4 The new Keynesian model

4.1 Foundations: a classical monetary model - monetary
policy
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Equilibrium: summary of the classical monetary model

solution

Nt = Ypadt + vn (1)
Yt = Yyadt + vy (2)
Ct = Yyadt + vy 3)
It = p+ opyaErAay 4)
Wit — Pt = Ywadt + Vw ()
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Monetary policy

@ In the classical monetary model real variables only depend
on technological shocks

@ This result is in contrast with the empirical literature on the
effects of monetary policy on the economy

@ The fact that monetary policy does not influence real
outcomes does not mean that monetary policy has no role
in influencing prices in the monetary model

@ Another equation is needed to determine (or not) the price
path. This is the monetary policy rules equation

@ Note, however, that not all monetary policy rules will deliver
determinacy of the price level
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(In)determinacy of the price level

@ In a monetary model the way monetary policy is conducted
is important for determining the price level

@ We will make use of the Fisher equation
it = E1‘7T['+1 + It

and
Eimip1 =dp— 1

note that r; is driven only by (expected)real shocks (see
equation (4)).
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1. Exogenous interest rate rule

@ Suppose that the central bank follows the rule
it =P

this implies
Eimip1r=p—nt

using equation (4):

rn=p + O"l/JyaEtAaf+1 (6)

’Etﬂ't+1 = _U%Z)yaEtAatJH

Thus, expected inflation is determined, in the sense that it
can be defined as a function of productivity shocks.

Jodo Sousa Monetary Policy



1. Exogenous interest rate rule

@ Note, however that
Etmii1 = —opyaErAarq
Does not pin down the price level exactly.
Eimi1 = Etpre1 — pr
Which implies that any price path satisfying:
Etpti1 = Etmrp1 + pr
Eipti1 = —oyaErDAar 1 + pt
Will be an also an equilibrium. For instance:
Ptr1 = —0yaErAar 1 + pr + &t

where &; are "sunspot" shocks possibly unrelated to
fundamentals (here productivity shocks) and with zero
expected value (E:;1) = 0.
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2. Inflation-based interest rate rule

Suppose that now the central bank follows a rule, reacting to
current inflation

It = p+ ¢rmt
this implies
Eimty1 =p+ ¢ame — 1t
Again using:
nt=r-—p
We can write:

Gamt = EyTipq + 1t
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2. Inflation-based interest rate rule

Let us now solve the following equation forward:

1 1.
= aEﬂTtH + @ft (7)
1 5 1. 1 o-.
Tt = st) Etﬂ't_,_g—i-d)fft—}—(f) EH}.H (8)
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2. Inflation-based interest rate rule

On the nth iteration we will have:

’
)" Et7Tt+n+Z¢ CHDIEs 4]

m=(—
On k=0

What are the stationary solutions when n goes to infinity?

o If ¢, > 1 there is only one solution for inflation -
determinacy

@ If ¢, < 1 there are many solutions - indeterminacy
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2. Inflation-based interest rate rule

Suppose ¢, > 1, then as n goes to infinity:

1
(7)”Et7[-t+n —0

P

provided expectations are stationary. Then there is only one
solution to inflation and the price level:

me=y_ ox " TV[Efrii]
k=0

Inflation only depends on expectations of future real rates and
these depend only on real factors.
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2. Inflation-based interest rate rule

If o < 1 then:
1
(E)nEﬂTHn
does not necessarily go to zero as n goes to infinity. Note that if
we assume that:
Eimiv1 = ¢n(mt) — 1t

then the equation can be solved with stationary solutions.
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2. Inflation-based interest rate rule

To see this, go back to:
Gt = Eymypq + Fr

Substituting:
o kSl (e

Then the equation will always be satisfied but there are many
processes satisfying the condition (again, only expected
inflation is determined).
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2. Inflation-based interest rate rule

For example, if ¢, < 1 then the process:

Tir1 = Gumt — It + &4

where &; are "sunspot" shocks possibly unrelated to
fundamentals (here productivity shocks) and with zero expected
value, also satisfies the equilibrium. The inflation rate is not
pinned down and the sunspot shocks will determine inflation
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Monetary policy rules

In conclusion, in the monetary model:

@ Exogenous rules lead to indeterminacy (i.e. one cannot
relate inflation to the expectations of the fundamental
shocks of the economy, productivity shocks)

@ Feedback rules may or may not lead to indeterminacy

@ In the case of a rule reacting to inflation, determinacy is
only achieved if the nominal interest rate reacts more than
one-to-one to inflation (¢, > 1) - Taylor principle

@ The implication is that central banks should react more
than proportionately to inflation to avoid that inflation does
not become determined by non-fundamental shocks
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