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ABSTRACT

Financial innovation challenges the foundations of monetary theory, and standard monetary
theory has not been very successful at describing the history of U.S. inflation. Motivated by these
observations, I ask: Can we understand the history of U.S. inflation using a framework that ignores
monetary frictions?

The fiscal theory of the price level allows us to think about price level determination with
no monetary frictions. The price level adjusts to equilibrate the real value of nominal government
debt with the present value of surpluses. I describe the theory, and I argue that it is a return to pre-
quantity theoretic ideas in which money is valued via a commodity standard or because the
government accepts it to pay taxes. Both sources of value are immune to financial innovation and
the presence or absence of monetary frictions.

I then interpret the history of U.S. inflation with a fiscal-theory, frictionless view. I show
how the fiscal theory can accommodate the stylized fact that deficits and inflation seem to be
negatively, not positively correlated. I verify its prediction that open market operations do not affect

inflation. I show how debt policy has already smoothed inflation a great deal.
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1 Introduction

The standard, quantity-theoretic approach to the price level is based on a transactions
demand for money. Financial innovation challenges the foundations of this monetary
theory: More and more transactions are handled electronically or via credit and
debit cards, while ATM’s, sweep accounts and banking by computer have a deep
impact on cash management. Meanwhile, a wide array of privately provided, liquid,
interest-paying and often nonreservable assets have heen created. leaving the supply
of transaction-facilitating assets beyond the Fed’s control. The quantity theory has
also not had much success in describing the history of postwar U.S. inflation: Inflation
seems to have very little to do with the history of monetary aggregates or interest
rates. Money demand relations are dominated by “velocity shocks,” unrelated to
changes in financial structure. Recent inflation has been remarkably stable despite
continuing financial innovation.

Motivated by these observations, I ask: Can we understand the listory of U.S.
inflation using a framework that ignores monetary frictions? Until recently, there
was no coherent way to think about this question: some friction seemed necessary to
determine any value for unbacked fiat money. Recently, however, a series of authors
including Leeper (1991), Sims (1994, 1997), and Woodford (1995, 1996, 1997) have
advocated a fiscal theory of the price level. The analvtical conteut of the fiscal theory
15 just the governinent’s intertemporal hudect coustraing, versions of

HO—HM = present value of real swrpluses. (1)

price level

In a fiscal analysis, this equation determines the price level in much the same way
that Mv = py determines the price level in the quantity theory. However, since total
government debt rather than the supply of transactions-facilitating assets appears on
the left, fiscal price level determination is immune to financial innovation, including
clastically provided private media of exchange, and even a cashless or frictionless
economy. More generally, as I will show below, the budget constraint provides an
implicit backing or commodity standard for even apparently unbacked fiat money;
these sources of value are transparently independent of financial structure or any
special exchange or liquidity properties of money.

Since we see money and trictions, why abstract from them in studying the price
level? First, monctary [frictions have at best second-order etfects on the price level
in fiscal models, so why not start with the simple model. Second, a frictionless
cconomy with lots of inside, privately provided media of exchange is, at the level of
ingredients, a much more plausible abstraction for the U.S. ceonony than an economy
with rigorously separate liquid “money” used for transactions and illiquid “bonds”
used for saving. Now that we can determine the price level in a frictionless model,
1t seetns sensible to do it. Third, though cconomic theorists have a great deal of
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experience with analytically convenient devices with which to introduce monetary
frictions — cash-in-advance, money in the utility function, overlapping generations
-— none of these devices provides an empirically successful description of money
demand or inflation. If we had a realistic and empirically successful monetary theory
— a stable, exploitable and well-understood money demand function, a well-defined
and agreed-on monetary aggregate, and an empirically successful account of U.S.
inflation — most of our interest in the fiscal theory would vanish. The fiscal theory
would be a small dusty corner in which theorists battle over “foundations” of a
suceessful empirical fraimework,

In this paper, I first exposit a frictionless economy with fiscal price level determi-
nation. Though the formal theory is well worked out by the above-cited authors, the
interpretation, applicability and plausibility of the fiscal theory are still disputed. I
show how the fiscal theory describes a backed commodity standard and a tax-based
theory of value. I clarify the vexing red herring of “Ricardian” and “non-Ricardian”
regimes, and budget constraints that do or don’t hold at off-equilibrium prices. I
review the extension of the fiscal theory to long-term debt, which tells us when a
shortfall in future surpluses can be met by a decline in long-term bond prices rather
than an increase in the price level, and I show how explicit monetary frictions make
small changes to the fiscal-theoretic description of the price level.

I'then interpret the history of U.S. inflation with « fiscal theorv, trictionless view.
This s potentially a tough assignment. The history of postwar U.S. inflation does not
have obvious liscal roots, nor does it offer the kind of clean exogenous movements in
debt or surphises that one hopes for in a test. Also, the fiscal theory (with short-term
debt) relates the price level to the present value of future surpluses. In contrast, the
quantity theory relates the price level to the flow of transactions or income. Present
values are notoriously hard to measure. Most importantly, the correlations in the
data seem wrong: The 197(’s were a decade of low deficits and high inflation, while
the 1980’s saw a dramatic increase in government debt with low inflation. Large
deficits also occur in the depths of recessions with low, not high inflation, and with
rising, not declining, values of the debt. The centerpiece of the empirical work is to
show how one can plausibly understand these correlations.

On the other hand, it is potentially a much too easy assignment. One’s first
impulse is to test the fiscal theory; perhaps to run some VAR to see whether surplus
shocks rather than monctary shocks affect the price level. However, | show that the
liscal theory per se has no testable implications for the joint time scries of prices,
debt, and surpluses. Briefly, the identity (1) holds, in equilibrium, whether fiscal
or monetary considerations determine the price level. Therefore, one can always
rationalize the price level by reference to debt and subsequent surpluses. Additional
identifying assumptions are not easy to find in U.S. experience. For this reason, the
main focns of the empirical work is to construct a plausible story for the time series



rather than pursue a test. The fiscal theory does predict that open market operations
should have no effect on the price level, and this is fairly casy to see in the data.

I construct a detailed dataset on total cutstanding Federal debt, broken down by
maturity on a zero-coupon basis. I infer the surplus from debt transactions, rather
than use accounting data. T start by documenting the patterns of surpluses, debt,
and inflation in the U.S. since 1960 (when useful data start). 1 find some surprises.
For example, the biggest primary deficit occurs in 1975, along with the onset of
serious inflation. The primary “Reagan deficits” are surprisingly small, and even
those are largely accounted for by the dramatic recessions of 1980-82. I also find that
fluctuations in the rate of return of government bonds arc as large as fluctuations in
surpluses, so the rate at which future surpluses are discounted may be as important to
the present value of the surplus as are changing surplus expectations. I find interesting
variations in maturity structure, correlated with inflation: maturitics were very short
in the 1970s, but have lengthened since long-term bond sales were reemphasized
in 1975. Longer maturities have led to wider fluctuations in the rate of return on
government debt, and they allow debt sales to immediately affect the price level.

The central issue is understanding fluctuations in the real value of the debt. The
fiscal theory requires a forward-looking story: the value of the debt is delerinined by
the present value of future surpluses. The standard story 18 backward-looking: the
value of the debt is determined by the acenmnlation of past deficits and a Money-
determined price level. To tell the forward-looking story, I pursue nodels with ox-
ogenous surpluses that replicate important correlations in the data. The important
ingredient of the models is that extra nomirnal debt sales in recessions must come
with implicit promises to increase subsequent surpluses. Finally, I consider whether
expected return variation and maturity structure are important elements of the story.

I ask what policies could have avoided postwar inflation. T find that fiscal policy
already does a lot of price-level smoothing, and that variation in inflation comes from
comparatively small failures to smooth. Even larger fluctuations in nominal debt
would have been required to stabilize inflation; a k percent rule would have resulted
in disastrously fluctuating inflation.

2 The fiscal theory of the price level

2.1 A simple frictionless economy

Start with a simple frictionless econoy with one-period government debi. At the
beginning of each period ¢, nominal bonds B;_1(t) are left outstanding from period
t — lTand will mature at /. Bondholders can use the maturing bonds to pay net real
taxes (net of government spending and transfers) s, or to acquire new bonds at price
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Qe{t + 1). (I use capital letters for nominal quantities and lowercase letters for real
quantities.} Accounting for the How of bonds, then, we have

Be1(t) — Qu(t + 1)By(t + 1) = pesy. (2)
Fiscal price determination is easiest to see in a terminal period, or a period in
which the government sells no new debt. Then, the budget constraint simplifies to

By ()
D

= §. (3)

Nominal debt B;_(t)is predetermined, so the price level must adjust to equate the
real value of the debt to the real value of surpluses that will retire the debt.

To extend the analysis to infinite-period economies, define the ex-post real return
on government bonds

1 P
b
’,‘ = - (4)
bl Qe(t + 1) pra

Then we can write the accounting identity (2) as
S (i Bt
Bl ,i A1) e (5)

i Pra Prit

Lterating forward and imposing the usual transversality condition or taking the limit
of finitely lived economices with a terminal period described by (3), we obtain

Btl

Styj- (6)

oo 7 1
NI
7=0k=1"1t+k

These accounting identities hold ex-post for each realization, so they also hold
ex-ante, after taking time-t conditional expectations. We can write

B,_.(t)
Dt

= i Ij 5 St4j- (7)

k

Equation (7) is the multiperiod analogue of (3). The price level adjusts to equate the
real value of nominal debt to the present value of the surpluses that will retive it.

It is often a convenient simplification to assume a constant expected real return
on government bonds r. With this assumption, we can take expectations of (4) and
find that the price of new debt is

AR
w2 (G )n
b



the flow budget constraint is

Bl 1p (wl_) Bt +1) = s, (8)

Pt r Pt

and the present value budget constraint is

Be_i(t) *]
et R E:_ N 9
P t:j:o (i s )

Equations (8) or (9) determine the sequence {p,} given an exogenous sequence of
surpluses {s;} and of nominal debt {B,_,(£)}. I emphasizc the determination of the
sequence {py} from the sequences {B;_1(t), s} to avoid an analysis that distinguishes
between “date zero” events and subsequent history.

A reader may be uncomfortable with the absence of the rest of the economy —
where are preferences, technology, and shocks? The answer is that a wide specification
of models includes equations such as (8)-(9); they will determine the price level no
matter what the rest of the economy looks like, so we don’t have to spell it out.

“Budget constraint” is a poor terminology for equations (3) or (9). The whole
polut of the theory is that these equations are nof “constraings” on the eovernnment’s
actions, stead they describe price level deterination. However, the form of (hese
eqiations is so familiar with the name “hiddget constraint” that [ will continue Lo use
this phrase to describe them,

The budget constraints become more complicated as one includes 1IONeY, po-
tentially held overnight despite an interest rate penalty, long-term debt, and other
realistic complications. In general, we add real or indexed assets and liabilities such
as social security on the right-hand side, and other nominal claims including money
and long-term debt to the left-hand side. Policy rules with feedback can be included,
for example by writing s,(p,. ps_,, ...). Then one solves for the price level sequence
that solves the budget constraint at each date. In these more gencral situations, this

solution for the price level sequence will not be the same as the present value budget
constraint equation (9).

2.2  Interpretations

The claim that fiscal considerations can determine the price level, even in a com-
pletely frictionless economy, is so strange at first that it merits closer examination.
The fiscal mechanisms and equations apply to a wide varicty of different iustitutional
arrangements. Spelling out some of those arrangements makes fiscal price determina-
fion much more plausible and understandable, and niakes it easier to applv the fiseal
theory in practice.



2.2.1 Money in frictionless economies

A frictionless economy need not be a cashless economy. The budget constraints
and hence the price level are completely unaffected if the government redeems some
maturing bonds for cash during the period, and if this cash rather than maturing
bonds is used for transactions, tax payments and the purchase of new bonds. The
split between cash and maturing bonds at any moment in time — a form of open
market operation — similarly has no effect at all on the budget constraint and hence
on the price level.

Furthermore, the government can provide cash clastically with no effect on the
price level. If the government prints a dollar and issues it as an interest-free intraday
loan, that dollar is used for transactions, and then the loan is repaid by the end
of the day, the budget constraints are again unaffected. Since Fedwire transactions
are netted at the end of the day, this is in fact close to the current institutional
arrangerment. Unlimited inside moneys — private claims to reserves, cash, or matnring
government bonds ~ can also be created and used to make transactions, with no effect
on the budget constraint and hence on the price level.

The above timing and budget constraints are the same as those in a cash-in-
advanee cconomy i which the security market is alwayvs open. One can add a cash-
ireiudianen constesiut thee bonds most be exchanged (or cashoto nke pitrchases with
ao ctfect on the price level, “Frictiondess” neans the SeCurity lnarket s adways opoen;
transactions may still require cash. The friction in typical cash-in-advance models is
that the seewrity market is only open part of the day, requiring people to hold scine
cash overnight to make transactions.

2.2.2 Commodity standards

Credible commodity standards or exchange rate pegs are intuitively transparent in-
stances of the fiscal theory of the price level. The fiscal theory looks past the promised
price level or exchange rate and past any official backing such as gold stocks to the
overall real resources that in the end back the promises.

Suppose the government stands ready to exchange each dollar for a bushel of
wheat, and that it maintains o warehouse with enongh wheat to do so. The classical
(100% backed) gold standard embodies this idea. Currency boards that peg exchange
rates are more recently popular implementations.

This regime would seem to nadl the price level at $1/bushel by arbitrage. Further-
more, the price level under a commeodity standard is transparently immune to financial
innovation. Any amonnt of privately issued, interest-paying, liquid assets, or private
banknotes can be created with no effect on the price level, Private banknotes are
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valued by their own fiscal theory, and may trade at a discount due to default risk. In
a cashless economy, electronic claims to “dollars” are valued as claims to “one bushel
wheat.” Even monetary frictions are at most important for determining interest rate
spreads and quantities of liquid assets, but they have no effect on the price level.

A commodity standard is an instance of the fiscal theory. Credibility is the crucial
issue with a comumodity standard or a peg. 100% backing regimes — warehouses full
of wheat, a Ft. Knox full of gold, or a currency board holding foreign securities — are
thought to provide such credibility, since the last dollar e be extinenizhod just as
the backing vanishes. Such backing is an asset on the right-hand side of the budget

identity, put there to guarantec that the budget constraint can always hold at the
promised price level.

On closer inspection, however, the overall government budget constraint really
matters, not the backing, reserves, or the promised rate. For this reason, we write
the fiscal theory with overall real resources on the right-hand side, not just whatever
resources are explicitly devoted to backing. If a government is in financial trouble,
it will try to appropriate the real assets or currency board backing that is “useless-
ly” sitting in a warehouse, or (equivalently) it will devalue. On the other hand, a
government with healthy finances can peg an exchange rate or commnodity standard
with no rescrves, buying reserves on the spot market as needod, radsing taxes, selling
veal assots or horrowing apainst Mtare suepluses to do so, Fxchange rate peas do not
[all to specudative attack when the sovernment “ruus out of reserves,” they fall apart
when the government becormes unable or unwilling to buy veserves.

Furthermore, the government must back the entire stock of nominal debt, not just
whatever currency is currently outstanding. For this reason, we write the fiscal theory
with all government debt on the left-hand side, not just currency or the monctary
basc. If the currency outstanding is 100% backed, but there is a large stock of
maturing nominal debt relative to real assets and current and future real surpluses,
everyone can see that the backing promise or peg must soon be broken.

By pointing out that the overall budget matters and that all nominal debt must
be backed, I do not mean to deny that 100% backing schemes, run by suitably inde-
pendent agents with explicit rules and public accounting, are useful precommitment
devices for government finance. These considerations do suggest however that their
operation is really a matter of political cconomy or gaie theory, not, as is often
argued, simple accounting.

2.2.3 Tax and demand interpretations

The fiseal theory of the price level also fornulizes an old viese that fiat money is
valued because the government requires its use for tax pavients. Since the U.S. no



longer follows an explicit commodity standard, a tax-based theory of value is a more
plausible description of current institutions.

Consider a terminal period, or any period in which the government does not
sell new debt. To tell the simplest story, suppose that the government redeems all
the outstanding debt By ,(t) for cash M, at the beginning of the period, and that
the government has no assets or explicit backing left. Now, the budget constraint
simplifies to

*]}*@ = 8. (].U)
Dt

The government’s surplus s; is the private sector’s net real tax liability, which must
be paid with cash.

Suppose the price level is too high. There is too little cash around to pay taxes, so
taxpayers try to sell goods for cash, which lowers the price level. Conversely, suppose
the price level is too low. Taxpayers have more cash than they need to pay taxes, so
they try to buy more soods, driving up the price level. The same storv applies to the
watkiiperiod model, strung ont through time.

‘These stories have a familiar feel: [uflation results from too much money chasing
too few goods; money s o hot potato that individuals can try to et rid of, hut in
aggregate such actions only change the price level. Intuition and observations that
inflation occurs in periods of high “aggregate demand” for goods and services are
perfectly consistent with a fiscal theory. The crucial change, and one that would be
casy to miss in analyzing the data, is that an excess of cash is measured relative to
tazx Liabilities that soak it up, not relative to a transactions-based demand.

A tax-based theory of value is also transparently immune to financial innovation:
the economy may operate cashlessly, and/or any amount of inside liquid assets may
be created, with no change in the price level. To operate cashlessly, the government
can simply accept maturing government bonds directly for tax liabilities, or may
clectronically convert them to dolars for a nanosecond before accepting them. (This
is what happens now if you pay youwr tax bill with a check on a money market mutual
tund.) Tax liabiiitics define dollars as a unit of account, and taxes give meaning to
a bond’s promise to pay 100 “dollars” at maturity in a cashless economy. Inside
moneys do not matter, for in the end taxes must be paid with government-issued
nominal claims.  Like the commodity standard, the tax-bhased story suggests that
even monetary frictions will have at best second-order effects on the price level: The
hasie valmation story s not innch affected if people obtait money to pay taxes a day
or two in advance, suffering an interest penalty.



2.2.4 A stylized history and dramatic implications

We started with a commodity standard. Then we realized that the overall real re-
sources that back nominal debt matter in the end, not the promised redemption rate.

Finally, when the resources are in place the promise can vanish as well, as in the tax
story.

This progression of ideas is also a useful stylized history. Farly economies used
raw metal or coins lor transactions, and the price level was understood primarily
in terms of the commodity content. Then, banknotes, checks and government-issued
paper claims to gold or silver were created. At first, people worried that these devices
would not maintain their value relative to the commodity unit of account. However,
100% hacked notes that explicitly promised redemption in commodity terms did in
fact have stable values. Next, it was found that most of the backing was gathering
dust in a warehouse. Why insist on 100% reserves? Despite reservations about
price level stability that remain to this day, it was gradually found that lower and
lower reserve ratios could be used and still maintain the value of the notes, if the
issuing entity was in sound enough financial condition so that it could always purchase
cnough backing if required (and, often dramatically, not conversely). Eventually, the
explicit promises, in the form of the gold standard, also disappearcd. Observers again
worried (and still do) that removing the promise would lead to price iovel explosion
But nothing worse than the slow postwar inflation has ocenrred o the U8,

The quantity theory offers an explanation for the last cxperience. In the quantity
theory, an unbacked fiat moncy has value if and only if there is an inventor y demand
for it due to a special use in transactions, and if it and competing special assets
are limited in supply. The price level did not explode when the gold standard was

dropped, because its quantity-theorctic liquidity value already accounted for its value
under the gold standard.

The fiscal theory offers an alternative explanation. In a fiscal theory, the backing
is all that matters to a commodity standard in the first place. The price level did
not explode when the gold standard was dropped, because it was already at its fiscal
equilibrium level. A tax-based determination of value has the additional advantage
over the gold standard that the implicit “commodity” is the full basket of government
purchases, so changes in the relative price of gold do not disturb the price level.

As described above, we are in the midst of a new round of financial innovation.
Quantity theorists are once again worried that this new set of financial innovations
will destabilize the price level. This worry has even led to proposals to limit financial
innovation in order to maintain price level control. However, the price level has
remained remarkably stable given the level of financial innovation. At best, a quantity
theorist explains this fact by noting that the Fed follows an interest rate policy.
allowing money supply to accommodate shifts in velocity,  However, the shifts in



velocity are not traceable to financial innovation. A fiscal theorist is not surprised:
financial innovations should have no effect at all on the price level.

This argument has dramatic implications. The fiscal theory is at heart a repudia-
tion of (at least) 100 years of the quantity theory, and a return to backing theories of
the value of money. In fact, there is no sharp distinction between commodity backing
regimes and unbacked fiat money. Apparently unbacked fiat money can be valued,
and apparently was all along, through the implicit backing of overall government

sirplises,

While a promised rate does not matter to the theory, the theory will be easiest to
apply when there is an explicit promise. Then, we just have to evaluate whether the
promise is credible given current and future government revenues. When promises
are tnplicit, as in the case of the U.S. economy, we can only lock at the actual history

of overall surpluses to see if the price level does indeed correspond to its fundamental
backing.

2.3 Ricardian and non-Ricardian regimes
2.3.1 A simple example

i the one-period example,
B (i)
s
we can see right away a special case in which the fiscal theory may not determine

prices. If the government sets a nominal surplus S, rather than a real surplus s;, then
the budget constraint is

i (1)

Bt-l (t) = St.

Either the government commits to redeem the outstanding stock of nominal debt
St = B;_(t), or it does not, S; # B;_1(t). In the former case the price level is
indeterminate while in the latter case no value of the price level can eliminate the
discrepancy.

In fact, the government determines real rather than nominal surpluses. Nominal
tax liabilitics are given by a rate § times nominal mcome, Opy, and thus real tax
liabilities 0y arc determined. 1L cither the rate or output are nou-neutral, so that
fy declines one for one with p, we could have a Ricardian regime. But if anything,
nominal brackets mean that the real tax rate 6 is higher with a higher price level,
and nonneutralities are usuaily thought to give higher output with higher price level.
Perhaps more importantly, the limits on tax collection are also real; the top of the
Laffer crrve is real and governuent ean’t tax more than 100% of renl GDP, no matter
what the price level.



2.3.2 Ricardian regimes

The above example with a fixed nominal surplus is a Ricardian regime. (This is
Woodford’s (1995) terminology. Canzoneri, Cumby and Diba (1997) call the same
thing a money-determined rcgime.) If we think of the two sides of (11) as two curves
{functions of price) that determine the price level, a Ricardian regime is the special
case in which the curves happen to fall right on top of each other. A Ricardian regime
is the fiscal analogue to intcrest rate targets or accommodative money supply rules
enab can leave the price level indeterminate in the quantity theory., More generally, 1
use the following definition:

A Ricardian regime is any policy rule {B(t+j), s} in which the sequence of
government budget constraints holds for any sequence of price levels.

In an infinite-period context, when some new debt is sold every period, the present
value budget constraint is

M = F; i g St (12)

Dt j=0 T

If the surplos {s.,,} reacts to pyin such a way that (12) would hold for any py, then
we have o “Ricardian regime” and (12) can no longer doiermine the price lovell TF
the surplns does not react m just this way, then the price lovel minst adjist to bring
(12) into balance, and we have a fiscal regime.

2.3.3 The quantity theory as a Ricardian regime

The quantity theory is a particularly important case of a Ricardian regime. In the
quantity theory, we add another equation, Mv = py. Fixing v and y, and with
government control of M, the quantity equation now determines the price level. (I
discuss more general cases with varying velocity and interest rate policies below.)

However, the budget constraint (12) is still part of the system. (Strictly speak-
ing, one must account for the interest advantage to the government of money held
overnight; I do so below and the differcnce is not important to the current discus-
sion.) Since nominal debt B, {t) and p, are now deternined, the budget constraint
Is interpreted as a constraint on fiseal policy {5, }. Tf the right-hand side of (12)
18 insufficient for a given real value of the debt, the government must raise future

surpluses, by seignorage if explicit taxation is insufficient. Thus, the quantity theory
is a Ricardian regime.

Quantity theorists have long recognized the tension between two equations, Mv =
pyand the budget constraint. cach of which scems to determine the price level. which
can cach alone determine the price level. Therefore, fiscal considerations have long
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been important in the quantity theory. Sargent (1986) interprets Friedman's k percent
rules in part as a way of precommitting the monetary authority in a game of chicken
with the Treasury over whether surpluses would be met by taxes or seignorage. cash-
in-advance models following Lucas (1980) (See Sargent (1987) p.162) explicitly rebate
seignorage revenues; they write down fiscal policies in which the government follows
a Ricardian regime by choice so that the budget constraint will not fight with the
quantity theory for price level determination.

I fact, the intelectual Bistory of the fiscal theory comes preciscly from thinking
hard about the government budget constraint in the quantity theory. Leeper (1991),
Sims (1994) and Woodford (1994) asked, what happens to a cash-in-advance model
if the government does not choose to follow a fiscal policy that renders the budget
constraint vacuous? As the above analysis shows, the budget constraint and a non-
Ricardian regime can determine the price level in a cash-in-advance model, even if
the security market is always open.

2.3.4 Equilibrium and off-equilibrium; is a fiscal regime possible?

Along and rather confusing debate pervades the fiscal theory over whether the gov-
ernment wiaad follow i Ricardian reghme. We nanadly derive denand curces by having
the anclioncer aunounce a price vector, and then finding utility or profit maximizing,
quantities that satisfy the budget constraint at those prices. Demands satisfy budget
constratuts, even at off-cquilibrian prices. This logic suguests that the sOvVerInent
must adjust future surpluses in response to an off-equilibrium price level, so there is
a fundamental mistake in using the budget constraint as we do to determine the price
level given surpluses.

There must be a flaw in the reasoning: what happens if the auctioneer calls out
such a low price level that the required surpluses are impossible, for example twice real
GDP, forever? To think about this issue, return to a 100% backed commodity standard
as an instance of a fiscal regime. One dollar equals one bushel wheat. The government
keeps a warehouse with enough wheat to back the entire nominal debt open 24 hours
a day. Institutional arrangements are strong enough that the government can never
raidl the warehomse. This arrangement would seem to decisively nail the price level
at $1/bushel'. Yet a Ricardian regime advocate would argue that it does nothing to
determine the price level. He would argue that if the Walrasian auctioneer were to
announce a price of 50¢ per bushel, the government would not have enough wheat to
back the debt. It would then be forced to raise taxes to obtain more wheat, selling it
at and validating the lower price.

. T — , . . . .
As long s there s any nwoney autstanding. 1 all the money is redeeted, the price level is
indeterminate as is the relative price of any nonexistent object.
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In the example, it’s easy to see that the argument is false. There is nothing that
prevents the government from sticking to a $1/bushel redemption rate no matter
what the auctioneer or secondary market announces. If the secondary market price
is 50¢, the government will buy lots of wheat; but there is no limit to the amount
of nominal bonds or cash it can create in exchange for wheat. Conversely, if the
sccondary market price is $2, the government will sell lots of wheat at, $1. The last
ounce of wheat leaves the warehouse just as the last cent of nominal government
debt is redecimed. The policy might scem foolish: the government wastes resources
by selling wheat at 51 when the secondary market price is B2, or by buying it at $1
when the secondary market price is $0.50. But the argument is about constraints,
not objectives; if the government wants to freely buy and sell at $1/bu., there is no
constraint that stops it from doing so.

The argument does not hinge on the commodity standard or promised redemp-
tion rate. Suppose there are 100 bushels of wheat in the warchouse, $100 in notes
outstanding, and no further taxes or assets on the last day of an cconomy, but the
government will accept its notes for wheat at the market (auctioneer) price rather
than posting a price. If the market price is $2/bu., the government will wind up
with unsold wheat at the end of the day. 1f the price is 50¢/bu., the government may
run out, of wheat before consumers have redeemed all the money. There is nothing
wrong with either outcome, The government can certainly waste or consume wheat
al the end of Lhe period. Conversely, the budget constraint must aflow consumers to
keep some money. The fact that money is not intrinsically valuable to consumers, and
wheat is not valuable to the government must come from preferences, not constraints.

‘The mistake, from a Walrasian view, is in insisting that government debt must be
paid off because of budget constraints. The government starts with an endowment
of wheat and consumers start with an endowment of money. The budget constraint
says that {rades away from the endowment points must take place at or worse than
market (auctioneer) prices. This constraint is satisfied in both of the above examples.

What about previous dates at which the money 1s issued or bonds are sold? The
same points extend to multiperiod models of course. Though money and bonds at
each date are the result of previous period’s trades, we always come down to an initial
period with endowments outstanding, and then each period markets reopen as if the
previous period’s outcomes were endowments.

Similarly, there is a longstandine snspicion that one st assine something spe-
cial about a government in a fiscal theory; that the government is a special agent,
that can announce demands that do not satisfy budget constraints or repay debts at
off-equilibrium prices; that it enjoys a special ‘first mover’ status in some game with
the private sector. As the examples make clear, there is nothing special about the
government. If [ give away 100 1.0O.U.s saying “John Cochrane will pay the bearer
51 on demand,” T have $100 in my wallet that [ will only use for repaying 1.O.U.s,



and all this is perfectly credible, visible, etc., I can nail the price of my [.LO.U.s at
$1 each. If for some reason they become worth more (if the auctioneer announces a
different price), I can (and will!) print up LO.U.s like mad; if they become worth less
I can redeem them all. I may not choose to, but I can. I can also issue “equity claims
on John Cochrane’s wallet,” and then repurchase them via auction. If the auctioneer
announces the wrong price, I can leave the room when [.O.U.s or dollars in my wallet
run out.

In the same way, private entitios ag well as nmltiple governments can create nont-
inal «claims, with or without explicit promises about redemption in dollars or real
baskets of goods. The only special thing about the governinent is the convention or
legal restriction that the rest of the economy uses its 1.0.U.s as numeraire.

This is reassuring. If we relied on the government being able to violate budget
constraints, nonsensical conclusions would follow. The government could announce
lots of spending and zero taxes?, the budget constraint be damned.

2.4 Testing for fiscal determination

Even though governments con follow “non-Ricardian” reelties in which fiscal theory
determines (he price level ) they may nol choose Lo do so. fooking forward to o task
of bringing a fiscal theory to data, one’s natural impulse is 1o “test” the fiscal theory,
and the natural “test” is whether the government has chosen to follow a Ricardian
vs. non-Ricardian policy regine.

Unfortunately, the fiscal theory of the price level per se has no testable implications
for the time series of debt, surplus and price level.

"The budget constraint (12) holds in equilibrium for both “fiscal” and “Ricardian”
regimes. The issue is whether, in determining or adjusting towards equilibrinm, the
price level adjusts to expected future surpluses, or whether the path of surpluses
adjusts in response to the price level. All we ever observe is an equilibrium; we do
not observe “who adjusted” to bring about that equilibrium, or what off-equilibrium
behavior looks like. Analogously, if one observes a market, one sees the transactions
price and quantity, but not the slopes of the underlying supply and demand curves.

[t is tempting to test “who adjusted” by looking at dynamic responses to shocks
as in a VAR. But the (state-contingent) sequence of price levels, surplus and debt
{py, 54, By 1(t)} is a single equilibrium. It is not a sequence of equilibria, or even
less a taténnement process for the formation of an equilibrinm. The issue is which
sequence, {p;} or {s,} adjusts to the other sequence, not whether shocks to ¢ precede

Y A . s . . . - .
ST ihank Larry Christiane and Airctio Bicheubaun for repeatedly stressing this point, back when
Ithought one did have to assume something special abaut the government,.



those to s, in an equilibrium sequence {p,, s;} .

Woodford’s {1995) analysis argues even more strongly that a test for fiscal deter-
mination is meaningless. As I will review below, Woodford argues that all monetary
regimes (money demand specification and monetary policy rule) that are vaguely
plausible descriptions of the U.S. economy leave the price level indeterminate. There-
fore, Woodford’s analysis iinplies that if the price level is determined at all it must
be determined by fiscal means. There is no coherent alternative.

Clear as these polnls are i the abstract, it is helpful to apply them to eapuical
approaches one might attempt and see how those approaches break down.

2.4.1 Feedback rules?

Feedback rules to generate Ricardian regimes

We often think of policy in terms of rules plus innovations. Fixing a nominal
surplus is equivalent to a feedback rule s,(p;} = S;/p; that increases the real surplus
1% for every 1% decrease in the price level. The budget constraint in the one-period
case now reads

B (t) S,
PR = 2
7t bt
andd the price level drops out as before. We can also think of this case as a comumnitment
to adjust the real surplus to soak up the real value of outstanding debt, a rule
S By () -

We retain fiscal price level determination if the government follows a policy rule
with some feedback, so long as the feedback is not exactly one-for-one. If the govern-
ment responds linearly to real debt,

Sp = §+(1M, (13)
Dt

only the case 5§ = 0, a = 1 implies that the budget constraint is vacuous.

In an infinite-period context, the constraint is

The constraint holds for any price level and the regime is Ricardian if {Z?‘_’,n ’%F;H,j}
reacts to py in a one-for-one manner.

[t is more comnmon to think abont feedback rules for the one-period surplus than
rules for the discounted valne of future surpluses. Generally speaking, policies in



which surpluses adjust to the price level in such a way that real debt does not grow
faster than the real interest rate generate a Ricardian regime. The constraint

Bi(t) 41 51 Bu(t+k+1)
=ZHT t+J+H
P i=01=1 "t+ Tt+l Perk

holds as an accounting identity, and if the last term or its expectation converges to
zero for any p;, the budget constraint holds for any p,. This statement is the natural
infinite-period counterpart to the one-perivd example in which read stepluses adjust
to soak up the real value of the debt.

As a specific example, consider linear feedback rules that raise the surplus in
response to increases in real debt

6 =a I:Btvl(t)

} + €. (14)
Pt

The one-period identity is then

B.f((f + 1) _ 7':?+1 (Bf—l(f_)_ — ) o Tt+l(1 ) (Bf 'l(t)) + T'i,LIEf,

Pit1 I

Thus, any « > 0 implies real debt that crows slower than the interest rate and so a
Ricardian regime.

One may wish to he a bit more restrictive, il one wants to consider only tufiuive
period results that are the limits of finitely-lived economies. If 0 < o < r — 1, real
debt still explodes, though slower than the interest rate. Feedback a > r — 1 is
necessary to keep real debt bounded, and o« > r— GDP growth is necessary to keep
the debt/GDP ratio bounded. (Canzoneri, Cumby, and Diba (1997) derive these
results as special cases of considerably more general feedback rules.)

Testing feedback rules?

Given these feedback restrictions, it is natural to test for a Ricardian regime by
running regressions of surpluses on real debt to see if surpluses do adjust enough to

real debt. The trouble is, this is always true in the data. In the one-period context,
the coustraint
By (h

Dt
does Lold, in equilibrium. We cannot tell which variable — p or s — adjusted to the
other inorder to produce the equilibrinm. We could run the regression with son the
left and interpret the results as an estimation of (13), giving the Ricardian result,

or we could put pon the left and interpret the result as confirmation of fseal price
determination from Band s.

S =



Similarly, it is tempting in an infinite-period context to run a regression of (14),
and test whether surpluses adjust to the value of debt, & > 0 (or a > r — 1). Alas,
this coefficient again tells us nothing about the regime. For example, suppose the
surplus is completely exogenous, s; = ps;_; + €; and B is constant. In a “fiscal”
regime, prices are then

Bty B
T rm—— T — 1 —_ ).
Py ey, m )

In this example, a low surplus leads to a low real value of the debt,

But one could easily put son the left and, mistakenly, find a surplus feedback rule
that generates a Ricardian regime. I give an explicit example below in which an
exogenous surplus process generates a VAR in which debt forecasts future surpluses.

Feedback on equilibrium vs. off-equilibrium price levels

Even more fundamentally, the government can distinguish the nominal quantity
of debt from the price level. Therefore, it can follow a policy which systematically
responeds to the real value of debt for Hie equalibrivm price leocl while refusine to
validate out-of-equilibrivm price levels.

To give a precise example, suppose the government wants to attain a price level
P71t may [ollow a one-for-oue feedback rule, promising to change taxes s0 as tu
soak up the real value of any debt B, ,(t) that happens to be outstanding due to
stochastic variation in debt or surplus along the way — it may follow the feedback
rule s; = B;_;(t)/p*. However it does not promise to validate an out-of-equilibrium
price p; # p*; it will not change taxes to s, = B,_;(t)/p, for p, # p*. We observe a
one-for-one feedback rule, over time and across states of nature, but the price level is
determinate at p*.

2.4.2 A VAR?

With words like “exogencity™ and “causality” around, it is tempting to examine “who
adjusts” in the context of a VAR, watching the respouse of variables to innovations.
But again, since we are watching the evolution over time of one equilibrium, a “fiscal
regime” poses no restrictions on such VARs.

A suggestion based on the surplus— debl response function

Canzoneri, Cumby and Diba (1997) propose the following test for a fiscal regime.
II'a surplus shock leads to higher surpluses but lower real value of the debt, they



find a Ricardian or “money-determined” regime. If it leads to higher real value of
the debt, they find a non-Ricardian or “fiscal-determined” regime. Not surprisingly,
they find that positive shocks to surpluses reduce the real value of debt, and hence a
“money-determined” regime.

These restrictions flow from the central idea that the value of the debt is forward-
looking in the fiscal theory — debt is the present value of future surpluses—and backward-
looking in a Ricardian or Monetary regime — debt is the accumulation of past sur-
pluses. Denote the real value of debt v, — B(t+ 13/p . Then. the identity

Vi1 = "‘fﬂ (Ut - St) (15)

motivates the idea that a positive surplus shock should lower next period’s real debt.
The time ¢ + 1 present value constraint
=1
Vi1 = By Z ;J-'St+1+j-
j=0

motivates the idea that a positively autocorrelated surplus shock should raise the real
value of the debt.

One should of course be suspicious, since both equations hold in both regimes. In
fact, the response lunction sign prediction requires a different surplus driving process,
not «a ditference o rezime. Uhe time / preseit value constradn is

B(t) |
m 2 Pk

=00
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By(t) is predetermined. In a money-determined regime, the price level is set by
pe = Myv/y and therefore docs not change. If s, rises and {Etse45} do not decline,
the budget constraint no longer holds. The only way to salvage the budget constraint
is if the Fed agrees to monetize — if M moves with the innovation in s — producing
exactly the price level rise that would be predicted by the fiscal theory. Then, the
ex-post real interest rate in (15) adjusts so that the real value of the debt can rise
next period. If the Fed does not monetize the deficit, future surpluses must decline.

2.4.3 Budget explosions?

Hamilton aud Flavin (1986) pursue interesting tests for present value budget balance,
Essentially, they test whether the debt or debt/GDP ratio are explosive. This seems
like a natural test for a non-Ricardian regime. But the non-Ricardian regime only
specifies explosive paths for real debt (the infinite-period counterpart to resources
or money left at the end of single period economies) in response to never-observed,
off-cquilibrivm prices. In equilibrinm, the budget constraint holds, and we do not
observe explosive debt.



2.4.4 Identification and non-testability

It may seem that 1 have made too much of the lack of testable restrictions. The
pure quantity theory does not have testable implications either: Mv = py is also an
accounting identity — a definition of velocity. It too requires additional assumptions;
that velocity is not affected by some variable or shock; that some nmonetary or income
shocks are exogenous, etc. Every economic theory requires some extra assumptions,
why pick on the fiscal theory??

With identifying assumptions, the fiscal theory does make predictions. Again,
look at the budget constraing,

By (t)

o= 1

If we could find a shock to nominal debt that leaves future surpluses unchanged,
the fiscal theory does predict that the price level should rise. If we find a shock to
surpluses with no effect on nominal debt, the price level should decline. Shocks to
the composition of nominal debt that leave its value the same, such as open market
uperations, should have no effect on the price level if they are not associated with
ciianges i futare surploses.

All of these are valid predictions of the theory, The trouble is that the constraint
(16) holds under all of the alternatives as well. For example, the quantity theory
includes Mv = py and the constraint (16). A shock to nominal debt with no change
in future surpluses must come with just enough increase in M to give the same price
level prediction as the fiscal theory; if not the shock must lead to a change in future
surpluses. If one showed that neither happened, then one could reject the My = Py
part of the quantity theory. But there is no way to reject the fiscal part of the theory.

2.5 Uncertainty and longer-maturity debt

So far, T have sitplificd the analysis by assuming onc-period debt. In addressing the
data, it is important to consider longer maturity debt as well, In perfoct foresight,
models, the addition of long-term debt makes no difference, but with uncertainty,
long-term debt changes the fiscal theory in some crucial ways. For example, news of
future deficits can be met by a decline in long-term bond prices rather than by a rise
in the price level.

*1thank Benjaumnin Friedman for ratsing this point emphatically al the conference.
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2.5.1 Statement of the budget constraints

Suppose a full spectrum of bonds is outstanding at the beginning of period ¢, and let
By 1(t + j) = bonds outstanding at the beginning of ¢ that mature at ¢ + j,
Qi(t + j) = price at t of bonds that mature at £ + ;.

Again, we start from the accounting identity that just-maturing bonds plus net rev-

enue from the purchase or sale of long-term bonds st add up to the nominal net
ol mtcrest surplus,

By ((t) — iQt(t + Bt +4) — Be—i(t + J)] = prse.

=1

We can express the ex-post real rate of return on government bonds equivalently

as value at tomorrow’s prices/value today or as a weighted sum of individual bond
returns. The generalization of (4) is thus

7"?+1 = Dt Z;il Qi (t “*“'j)Bt(t +_j)
Prrt goq Qult + 5)Belt + J)
P et +7) y Qe+ )B4+ )

i :(t+ ) S Qi+ BB+ Ay

I we write the real value of the debt
2220 Qe+ ) Be it + )
g

then our earlier identities (5) and (6) still hold;

'{Jf =

1
Vp = Vg1 + S (17)
Tty
00 3 1
Uy = Z H N St+j' (18)
7=0 \k=1"t+k

It is again often convenient to assume that the real rate of interest is a constant
r both across time and bonds. Then, again using Q.(t + j) = 1/r) x E; [pt/prii],

the identities simplify to, first, the value of maturing bonds - revenme from new hond
sales = surplus,

Ba(t) i i.Et (_1_) [Bi(t + 5) = Beoy(t+ 5)] = s (19)

2 = Drij

awd second, the value of outstanding debt = present value of surpluses

B () =1 (1) > 1

v = +> —F, B it +4) = EY —x . (20)

— 4
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2.5.2  Solving for prices in terms of debt policy and surplus

With only one-period debt, cquation {20) expressed the price level at ¢ in terms of
the present value of future surpluses. It was also a solution for the equilibrium price
level sequence {p;} in terms of exogenous debt and surplus paths {B:(t +7), si}-
With long-term debt, future p,; enter into the equation on the left-hand side, not

Just p;. Therefore, we have to work more to get an expression with p, on the left and
other variables on the right.

Cochrane (1998) derives the general solution for the price level sequence {p¢} given
any surplus and debt path. The general formula is rather cumbersome. To get a flavor
of some of the possibilities, we can directly solve three special cases, generated by
three special types of debt policy:

1. one-period debt. If the government follows a policy of always rolling over one-
period debt, Bi(t + 7} — 0 for j > 1, then equation (20) reduces to

By (t = 1
;1'(-—) = EtZ;SH—j- (21)

Pt j=0

2. No new debt. Suppose the govermiment does not issue new debt. but pays off
oxisting debt fporhaps perpetuingy as i natires, Then, swo Leve B0+ 55 —
Dy (B ) = 0 and equation {19) hecotes

‘[‘i{:ﬁ‘)‘ — 5. (22)
Pe
The price level is now set only by debt that comes duc each day and that day’s

surplus.

3. Geometric maturity structure. Suppose the government commits to a maturity
structure

Bt—l(t + j) = ¢jBt+j—1(t + J)

Then, (19) or (20) imply
Bi1(t)

Pt

=85+ (1 —¢) Z %Ef (5e45)

which nicely nests (21) and (22).

We have spent so much time looking at equations like (21) that these examples
arc worth examining closcly: [f is not generally true that the cach period’s price level
is determined by the value of all debt relative to the present value of surpluses. The
latter conclusion is a verv special ease that comes entirely from the restriction that
short-term debt is continuously rolled over.

()l



2.5.3 Reaction to surplus news

To understand the effects of long-term debt, let us ask how the price level reacts if
there is bad news about future surpluses. With one-period debt, the answer is simple:
the price level must rise today.

Boalt) . &1
——t = F E —St44 23
Pt 15‘7‘:1 i St+jy ( )

so if Eysyy; declines, p, must rise.

With long-term debt, the equation value of debt = present value of surpluses is
instead from (20),

B (t) &1 ( 1 ) N |
~—-—-——+E —FE | — | Bi_(t + :5 —Fisiq ;. 24
o 2 i t Pers t 1( J) ~ 7 ot ( )

Now when expected future surpluses decline, expected future prices p;4; can rise to
reestablish the budget constraint. Equivalently, the real or relative price of long-term
debt q,(t + 7)) = 1/r7E, (1/p: ;) can decline.

Which of these options happens? The answer depends on debt policy, {Be_ (¢ + )}
For example, jn the extreme case that the government sells no nes debt, equation
{22) shows that a decline i surpluses at date ¢ 4 5 has e cffect on the price level
at time £ It only affects the price level at ¢ + 4, and hence affects only the price of
outstauding ¢ + 7 bonds at time i. The geonetric case gives an intermediate result.

2.5.4 Reaction to debt sales

What happens if at period ¢, the government issues more debt, with no change in
surpluses? If no long-term debt is outstanding, again, the price level at t is set by

B, (t) ]

—=F —Sie; 25
Dt t;T;SH'J ( )

Hence, a change in By(t + 1) has no effect on the price level at period . It does affect
the price level at ¢ + 1:
IS E s
}_')r\/, ‘}’ .{) — 1 .
— = b St 14g (26)
Diet + JZZJI rd +1+j
so every 1% increase in debt sold at ¢ translates into a 1% increase in the price level
at ¢ + 1.

We can describe this resnlt as a unit-elastic demand curve for nominal debt at
cach date: extra debt sales simply drive down the price of debt, and real revenue

)



raised by bond sales is independent of the number sold. To see this, write the real
value of debt at the end of time ¢ as

1 1
r Pty

From (26), the quantity By(t + 1)/peyq is the same no matter what the level of debt
sales B,(t + 1).

With loug-tenu debt outstanding, unespected long-term bond sales with constant
surpluses can raise revenue and thus lower the price level. Unexpected debt sales
dilute the claiins of existing long-term debt to the real resources that will be available
to redeem debt on the maturity date. This is an attractive story for 1980, or for
the fact that inflation often moderates in recessions when long-term debt sales are
particularly high.

2.6 Monetary frictions
2.6.1 Money demand in the fiscal theory

The essence of the fiscal theory does not nvolve money or monetary frictions. Since
we have spent so much time thinking about money, however, it is important to verify
that adding money back in to a fiscal regime does not alter the basic story of price
level determination.

We have already considered how money can be added to a fiscal and frictionless
regime. Here, we consider how monetary frictions affect a fiscal regime. Above,
people could use money for transactions during the day, but nobody held non-interest
paying money overnight. Now they may; the security market may not always be open,
so money for the next day’s purchases must be held overnight, or rcal (overnight)
money balances may enter the utility function.

The summary is simple: If monetary considerations can determine the price level,
they do. If Mv = py holds, with constant v and well-controlled M, and if the
'Ireasury adapts fiscal policy to the money-determined price level, the fiscal theory
has little to say. However, in most monetary models that describe anything like
modern institutions, monctary considerations alone do not determine the price level.
[n this case, the fiscal theory determines the price level, leaving monetary frictions at
best to determine interest-rate spreads for liquid assets. As monetary considerations
get weaker, fiscal considerations get stronger. (This is the central point of Woodford
(1995), and much of this section is a simplified version of Woodford’s analysis.)

Introduce money, and let. A, denote money balances Lield overnight from time ¢ — 1
to time ¢. For simplicity, revert to one-period debt. The flow budget constraint now
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reads
Bi 1(t) = Bt + 1)/ Ry + My — Myp = pesy (27)

where R, = 1/Q.(t+1) denotes the nominal interest rate. A useful form of the present
value budget constraint is

Bt 1(f,) i 1 lr‘/[f+3+l — f"[t+.
A P a8 28
Dt tjgg ri |1 Dt+j (28)

Incthis Tori we see hov jooney ca inbroduce potential seignorage revenues. Conslder
a simple money demand function,

Myw(Re) = prye. (29)

Now, why doesn’t control of the money supply, plus the money demand equation
(29) determine the price level?

Constant velocity

In the most simplified quantity-theoretic tradition, it does. If the money supply
is controlled, and if velocity is independent of interest rates, Ale - py determines the
price level p. If this price level agrees with the government budget constraint, fine.
it ddoes not. one of the two determinants of the price level must pive. As we have
seet, most users of this model specify that the government chooses a Bicardian fiscal
policy in which the budget adapts.

Varying velocity.

Truly constant velocity, in the face of arbitrarily large interest differentials, is an
extreme and unlikely assumption. With an interest-elastic demand and fixed supply,
money demand can still determine the expected rate of inflation or expected price

level, but it does not determine the (ex-post) price level. The government budget
constraint then determines the price level.

For example, writc money demand
InM; =Inp, +Iny — b(lnr + E;lnpy, — Inp,). (30}
Assume constant output and real interest rate, and fixed money supply. Now, money

demand = woney supply gives o log-linear difference equation for the price level, and
hence pins down the rate of inflation at each date,

1+ b
Eilnpyy = ;

1 .
Inp; + 0 [y —Wn M, —1Inr (31)
)

Depending on the initial price level p, there are an infinite number of paths that
satisfy this difference equation, It is conventional to pin down the price level as the

2



non-explosive solution,

@ (b Y1
Inp, = E (1 n b) % [Eeln My ; —Iny — bin r]. (32)

=0

But this choice is an extra condition, not derived from money demand, optimization
or any other principle. We may be able to rule out real quantities that grow faster
than the real rate of interest, but nominal quantities may happily explode.

With a non-Ricardian fiscal regie, the budget constraint pins down the (ex-post)
price level at each date. If that choice implies an explosive expected future price level
despite constant money supply, so be it. As Woodford (1995) notes, if we do not
observe exploding price levels with constant money supply, that just means that

governments do not follow constant money supply policics in the face of exploding
price levels.

Varying velocity, money pays interest.

Money demand = money supply really determines the interest differential between
monetary and non-monetary assets. In the above example, the convention that money
pays to interest then means that mouey demand = money supply must determine
the inflation rate. If monctary assets pay interest B™, lowever, as more and ore

monetary assets do, then the money denand equation Heoonees
;'\[,{l,.’(ff[ — 11)‘;”) = Hei.

Now the price level at cach date can be eutirely determined by the liscal condition
(28). Money demand = money supply only affects the interest differential between
money and other assets.

Interest rute targets

The money supply regime matters as well as money demand. For example, even
with Mv = py, monetary considerations alone do not determine the price level if
money supply is sufficiently accommodative. Then, the government budget constraint
can do so. A nominal interest rate target is the classic example. If the government
provides whatever quantity of money is necessary for the nominal interest rate to
equal I, then Mv{R) = py determines M/p but not the level of cither M or p.

2.6.2 Why abandon frictions for studying inflation?

Fuse the fiscal theory to avold monetary frictions altogether in the study of the price
level, rather than follow the above style of analysis and the bulk of the fiscal theory
literature including Woodford (1995, 1996, 1997), Leeper (1991)., Sims (1994), Duponr
(1997), Schmitt-Grohé and Uribe (1997), by including standard theoretical devices
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for generating monetary frictions. I argued in the introduction that these frictions
have at best second-order implications for the price level, as we have seen, and that
they are not a realistic or empirically successful description of the U.S. economy.
Here, I document the latter claims. Of course, monetary and other frictions will be
important if one wants to study interest rate spreads among liquid assets. Similarly,
one will have to specify some frictions in order to be precise about why we care about
inflation.

No caplanation for mnflation

Figure 1 presents the history of CPI inflation together with growth in the popular
monetary aggregates. The history of business-cycle and even decade-long variation in
inflation has essentially nothing to do with the history of monetary aggregates. The
swings of inflation in the 1970s and especially the dramatic end of inflation in the
early 1980s occurred without any obvious corresponding changes in monetary growth.
If anything, M1 and M2 growth are negatively correlated with inflation in the 1970’s,
requiring artfully-specified long and variable lags if one is going to insist that money
growth caused the inflation. Base and M1 growth were much more volatile in the

1980-1990s with stable inflation than they were when inflation was more volatile in
the 1970s.
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Figure 1: Inflation and growth in monetary aggregates. All series are monthly ohser-
vations of annual growth rates. Base, M1, M2 are shifted up for clarity.
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Monetary VARs provide a more formal accounting of variation. Despite a wide
range of monetary policy indicators, identification schemes and specifications, such
VARs regularly assign trivial fractions of price level variance to monetary shocks,
and almost all to “price shocks.” Cochrane (1994b) surveys this literature. As a
specific example, Table 1 is an abridged version of Tables 3 and 4 from Christiano,
Eichenbaum and Evans’ (1998) survey. Note in particular that federal funds rate
shocks in the top left quadrant explain essentially no price variation. Therefore,
the VARs refute the standard analysis that price variation is results from unusually
“light” or “louse”™ interest rate policy.

Policy Shaock: FF NBR NBR TR
k 2 14 |8 (1212148 [12]|2(4 |8 |12
Y 04121 |44 {38 |07 [10|8 |O|17}30]22
P 0510310425001 (1 |00 [0 |1

Policy Shock: MB M1 M?2

k 2148112214 |8{12|2(4 {8 |12

Y 0151513 1010|136 [2{14]29]24

P 0131412 170]01010 J0|1 |6 |15

Table L Per cont of k quarter ahead forecast ervor variance dne to policy
shock. Source: Chriztinno, Fichenbann:, Evans {1998).

Since the total guantity of nominal debt appears on the left-hand side of the
budget constraint, the iirclevance of open market operations to the price level is
an obvious fiscal proposition. Of course, exact irrelevance is a special case. Open
market operations do slightly alter the maturity structure of the debt, which can
affect the timing of inflation; open market operations can change the rate of return

on government debt; and open market operations may forecast changes in surpluses
and so inherit a non-causal association with inflation.

To check whether monetary shocks forecast surpluses, Table 2 presents regressions
of the surplus data described below on Christiano Eichenbaum and Evans’ federal
funds shock. With negative @ and most ¢ statistics below one, there is not a shred of
statistical evidence that federal funds shocks forecast surpluses. The point estimates
in the first three rows are large: a 1 percentage point foderal funds shock results in
roughly I percentage point rise in the surplus/consumption ratio for as much as 2
years. Since the real debt/consumption ratio is about 0.5, such an estimate implies
as much as a 4% decline in the price level, roughly consistent with the VAR point es-
timates. However, as one expects from the ¢ values and R?. the coefficients are driven
by two outliers (1969,1975) in an otherwise symmetrical scatter-plot.- The negative
point estimates in the last row add up to an economically as well as statistically
insignificant effect.



ef! elf, el elf, &Y, o R? p-value
coef. 1.11 -0.00  0.40
t-stat. (0.86)
coef. | 1.52 0.59 -0.006 0.41
t-stat. | (1.06) (0.42)
coef, 1.56 0.58 -0.33 -0.07  0.69
tstat. | (1.01) (L.55) (-0.23)
coef. 1.23 0.14 -1.52 0.09 -0.10 0.85 -0.26  0.96
et D (0.69) (068 (082 (0.05) (0.06)  (0.05)

Table 2. Regressions of annual surplus/consumption ratio on annual av-
erages of Christiano, Eichenbaum Evans (1998) federal funds shocks.

Money demand and velocity shocks.

Money demand functions explain some of the fluctuations in moneyv growth rates
documented in Figure 1 via income and interest clasticities (endogenous velocity), but
not much. To quote a recent review by Baba, Hendry, and Starr (1992), “Estimated
U.S5. M1 demand functions appear unstable, regularly breaking down...(e.g., missing
morey, great velocity decline, Ml-explosion).” Kven the staunchest defenders of
ermpirical money demand relations such as Lucas (1988) at best point to a stable
imcome and interest elasticity over very long tine seales, 50 vears or nore.

Suspiciously, “velocity shocks” are not traceable to changes in linancial structure,
and changes in financial structure do not scem to lead to veloeity shocks. Velocity
shocks also do not appear exogenous: Times such as 1980-82 when the Fed pushes
hard on the monetary lever are precisely the times when velocity becomes least pre-
dictable.

The following conceptual experiment offers one interpretation of elusive elasticities
and velocity shocks. It is not surprising that the short run interest elasticity of money
demand is low, since changes in interest costs are trivially small. If you keep $1,000
in cash and a noninterest hearing checking account, a change from 5% to 6% annual
interest rates increases monthly interest costs by 83¢. And since holding extra cash
has benefits that at the margin are equal to marginal costs, the utility cost is another
order of magnitude smaller than 83¢, say 8¢ per month. Consumers can be forgiven if
they don’t immediately change their cash management habits for 8¢ monthly utility
gaitis!

But suppose instead that the government moved $100 from each person’s savings
account or mutual fund to their checking account overnight. A small interest elasticity
implies that interest rates must jump dramatically in response to this change. For
now, instead of looking at

mM =P +alhy-—br

()‘Q\



and noticing bis small, we are looking at

ro=

~InM +InP+alny

o =

and noticing that 1/b is very large!

Intuition suggests the opposite reaction however: people would just hold the extra
$100, because, again, fine details of cash management don’t matter that much. At a
S0 interest spread, an extra 5100 iplios 12¢ per mouth nterest cost and an order
of magnitude smaller utility cost, say 4¢ per month. If consumers do not adjust
mmediately to gain the extra 4¢, we see an endogenous velocity shock, associated
with the open market operation.

Obviously, if the elasticity depends on which variable is pushed, one would not
want to impose a rigid money demand curve on any model. (This analysis owes a
strong debt to Akerlof {1979) and Akerlof and Milbourne (1980). They show that
$ — 5 money demand policies have similar mushy implications since people must
change the s — S bounds before interest rates have any effect.)

Theoretical objections

A generation of theorists have argued that the quantity theory is an increasingly
inplausible deseription of modern econonies sith competitive banking systems, ine
cluding Black (1970), Fama (1980, 1983, 1985), Halt (1983), Kmg {1953}, White
(1984), and Cowen and Kroszner (1994). Considering the vast number of liquid, non-
reservable inside assets, as well as trade credit, credil cards, debit cards, and other
means of financing transactions, and considering the flexibility and competitiveness
of financial institutions, it is difficult to believe that an artificial scarcity of one liquid
asset can have any systematic effect.

As these authors recognized, some sort of perfectly competitive, frictionless model
Is a more sensible first-order approximation to the U.S. financial system than is a
rigid separation of assets into liquid “money” or “transactions-facilitating assets”
and illiquid “investment assets.” However, these authors could not get around the
view that the price level had to be determined by an explicit commodity-based unit
of account, or a special transactions demand for the monetary base together with a
limited supply. The fiscal theory gives ns a structure that can deterinine the price
level within the natural perfectly competitive or frictionless approximation, while
preserving the fact of apparently unbacked fiat money.

One can of course study an infinite-velocity limit of t}e quantity theory, as ad-
vocaled by Woodford {(1997) and the “currency ghost” view of Cowen and Kroszner
(1994). However, it does not seem productive to hinge the price level on whether
U.S. transactions can be accomplished with fast-moving claims to one dollar bill, or
whether two will be required. At some point, and especially as the interest costs of
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holding the remaining money become vanishingly small, velocity must become en-
dogenous rather than rigidly linking money to transactions via an ever-longer lever.

What about open market operations and money demand?

What about the common view and empirical evidence that monetary policy affects
output? For example, Table 1 shows that federal funds rate shocks explain up to 40%
of the variance of output, while explaining none of the variance of prices.

Choosing o fiscal and even frictionless deseription of the price lesel does not
require that open market operations must have output-neutral effects. Open market
operations can still affect the intercst rate spreads of monetary assets, and interest
rate spreads can affect output. For example, Bernanke’s (1983) non-monetary view
of the great depression stresses the disruption of credit arrangements following open
market operations. These output effects can occur while the fiscal constraint alone
determines the price level. As Goodfriend (1988) reminds us, central banks pursued
active interest rate policy. with visible output effects, even under the classical gold
standard. One can add sticky prices to a fiscal model with monetary frictions, as
in Woodford (1997), to generate output variation related to inflation, but one need
not tie output to inflation (counterfactually, T might add) in order to explain output
effects of open market operations.

Stmilardvea fiscal theore of the price Tovel i not inconsistont with the obserearion
fhat money and nooiiuael conme olten tnove together, Money sy useful for trans
actions, and governnients typically provide it clastically as needed, for example by
following interest-rate policies. Tt does not follow from this observation that 4f (he
government exchanged bonds for money, there would be any effect on the price level.

2.7 Episodes

Dramatic episodes of hyperinflation, stabilization, currency collapse and so forth are
perhaps the most natural place to start evaluating the fiscal theory. I focus instead on
U.S. data below, in part because theories that are only good for extreme events in the
unstable monetary arrangements of faraway (to admittedly parochial U.S. observers)
lands will not in the end impact wonetary analysis of the U.S. cconotny. However, a
cick look at such episodes helps to illustrate the fiscal theory and make it plausible.

There is no tight relation between debt and the price level in many historical
episodes. Wars offer the most dramatic example. Nominal debt increases substan-
tially, often with relatively Tittle change in the price level. Of course, such nominal
debt increases also come with the explicit or mnplicit promise that future taxes will
be raised to retire the debt after the war. Hence both sides of the budget identity
change, and the price level need not be affected. In fact, recall that (short-term) debt
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sales with no change in future surpluses produce no extra revenue. The whole point
of selling extra nominal debt in a war is to raise revenue. If they raise revenue, such
sales must have come with an implicit promise to raise future taxes.

The same lesson applies in peacetime: If the government raises revenue by selling
additional (short-term) bonds, the debt sale must have come with an explicit or
implicit promise to raise future surpluses. Both sides of the identity move at the
same time, so we should not expect a tight relation between total nominal debt and
fhe price level.

Hyperinflations are classic pieces of evidence for the quantity theory, since money
and the price level both grow very quickly. However, hyperinflating countries issue
little nominal debt other than money, so money and nominal debt are the same thing
and the fiscal theory predicts the same hyperinflation as the quantity theory.

Hyperinflations are of course linked to government finances. In the standard
quantity-theoretic analysis, an intractable budget shortfall forces the government to
print money to pay its bills, and the money causes inflation. If 2 country tried to
finance an intractable budget shortfall by rolling over explosive quantities of one-week
interest-paying debt, while rigidly controlling the money stock, this would provide a
nice experiment: the quantity theory predicts no inflation while the fiscal theory
predicts hyperinflation.  Alas, it hasn’t happened. A country that had explosive
sesade oney prowth with no government budget problems would provide another
nice experitnent: The fiscal theory predicts no inflation and the (uantity theory
predicts hyperinflation. Unfortunately, all the recorded hyperinflations resulted from
cxplosive growth in nomiual governnent debt.

Sargent’s (1986) classic study of the ends of hyperinflations again points to a fiscal
link, though the analysis is quantity-theoretic and Ricardian. The budget problem
is solved; seignorage stops, so inflation stops. Again, the fiscal thcory makes the
identical prediction that inflation will stop once the budget problem is solved, though
directly rather than via its inducements to seignorage. In fact, the fiscal theory nicely
accommodates a troubling fact: money growth usually does not stop at the time of
the fiscal announcement that ends the hyperinflation. This fact usually has to be
explained by an increase in money demand at lower nominal interest rates.

Sargent’s analysis and a fiscal theory can differ substantially over the effects of
news about future surpluses or deficits. Tn a quantity-theoretic analysis, news about
futwre deficits that will result in future seignorage primarily affects ouly future infla-
tion. Cagan-style hyperinflation dynamics are the only way that future seignorage
can affect today’s price level, but such effects are weak since future money growth
15 discounted at the interest clasticity of money demand (see equation (32)), which
is on the order of 0.15. In a fiscal model with short-term debt, future deficits are
discounted at the much higher oross interest rate. producing discount factors on the



order of 0.95. Thus, the fiscal theory can predict a much stronger reaction of current
prices to news of far-off deficits. This prediction depends on details in both cases:
if news of future deficits causes the government to start printing money now, the
quantity theory can also predict current inflation, and if there is a lot of long-term
debt the fiscal theory can predict no current inflation but instead a fall in long-term
bond prices reflecting expected future inflation.

In this line, the Asian currency plunges of late 1997 cry for a fiscal analysis. It
seems much more plausible that the currencies plunged on bad fiscal news. induced bv
a wave of bank insolvencies, than on news that open market purchases or seignorage
would soon double the money supply. Bad fiscal news also lowers the price — raises the
interest rate — of longer-term debt, and high interest rates are characteristic of these
crises. The fiscal story also makes sense of the fact, surprising to a standard analysis,

that many governments had ample foreign exchange reserves (Burnside, Eichenbaum
and Rebelo (1998)).

Similarly, Argentia suffcred great stress on its currency board during the Peso
crisis, including very high interest rates. Reserves were high in this case as well-
the currency was 100% backed. Again, this was a time of great fiscal stress for the
goveruruent. The temptation to abrogate the board and devalue might well have
tirned into necessity. The high interest rates make sense again as high nominal rates
that include this probability.

Brash (1996) unwittingly offers an essentially fiscal view of New Zealand’s cele-
brated monetary reforms. Though he is the governor of the Reserve Bank of New
Zealand, his description of that country’s disinflation spends 40 pages on microcco-
nomic reforms, tax reforms, and large and successful fiscal policy reforms before even
talking about monetary policy. Then he describes only the political economy of a
inflation contract, without once mentioning monetary restriction or open market op-
erations by which this contract is supposed to be implemented. A fiscal theorist sees
direct causality from dramatically good fiscal news to the price level in which the
actions of the central bank were largely irrelevant.

As Woodford (1996) emphasizes, a fiscal analysis makes sense of the otherwise
pointless deficit targets for entry into the European Monetary Union. If (say) Italian
debt is to trade at par with (say) German debt, then either Italian surpluses must be
sufficient to value that debt, or Germany must implicitly or explicitly stand ready to
bail out the [talian budget. OF conurse, Italian debt may instead trade at a discount,
reflecting a possibility of explicit default. Therefore, one must read the deficit targets
as an attempt to avoid explicit default as well as subsidy.
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3 U.S. debt and inflation

3.1 Data

Easily available U.S. governinent deficit and debt data are potentially poor approx-
imations to the economic concepts one wants. Above, all, it is unportant to create
a surplus series that corresponds to the revenue from debt operations. (Auerbach
Gokhale and Kotlikoff (1994) stress the Larger difficultios of deficit Ineasurement. )

To produce more accurate data, I created annual data on privately held U.S.
government debt from the CRSP government bond files, which in turn record data
from the Treasury Bulletin. From these data, I created an annual series on the total
real value of the debt, vf as the sum of December 31 price times quantity of all bonds
outstanding, divided by the December CPIL. [ estimated the annual rate of return
on the government bond portfolio rf,; from the Fama-Bliss (1987) zero-coupon bond
return series multiplied by December 31 (2) portfolio weights. Then, 1 estimated the
annual surplus from the identity sf ; = vfrg, , — vg - (It is more natural in annual
data to date December 31, year ¢ debt as v? rather than vy, 80 this identity has
slightly different timing thau the discrete time identities studied above in which Vg
denotes beginning of period debt.) T also created a zero-coupon cquivalent maturity
stracture f3,{# 1 7) by adding up the principal and all coupons of all bonds ontstanding
at Decerber 310 year £ that come due in year ¢ + 4. [ count the monctary base as
zero-maturity debt. The data is described in detain in an Appendix available on the
author’s website.

3.2 Surplus, debt, and returns

Before addressing the fiscal theory directly, I characterize the new data on surplus,
debt and returns. I also develop the central patterns that we must try to match.

3.2.1 Surplus

Figure 2 presents the primary surplus inferred from bond data as above together with
the conventionally measured surplus or deficit. The two sories correlate well through
the 1970s, when interest payments on the debt were small. In the 1980s, however,
the primary surplus does become positive, while the deficit remains large, reflecting
large interest payments on the outstanding debt.

One’s first reaction to a view that the price level is set by the interaction of
nominal debt and real surpluses might be to ask: what surplises? Has not the Federal
government been in deficit continuously for the last 30 veurs? Of course, the theory
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refers to the primary surplus, correctly measured; the graph offers hope for the view
that debt is eventually repaid with primary surpluses.

The surplus shows a clear cyclical pattern, dipping in the recessions of 1975, 1982
and 1990. Interestingly, the primary surplus suffers its biggest negative shock in 1975,
with the onset of severe inflation, not during the Reagan deficits of the 1980s.
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Figure 2: Real primary surplus inferred from bond data and Federal surplus/deficit.
All series deflated by the consumer price index. The Federal surpius or Deficit is
monthly observations of annual averages.

Figurc 3 contrasts three measures of the primary surplus. The preferred “return
calculation” infers the surplus from growth in total debt and the estimated rate of
return on government bonds, while the “revenue calculation” sums up revenue from
bond transactions during the year, as described in the Appendix. The net of interest
surplus is reported by the Treasury, and consists of the total surplus or deficit less
interest payments, but not gains and losses incurred from bond sales or purchases.

The three series corrclate well, but not perfectly. Unusually active debt policy
n 1990-1991 and 1995 drive a wedge between the revenue and return calculations.
Both measnres somewhat miore pessimistic than the net of interest surplus series. The

difference is substantial most recently: rather than a $80 billion primary surplus, the
bond data show almost no primary surplus or deficit.

Figure 4 presents the components of the revenue-based real surplus series. One
can see that the cyclical variation in surplus (the negative of revenue) is driven by
variation in new bond and bill sales. However, the need to pay coupons and redeem
maturing bonds soon catchies up with new sales. From 1983 to 1987 for example, new
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Three measures of primary surplus
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Figure 3: Real surplus inferred from bond data and net of interest surplus reported
by the Treasury. The “return calculation” starts by estimating the rate of return on
governinent bonds, and then imputes the surplus from the rate of retun and erowth
[w] 1

in total value. The “revenue calculation” is based on a direct estimate of revenue
frotn debt transactions.

sales continue to rise but revenue declines. Bond sales are spread over maturities,
aud Lhus the maturing bonds are much smoother than the bond sales. For example,
with only one-period debt, maturing bonds would equal the previous period’s sales.
Lately, the Treasury has started to sell more of existing issues. Seignorage — change
in the monetary base - is an insignificant contributor to government revenue.

3.2.2 Surplus and output

In order to focus on the cyclical properties of the surplus, Figure 5 contrasts the
surplus/consumption ratio with the output/consumption ratio. Dividing by con-
sumption allows us to scale variables with growth, producing plausibly stationary se-
ries. [ divide the surplus by consumption rather than output to avoid avoids putting
business-cycle output variation in the surplus measure. The output /consumption ra-
tio exploits the relative stability of consumption (permanent income) to produce a
business cycle indicator. (Sce Cochrane (1994a).)

The graph emphasizes that most variation in the surplus is the predictable result of
output variation. The dramatic deficit of 1975 is associated with a severe output drop.
‘The initial Reagan deficits also line up nicely with output. Only 1984 and 1985 are
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Figure 4: Components of real revenue from bond sales. Revenue (negative surplus)
is, by definition, equal to new bond sales 4 change in quantity outstanding + change
in base - maturing bonds -coupon payments.

years with somewhat kwger surpluses than would be expected. The “Reagan deticits”
resulted from large inferest costs on a stock of debt built up over several recessions,
not, as is often claimed, from an wnusually loose primary fiscal policy. The graph
also points to a sceular relation between surpluses and output. The output slowdown
that started in about 1973, even relative to consumption, is associated with a similar
secular decline in the surplus.

3.2.3 Surplus and inflation

Figure 6 presents the surplus/consumption ratio together with annual CPI inflation.
Since inflation and the surplus are both procyclical, it is little surprise that business
cycle movements in the surplus are positively correlated with business cycle move-
ments in inflation through the 1970s. On the other hand, the longer-term variation in
the surplus and inflation are negatively correlated, as shown by the moving averages.

3.2.4 Bond returns and debt growth

Figure 7 presents the real rate of return on the government bond portfolio, together
with the three-month and five-vear real rates of return which, along with other re-
turns, are used to construct it.
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Figure 5: Surplus/consumption and output/consumption ratio.  The out-

put/consumption line graphs y/c — E(y/c) so that the graphs fit on the same scale.
Consumption is nondurable plus services conswnption, output is GDP,
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Figure 6: Real primary surplus divided by ND&S consumption, and annual CPI
inflation. Moving averages use 3 vears’ data on each side.

Before about 1980, the averagse maturity structure is still quite short. Therefore,

the government bond portfolio return tracks the three mouth rate pretty well. In fact,



since the monetary base, which pays no interest, is such a large fraction of government
debt in this period, the rate of return on government bonds is typically a few points
less than the 3 month rate. [n the 1980s and 1990s, the maturity structure lengthens.
Now the government bond average behaves much more like a long-term rate, subject
to large swings as long-term bond prices move around.
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Figure 7: Real rate of return on government bond portfolio, and threc-month and
five-vear zero coupon rates of return. The government hond portfolio return is esti-
mated as the average of all zcro-coupon returns weighted by the zero-coupon maturity
structure at the beginning of the year.

Figure 8 presents the real rate of return on government bonds and the real percent
increase in the value of the debt. The surplus (as a fraction of value) is the difference
between the growth in total debt and the return on the government bond portfolio,
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so this graph documents the sources of surplus variation.

[n 1975 there was a large (25%) increase in the total value of government debt,
However, the rate of return on government bonds was not large at all, so we estimate a
large primary deficit, as shown above. Debt also grew very quickly in the early 1980s,
but around half of that growth was due to very high real returns on outstanding debt.

This is why the surplus measure above did not find extreme primary deficits, as one
might have expected.

The graph also reminds us that the real rate of retum on government debt in-
creased dramatically i the carly 1980s and has stayed high and variable since. This
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Is in part due to higher real returns on government bonds, and partially due to the
smaller proportion of monetary base in the debt.

Finally, the graph documents an important and interesting correlation pattern.
The surplus is very well negatively correlated with debt growth; returns are positively

correlated with debt growth, and the surplus is negatively, though weakly correlated
with returns.
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Table 3. Correlation matrix of government bond return, real debt growth
and surplus/debt ratio.
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Figure 8: Real return on government bond portfolio, real debt growth, and sur-
plus/debt ratio. The real bond return is estimated from the returns on zero-coupon
bonds weighted by the beginning of year maturity structnre. Real debt growth is
the growth in total market value of the debt. The three sories arc related by the
accounting identity t)t/"‘"‘c-‘t_i = /'i“ - 8/ 0 ).

3.2.5  Surplus, value and inflation
I :

Fignre 9 presents the real value of the debt value and the surplus, ench scaled by
consumption, and inflation. The surplus is positively associated with inflation, and
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negatively associated with changes in value; we will work hard to understand these
correlations.

Debt, Surplus and Inflation
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Figure  9: Value/consumption, swrplus/consunption and  inflation.

Value/consumption is shifrod down by 45 perecntase points to it on the erapl with
the other two series.

3.3 Explaining the correlations

Our task is now to understand the pattern of correlations documented above. I start
by viewing the surplus and nominal debt ag policy choices. The price level is then
determined by the government budget constraint. The central issue in matching the
data this way is understanding the real value of the debt. If the government controls

the nominal value, then the price level is trivially the ratio of nominal to real value
of the debt.

A Ricardian or monetary story is backward- looking: the nominal value of the debt
is determined by the accumulation of past deficits, the price level is determined by
Mw = py, and these two determine the real value of the debt. The present, value
of future surpluses must then adjust to pay off this debt. A fiscal story 18 forward-
looking. The real value of the debt is determined by the present value of expected
future surpluses, and the price level (and/or long-term bond prices) adjusts to equate
that real value to the nowminal value. Equivalently, the monctary and fiscal alalyses
tell different stories about growth in value. In either case, the accounting identity

L0
Y,

= —
t1
“;L ,1,;1

I’
5{, Pl

8



holds. In a monetary story, the ex-post real rate of return on government bonds
is the predetermined nominal rate deflated by the monetary-determined price level.
Therefore, this identity determines the new real value of the debt vy, from current
and past information. In a fiscal story, the value of the debt V41 18 determined first;
this identity then determines the ex-post rate of return on government bonds 7 ;
the price level (or the prices of long-term bonds) adjust »%, | = rp;/pep; so that the
identity holds.

From this perspective, the central puzzles are that the level of the real value of
the debt seems to have very little to do with surpluses, and, worse, high surpluses
are associated with declines in the value of the debt. This pattern of correlations is
what a backward looking-view with relatively stable mouey and hence prices might

expect: high deficits mean growing real debt, and the current value of the debt is just
cumulated past surpluses.

To see the puzzle from the perspective of a forward-looking view, consider an
AR{1) model for the surplus, which the graphs suggest is reasonable. [f we write
s{ = psy_; +¢&; with constant expected returns we obtain a perfect positive correlation
between surpluses and debt.

Op

N A T B .
ve = By y 3 Sty = 7 — &
- 1 ,:";/)

Cuarrently high surpluses indicate high surpluses in the future, sl thus should in-
dicate a high real value of the debt. But this positive correlation between surpluses
and the value of the debt is completely counterfactual; the value of the debt declines
when surpluses are high. (This is the basic idea of Canzoneri, Cumby and Diba’s
(1997) rejection.)

Of course, an AR(1) surplus process is obvious but perhaps too simple. If we
model the surplus as an AR(2) or higher process, low current surpluses can come
with news of higher future surpluses, so that the value of the debt rises. While
appeal to such a model may seem contrived at first, on second thought it is in fact
the most plausible view. Deficits go up - surpluses decline - when taxes decrease
and spending increases in a recession. In this situation, the government sells more
nominal debt precisely to raise revenue. As we have seen, the only way extra nominal
debt sales can raise revenne is if they come with a promisc to raise surpluses in the
future. If a low surplus did not come with promises of increased surpluses in the

future, the government would not raise any extra revenue with extra nominal debt
sales.

To understand the issue, it is worth thinking about alternative policies that the
government might follow. The extra revenue to cover the declining surplus must
come from somewhere. T current surpluses decline i a recession and e government
holds future surpluses constant, the price level must increase. This implies a low
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or negative (net) real return on government bonds; the “extra revenue” comes by
inflating away the real value of outstanding debt. This policy — financing cyclical
deficits by inflating away outstanding debt — would obviously lead to much more
volatile and countercyclical inflation. Thus, the fact that the government follows the
current policy, selling more debt in recessions while promising to raise surpluses in
the following booms, smooths inflation and the value of government bonds, at least
to some extent,

3.3.1 An exogenous-surplus model with short-term debt

To tell a quantitative version of this story, I specify an exogenous path for the surplus
and debt. I find the real value of the debt as the present value of the surplus, and the
price level is the ratio of real to nominal debt. T specify the processes to deliver the
correlations in the data; surpluses are correlated with declining values of the debt, the
debt moves much more slowly than the surplus and its level is poorly correlated with

the surplus; real and nominal debt growth track closely, and the surplus is negatively
correlated with inflation.

Modeling surplus wnd value.

To match the model with stattonary tirme series, T oxamine the real value/ con-
stunption and surplos/consimnption ratios and the inHation rate (rather than price
levelj. As an accounting identity, the value/consumption and surplus/consumption

ratios obey
o 1o (5?“ n ‘inu) (33)

Ct T € \Ct+1 Cag

Define § = F [Ct-}-l / (ct’rg‘ﬂ)]. I start by assuming this discount factor is con-
stant over time. Then, we can iterate (33 ) forward, take expectations and write the
value/consumption ratio as the present value of the surplus/consumption ratio. De-

note vey = vf /ey — E (vf /), sc, = s¢fe,— E(s¢/e,), and then the value/consumption
ratio also obeys the familiar identity,

oo
VG = Et Z ,@]SCH_J'

=1

I model the surplus as the sum of a “business cycle” component g, and a “long
run” component z,,

SCy = 2y + o4 (34)
Zy = Mzt Ey
Ay = Nalty | + Eny

=
[aNw]



We saw above how the surplus is highly correlated with output. Therefore, think
of the business cycle component a; as driven by varying output at constant tax
and spending policies, and not controlled by the sovernment. Think of the long-
term component z; as reflecting tax rates, spending policies and so forth, which the
government does control. However, for optimal-taxation reasons, the government
does not want to vary z period by period to offset a, for example increasing tax
rates in recessions in order offset the loss of tax revenue. Thus, as in much of the
tax-smoothing literature write 2, as a very persistent process, almost if not exactly a
random walk, and the goverment chooses ¢4, cach period

Given this surplus process, the real value of the debt is

o i O, O
vey = F 37801, = 2 + a 35
t t‘:;f- thi T T . et T . ¢ (35)

Putting together (34) and (35), we can write the observable series s, v in terms of the
unobservable surplus components z, ¢ as

8¢y 1 1 z Zt
= H”v ‘/' l” = B 36
v [ T 1 izim } { it } { e } (46)

Parameters

[ pick paramecters so ithat se, ce follow

S¢; _ 0.55  0.06 se ] .

[v(:t } B { —0.55 ().96} [w;,_l } F o 147)
o(bs)  Pev : 013 —-0.55
7 (6,) 035

‘This is the OLS estimate, except for the lower left —0.55 coefficient of v, ON 8Ci_q.
The OLS estimate is ~0.75 (s.e. = 0.26); T use —0.55 instead in order to satisfy
the constraint that this coefficient equal the negative of the coefficient of sc, on ve,_;
implied by the structural model, or more generally by the fact that vc is the present
value of sc. The corresponding “structural” parameters are

o N 0.64 0 a1 - .
[z, ] - { 0 (].87} [ o } e (38)

o(€2)  Pas 023 —0.95
[ a(ea)} ' 011 ]

; 3 =0.988.

'The difference between the “structural” representation (38) and the surplus, value
VAR (37) is very important. The surplus s = ¢ 4 7 is exogenons: it does not respond
to the real value of the debt or to prices. Yet the surplis secins to respond to the
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debt in the VAR representation, what Bohn (1998) interprets as “corrective action.”
In this case, the value of the debt reveals changing surplus forecasts.

As expected, the “structural” representation has one business cycle component,
Mo = 0.64, and one slow moving component with 7, = 0.87.

The negative correlation between surplus and value innovations in the data, —(.55,
induces an even stronger negative correlation between business cycle and long-run
surplus innovations in the “structural” model, —0.95. As above, this is a central part
ob the sioryr when there Is o negative business-cycle surplus shock, Lhe government
wants to raise revenue by nominal debt sales; to do so it must increase the present
value of future surpluses by increasing the long-run component of the deficit.

Inflation and nominal debt.

[ consider only one-period debt, whose nominal value is V. Real and nominal

debt are of course related by

L,’(l.

L. (39)
P

In this simple model, inflation is directly controlled by the government via the decision
of how much nominal debt to issue for a given real value of the surplus. Therefore, we
can model inflation or nominal debt and find the value of the other. T model inflation,
and then ealculate the siuoporting nominal debt policy Tater. {In discrete thue the
sovernment can only affect next period’s price tevel by changing nominal debt. It is
best to think of the model operating at higher than annmal frequency, however, so
the vovernment can control this year’s price level with this vear's debt.)

The government chooses debt so that inflation is a function of the two state
variables z, a :

dpy = Alnp, — Alnp = [ a, ] “t

[¢7;

where Alnp = E(Alup,) is the steady state. T chose the parameters v so that

SCt
(&)

dp =1 —0.21 ] (40)

One can recover the underlying nominal debt policy by differencing (39).

Clearly, this wodel will only capture the parts ot inflation that arc correlated with
surplus and value. This is i some sense the interesting part: we want to understand
the puzzling positive correlation of surplus and inflation. To fully capture the inflation
time series, we can add an additional inflation or nominal debt shock.

Artificial time series

Figure 10 presents artificial time series from this system. The shocks are generated
by a random nuwmber gencrator. Comparing to actual data on (he same series in
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Figure 9, we see that the system replicates the initially puzzling features of the data:
The value of the debt is poorly correlated with the surplus and moves more slowly
than the surplus; the short run correlations between valuc and surplus are negative —
the surplus is highly negatively correlated with growth in the value of the debt, and
business cycle movements in inflation are positively correlated with the surplus.

Simutated v/c, s/c and Inflation
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Figure 10: Artificial data on surplus/consumption, value/consumption and inflation.
Shocks are drawn from a random number generator.

If we use the sample residuals from the sc,ve VAR representation rather than
draw residuals from a random number generator, the sample and artificial sc, ve
series match by construction. However, since we do not have an inflation shock,
inflation does not match exactly. Figure 11 shows actual and simulated inflation,
using parameters (40). The figure shows that the model does a good job of matching
both the secular and cyclical fluctuations in inflation.

The parameters relating inflation to sc, ve are ad-hoe. I tried picking parameters
to replicate the OLS regression dp, = 0.08 x sc, — 0.21 x ucy + €;. This simulation
tracks the level of inflation better but misses the cyclical Auctuations. Since we can-
not statistically fit a three series model with two shocks, one cannot argue between
the two parameterizations on statistical grounds: T stick with the former paranieter-
ization since it produces a subjectively more convincing story at the business cycle
frequencies.

Debt policy and inflation simoothing

We think of the government as picking the nominal debt Vi along with the long-rn
surplus shock e, cach pertod. For convenience, 1 have characterized this policy by its



Actual and Siemulated Inflotion
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Figure 11: Actual and simulated inflation.

inflation outcome, but we should look at the actual nominal debt policy. The actual
and simuloted real debt orowth Cocpr /o) are exactly the same. Tenee, [ calelate
the nominal debt growth that generates simulated price level p by V, = pyoeps
Actual nominal debt groweh similarly geuerates actual inflation. Figure 12 presents
real and nominal debt growth; inflation is of course the difference between real and
nominal debt growth.

Figure 12 emphasizes that fluctuations in debt growth are far larger than fluctu-
ations of inflation. Furthermore, fuctuations in nominal debt growth closely mirror
fluctuations in read debt growth.

What policy for nominal debt growth would have resulted in zero inflation? The
answer is one way of getting at the question, what caused inflation? One answer in
this case is easy: if nominal debt growth had been the same as real debt growth,
inflation would have been zero. However, the character of such a policy is quite
surprising, since real debt growth and inflation are so strongly negatively correlated.
Nominal debt growth should have been more volatile, Tt should have declined cven
more sharply that it already did in 1973 and 1979, for exatnple.

We are used to the monetarist claim that bad inflation outcomes have come
from excessively volatile monctary policy; that stable (k-percent) money growth rules
would have led to stable inflation. The exact opposite is the case here. Growth in
the real value of the debt is so volatile, that steady (k-percent) nominal debt growth
would have resulted in wildly fluctuating inflation. Wild swings in nominal debt
growth in fact did a great deal to stabilize inflation.
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Figure 12: Real and nominal debt growth, and simulated nominal debt growth = real
debt growth x simulated inflation.

Real debt growth could also have been different. Of course, constant surplus along
with constant nominal debt would have given a constant price level, bhut it is niore
convincing to think about alternative surplus policies within the constraint that the
cyclical component ¢, is beyond the government’s control, and that the persistence of
the long run compounent z must be respected, leaving the government only the choice
of its innovation ¢,,. To have a constant price level in this way, the government
must choose positive long run shocks to exactly offset bad cyclical shocks. From the
identity (33), with A = E, — E,_;, no innovation in the rate of return implies

—Ase; = Avey = A Zﬁjsctﬂ

The model implies

, 1 L
A Zﬂjﬁctﬂ - mﬁzt + mfm‘

AJ"C} =&, T Ent

Solving for €.,

(1+ "”"”)eat.
(1+ nzﬁ)

Only this choice for e, will leave no innovation in the price level.,

Ezt =

A7



Evaluating the terms in parentheses using the above persistence parameters 1,, 77,,
the government could have eliminated inflation with a 2 process that had -1.00 corre-
lation with the a process, rather than the actual -0.95 correlation, and with a standard
deviation of 0.105 rather than 0.11. Again, we see how much inflation smoothing is al-

ready in debt policy. The orthogonal component of the surplus process that “caused”
inflation is quite small.

This example also shows quantitatively how the initially puzzling features of the
data fow naturally from @ covermment that is trying to stuooth inflition lespite
large cyclical surplus shocks. In order to smooth inflation, long-term surpluses must
rise when short-term surpluses decline, and low surpluses must be associated with
declining value of the debt.

This logic and Figure 12 also suggest how we could have missed a fiscal deter-
mination of inflation all along. If we had lived in an economy with stable nominal
debt, fluctuating real values and correspondingly fluctuating inflation, or if we had
lived in an cconomy with stable real values of the debt but fluctuating nominal val-
ues causing inflation, we would have noticed. In fact, we lived in an economy with
wildly fluctuating real values of the debt, and with nominal values that almost-but
not quite-smoothed inflation. Equivalently, there is so little independent variation in
real and nominal values of the debt, that we noever see tine series corresponding to
classic experiments, in which sone of surplns or debt s varied and the other is held
constant.,

The idea that the government can separately determine nominal debt and sur-
phuses is strained, however. lu fact, nominal debt sales are the most likely signal of
future surpluses. If the government simply sold less debt in the late 70’s, consumers
may have misread this to mcan that future surpluses were also going to be lower, so
revenue from bond sales would have been less. The next step in this kind of modeling
therefore should be to recognize a regime. Consumers rationally infer expected future
surpluses from nominal debt sales. Then, the government can really only choose one
quantity at each date. To change inflation, the government must change regimes to

one in which nominal debt sales do and are understood to carry larger changes in
future real surpluses.

Over the long run of decades, the nominal debt growth and inflation are positively
rather than negatively correlated. Hence, at very low frequencies we can understand
mflation as the consequence of excessive nominal debt growth with relatively constant
surpluses rather than require changing expectations of future surpluses to do the work.



3.4 Bond returns

So far, T have assumed that the expected government bond return is constant. Vari-
ation in the expected rate of return at which future surpluses are discounted may
account for substantial variation in the real value of the debt. Suggestively, the gov-
ernuient bond return varies by about as much as the surplus/consumption ratio, so
variation in bond returns is at least a plausibly important source of variation in the
real value of the debt. Also, fluctuations in government bond returns are clearly as-
soclated with cyclical movements in inHation, and the disiuilation of the early 1980s
was associated with a large increase in bond returns.

In this section, I give a preliminary assessment of whether expected return varia-
tion is an important part of the story. T apply the methodology used by Campbell and
Shiller (1988) and Cochrane (1992) to decompose the variation in stock market prices
into expected dividend growth, expected return and bubble components. They find
that almost all variation in stock market vahies s due to varying expected returns
and almost none due to variation in expected future dividend growth, so perhaps the
same is true here.

Linearizing the present value relation

To separate the present value identity into additive return and sueplus compo-
neais, [ Taylor approximate the one-period identity (335 around its steady state and
iterate forward, following Campbell and Shiller (1988). Table 4 summarizes steady
state valnes and deviations from steady state

Notation
Variable Steady Deviation from Sample s.s. value
state steady state Mean*  in calculation
vl /ey ve  we, = In(wl/¢) —ve 43% 43%
st /e sc s = st/c, — sc 09%  +0.4%

Cr1/C Ac dey = In{cir /o) — Ae 3.2%
e r® riv = 1In(rg ) —In(r*) 0.64%
—L cen ) 1.025 0.99

N N
Tr+! oy

Table 4. Variable definitions and values for approximate present vilue identity.

YGeometric mean where appropriate, e.g.

ve = exp [E(In(v/er)] .



The linearized version of the iterated identity is

k k k
1 1 ; ,
Ve N — E g 17‘?4_]- + E P ey + s Y " plses + prucex (41)
j=1 j=1 i=1

s¢/cican be negative so I do not approximate it in logs. T verified the accuracy of
the approximation by graphing ve, constructed back from the last date in the sample
according to (41) against the actual value, and it is quite accurate. Letting the horizon
2o to infinity and taking expectations vields a linearized version of the present value
formula

vey &= —Fy Z (Fﬁlff}j + Z ,07*1(17(ij + —F, Z 08y (42)

oy o ve i

Real debt/consumption is high if the effective discount rate is low, or if future sur-
pluses are high. This identity holds for any information sct that includes ve /.

The steady state is defined by (1 — p)ve = p x scand p = de/r*. We may rightly
worry that the steady state and the fiscal theory in general requires consistently
positive and high surpluses. However, since pis quite near one — the average real
bond return is close to the average consumption growth rate - a very small steady
state surplus can service a large real debt.

The sample mean surphns/consumption ratio is in fact negative, and the sample
rean real ond return in Table 1is less than e sample mean conswption growth,
wnpiying p > | which means all the sums explode! However, as Figure 8 shows,
the low returns are driven by the 1970s and the low average surplus is driven by
the L980s. One might reasonably regard these experiences as unusual.  For this
reason I impose p = 0.99 rather than use sample means. The implied steady state
surplus/consumption ratio is 0.4%, which is positive but not unbelievably high given
the sample experience that has ranged from +2% to —6% (sec Figure 5)

Perfect foresight

The next question is, how much information should we consider when evaluating
the identity? First, let us assume perfect foresight. Suppose people knew exactly
what the path of future real government bond returns and future surpluses was going

to be. Does variation in surpluses or variation in returns account for variation in the
real value of the deht?

To answer this question, T caleulate at each date £ the ters in (11}, iterated to

the end of the sample. For example at date ¢, the “component due to future returns”
18

T
return compouent; = — Z‘ o oy
j=t+1

Figure 13 presents the resnlts. The sloping dashed line is the mean or steady state
plus the present value of the endpoint, p/ ~t0 /ep. The solid and dashed variable nes
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add the return component and the return plus surplus components to the endpoint
component. As we move back through time, these variable components explain varia-
tion of the v*/c ratio through time. The difference between “end + return + surplus”

and the actual v*/c ratio is due to the consumption component and approximation
error, both of which are small.

“grcent

Figure 13: Components of value/consumption ratio.

Starting in the mid 60s, the value of the debt falls dramatically. Since the
“end+return line” is fairly steady, but the “end-+return+surplus” line tracks the
decline; the decline is attributed to changing surpluses. The large deficits of 1975
and the early 80s were starting to appear on the horizon, driving down the value of
the debt. Starting in 1972, however, the “end+return+surplus” line is fairly steady,
while the “end+return” line drops rapidly. Now the high returns of the 1980s are
starting to matter. By 1980, future budgets moved back into surplus, but the value
of the debt is still low because interest (discount) rates are so high. As we move to

the present, good surpluses are discounted with fewer and fewer high interest rates,
raising the value of the debt.

With perfect foresight, then, both surplus and return variation are important in
understanding the real value of the debt.

A Simple VAR

Perfect foresight is of conrse an extreme assumption. What story can we tell
based on documentable patterns of forecastability in the variables? To address this
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question, I form the expectations in (42) with simple VARs. Denoting the VAR
T = Ay + &

we measure terms in (42) by, for example,

Z P 'Aln Tt

=1

E

:ctJ —e, [A(I - pA)'lazt]

where e, is a vector of zeros and ones that picks off the return element of the VAR.

I form the VAR with a single lag of the debt/consumption ratio, real bond return,
surplus/consumption ratio, and consumption growth. Table 5 presents the estimated
VAR equations. The important points: The real debt/consumption ratio is very
persistent (0.96), as we expect. Higher surpluses forecast lower debt (-0.73). Again,
we must think that high surpluses forecast low future surpluses to account for this
fact. The surplus is also persistent (0.46). Higher debt forecasts slightly higher (0.067)
surpluses. This is a key coefficient, and its statistical significance is encouraging.
Higher debt also forecasts higher bond returns (0.046), though this is less significant.
Overall, bond returns and consumption growth secm nearly unforecastable.

Left-hand Righi-hand variabic

variable | Int - Ingl o=t fe?
In® 0.96 -0.73 018 231 0.95
(t-stat.) (21) (-3.1)  (06)  (-3.7)

=2 0.067 046 -0.19 123 058
(t-stat.) | (29) (39 (-14) (4.0)

Inrf 0.046 -0.23 0.13  -046 0.20
(t-stat.) | (1.3) (-1.3) (0.7) (-1.0)

In & 0.00 0.001 0.06 0.37  0.05
(t-stat.) (0.00) (0.02) (0.8) (2.2)

Table 5. OLS regressions 1960-1996. T-statistics in parentheses

Figure 14 presents the contributions of return, surplus, and consumption growth
terms to explaining the debt /consumption ratio, along with the actual ratio. For
. . - 4 —

example, the line marked return graphs the time series e, A({ — pA) 'z,

In contrast to the ex-post decomposition, the forecastable components of the sur-
plus now almost exactly account for all variation in the value of the debt. The central
facts behind this result is that higher value forecasts higher future surpluses, as seen in
the cocfficient of surplus on value in the VAR, and surpluses arc persistent. Though a
higher value also forecasts a lower bond return, bond returns ave much less persistent.
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Curmponents af real debt, meusured by VAR
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Figure 14: Components of value, as measured by VAR.

We can make the same point quantitatively with a variance decomposition. From
(12),

™ CXE
- . — 1 0 A L ; B} .
var lvey - 2 o cou (‘“(5«‘-, p';,,r,j) + ) Tevo(veg, deyyg)
j=1 Ge=l

| .
+— Z P cov(vey, s¢iy )

ve o

The debt/consumption ratio can only vary if it forecasts returns, surpluses or con-
sumption growth. The question is, which components account for fAuctuations in
value? I estimate the above moments from the VAR representation. For example,

> pleov(uey, scy ) = e, E(za’ ) pA(I — pA) te,; E(zz') = > ANAY

Table 6 presents the fractions of debt value variance so explained. Again, we see
that forecasts of future surpluses account for the vast majority of fluctuations in debt

value, Furthermore, almost all variation is acconnted for; we do not have to rely on
bubble terms.

Surplus | Return | Consumption
84.7% | 13.6% 2.6%

Table 6. Fractions of debt value/consumption explained by VAR fore-
casts of surplus/consuniption, government bond retwrns and cousumption



growth. Each term is 100 x cov(vcy, ¥, p?ayy ) /var(ve,) as estimated from
the VAR representation.

We are left with an unsettling picture. Based on perfect foresight, expected re-
turn variation is an important determinant of the value of the debt. Based on a
simple VAR, expected return variation is unimportant. The latter result depends on
the VAR: Variables such as yield spreads that forecast more long-run interest rate
varintion could raise the contribution of hond returs.

3.5 Maturity

The maturity structure is also potentially significant in our attempt to make sense
of fiscal price determination. Bad fiscal news might be met by declines in long-term
hond prices rather than a rise in the price level. Long-termn debt sales can raise
revenue with no change in future surpluses, by diluting the claims of existing long-
term bonds. The inflation of the 70’s came down sharply along with large sales of
long-term debt in the early 80s. and inflation comes down with large debt sales in
recesstons. This mechanism may provide part of the explanation. Here | present some
facts about the maturity structure that help us to see whether this is an important
rotte to follow.

Figure 15 presents measures of the maturity structure, on a zero coupon equivalent
basis as always. Overall, the maturity structure is surprisingly short: 10 to 70% of the
debt has maturity one year or less, and is rolled over every year. These are face values;
the market values of long-term debt are even smaller. As is well known from simpler
measures, the maturity structure was quite short until about 1975. Then longer term
debt gradually became more and more important. The build-up in long-term debt
has been gradual, peaking in about 1988.

Figure 16 presents the maturity structure of debt with more than one-year matu-
rity. (One-year and less maturity is such a large fraction of the debt that one cannot
see the rest if it is included.) Starting in 1960, a few very long-term, low coupon bonds
are outstanding. The spikes in the maturity structure are the principal amounts of
these bonds. As the honds age, the spikes move in towards the zZero-maturity point.
The government sold very little long-term debt. so the major feature of the term
structure, and the root cause of the shortening maturity structure seen in Figure 15
is the aging of this long-term debt.

Starting about 1975, along with the first big primary deficit, we can see the
effect of new, regular long-term debt sales. Initially, these sales also leave lumps in
the maturity structure, but soon the coupons of the accummbated long-term honds
stnooth the maturity structure. A few large sales in the mid-1980s show up as hamps
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Figure 15: Maturity structure of debt, on a zero coupon equivalent basis. For exam-
ple, debt between one and two years includes debt with one and two year maturity,
plus all coupon payments that come due between one and two years.
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Figure 16: Maturity structure of debt, on a zero-coupon basis. Each curve is the face
value of outstanding debt divided by the face value of all debt.



4 Conclusion

Two main themes recur through this article. First, one can apply the view that
money is valued because it is backed to modern economies with apparently unbacked
fiat money. In systems in which money is explicitly backed such as a gold standard or
currency board, it turns out that the backing in terms of overall government resources
is all that really matters, and this backing continues to matter when explicit backing
disappears. When money is valued because it is backed. the fact that certain assets
have a liquidity value in exchange has at best second-order effects on the price level,
and the value of money will therefore not be affected by financial innovation. Second,
in order to understand U.S. data from this fiscal perspective, we must view the
primary surplus process as one in which a negative shock today induces a positive
shock in the long run. While not immediately obvious, this is a natural specification.
The government is faced with cyclical surplus shocks about which it can do little, yet
it does not want wildly fluctuating and countercyclical inflation. Therefore, it sells
extra debt in recessions, raising revenue by so doing because it unplicitly promises to
raise subsequent surpluses.
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