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Monetary policy in the New keynesian model

Let us start with the three equation model:

it = BEmip1 + kY (1)

- - 1 .
Vi = Et¥ir1 — ;(’t — Eymipr — 1) (2)
it = p+ ¢amt + Sy Vi + vt (3)
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Monetary policy in the New keynesian model

This can be reduced to a two equation first difference model:

| Etyti1 an
M ~ Ar [ Em] T Br(i - ) (4)

where 7' = r' — p and:

_ o 11— B¢7r
Ar=Q [an K+ Blo+ ¢y)] (®)

R

Br =0 H (6)

_ 1
and @ = o5 o
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Taylor principle

The Taylor principle implies that the two eigenvalues of Ay are
within the unit circle. Bullard and Mitra (2002) show that:

(¢r — 1)+ (1= B)gy >0 (7)

is a necessary and sufficient condition for uniqueness.
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Effects of a monetary policy shock

We are going to assume that the monetary policy shock follows
an autoregressive process given by:

Ut = puUt1 t+€f (8)

where 0 < p, < 1
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Solving the model: the method of undetermined

coefficients

This method consists in guessing a functional form for the
solution. We know from the simple monetary model that a
solution of the model is to express the endogenous variables as
a function of the structural shocks. Note that one can solve:
1 1
mC:(a—Fﬂ)}’tn— ] j_Lzat—logU —a) 9)

1 -«

For y{'. Making use of mc = —p, one gets

Y{ = Pyaat + 9y (10)

1—a)(p—log(1—a 1
where 9 = —! U(?I(fa)—o&-gcp(—l-a ) > 0andy], = S a)ista
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Solving the model: monetary policy shock

We have seen that the natural rate of interest evolves as:
I’tnzp—i-UEtAytl1 (11)
using the equation for natural output this can be written as:

I’tn =p+ U¢gaEtAat+1 (12)

Thus the natural rate evolution does not depend on monetary
policy shocks.
If one assumes no technology shocks then: r{’ = p
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Solving the model: monetary policy shock

The solution of the model for the purposes of studying
monetary policy shocks implies expressing y; and 7; as a
function of monetary policy shocks. We already saw that the
natural rate does not depend on monetary policy shocks so 7/’
is set to zero.

By the method of undetermined coefficients we are going to
guess that the solution implies y; = ¢y, v; and m = vt
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Solving the model: monetary policy shock

Let us replace the guessed solution in the IS and the New
Keynesian Phillips curve:

1 .
Yyovt = Exhyovigpr — ;(lr — EtproVtr1 — p) (13)
YroUt = BEWruVL11 + Kyuvt (14)

and making use of the monetary policy rule:

It = p 4 OrVruUt + Gyyvt + Ut (15)
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Solving the model: monetary policy shock

Solving the system one gets:

yNt = _(1_/8pv)/1vvt (16)
m = —kAyv; (17)

where A, = (

|
1=Bpv)lo(1—puv)+dy|+r(dr—pu)
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Solving the model: technology shock

The real rate in deviations from steady state is given by:

ft = 0(1 - pv)(1 - /BPU)A’UUI (18)

In turn the nominal rate is given by (in deviations from steady
state):

A

=+ Ermesr = [o(1 = po)(1 = Bpo) — puslduor - (19)
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Solving the model for a technology shock

Assume a shock process of the form:
ar = padr—1 + €t (20)
we have already seen that:
r{ = p+ovpErDa (21)

which implies:
i = —oyps + (1 — pa)ar (22)
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Solving the model for a technology shock

Now assume vy = 0. It can be shown that:

o= (1_Bpa)Aa?tn (23)
= o1~ pa)(1 — Bpa)Aacy (24)

and
= —oyP(1 — pa)rdady (26)

where: A5 = ( >0

1
1—Bpa)lo(1—pa)+oyl+r(dr—pa)
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Solving the model for a technology shock

Output and employment will be given by:

Yt = Uya(1 = o(1 — pa)(1 — Bpa)Aa)as (27)
(1—a)n =yt — a (28)

Jodo Sousa Monetary Policy



Model calibration
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Impulse responses- technology shock

output gap Inflation
0 T ™ 0 777777
1234 W
01 05
0.2 -1
Output Employment
1 0 —/—T—T— T
123456738
05 1 0.1
0 —T—T — —T—TT
1234567 89101112 -0.2
Nominal rate Real rate
0 —r T —r T 0 — T
123456738 12345678910
05 /w 02 /”M
-1 -0.4

Jodo Sousa Monetary Policy



Impulse responses- monetary policy shock

Output gap Inflation
I o
oos s
o1
01
015
015 02
02 015
03
0z
03
03 a4
Output=Output gap Employment
o
005
o1
015
02
0zs
03
Nominal rate Real rate
0s 08
o7 07
05 0s
0s 0s
04 04
0 03
02 02
o o1
o o
12 3 4 s 6 o7 s 9 1 om on 12 3 4 s 6 o7 s s w0 omom

a Monetary Policy



