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Price-level Determination

Classical Monetary Theory was about how monetary conditions pin
down the price level and other nominal variables

The Classical Dichotomy (long-run neutrality of money) implied that
the long-run equilibrium values of real variables (e.g., employment,
output, real interest rates) don’t depend on monetary conditions
The Quantity Theory of Money (MV = PY ) was typically the link
between the money supply and the price level
But some classical (neoclassical) economists discussed price-level
determination when the central bank sets the nominal interest rate

We may (for questions addressed in these notes) think of Classical /
Neoclassical models of price-level determination in the long-run (with
no nominal rigidity) as theories of how nominal GDP is pinned down

nominal rigidities may link changes in nominal and real GDP in the
short run
but this does not interact in a fundamental way with our discussion of
the nominal anchor
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Money Stock as Nominal Anchor

The simplest modern analogue of the Quantity Theory of Money is a
Cash-in-Advance (CIA) model in which households get an endowment
of a perishable good

In equilibrium, the price level depends on the current period’s money
supply and endowment
In the simple CIA model, expected money growth and inflation have no
effect on the current price level

More general models of money demand (like the CIA model with
production, or models with transactions costs) capture the effect of
the nominal interest rate (the opportunity cost of holding money) on
demand for real money balances

According to these models, expected money growth and inflation affect
the current price level
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Expectations of Future Monetary Policy

The simplest way to capture the role of expectations is the ad-hoc
specification

mt − pt = yt − ηit , η > 0 ,

as the equilibrium condition in the market for money

The left-hand side is the (logarithm of the) real money stock
The right-hand side is the (logarithm of) demand for real money
balances

Expected inflation (Etπt+1) raises the nominal interest rate (it) via
the (linearized) Fisher equation,

it = rt + Etπt+1 ,

(where rt is the expected real interest rate); this reduces current
demand for real money balances, which raises pt
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Forward-looking Price Level

To illustrate a case with money-supply targeting, consider an
endowment economy (in which yt and rt are generated by exogenous
stochastic processes)

assume the exogenous variables are suitably bounded
write the Fisher equation as

it = rt + Etπt+1 = rt + Etpt+1 − pt
and combine this with the equilibrium condition to get

mt − pt = yt − η (rt + Etpt+1 − pt ) , η > 0 ,

the dynamics of the price level are governed by

pt =
(

η

1+ η

)
Etpt+1 +

(
1

1+ η

)
[mt − yt + ηrt ]

Since we have η > 0, we get a unique bounded solution for pt , with
bounded forcing variables— this solution is forward-looking, as you can
show for HOMEWORK

(Institute) Fiscal and Monetary Policies The Nominal Anchor April 2012 5 / 10



Forward-looking Price Level

To illustrate a case with money-supply targeting, consider an
endowment economy (in which yt and rt are generated by exogenous
stochastic processes)

assume the exogenous variables are suitably bounded

write the Fisher equation as

it = rt + Etπt+1 = rt + Etpt+1 − pt
and combine this with the equilibrium condition to get

mt − pt = yt − η (rt + Etpt+1 − pt ) , η > 0 ,

the dynamics of the price level are governed by

pt =
(

η

1+ η

)
Etpt+1 +

(
1

1+ η

)
[mt − yt + ηrt ]

Since we have η > 0, we get a unique bounded solution for pt , with
bounded forcing variables— this solution is forward-looking, as you can
show for HOMEWORK

(Institute) Fiscal and Monetary Policies The Nominal Anchor April 2012 5 / 10



Forward-looking Price Level

To illustrate a case with money-supply targeting, consider an
endowment economy (in which yt and rt are generated by exogenous
stochastic processes)

assume the exogenous variables are suitably bounded
write the Fisher equation as

it = rt + Etπt+1 = rt + Etpt+1 − pt

and combine this with the equilibrium condition to get

mt − pt = yt − η (rt + Etpt+1 − pt ) , η > 0 ,

the dynamics of the price level are governed by

pt =
(

η

1+ η

)
Etpt+1 +

(
1

1+ η

)
[mt − yt + ηrt ]

Since we have η > 0, we get a unique bounded solution for pt , with
bounded forcing variables— this solution is forward-looking, as you can
show for HOMEWORK

(Institute) Fiscal and Monetary Policies The Nominal Anchor April 2012 5 / 10



Forward-looking Price Level

To illustrate a case with money-supply targeting, consider an
endowment economy (in which yt and rt are generated by exogenous
stochastic processes)

assume the exogenous variables are suitably bounded
write the Fisher equation as

it = rt + Etπt+1 = rt + Etpt+1 − pt
and combine this with the equilibrium condition to get

mt − pt = yt − η (rt + Etpt+1 − pt ) , η > 0 ,

the dynamics of the price level are governed by

pt =
(

η

1+ η

)
Etpt+1 +

(
1

1+ η

)
[mt − yt + ηrt ]

Since we have η > 0, we get a unique bounded solution for pt , with
bounded forcing variables— this solution is forward-looking, as you can
show for HOMEWORK

(Institute) Fiscal and Monetary Policies The Nominal Anchor April 2012 5 / 10



Forward-looking Price Level

To illustrate a case with money-supply targeting, consider an
endowment economy (in which yt and rt are generated by exogenous
stochastic processes)

assume the exogenous variables are suitably bounded
write the Fisher equation as

it = rt + Etπt+1 = rt + Etpt+1 − pt
and combine this with the equilibrium condition to get

mt − pt = yt − η (rt + Etpt+1 − pt ) , η > 0 ,

the dynamics of the price level are governed by

pt =
(

η

1+ η

)
Etpt+1 +

(
1

1+ η

)
[mt − yt + ηrt ]

Since we have η > 0, we get a unique bounded solution for pt , with
bounded forcing variables— this solution is forward-looking, as you can
show for HOMEWORK

(Institute) Fiscal and Monetary Policies The Nominal Anchor April 2012 5 / 10



Forward-looking Price Level

To illustrate a case with money-supply targeting, consider an
endowment economy (in which yt and rt are generated by exogenous
stochastic processes)

assume the exogenous variables are suitably bounded
write the Fisher equation as

it = rt + Etπt+1 = rt + Etpt+1 − pt
and combine this with the equilibrium condition to get

mt − pt = yt − η (rt + Etpt+1 − pt ) , η > 0 ,

the dynamics of the price level are governed by

pt =
(

η

1+ η

)
Etpt+1 +

(
1

1+ η

)
[mt − yt + ηrt ]

Since we have η > 0, we get a unique bounded solution for pt , with
bounded forcing variables— this solution is forward-looking, as you can
show for HOMEWORK

(Institute) Fiscal and Monetary Policies The Nominal Anchor April 2012 5 / 10



Nominal Indeterminacy

Note that to get determinacy (a unique solution) in the preceding
example, we confined our analysis to solutions that keep the price
level bounded

Theoretical research — summarized and cited in Canzoneri, Cumby and
Diba [CCD (2010)] —has demonstrated that the price level may not be
uniquely determined under money supply targeting
But in policy-oriented research, we usually set this aside, focusing on
the unique suitably bounded solution for the price level and inflation
(as we did in the preceding example)

The prospect of nominal indeterminacy that does play a role in
policy-oriented discussions pertains to interest-rate rules
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Interest-rate Targeting

Modern central banks typically conduct policy by setting a target for
a short-term nominal interest rate (usually, the Interbank rate)

A policy that sets an exogenous path for the nominal interest rate
(e.g., pegs the nominal rate) does not pin down the price level

for example, given it ,

mt − pt = yt − ηit

determines real money balances, and the Fisher equation pins down
expected inflation; but the equilibrium price level and actual inflation
are not determined (the model exhibits nominal indeterminacy)

The possibility of nominal indeterminacy under interest-rate targeting
is an old topic in monetary theory, and in policy-oriented discussions
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Interest-rate Rules

To get nominal determinacy in our policy-oriented models, we often
work with interest-rate rules that react to inflation

again, we confine our analysis to suitably bounded equilibria
(abstracting, in particular, from the theoretical possibility of explosive
paths for inflation)
an interest-rate rule that obeys the Taylor Principle (reacts to inflation
with a coeffi cient larger than unity) implies a unique bounded
equilibrium, in a benchmark model
the central bank’s feedback rule may also react to variables other than
inflation (depending on the applications of our models), but the critical
value of the reaction to inflation (satisfying the Taylor Principle) is very
close to unity in most models

There is a general perception in this literature that avoiding nominal
indeterminacy should be an important part of the central bank’s
mandate
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The Taylor Principle

An interest-rate rule obeys the Taylor Principle if it responds to
inflation with a coeffi cient greater than unity

this can serve to stabilize aggregate demand in models with nominal
rigidity
it makes inflation dynamics explosive and implies a unique bounded
solution for the inflation rate

For concreteness, suppose the central bank has a zero-inflation target
in the long run and sets

it = r + φππt

where r is the real interest rate in the steady-state equilibrium
Using the Fisher equation, the dynamics of inflation are governed by

Etπt+1 = φππt − (rt − r)

which generates explosive dynamics if φπ > 1, unless inflation is at
the target level πt = 0
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Departures from the Taylor Principle

The dynamic equation for inflation has multiple bounded solutions if
0 ≤ φπ < 1

an interest-rate rule that does not obey the Taylor Principle does not
pin down actual inflation (and the price level)

What does this say about real-world episodes when monetary policy
does not seem to satisfy the Taylor Principle?

pegged rates in the US before the Fed-Treasury Accord?
rates held essentially at zero in the aftermath of the financial crisis?
empirical estimates [cited in CCD (2010)] suggesting "passive"
interest-rate rules (policies with 0 ≤ φπ < 1) in the 1960s and 1970s?

One prominent interpretation in the literature [discussed in CCD
(2010)] invokes sunspot equilibria to explain such episodes

We will revisit these questions and alternative interpretations
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