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Abstract

There have been attempts to resurrect the fiscal theory of the price revel (FTPL). The
original FTPL rests on a fundamental compounded fallacy: confusing the intertemporal
budget constraint (IBC) of the State, holding with equality and with sovereign bonds priced
at their contractual values, with a misspecified equilibrium nominal bond pricing equation,
and the ‘double use’ of this IBC. This generates a number of internal inconsistencies and
anomalies. The FTPL is not about endogenous money issuance guaranteeing solvency
of the State when public spending and taxes are exogenous. The problem is not about
empirical content or the realism of the assumptions, but about flawed internal logic.
The issue is not just of academic interest. If fiscal authorities were to take the FTPL
seriously, costly policy accidents, including sovereign default and hyperinflation, could
result. Interpreting the FTPL as an equilibrium selection mechanism in models with
multiple equilibria does not help. Attempts by Sims to extend the FTPL to models with
nominal price rigidities fail. The attempted resurrection of the FTPL fails.
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1 Introduction
1.1  Theoriginal FTPL

The fiscal theory of the price level (FTPL) was developed in the 1990s and early 2000s by a
number of distinguished economists, among them Leeper (1991), Sims (1994, 1999a), Woodford
(1994, 1995, 1996, 1998a, 1998b, 1998c, 1999, 2001) and Cochrane (1999, 2001, 2005). It was
further discussed and developed by many others, e.g. Cushing (1999), Loyo (1999), Kocherlakota
and Phelan (1999), Christiano and Fitzgerald (2000), Schmitt-Grohe and Uribe (2000) and
McCallum (2001). The FTPL was quite popular for a number of years, with extensions to open-
economy settings (see e.g. Sims, 1999b, 2001; Bergin, 2000; Dupor, 2000, and Daniel, 2001),
although there were few, if any, attempts at empirical verification of its observable implications.

The original FTPL proposed an alternative theory of the determination of the general price
level in a dynamic monetary general equilibrium model with freely flexible nominal prices. This
version of the FTPL was shown to be a fallacy by Buiter (1998, 1999, 2001, 2002 and 2005),
Niepelt (2004) and Daniel (2007). We shall focus here on Buiter’s arguments. The original FTPL
was based on an elementary but fatal error: it confused a budget constraint with an equilibrium
condition. Specifically, it confused the intertemporal budget constraint (IBC) of the State (the
consolidated general government and central bank), with a misspecified equilibrium sovereign
nominal bond pricing equation. It then applied this ‘equilibrium condition’ twice.

The original FTPL asserted that the IBC of the State, holding with equality and with
government bonds priced at their contractual (i.e. free of default risk) values, determines the
general price level. The equilibrium value of the general price level equates the real value of the
outstanding stock(s) of nominal government bonds (priced at their contractual values) to the
present discounted value of anticipated future augmented primary surpluses of the State.l The
authors of the original FTPL did not recognize that this ‘additional’ equilibrium condition — that
the IBC of the State holds with equality, with sovereign bonds priced at their contractual values
— had already been used elsewhere in the model: it is an implication of the equilibrium real
resource constraint and the IBC of the representative consumer, holding with equality and with
bonds priced at their contractual values. This IBC holds with equality when household
consumption and money demand are derived from the optimizing behavior of forward-looking
households with rational expectations, when there is non-satiation in real money balances and/or
consumption.

The aforementioned fatal fallacy was compounded with another confusion: the identification
of the FTPL with “fiscal dominance” or “active fiscal policy and passive monetary policy”” in a
game-theoretic view of the interaction of monetary and fiscal authorities (see e.g. Leeper, 1991;
Bassetto, 2002, and Minford, 2017). This is discussed in Section 1.3.2. The perfectly coherent
(and conventional) view of the determination of the price level and the interaction of fiscal and
monetary policy in the famous “Unpleasant Monetarist Arithmetic” model of Sargent and Wallace
(1981) has sometimes been misinterpreted as an example of the FTPL because that that model

1 Primary surpluses are non-interest revenues net of non-interest expenditures. The augmented primary surplus of the
State is the primary surplus of the State plus the value of the change in the stock of central bank money, minus any
interest paid on central bank money.
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has a “second policy regime’ — “fiscal dominance’ — when the public debt to GDP ratio and real
public spending and real net taxes as a share of GDP are kept constant and base money issuance
is endogenously determined to satisfy the budget constraint of the State.2 Clearly, the issue of
monetary vs. fiscal dominance is an important one both theoretically and empirically. Both policy
regimes should, however, be analyzed in conventional, non-FTPL models, in which the IBC of
the State, holding with equality and with all financial instruments priced at their contractual values
is imposed only once.

Kocherlakota and Phelan (1999) investigated whether it might be possible to salvage the
FTPL by interpreting it as an equilibrium selection mechanism when there are multiple equilibria
(Kocherlakota and Phelan, 1999). They reject this interpretation because the FTPL as an
equilibrium selection mechanism can select unacceptable equilibria. We discuss this in Section
2.3.1 and confirm the conclusions of Kocherlakota and Phelan. Buiter (1998, 1999, 2001, 2002
and 2005) showed that the original flexible price level FTPL produces a handful of anomalies and
one logical inconsistency or contradiction.

The FTPL is a fallacy regardless of whether the model of the economy is deterministic or
stochastic. It is a fallacy when expectations are forward-looking, forward-looking and rational or
backward-looking. Note that neither inconsistency with the empirical evidence nor the lack of
realism of its assumptions were reasons for the refutation of the FTPL by Buiter, Niepelt and
Daniel. A logically inconsistent theory has no empirical implications, and the realism of its
assumptions is irrelevant.

1.2 The resurrection of the FTPL

The refutations of the original FTPL by Buiter, Niepelt and Daniel were never disputed, let alone
shown to be incorrect, in scholarly publications or other scientifically reputable media or fora. It
is therefore surprising indeed that a theory exposed as a fallacy is making a comeback. This
resurrection has both a scholarly and an economic policy dimension.

As regards the scholarly revival, on 1 April, 2016, a conference with as its theme “Next Steps
for the Fiscal Theory of the Price Level” was held at the Becker Friedman Institute for Research
on Economics at the University of Chicago.3 Three of the four originators of the FTPL,
Christopher Sims, John Cochrane and Eric Leeper, participated and asserted its continued validity
and relevance (see e.g. Sims, 2016b; Cochrane, 2016b, 2016c; Leeper, 2015; Jacobson et al.,
2016). Only Michael Woodford was missing.

The attempted scholarly revival takes two forms. One is an unreconstructed restatement of
the original FTPL in a world with flexible prices. No new arguments are offered and because
repeated assertion is not yet accepted in scholarly circles as an alternative mode of proof to

2 Sargent and Wallace (1981) and Sargent (1987) also show that in the ‘game of chicken’ between the
monetary and fiscal authorities, both outcomes produce outcomes for the general price level that are
perfectly consistent with conventional monetary theory. Since all non-monetary government debt in the
“Unpleasant Monetarist Arithmetic” model is index-linked or real, the FTPL cannot even get to first base
in this model.

3 For the program and links to the presentations see https://bfi.uchicago.edu/events/next-steps-fiscal-
theory-price-level. The only critical noise at the conference came from Harald Uhlig (2016).
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induction and deduction, we dismiss it in what follows using the familiar earlier arguments of
Buiter and Niepelt.

1.2.1 Sims’s new FTPL: the FTLEA

The second attempted scholarly resurrection of the FTPL, due to Sims (2011, 2013, 2016a, 2016b,
2016c) uses dynamic monetary general equilibrium models with sticky nominal prices. There is
both a New Keynesian and an old-Keynesian variant. Sims now accepts that the Old-Keynesian
variant is not an example of his ‘new’ FTPL; we deal with it in Section 4.3. The New-Keynesian
variant also turns out to be quite unlike the traditional FTPL in that it does not use the IBC of the
State twice (holding with equality and with sovereign bonds priced at their contractual values).
However, it also does not produce the result, insisted on by Sims (2011, 2013), that sovereign
solvency is always guaranteed, in equilibrium, by the appropriate response of consumption and
of nominal and real discount factors to the introduction of a ‘non-Ricardian’ budgetary policy.
Instead it produces logical inconsistencies that are similar to but not identical to those that sank
the original FTPL. This New-Keynesian FTPL (or FTLEA - for fiscal theory of the level of
economic activity) turns out to be a perfectly conventional macroeconomic model for which non-
Ricardian budgetary rules may be, but are not guaranteed to be, consistent with government
solvency in equilibrium.

1.2.2  Why the fallacy of the FTPL matters in the real world

The main reason we are worried about this attempted resurrection of the FTPL is that during 2017,
the FTPL cropped up twice in the economic policy arena. In Japan, Katsushiko Aiba and Kiichi
Murashima noted - referring to the ‘new’ FTPL (in the version developed by Christopher Sims
(2011, 2013, 2016a, 2016b, 2016c¢)) - that “... the Nikkei and other media have recently reported
his prescription for achieving the inflation target based on the FTPL. We should keep a close eye
on this theory because PM Abe’s economic advisor Koichi Hamada is a believer, meaning that it
might be adopted in Japan’s future macroeconomic policies™. (Aiba and Murashima (2017, page
1). In Brazil, André Lara Resende (2017) argued in a contribution to Valor Econdmico, a Brazilian
financial newspaper, that high real interest rates in Brazil are simply the result of high nominal
interest rates. His analysis is based on the analysis of John Cochrane in Cochrane (2016a), which
has the FTPL as one of its key building blocks.

There are material real-world policy risks associated with the FTPL: policy disasters could
happen if fiscal and monetary policy makers were to become convinced that the FTPL is the
appropriate way to consider the interaction of monetary and fiscal policy in driving inflation,
aggregate demand, real economic activity and sovereign default risk.

The key assertion of the FTPL is that, no matter how large the outstanding stock of domestic-
currency-denominated public debt and the public sector deficits that have to be financed, now and
in the future, there is no need to worry about the fiscal-financial-monetary program of the State
becoming unsustainable. Debt sustainability analysis will always produce the answer that the
public debt is indeed sustainable. This miracle happens because, no matter how large the nominal
value of the debt stock, there always exists a value of the general price level high enough to make
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the real value of the outstanding stock of public debt small enough for the fiscal-financial
monetary program to be sustainable. And, somehow, the actual price level always takes on this
unique value that ensures the sustainability of the public finances. In the more recent alternative
version of the FTPL proposed by Sims, the role of the general price level is taken over by the
level of real economic activity — real GDP, say.

An implication of the FTPL is that monetary and fiscal policy makers — either acting in a
cooperative and coordinated manner or acting in an independent and uncoordinated manner — can
choose just about any paths or rules for real public spending on goods and services, real taxes net
of transfers, policy interest rates and/or monetary issuance, now and in the future, without having
to be concerned about meeting their contractual debt obligations. Somehow, the general price
level (in the classic FTPL) or real aggregate demand (in the FTLEA version of Sims) is guaranteed
to take on the value required to ensure that the real contractual value of the outstanding stock of
nominal non-monetary public debt outstanding is always equal to the present discounted value
(PDV) of the current and future real augmented primary surpluses of the State, even if the
budgetary, monetary and interest rate policy rules are designed in ways that ignore the need to
satisfy the IBC of the State.

Because this is manifestly incorrect (as shown in Sections 2, 3 and 4) it could be extremely
dangerous if taken seriously and acted upon by monetary and fiscal policy makers, as pointed out
in Buiter (2017a, 2017b, 2017c). After all, what could be more appealing to a politician anxious
to curry favor with the electorate through public spending increases and tax cuts, than the
reassurance provided by the FTPL, that solvency of the State is never a problem? Regardless of
the outstanding stocks of State assets and liabilities, the State can specify arbitrary paths or
(contingent) rules for public spending, taxation, monetary issuance and/or nominal policy interest
rates. Explosive sovereign bond trajectories will never threaten sovereign solvency. The general
price level or real economic activity, working through the nominal and real discount factors, will
do whatever it takes to make the real contractual value of the outstanding stock of nominal
government bonds consistent with solvency of the State for arbitrary, non-Ricardian budgetary
rules. If some misguided government were to take this delusional theory seriously and were to
act upon it, the result, when reality belatedly dawns, could be some combination of painful fiscal
tightening, government default, excessive recourse to inflationary financing and even
hyperinflation.

1.3 What the FTPL is not

1.3.1 Unanticipated inflation and/or financial repression can reduce the real value of
nominal public debt and unbridled monetary expansion may prevent sovereign
default

In standard/conventional monetary economics, a change in the general price level changes the
real value of the outstanding stock of nominal bonds. Indeed, when faced with imminent default
on its debt, a government may opt for monetary financing of its deficits. Inflation that was
unanticipated at the time that fixed-rate nominal debt was issued can cause the realized real
interest rate to be lower than was expected when the debt was issued. Financial repression
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(keeping nominal interest rates artificially low) can result in a reduction in the real value of current
and future nominal debt service even if the inflation is anticipated, because it stops nominal
interest rates from rising with expected inflation. This accounted for a sizeable part of the
reduction in debt-to-GDP ratios after World War 11 in the United Kingdom, the United States and
in many other countries. But, this has nothing to do with the FTPL.

In Japan today, the monetary authorities target the yield curve — they set a minus 0.1 percent
interest rate on Policy-Rate Balances in financial institutions’ deposit accounts at the Bank of
Japan and target the yield on ten-year government bonds at near zero percent. The ten-year
government bond market is one of the most liquid markets in Japan and assuming that term premia
and other risk premia are relatively small, the ten-year rate should be close to the average expected
short-term policy rate over the next ten years. Thus, the overnight rate is expected to average near
zero over the next ten years. If the markets expect a successful attainment of the two percent
inflation target starting, say, two years from now, this would mean either the real interest rate or
the average term premium over the next ten years is expected to be about minus 1.6 percent (or
some convex combination of the two). However, term premia in liquid markets cannot be
manipulated in such a significant and persistent manner just by varying the net supplies. Indeed,
in Sims (2011) the strict expectations hypothesis of the term structure of interest rates links the
price of a nominal perpetuity to the expected future path of the instantaneous policy rate. This
looks like classic financial repression.

The key point is that the FTPL is not about monetizing deficits (endogenously) to ensure that
the PDV of current and anticipated future seigniorage satisfies the IBC of the State in equilibrium
when taxes and public spending are exogenously determined. Instead the FTPL asserts that the
general price level always assumes the value required to ensure that the real contractual value of
the stock of nominal government debt satisfies the IBC of the State with equality. That these are
two different theories is clear from the fact that most of the original contributors to the FTPL have
applied this theory explicitly to models in which money exists only as a numeraire, and not as an
asset/store of value, that is, models without any seigniorage or monetary issuance. Sims’s original
FTPL contribution (Sims, 1994, pp 396-399) contains a Section IX titled “Equilibrium prices and
interest rates without money”; Sims (2011) analyses cashless models in Sections 1112 and 1113;
and despite its title (“Active fiscal, passive monetary equilibrium in a purely backward-looking
model”), the Sims (2016a) model does not contain money as a store of value but only uses
something called money as the numeraire. Woodford (1998a, 2001) considers price level
determination in an FTPL world “in the cashless limit”, when seigniorage becomes negligible and
therefore incapable of satisfying the IBC of the State. Cochrane’s “Frictionless View of U.S.
Inflation” (Cochrane, 1999) is an FTPL approach to price level determination in a world in which
money does not exist, except as the numeraire. One of our reasons for rejecting the FTPL is
precisely that it permits the determination of the general price level (the reciprocal of the price of
money) in a model in which there is no demand for or supply of money.

We do consider, in Section 4, whether sticky price level models of the kind studied by Sims
(2011, 2016a) can rehabilitate the FTPL and whether, even if they cannot do so, they can be used
to rationalize the use of non-Ricardian policies, including interest rate pegs (or financial
repression). Not surprisingly, when we invoke the key FTPL assumption that the IBC of the State,
holding with equality, is imposed twice, we get an overdetermined equilibrium in the sticky price
model. When we impose the IBC of the State, only once, overdeterminacy disappears, but, as
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one would expect, non-Ricardian policies may or may not lead to explosive public debt
trajectories, depending on the details of the policy rules and the other parameters of the model.
As regards the FTPL, our conclusion as economic theorists is: ignore it; this is logical nonsense.
As regards the unconventional fiscal stimulus-cum-financial-repression policies advocated by
Sims and analysed, using conventional New-Keynesian and Old-Keynesian models, in Section 4
of our paper, our conclusion as economic policy advisers is similar to that of Minford (2017):
don’t go there; this is risky and could lead to hyperinflation and/or sovereign default or a belated,
painful fiscal correction.

1.3.2 The original FTPL and fiscal dominance

The FTPL (and non-Ricardian policies) are sometimes identified with fiscal dominance or active
fiscal policy and passive monetary policy, while the conventional approach (and Ricardian
policies) are identified with monetary dominance or active monetary policy and passive fiscal
policy. For instance, Patrick Minford (2017), in a comment on an earlier version of this paper
states: “The difference between the Ricardian and the FTPL descriptions is a difference in what
processes are ‘exogenous’. Under FTPL both fiscal variables - spending and tax — are exogenous
stochastic processes, while money is endogenous; whereas under the ‘Ricardian’ description the
monetary policy process is exogenous and only one fiscal variable, say spending, can be
exogenous.” While there is no point in having arguments about semantics, when we (and the
FTPL ancestors) refer to Ricardian budgetary rules what is meant are rules for (real) taxes (net of
transfers), 7, (real) public spending on goods and services, ¢, monetary issuance,

- d : . :
M(t) = m M (t), where M is the nominal stock of central bank money, the own interest rate on

central bank money, i , and the short, risk-free nominal rate of interest (the ‘policy rate’), i, that
ensure that the IBC of the State is always satisfied, in equilibrium and out of equilibrium, with all
securities priced at their contractual values. Such Ricardian rules can have either monetary or
fiscal dominance, as the famous *Unpleasant Monetarist Arithmetic’ paper by Sargent and Wallace
(1981) shows. Before the public debt reaches the (exogenously given) upper bound, monetary
policy is active — the growth rate of the nominal money stock is exogenous. Government
borrowing is passive. Once the government bond debt ceiling is reached, monetary growth
passively finances the public-sector deficit (real public spending and real taxes don’t change).
More generally, we can have a Ricardian policy rule for which the path of the nominal money
stock is specified exogenously (‘monetary dominance’), as well as the path of one of the fiscal
policy instruments, real public spending, say, with the other fiscal policy instrument, real net taxes
in this case, adjusting endogenously to ensure that the IBC of the State is always satisfied.4
Minford’s endogenous money supply rule (both public spending and net taxes are exogenous)
may not actually be Ricardian, because it is not certain that the real value of the resulting

4 We assume that the path of real exhaustive public spending is feasible. In the exogenous endowment
model considered below, this requires that real public spending does not exceed the real value of the
endowment.

www.economics-ejournal.org 7


http://www.economics-ejournal.org/

Economics: The Open-Access, Open-Assessment E-Journal 12 (2018-48)

government deficit (net of any government bond issuance that is consistent with solvency of the
State) can be financed through an increase in the nominal money supply, however large, or, if it
can be financed through monetary issuance, this will result in a permanent hyperinflationary
‘equilibrium’ — something we don’t consider a sensible equilibrium. Whether this is possible
depends on the interest rate rule. We provide a simple example.

Assume that there is only one government bond, a zero-duration nominal bond with
instantaneous risk-free nominal interest ratei. The contractual nominal value of the stock of the
bond outstanding at time t is B(t); P(t) >0 denotes the general price level. The instantaneous
budget constraint of the State is given by:

M(t)—l—B(t) B B i(t)B(t)+iM(t)|\/|(t)
T— glt)—z(t) + PO

(1.1)

Assume that the State sets real public spending, real net taxes, and the own interest rate on money
exogenously and, for simplicity, at constant values:
gt)=g, r(t)=7 and i" (t)=T" =0.
Assume also that the nominal stock of government bonds is kept constant: B(t) =B >0. The
nominal interest rate on bonds is set to keep a constant real interest rate:

i(t)=0+7(t) (1.2)

where § >0 can be interpreted as the constant pure rate of time preference.

The nominal money stock is endogenously determined. The instantaneous budget constraint
of the State becomes:

M@ (prm)B (13)
P(t) P(t)

Assume that, in the spirit of Minford’s statement (one which we subscribe to) *“..., sometimes
governments do seem to act as if there is no binding intertemporal budget constraint” (Minford,
2017, p. 1), the State runs a permanent primary (non-interest) deficit: §—7 >0. To keep the

example as simple as possible, assume B =0. Assume the demand for real money balances
depends negatively on the nominal interest rate and positively on the real value of some scale

variable like consumption or the endowment (assumed constant). The instantaneous budget
constraint of the State is:

M) M) M)
Pt) M(t) P()

=g-7>0 (1.4)

Can Equation (1.4) be satisfied for any constant rate of inflation, 7 =7 ? In that case the
nominal interest rate is constant (i = p + 7 ) and the demand for real money balances is constant,

M _ . .
7 =m(7,...).> The instantaneous budget constraint becomes:

S This describes the simple flexible price model of Section 3.
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m(7,.)=g-7 (1.5)

There may exist no constant inflation rate that solves Equation (1.5). The maximum real
seigniorage that can be extracted at a constant and fully anticipated rate of inflation may be
capped. This will be the case if the semi-elasticity of long-run money demand with respect to the
inflation rate is non-increasing with the rate of inflation (see Buiter, 2007). A familiar example
is the long-run base money demand function, made popular by Cagan’s studies of hyperinflations
(Cagan, 1956), which have a constant semi-elasticity of money demand with respect to the
nominal interest rate (and therefore, in our simple example, with respect to the rate of inflation).

It is possible that, even if there is no constant rate of inflation that can generate the real
seigniorage revenue required to finance the budget deficit of the State, there are solutions with a
positive and rising growth rate of the nominal money stock and a positive and rising rate of
inflation. Depending on the details of the money demand function, even hyperinflationary
equilibria may not generate the necessary real seigniorage revenue required to finance the real
deficit of the State.

Woodford (1995) and Cochrane (1999) propose an alternative non-Ricardian policy rule in
which the money supply is endogenous. A simple special case of their rule is:

V() = r(t)— () MO OMO

- =V (1.6)

where the ‘augmented real primary surplus’, v(t), is set exogenously and, for simplicity, at a
constant value. From Equation (1.1) this implies:

B . _P
—=1-V— (1.7)
B B

If there is a permanent augmented primary deficit (V <0) and B > 0, the growth rate of the
nominal stock of bonds is always greater than the nominal interest rate on the bonds. This means
permanent Ponzi finance and sovereign default.

The fiscal dimension of monetary policy (and specifically of central bank monetized balance
sheet expansion) exists even if the central bank is operationally independent and even if there is
‘monetary dominance’ (or active monetary policy and passive fiscal policy) rather than the “fiscal
dominance’ (or active fiscal policy and passive monetary policy), that characterizes the
‘Unpleasant Monetarist Arithmetic’ model after the ceiling on the government debt-to-GDP ratio
is reached. The key insight is that, given the outstanding stocks of State assets and liabilities, if
you want to ensure the State remains solvent (if you want a Ricardian budgetary rule), you cannot
specify monetary policy (base money issuance) and fiscal policy (public spending and taxes)
independently. Either there is a cooperative solution, or there is fiscal dominance and monetary
issuance becomes endogenously determined (the residual), or there is monetary dominance and
public spending and/or taxation have to adjust (become the residual) to maintain sovereign
solvency.®

6 We have to assume that, in the fiscal dominance case, the model can generate sufficient real seigniorage
to finance the exogenous real budget deficit of the State.
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1.3.3 The fiscal theory of seigniorage: monetary policy has an unavoidable fiscal
dimension

The size and composition of the balance sheet of the central bank have unavoidable fiscal
implications. The fiscal theory of seigniorage is the right way of thinking about the inherent fiscal
dimension of monetary policy (see Buiter, 2003, 2007, 2014, 2017b, c).

Monetary policy has an inevitable fiscal dimension — one that has nothing to do with the
FTPL/FTLEA. Central bank money is irredeemable and, except at the ELB, is willingly held
even though it is pecuniary-rate-of-return dominated. Central banking therefore should be
profitable, not only away from the ELB but even at the ELB. The fiscal theory of seigniorage
recognizes that the national Treasury is the beneficial owner of the central bank and that,
consequently, a monetized balance sheet expansion by the central bank increases fiscal space —
relaxes the intertemporal budget constraint of the government. This fiscal space can be filled with
tax cuts or higher public spending. Helicopter money is the parable of the fiscal dimension of
monetary policy (see Friedman, 1969) and Buiter, 2003, 2007, 2014).

The outline of the rest of the paper is as follows. Section 2 contains a rigorous but non-
technical exposition of the main issues addressed in the paper. Section 3 provides a rigorous
technical analysis of the original FTPL, which addressed a world with flexible nominal prices.
We identify one inconsistency and six unacceptable anomalies. We also address the merits of
treating the FTPL as an equilibrium selection mechanism when there are multiple equilibria. We
extend the FTPL to an economy at the effective lower bound (ELB) and show that most of the
flaws of the FTPL are present also when the economy is at the ELB. In Section 4, we review
recent attempts by Sims to make the case for non-Ricardian budgetary rules in a world with
nominal price rigidities. We determine that, although the use by Sims of the IBC of the State in
the New-Keynesian model (Sims, 2011) is appropriate (it is imposed only once, which means that
we are not in FTPL territory), his analysis does nothing to make a convincing case for the non-
Ricardian budgetary rules he favors. What we call Sims’s fiscal theory of the level of economic
activity (FTLEA) turns out to be a conventional analysis of fiscal stimulus and financial
repression. The non-Ricardian budgetary rules proposed by Sims do not robustly rule out
sovereign insolvency risk. The same applies to Sims’s analysis of an Old-Keynesian model
(Sims, 2016a), which also is not an FTPL model.

2 The FTPL: a non-technical presentation
2.1 Key concepts and relationships

Consider a very simple closed endowment economy with two sectors: the household sector
(represented by a representative household) and the State. The State (or the sovereign) is the
consolidated general government and central bank. We will henceforth refer to the general
government sector as the Treasury or the fiscal authority. There are no firms, because of the
simple endowment technology and no financial institutions other than the central bank that is part
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of the State. There are four financial instruments: central bank money, which can only be issued
by the State, a short (one-period or, in our continuous time formal model, instantaneous or zero-
duration) nominal bond, a nominal consol (perpetuity) and a short index-linked bond. The formal
model assumes there is no default and no default risk for both households and the State, so the
bonds of the State and the bonds issued by the households are perfect substitutes.

We need the following terminology. The contractual value of a bond is the present discounted
value (PDV) of its current and future contractual (or legally committed) debt service (interest
payments or coupon payments plus repayment(s) of principal) discounted using default-risk-free
discount factors. In principle, there could be other sources of risk in the economy (e.g. random
shocks to the endowment, to the policy rules or to household preferences) that cause asset prices,
interest rates and other endogenous variables to be different from what they were expected to be
when contractual agreements were entered into. Even in the absence of uncertainty, the
contractual value of longer-duration debt instruments can vary over time (as expected), as the
exogenous drivers of the discount factors can be time-varying.

Formally we deal with a deterministic model without any risk or uncertainty. We do,
however, adopt the common approach of considering a completely unexpected shock to one or
more policy instruments. Time, which we take to be continuous, is denoted by t. From the initial

date, t=t, =0, say, households expect the State to follow a fiscal-financial-monetary and

interest rate program (henceforth a budgetary rule) under which solvency of the State is always
guaranteed, in and out of equilibrium. This rule can, in principle, have time-varying parameters.
Households hold their expectations concerting this rule with complete certainty and expect the
budgetary rule to be followed forever. Then, at some later date, t =t, >0, there is a completely

unexpected change to another budgetary rule. Households immediately expect that this new
budgetary rule will be implemented forever. All endogenous variables in the economy will adjust
to reflect the unexpected, permanent introduction of the new budgetary rule and the matching new
set of firmly held beliefs held by the households.

Let o, =(M —i"M )/ P be the real value of a measure of flow ‘seigniorage’- central bank

monetary issuance net of interest paid on central bank money. A Ricardian budgetary rule is a
set of rules for real public spending on goods and services, ¢, real taxes net of transfers, 7 , the

real value of seigniorage, o, and for the policy rates, i and i | that ensures that the State always

satisfies its intertemporal budget constraint (IBC) - for all values of the policy instruments and
endogenous variables (current and anticipated future discount rates, the price level, the level of
real economic variables and any exogenous parameters) that enter into the intertemporal budget
constraint of the State, and with sovereign debt priced at its contractual value. Under a Ricardian
budgetary rule, sovereign debt will always trade at its contractual value because, by construction,
the State always satisfies its IBC, using default-risk-free discount factors and with sovereign
bonds priced at their contractual values.

The condition for State bonds to be priced at their contractual value is that the present
discounted value (using default-risk-free discount factors) of its current and future real primary
surpluses, S =7 —(, plus the PDV of the real value its current and future monetary issuance (net
of any interest paid on money), o, is greater than or equal to the real value of its net bond debt,
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when bonds are priced at their contractual values. The augmented primary surplus,
S=r—g+ o, , is the sum of the primary surplus and monetary issuance minus interest paid on
the outstanding stock of money. Note that we make the assumption that central bank monetary
debt is free of default risk. Because it is an irredeemable ‘liability’ of the State, this is a fair
assumption.

Any budgetary rule that does not ensure that the State always satisfies its IBC with sovereign
bonds priced at their contractual values is called a non-Ricardian budgetary rule. It is of course
possible that a non-Ricardian budgetary rule (or arbitrary budgetary rule) allows the State to
satisfy its IBC, with sovereign bonds priced at their contractual values, in equilibrium, or for some
other subset of the possible values that can be assumed by the exogenous, predetermined and
endogenous variables that enter into the IBC of the State. Ricardian budgetary rules are always
consistent with the State satisfying its IBC with its bonds priced at their contractual values, in and
out of equilibrium. It is, however, easy to come up with examples of non-Ricardian budgetary
rules that, for certain values of the parameters of the model and exogenous and the predetermined
variables of the model, are consistent with the State satisfying its IBC in equilibrium, with State
bonds priced at their contractual values. We don’t, however, have a set of necessary and sufficient
conditions for a budgetary rule to satisfy the IBC of the State. It is sufficient for the State to
always satisfy its IBC in equilibrium, that the budgetary rule be Ricardian, because Ricardian
rules ensure the solvency of the State both in and out of equilibrium. It is not necessary, however.

Any model that prices sovereign debt at its contractual value but imposes a non-Ricardian
budgetary rule should be subjected to a consistency check in the form of a counterfactual analysis:
assuming that current and future discount factors are free of default risk, is the IBC of the State
indeed satisfied in equilibrium with the sovereign debt priced at its equilibrium value? If the
answer is ‘yes’, the analysis can proceed. If the answer is ‘no’, the bonds of the State cannot be
priced at their contractual values and the assumption that default-risk-free discount factors can be
used is falsified. The model is not fit for purpose. Sovereign default risk and sovereign
insolvency have to be considered and modeled explicitly. The terms on which a sovereign that is
in default or at risk of default has access to the bond markets have to be made explicit etc.

The consistency check for any non-Ricardian rule is performed by using the IBC of the State
as a counterfactual sovereign bond pricing equilibrium condition. Let §(t) be the real value of
the augmented primary surplus of the State at time t (as defined above). Let PDV (x; r, t) denote
the present discounted value, at time t, of all current and future values of a real variable X over
an infinite horizon when default-risk-free real discount factors are used to discount the future
values of x; PDV (y; i, t) is the present discounted value of a nominal variable y over an
infinite horizon when default-risk-free nominal discount factors are used. B(t) is the number of
one-period (instantaneous or zero-duration in continuous time) nominal government bonds
outstanding at the beginning of period t (at time t in continuous time). The contractual value of
such an instantaneous nominal bond is 1 unit of money. B (t) is the number of nominal consols
(perpetuities) outstanding at the beginning of period t (at time t); it is a promise to pay 1 unit of
money in each period (at each point in time) forever. Its nominal contractual value at time t,
denoted P'(t), is given by P'(t)=PDV(Li,t); b(t) is the number of one-period
(instantaneous) index-linked government bonds outstanding at the beginning of period t (at time
t): its nominal contractual value at time tis P(t), the general price level in period t (at time t) —
the reciprocal of the price of money in terms of the endowment commaodity.
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The intertemporal budget constraint of the State at time t is the requirement that the PDV of
current and future augmented primary surpluses of the State is equal to or greater than the
contractual value of the outstanding non-monetary debt of the State. It can be written as follows:

P(t)*(B(t)+PDV (L i, t)B'(t))+h(t) <PDV (§; r, 1) (2.1)

A budgetary rule at time t is a set of current and future values for, or a set of functions
determining the current and future values for, the augmented primary surplus, the interest rate on
money and either the short nominal interest rate on bonds or the nominal money stock, that is in
effect at time t and is believed with complete certainty by households to be in effect at time t and

for all future time; we denote it {§, i iorM: t}. Assume the authorities have followed a

Ricardian budgetary rule, {§ g I or My t<t } until period t; (until the instant before time

t,) and that the private sector have, right up to period t;, believed with complete certainty that
this Ricardian rule would always continue to be implemented. In period t, (at time t,) thereisa
‘black swan’ event' unexpectedly the State changes its budgetary rule to a non-Ricardian rule,
denoted{ Iy, 1y or MN, t>t1} This new non-Ricardian rule is again expected by the

private sector, with complete confidence, to be implemented for all future time.
Under the old, Ricardian budgetary rule, it is true, by the definition of a Ricardian rule, that

Equation (2.1) is satisfied:
P(t)*(B(t)+PDV (L i, t)B'(t))+b(t) < PDV (§;; r, t) for t<t,.

The conventional or standard (non-FTPL) approach would check whether the assumption
that the State remains solvent and that there is no default risk under the new, non-
Ricardian policy rule, is satisfied in the new equilibrium by verifying whether

P(t)™(B(t)+PDV (L iy, t,)B'(t,))+b(t,) < PDV (§; r, t,). This can be done by treat-

ing the IBC of the State, holding with equality, as an equilibrium government bond pricing
equation, determining the counterfactual market value of the bonds. If this counterfactual market
value is equal to or greater than the contractual value of outstanding bond debt of the State, the
maintained assumption of the model, that sovereign bonds are priced at their contractual values,
is verified and the analysis can proceed. If it is falsified, a different model is required. A simple
way of representing the counterfactual government bond pricing equilibrium condition is to write
it as:

D(t)| P(t)*(B(t)+PDV (L iy, t,) B (1)) +b(t) +b(t) | =PDV (§,; . 1) (22)

where D(t) is the ‘bond revaluation factor’ at time t, or the ratio of the (counterfactual) market

value of the bonds to their contractual values. For simplicity, we assume all three bonds have the
same revaluation factor. The market price of a bond obviously cannot be higher than its
contractual value; government debt trades at its contractual value if the government is ‘super-

solvent’, that is, if P(t,)™(B(t,)+PDV (L iy, t,)B'(t,))+b(t,) < PDV (§,; r. t,). In this

case, the government is wasting “fiscal space’. Nor can the market value of a bond be negative,
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so, if PDV (§N; r, tl) < 0 and there is a positive net amount of government debt outstanding,

the creditors of the sovereign get nothing — they cannot lose more than the entire contractual value
of the government debt they hold. Therefore, if the net contractual value of the outstanding bonds
is positive, we must have 0 < D <1.

Note for future reference that this counterfactual equilibrium bond pricing Equation (2.2),
works perfectly well if all government debt is index-linked or, in an open economy extension of
the model, denominated in foreign currency. When all government bonds are index-linked, the
counterfactual equilibrium government bond pricing equation simplifies to:

D(t,)b(t,) =PDV (§,; r, 1) (2.3)

The FTPL introduces the intertemporal budget constraint of the State, holding with equality
and with sovereign debt priced at its contractual value, as an additional equilibrium condition, but
without adding the bond revaluation factor. So, it replaces Equation (2.2) with

P(t)™(B(t)+PDV (L iy, t,)B'(t))+b(t)=PDV (§;;r,t)  (24)

The FTPL then assumes that the general price level, P(t,) can do the job of the bond
revaluation factor. With all sovereign debt priced at its contractual value, the general price level
jumps to the level required to ensure that the IBC of the State, holding with equality and with
sovereign debt priced at its contractual value, is satisfied. Because a negative price level is not
considered acceptable, if there is a non-zero stock of net nominal government bonds outstanding,
the FTPL requires:

sgn{B(tl)+ PDV (L iy, tl)B‘(tl)} =sgn{PDV (§,; r,t)-b(t)} (25

Consider the empirically most interesting case where there is positive net nominal public debt
outstanding: B(t,) +PDV (1 iy, t,)B'(t,) > 0. In that case, the PDV of the augmented real
primary surpluses has to be larger than or equal to the real value of the outstanding stock of index-
linked public debt, if a negative price level is to be avoided.

The starting point in showing that the FTPL is a fallacy is quite independent of whether
Equation (2.4) solves for a positive value of the general price level. Equation (2.4), the IBC of
the State holding with equality and with sovereign debt priced at its contractual value, cannot be
imposed by the FTPL as an additional or independent equilibrium condition in a general
equilibrium model that includes household consumption behavior derived from the optimizing
behavior of forward-looking households. That is because this same IBC of the State (holding
with equality and with sovereign debt priced at its contractual value), or its mirror image, the IBC
of the optimizing household (holding with equality and with debt priced at its contractual value),
has already been used to derive the optimal consumption rule — once we impose the equilibrium
real resource constraint. The only qualification of this “don’t use the same equilibrium condition
twice” requirement is to interpret the second application to be an equilibrium selection device in
a model with multiple equilibria. We show below that this qualification cannot salvage the FTPL.

The following distinction is the key to understanding the fallacy underlying the FTPL and
why Cochrane’s attempted rehabilitation of the FTPL (see Cochrane, 2005) is no more than a
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lengthy restatement of the original fallacy. It is the distinction between (1) the intertemporal
budget constraint of the government, with all government liabilities priced at their contractual
values (that is, assuming no default and no default risk), holding as a weak inequality (given in
Equation (2.1)), and (2) the equilibrium government bond pricing equation, with government debt
priced as the lesser of (a) its contractual value and (b) the PDV of the actual currentand (expected)
future augmented primary surpluses (given in Equation (2.2)). In this second interpretation the
IBC of the State, holding with equality, is viewed as an equilibrium bond pricing equation
although sovereign debt is constrained to be valued at its contractual value and policy rules are
arbitrary or non-Ricardian. The FTPL asserts that the general price level can, if there is a positive
stock of nominal government bonds outstanding, assume the role of D(t), the sovereign debt
revaluation factor. Our refutation of the FTPL is the demonstration that this leads to logical
inconsistencies and/or anomalies (i.e. economic nonsense).

Ricardian policy rules are decision rules of the State - rules for government spending on real
goods and services, taxes net of transfers, monetary issuance and policy rates - that always satisfy
the intertemporal budget constraint (2.1) identically, that is, for all values of the current and future
variables and parameters of the model other than the policy instruments themselves.

With Ricardian policy rules the assumption, made in Equation (2.1), that government debt is
valued at its contractual value is, by construction, always valid. With arbitrary, non-Ricardian
policy rules, Equation (3.1) is not always satisfied. It may be satisfied in equilibrium, but that has
to be verified for each non-Ricardian rule by solving the model under the assumption that
Equation (2.1) is satisfied and then verifying whether it is indeed satisfied, that is, whether it
solves Equation (2.2) with D(t)>1,t>0. If this condition holds, then this particular non-
Ricardian rule is consistent with the absence of sovereign default and sovereign default risk. If
this condition does not hold (that is, if D(t) <1 for some t > 0), there is sovereign default risk
and the government may default. We have to specify rules that are not part of the conventional
model — rules on how default is handled (seniority, pari passu, hold-outs etc.) and how private
sector behavior is affected by default risk and the way in which default is handled. The
management of default and the impact of default risk and default are not part of the model as
specified.

The FTPL tries to have it both ways. It wants to consider non-Ricardian rules, yet it imposes
the constraint that the IBC of the State must be satisfied in equilibrium, with equality, and with
sovereign debt priced at its contractual value, that is, it imposes D(t) =1, t > 0. This may work
for specific non-Ricardian rules. It does not work for all non-Ricardian rules. We provide simple
counterexamples.

2.2  The FTPL is invalid economic theory because it uses the same equilibrium
condition twice

It is intuitively obvious, and we show this rigorously in the formal model below, that, if the
household utility function exhibits non-satiation (more is better) in consumption and/or real
money balances, the IBC of the household will hold with equality: no resources that could be
devoted to consumption or to accumulating additional real money balances are wasted.
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The IBC of the household, holding with equality and with debt priced at its contractual value
can, in equilibrium, be written as:

P(t)*(B(t)+PDV (L i, t)B'(t))+b(t) =PDV (c+7r+0, -y I, ) (26)

where Yy denotes real output (the real endowment) and ¢ real household consumption. Equation
(2.6) states that the real value of the net non-monetary financial assets held by the household
equals the PDV of the augmented primary deficits of the household - its conventional primary
deficit, c+ 17—y, plus the real value of its accumulation of money balances net of interest paid
on money, o; .

In equilibrium (if an equilibrium exists), the economy-wide real resource constraint holds:
real output (the real endowment) equals real household consumption plus real public spending on
goods and services: y =C+ @ . Substituting the economy-wide real resource constraint into the
household IBC, holding with equality and with debt valued at its contractual value turns the IBC
of the household (Equation (2.6)) into the IBC of the State, holding with equality and with the
public debt priced at its contractual value — that is, it turns Equation (2.6) into Equation (2.1),
holding with equality. It is a basic rule of sound general equilibrium economics that you cannot
use the same equilibrium condition more than once. The FTPL therefore cannot impose the IBC
of the State, holding with equality and with sovereign debt priced at its contractual value as an
additional equilibrium condition when this ‘additional’ equilibrium condition is implied, in
equilibrium, by another equilibrium condition, the IBC of the household, holding with equality
and with debt priced at its contractual value, that has already been used in the derivation of the
optimal household consumption rule. This fatal flaw invalidates the entire FTPL literature except
for the New-Keynesian model developed in Sims (2011), which only uses the IBC of the State
(or the household sector) once. The policy conclusions Sims draws from the Sims (2011) model
are not robust for other reasons, as we show informally below in this Section and formally in
Section 4.

2.3  The original FTPL, overdetermined systems, other inconsistencies and
anomalies

Because the FTPL introduces an additional equilibrium condition (the IBC of the State, holding
with equality and with sovereign bonds priced at their contractual values) without adding another
endogenous variable (such as D(t) in the standard approach of Equation (2.2)), it should lead to
an overdetermined system (more equations than unknowns) in any model where the conventional
approach yields a determinate equilibrium. And indeed, this is the case in many commonly used
models, as we show in our formal model below in Section 3). There is, however, one class of
models for which the standard approach results in indeterminacy of all nominal variables — the
general price level and the nominal money stock — although all real variables (including the stock
of real money balances, the real interest rate, the rate of inflation, and the pecuniary opportunity
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cost of holding central bank money) are well-determined. This is the class of models that has a
freely flexible price level and a pegged risk-free (short) nominal interest rate on bonds.’

2.3.1 Aflexible price level and a pegged nominal interest rate

When the short (instantaneous) nominal interest rate is pegged (set as an exogenous policy
instrument or driven by a rule that does not make it a function of current and anticipated future
nominal variables), the nominal money stock is endogenously determined. The monetary
equilibrium condition in most standard models typically specifies the stock of real money
balances demanded as an increasing function of some scale variable like real consumption, real
output, real wealth or real transactions volumes, and a decreasing function of the difference
between the short risk-free nominal interest rate on bonds and the nominal interest rate on money.
In our formal models in Sections 3 and 4, real household consumption is the scale variable. The
monetary equilibrium condition can be written as

M /P =(i-i") gc, $>0;i2iM.

In equilibrium, in the flexible price model, real household consumption equals the exogenous
level of real output, y, minus the level of real public spending on goods and services (also treated

as exogenous for simplicity) g . With both the nominal interest rate on bonds and the nominal

interest rate on money pegged (and assuming we are away from the effective lower bound with
the safe nominal interest rate on bonds higher than the own interest rate on money), the
equilibrium stock of real money balances is uniquely determined:

M/P=(T-T") ¢(7-7), i>i" 2.7

But neither the price level nor the nominal money stock are determined. In this flexible price
level, pegged nominal interest rate world, imposing the IBC of the State, holding with equality
and with the sovereign debt priced at its contractual value, does not lead to a mathematically
overdetermined system. We still have the fatal flaw of a model that is misspecified from an
economic perspective (the same equilibrium condition is imposed twice) but we don’t have the
problem of mathematical overdeterminacy.

The suggestion of Kocherlakota and Phelan (1999) that the FPTL might be viewed as an
equilibrium selection device to resolve the indeterminacy of the price level and the nominal
money stock in the flexible price level model under a nominal interest rate rule is, in our view,
the only conceivable rationalization for using the same equilibrium condition twice. We agree
with Kocherlakota and Phelan that (as shown in Section 3.3.2) the equilibrium selection device
rationalization of the FTPL fails because it selects unacceptable equilibria. In games or general
equilibrium models with multiple equilibria, the selection mechanisms that are favored in the
literature are those that select ‘natural focal points’. Using the IBC of the State twice (holding
with equality and with sovereign debt priced at its contractual value) does not, in our (admittedly

7 The own (nominal) interest rate on money will be treated as exogenous throughout and plays no role in
our rejection of the FTPL as a false theory.
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subjective) view meet the “natural focal point’ criterion. More importantly, it does not cure the
following five defects of the ‘equilibria’ that can be selected in this manner:

(1) The price level can be negative unless Condition (2.5), is satisfied.

(2) The theory ceases to function when all government debt is index-linked (or, in an open
economy, denominated in foreign currency).

(3) The FTPL determines the price of money even in a world where there is no money except as
an abstract numeraire, like phlogiston, the (imaginary) substance believed, in the pre-
scientific world, to cause combustion in materials. The ability to price phlogiston, and to
determine an equilibrium price without an associated quantity is a bridge too far, in our view.

(4) The logic of the FTPL can be applied to the IBC of the household sector or indeed to the IBC
of an individual household, as long as it has positive nominal debt outstanding, follows a non-
Ricardian rule for consumption and money accumulation, and the analogue of Condition (2.5)
is satisfied. The household theory of the price level (HTPL) or the Joneses’ theory of the
price level (JTPL) have equal standing (none, that is, in our view) with the FTPL.

(5) When the (counterfactual) equilibrium bond pricing equation is specified properly, say by
introducing an addition endogenous variable like the bond revaluation factor D in Equation
(2.2) (thus introducing the market value of the bonds as a counterfactual separate variable
from its contractual value), there is no FTPL. If there is positive net nominal sovereign debt
outstanding, Equation (2.2) determines the real market value of the outstanding public debt,

D(t)[ (B(t)+PDV (L iy, t,)B'(t)) P(t) " +b(t) |, butnot D(t) and P(t,)
separately (nor the nominal money stock). When there is only index-linked debt, Equation

(2.2) determines D(t;) but not the price level or the nominal money stock, which are
indeterminate.

Finally, if we were to accept the IBC of the State, holding with equality and with sovereign
bonds priced at their contractual values, as the equilibrium selection device in the flexible price
level model when the nominal interest rate is exogenous, it would surely make sense to also use
it as the equilibrium selection device in the flexible price level model when the nominal money
stock is exogenous. This model too has, as pointed out below in Section 3.3.2, a continuum of
price level equilibria for a given path of the current and future nominal money stock. The problem
is that, in this case, the use of the FTPL equilibrium selection criterion would, almost surely, lead
to the selection of a bubble equilibrium, with the real stock of money balances either exploding
or imploding to zero.

2.3.2 Aflexible general price level and a monetary rule

When the nominal money supply is exogenous or driven by a rule that does not depend on the
general price level (current or future anticipated values) or anticipated future values of the
nominal money stock, the equilibrium is overdetermined when we impose the IBC of the State,
holding with equality and with the public debt priced at its contractual value, even when the price
level is freely flexible — if we also apply the standard equilibrium selection criterion of picking
the unique constant price level equilibrium when the nominal money stock is constant. We have
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two equilibrium conditions determining the price level: the monetary equilibrium condition,
reproduced as Equation (2.8) below and the IBC of the State, holding with equality and with
sovereign debt priced at its contractual value, Equation (2.1) holding with equality.

M/P=(i-T") ¢(y-7), i>i" 2.8)

Some care is needed with this statement, because it is well-known that flexible price level
models of the kind analyzed in the FTPL literature have infinitely many price level equilibria
under an exogenous rule for the nominal money stock. Consider the simple case of a constant
nominal money stock, a constant endowment, a constant level of real public spending on goods
and services, a constant time preference rate (ensuring a constant equilibrium real interest rate)
and a constant nominal interest rate on central bank money, that is below the (endogenous) short
nominal interest rate on bonds.

In the standard approach (without double use of the IBC of the State) such an economy has a

barter equilibrium with % =0 for all time. It has one “fundamental”’ equilibrium, which will

have a constant price level (and a nominal interest rate equal to the real interest rate). And it has
infinitely many sunspot or bubble equilibria, which can either be inflationary or deflationary (see
Buiter and Sibert, 2007). In Equation (2.8), even with a constant nominal money stock, the price
level can rise without bound, reducing the real money stock to zero and pushing the nominal
interest rate towards infinity or it can fall without bound, raising the real money stock to infinity
and driving the nominal interest rate down to the ELB value of i,

Note that this multiplicity of equilibria is different from the indeterminacy in the conventional
approach under an interest rate rule. Under the interest rate rule, neither the price level nor the
nominal money stock are determined. Under the monetary rule, the nominal money stock is (by
construction) determined but there is a continuum of equilibria for the price level and the nominal
interest rate. Our (standard) approach in the formal model is to select among this continuum of
possible solutions for the current and future price level using the equilibrium selection criterion
that stationary exogenous variables support stationary endogenous variables. We view this
‘fundamental’ solution as the “natural focal point’. If we select the fundamental solution, adding
the IBC of the State, holding with equality and with sovereign debt priced at its contractual value,
as another equilibrium condition, the model is overdetermined.

Can we use the IBC of the State as an equilibrium selection device when there is this
continuum of equilibria for the price level and the rate of inflation under a monetary rule? In
principle, yes, because in the absence of a generally agreed upon ‘theory of equilibrium selection
rules’ anything can be an equilibrium selection rule. The FTPL equilibrium selection criterion
appears highly unusual, however. Why would an equilibrium condition that has already been
used to construct the equilibria of a model be used again to select among the multiple equilibria
of the model? In the case where the nominal money stock is constant, unless the IBC of the State
picks the stationary, ‘fundamental’ solution by happenstance, the FTPL solutions will be
inflationary or deflationary bubbles with the nominal interest rate rising without bound or falling
to the level of the interest rate on money. The FTPL would, under an exogenous nominal interest
rate rule (assuming a constant nominal interest rate for simplicity) produce a possibly time-
varying inflation rate driven by the evolution over time of the IBC of the State, with the real

www.economics-ejournal.org 19


http://www.economics-ejournal.org/

Economics: The Open-Access, Open-Assessment E-Journal 12 (2018-48)

interest rate endogenously determined and, in our simple model, a constant stock of real money
balances.

2.4 The FTPL and sticky nominal prices

When the price level is predetermined (and updated, say, through an Old-Keynesian or New-
Keynesian Phillips curve), it obviously cannot jump endogenously at t =t to the level required
to make the IBC of the State hold with equality, with the sovereign debt priced at its contractual
value. If we impose the IBC of the State as an equilibrium condition and have also used the
equilibrium mirror image of the IBC of the State — the IBC of the household, holding with equality
and with household debt priced at its contractual value — to determine the optimal consumption
rule, the system is overdetermined. There is no ‘equilibrium selection mechanism’ escape valve
- however unconvincing one may consider such an escape valve to be in the flexible price level
models.

24.1 Sims’s new FTPL —the FTLEA

Sims (2011) does not fall into the overdeterminacy trap. In his analytical and numerical models,
household consumption behavior is characterized by the Euler-equation for consumption (growth)
— a first-order differential equation. The IBC of the household, holding with equality and with
household and sovereign debt priced at their equilibrium values - the boundary condition which,
together with the Euler equation, permits one to solve for optimal consumption behavior — is
replaced, as an equilibrium condition, with the IBC of the State holding with equality and with
sovereign debt priced at its contractual value. This, however, does not mean that all is well with
the conclusions of the Sims (2011) model. Why would arbitrary non-Ricardian fiscal rules be
consistent with government solvency if the price level cannot jump to the level necessary to satisfy
Equation (2.4) or, equivalently in equilibrium, Equation (2.6)?

Sims argues that the default-risk-free real and nominal discount factors in Equation (2.4),
represented by PDV (1; iy, t,) and PDV (§; r, t,)can do the job of ensuring sovereign
solvency. According to Sims these discount factors (current and anticipated future default-risk-
free nominal and real interest rates) will jump in the desired manner — to ensure sovereign
solvency - when a non-Ricardian rule is unexpectedly introduced at t,. These discount factors
can indeed jump when a surprise hits the system, because household consumption, which is
chosen by forward-looking optimizing households, can jump when the non-Ricardian rule is
introduced unexpectedly at t,. Because it is not the price level that jumps but consumption, and
with it the demand-determined level of real economic activity, we call the Sims (2011) New-
Keynesian model the fiscal theory of the level of economic activity (FTLEA).

Can a jump in consumption (and presumably, in a richer model, consumption and real capital
expenditure) really do the job of setting the nominal and real discount factors at values that ensure
government solvency? They could for certain non-Ricardian rules and for certain values of the
exogenous variables, parameters and initial values of the predetermined state variables (we
provide an example), but it is trivial to come up with examples of non-Ricardian rules that cannot
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do the job and will violate the IBC of the State with sovereign debt priced at its contractual value.
Note that, in the flexible price level model too, nominal and real discount factors can jump,
because there also, household consumption is non-predetermined, driven by optimizing, forward-
looking households. Household consumption therefore can, in principle, jump in response to
news. Of course, with real government spending and real output constant, equilibrium
consumption will not jump in the classical model of the original FTPL. Because of that, real
interest rates too will not change in equilibrium. If the nominal interest rate is pegged at the same
level in both the Ricardian regime (pre-t;) and the non-Ricardian regime, following the
unexpected regime change at t;, the nominal discount factors also would not change in the flexible
price level model.

Because we have no way of determining a-priori whether an arbitrary, non-Ricardian
budgetary rule is consistent with government solvency when the economic model is specified
properly — that is, without double use of the IBC of the State — one always should do a
counterfactual analysis, using Equation (2.2), to determine whether the budgetary rule in question
does indeed satisfy the IBC of the State in equilibrium, holding with equality and with sovereign
debt priced at its contractual value, for a robust range of initial conditions and values of the
exogenous variables and parameters. If it does, all is well. If the PDV of current and future real
augmented primary surpluses exceeds the real contractual value of the outstanding sovereign debt,
the sovereign is wasting fiscal space. If the PDV of current and future real augmented primary
surpluses falls short of the real contractual value of the outstanding sovereign debt, there is at the
very least default risk and possibly actual sovereign default and sovereign insolvency. The
assumptions on which the model is based — default-risk-free bond pricing - are then falsified. The
household cannot satisfy its IBC with equality and with its holdings of sovereign bonds valued at
their contractual values, because the market value of that sovereign debt will be less than its
contractual value. Depending on the procedures for dealing with sovereign default (including the
seniority of old and new creditors of the government) the terms of access of the State to the bond
markets will be different. The maintained assumption of no sovereign default risk and no
sovereign default have been falsified. The model is not fit for purpose.

3 The original FTPL: a more rigorous presentation

We first state the key results concerning the original FTPL for the case where the economy is
never at the ELB. We choose the sequence of nominal interest rates or the sequence of nominal
money stocks in such a way that the nominal interest rate on bonds exceeds the nominal interest
rate on money in each period.

We employ a deterministic, continuous-time model. Time, t, begins at time zero and proceeds
to infinity. There is a single, perishable consumption good and the model is inhabited by an
infinite-lived government and a representative infinite-lived household.
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3.1 The State

At each instant, the state collects real taxes z and buys an amount g of the good. Variables
depend on time, but this is suppressed in the notation where there is no ambiguity. The asset menu
is the same as in Section 2. Notation used in Section 2 carries over to the rest of the paper.

The State’s within-period budget constraint is thus

M +B+P’'B’

= (3.1)

M H 4
bg(ww

Arbitrage implies that the expected return on real bonds and the expected real return on
consols must equal the expected real return on (instantaneous) nominal bonds. Thus,
r=i-rz (3.2)

A+P") /P’ =i, (3.3)

where 7 =P/ P is the expected and actual rate of inflation. With perfect foresight except at the
point in time, t =t, >0, when the authorities switch unexpectedly from a Ricardian to a non-
Ricardian budgetary rule, actual and expected returns and inflation rates are the same. Solving
(3.3) forward and imposing a no-bubble terminal condition yields that the price of a consol is
equal to the present discounted value of its coupon payments.8

PI(t) = jexp(—ji(u)du]dv. (3.4)
t t
Substituting Equations (2) and (3) into Equation (1) yields
[+m=rl—(z-i")m+g-7, (3.5)

where | =b+(B+P'B")/P is the real value of non-monetary debtand m= M / P is the real
money supply. Solving equation (5) forward yields the State’s intertemporal budget identity

10 +m( = exp(—ftvr(u)du)[r(v)— g) + (i) i v))m(v) v
t (3.6)

+5Lr?0{exp(—'[tv r(u)du)[l (v)+ m(v)]},

where (i—i")m can be viewed as another flow measure of real seigniorage.

The no-Ponzi game or solvency constraint requires that the present discounted value of the
terminal value of the State’s non-monetary liabilities is non-positive in the limit as the terminal
date goes to infinity:

8The terminal condition in question is limP' (v) exp(—J i(u)du] dv=0.
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5Lr[1c[exp(—ftvr(u)du)l(v)} <o0. 3.7)

Note that Equation (3.7) does not put any restriction on what happens to the present discounted
value of the terminal money supply. This is because central bank money is irredeemable: a holder
of a central bank’s money can never compel the central bank to exchange it for anything other
than the same amount of the central bank’s money. Although money is perceived as an asset by
private holders, it is not in any meaningful sense a liability of the central bank. This asymmetry
matters for monetary policy effectiveness at the effective lower bound (ELB) but is not relevant
to our discussion of the FTPL.

Substituting Equation (7) into Equations (6) yields the IBC of the State:

I(t) + m(t) < jexp(—jt"r(u)du)[r(v) —g(v) +(i(w)-i" (v))m(v)}dv
t (3.8)

+5i_)rr010[exp(—.[tv r(u)du)m(v)}.

Through integration by parts, it can be seen that the two flow seigniorage measures,
o, E(I\/I —i"M )/ P and o, = (i—i")m are related as follows:

}exp(—jtv r(u)du)al(v)dv = jexp(—jtV r(u)du)a2 (V)dv + 5Lrg[exp(—jtv r(u)du) m(v)} —m(t)
(3.9

The IBC of the State can therefore also be written as follows:

I(t) < }exp(— Itvr(u)du)[r(v) —g(v) +(u(v) - (v))m(v)]dv, (3.10)

where u= M /M isthe proportional growth rate of the nominal stock of central bank money.
Let §1 be one measure of the real value of the augmented primary surplus of the State, that is,

§=s+(u—i")m, (3.11)

where S=17—¢ is the real value of the primary surplus of the State. The other measure of the
real value of the augmented primary surplus, S, , is defined as:

§,=s+(i-i")m (3.12)
The IBC of the State can therefore be written compactly as in Equation (3.13):

(1) < ]exp(— Lvr(u)du)él(v)dv (3.13)

In Equations (3.8) and (3.10) all three types of bonds are valued at their contractual values.
Budgetary policies that always satisfy Equation (3.8) or, equivalently, (3.10), are called
Ricardian.
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If instead of the solvency condition for the State given in Equation (3.7), we were to adopt
the solvency constraint of the State used in the FTPL literature - the condition that the PDV of the
sum of the monetary and non-monetary liabilities of the State is non-positive asymptotically - i.e.
that

5Lr?0[exp(—jtvr(u)du)(l(v)+ m(v))} <o0. (3.14)

the IBC of the State given in Equation (3.8) changes to:

10+ < exp(— [/ r(u)o|u)§2 (v)dv. (3.15)

The equivalent version of the ICB of the State given in Equation (3.10) becomes:

I(t) < }exp(—.[tvr(u)du)él(v)dv— lim exp(— [/ r(u)du)m(v) (3.16)

Equation (3.16) is not what is used in the FTPL literature, which instead uses our Equation
(3.13), holding with equality.

The right-hand sides of the weak inequalities in equations (3.13) and (3.16) will of course be
the same when the PDV of the terminal money stock is zero. Because our rejection of the FTPL
does not depend on it, we shall assume in what follows, unless stated explicitly otherwise, that

an;exp(—.[tv r(u)du)m(v) =0. (3.17)

As noted earlier, this assumption only matters for monetary policy effectiveness at the ELB.

For non-Ricardian policies, Equation (3.10) is replaced by the counterfactual government
bond pricing equation or solvency test, Equation (3.18), which says that the real market value of
non-monetary government debt equals the PDV of the sum of current and anticipated future
augmented primary surpluses, discounted using default-risk-free discount factors.

D)I() = jexp(— [/ r(u)du)§l(v)dv (3.18)

The bond revaluation factor, D, is the ratio of the market value of the debt to its contractual
value. If it were a true (non-counterfactual) bond pricing equation, D satisfies the following
conditions:

0<D(t)<1

D(t)=1if P(t)™(B(t)+P'(t)B(t))+b(t) < }exp(— LV r(u)du)§1(v)dv

B o (3.19)
and  P(t)*(B(t)+P'(t)B'(t))+b(t) >0

D) =0if | exp(—j r(u)du)él(v)dvgo and P()” (B(t) + P'())B' (1) +b(t) > 0
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If D>1 the State is solvent and if D >1 the State is ‘super-solvent’ and is wasting ‘fiscal
space’. If D <1 the maintained assumption that all sovereign bonds are priced at their contractual
values, is falsified. The model is invalid. Any value of D(t) that solves (3.18) and is equal to
or greater than 1 verifies the maintained assumption that the State is solvent. As far as the
characterization of the State is concerned, the model is fit for purpose and the analysis can
proceed. However, if the value of D(t) that solves (3.18) is greater than 1, the household sector
would be violating its IBC in equilibrium, as shown in Sections 3.2 and 3.3, and the model would
have to be revised to allow for household insolvency, default risk and default. So only the
outcome D(t) =1 in the counterfactual analysis would allow the model solution to proceed
without modifying some part(s) of the model.

In the equilibrium bond pricing approach, the budgetary policies are whatever they are.
Essentially arbitrary sequences or rules for public spending, taxes, monetary issuance and policy
rates are permitted. Such budgetary policies that are not required to satisfy the intertemporal
budget constraint in and out of equilibrium, that is, for all possible values of the variables entering
the IBC of the State with debt priced at its contractual value, are called non-Ricardian budgetary
policies.®

Our analysis is restricted to the case where | >0 and the government is a net debtor. If it were
a net creditor, it would be necessary to verify the solvency of those who issued the bonds held by
the State.

The FTPL considers non-Ricardian budgetary programs but does not add a bond revaluation
factor to the equilibrium bond pricing equation. It effectively sets D(t) =1 in the counterfactual
bond pricing equilibrium Condition (3.18). Since the FTPL adds an additional equation - (3.10)
holding with equality — but does not add another unknown, any model of the economy that has a
determinate equilibrium under Ricardian budgetary programs would be overdetermined under a
non-Ricardian budgetary program, that is, it would be mathematically inconsistent with more
equations than unknowns.

With multiple bonds, the State has to choose not just the mix of monetary financing vs. bond
financing of its budget deficits, but also the composition of its bond financing.

9 In Niepelt (2004), the author argues that even if one accepts the valuation equation approach, this implies
an intertemporal budget constraint if one imposes rational expectations and if one goes back to a truly initial
period where debt is issued. Once this is accepted, the nominal anchor disappears and the possibility to run
“arbitrary” (non-Ricardian) fiscal policies disappears as well—the price level cannot be relied upon to
satisfy the IBC. If a bond revaluation factor less than 1 were to occur in the initial period when a
government bond is issued, it would not be possible to price that bond at par. The State either sells it at the
appropriate discount to its contractual value or the State cannot sell the bond. Niepelt’s analysis and
Buiter’s are substantially the same. We are indebted to Dirk Niepelt for pointing this out to us. Of course,
as pointed out in Daniel (2007), if, in that initial period, all the necessary conditions for the FTPL to generate
an equilibrium price level sequence are satisfied (flexible prices, exogenous nominal interest rate, non-zero
stock of government bonds), the FTPL might be able to pick a price level sequence that yields a unique,
non-explosive equilibrium. This amounts to ‘relocating’ the FTPL to the initial period. Even if there is no
inconsistency (overdeterminacy) in this case, the five anomalies introduced below still invalidate the FTPL.
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3.2 The household sector

The representative household receives an exogenous endowment y >0 each instant, consumes
¢ >0 and pays a net real lump-sum tax and chooses money and bond holdings. The instantaneous
budget identity for the representative household is:

[+m=y—7—c—(z—i")m+rl. (3.20)

Solving Equation (3.20) forwards to find the intertemporal budget constraint of the
household yields:

I(t) + m(t) = Texp(— jtvr(u)du)[c(v) + (i) " (1)) m(v) + £(v) ~ y(v) | dv
t (3.21)

+ 5Lr{l{exp(—fr(u)du)[l(v) ; m(v)]}.

The household solvency constraint is the condition that the PDV of its terminal net financial debt
must be non-negative:

lim {exp(— Itvr(u)du)[l(v)+ m(v)]}zo. (3.22)

By Equations (3.21) and (3.22) the intertemporal budget constraint becomes:
() + m(t) > Texp(— [ r(u)du)[c(v) (i) 1 () M) + 7(v) - y(v) ] av. (3.23)

Using (3.9) the IBC of the representative household can equivalently be written as:

() > Iexp(— Lvr(u)du)[c(v) () =1 ())m(v) + 7(v) — y(v) ] v —lim exp(— .ftvr(u)du)m(v)
If Equation (3.17) hold, this becomes:

102 Iexp(— J v |[ev) + () =" @)m() + £ ) - y) Jav (3:24)

Equation (3.23) and the equivalent Equation (3.24) will hold with equality if there is non-
satiation in either consumption or real money balances or both. The household utility function
introduced below has that property.

It is ensured that, away from the ELB, households will hold central bank money that is
pecuniary-rate-of-return-dominated by bonds, by making real money balances an argument in the
direct utility function. Alternatively, one could specify a transactions technology where money
saves on real resources or some varieties of the cash-in-advance model. The representative
household  takes as  given its initial money  and bond holdings,
M (0) =M, >0, B(0)=B,, B'(0) =B, and b(0) =b,, and chooses bond holdings and non-

negative consumption and money balances to maximize

www.economics-ejournal.org 26


http://www.economics-ejournal.org/

Economics: The Open-Access, Open-Assessment E-Journal 12 (2018-48)

Texp(—5(v —t))(Inc(v) +gInm(v))dv,

(3.25)
5>0;¢>0
subject to its IBC (3.23) or (3.24).
If i >i" (as we assume until further notice), then optimality requires, for t >0
c(t) " =n() (3.26)
gm(®) " = (i) =" ©)n() (3:27)
n(t)=(5-r@)n() (3.28)

n(t){l(t) +m(t) —Texp(— Itvr(u)du)[c(v) +(i(v) =i (v))m(v) + 7 (v) - y(v)]dv} =0 (3.29)

where 7(t) is the co-state variable in the Hamiltonian dynamics or, equivalently, the Lagrange

multiplier attached to the IBC of the household. Because the marginal utility of consumption and
money balances are always positive (non-satiation is assumed), 77(t) > 0. Equation (3.29) then

implies that the IBC of the optimizing household holds with equality:

1) +m(t) = [ exp(— LV r(u)du)[c(v) (i) =i (v))m(v) + 7(v) - y(v)}dv (3.30)
or, equivalently:

)= exp(— J'tvr(u)du)[c(v) + () =M (V) mv) + 7 (v) y(v)]dv (3.31)

Equations (3.30), (3.26), (3.27) and (3.28) allow us to obtain the following closed form household
consumption function and money demand function:

cty=6(1+¢)" {I (t) +m(t) + Texp(—LV r(u)du)( y(v)—z(v)) dv} (3.32)

m®) =4(i)-i" @) ct) (339)

3.3  The FTPL equilibrium in the flexible price level model

We first consider the original FTPL case of a freely flexible general price level. Until further
notice, all equilibria considered are away from the ELB: i > i™ . For simplicity, it is assumed that
the endowment, real government spending on the commodity and the nominal interest rate on
money are constant: Y=Y, g=g <V and i” =T". If the endowment is interpreted as labor
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time, there is continuous full employment in this version of the model: aggregate demand always
equals the exogenous endowment. For t >0

ct)+g =Y. (3.34)

With constant consumption, the co-state variable is constant and the following conditions will
have to be satisfied in any equilibrium where the economy is never at the effective lower bound.
rit)=o (3.35)

i(t) =5+ (1) (3.36)
I(t) + m(t) = Texp(—(v—t)a)[(i(v) ~TM)mW) +o(v)-gJdv.  (337)10

For non-Ricardian budgetary rules, the conventional approach should add the intertemporal
budget constraint of the government, holding with equality, as a counterfactual sovereign bond
pricing equilibrium condition

D(b)I(t) = Texp(—(v —t)5)[(i(v) ~T)m(v) +7(v) - g} dv—m(t)

or (3.38)

D()I(t) = Texp(—(v—t)&)[( (V) =T )m) + 2 (v) - g] dv

When Ricardian budgetary programs are considered and the State is not wasting fiscal space,
D =1 and Equation (3.38) can be omitted from the rest of the analysis, which can proceed because
the maintained assumption in the model — that sovereign bonds trade at their contractual values
— has been verified. When non-Ricardian budgetary programs are considered, the model is
solved including Equation (3.38). If, in equilibrium, D >1, t >0, a maintained assumption in the
model — that sovereign bonds trade at their contractual values — has been verified and the
analysis can proceed. If D <1, that maintained assumption is false and the model is inconsistent.

The FTPL adds the ICB of the State, holding with equality and pricing sovereign bonds at
their contractual values, as an equilibrium condition. No additional endogenous variable, like the
market value of the debt or D(t), the ratio of its market value to its contractual, value is added
to the model.

The FTPL therefore adds:

I(t) = Texp(— Itvr(u)du)[f(v) g+ () 1" (1) m(v) Jav (3.39)

Note the problem this creates: the optimality conditions of the household consumption and
asset allocation program imply that the IBC of the household holds with equality (Equation (3.31)
). Substituting the economy-wide equilibrium condition in the output market (or the equilibrium

10 Jim [exp(—&(v - t)) m(v)] =0 is assumed to make for complete comparability with the original FTPL
analy$ts and because for our parposes nothing depends on this assumption.
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economy-wide real resource constraint (Equation (3.34)) into the household IBC, holding with
equality (Equation (3.31), yields Equation (3.39), the IBC of the State, holding with equality and
with government bonds priced at their contractual values. The FTPL cannot impose Equation
(3.39) because it has already been used to derive the optimal consumption program (Equations
(3.26) to (3.29)), and the money demand function and consumption function they imply
(Equations (3.33) and (3.32)).

We are now ready to consider the inconsistencies and anomalies in the FTPL.

3.3.1 The nominal money stock is the policy instrument

If the central bank sets the nominal stock of money either through some exogenous open-loop
rule or through some feedback rule that does not depend on current and anticipated future values
of the general price level and the nominal money stock, then the instantaneous nominal interest
rate on bonds, i, is endogenously determined.

It is supposed that the central bank sets a constant proportional money growth rate for the
nominal money stock that keeps the short nominal interest rate above the ELB.

M/IM=pu>i"-6. (3.40)

It is well-known that, with flexible prices, there are infinitely many equilibria under this policy
rule. There is the barter equilibrium where money has no value: 1/ P(t)=0, t>0. Then there is
a continuum of non-fundamental or bubble equilibria where, despite the fact that all the exogenous
variables of the model are constant, the value of real balances goes to infinity or zero. (See Buiter
and Sibert, 2007). We consider the unique fundamental equilibrium where real balances are
constant. By (3.40), m = (z —7)m and hence

z(t) =z, t>0. (3.41)

By (3.36) this determines the (constant) nominal interest rate. Thus, we can use (3.33)
and (3.34)) to solve for the constant nominal interest rate and real balances:

i()=6+72 (3.42)

M®)/PE) =¢(5+2-T") (7-7) (3.43)

With the initial nominal money stock given, the monetary equilibrium Equation (3.43)
determines the general price level, because it can be written, for t >0 as:

PE) M, exp(at) = (5 + 72 -T") (Y- 7) (3.44)

Consider a simple non-Ricardian rule where the real value of the augmented primary surplus
is constant:
—_ _i—M

él(t)=§1=r(t)—§+ol(t)=r(t)—g‘+(ﬁ—i‘“”)m(t)=r(t)—§+(§”_—wj¢(7—g) (3.45)
+a—1
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This rule can be implemented by setting net real taxes, z at the appropriate level, which is
this simple example is constant.

Under this non-Ricardian rule, the IBC of the State, holding with equality and with sovereign
debt priced at its contractual values can be written as:

0525 <
S b (3.46)

Assume that all three bond stocks are predetermined — there is no instantaneous ‘stock
reshuffling’ between the three bonds.

Equation (3.46) contains predetermined variables and parameters plus the general price level.
It too determines a value for the general price level, alongside the monetary equilibrium condition.

Clearly, with this non-Ricardian budgetary rule, the price level determined by the monetary
equilibrium Condition (3.44) and the price level determined by the IBC of the State, holding with
equality and with public debt priced at its contractual value, Equation (3.46) will only be the same
by happenstance. Under the FTPL the price level is determined twice and the model is therefore
overdetermined and inconsistent.

The standard approach would be to replace (3.46) by

B'(1)
B(m(éwj 5
DOI() = DO| ——pe - +b(0 | =% (3.47)

If Equation (3.47) yields D(t) >1, t >0 1, the analysis can proceed (as far as the sovereign
is concerned). Otherwise, it is back to the drawing board, because the maintained hypothesis, that
sovereign debt is priced at its contractual value, is false.

We summarize this discussion as follows:

Inconsistency 1. In the flexible price level model, under an exogenous monetary rule and with
the unique fundamental equilibrium selected from among the continuum of possible equilibrium
solutions, the imposition of the IBC of the State, holding with equality and with sovereign bonds
priced at their contractual values, results in an overdetermined system.

3.3.2 The FTPL as an equilibrium selection rule

Under our monetary rule, there is a continuum of equilibria for the general price level (and for the
entire future path of the price level). We chose among them the unique ‘fundamental’ solution
which produces a constant inflation rate when the growth rate of the nominal money stock is
constant.11 1t is the only solution, other than the barter solution, that does not produce explosive

11 The barter solution, P_l(t) =0,1t>0, could also be seen as a ‘fundamental solution’, but we will
ignore it in what follows.
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or implosive inflation or disinflation bubbles. We chose this unique solution because it seems to
us to be a natural “focal point’: stationary inputs produce stationary outputs. Given our model
selection criterion, the price level is overdetermined under the FTPL when we add the IBC of the
State holding with equality and with sovereign debt priced at its contractual value.

We can get rid of the overdetermination problem while retaining the FTPL Condition (3.46)
if we drop our ‘fundamental’ equilibrium selection criterion (stationary inputs should produce
stationary outputs if such equilibria exist) and replace it with the FTPL condition. Given the price
level determined by the IBC of the state, Equation (3.46), the nominal interest rate would be
M, exp(zt) __ ¢ (V-0)

P(t) it)-i" '

Thus, if we don’t impose our equilibrium selection criterion and instead interpret the FTPL’s
ICB of the State in Equation (3.46) as our model selection criterion, the model is no longer
overdetermined. The price level at time t is determined uniquely by Equation (3.46) (as long as
that yields a positive value for the price level). That is the good news for the FTPL. The bad
news is that, unless the price level determined by the IBC of the State in Equation (3.46) also
satisfies the ‘fundamental’ monetary equilibrium condition under the monetary growth rule (3.44)
, which it will only do by happenstance, the price level will either rise explosively or fall without
bound. The nominal interest rate can rise without bound (with the real money stock going to zero)
or fall towards the ELB level, creating an infinite demand for real money balances.

We concur with Kocherlakota and Phelan (1999), that an equilibrium selection criterion that
generates almost always implosive or explosive solutions for the nominal interest rate in a model
where all the fundamentals are constant is not an attractive one.12

We recognize that the original FTPL was not developed for the case of a flexible price level
and an exogenous money supply rule. Instead it was proposed for the case of a flexible price level
and an exogenous nominal interest rate rule (considered in the next sub-section). The rationale
for applying a fundamentally different equilibrium selection criterion in a flex-price-exogenous-
money-endogenous-interest-rate model from that applied in a flex-price-exogenous-interest-rate-
endogenous-money model is, however, not apparent to us. We summarize this as follows:

determined by the monetary equilibrium condition:

Anomaly 1: Under a monetary rule, the use of the FTPL as an equilibrium selection rule almost
always results in a bubble equilibrium being selected.

3.3.3 The nominal interest rate is the monetary policy instrument

We now assume that the instantaneous nominal interest rate on bonds is constant at a level that
keeps the economy away from the ELB:
it)=1>1". (3.48)

12 Kocherlakota and Phelan (1999) also point out that the FTPL is equivalent to giving the government an
ability to choose among equilibria.
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We could allow for more elaborate exogenous (time-contingent or open-loop) rules. All
results go through as long as the nominal interest rate is not made a function of current or
anticipated future values of nominal variables such as the nominal money stock or the nominal
price level. When the nominal interest rate is the policy instrument, the nominal stock of money
is endogenous.

Equilibrium is now given by, for t >0

ct)+g=Yy. (3.49)
rtt)=5 (3.50)
z(t)=T -6 (3.51)
MO iy =—? (v_g
P =m(t) === (V-9) (3.52)
The FTPL adds:
0-{512) 5
P =5 b(t) (3.53)

Under the standard approach, the flexible price level model with a pegged nominal interest
rate produces nominal indeterminacy. Although all real variables, including the stock of real
money balances are (uniquely) determined, neither the nominal money stock nor the general price
level are determined.

The non-Ricardian budgetary rule under the FTPL now permits the general price level to be
determined by the IBC of the state, Equation (3.53), holding with equality and with the bonds
priced at their contractual values. The nominal money stock is then determined from the monetary
equilibrium Condition (3.52). Note that the price level indeterminacy of the flexible price level
with the monetary rule in the traditional approach is different from the indeterminacy under the
interest rate rule. Under the interest rate rule, both the price level and the nominal money stock
are undetermined.

For given initial values of the bond stocks, Equation (3.53) does indeed uniquely determine
the general price level. Is this the validation of the FTPL and indeed also of the model selection
criterion interpretation of the imposition of the IBC of the State as an equilibrium condition - at
least for the flexible price level money under an exogenous interest rate rule? The answer is a
five-fold ‘no’.

Anomaly 2: The price level can be negative under the FTPL.
There is nothing in Equation (3.53), or its more general version
{
B(t){“l
o+

o J _ iexp(—J‘tv r(u)du)él(v)dv —b(t), to ensure that
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B(t){?(tlj .
sgn _ \oFH) =Sgn{fexp(—fr(u)du)§1(V)dV_b(t)}' Unless this condition is satisfied,
t

P(t)

the FTPL produces a negative price level.

Anomaly 3: The FTPL vanishes, even under an interest rate rule, when there are no nominal
bonds outstanding.

If all debt is index-linked (or, in an open-economy extension of the model) foreign-currency-
denominated, the general price level remains indeterminate. Without nominal bonds, Equation

(3.53) turns into b(t) = % Imposing the FTPL, with b(t) inherited from the past will therefore

produce an inconsistency except by happenstance. Will the FTPL condition be dropped in this
case? What is the economic rationale for making the equilibrium selection criterion depend on
the asset menu in this way?

Anomaly 4: When the equilibrium bond pricing equation is specified properly, nominal
indeterminacy reappears under an interest rate rule.

When we distinguish between the contractual and the market value of sovereign bonds, equation
4

B(t) + [B(tz

o+u

P(t)

(3.53) becomes: D(t) jer(t) =D()I(t) = The sovereign debt pricing

< [l

equation sets the market value of the debt equal to the PDV of current and future primary
surpluses. All it determines, however, is D(t)I(t). In general, unless there is only index-linked

debt outstanding, the general price level P(t) and the bond revaluation factor D(t)are not
individually determined. Even if there is no index-linked debt, the model only determines D / P

Anomaly 5: The FTPL can price phlogiston — it can determine a price without an associated
quantity.

Another anomaly of the FTPL is that it can determine the price of money even if money does not
exist except as a numeraire. Suppose there were no money as an asset and store of value in the
model. Formally, in our simple model, this means setting ¢ =0, i =0 and M (t)=0,t>0.

Suppose there were only some imaginary concept called “money” that, for some reason, serves
as the unit of account, numéraire or invoicing unit. A government bond is denominated in terms
of this imaginary numéraire. The FTPL equilibrium is then given by Equations (3.49), (3.50),
(3.51) and (3.53). The monetary equilibrium condition vanishes, but since we lose an endogenous
variable, M , we still have as many equations as unknowns. The price of money can still jump to
satisfy Equation (3.53).
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Instead of something non-existing called ‘money’, we could use another abstract/imaginary
numéraire — phlogiston, say. This is the substance formerly (in the pre-scientific age) believed to
be embodied in all combustible materials. It this world, when the FTPL supports a positive
general price level (see Anomaly 1), it manages to price non-existent phlogiston, just as it can
price non-existent money. We consider this to be an undesirable, indeed unacceptable feature of
the model.

To illustrate the deep conceptual bizarreness of the phlogiston economy, consider what a one-
period maturity pure discount nominal bond actually is in such an economy.13 It promises, in
period t, to pay the purchaser, ‘something’ in period t+1. That something cannot be one unit of
phlogiston, because phlogiston does not exist except as a unit of account. Instead it promises to
pay the holder in period t+1 something worth one unit of phlogiston in that period. How do we
know what a unit of phlogiston is worth in period t+1 — in terms of things that actually exist other
than as pure numéraires? We have this phlogiston-denominated bond equilibrium pricing
condition in every period. It tells us that the real value of the phlogiston-denominated bond,
priced at its contractual value in terms of phlogiston, has to be equal to the PDV of the current
and future real augmented primary budget surpluses of the State.

So, in a world where money does not exist except as a pure numéraire, a nominal phlogiston-
denominated bond is the ultimate non-deliverable forward contract.14 We believe that it makes
no sense to model a world where non-deliverable contracts exist without there also being a
deliverable benchmark. Money has to exist either as a commodity (with or without intrinsic
value) or as a (fiat) financial claim issued by some economic entity. There has to be a benchmark
spot market for money and a deliverable forward contract for money if a non-deliverable forward
contract for money is to make sense. In the preceding paragraph, the word ‘money’ can be
replaced by ‘phlogiston’.

The FTPL fails this test, insofar as it can price money (phlogiston) is a world where there are
no deliverable spot or forward contracts for money (phlogiston). We recognize this is an anomaly
rather than a logical inconsistency. We do, however, consider this anomaly to be as devastating
as the logical inconsistencies inherent in the FTPL.: it is inconceivable to us that one could work
with a model of the economy that can determine the equilibrium price of something without an
associated quantity of that something.

Anomaly 6: The HTPL or Joneses theory of the price level is as plausible as the FTPL.
Another anomaly of the model is that we can apply its central idea to the household sector as a
whole or even to an individual household. In this world, the government satisfies its intertemporal

13For this example, we briefly switch to a discrete time model.

14 According to Investopedia “A non-deliverable forward (NDF) is a cash-settled, short-term forward
contract in a thinly traded or nonconvertible foreign currency against a freely traded currency, where
the profit or loss at the settlement date is calculated by taking the difference between the agreed
upon exchange rate and the spot rate at the time of settlement, for an agreed upon notional
amount of funds. The gain or loss is then settled in the freely traded currency”,
http://www.investopedia.com/terms/n/ndf.asp. The key relevant point is that no payment in the thinly traded
or nonconvertible currency is ever made. All payments are made in the freely traded currency. The amount
of the freely traded currency /paid is given by the notional amount of the contract times the difference
between the agreed upon forward rate and the spot rate at the time of settlement.
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budget constraint with equality, say because it follows a Ricardian budgetary rule. The
representative household chooses an arbitrary (non-Ricardian) path of consumption and money
holdings and, as long as its consumption and money demand is not too large relative to its income
(as long as the PDV of current and future augmented primary surpluses of the household is
positive) and as long as the household has a positive stock of debt outstanding, the initial price
level jumps to ensure its IBC is satisfied with equality and with household debt priced at its
contractual value. This gives us the household sector theory of the price level or HTPL.

Indeed, in a world with many households, we can pick out one favored household, perhaps
the Joneses. Every other household and the State follow Ricardian rules and satisfy their IBCs.
The Joneses are non-Ricardian. As long as the Joneses have a positive stock of nominal debt
outstanding and the PDV of their current and future augmented primary surpluses is positive, the
initial price level jumps to ensure that the Joneses remain solvent.

3.4 Equilibria at the ELB

We now consider equilibria where the economy is at the ELB. To make the point as dramatically
as possible, we assume that the economy is permanently at the ELB.
Under the exogenous nominal interest rate rule this requires:

it)y=i" ,t>0 (3.54)

Consider again the non-Ricardian budgetary rule:
r(t)=§+3-0,(t) =8 +F—(u(®)-T" )m(t). The utility function (3.25) has global non-

satiation in real money balances, so the demand for real money balances is infinite at the ELB
(Equation (3.55)). The only equilibrium conditions that are different at the ELB from what they
are away from the ELB are the monetary equilibrium Condition (3.55) and, of course, Equation
(3.54), which implies Equation (3.56):

M (t)'P(t)=0 (3.55)

zt)=1" -6 (3.56)

Monetary equilibrium requires an infinite stock of real money balances because of the non-
satiation feature of the logarithmic utility function. This can be generated either by a zero price
level and any finite nominal stock of money or by a positive price level and an infinite nominal
money stock. In principle, at the ELB, the nominal money stock can be exogenous (policy-
determined) or demand-determined and endogenous.

The infinite demand for real money balances (Equation (3.55)) at the ELB is implausible both
a-priori and empirically. Japan, the Eurozone, Sweden and Denmark have been at the EBL for a
significant amount of time, and there has been no evidence of an unbounded demand for central
bank money in any of these countries. To make sure that the results don’t depend on this feature,
we (briefly) consider the alternative household utility function below, which exhibits satiation in

real money balances when % = k >0.
1
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u(t) = Te“’(v‘t) {In c(v) + (5( M (V)ﬂdv

P(v)
c(v),M(v)>0;5,9p>0

M k(MY M) .. M _k
— = 2| — | +k,— | if 0s—<-2% 3.57
Q{Pj q’( Z(P]JFZP] Pk (3:57)

2k, Pk
c,M >0;k, k,, 5,0>0

The only thing that changes as a result of this alternative utility function is the demand for
real money balances, which becomes:

'V'_(t)zﬁ_(_i ‘TMJ if i(t) > T

k —
>-2 ifit)=1"
K, ()
The monetary equilibrium condition at the ELB becomes, instead of Equation (3.55):
MO |k (3.59)

Pt) k

Note that satiation in real money balances at a finite level of real money balances only refers
to the non-pecuniary, direct utility derived from money balances. Even at the ELB, money
remains a valuable store of value and larger real money balances make a household better off
because wealth is higher. If there is no satiation in consumption (a property of both utility
functions), higher holdings of real money balances will boost household demand for consumption
and the household IBC will continue to hold with equality.

There is a unique exogenous money stock rule that supports the economy being permanently
at the ELB only if there is satiation in real money balances at a finite stock of real money balances
at the ELB and the utility of holding real money balances declines for real money holdings larger
than the satiation level (a case we don’t consider because we view it as a-priori implausible). In
that case:

M®) _ v
M—(t)—,u—l 5,t20
M(0)=M, >0

However, if there is an infinite demand for real money balances when the pecuniary
opportunity cost of holding money is zero - as there is with the logarithmic utility function of
Equation (3.25) - then, if the price level is positive, an infinite stock of nominal money balances
will always be demanded. Even if there is satiation in real money balances at a finite stock of real
money balances, but the utility of money remains constant at the satiation level when the stock of
real money balances rises above the minimum level at which satiation occurs (the utility function
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given in Equation (3.57)), the monetary equilibrium condition does not in general yield a unique
price level when the nominal money stock is exogenous and the price level is freely flexible.

The direct analogue of the FTPL in an economy at the ELB with the FTPL in an economy
away from the ELB is where, away from the ELB, the nominal money stock is endogenously
determined — the exogenous interest rate rule. If the misspecified equilibrium bond pricing
equation,

B(t) + B (t)P(t)
P(t)
FTPL again.

If there is non-satiation in real money balances, an exogenous and finite nominal money stock
is only consistent with monetary equilibrium and a flexible price level if the price level is zero
(Equation (3.55)). That would be inconsistent with the price level implied by the misspecified
bond pricing equilibrium Equation (3.53).

What happens at the ELB to Inconsistency 1 and the six Anomalies? Inconsistency 1 - a non-
Ricardian budgetary rule implies an overdetermined model when (a) an exogenous monetary rule
setting a (finite) nominal money stock is followed, (b) we select the “fundamental’ equilibrium
and (c) we impose the IBC of the State, holding with equality and with sovereign bonds priced at
their contractual values — does not carry over without qualifications. As we saw earlier, when
there is no satiation in real money balances, the infinite demand for real money balances at the
ELB can only be satisfied at a zero general price level, making the FTPL overdetermined on a
monetary rule if the nominal money stock is finite. However, if there is satiation in real money
balances at a finite stock of real money balances (Equation (3.59) holds), the system is not
necessarily overdetermined under an exogenous money supply rule even at the ELB, because,
there is no unique ‘fundamental’ solution: as long as the exogenous nominal money stock and the
(positive) price level determined by the misspecified bond pricing equilibrium Condition, (3.53),
satisfy Equation (3.59), the monetary equilibrium condition will not uniquely determine the price
level: the household is indifferent between holding real money balances in an amount k, / k;, and
holding any amount of real money balances greater than k, / k;, which can be supported with the
same nominal money stock and different price levels.1®

Anomaly 1, that under a monetary rule the use of the FTPL as an equilibrium selection rule
almost always results in a bubble equilibrium being selected also does not occur at the ELB.
Consider the case where the nominal money stock is constant and the nominal interest rate on
money is less than the pure rate of time preference. It follows from Equation (3.56) that the
equilibrium price level will be falling. Assume that money demand is characterized by satiation
at a finite level of money balances and that the FTPL picks an initial price level, at t =t , that
satisfies M (t,)/ P(t)) >k, /k,. If follows that the monetary equilibrium condition will also be
satisfied for all future time, with the real stock of money balances rising at a proportional rate
i™ —&. Of course, the phlogiston anomaly cannot occur at the ELB, because there can be no
ELB if money does not exist as a store of value. The other four anomalies occur at the ELB also.

+b(t) = jexp(—jtvr(u)du)él(v)dv implies a positive price level, we have the
t

1511, at the price level determined by Equation (3.54), the real money stock is smaller than k, /k;, we
cannot be at the ELB.

www.economics-ejournal.org 37


http://www.economics-ejournal.org/

Economics: The Open-Access, Open-Assessment E-Journal 12 (2018-48)

4  The FTPL and the FTLEA in sticky price level models

Because the entire thrust of the FTPL is to make the general price level do the work of the bond
revaluation factor, D, it would seem pretty self-evident that in models with a predetermined or
sticky general price level (any Old-Keynesian or New-Keynesian model), the FTPL would find
itself facing the familiar problem of an overdetermined system, with the general price level
determined twice — once by the IBC of the State and once by history. That presumption is indeed
correct if, as in the original flexible price level FTPL, the IBC of the State, holding with equality
and with sovereign bonds priced at their contractual values, is used twice in equilibrium: once to
derive the optimal consumption and money demand sequences and once more to do its FTPL
duty. We summarize this as Inconsistency 2.

Inconsistency 2: If the general price level is predetermined (sticky), the imposition of the IBC of
the State, holding with equality and with sovereign bonds priced at their equilibrium values, leads
to an overdetermined equilibrium, if the IBC of the household has been used to derive the optimal
consumption and money demand sequences.

Sims, however, does not make this mistake. He constructs a conventional sticky price level New-
Keynesian model (Sims, 2011) where the IBC of the State is used (correctly) once only, and an
Old-Keynesian sticky price level model (Sims, 2016a) where the IBC of the State is (correctly)
not used at all. Instead of using the counterfactual market equilibrium pricing version of the IBC
of the State to verify whether his non-Ricardian budgetary rules are consistent with sovereign
solvency, Sims studies the dynamics of his models, concluding that if the behavior of the real
public debt is non-explosive, for constant values of the exogenous variables, the IBC of the State,
holding with equality and with the sovereign bonds priced at their contractual values, will be
satisfied. That too is appropriate methodology. In other words, in his Old-Keynesian and New-
Keynesian models Sims uses perfectly sound conventional analytical tools and models.

Where Sims goes wrong is in overstating the case that his non-Ricardian budgetary rules will
be consistent with sovereign solvency. Thus, while Sims’s New-Keynesian and Old-Keynesian
models are not overdetermined, the use of non-Ricardian policy rules cannot be guaranteed to
lead to public debt sequences that satisfy the IBC of the State, holding with equality and with
sovereign debt priced at its contractual value.

In what follows, we shall use simplified versions of the New-Keynesian and Old-Keynesian
models of Sims. This permits us to use analytical methods rather than the numerical solution
methods used by Sims. No issue of any importance is missed through these simplifications,
however.

Both the general price level and the rate of inflation are predetermined. The inflation rate is
updated through an accelerationist Phillips curve;

() =a(yt)-v) (4.1)

a>0

Actual output, y(t), can differ from the exogenous and constant level of potential output, y
. Actual output is demand-determined:
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yO=c®)+9g (4.2)

We keep the rest of the model the same as before, except for the interest rate rule and the
budgetary rules - the rules governing public spending, taxation and money issuance, and assume
that the nominal interest rate is the policy instrument, with the nominal money stock endogenous.
We restrict the analysis, for sake of brevity, to the case where the economy is not at the ELB.
Sims’s models are actually phlogiston models — money does not exist as an asset but only as the
numeraire - so there is no ELB in his models. We also revert to the logarithmic utility function
for real money balances.

The optimizing, forward-looking household whose optimal consumption and money demand
are characterized by Equations (3.26) through (3.29), with closed form solution for optimal
consumption and money demand given in Equations (3.32) and (3.33) respectively, follows a
Ricardian consumption, money demand and bond holding plan and its IBC holds with equality,
implying that, in equilibrium (should an equilibrium exist), the IBC of the State also holds with

equality.
The model can be summarized as follows, for t>0:
#(t)=a(y(t)-Y) (4.3)
P(®) _
() = y(t) —7(t) —c(t) = () —T" )m(t) + r(OI(t) (4.5)
¢(t) =(r(t)-5)c(t) (4.6)
B'(t) = B'(t) (4.7)
b(t) =b (t) (4.8)
y(t)=c(®)+7 (4.9)
__ 9
m(t) = O-" 0 c(t) (4.10)
B(t)+ B’ (t)]E exp(—.[tv i(u)du)dv
I(t) = L 0 +b(t) (4.11)
The initial conditions for the predetermined state variables are:
7(0) ==,
P(0) = R
B(0) =B, (4.12)
B'(0) =B,
b(0) =b,

The boundary condition for private consumption is:
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1t)= [ exp(—jtv r(u)du)[r(v) +o(v) - Y(u) + () - (V) m(v) Jdv (4.13)

Note that we assume that the dynamics of the short real bond stock and of the nominal consol
stock are exogenously given, in Equations (4.7) and (4.8), with the dynamics of the nominal short
bond endogenously or residually determined.

For the moment, consider the nominal interest rate, i(t), the real primary surplus,

s(t) =7(t)— 7 and the real value of seigniorage o;(t) =(,u(t)—i_M )m(t) to be exogenously

given forall t>0.
The model has six first-order differential equations, five predetermined state variables,
7,P,B'.landb and one non-predetermined (or forward-looking) state variable, ¢. The

boundary conditions for the five predetermined variables are the five initial conditions given in
Equation (4.12). The boundary condition for consumption is Equation (4.16) the IBC of the
household, holding with equality and with bonds priced at their contractual values. There are three
endogenous variables that are not state variables but whose values can be expressed as functions
of the state variables and the exogenous variables: y , the demand-determined level of real output
(Equation (4.9), m, the real money stock, whose value is determined by the monetary equilibrium
Condition (4.10), and B, the stock of short nominal bonds, obtained from Equation (4.11). So,
we have the same number of equations and unknowns, the same number of state variables and
first-order differential equations and the right number (and type) of boundary conditions. Does
that mean all is well with the FTLEA? Meeting the ‘counting tests’ is just a necessary condition
for the system to have one or more solutions. It means that the system is not overdetermined, but
the equations describing it still may not have a solution — may be inconsistent. Finally, even if
the equations have one or more solutions, these solutions may not make economic sense (the
HTPL and the ability to price phlogiston are two examples from the flexible price model).

Note that in equilibrium, the IBC of the household and the output market equilibrium
condition (y =c+ g, referred to as the equilibrium real resource constraint by Sims) imply the
IBC of the State. The flow budget constraint of the household and the output market equilibrium
condition imply the flow budget constraint of the State. It follows that we can replace Equation
(4.5) by

[(t) =G —z(t) - (u(t)-T" )m(t) + r(OI(t) (4.14)
and Equation (4.16) by

I(t) = _[exp(—jtvr(u)du)[r(v) g+ () " )m(v) |dv (4.15)

Obviously, the current price level, which is predetermined, cannot do the FTPL job of
ensuring that Equation (4.15) holds. So what else can do the job of ensuring that, even when the
government follows a non-Ricardian budgetary rule, the IBC of the State will be satisfied with
equality and with the sovereign bonds priced at their contractual values? Sims (2011) argues that
the nominal and real discount factors can ensure that Equation (4.15) holds despite P(t) being
given by history. Using (4.11) Equation (4.15) can be written as:
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B(t)+ B"(t)ofexp(—.[tvi(u)du)dv

P(t)

+b(t) =Texp(—jtv r(u)du)[r(v) g+ ()~ )m(v) Jav

(4.16)
The real discount factors, exp(—_[tvr(u)du)=exp(—.|‘tv(i(u)—n(u))du), v>t, that discount

current and future (non-Ricardian) real augmented primary surpluses plus, if there is long-dated
nominal debt like nominal consols, the nominal discount factors, exp(—jtvi(u)du), vxt, vat,

are, according to Sims, capable of ensuring that the IBC of the State holds in equilibrium for any
non-Ricardian budgetary rule. The discount factors can take on the required values because real
consumption, c, is a non-predetermined state variable when the household is optimizing,
forward-looking and able to borrow and lend in efficient capital markets. Current and future
values of ¢ will take on the values required to make the current and future discount factors take
on the values to ensure that Equation (4.16) holds for all t > 0. This theory we refer to as the fiscal
theory of the level of economic activity or FTLEA.

Simply stating this proposition ought to be enough to convince the reader that it cannot be
true for arbitrary non-Ricardian policies. It is trivial to come up with non-Ricardian budgetary
rules that will cause Equation (4.16), to be violated in equilibrium. Consider the non-Ricardian
rule in Equation (4.17):

it)=0+xz(t), 0>0,t>0

’
S(V)+01(V):f+iTit))exp(_jt ﬂ-(u)du)’ Vv>1>0 (417)
Under this budgetary rule Equation (4.16) becomes:
B(t) 7
o TPO== 4.18
e P05 (4.18)

With every variable in Equation (4.18) exogenous or predetermined, it will only hold by
happenstance. Or consider the non-Ricardian budgetary rule in Equation (4.19):

i(t) = anything atall,t >0 (4.19)
s(v)+o,(v) <0, vt

Assume that B(t)>0,B"(t)>0and b(t)>0 with at least one of these three inequalities
holding strictly. A permanent augmented primary deficit obviously cannot generate the resources
required to service a positive net stock of sovereign debt.

The model just analyzed is a simplified version of the New Keynesian model analyzed in
Sims (2011). Sims (2011) is actually a ‘phlogiston model” — there is no money in it except as a
numeraire and the unit in which the contractual payments due on the nominal bonds are
denominated — endogenous monetary financing can therefore not ensure that the IBC of the State
holds when real public spending and real net taxes are exogenously given.  Setting
M({t)=M(t)=0,(t)=0,(t)=¢=0,t>0 and omitting the monetary equilibrium condition
(4.10), does not alter the conclusion that non-Ricardian budgetary rules, including the two just
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analyzed, can cause the IBC of the State to be violated. The proposition that the nominal and real
discount factors in the IBC of the State (Equation (4.16)) can cause it to hold even for arbitrary
rules for s(t) + o; (t) , the augmented primary surplus, and for the policy rate, i(t), is incorrect.

There no doubt exist non-Ricardian rules that satisfy the IBC of the State in equilibrium -
even Equation (4.18) could be satisfied, given the historically determined values of the debt stocks
and the price level and the exogenously given pure rate of time preference, if the authorities picked
the unique value of Z for which Equation (4.18) holds. But neither the price level (in the original
FTPL) nor the real and nominal discount factors (in the FTLEA) can be counted on to always
make non-Ricardian budgetary rules consistent with sovereign solvency in equilibrium.

4.1 A Ricardian and a ‘realistic’ non-Ricardian budgetary rule in the New-
Keynesian model

It is easy to come up with a Ricardian set of rules for the nominal interest rate and the augmented
primary surplus that ensures that the model of Equations (4.3) to (4.13) is well-behaved. The
Ricardian budgetary rule is given in Equations (4.20) and (4.21).

it)=0+7"+B,(z()-7")+ B (Y1) - V)

4.20
p>1 B, >0 20

s(t)+ o, (1) =rOI) +< (1) -17)
>0

(4.21)

Equation (4.21) can be implemented by adjusting lump-sum real net tax revenue
appropriately. The interest rate rule is a Taylor rule, where the nominal policy rate increases with
the excess of the inflation rate over the target rate of inflation, 7", and the output gap. Setting
£, >1 means that the real policy rate rises when the rate of inflation rises; this tends to be
stabilizing in a variety of models. The real augmented primary surplus equals the real interest
rate bill plus some fraction of the gap between the actual real stock of debt and its target value, 1"
which we treat as exogenous and constant. With the Taylor rule and the convergent real public
debt rule, the economic system can be reduced to a system of three first-order linear differential
equations.

¢ B B-1 0 |c (1_:81)”*_1327
= a 0 0 ||x|+ -ay (4.22)
| 0 0 I ol

Under this Ricardian budgetary rule, the real stock of government debt converges
asymptotically to its target value 1", unaffected by the dynamics of ¢ and 7z, whose dynamics
are in turn unaffected by the dynamics of |I. In the wunique steady state,

c=V,z=n*I=1"andr=4.
The two eigenvalues, 4, and 4, governing the dynamics of consumption and inflation satisfy:
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ﬂ’1+ﬂ”2=182>0 (423)
A2 =al- ) <0 |

So, both roots are real, one root is positive and one negative. With one predetermined state
variable (inflation) and one non-predetermined state variable (consumption), there is a unique

solution (saddle path) that converges to the unique steady state. The third eigenvalue, which only
drives the real debt stock, is 2, =—¢ <0 if £ >0). The real stock of government debt converges

exponentially to its target value I”.

This is completely standard, non-FTPL and non-FTLEA economics. The budgetary rule is
Ricardian and guarantees that the IBC of the State is always satisfied, in and out of equilibrium.
It is hard to imagine any fiscal rule robustly satisfying the IBC of the State with equality and with
sovereign debt priced at its contractual value, unless there is, sooner or later, directly or indirectly
(in more general models this could be through the two other state variables, ¢ and ) feedback
of the real augmented primary surplus, s + o, from the level of the real stock of outstanding non-

monetary public debt, 1. The real interest bill, rl, produces a ‘snowball effect’” in the debt
dynamics if | >0 and the real interest rate is positive.16 Our model has a positive real interest
rate equal to the pure rate of time preference in steady state. These explosive dynamics have to
be neutralized by the augmented primary surplus.

It is therefore surprising that in the Sims (2011) New Keynesian model, the numerical
simulations support stable, convergent behavior even though there is no feedback by the
augmented primary surplus from the debt stock.1” In terms of the New-Keynesian model
analyzed in this paper, the Sims non-Ricardian budgetary rule can be approximated reasonably
well by our Taylor rule (Equation (4.20)) and the following fiscal rule:

S+o0,=ac

4.24
w>0 ( )

Noting that s =7 —Q, Equation (4.24) is rather like an automatic fiscal stabilizer, where real
tax receipts net of transfers vary positively with the level of real economic activity.

The dynamics of consumption and inflation are the same as before — linear with the
eigenvalues 4, and 4, given in Equation (4.23). The debt accumulation equation under the fiscal

rule in (4.24) is non-linear, and we take a linear approximation at the unique steady state where

c=c=y, ;z:;?:;z*,l:l‘:%yand r=F=5.

The dynamics of ¢ and 7 are again independent of the behavior of the dynamics of | —and
vice versa.

16 1n models with positive growth of potential output, the snowball effect is represented by the term
(r—y)1/y where y=y/y).

17 Since Sims’s (2011) New-Keynesian model does not include money as an asset, the augmented primary
surplus is the same as the regular primary surplus. This does not change the analysis.
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¢ 182 ﬂl -1 0|l c-
7|~ a 0 07—
| S| 1-

Bl -0 (B -1

(4.25)

—ly o

With two predetermined state variables, 7 and |, and one non-predetermined state variable,
¢, we need two stable and one unstable characteristic root for local stability. One characteristic
root, the one driving the real debt dynamicsis 4, =& >0. This is really the end of the story, but
for completeness, note that the two other eigenvalues (the ones driving ¢ and = ) are the same as
under the Ricardian fiscal rule given in Equation (4.21), and satisfy Equation (4.23), with one
stable and one unstable root if the normal Taylor rule assumptions hold with g >1and g, >0.

Of course, the model of the economy analyzed here is a simplified version of the Sims (2011)
New-Keynesian model and the budgetary rule just considered is only “in the spirit of” Sims’s non-
Ricardian budgetary rule — not identical to it. The actual Sims (2011) non-Ricardian budgetary
rule was apparently a lucky choice that avoided explosive behavior of the public debt despite the
absence of any stabilizing feedback loop from the debt stock to the augmented primary surplus.
Even with the stabilizing Taylor rule, we would not recommend (4.24) to any policy maker,
however: there has to be sufficient responsiveness of the (augmented) real primary surplus to the
real debt stock to guarantee the debt dynamics will not become explosive. Responsiveness of
taxes to the level of economic activity (@ >0) is, in general, not sufficient. That responsiveness
can be more flexible than what is embodied in the Ricardian rule in Equation (4.21). For instance,
the stabilizing feedback of the real augmented primary surplus from the real debt stock might not
kick in until the real debt stock exceeds some critical level. An example would be

S+o,=aC, ®>0 if 1<I”

=rl+Z(1-17),¢>0 if 1> 1

4.2 Financial Repression in the New-Keynesian model

Sims states in Sims (2016a, pages 4 and 5): “... the existence of stable, unique equilibria under
policies that peg the interest rate and leave fiscal effort unresponsive to the level of real debt does
not rely on instant, far-sighted adjustments by rational agents. All that is required is a strong
wealth effect on consumption and sufficiently rapid response of inflation to demand.”

In this subsection, we show that even instant, far-sighted adjustments by rational agents
are not sufficient to ensure the existence of stable, unique equilibria under policies that peg the
interest rate and leave fiscal effort unresponsive to the level of real debt. We will therefore
replace the Taylor rule given in (4.20) with a nominal interest rate pegging rule:

it)=1 (4.26)

Note that this is just a special case of the Taylor rule in Equation (4.20), with g = 8, =0 and
i=0+71.
The optimizing, forward-looking New-Keynesian consumer does not have a financial wealth
effect on consumption in equilibrium; the (forward-looking) consumption function in our New-
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Keynesian model looks like the is a financial wealth effect:
)

c(t) = 1+¢[I(t)+m(t +Ie (y(v)-7(v))d J The apparent financial wealth effect — the
o

term n(l(t)+m(t)), vanishes when we substitute the State’s IBC, holding with equality,
+

I(t) :Jexp(—jtvr(u)du)[r(v)—q+(,u(v)—i“" )m(v)]dv, into the consumption function, which
t

becomes c(t) = (J.e y(v) g) ] and exhibits debt neutrality or Ricardian

equivalence.18

Because this model is a special case of the model summarized in Equation (4.25), the debt
dynamics will once again be unstable, because the fiscal effort is unresponsive to the level of the
public debt. Again, the dynamics of ¢ and = are decoupled from the dynamics of the real debt
stock. The eigenvalues driving ¢ and = are the complex conjugate solutions to:

A+2,=0 (4.27)

and

Mdy = (4.28)

These roots are purely imaginary numbers, 4 = /o and A =—Ja, where 2=-1. So,

consumption and inflation circle around the steady state without ever getting there. The real debt
dynamics are, once again, driven by the unstable characteristic root 2, =5 >0. Public debt
behavior is, again, explosive. This, of course, invalidates the benign ‘sovereign IBC’ equilibrium
assumption on which the (non-explosive) consumption and inflation dynamics are based.

4.3 Financial repression in an Old-Keynesian model: NOT the FTPL.

In Sims (2016a) an Old-Keynesian model is analyzed. The key difference with the Sims (2011)
New-Keynesian model is that consumption is driven by an ad-hoc differential equation and is
viewed as a predetermined variable. That means that the boundary condition for consumption is
an initial condition: c(0)=c,. If we still impose Equation (4.16), the IBC of the State, holding

18 There are two qualifications to the absence of a financial wealth effect in the forward-looking, optimizing
household consumption function. First, financial ownership claims to ‘outside’ assets (assets for which
there is no corresponding liability, like physical capital, land and real estate will show up as wealth in the
consumption function, even after consolidating the household and State IBCs. Second, if there is money

in the model and if there is irredeemability of central bank money, the term limexp (_LV r(u)d )m(v) will

appear in the consumption function even after consolidation, if the irredeemability property of central bank
money is recognized.
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with equality and with sovereign bonds priced at their contractual values, as an equilibrium
condition, we have an overdetermined system. Sims has stated in private correspondence that
Equation (4.16) is not part of the Sims (2016a) model and that, consequently, the Sims (2016a)
model is not an FTPL/FTLEA model. Indeed, the IBC of the household is not used to characterize
consumption behavior either. With both the household and the State pursuing non-Ricardian
programs, there is no presumption that either the IBC of the household or the IBC of the State
will be satisfied in equilibrium, let alone satisfied with equality.

We first analyze a stripped-down version of the Sims (2016a) model. It differs from the actual
Sims (2016a) model in two ways. In the Sims (2016a) model, all exogenous variables and policy
instruments follow stable, univariate, first-order dynamic systems. We assume instead that all
exogenous variables and policy instruments are constant. These constant values can be viewed
as the steady-state values of Sims’s univariate dynamic processes for these variables. Second,
Sims adds additive stochastic shocks to many of the dynamic processes of the model. We leave
these out. Nothing essential is lost by these simplifications. The stripped-own model turns out
to have a number of weaknesses that make it unfit as a guide to policy. We therefore developed
an alternative Old-Keynesian model that does not share these weaknesses.

The (stripped-down) Sims (2016a) model can be summarized as follows:

d
Fne=r0-2) (4.29)

I=(@i-7)l-7
YorZw V. >0,0<0<1

where Vv is the logarithm of the real wage. Sims assumes that § =0, m=0, o, =0 and
Iny=0. Itfollowsthat S=s+o, =7

Note that there is no responsiveness of the “fiscal effort’ (the augmented real primary surplus,
7, or in a more general model S+ o), to the level of the public debt or to the level of economic
activity, but that the growth rate of consumption responds positively to household financial
wealth.

The steady state of the system is given by
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Inc=Int =0
7=7=0
|:|‘=% (4.30)
v=v=Ind
r=r=i
The linear approximation at the steady state of this system is:
Y e 0 0 7 _
dt (1-0) Inc—-InT
. Yw=7p\L— _
volx pT ~7, 0 V-V (4.31)
I o (1-6) o, - -1
L . i i_ 7/p 9 i_ yp ]

All three state variables are predetermined, so all three eigenvalues must have negative real
parts for the system to be stable. The three eigenvalues must satisfy the following conditions:

M+h+l=i-y,<0

@ (4.32)
Aol ==1e1 yVw g <0
Sims assigns a positive steady-state nominal interest rate: i =0.03 and very large

responsiveness of inflation to aggregate demand: y, =4.00. The first condition in Equation

(4.32) is therefore satisfied. The second condition will then be satisfied if and only if @, >0: the

(steady state) value of the (exogenous) (augmented) real primary surplus is positive. The
characteristic equation is

24y, -2y, [i_ =0

_Vcwo__(l—ﬁ) 24 JTT 5%
10 16

With the numerical values assigned by Sims, the characteristic equation is
A% +3.971%7 +0.3094 +0.343=0, which indeed has three roots with negative real parts:
A, =-3.9134; 2, =-0.02828 + 0.29471; A, =—0.02828 — 0.2947,.19

Two things must be emphasized about this result. First, it has nothing at all to do with the
FTPL/FTLEA. This is a classic fiscal stimulus plus financial repression (a constant nominal
interest rate despite permanently higher inflation) policy. The assumption that the IBC of the
State holds with equality is not used. The budgetary rule resembles what has been recommended
by some economists to the Japanese authorities: peg the policy rate near zero for a long time (in
Japan, peg the yield curve near zero for maturities up to 10 years) and provide a (large/long-
lasting) deficit-financed fiscal stimulus.

19TMnmmﬂwhmM%am:T=00&a5=OO&9=OJQ7W=O3QyC=ZDQyp=4DO
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Second, this result is not robust, in two ways. First, the model is unstable with minor changes
in the parameter values. The assumption that @, <0 - the steady state primary surplus is negative

- suffices to produce instability. A shallow slope of the price Phillips curve (7, <1 ) also

produces instability. Second, and more important, there are two problems with this model that
make it quite inadequate — even at a purely qualitative level - as a guide to the interaction of
(nominal) public debt, fiscal policy, nominal interest rate rules and inflation.

First, the price Phillips curve is always upward-sloping (increasing in real aggregate demand)
rather than vertical at least in steady state. This means that the inflationary impulse of a cut in
taxes, through consumption, will persist as long as the real public debt burden does not start to
decline (see the third and fourth equations in (4.29)). With the nominal interest rate pegged, the
real interest rate can, for certain parameter values, be reduced enough by enough to run a budget
surplus. This permanently upward-sloping price Phillips curve represents a form of permanent
inflation illusion that makes the model not fit for purpose.

Second, the reason steady-state inflation is zero in the Sims (2016a) model is that the
dynamics of real consumption are driven by the nominal interest rate. Again, we don’t consider
such permanent inflation illusion to be a desirable property of consumption behavior, even in an
Old-Keynesian model. In steady state, real taxes have to equal the real interest rate bill to keep
the real public debt constant. In Sims’s Old-Keynesian model, real taxes have to equal the
nominal interest rate bill to keep real consumption constant. This certainly pins down the steady-
state inflation rate — at zero - despite the long-run upward-sloping price Phillips curve, but it really
makes no economic sense. If the consumption equation were instead written as
a4 Inc=y, [I —=
dt ‘Ui-7
real interest rate, there would be infinitely many steady state solutions for c¢,v,l, 7 and r. With
the nominal interest rate in the consumption function pinning down steady-state inflation at zero
and with a long-run upward-sloping Phillips curve, inflation can wipe out the public debt burden
during the transition and return safely to zero in the long run. If only.

To get a more robust Old-Keynesian world than the one of Sims (2016a), we will revert to the
New-Keynesian model, but replace the optimizing household/consumer with the ‘financial wealth
effect augmented’ Keynesian consumption function in Equation (4.33):

T

j , that is, the growth rate of consumption depends on the (steady state)

C=—771T+772| _773r (433)20
n>0,7,>0,7,>0

Consumption depends negatively on real taxes, negatively on the real interest rate and
positively on real financial wealth. We will again addition adopt the (for our purposes

20 Because Sims works with a model without money, financial wealth equals the value of the net stock of
government bonds held by the households. Outside the phlogiston economy, real financial wealth would
be equalto I +m.
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unimportant) simplifying assumptions of Sims (2016a), that § = o;(t)=m(t)=0, so0 s +% =7.
The Phillips curve is again an accelerationist one.

r=a(y-y)

4.34
a>0 ( )

The tax function is:

T=0,+ o]l (4.35)
@, <Y, >0 '

The model is completed with:

l=rl-7

The steady-state equilibrium is given by:
”2_(772 _nla)ljl +T+ Y + 1m0,
UE UE (4.36)

(T-7-o)l =,

Even in this extremely basic model, there are in general two steady-state equilibria. The only
way to avoid two steady-state equilibria is to assume that the real interest rate does not affect
aggregate demand. In that case, the only way the real interest rate enters the model is through the
public debt dynamics. We consider this highly implausible especially because aggregate demand
in the real world includes capital expenditure.
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_ — 2
a)l+y+771a)0i [w1+y+771woJ +4[’72_771w1jw0
75 73 7,

2[772 —Tho, j
13

ﬂ:ﬁ:_(nz _771Q)ljl_+i_+ Y + 1@,

s s
— _ 2
—(wl Y +"1w°ji\/{w1 LY +771wo] 4(772 7,0, Jw .
= ik ik ik LT+ L (4.37)
2 Ug

. — 2
(wl_'_ y—H]lwoJi\/[wﬁ' y+771a)oJ +4[’72_771a)1jw0 ~
s UE s _[y+771a)0]
73

Note that the steady-state real interest rate is independent of the pegged value of the nominal
interest rate, unlike the Sims (2016a) model where the two are equal. We will assume, in the
spirit of Sims (2016a), that a higher real stock of public debt boosts consumption demand, even
after the effect of a higher public debt on taxes is allowed for, so 7, —n,o, >0. We also assume
that ¥ + n,m, > 0 ; a sufficient condition for this is @, > 0. This means that the real debt stock will

be positive in one steady state and negative in the other steady state. In the steady state with the
negative level of real public debt, the inflation rate is positive if the pegged nominal interest rate
is not too negative. In the steady state with the positive level of real public debt, the inflation rate
can be either positive or negative given the a-priori restrictions we have imposed on the
parameters. The real interest rate is negative in the steady state with the negative real debt stock.

Eliminating equilibrium consumption, the real interest rate and real tax revenues, the model
can be reduced to two first-order differential equations in 7 and I :

T =a7737[+0‘(772 _771(01)I —0!(7“71600 +773i_)

I=(T-7-a)l -,

Linearizing this at the two steady states, we obtain the following dynamic system:
7 a a(n, —no, -7
7'Z ~| ¢ ._(772 Ui _1) T (4.38)
I | i —o -7 || -1

The characteristic roots are solved for from
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LtA=an+i -0 -7 (439)
- - _ 4.39
Ak, :0”73(| - _77)_0‘(772 —ma)l

Consider the case where the tax function is independent of the real value of the public debt,
o, =0. The characteristic roots then simplify to:

L+ =an,+i -7

A, =amn, (i__ﬁ)_aﬂzl_ (440

Because both 7 and | are predetermined state variables, we need both roots to have negative real

parts for the system to be stable. From the second equation in (4.40), this requires 7,7 >n,| .
The simplified steady-state equations for the case where @, =0 are:

_ _ 2
Y +ma@, [wmwo] +4(772ij
=T UE g UE
UE

— _ 2
) _[M%Ji \/(ynw] 4(77}0 )
7T=77=—[&J|_+i_+l— i ik Ts) 7 Y (4.41)

73 2 73

- _ 2
(y“L”le)i\/[ymlw"] +4(772]600
r:FZLEJT_[V'HhO)oj: s s YA _[7+771a)0J
773 773 2 773

If the exogenous component of the tax function is positive, @, >0, one of the steady-state

equilibria will have a negative stock of real debt and an associated negative real interest rate. This
condition, similar to the stability condition in the Sims (2016a) model (given in Equation (4.32))
is, however, only necessary but not sufficient for local stability. Consider the following numerical
values of the parameters: y =1; o, =0.03; n, = 2.00; 7, = 2.00; 1, =0.50; &« = 2.00. The steady-
state equilibrium with the positive stock of real public debt (which also has a positive real interest
rate) is locally unstable (4.4, =—-2.06). The steady-state equilibrium with the negative stock of

real public debt and the associated negative real interest rate is also locally unstable. To make
either or both of the steady-state equilibria locally stable, we require fiscal effort responsiveness
to the public debt. It can be checked numerically that a large positive value for @, is not sufficient

for local stability. To guarantee stability of the debt accumulation process, the fiscal effort has to
be able to “change sign”, that is, move from an augmented primary deficit to an augmented
primary surplus, if the real value of the interest bill changes sign, either because the real interest
rate changes sign or because the real debt stock changes sign. Only a flexible Ricardian fiscal
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effort rule like the one given in Equation (4.21), r(t):r(t)I(t)+§(I(t)—I*),g’>0, will

guarantee stable public debt dynamics.

The purpose of this section was not to develop a robust Old-Keynesian model for its own
sake. We leave that as an exercise for the reader. The purpose is twofold. First, to make clear
that the permanent financial repression model of Sims (2016a) has nothing to do with the
FTPL/FTLEA and, second, to show that the fiscal policy effectiveness proposition of Sims
(2016a) and his message about debt sustainability is not robust. We summarize Sims’s message
as don’t worry about the fiscal effort responding to the public debt burden; a sufficiently strong
(positive) response of private demand to the real value of the public debt and of inflation to private
demand (and to a fiscal stimulus) will take care of debt sustainability. We do not consider this
recommendation sensible: to engage in a fiscal stimulus, to keep the policy rate pegged for a long
time (technically forever) and not to have the augmented primary surplus respond intelligently,
sooner or later, to the public debt burden.

5 Conclusion

The fiscal theory of the price level makes a bold claim: non-Ricardian policies (that is, fiscal,
monetary issuance and interest rate policies that don’t always (both in and out of equilibrium)
satisfy the intertemporal budget constraint of the State, with government bonds priced at their
contractual values, will in equilibrium satisfy the IBC of the State (holding with equality and with
government bonds priced at their equilibrium values), because the general price level takes on the
value that ensures that the real value of the outstanding stock of nominal government bonds
satisfies that IBC of the State.

This paper shows that the FTPL rests on a fundamental fallacy: the confusion of the
intertemporal budget constraint of the State with a misspecified equilibrium nominal bond pricing
equation and the double use of this IBC. This fundamental fallacy generates a number of internal
inconsistencies and anomalies that should have led to the rejection of the FTPL as a logically
incoherent theory. This has not happened. This paper aims to rectify that error.

The FTPL is not about monetary dominance vs. fiscal dominance (or active monetary
policy/passive fiscal policy vs. passive monetary policy/active fiscal policy).

The issue is not an empirical one. Neither does it concern the realism of the assumptions that
are made to obtain the FTPL. It is about the flawed internal logic of the FTPL.

Interpreting the FTPL as an equilibrium selection mechanism in models with multiple
equilibria does not improve matters. The FTPL remains internally inconsistent and riven with
unacceptable anomalies also when the economy is at the ELB. The attempt by Sims (2011) to
extend the FTPL to models with nominal price rigidity is a failure. Current and future anticipated
real and nominal interest rates cannot be relied upon to ensure solvency of the sovereign when
non-Ricardian budgetary rules are implemented.

The fiscal theory of the price level died for the first time more than 15 years ago. Its attempted
resurrection failed. It is time to bury it again — for the last time.
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