We thank the referee for his comments and suggestions, although we strongly disagree with virtually all
of them.
Our paper sets out to do three things:
(1) To revisit the original FTPL universe (flexible prices, exogenous policy rate) and to rebut the
arguments recently made to reassert its intellectual respectability. This includes our discussion
of the FTPL as an equilibrium selection device, where we base our argument on Kocherlakota
and Phelan (1999) and extend the FTPL world to the flexible price level, exogenous nominal
money stock universe.
(2) To argue that Sims’s (2011, 2016) attempts to revive the FTPL (or perhaps the policy message of
the FTPL) in a New-Keynesian or Old-Keynesian setting fail. Imposing the IBC of the State,
holding with equality, leads to an overdetermined model. Not imposing the IBC of the State and
working with what then are quite conventional New- and Old-Keynesian models and imposing
non-Ricardian fiscal-financial-monetary rules (often including some form of fiscal dominance
plus financial repression) can easily lead to explosive public debt dynamics. Longer-duration
debt of the State does not come systematically to the rescue of the non-Ricardian government.
Any policy conclusions drawn from these models are therefore not robust.
(3) To argue that points (1) and (2) matter not only because it is our scholarly duty to expose
fallacies, but also because the FTPL and Sims’s fiscal dominance plus financial repression models
are a very dangerous guide to policy. Should some unfortunate country have its policy makers
stray onto the FTPL-Sims paths, at least a belated sharp fiscal correction and at worst a
sovereign default or hyperinflation could result. Any policy conclusions drawn from these
models are therefore both not robust and dangerous.
These three points make our paper are a seamless, if expansive web. It is long, but not too long. The
paper is long also because it makes the arguments both analytically and intuitively. We want to reach
the widest possible audience because the issues are so important. It does not often happen in
economics that a logical howler makes it into the literature, especially with distinguished names
attached. We can only think of two that meet the high standard set by the FTPL.
The first is Jacob Viner’s description, in a footnote to his famous article "Cost Curves and Supply Curves",
of his attempt to persuade a draftsman to make the long-run average cost curve a U-shaped envelope
that consisted of the minimum points on all short-run average cost curves. The draftsman pointed that
this was impossible 1 and could (fortunately) not be persuaded by Viner to attempt to do so. 2 A second
well-known example involves incorrect proofs by David Levhari (1965) and Paul Samuelson (1962) that
reswitching cannot occur if certain conditions are satisfied. Even Nobel laureates occasionally get it

Unless the minimum points on all short-run average cost curves were at the same average cost level.
“My instructions to the draftsman were to draw the AG curve so as never to be above any portion of any ac curve.
He is a mathematician, however, not an economist, and he saw some mathematical objection to this procedure
which I could not succeed in understanding. I could not persuade him to disregard his scruples as a craftsman and
to follow my instructions, absurd though they might be.” Viner (1931, p. 36, footnote 2).
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wrong. Both graciously retracted their errors in Levhari and Samuelson (1965) (see also Samuelson
(1966)). 3

The referee’s simple version of the model
We will use the referee’s simple model to make a few important points. Bt is the nominal stock of oneperiod nominal bonds outstanding at the beginning of period t. The contractual price of this bond in
terms of money is 1. The contractual price is the price that would prevail in the absence of default risk;
St is the real primary (non-interest) surplus, including seigniorage, in period t; Gt is real public
purchases in period t; Tt is the real value of taxes plus seigniorage in period t (the referee forgets to
include real seigniorage in T ); Yt is real household income (before taxes); Ct is real household
consumption in period t; it is the period t nominal interest rate; Pt is the general price level in period t.
The government (consolidated Treasury and central bank) period budget constraint is:

Bt +1= (1 + it ) Bt + Pt (Gt − Τt )
Let 1 + rt = (1 + it ) Pt / Pt +1 be the period t real interest factor.
The government period budget constraint can be rewritten as:

bt +1= (1 + rt )bt + Gt − Τt

(1)

S=
Tt − Gt
t

(2)

By definition:

This can be solved forward recursively to yield:
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The solvency constraint of the government is:
k 
1
lim ∏ 

k →∞
j = 0  1 + rt + j


bt + k ≤ 0


(4)

Equations (3) and (4) imply the intertemporal budget constraint (IBC) of the government:
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Reswitching is the phenomenon of switching back at a very low real interest rate to a set of production
techniques that had seemed viable only at a very high real interest rate. See Samuelson (1966).
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(5)

The period budget constraint of the household is:

bt +1 = (1 + rt )bt + Yt − Ct - Τt

(6)

Correcting the referees sign error, this implies
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The household solvency constraint is:
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Equations (3) and (4) imply the IBC of the household
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If there are optimizing households and there is non-satiation in consumption (and possibly in real money
balances too), the IBC of the household will hold with equality:
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We impose goods market equilibrium:

Y=
Ct + Gt
t

(11)

Equations(2) (10) and (11) then imply
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An implication of the IBC of the household holding with equality (because of optimizing behavior and
non-satiation) and the assumption of goods market equilibrium is that the IBC of the government holds
with equality.
The FTPL treats both the IBC of the household, holding with equality (equation (10)) and the IBC of the
government, holding with equality (equation (12)) as separate equilibrium conditions, together with the
goods market equilibrium condition (11). Under all except one set of conditions, this leads to an
overdetermined system. Under the one set of conditions where the system is not overdetermined (a
freely flexible general price level, a positive stock of nominal bonds outstanding and either an
exogenous nominal interest rule with a non-negative nominal stock of money outstanding and/or an
exogenous nominal money stock rule with a positive stock of money outstanding.
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The referee’s statement “The authors do not back up their insistence that the FTPL is logically
inconsistent with a mathematical proof or demonstration, instead relying on repeated assertion” is
demonstrably false. All inconsistencies and anomalies are stated and demonstrated in Section 3C (pp.
20-27). Inconsistency 1 can be found on pages 22 and 23; Anomaly 1 can be found on page 23 with the
appropriate reference to the paper by Kocherlakota and Phelan (1999); Anomaly 2 can be found on
pages 24 and 25; Anomaly 3 can be found on page 25; Anomaly 4 can be found on page 25; Anomaly 5
can be found on pages 25 and 26; Anomaly 6 can be found on pages 26 and 27. Inconsistency 2 can be
found on pages 29 and 30. What more does the referee want?
Anomaly and inconsistency
Let’s provide a simple example based on the little model in this rejoinder. Assume real household
output and real public purchases are exogenous and constant: Yt =Y > Gt =G . Assume that real taxes
including seigniorage are also constant, so the real augmented primary surplus is constant: S = S
Assume that households have a time-separable utility functional with a constant pure rate of time
preference ρ (and for completeness a constant exogenous nominal interest rate). Assume that the
price level is freely flexible. It follows that rt = ρ and the equilibrium of the model can be written as
follows:

Y= C + G
Pt +1 / Pt =

1+ i
1+ ρ

(13)

 1+ ρ 
bt = 
S
 ρ 
To be able to handle the exogenous money supply case I also add in a standard monetary equilibrium
condition; M t is the nominal money stock at the beginning of period t. The interest rate on money is
zero.

Mt α
=
C, α ≥ 0
Pt
i

(14)

This system is overdetermined if the bonds are index-linked. In an open economy version of the model,
it would be overdetermined if bonds are either foreign-currency-denominated or index-linked.
Only if the bonds are nominally denominated and the price level is freely flexible can there be an FTPL
equilibrium. But, first, this equilibrium is only not overdetermined because in the conventional (correct
or non-FTPL) approach, the model either has nominal indeterminacy (when the nominal interest is
exogenous) although real variables other than the real value of the stock of nominal bonds are
determinate, or both nominal and (limited) real indeterminacy (when the nominal money stock is
exogenous)). And, second, this equilibrium is so anomalous as to be unacceptable economic grounds.
We write the last equation of (13) as:
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Bt  1 + ρ 
=
S
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(15)

And yes, using the IBC of the household (holding with equality as an implication of optimization and
non-satiation) to derive optimal consumption behavior (and the equilibrium condition determining the
real rate of interest) and then using it again as in equation (15) is using the same equilibrium condition
twice, pace the referee’s assertion at the bottom of page 2 of his comments. In general, using the same
equilibrium condition twice (or once as an equilibrium condition and once as an equilibrium selection
device (which is formally equivalent)) leads to an overdetermined model. This is the case for the FTPL
except in the case of a freely flexible price level, a positive nominal bond stock and either an exogenous
nominal interest rate or an exogenous nominal money stock. When the nominal interest rate is pegged,
there is nominal indeterminacy although all real variables are uniquely determined. When the nominal
money stock is exogenous, we have nominal indeterminacy and also a restricted form of real
indeterminacy: the rate of inflation is indeterminate. In the money-exogenous variant, we normally
impose the equilibrium selection criterion that if there exists a stationary solution for stationary
fundamentals, that is the equilibrium we select. Most of the time this gives a unique solution.
When the nominal interest rate is pegged, can the FTPL serve as equilibrium selection mechanism? We
argue: no, because of the anomalies the FTPL generates even when the price level is flexible and the
nominal interest rate is exogenous.
An obvious anomaly is that if sgn( Bt ) ≠ sgn( St ) we have a negative price level. Note also that,
although the model can incorporate money and seigniorage revenue, every equation remains
unchanged if there is no money in the model, except as a pure numeraire; just set α = 0 in equation
(14). So the model permits the determination of the price of something of which there is and always will
be, a zero quantity outstanding: phlogiston. The “logic” of the model can also be applied to the IBC of
an individual household, if we assume that an optimizing government always follows Ricardian fiscalfinancial-monetary rules which ensure that its IBC is satisfied with equality. This means the FTPL can be
turned into a Mrs. Jones Theory of the Price level, which is economic nonsense. Even an “internally
consistent” model (as many equations as unknowns is a necessary condition for this) is only as good as
the sum total of its logical implications. When even one of these implications is nonsensical, the model
should be scrapped.
With very little additional work it can also be shown that in any model with a predetermined general
price level, the FTPL (that is, imposing the IBC of the State, holding with equality, while also using the IBC
of the household, holding with equality, to characterize optimal consumption) results in an
overdetermined system. Sims’s attempt at resurrecting the FTPL in Sims (2011, 2016) fails. Sims now
argues, and we are happy to go along with that, that the IBC of the State is not to be applied in either his
Old-Keynesian or his New-Keynesian model, which turns them into conventional economic models with
specific non-Ricardian fiscal-financial-monetary programs – often fiscal dominance with financial
repression.
The referee suggests we cite the existing literature on index-linking and duration but he does not cite any
publications that might suggest that we have failed to cite literature that weakens our case. We are
convinced there is no such literature. We believe we have cited all relevant literature in the 55 references
we include. The referee suggests we explore the implications of an extended model with the “debt
5

revaluation factor“ Dt included. This is not the purpose of our paper. The primary purpose of our paper
is destructive: to make the case that the FTPL is a logical nonsense. A secondary purpose is to warn against
the kind of fiscal-financial-monetary policy behavior that might be encouraged by a belief that the FTPL is
correct. We make the minimum use of the debt revaluation factor necessary for our purposes. A fully
articulated “ Dt framework” can already be found in Buiter (2002, 2005), but this is not relevant to the
issues addressed in our paper. In our paper we show, using the Dt notation, when it is appropriate to
treat the IBC of the State (holding with equality) as an equilibrium government bond pricing equation.
The distinction between the market value of the bonds and their contractual value is central here. The
FTPL, however, confuses the contractual value of government bonds with their market value and makes
much of the one set of conditions (flexible prices, positive stock of nominal bonds) where the general
price level appears to be able to play the role of the debt revaluation factor. But one way or the other,
this leads us back to the unacceptable anomalies and, when we leave the flexible price level/positive stock
of nominal bonds world, the inconsistencies of the FTPL.
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