constraint' {s responsible for mis-
leading conclusions about the effects of fiscal policy. The short run
of our model, which does not neglect the government budget identity or
any other mechanical flow-stock relationships, does not substantiate this
complaint. It shows that standard Keynesian conclusions survive explicit

recognition of these phenomens.

Short-run Policy Effects

In the short run an incresse in public spending or a cut in
texes will stimulate output in the unemployment model or raise the
price level in the full employment model, Investment varies positively
with current profits per unit of capital and negatively with the rate of
Teturn on equity, the required rate of return on capital. 1In the short
run profits per unit of capital increase with the level of output. The
positive effect on output of expansisnary fiscal policy in the unemploy-
ment model will therefore encourage investment. There will be "crowding in".
In the full employment model this effect is absent., The effect of

changes in public spending snd taxation on the required rate of return on
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capital depends crucially on the manner f{n which the government
finances its budget deficits or surpluses, If money financing 1s
chosen, the required rate of return on capital is lowered by an
increase in public spending or a tax cut, both in the full employment
waodel and in the unemployment model. 1In both cases expansionary
fiscal policy combined with accommodative monetary policy "crowds {in"
{investment., If mixed financing or bond financing is chosen, the
effect on the required rate of return on capital is ambiguous. ..ith

bond financed deficits, T is more likely to increase if bonds and

equity are close substitutes. If Ty increases, expansionary fiscal

policy definitely 'crowds out' private investment in the full employ-
ment model, In the unemployment model the negative effect on investment

of a higher T will be offset at least partly by higher output and

profits,

An open market sale of bonds raises the real rate of return on
bonds. It lowers output in the unemployment model and the price level
in the full employment model, The rate of return on equity is likel:
to be increased if bonds and equity are close substitutes, lowered if
bonds and money are close substitutes,

There is a widely held view that the combination of contractionary
fiscal policy and expansionary monetary policy favors investment. We
eveluate this proposition by consideriny the effect on investment of
different combinations of fiscal and financial policy parameters that
keep constant real output or the price level. For example, raise taxes

or reduce public spending and compensate for the contractionary effect by
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raising the shere of money in financing the deffcit, The traditional
view is confirmed for a reduction in public spending combined with an
increase in the share of money. A tax increase, however, may by its
direct effect on disposable incom~, have such e strong negative effect

on the demand for equity, that Ty increases, discouraging investment.

It is sometimes argued that an increase in public spending, or
& tax cut, raises inflation expectations, especially 1f financed by
printing money. The model shows that a rise in inflation expectsations
will give 2 boost to investment by encouraging a portfolio shift
towards real assets. This conclusion might not hold {f the higher
expected rate of inflation were systematically accompanied by increased
uncertainty about the future. It would not hold &f households and

businesses have learned to expect severely restrictive monetary and

fiscal measures whenever the expected rate of inflation increases.

Long-run Policy Effects

Analysis of the long-run effects of fiscal and financial policies
proceeds by comparison of balanced growth paths. All real stocks and
flows grow at the natural rate of growth, the sum of the rate of growth
of the labor force and the rate of labor-augmenting technical change.
Expectations are realized, The economy is fully adjusted to the values
assumed by the pelicy instruments.

In Section 1II above a number of long-run policy issues have al-
ready been discussed, especially those concerned with super-neutrality.

The propositions advanced there are formslly substantiated in the Appendix.



In the three-asset model, the long-run effects of fiscal policy
changes on variables like the capital-output ratio and the rate of
inflation are complicated and frequently sambiguous without furtler
quantitative information. A number of propositions emerge clearly,
however,

Long ~run crowding out of private capita! by publiz spending or
by a shift from tax financing to bond or money financing is a possi-
bility but not a necessity. The proximate effect of an increase in
public spending or a cut in taxes -- for a given rete of inflation
and given values of the real rates of return on bonds and capital -- is

to increase the steady-state stocks of bonds and money., Ceterils paribus

this will stimulate the demand for capitsl without affecting the supply.
There will therefore be a tendency for the required rate of return or
capital to go down and for the capital-output ratio to increase., Of
course, this is not the complete story., The proximate effect of these
ssme policy changes on the bond market and the money mar-et is to create
excess supply. If bonds and equity are close substitutes, this will

create ypward pressure on Te * When we allow for these further sub-

stitution and wealth effects, the final outcome can go efither way, Neither

"erowding out' nor "crowding in" can be ruled out on a priori grounds.

Implications of the Analysis for Open Economies

The analysis is extended to an economy that is open to international
commodity trade and financial transactions. The home country is large

in the market for its exports and small in the market for its imports.
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The terms of trade are therefore endogenocus. The ssset menu is en-
larged by adding an internationslly traded financial claim, denominsted
in foreign currency., Domestic goverament bonds, money and equity are not
internationally traded, and the internationally traded ssset is a gross
substitute, but not a perfect substitute, for the domestic assets.
Therefore, both the quantity of money and ef{ther the exchange rate or
the officisl settlements deficit in international payments can be con-
trolled by domestic policy.

In both fixed and floating exchange rate régimes, the short-run
effects of fiscal and financial policy on output, the required rate of
return on capitel and the rate of investment are very similar to those
in the closed economy, The open economy model, of course, explains
a wider set of endogenous varisbles, including the current account, the
capital account, and either the official settlements balance or the ex
change rate, depending on the régime. It also includes an additionatl
instrument of financial policy: either the exchange rate or the volume
of open market transactions in the internationally traded asset by the
monetary authority.

The possibility of long-run "crowding in" of capital by expan-
sionary fiscal policy, discussed above for the closed ~conomy model,
also applies to the open economy. Perhaps more important than the sig.
of these long-run multipliers is the conclusion that changes in fiscal,
monetary and financlial instruments will have real effects, short run and

long run. Properly specified econometric models will not be policy-neutrel.
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In general, both fiscal and monetary instruments have dom~stic macro-
economic consequences in the expected directions in both exchange
rate r‘gimes, fixed and floating, It is also true that floating ex-
change rates will not insulate the economy from foreign shocks, for

example changes in export demand.

V. CONCLUDING REMARKS

The economic performance of the Unitod States and other capitalist
democracies in the 1970s has been disappointing in many respects. The
non-communist world has suffered thn deepest recession, the highes:
general inflation, and the most unemploymnent of the three decadrs since
the second world war. Until the late 1960s th~ post-war record had been
remarkably good, twenty years of unparalleled stability, prosperity, and
growth, Many observers, economists and others, assigned much credit
to the active use of government fiscal and financial policies for
management of aggregate demand, But with the reverses of the 1970s
disillusion and reacticn have replaced earlier euphoria, and the same
government policies receive much of the blame. Within the economics
profession and beyond, intellectual challenges to the neo-Keynesian
foundations of macroeconomic policy are increasingly influentisl.

One dimension of recent economic performance that has evoke!
widespread concern, particularly in the United Staten, is the low rate
of private non-residential capitel formation. The share of potential
GNP devoted to this purpose, always low in this country compared to other

more rapidly growing economies, has fallen {n this decade. A future



capital shortage, inhibiting growth in output and cwployment, {is
predicted and feared. One sspect of the disenchantment with govern-
ment policies is the charge that they inhibit capital formation, over-
taxing the earnings of capital, channeling an excessive share of the
nation's rescurces to the public sector, diverting into finsnce of
budget deficits private saving that would otherwise finance private
investment, The growth of the federal budget in the last decade end
the large deficits realized in recent years of recession and slow re-
covery have accentuated the charges of "crowding out.” At the same
time, the inflation of the 1970s has been attributed to government
financial policles.

In the economics profession the reaction against neo-Keynesian
macroeconomic theory and policy has taken two distinct shanes. Both
find the theory mistaken and the policies unsuccessful. Cne school,
following traditional conservative lines, also finds the policies
harmful and dangerous, distorting the allocation of resources, crowding
out private fnvestment, and causing debilitating inflation. The other
school, the new classical macroeconomics, finds the policles ineffectual,
harmless except that the public has to go to the trouble of figuring
them out and bypassing them.

In this setting our paper has re-examined tha theory of the
macroeconomic effects of fiscal and financisl policies, Our conclusions
are intellectually conservative, in the sense that we confirm the general

thrust of the neo-Keynesian paradigm. But we hope that our analysis con-
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tains some novel festures. We reject the neutrality propositions

of the new Ricardian theorists who contend that the financing of
government expenditure -- whether by taxation, bond ismsue, or
printing money -- makes no difference to real economic outcomes, The
conditions required for these neutrality propositions are =o specfal
and so unrealistic that it would be foolish and foolhardy to base
policy upon them, Thus we agree with the more traditional critics

of demand management policies that they are capable of doing harm as
well as good. We do not agree that they have done nothing but harm,
or all the harm attributed to them,

We share the concerns about the inadequacy of capital formation
in the United States in recent years. The federal government should be
concerned about it tbo, The neutrality doctrines that we have criticized
in this paper imply that the government need not worry about the
nation's economic future because citizens as individuals will take care
of it on their own, This is bad advice, whether appliecd to the con-
servation of natural resources or to the overall management of the
economy. Government is an essential part of the mechanism by which
socleties provide for their continuity and survival; one~ big reason for
its institution is to make collective provisions for future generatious
supplementing the provisions individuals make for their own descenda:ts,.

It is important to be clear when and how government finance
crowds out cepital investment and when and how 4t encourages it, crow's

it in. One of the more misguided episodes of recent public economic
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discussion was the flurry of anxiety sbout "crowding out" when the
government was running large deficits 4n 1975 and 1976. The economy
had barely begun to recover from the severe recession of 1974-75. The
deficits were largely the result of the depressed level of business
activity, vhich lowered taxable fncome and raised entitlements to
unemployment insurance and other transfers, They were partly the re-
sult of modest tax rebates and reductions voted by the Congress to
stimulate recovery, High unemployment and excess capacity indicated
that the economy was operating nowhere near its productive potential.
Capitil investment was low, not because saving and finance were in
short supply, but because excess capacity, low equity prices, and dim
prospects of future sales made it unattractive. 1In these circumstances
it was absurd to complain that federal deficits were displacing private
investment. Additional government spendin; or tax reduction probably
would have stimulated -- crowded in -- investment. Resources were ade-
quate to increase consumption, government purchases, and investment all
at the same time, Certainly the opposite policies, had they been
adopted in an effort to trim the deficit, would have slowed the recovery
or prolonged the recession and made investment even weaker., As we
stressed in previous sections, it is important to distinguish situations
in which output is limited by resources and investment is limited by
potentially available saving from cases in which output and investment

are both limited by demand,
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In undersmploymant situations any crowding out that occurs
through finsncisl stringency is the work of the central bank. If
the monetary authority refuses to sccommodate incresses in output
in response to fiscal stimulus, then rising interest rates and
declining share prices will indeed deter some investment. Only if
the central bank's view of the desirable path of total output is
accepted can fiscal policy be blamed for substituting consumption,
private and public, for investment, 1In section I we discussed the
importance of coordinating fiscal snd monetary policy, Unfortunately,
the repeated use of fiscal measures for stimulus and of monetary
measures for restraint results in a policy mix unfavorable to
capital formation in the long run. A mix favorable to investment
would involve an easier monetary stance offset by taxes bearing par-
ticularly on consumption.

Economists have long debated the optimal trend of prices --
rising, stable, or falling. An advantage of a steadily rising price
level is the incentive it gives for investment in real productive
capital, by making the holding of weslth in liquid form unrewarding.
We examine and formalize this idea in the body of the paper,and we
investigate the fiscal and financisl implications of policies aimed at
high long-run capital/labor ratios. Deficit finance provides the growing
nominal stocks of money and debt that sustain steady inflation and,

somevhat paradoxially, reduce the real stocks desired by savers. So it
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43 quite possible that deffcit finance, especially if an adequate
share of it takes monetsry form, 'crowds in' capitsl formetion. 1f
so, this effect is purchased at the cost of depriving the society
of the services that larger stocks of money and debt, with higher
explicit returns, could provide.

A theoretical finding that steady inflation is favorable to
capitel {investment no doubt seems bizarre in the 1970s, when the
opposite view has become an unquestioned article of faith in business
and financial circles. The reason is that the central bank, povern-
ment, and public are committed to bring down a rate of inflation gen-
erally regarded as intolerable. The only weapons at their command are
restrictive financial policies that slow the economy down, causing
recessions, or interventions in private price decisious an’ wage
bargains. These weapons all seem to threaten profitability, and that
is why inflation news is discouraging to investors. By the same toke:
disinflation would be a good sign, but only if the authorities took
advantage of it to aim for higher aggrepate output and faster growth,

Is there & long-run investment-oriented strategy tuat coes no:
rely on deficits and inflation to diminish savers' prefereaces for
11quid forms of wealth? The government could serve more directly and
explicitly as a financial intermediary, investing in private sector fi-
nancial claims the proceeds of issuing its unique monetary and non-monetary
obligations. Then the public could enjoy the services these assets provide

without tying up in them any net saving at the expense of capital formation,
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There is no reason that the assets of Federal Reserve Bonks cannot include
private debts and even equities, as well as Treasury obligations.

The economic malaise of the 1970s relates at hottom to the
intractable inflation/unemployment dilemma, a problem outside the
scope of our paper. Government financial policy 1s the scapepoat
for the frustrations bred by stubborn stapgflation. !o Jouht zome
policy errors, notably the deficit financing of the Vietnam war, cou-
tributed to our present plight., But inflationary bias seems to be
endemic in the political and economi- institutions of wodern capi-
talist democracies. It is naive whistling in the dark to think that
the problem will disappear if only central banks and legislatures
follow different monetary and fiscal rulzs. The combinations of in-
flation and unemployment feasible with existing policy instruments are
Just not acceptable to the society, Unless we find new instruments to
make acceptable combinations feasible, or until we wearily decide tha:
some feagible combination i{s acceptable, macroeconomic performance
will continue to be disappeinting and frustratinyg, and cepitel formation

and other provisions for the future will coutinue to be inadenquate,
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APPENDIX
A FORMAL MODEL OF SHORT- AND LONG-RUN EFFECTS OF FISCAL

AND FINANCIAL POLICIES

Notation

rK :real one-periocd after-tax return on capital.

Ty :real one-period rate of return on government bonds.

rH :real one-period rate of return on money balances.

L9 :real one-period rate of return on foreign assets.

rx srate of return on foreign assets in terms of foreign currency.

P :price of domestic output.

p? :price of imports in terms of foreipn currency-

w :unit labor cost.

E tprice of installed capital in terms of current output:

95 :price of government bonds in dollars.

e :foreign exchange rate (number of dollars per unit of foreipn
exchange) .

b :coupon on the government bond in dollars per period.

x{p) iexpected one-period proportional rate of change in p-

x(qK) :expected one-period proportional rate of change in a

x(qB) :expected one-period proportional rate of change in 9

x(e) :expected one-period proportional rate of change in e -

H :nominal stock of money balances per unit uf efficiency labor.

B :number of povernment bonds per unit of efficiency labor.

K :capital per unit of efficiency labor.

A :value, in foreign exchange, of foreign bonds held by the private
sector, per unit of efficiency labor.

; :value, in foreign exchange, of foreign bonds held by the public
sector, per unit of efficiency labor.
sreal output per unit of efficiency labor.

1 :resources devoted to investment per unit of efficiency labor-
:government spending on goods and services per unit of efficicucy
labor. '

X :trade balance surplus per unit of efficiency labor-

R :real profits before taxes per unit of capital.

D sreal value of public sector deficit per unit of efficiency

labor.
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:real taxes net of transfers per unit of efficiency labor.
iproportional tax rate on factor income.
:share of the public sector deficit or surplus financed by bonds.

ishare of the public sector deficit or surplus financed by money -

:dollar value of total net government bond sales, per unit of
efficiency labor, minus the wvalue of bond sales associated with
the financing of the public sector deficit through the deficit
financing rule of our model. A negative value of ZB means

government purchases of bonds.

ZH :dollar value of total net money issues by the government, per
unit of efficlency labor, minus the value of money issues
assoclated with the financing of the public sector deficit
through the deficit financing rule of our model. A negative
value of ZH means government purchases of money.

ZA :dollar value of total net sales of foreign bonds by the govern-
ment, per unit of efficiency laber. A negative value of ZA
means government purchases of foreign bonds.

n tproportional rate of growth of the labor force.

A ‘proportional rate of labor augmenting technical change-

g=n+ )

i=ap/p

A :forward difference operator AZ(1) :© 2(7+1) - Z(7), where =
designates period.

Q :Q per unit of output.
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1. THE CLOSED ECONOMY MODEL

The model 1is essentially a representation of asset demands and supplies,
both stocks and flows. Three assets are available to wealth-owners: gov-
ernment fiat money, perpetual government bonds paying a coupon of b dol-
lars per period, and equity claims to real capital.

One share of equity represents ownership of one unit of physical capital.
One good is produced and can either be used as a private or public con-
sumption good or can be converted, at some cost, into durable productive
capital. The real price of a unit of installed capital and the real value
of a share of equity, 9> is equal to the marginal cost of producing goods
and converting them into capital. This cost depends eéch period on thé
amount of new investment relative to the existing stock.

"Equity"” in our model stands for all claims on the productive capital
assets of business enterprises and on the earnings from those assets. 1In
actuality, of course, such claims take a variety of forms, including debts
denominated in dollars as well as shares. We do not model those business
financial decisions that determine the supplies of the several types of
claims or the separate demands of savers for them. Our “equity" stands
for the whole package of shares and debts of buciness. The reader sheuld
not identify it with shares alone. Thus the gy to which real investment
is related below would be empirically approximated by summing the market
values of all financial claims on business firms, debts as well as shares,
netting out financlal assets of firms, and comparing the resulting net
market value to the replacement cost of the real capital stock at commedity
prices. Likewise the real world counterpart of the return to “equity,”
Ty would not be the one-period yield of shares alone but a properly
weighted average of the yields of the several claims on capital stock and

earnings. Interest and appreciation on bonds would enter this calculation,
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along with dividends and appreciation on stocks.

While our framework could easily handle a larger menu of assets,
e.g., splitting "equity” into shares and business debts, the simpler
three-ssset model is capable of handling the issues addressed in this
paper. The Modigliani-Miller theorem justifies aggrepation of financial
cleims on a business firm into a single asset by showing that, under cer-
tain conditions, the value and yield of the apgregate are independent of
its composition. The conditions are unrealistically restrirtive, and
disaggregation would be important and interesting for a number of problems.
But for our present purposes, all we need is that the package of claims we
call "equity" be a gross substitute for the two government-issued assets
in our model. Qur treatment implies that corporate bonds and government
bonds are not perfect substitutes for each other. If they were, corporations
could finance virtually all their capital investment at the government bond
rate. Our three-asset model respects the essential distinction between
interest-bearing claims on government and claims, of whatever financial
form, on private business. But most of our results would stand even if
we adopted the frequent convention of macroeconomic models of requiring
government bonds to bear the same real return as "equity.”

Asset demands are for end-of-period stocks to be carried over to
the next period. Market supplies consist of stocks carried over from
the previous period and new "production"” of assets during the period.
Thus current period flows of financial claims--generated by public sec-
tor deficits or private sector investment--have immediate effects in asset
markets. Equations (A.1), (A.2) snd.(A.3) represent demand/supply equi-

1ibrium for one period for the three assets:
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r - aK = I(ay, K (A.1)
z
FB - qgs - YB(G + % B-T + ;E (A.2)
z
F - % - v,(C + E-B -T) + ;ﬂ. (A.3)

The left-hand sides represent savers' demand for acquisition of the several
assets during the period. They are in each case the difference between
the market value of the stock desired at the end of the period (FK, FB, FH),

each expressed in real terms, and the real value of the beginning-of~-

pericd stock (K, B, B). The end-of-period stock demands FK, FB, FH are
all functions of the same list of variables: the three rates of return
Tes Tps Tps the values of the initial stocks qKK, qBB/p, H/p; real out-
put Y and taxes T. We impose the following restrictions on these demand
functions. With respect to rates of return, the assets are gross-
substitutes. An increase in any rate of return increases total asset
demand FK + FB + FH. An incr;ase in the value of beginning-of-period
asset holdings or current income 1s allocated over all three assets. An
increase in the aggregate value of any initizal holding increases total
asset demand but by less than the increment in the initial heolding;

it increases consumption toco.

A fourth equilibrium condition, the IS curve, is implied by the otler

three. Let S denote real saving:

= FK B FB B H bB
= + + - K+ —4+=) = I +G+—~-T, )

The investment function is given by

I= I(qx, K) (I1(1,K) = (n+))K; IqK > 0; Ix < 0). (A.5)
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Taxes, net of transfers, are simply proportional to output:
T=weY (0<t<1l). (A.6

Coupons on government bonds are free of tax. Capital gains are not taxed.
Earnings of capital are taxed before distribution to share-owners.
The government deficit G + (bB)/p - T is financed either by print-

ing money or by issuing bonds, in proportions v, and Yy respectively.

H
Open market cperations are swaps of money for bonds of equal value.
Thus

Vg tyg=1 (TB’ Yy 2 0) (A.7a)
ZB + ZH = 0. (A.7b)

Real one-period rates of return are related to current and expected asset

prices as follows:

Ty z %; + x(qB) - x{(p) (A.8Ba)
- R(1-

—ia;51-+ x(qK) (A.8b)

r, : -x(p). (A.8¢)

Profits per unit of capital vary positively with real output and inversely
with the capital stock:

R = R(K/Y) R' <0, {(A.9)

For the short-run analysis of the model, we consider two versions:
one with price p predetermined for the period and, thanks to unemploy-
ment of labor and capital, with output in infinitely elastic supply at
the prevailing price; the other with full employment and a price level
complately flexible. In the full employment version the capacity con-

straint is:
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Y = £(K) (£' > 0; £" < 0). (A.10a)

In the unemployment version price is set for the period by past history.

But events of the period determine the next period price, via an aug-

mented price Phillips curve:
%2 = y(Y-£(K}) + x(p) v' > 05 ¢(0) = 0. (A.10b)

x(p) could be interpreted as the expectation of inflation. If so, (A.1l0b)
implies that actual output can differ from full capacity output if and only
if there are errors in the inflation forecast. Another interpretation is
that x(p) depends on the past history of prices and stands for all the
factors in the ecconomy that give inertia to built-in trends in wages and
prices. 1In either case the first term of (A.10b) could differ systematically
and for many periods from zerc. With the first interpretation this wili

be the case if there is gradual adjustment of inflation expectations, as
exemplified e.g., by an adaptive expectation mechanism. With the second
interpretation, anticipated stabilization policy can have systematic effects
on real output even if rational expectations or perfect foresight prevail.
(See footnote 1.} The dynamics of the model are provided by changes of
assets stocks and of expectations, and by the Phillips c¢urve in the un-

employment version.

For most of the analysis, we assume that the expected rates of
change of 9g, 9 and p are predetermined each period. As time passes,

they are revised in response to forecast errors,
Bx(qp) = a,(8q,/qy - x(qy)) (A.1l1a)

Ax(qx) - az(Aq‘/qx - ’(qx)) (ul, By Gy > 0) (A.11b)
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Ax(p) = us(np/p - x(p)) = u3(1 - x(p)). (A.11e)

The changes of real asset stocks (per unit of efficiency labor) are given

by:
I
AK = ;; - gK (A.12)
q.B F4 Aq. q_B
By . bB B B, I8
Al—} = G+ == - + — - - —t) 2
() =G - - Gre-D g (A.13)
z
Hy . b3 B R
23 - - G+ — - -—=. z
[p) Q-y@E+=-T - =- U +p 5 (A.14)

Tne only approximation in (A.13) and (A.14) involves our ignoring capital

gains or losses on current-period additions to stocks of money and

bonds.

Short-run Effects of Fiscal and Financial Policies in the Unemployment Model

The basic equations (A.1), (A.2) and (A.3) can be solved for (rK, o
after using (A.6), (A.8) and (A.9) to eliminate 9 9 and T. The system

expresses the three endogenous variables as implicit functions of pre-

determined variables (stocks, expectations, price level) and of policies.
There are four parameters of policy. Fiscal policy is described by G
and t, financial policy by Yy (TH =1 - YB)’ and monetary policy by
A -25).

The equations for the twelve multipliers with respect to policy par-
ameters are tedious to print and read but, along with other mathematical
details not presented here, are available from the authors on request.

The structure of these equations is as follows:

— - = -1 - T - =
(A.15) + - +{(7) dry 0 0 0 -(?) dG
- + % dr, [ = | ¥ p & - dy
B B P B
I
- - + | LdY | -IrYB D > (N dz,
+ + o+ 1 0 0 - | dt |

pzo+ 2o ey,
P
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Our a priori restrictions on the sum of the elements of each column
are given below the columns. An increase in the required rate of return
on capital stimulates saving and reduces investment. An increase in the
rate of return on bonds stimulates saving. Expansion of real outputr is
assuzed to have a stronger effect on saving than on investment (the
analogy of the assumption that the IS curve is downward sloping in the
simple IS-IM model). If an increase in output creates excess demand in
the market for equity, the last column of the Jacobian on the 1.h.s. of
(A.15) 1is positive and its determinant is also positive. Even if an
increase in output were to create excess supply in the equity market,
the determinant of the Jacobian will be positive if the excess demand
created in the money market by an increase In Y 1is larger.

Another ambiguity 1s the effect of an increase in the tax rate t on
excess demand in the three asset markets. In aggregate, increasing t
creates excess demand for assets. The deficit declines, and the new
government supply of money-cum-bonds is diminished more than the re-
duction in private saving induced by the decline of disposable income,
This is indicated by the negative sign for the sum of the last r.h.s.
column in (A.15). But this effect may not prevail for every asset
individually. For example, 1f Yp is close or equal to zero, the deficit
reduction does little or nothing to the supply of bonds, and the general
saving-reducing effect of the decline of disposable income may dominate.
In the case of equity, the tax effects on demand and supply are some-
vhat different. Lowering the deficit does not direétly diminish the
nev supply of equity; however, the higher tax rate deters private in-
vestment, On the asset flow demand side, the decline in dispossable in-
come and the reduction in after-tax returns have negative effects, offset

only by the capital loss on equity inflicted by the tax increase.
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Table A.1 shows the results for the tyelve multipliers, so far as
definite signs follow from our assumptions. The final t column assumes
that the excess demand effects dominate in &ll three assets (negative
signs throughout the dt column of (A.15)).
The signs shown in the Table A.1 for Yp the share of the deficit that
i{is bond-financed, assume a positive deficit. If the budget is initially
in surplus, an increase in Yy would have the opposite effects, Of
course a change In Yg would have no effect if the budget was balanced.
An increase in ZB' like an increase in YB with an initial deficit,
involves the sale cof bonds for money by the central bank. They both
raise the real rate of return on bonds and reduce aggregate demand and
output. The after-tax rate of return on equity Ty is likely to be
higher if bonds and equity are close substitutes, lower if bonds and

money are close substitutes. If increases, 9 will be lower be-

x
cause Y also declines, Private capital formation is "crowded out."
If L declines, the net effect on 9 is ambiguous.
An increase in public spending G wili raise output. Its effect
on r. is uncertain. If deficits are exclusively money-financed, Yy = (0,

X
an increase in G will lower r, and stimulate investment. In that case

K
the stimulating effect on investment of higher current profits is
reinforced by a lower required rate of return. Both raise CIE With
money-financed budget deficits and surpluses, an increase in G will
also lower Tg- Thus, given idle resources, an increase in public
spending coupled with accommodating monetary policy will "crowd in"
private investment. This may happen even if Yg exceeds zerc. The

monetary share of deficit finance does not have to be 100 percent to

prevent x_ from rising. Furthermore, rp can rise -- as will certainly
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Table A.l. Signs of One-Period Policy Multipliers, Unemployment Model

Policy G ]
g Zy t |
Variable YB'O 0<‘YB<1 vB'l
) ? ? ? ?
Ty - ! !
T ? + + + ?
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happen 1f Yg * 1l -~ while Ty falls. This would occur if bonds are in
some sense closer to money than to capital in the chain of asset sub-
stitution.

Short-run Effects of Fiscal and Financial Policies in the Full Employment
Model

The sclution for the full employment version is obtained by revers-
ing the toles of Y and p. Output Y is predetermined by the capital
stock previously accumulated, given of course the exogenous supply of
efficiency labor. The price level p is endogenous within the period.

As in the previous section, the system consists of the three basic equa-
tions (A.1l), (A.2) and (A.3) with extra variables eliminated by use of
subsequent equations. In our comparative static analysis of this ver-
sion of the model we add a fifth exogenous variable x(p) to the four
policy parameters. The structure of the equations for the fifteen

nmultipliers is given in (A.16), and the results are summarized in

Table A.2,
e - - I r— ]
r—+ - ? drK i 0 0 0 -7 - aG
(A.16) -+ 4+ dr = Y D .l- -(7) - dy
e 1.y, -0 -+ o o+ | az
L 4 L Jd L B P d
+ + 4+ +1 0 0 - + dt
dx(p)

The Jacobian matrix, on the left-hand side of (A.16), differs from
that of (A.15) for the unemployment case only by having a question mark in

the third column. In general, an increase in the price level stimulates

saving via the "real balance effect." This is the only effect at work;
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our assumption that x{(p) is given eliminatés any possible substitution
effect from a rise in the current price level relative to the future price
level. The reduction in the real value of existing holdings of bonds and
money is the reason for the plus signs in the second and third entries of
the column and in the sum for total saving at the bottom. Does this loss
of wealth spill over into more saving in the form of equity too? This is the
uncertainty indicated in the first row. But even if the answer is negative,
it is 1ikely that the positive effect on saving in the form of money is
absolutely larger than the negative effect on equity saving. This is
sufficient, but not necessary, to insure that the Jacobian still has a
positive determinant, as is assumed in Table A.2. The other assumptions

of Table A.2 are the same as for Table A.l.

The policy effects on p are straightforward. An increase in public
spending, G, raises the price level and a substitution of bonds for money
lowers it. As in the unemﬁloyment version, the effect of an increase in
the income tax rate is complicated by the non lump-sum nature of the tax
which directly affects the rate of return on investment and the required
rate of return on equity. The tax columm of Table A.2 assumes again that
an increase in t causes excess demand for all three assets. To obtain the
result that a substitution of bonds for money raises Tps it is sufficient
(but not necessary) that the effect of an increase in the price level on
the bond market is larger, in absolute value, than the effect in the equity
market. With that assumption, we can determine the signs of a few more
multipliers. First, the substitution of bonds for money will raise Ty when
bonds and equity are close lﬁbstitutes, lower Ty if money and bonds are

close substitutes. Second, with money financing (YB-O) an increase in G

lovers rl and rn-
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Table A.2. Signs of One-Period Multipliers, Full Employment Model

Policy G Yg Zg t x(p)
Variable YB-O 0<YB<1 YB-I
- 7 9 9 9 -
rK ? ?
- ) -
Ty ? + + +
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Note that whenever real ocutput increases in the unemployment model,
the price level rises in the full employment model. In the latter version,
private spending is crowded out by public spending dollar for dollar.
Resources appropriated by the government may come partially or wholly from
private consumption rather than private investment, however. With sufficient
money-financing, investment may even be "crowded in'" by deficit finance.

This 1s particularly likely 1f the source of increased deficit is tax re-
duction rather than exhaustive government purchases,

An autonomous rise in expected inflation is a decline in the real return
on money, and by our standard assumption will generate excess supply of money
and excess demand for the other two assets. This is reflected in the last
column of the r.h.s. matrix of (A.16). The last column of Table A.2 shows
the implications: an increase in p and declines in the other real rates
of return rK and Tg: Along with the decline in Ty goes an increase in
capital investment. Room in the economy is made by a decrease in con-
sumption, in response to the wealth losses arising from the price level

increase which more than offsets the stimulating effect on consumption of

the general reduction in rates of return.

The Fiscal-Monetary Policy Mix and Capital Formation

The analysis can be simplified in & number of ways by assuming that
the tax is a lump-sum tax, Tb. rather than a proportional tax on labor
and capital income, This simplification will be used to consider the
validity of a common proposition about the monetary-fiscal policy mix
most likely to favor investment. It is widely held that a combination of
expansionary monetary policy and restrictive fiscal policy favors capital

formation by keeping interest rates low while taxes discourage private

consumption.
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In the unemployment version of the model, we shall evaluate this
proposition for the short run by investigating what combinations of the
tax, Tb, and of the share of money in the deficit, YH-l-YB, keep Y con-
stant. The analysis is repeated for combinations of G and Ty We then
consider the effect of such changes in policy mix on Ty and thus on 9y
and 1. In the full ewmployment version of the model we shall consider, by
analogy, which combinations of Ib or G and Y4 sustain a given price level,
and how capital formation varies when the policy mix is altered in a way
that preserves the price level. We continue to assume the government budget
to be in deficit initially.

We summarize the results verbally. Mathematical detalls of the analy-
sis are available from the asuthors.

An increase in G, with an offsetting change in Yy that just keeps Y

at its original level, raises r With Y constant by assumption, 9y will

K’
fall and investment is crowded out. As one would expect, a downward
compensating change in Y4 is needed to keep Y constant when G increases.
This result supports the view that a combination of expansionary fiscal
policy and restrictive fimancial policy deters investment. The reverse
policy, a fall in G and a rise in YR will favor capital formation.

The case »f tax increases and monetary expansion is not completely
straightforward, however. Granted that an increase in taxes raises the
sum of private and public saving, this policy can, and in our medel will,
initially reduce saving in the specific form of equity. If this effect
is very strong, the excess supply pressure in the equity market could
raise Tys and thus lower q and investment when taxes increase. This is
the less likely to happen the smaller is the income effect on the demand

for equity. If this effect is zero, an increase in To’ with a compensating

change in Tu to keep Y constant, unambiguously lowers L and stimulates
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investment; Ty 1s also lower. The direction of the compensating change
in T4 is unambiguously positive when there is no income effect on the de-
mand for equity because we assume throughout that the mix of bond and

money financing is such that ceteris paribus an increase in taxes would

create excess demand in both the bond market and the "money market.”

With beth Ty and r_ lowered, the demand for money will increas~ further.

B
To preserve equilibrium, Ty will have to increase.

The counter-intuitive phenomenon--an increase in taxes reduces the
demand for equity to such an extent that the required rate of return on
cepital is increased--cannot occur in the traditional Keynesian IS-1M model.
The reason is that bonds and claims to real reproducible capital are in
that model perfect substitutes in private portfolios. The more general
portfolio-theoretic structure of our model includes the Keynesian model
as a special case but can also generate the nontraditional results just
mentioned.

In the full employment version, the relevant fiscal-monetary policy
trade-offs are those that keep the price level constant. The analysis
is exactly the same as for the unemployment model. In both cases both
p and Y are formally exogenous, one by policy manipulation and one by
assumption regarding the economic environment. The financial parameter

Y+ OF Ygo is formally endogenous. The results just presented apply to

either environment.

Tax Cuts, Deficits, Inflation Expectations and Investment

In the short~run analysis of our model, we have so far treated ex-
pectations as parametric. The expected proportional rates of change of
the price of capital, the price of bonds and the general price level are

given for any single period. In the long.run steady state of the model,
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expectations are alvays realized. To extend this perfect foresight
assumption to the short run is fashionable but probably not very useful
in many cases. Instead we shall analyze the impact of a specific com
bination of tax and financing policies under the assumption that economic
agents (or at any rate the portfolio holders whose behavior 1s modeled in
our asset-demand functions) have "crude monetarist" expectations. A cut
in taxes will, when deficits are financed mainly or entirely by increased
money creation, lead to an increase in the expected rate of inflation.

The full employment version of the model will be used to analyze the
jmpact of a tax cut on capital formation under these circumstances. Taxes
are again taken to be lump sum,

An increase in the expected rate of inflation will induce substitution
out of money balances. With the nominal interest rate on money fixed,
the real rate of return declines by the full amount of the increase in the
expected rate of inflation. Bonds too are nominally denominated, We would

therefore expect substitution out of bonds as well. The portfolio re-

shuffling consequent on an increase in the expected rate of inflation,
however, results in changes in the nominal interest rate on bonds which
compensate, although in all likelihood only partly, for the increase in
expected inflation. The higher expected rate of inflation will corres-
pondingly lower Qg the nominal price of the bonds.

As we have seen above, an increase in the expected rate of inflation
will by itself reduce both ry and Ty (The positive effect on invest-
mant implied by this analysis needs to be qualified in real-world appli-
cation, as we suggested in the text, by allowing for the increased un-
certainty, and increased likelihood of subsequent restrictive policy,

possibly engendered by higher inflation.) As we also observed above, a

tax reduction by itself normally will “crowd in" investment, especially
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if the resulting deficit i{s financed by money; the only reservation is that
the resulting rise in the price level and decrease in wealth might tend

to diminish saving in equity. Thus if inflationary expectations are en-
hanced by tax reduction, there is a double reason for expecting favor-
able effects on capital formation. It is not inflation per se, but

rather the future policy responses associated with inflation (monetary

contraction, tax increases, etc.) that might discourage investment.
IT1. STEADY-STATE EQUILIBRIUM

We now describe the steady-state characteristics of the model. 1In
long-run equilibrium, all real stocks and flows grow at the natural rate
of growth, g = n + ), and expectations are realized. The open market
operations parameter, ZB’ 1s set equal to zero. Unless we state otherwise,
the government is assumed to pursue mixed deficit financing policiles

(0 < Yp < 1), Certain steady-state conditions are set out in equation (A.17).

Adp Aoy
x(qB) = . = 0; x(qK) - P = 0; x(p) = 4 (A.17a)
B K
g = 1 (A.17b)
Y = £(K) {(A.17¢)
vy 9 (A.17d)
P Yy P
g 98 bB
? + 5 " (¢ + > tY)/(g+i) (A.17e)
Ty = R{K/Y)(1~-t) (A.17F)
-2 _ A.17
s a9y 1 (A.178)
- =y (A.17h)
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Bquation (A.17a) states that expectations are reslized. Since the
nominal coupon on government bonds, b, is constant, the nominal price
of bonds, g is constant even in an inflationary or deflationary steady
state. There are no real capital gains on equity. Equation (A.17b) im-
plies that net investment is at its steady-state value: I = gK. From
(A.17¢c) we see that output is at the full employment level. The ratio of
the value of the money stock to the value of the bond stock is given by
(I-YB)ITB’ the ratio of the shares of money and bonds in the financing of
budget deficits or surpluses (A.17d). The real value of the public sector
deficit has to be sufficient to meintain the real value of total govern-
ment debt per unit of efficiency labor, in the face of price level changes,
labor force growth and technical change (A.17e). Equations (A.17f-h)
define real rates of return, all constant in a steady state.

Steady states cannot exist at all unless the behavioral and techno-
logical relations of the economy satisfy certain homogeneity properties.

The production function must be homogeneous in capital and efficilency

labor, as already assumed in (A.17e and f). Thus each possible steady
state is characterized by a capital/output ratio constant over time.
Policies also must be consistent with growth of all real variables at the
common natural growth rate of the economy. Thus both G and T must be
proportional to output Y. Finally asset portfolio demands must allow all
real stocks to grow at the same rate, g, as Y and other aggregate real
varisbles. We exploit these homogeneity properties by expressing the
steady-state equations in terms of stocks and flows per unit of output,

as follows (stocks and flows per unit of output are distinquishable

by bars):

K = K(R) K' < 0. (A.18a)
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This is just the inverse of the R function in (A.17f).

Likewise, the steady state supplies B oand B depend on fiscal and

financial policies and on rates of return. Using (A.17d, e, g) we ob-

tain: - _
P - g - (YBrB—(l-TBM) (A.18b)

i__ %)@ s

P 8- (*n’n - (1-73)1)' .18¢c

Note that the denominator in these two expressions could be written as

D is the weighted average of the real rates Ty and r, on

government debt, with the weights corresponding to the shares of the two

81, where r

kinds of debt in the total.

We write steady state demands for asset stocks proporticnal to out-

put Y as FK, FB, and FH. Bach is a function of the three rates of re-

turn and of the tax rate (R(1-t), r_, -1, t). Thus the basic equations

Bl
are:
=K (A.19a)
- q.F
FB . B (A.19b)
P .
FH - %n (A.19¢)

where the r.h.s. variables can be eliminated by use of (A.18). The
three equations (A.19) determine the three rates of return (R, Ty -1i)
as functions of the policy parameters (G, ¢, YB). Once the rates of re-
turn are determined, (A.18) can be used to find the steady state stocks.
In particular (A.18a) gives steady-state capital intensity.

Before looking at some special cases, we make some general obser-
vations about the steady-state solutions and the long-run policy multi-

pliers.
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Budget Balance, Asset Growth and Steady-State Inflation

Pirst, the steady state is not in general characterized by s balanced
public sector budget [Currie [14, 1978] and Christ [12, 1978]). The long-
run bdalanced budget emerges only under very special circumstances. Ome
trivial circumstance, related to the algebra of steady states, occurs when
both nominally denominated debt instruments of the government are demanded
by the private sector in non-zero amounts, while the government finances
by only a single instrument (YB-O or YB-l). If the nominal quantity of
one government-issued asset 1s kept constant at a non-zero level, the
nominal quantity of the other liability must be constant in the steady
state, so that all real stocks and flows may grow at the common natural
rate of growth. In that case the growth of real holdings of nominal public
debt is generated exclusively by a steady proportional rate of price level
deflation equal to g (Tobin and Buiter [32, 1976], Buiter {7 , 1977]).

A second circumstance occurs when the government pursues mixed financing
policies (0 < yg < 1). Either by design -~ the policy authority fixes the
common steady-state rate of growth of H and B at zero by appropriately
adjusting one or both of its fiscal controls (G, t) -- or by coincidence,
the endogenous steady-state budget deficit assumes the value zero.
Finally, the steady-state budget will have to be balanced if the price
level is fixed even in the long run in a model without growth. (Blinder
and Solow [ 4, 1974] and Tobin and Buiter [22, 1976]).

Second, it is easily seen from equations (A.17d) and (A.1l7e) that the
steady-state rate of inflation equals the excess of the common steady-
state rate of growth of the two nominally denominated public sector debt

instruments over the natural rate of growth.

AH 5B -
n "~ 8"3 ~8°=1%

(A.20)
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Third, we stress that the role of money is quite different in the
long run from the short run. The reason is that its real rate of return
is in the long run endogenous. In our short runs, it was exogenous: we
took the nominal return on money as constant at zero and the expected
rate of inflation as temporarily predetermined. In the long run the
nominal rate on money is still fixed, but the assumed flexibilitles of
prices and their rates of change plus the requirement that expected and
actual inflation rates coincide make the real return endogenous. This
removes money from it special position and makes it like other assets,
If its real supply is to be increased, one way the public can be per-
suaded to accept it is by an increase in its real rate of return, a
decline in inflation. This means that some of the effects customarily
associated with money, as compared to government bonds, need not show
up in comparison of long-run steady states. For example, steady
states with larger deficits or larger monetary shares of deficits need
not be more inflationary; weaith-owners may instead be led to accept

the larger monetary issues because inflation rates are lower.

Crowding Out and Crowding In

In analyzing the long-run effects of government fiscal and fimancial
policies, we will be comparing the steady-state equilibriz associated with
different values of policy parameters. "Crowding out” in this context
means that the steady state associated with a changed value of a policy
parameter, say a higher value of G, has a smaller capital intensity K
than a reference steady-state pafh associated with another parameter
value, say a lower value of G. '"Crowding in" means that the variation
of the policy parameter is associated with an increase in capital intensity.

Clearly crowding out means that steady-state private saving, relative

to national product Y, in the specific form of equity capital is decreased,
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while crowding in means that it is increased. There are several ways in
which the private rate of squity saving may vary. One mechanism is that
total private saving is higher relative to output in one steady state
than in another and that at least part of the increment goes into equity.
Another mechanism is that private saving is diverted from government li-
abilities into equity even though total private saving is not increased.
A policy variation may tend to crowd in via the first mechanism if it
generally fosters private saving; this is in our model, for example, one
effect of tax reduction. A policy variation may tend to crowd in via the
second mechanism if it lowers the real return on government bonds and
money and induces savers to shift to equity, even though total private
saving 1s deterred; this is also a possible effect of tax reduction,
though as we shall see it could work the other way.

Things are not always what they seem, and policy variations sometimes
have long-run consequences that are the reverse of normal intuition and
the reverse of their short-run effects. In our model the nominal rate of
growth of government liabilities is not itself a policy parameter. It is
the endogenous outcome of more basic policy parameters G, t, Yp Another
way to state the point is that the rate of inflation i iIs an endogenous
outcome of the whole system, and the nominal growth of both government
bonds and money is necessarily g 4+ 1. It is important to remember also
that there is a presumption of generally negative relationship between
the nominal growth of these government liabilities and their real stocks.
This arises because a high rate of inflation means a low real return on
woney, and usually on the substitute asset, government bonds, as well.
This shifts savers to capital, as discussed in the previous paragraph.
The level of prices adjusts to make the high nominal stocks of debt and

soney the low real stocks that savers wish to hold.
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An increase in G -~ t appears to be a deficit-increasing policy. But
it does not necessarily increase the steady-state real deficit or debt as
a percentage of national product. As shown by (A.18b and A.18c¢), the debt-
income ratio is (G - t)/(g - rD). An increase in G - t may or may not
increase this ratio. It may so lower o by raising the rate of inflation,
that the ratio actually declines. Then the fiscal policy locks expansion-
ary, and is inflationary, but it absorbs less rather than more saving.
Private saving and wealth are shifted into the more attractive asset,
equity, whose rate declines too. Thus there can be "crowding in" by asset
substitution and reduction -- ex post —— of the real public sector deficit
per unit of output, even though total private saving is smaller. The op-
posite is also possible: an increase in G - t may crowd out capital and
be counter-inflationary. The outcomes depend on the system as a whole.
That is the reason why the analysis is sometimes complex and why the re-
gults sometimes cannot be determined, even in sign, without empirical know-

ledge of the asset demand and supply functions.

Neutrality, Super-Neutrality and Other Long-Run Policy Neutrality.

From the short-run equilibrium equations of the full employment model,
we can conclude that money is not neutral, but that money and bonds to-
gether are neutral. A once-and-for-all increase in H accompanied by an
equal proportional increase in p--and, as x{p) is assumed constant, an
equal proportional increase in the future expected price level--will not
restore the original resl equilibrium. The real quantity of bonds would
be reduced, necessitating further real adjustments. A hypothetical once-
for-all equal proportional increase in K, B and p will, however, leave
the real equilibrium unchanged.

Shifting from level changes to rate of growth changes, we notice

from the long-run model that a given percentage point increase in the
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rate of growth of H alone will not be consistent with an equal per~

centage point incresse in the stesdy-state rate of inflation. Both
nominally denominated assets must grow at the same rate in a steady

state, and then the rate of inflation will be associated point-for-

point with their common growth rate. However, the consequences of

changing the common steady-state rate of change of H and B are not

limited to an equal change in the steady-state rate of inflation.

Money and bonds are in general not "supernmeutral."” Changes in the steady-
state rate of inflation alter the steady-state real rate of return on money
balances. The reason for this is the fact that the nominal interest rate on
the monetary base is institutionally fixed (realistically at zerc as assumed

this model). A higher rate of inflation will ceteris paribus induce port-

follo holders to shift out of money into other assets. These other assets
can be real-valued financial claims such as equity, or nominally denomi-
nated claims with market-~determined rates of return. The pertfolio shift
out of money into capital and bonds will tend to reduce their real rates
of return. This rather informal argument suggests that a steady state
characterized by a higher rate of inflation will also have higher capital-
labor and capital-output ratios. The formal analysis below demonstrates
that this is indeed a possible configuration, but not the only one.

As explained in the text, super-neutrality means formally that real

long-run outcomes are independent of the rate of growth of the money supply.

We can generalize this to general, long-run policy neutrality, the prop-

erty that real long-run outcomes are independent of any government fis-
cal and financial policies. In the context of our model, it means specifi-
cally that R and ¥ are unaffected by the government policies. System

(A.18 - A.19) and,in particular,the combination of equations (A.18a) and

in
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(A.19) PK = K(R) reveals wvhat policy-neutrality necessitates. This equa-
tion of equity demand and capital supply must give the same steady-state

solution for R, the pre-tax return on capital, whatever the settings of

policy instruments.

Now the only policy parameter directly involved in the equation is t,
the tax rate. So one requirement of super-neutrality is that these
direct tax effects on demand for equity be zero. There are two such effects.
One is the wedge that taxation of profit income enters between the marginal
productivity of capital R and the after-tax return to savers T We ob-
served In the text that neutrality propositions evidently assume lump-
sum taxation. The other direct tax effect on equity saving, which would
apply even to lump-sum taxes, is the disposable income effect on saving
angd demand for wealth. Assuming it to be zero means that savers will
aim at the same ratlo of wealth to consumption regardless of the level

of consumption. In the text, a rationalization of this assumption is

sketched: consumers with Infinite horizons make intertemporal choices
in accordance with time discounts invariant across steady states.

The other ;equirement of policy-neutrality, in terms of our model,
is that there be no cross-effects of Ty and L (= -1i), the rates of re-

turn on bonds and money, on demand for capital equity FK. This makes the

equity-capital equation by itself sufficient to determine R and thus K.
Policy parameters (G, t, yn) obviously asffect ry and -1 in the two other
equations, and would indirectly affect R 1if the values of the other rates
of return make a difference to Fi. Assuming those cross-effects to be

zero says that any additional demands for bonds and money induced by
increases in their ylelds do not come even partially by diversion of saving
from equity but represent wholly additional saving. The special assump-

tions involved in this zero-substitution theory of saving are examined

in the text.
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A Money-Capital Model: Balanced Budget

We now turn to formal analysis of the effect of changes in the policy
instruments on the steady-state endogencus variables, with special em-
phasis on R. It is instructive to consider first a simplified version of
the model that includes only money and capital as assets. The steady-state
equations of this simplified model are obtained by setting Yp " 0 in the
full model and omitting Tps B and the bond market equation. The condensed

model is as follows:

F = R(R) (A.21a)

M = fi/p. (A:21b)

Equation (A.18¢) becomes, with y_ = O,

B

{A.18¢c")

ws |
T

It is instructive to consider first a balanced budget policy: G=t.
Imagine, to begin, that no stock of government-issued money is available
to the public; capital is the only vehicle for saving and for holding
wealth. The equity market equation {A.21a) says that an increase in t--
to finance an increase in G--will increase R and diminish K. The reasons
are straightforward and familiar. The reduction in disposable income
diminishes savers' desired wealth relative to pre-tax income Y. 1In
addition to this income effect, higher taxation of earnings from capital
deters equity saving and favors present consumption. This is a very
orthodox story. Increasing government consumption and taxation crowds
out capital.

An economy without government-issued money is hard to imagine. Sup-

pose there is a fixed nominal stock of such money, inherited from the dis-
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tant past, the same throughout every possible steady-state path. Suppose
that the government budget is balanced as above &nd consider how steady
states vary with the size of the budget. All steady states must have the
same real rate of return on money, namely g; this 18 accomplished by price
dtflltion at the natural growth rate. Given g, the two equations (A.2la, b)
determine the two variables R and H/p. The latter is the ratio ﬁ/pY, where
ﬁ is the fixed nominal stock. The price level p is in any steady state
falling at rate g, but the level of this path can adjust to reconcile

ﬁ to any ﬁ/p that wealth-owners desire, Clearly the outcome is the same

as in the previous paragraph. With the deflation rate invariant at g, the
capital equation is independent of the second equation, and for the reasons
already given, an increase in t raises R and lowers K. Formally, the struc-

ture of this system is:

+ 0 drR + + dt (A.22)
H

- -1 d(=) ? -
(p. dg

+ - + -

The ? in {(A.22) indicates ambiguity about the tax effect on demand for money.
The disposable income effect is in the same direction as for capital, but
the substitution effect goes the other way, encouraging accumulation of

the asset whose yield is untaxed. However, our assumption that the cross-
effects of a rate of return will never exceed the own-effect means, in

this case, that the overall effect of a tax increase on wealth demand is
negative (so that the dt columm on the r.h.s. has a positive sum). Con-
sequently the increase in t (and G) will lower H/p as well as E; in other

wvords, a larger budget spells s generally higher price path,
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The natural growth rate g is not a policy variable, at least within
the spectrum of fiscal and financial policies here examined. But it is
of some interest to note that, because g here is alsoc the real rate of
return on money, an increase in it will raise R and ﬁ/p, lower p and K.
This conclusion abstracts from any direct effects an increase in the economy's
real growth rate might have on desired wealth relative to income.

There is another way in which a long-run balanced budget policy
could be reconciled with the need of the economy for governmental money.
This is for the government to serve as an intermediary, issuing money and
buying private sector assets with the proceeds. In our primitive two-
asset model, the government can only buy equities; a more likely mechan-
ism would involve government lcans to private borrowers, negative public
debt. In the two-asset model this simply means that the supply of capital,
relative to Y, available for private ownership is reduced from ﬁ(R) to
i(R) - ﬁ/p, where ﬁ/p is now a parameter of government policy, the volume
of its equity holdings relative to national product. Equity purchases
are not counted in E, purchases for government consumption. The rate of

inflation is now endogenous. The formal structure 1s as follows:

+ - dR + -1 dt (A.23)
- + d(-1) ? +1 dii/p
+ + + 0

~ Analysis easily shows that a balanced-budget increase in t once again
raises R and lowers K. The effect on the inflation rate is definitely
negative if the disposable income effect on demand for money dominates
(1 in (A.23) is +), and may be negative in the other case. An increase

in ilp, providing private portfolio owners with more real money balances
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and less capital, naturally lowers the real return on capital R and
raises that of money (-i). Such a policy is both counter-inflationary
and favorable to capital formation.

However, practical implementation of the intermediary strategy just
described would be difficult. The steady-state equilibria of the system
(A.23) may well be unstable, The short-run impact of purchases of equities --
or in general other privately owned assets -- with new money is to raise the
price level. Only if this leads to a reduction In inflationary expecta-
tions can the public be induced to hold larger real money balances. A
more reliable way to increase the real return on money, while channeling
the public's money holdings into the equity market, would be to raise

the nominal yield on money.

A Money-Capital Model: Deficit Budget

The government's normal method of providing its money to the economy
is to issue money to finance budget deficits. We now consider cases where
G exceeds t, and H/p is determined by (A.18c'). Since H/p is by nature
non-negative, we are also assuming that g+i is positive, i.e., that the
real rate of return on money is smaller than the economy's growth rate
g. This does not mean that either R or Ty before- and after-tax returns
to capital are less than the growth rate. 1In general, we expect Ty and
a fortiori R, to exceed the return on money for familiar reasons of risk

and liquidity.

The equations for the multipliers now have the following structure:

+ - dR 0 + dG (A.24)
- ? d(-1) - de
gHi
1
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The ambiguity in the J.;obi&n arises from the double role of the inflation
rate. A lovering of { increases the demand for money, but it also -- as
inspection of the r.h.s. of (A.21b) shows -- increases the supply. We Assume
that an increase in the tax rate lowers the sum of Fi.i and FFl for given
rafes of return, but lowers the deficit even more. The previous am-
biguity about the effect of a tax increase on the excess demand for
money is thus removed; the decline in supply of money reinforces the in-
crease in demand due to substitution of money for capital.

The ambiguity in the Jacobian leaves us with two cases to consider.
In what we shall call the standard case, the Jacobian determinant is
negative., Demand for money is relatively insensitive to its own real rate
of return. The implications of (A.24) are then: (1) An increase in G
lowers R and raises K, "erowding in" capital. It alsc raises the rate
of inflation i. Although an increase in government purchases takes re-
sources that might be used for capital formation, its financial consequence
is to increase the deficit and thus to accelerate the growth of the
nominal money supply. The inflationary result makes money a less attrac-
tive asset and induces wealth-owners to place savings in equity instead.
(2) An increase in t lowers the rate of inflation and increases R. Capital
intensity is diminished. As might be expected, these results are just
the opposite of those for an increase in G. The after-tax return on

capital, r may move either way. It would rise 1f taxes were lump-

K’
sum and did not alter the marginal return on capital. But 1f the tax
is a disincentive to equity investment, Ty may decline. This does not,
hovever, mean that capital intensity 1s increased; it will be dimin-
ished because the before-tax return R is higher. (3) An equal increase

in G end t, keeping the real deficit unchanged, can be analyzed by add-

ing the two columms in the r.h.s. matrix of (A.24), so that both entries
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sre positive., The result of the marginally balanced budget operation 1is
to raise the rate of inflation. It may or may not crowd out capital.
The decline in both after-tax rates of return is discouraging to accumu-
lation of wealth and capital, but 1f the direct tax effects on equity
investment are weak, the inflation effect ~- substitution of equity for
money -- may prevail.

The non-standard case arises if the Jacobilan determinant is positive.
This means that the elasticity of demand for money with respect to its
own real return is high., Or it could occur if fhe deficit was small.

As discussed in the text, the implications reverse the standard case,
Higher G is associated with lower i, higher R, lower K. Higher t is
associated with higher i; the effects on R, Ty and K are not clear. As
for a balanced increase in G and t, both { and K are reduced.

Figure A.) illustrates the money-capital model. The horizontal
axis measures the real rate of return on money, the negative of the in-
flation rate. Reading right to left from the vertical line at g, the
horizontal axis shows gt+i, positive values only. The vertical axis
measures H/p, the amount of money held relative to income. The hyper-

bola SOSé gives (Eo—t)l(g+i). Clearly an increase in G from G, to 61

{or a reduction of t) shifts this, the money supply curve, upwards to

5, i. Now for each value of 1 -~ and for given t -- solve the capital equa-
tion (A.21a) for R, and add to SS' the corresponding amount K(R). This
operation yields the locus WW', Along it as Ty increases from left to
right R is rising too, and K 18 falling. The curve DD' ghows the demand
for money for each value of Ty and the associated value of R. DD' must

be steeper than WW', bdt it can be either steeper or flatter than 505;. In

the standard case, depicted 4in Figure A.1, it is flatter, As the Figure
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shows, an increase in G leads to higher inflation and larger K. The
reverse would be true if DD' crossed SOSQ from below. Graphical analysis

of a tax cut is more difficult, because DD' and WW' are shifted upward too.

(FIGURE A.1 HERE)

Policy Effecte in the Three-Asset Model

The re-introduction of govermment bonds as a third asset, providing
the government with a third instrument Y widens the range of possible
steady-state effects of policy variations. Adding (A.18b) and (A.18c),
and recalling the definition of T, 88 the weighted average rate of return
on total debt, we note that total debt may be written as (Evt)/(s—rD).
The analogy to (A.18c’') suggests that it might be possible to apply the
above analysis of the money-capital model to the three-asset model, making
it in effect a two-asset, debt-capital, economy. This could be mislead-
ing, however. The composition of the portfolio as between capital and
total debt is not independent of the composition of debt between bonds
and money.

Analysis of the three-asset model discloses ambiguities of the same
nature as those of the money-capital model but greater in number. Once
again, a standard case implies that expansionary fiscal policies will
be inflationary and "crowd in" capital investment. But there are also
"perverse' cases in which restrictive policies and lower deficits are
associated with more inflationary steady states and with "crowding in.”
Numerical information about behavioral parameters is required to obtain
unanbiguous ansvers.

It is not possible to generalize about the effects of altering the

financing paramatar g Under some circumstances.increasing the share
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MONEY - CAPITAL MODEL ; ILLUSTRATION OF EFFECT OF FISCAL EXPANSION
ON STEADY-STATE INFLATION (i) AND CAPITAL STOCK (K).

FIGURE A-1I



~102~

of bond-financing will lead to a higher iqflntion rate and/or to a lower
return on capital and greater capital intensity. This is not really as
counter~intuitive as it sounds, or as it would be in the short run. When
all rates of return are flexible, it may be that wealth-owners are in-
duced to absorb a larger supply of bonds by reductions in competing rates
as well as an increase in the own-rate.

We should emphasize that these are exercises in comparative statics,
showing how the characteristics of steady-state‘paths differ if different
policies are steadily pursued. They say nothing about paths of adjustment

if policies are changed sequentially. We have not attempted a stability analy-

sis of the non-standard or perverse cases, where the policy variations push
the long-run equilibria in different directions from thelr initial one-period

impacts.

III. OPEN ECONOMY EXTENSION

To study the effects of fiscal and financial policy in an open
economy, we extend the model of this Appendix in a number of directions.
The major additions and modifications are the following:

A fourth asset market equilibrium condition is added for an inter-
nationally traded private bond. Thie bond has a fixed market value
and a fixed rate of return rx in terms of foreign currency. Domestic
supply of the foreign bond consists of private domestic holdings at
the end of the pervious period, A, eA in home currency value, plus the
private capital account deficit of the current period. The private
capital account deficit is the sum of the current account surplus and the
net sales of foreign assets by the government (the official settlements
deficit on the balance of payments). The current account surplus is the

trade surplus, X, plus net interest income (private and public) from

abroad. Official holdings of foreign bonds are denoted A.
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The exchange rate e is the domestic currency price of foreign cur-
vrency. A rise in e is depreciation, a fall appreciation, of the home
currency. There are two channels connecting the exchange rate and the
domestic economy: capital account and current account. In the capital
account, exchange rate depreciation increases, appreciation decreases,
the domestic currency value of net holdings of foreign bonds, the only
internationally traded financial claim. Expectations of depreciation in-
crease the return on foreign bonds to domestic holders, and expectations
of appreciation lower the return. Domestic money, government bonds and
equity are not held by foreigners. To the home country, small in the
international financial market, rx is given; any amount of foreign bonds
can be traded at that interest rate. But domestic and foreign bonds are
not assumed to be perfect substitutes in private portfollios. Instead the
gross substitutes assumption is extended to all four assets.

In the current account, the trade surplus is assumed to vary posi-
tively with the ratio of the price of imports to the price of domestic
output -- the Marshall-Lerner conditions are satisfied —- and negatively with
domestic output Y. To the home country, the foreign price of imports

p? is parametric., Likewise, to foreign export markets the price of domestic

output p is parametric.

X = X(ep}/p, Y) Xep*/p >0 Xy < 0. (A.25)
£

The domestic price level, p, is influenced directly by the cost of

imports. We use the simple specification (Buiter {8, 1978)):
p = wPepniP 0<8 <l (A.26)

Bere w is the domestic component of unit costs of production. It con-
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sists mainly of labor costs. In the unemployment version of the model,

w is treated as parametric in the short run. Its behavior over time can

then be determined by the expectations-augmented Phillips curve

%! = y(Y-f(K)) + x(w), or %! = y(Y-£f{(K)) + x(p). In the full employment
version, w is modeled as a short-run endogenous variable and actual and
capacity output are assumed equal: Y = f(K). Interest on private and official
foreign asset holdings is, in real terms, erg(A+A)/p. Government budget receipts
pow include the interest income on official holdings of foreign bonds. Open

market operations now inelude sales of foreign assets 2A as well as domestic

bonds and money:

ZH + ZB + ZA = 0. (A,.27)

The real rate of return on foreign assets equals the foreign interest
return plus the expected rate of depreciation of the domestic currency

minus the expected rate of change of the domestic general price level.

t, = r: + x(e) - x(p). (A.28)

Short-run Effects of Fiscal and Financial Policy

The short-run equilibrium conditions are summarized in equations (4.29).

e gk = 1 (A. 29a)
B B Zy
F - qj; = YBD + ;—- (A.29b)
ep* - Z
er . 50t *A L A 2
r"-p x=E D +er, G v 4o (A.29¢)
Z_+Z
A - B o goyp -2, A.29d
8- Qevpp - (A.290)

The list of variables in the asset demand functioms includes those in the

closed economy model, and in addition r and eA/p. The real deficit D

* A
eR. A
bB A
C+— ~tY - .
is » P
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These four-asset market equations can be qummed to yield the open economy

IS curve.
SmI+C+2 tY+X+ers. (A.29¢)
P Ap

In the unemployment version of the model, the four market-clearing
conditions determine the temporary equilibrium values of Y, Ty Ty and one
foreign exchange variable. This could be the exchange rate e if policy fixes
ZA’ 34 ZA if policy holds e at a predetermined rate. Intermediate
regimes could be modeled, but we shall concentrate on the freely float-
ing exchange rate (ZA = 0) and the fixed exchange rate. Under both ex-
change rate regimes H, B, A, i, K, x(qK), x(qB), x(p), and x(e) are
short-run predetermined variables. The unemployment model has w as an
additional predetermined variable, while the full-employment model has
Y instead.

In addition to extending the gross substitutes assumption to all
four assets, we also extend two other assumptions: An increase in the
rate of return on any asset increases total saving. An increase in the
value of existing holdings of any asset increases the values demanded
for all assets an? for current consumption.

To save space we present only the analysis of the unemployment
model. Subject to minor qualifications, the results again carry over
to the full-employment model, with the price level taking qualitatively
the place of real output. A few of the short-run effects of changes in
(G, t, g ZB) on (rK, Ths Y) are considered both for fixed and float-
ing exchange rate regimes. When considering a fixed exchange rate we
shall in addition derive the impact effects of a devaluation. With a

market-determined exchange rate the effect of open market sales of

foreign bonds by the government can also be considered.
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Policy Effects with a Fixed Exchange Rate,

The impact multipliers for the unemployment model under a fixed
exchange rate can be found from equations with the structure shown in
(A.30). The rows correspond to the asset demand/supply equations for
equity, domestic bonds, foreign bonds, and money in that order. It is
assumed that the domestic counterpart of official sales or purchases
of foreign bonds is always money, i.e., that there is no '"sterilization."
It is also assumed that the government budget is initially in deficit

and that private holdings of foreign bonds are positive.

(A.30) :- - 0 +(?ﬂ ::K i -0 ? 0 0 +(?)-1 PdG |
-+ 0 + ary | [+ - % - | at
- 4 ezl oo+ 0 0w | ey,
S B N LV -—]1; -] | e
+ + 0 + 1 -(»»y 0 0 2 de ]

The Jacobilan matrix of (A.30) has a dominant diagonal and positive
determinant. We shall consider the effects of changes in G, Yp and e
on the short-run endogenous variables. A cut in t will, subject to
the qualifications mentioned for the closed economy, have effects of the
same signs as those of an increase in G. An increase in ZB has the same
impact effects as an increase in g

An increase in G will raise Y however it is financed. It will lower
the returns on capital and bonds T} and Ty if public sector deficits
are wholly money-financed. With mixed financing or exclusively bond-

financing, the effect on is ambiguous. The trade balance and the curreat

%
account deteriorate as Y increases, the relative price of imports and
exports remaining unchanged. If budget deficits are exclusively money-

financed, the official settlements deficit ZA on the balance of payments
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increases. The lowering of L% and g induce portfolio substitution to-
wards domestic money and foreign assets. The deterioration in the trade
balance is therefore compounded by an increased deficit on the private

capital account. If budget deficits are not exclusively money-financed,

sither r, or r, or both may be higher when G is increased. 1In that case

K B
improvement in the private capital account may accompany and even over-

come the deterioration in the current account.

An increase in Yg °F in 2_ lowers Y and raises r_, as in the closed

B B
economy model. Since the rate of return on the foreign asset is fixed,
the effect on Ty depends only on the relative degrees of substitutability
among money, domestic bonds and capital. The closer substitutes are bonds
and equity, compared to bonds and money, the more 1;ke1y is Ty to increase.
The decline in Y improves the trade account. Lower Y and higher Ty both

reduce demand for foreign bonds. If Ty also increases, this shift out of

foreign assets will be reinforced and the capital account will definitely
improve, The official settlements balance will then reflect improvements
in both current and capitel accounts,

Devaluation will operate through a pumber of channels., With the
foreign currency price of imports determined exogenously and with w
predetermined in the short run, devaluation shifts the terms of trade
against the home country. By assumption this will improve the trade
balance and thereby stimulate domestic output, This "elasticities
effect” will be countered by a "monetary effect,” however, Exchange
rate deprecliation increases the domestic general price level, p, and
reduces the real value of given nominal stocks of money and domestic
bonds. This will tend to depress domestic consumption demand for domes-

tie output. As the country is assumed to be & net creditor to the rest
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of the world, devaluatlon will increase the domestic currency value and
the real value of foreign currency-denominated assets, This will gen-
erate a positive wealth effect on domestic consumption demand, (If the
country were a net foreign debtor, the opposite outcome prevails.) If
the column sum corresponding to de in (A.30) ies negative, devaluation is on
balance contractionary as regards aggregate demand for domestlc goods and
services, a result consistant with the monetary approach to the balance
of payments. A positive column sum favors the elasticities approsach.

The general scenario suggested by the monetary approach pictures a de-
valuation increasing Tk and rB, reducing Y, and improving the official
settlements balance, In our model that is a possible scenario, but not

the only possible one,

Policy Effects with a Floating Exchange Rate

The structure of the matrix equation from which impact multipliers

can be derived for the floating exchange rate regime is in (A.11).

We shall make the Keynesian, "elasticities approach,” assumption that,

ceteris paribus, exchange rate depreciation is expansionary in the domestic

output market. The column sum of thethirdcoiumn of the Jacobian of (A.31)
is therefore negative. The de column of (A.30) for the fixed rate regime
had a positive sum under the same assumption, but now that colum is on

the l.h.s. We also assume that exchange rate depreciation, augmenting

the value of existing holdings of foreign bonds, creates excess supply in
that market, This spills over into excess demands for domestic assets,
reinforced in the case of bonds and money by the reduction in the real value
of existing stocks because of the import component of the domestic price
level. Ve assume the net wealth effect to be non-negative for equity
demand as well., A small negative effect on equity demand would not alter

our conclusions.
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The determinant of the Jacobian matrix of (A.30) is negative. (If the signs
of the de column were reversed, the matrix would have the familiar standard
sign pattern.) We have seen that most of the results derived for the closed
economy remzin valid in the open economy when the exchange rate was fixed.
With a floating exchange rate, there is one new complication: the general
price level, p, becomes a short-run endogenous variable even in the un-
employment model. Domestic costs are sticky; import prices in domestic
currency are not.

As in all other cases, an increase in public spending will boost
real income. If the public sector deficit is financed by money creation
(YB = 0), the rate of return on capital equity and the real rate of re-
turn on domestic bonds will fall and the exchange rate will depreciate.
Domestic capital formation will be stimulated. With mixed public sector
deficit financing policies, real rates of return on domestic bonds and/or
equity may rise and the exchange rate may appreciate.

An open market sale of foreign assets by the government (dZA > 0) will
cause the exchange rate to appreciate and will depress real output. Remember
that domestic bonds and foreign bonds are not perfect substitutes in private
portfolios and that the rate of return on domestic bonds {s not deter-

mined in internationsal markets.
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Steady-State Eguilibrium,

Az in the closed econoﬁy case, a long-run steady-state equilibrium
requires that all asset stocks grow in real value at the natural growth
rate of the economy. For foreign assets, this means that some combina-
tion of exchange depreciation, current account surplus and inflation must
keep the real stock in constant ratio to national output. This ratio,
like those for other asset stocks, will be endogenously determined,
partly by portfolio and saving demands that are functions of the several
real rates of return.

In a fixed exchange rate regime, two of the four rates of return are
exogenously determined. The domestic inflation rate must equal the foreign
inflation rate, uninfluenced by events in the small open economy. Other~
wise the terms of trade will be continuously changing. The real rate
on foreign assets is likewise exogenous. What, then, are the two endogen-

ous variables besides R and rB? One is the ratio of domestic price

to foreign price. This must be such that the trade surplus X is con-
sistent.with growth of foreign assets at the natural rate. The other is
one of the policy parameters; the government must adjust one endogenously
in order to make the nominal stocks of its bonds and money grow at the
predetermined rate g+i while meeting savers' demands. Among the policy
instruments which might be endogenous in this sense is the ratio of
official reserves of foreign assets, in real value, to national output.
Alternatively, the government might set a target for its foreign exchange
reserves, and let one of its domestic fiscal or financial instruments
adjust as necessary to achieve this target.

Under a floating exchange rate regime, domestic inflation can differ
from the world inflation rate, with steady exchange depreciation or

appreciation equal to the difference. The real rate of return on for-
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eign assets is still exogenous, equal to gpe real rate on such aspgets
abroad. The four basic equations determine the other three rates of
return, among them the domestic rate of inflation. As in the fixed ex-
change rate regime, the terms of trade provide another endogenous vari-
able. Choice of exchange rate regimes is much less momentous in the
long run than in the short run. By assumption prices are flexible in
the long run, unlike the short run. Price flexibility can accomplish
the same adjustments in terms of trade as exchange rate flexibility. The
government has no more free policy instruments in one regime than the
other; under floating rates official reserve stocks and interventions are
constrained to be zero. The opportunity to have a divergent inflation
rate may nonetheless be useful. Conceivably some objectives -- regarding
the composition of output and the capital intensity of the economy --
might be unattainable if domestic rate of inflation and thus the real re-
turn on money were constrained to equal the international rate of inflation.
We have already seen that, even with three assets and a closed
economy, it is impossible to generalize about the effects of steady-
state policies on equilibrium capital intensity and inflation rates.
Naturally the number of possible cases is multiplied by opening the
economy and enlarging the asset menu. For example, whether the nation
is creditor or debtor to the rest of the world will make an important
difference. The relevance of steady-state exercises is in any event, more
doubtful for open than closed economies. The trade surplus, for instance,
will not have the homogeneity property needed for steady growth equilibrium
unless foreign export demand is, for given terms of trade, expanding at
the natural rate of growth of the domestic economy. It would also be
desirable, of course, to model two or more interacting economies rather
than a small economy in a big world., The United States 1s not power-

less to influence inflation rates and interest rates overseas.
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We can conclude, anyway, that the major policy issues cannot be
solved by theoretical analysis alone but require empirical estimates of
economic structure and behavior. No short cuts are available in sweep-

ing 8 priori claims of neutrality.
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FOOTNOTES

The view that the economic system is always at the natural rate of
unemployment or the natural level of cepacity utilization, ex-

cept for transient disturbances due to errors in private economic
agents' price or wage forecasts was first formalized by Milton
Friedman [20, 1968) and Edmund Phelps [24, 1970). The proposi-
tion that the only source of departures from the natural rate are
expectational errors, has recently been combined with the ''rational
expectations' assumption that forecast errors are completely random
and cannot be affected by deterministic policy behavior. Jointly,
the two hypétheses of the short-run natural rate and rational ex-
pectations formation imply that stabilization policy, or at any rate
monetary policy, will be powerless. (Robert Lucas [23, 1976], Thomas
Sargent and Neil Wallace [27, 1976], Robert Barro [3, 1976]. For an
opposing view see James Tobin {31, 1972], Stanley Fischer [16, 1977],
Phelps and John Taylor [26, 1977], and Martin Bailey [1, 1978].)

The separate roles of the rational expectations assumption and the
market clearing assumption can be brought out with a simple example.
P, denotes the actual price level in vperiod t, p: the equilibrium

price level and ; the price level anticipated, in period t-1,

t-1,t
for period t (all in logs), Y is actual output, ?t full capacity

output. Consider the "Lucas supply function”

* - -
- - > 0.
P, c(Yt Yt) + Pe-1,¢ a>0

The actual price level adjusts sluggishly towards the equilibrium

price level, according to

*
8p, 2P, =Py y =8P, - P, ) 0<8<l.
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(cont'd) Such a partial adjustment fynction 1is not implausible for
an economic system with no underlying inflationary or deflationary
trend. If such trends occurred, the disegquilibrium price adjustment
mechanism would be likely to involve first or higher differences of
P, and p:. Note that instantaneous equilibrium is the special case
of our lagged price adjustment equation when B = 1. 1In that case

*

pt = P,- Combining the equilibrium price equation and the disequi-

14brium price adjustment equation, we obtain:
bp, = oB(Y, - Y+ B(Pt_l’t = Pey)

Rational expectations, or perfect foresight in this deterministic
model, imply ﬁt-l,t =P, Thus rational expectations rule out
systematic deviations of actual from capacity output if and only if
g = 1. If we are not always in temporary Walrasian equilibrium,
policy can affect price behavior through the market disequilibrium

channel even if price forecasts are rational.

¥or a discussion of the distinction between direct and indirect

crowding out, see Willem Buiter [6, 1977].

This is the vertical IM ‘"curve" of textbook fame. A less
plausible extreme scenario is that private real spending is
perfectly elastic with respect to the prevailing interest rate;
national product is limited by the volume of transactions the
wmoney supply will finance at that rate. This means that the IS
"“"curve'" is a horizontal line. It is not the only case that can
be 50 described in the Hicksian diagram. Another case applies to
an open economy with perfect international capital mobility, facing
a fixed foreign interest rate. If the foreign exchange rate {is
market-determined without official interventions, the economy's
foraign investment, squal to its current account surplus, is
perfectly elastic at the fixed interest rate. Given that rate and
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FOOTHOTES

(cont'd.)

the domestic money stock, additional government purchases crowd

out foreign investment 100%, simply by appreciating the home cur-
rency and reducing net exports. A third case of horizontal IS

can occur wvhen sxpenditure on national product is less than in-
finitely elastic with respect to interest rate, Suppose the mar-
ginal propensity to spend with respect to national product itself,
including investment as well as consumption, happens to be ex-

actly unity. The IS curve is horizontal, but the interest rate
level at which it is horizontal will be raised by government purchases
or by any other increase in sutonomous expenditure, Here complete
crowding out will not occur i{f the higher interest rate will reduce
money demand or incresse money supply. If the IS locus is given by
Y = BE(Y,r) + G, 4its slope is (I-EY)/Er’ and is zero if

EY =1, Er < 0 . However at any given Y, dr/dg = -l./Er . It 1is

important not to confuse this case with either of the first two.

In a recent paper Ray Fair [15, 1978] demonstrates, via simulation
experiments with his econometric model, that fiscal policy effects

are very sensitive to the behavior of the Federal Reserve.

In our paper "Debt Neutrality: A Brief Review of Doctrine and

Evidence,"” in the companion volume Social Security versus Private

Saving in Post-Industrial Democracies we point out that while

Ricardo clearly stated the proposition that taxation and government
borrowing are equivalent in their economic effects, he also refuted
this "equivalence theorem," 1n spite of the injustice to Ricardo,
ve shall for convenience conform to prevalent usage and refer to the

modern revival of neutrality doctrine as Ricardian.

Yor a discussion of inflation effects, see the paper b? Paul Wachtel

in the present volums.
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FOOTROTES

If this theorstical proposition seems surprisingly unrealistic in
the light of the economic history of the 1970s, there are several
explanations. The inflation that erupted in 1973-74 was asso-
ciated with several events and policies discouraging to investment,
This definitely does not mean that inflation per se is bad for 4n-
vestment., A dramatic increase in the price of energy relative to
product prices reduced estimates of profitability in many industries.
It also brought about a severe though temporary inflationary bulge.
Anti-inflationary monetary policy engineered a sharp rise in the
cost of financial capital and a severe recession, Extrapolating
from this history, businessmen and other economic sgents now be-
lieve that increases of f{nflation rates will f{nduce similar re-

strictive policies in future.

See, for example, Miguel Sidrauski [23, 1967] and Stanley Fischer [17, 1978]

If real money balances are added as an srgument in the direct utility
function -- a very questionable practice -- as in Sidrauski [28, 1967]
and Fischer [17,1978 ), the expression for ¢ 1s somewhat different,
¢ denotes real per capits consumption, m the stock of real per
capita money balances, a real per capits household wealth, k

the stock of capital per unit of efficiency labor, L the size

of the natural labor force i? the size of the labor force in
efficiency units, p the price level, T lump'sum transfers and

M the nominal stock of money. i/L =n and L/L = n+

The model can be written as:
-

maximize I u(e,m)e” 8de
0

subject to: m+ % k=a
N PP B
a= f(k) + oL -¢ P m - na
k¢

L
(k) - 2 ¢ - (n+ DK
1

=
||
L]
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FOOTNOTES
9. (cont'd.)

The first two constraints are individual balance sheet and
budget constraints, the last two are economy-wide constraints.
An interior solution to this problem is given by the four con-
straints and by

By .y -
uc(f' + p) \.1’:Il 0

. - - [ L] -
uc(f n g + uccc + ucmm 0

In long-run equilibrium the last equation becomes f' = n+ 5+

u u
vwhare -¢ = c—ﬁs-+ !_ﬁE , the sum of the elasticities of the marginal
e c

utility of consumption with respect to consumption and to real money

balances. For a steady state to exist if X\ > 0 we require not only

that ¢ be constant but that 25 be constant, i.e., that

u
[
Unc mm
c—u-+ u—:—+ ¢ be constant.
m m

Some earlier contributions {11, Carl Christ, 1968; &4 , Alan Blinder
and Robert Solow, 1973); [32, Tobin and Buiter, 1976) may hawve fostered
the opposite view. See, however, [25, Edmund S. Phelps and Karl
Shell, 1969] and {7, Buiter, 1977), [12, Christ, 1978] and [13,
David Currie, 1978; 14, 1978]. It 4s true that budget balance is

an equilibrium condition for stationary economies with fixed price
level, as discussed in [4, Blinder and Solow, 1973] and [32,Tobin
and Buiter, 1976]. But in general this is not true, and therefore
one canoot derive long-run effects of policy measures from a bal-
soced budget equation, ‘All steady-state relations, including long-
run portfolio balance equations, enter into determination of the
long-run policy multipliers.
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FOOTNOTES

This approach is therefore different from the coantinuous time port-

folio balance approach. The latter permits separate treatment of the

ssving decision -- adding to existing wealth -- and the portfolio al-
location decision -- the reshuffling of existing net worth
[30, Tobinm, 1969].
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