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Abstract

In this short study, we use a simple new Keynesian model and carry out a closed-form analysis to observe the effects of anticipated
monetary policy. For the assumed parameter space, we find that while an anticipated monetary easing always has inflationary effects,
the effects on output depend on the parametric value of inflationary response to an interest-rate rule. If this parameter were low, an
anticipated monetary easing would have a positive effect on output. However, if the parameter were sufficiently high, the policy
would have a negative impact on output.
© 2014 National Association of Postgraduate Centers in Economics, ANPEC. Production and hosting by Elsevier B.V. All rights
reserved.
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Resumo

Neste curto espago de estudo, utilizamos um novo modelo Keynesiano simples e realizamos uma andlise de forma fechada
para observar os efeitos da politica monetdria antecipada. Para o espaco assumido de pardmetros, descobrimos que durante um
afrouxamento monetario antecipado, sempre ha efeitos inflaciondrios; os efeitos sobre a produgdo do valor paramétrico de resposta
inflaciondria a uma regra de taxa de juros. Se este parametro for baixo, um afrouxamento monetdrio antecipado terd um efeito
positivo sobre a produg@o. No entanto, se o pardmetro for suficientemente elevado, a politica terd um impacto negativo sobre a
producgio.
© 2014 National Association of Postgraduate Centers in Economics, ANPEC. Production and hosting by Elsevier B.V. All rights
reserved.
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1. Introduction

Since the recent financial crisis, many countries have implemented low-interest rate policies. This situation and the
attitude of central banks, such as the Federal Open Market Committee, toward transparent policymaking have made
it easier to anticipate monetary policy. In this regard, to accurately evaluate unanticipated monetary policy or other
policies, it is important that we consider the effects of anticipated monetary policies.

Mishkin (1982) and Kuttner (2001) empirically show the effects of anticipated monetary policy.! More recently,
Milani and Treadwell (2012) and Gomes et al. (2013) use a dynamic stochastic general equilibrium (DSGE) model to
empirically show that anticipated monetary policy has a large persistent effect. Laséen and Svensson (201 1) introduce
anumerical computation of the effects of anticipated monetary policy in DSGE models. Moreover, Verona et al. (2013)
use numerical simulation with a DSGE model to show that anticipated monetary easing is one of the reasons for the
recent boom-bust cycles. However, theoretical studies of this policy are rare. In this short study, we theoretically analyze
the effects of anticipated monetary policy by using a simple new Keynesian model consisting of three equations (the
IS curve, interest rate rule, and new Keynesian Philips curve). The model is a complete subset of that in Milani and
Treadwell (2012) and therefore allows for obtaining a closed-form solution. The theoretical results of this paper are
useful for considering the intuition behind complicated models.

Although we could use full-blown DSGE models such as those of Smets and Wouters (2003) or Christiano et al.
(2005) and carry out numerical analysis, a theoretical analysis using a simple model would still be needed to assess
how the parameters underlying the model affect the results. From our theoretical analysis, we find that the effect of
anticipated monetary policy on current output critically depends on the parameter for inflationary response to a monetary
policy rule. If this parameter were relatively low, an anticipated monetary easing would always have a positive effect
on output. However, if the parameter were high, the policy would have a negative impact on output. This finding has
not been obtained in the literature using numerical analysis. On the other hand, for the assumed parameter space, an
anticipated monetary easing always has an inflationary response.

This paper is organized as follows. Section 2 presents our model and obtains a closed form of anticipated policy
effects on the economy. Section 3 shows our theoretical analysis and presents our results. Section 4 performs a numerical
analysis to obtain quantitative results. Finally, Section 5 concludes the paper.

2. A closed form of anticipated monetary policy

Consider the following simple new Keynesian model consisting of three equations,

Ve = Et[yi11] — Ry + Ef[mrq1], (D
7w = BE 1] + Ky, ()
Ry = ¢yyt + ¢ni + e, 3

where y;, 7;, and R; denote the deviation from the steady state of output, the inflation rate, and the interest rate,
respectively. Eq. (1) is the Euler equation obtained by assuming logarithmic preferences, and Eq. (2) is the new
Keynesian Philips curve. Eq. (3) denotes a monetary policy rule, where e7 for all T> ¢+ 1 represents an anticipated
monetary policy shock.” This shock can also be identified as a news shock. In this paper, this shock can be defined as

et =vo;+Vvig—1+ve—2+...+vri-7, 4)

where v;, denotes the anticipation at period ¢ for monetary policy i periods later.’ In this paper, we assume that
E/[vi;]=m for all ¢ and for all i € {s, ..., T}, where 1 < < T denotes the start period of an anticipated monetary
policy. This assumption is for simplicity and is not crucial for our qualitative results.

! Investigating the effects of news shock is an expanding field, especially since the seminal paper of Beaudry and Portier (2004). They show that
shocks to future productivity can generate business cycles.

2 When er, T=t, it is an unanticipated monetary shock.

3 This treatment of anticipation for a certain variable is the same as in the literature on news shocks for productivity; see, for example, Beaudry
and Portier (2004) and Jaimovich and Rebelo (2009). Fujiwara et al. (2011) empirically investigate the importance of news shock.
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Egs. (1)—(3) are summarized as follows:

l Tr+1 ]
E; =A
YVi+1
The coefficient matrix A can be diagonalized as A= QAQ ™!, where A is a diagonal matrix with an eigenvalue (denoted
as A1 and Ap) of A as its diagonal elements and Q is a matrix in which the column vector is an eigenvector.

Note that the Taylor principle (¢, > 1) is necessary for 1 <A1 <X,. The standard technique to solve a dynamic linear

rational expectation model, like the method of Blanchard and Kahn (1980) or Klein (2000), in general, yields the
following closed form of endogenous variables:

+B€t, A= ﬂ l3 . B =

—1+¢ i1+
g B Y

Tty

&)

Vi

T+1
2=-A"'0""Be,— > ATQ7'Bm, (6)

i=s+1

where z, = Q7! [m;  y;]. Therefore, from QA~!Q~"'=A~!, we have

2 T+1 )
=—A""Be,— Y A7'Bm. @)
Vi i=s+1
Note that
K
—+1+¢y+«
Ll 1/ | B y
ATB= T , ®
eHA) 5~ ¢at1

where det(A) = (1 + ¢y + kpz)/B > 0.
Let y,{ , n=m,y be the first and second elements of A~JB. Note that when j=1, yi] denotes the effects of the current
monetary policy. In this notation, the effects of an anticipated monetary policy, which starts s periods later and ends at

T, on the current economy are captured by —Z/Ti Yl+ 1 yam.

From Eq. (8), we have y}, > (. On the other hand, yyl >0aslongas 1/8 + 1>¢,. Therefore, in this case, the current
monetary easing has a positive effect on output and the inflation rate.

3. Theoretical analysis

In this section, we theoretically investigate the effects of an anticipated monetary policy by using Eq. (8). First,
we note the effects of the current policy on the current economy. If 1/8 + 1>¢,, the current monetary easing has a
positive effect on output and the inflation rate.

What are the effects of an anticipated policy on the economy? The key parameter is the monetary policy response to
inflation ¢,;. We show that if 1/8>¢,, an anticipated monetary easing (m <0) has an inflationary effect and a positive
effect on output: . > 0 and y;ZO for any i. This proof is straightforward because the entries of both A~! and B are
non-negative. Consider the intuition in the case of anticipated monetary easing. The expectation of future low real
interest rates decreases the households’ incentives to save.

In the case of 1/8 < ¢, an anticipated monetary easing does not have the same effect of current policy. In this
case, although the procedure to definitely confirm policy effects is complicated, we can at least show that if

@rD oy <14¢ gy tit ©)

< ¢g < , a=— k4=,

ap " ’ B ’ B
an anticipated monetary policy has an inflationary effect as well as a negative effect on output; that is, y,"rzO and y§ <0,
i =2,3,.... Condition (9) is satisfied by a frequently assumed parameterization such as ¢, = 1.5, ¢, = 0.5. Thus,

the effects of an anticipated monetary policy on inflation and output are opposite. In the case of anticipated monetary
easing, the relatively high response of monetary policy rules to inflation raises the current real interest rate, and the
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degree of decrease in the future real interest rate becomes dampened. This motivates current savings, and as a result
of high current savings, the future consumption increases. Thus, while a decrease in current output exerts deflationary
pressure on the current inflation rate, an increase in future output creates inflationary pressure. Under condition (9),
the latter exceeds the former and the result is current inflation.

In the case of the rest, thatis, 1/8 < ¢ < (a 4+ 1)/(aB), we show that yfT >0,i=1,2,...aslongas ¢, <1+ ¢,,
although the sign of y;, is not certain. Therefore, in the assumed parameter space (1 < ¢ < 1 + ¢y), the current and
anticipated monetary easing always have inflationary effects.

Summing up, we have the following proposition:
Proposition. As a general restriction for ¢, assume that 1 < ¢, < 1/8+ 1.

(1) 0 < yyand0 < yy.

2) If o, < 1/8, 0<yj,and0§y;,, i=1,2,...

(3) If condition (9) holds, 0 < y1, 0 < y;,0 < yi,and ¥, <0, i =2,3,...
@ 1B <¢pr<1+¢y,0<yl, i=12,...

Furthermore, if the two eigenvalues of A exceed 1, yfr and y; converge to zero.

Proof. See Appendix.

It is noteworthy that the general restriction in the above proposition is equivalent to the Taylor principle and consistent
with standard monetary policy (i.e., monetary easing leads to an increase in output and vice versa). Furthermore, since
the condition of result (3) is sufficient to obtain y’y <0,i=2,3,..., we could find this in the case of ¢; > 1 + ¢,.

4. Numerical example

In this section, we quantitatively analyze the effects of an anticipated monetary policy on the economy. First, we
assume the following: 8 = 0.99, ¢, = 0.5, and k = 0.086.* As for ¢, we consider two cases, (i) ¢ = 1.001 and (ii)
¢ =1.5. The parameterization of these cases yields Fig. 1, which depicts the value of y;,, i =1, 2, ...30.

From the figure, we can confirm the proposition. A relatively high value of ¢, typically assumed in explaining the
new Keynesian model in a classroom, indicates that inflation rates and output move in opposite directions.

Our analysis shows that theoretically an anticipated monetary policy can lead to rather unexpected results for
output. Milani and Treadwell (2012), Gomes et al. (2013), and Verona et al. (2013) empirically investigate the effects
of news shocks on the economy. While Milani and Treadwell (2012) use a new Keynesian model consisting of three
equations (the IS curve, Taylor rule, and new Keynesian Philips curve), where each equation has a variable of own lag
to incorporate inertia into the model, the other two construct a medium-scale new Keynesian model with interest rate
smoothing. Although the terms for inertia make it difficult to obtain analytical solutions, empirical fits to actual data
and the model are improved. Their estimation results indicate that the responses of news shocks to monetary policy
on output and inflation is similar to case (i) in this section. As we show, the case occurs because of a relatively low
response of the central bank to inflation. In the majority of empirical studies, including the papers mentioned above,
that estimate DSGE models with a smoothing of interest rates, the term representing the smoothing (in our paper ¢)
is estimated at a lower value. Therefore, in an actual economy, news shocks to monetary policy easing might result in
an increase in output and inflation.

5. Concluding remarks
In this short study, we used a simple new Keynesian model and carried out a closed-form analysis to observe

the effects of anticipated monetary policy. For the assumed parameter space, we found that the effect of anticipated
monetary easing is always inflationary whereas the effect on output depends on the parametric value of the inflationary

4 This is the implicit value when the probability of price change is set to 0.25.
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Fig. 1. Time plot of ¥ and y;

response in an interest-rate rule. If this parameter is low, the anticipated monetary easing has a positive effect on output.
However, if the parameter is sufficiently high, the policy has a negative impact on output. This result, which appears
somewhat surprising, indicates that if there is a strong response to inflation, the future real interest rate would rise and
induce households to save in the current period through wealth effects.
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Appendix.
Proof
(1) Under parameter restriction and 1/8 + 1>¢,, we obtain y), > 0 and yyl >0 from the following equations:
k +14+¢,+
o] 1B | B y Tk
yyl det(A) 1

R N+1
5 ¢
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Furthermore, note that

det(A) = © <" +1 +¢y> X (1 - ¢,,) —Li4¢ +xpn >0
B\B B\B B
(2) First, y2 and y}g are as follows:
K K
[Vﬂ B R [Vﬂ
2| det(A 1 1 .
)/y (4) E — ¢r B J/y

From the fact that y,l[ > (0 and yy120, we have y% > (0 and yyZZO because 1/8 — ¢,>0. For yf, > (0 and yi,ZO, i=3,
4, ..., we can deduce this by mathematical induction.
(3) Let y»NH, i = 7, y be the ith element of A~V~!B. First, we show that y}r >0> y§ and y72,2|y)2,|. Note that y}r

l
and yf are calculated as follows:

“iite - “iite & 1(K+1+¢)+K
[yﬁ]_ 1 |8 g [ 1 | B * 5| |5 \5 ') B
y | deay | L Ly Tdeay | L1 1 1
’ FRRE T e R (ﬂ—¢n>/ﬂ+ﬂ
K Kz
dd+k+ (= -=
Y (+)+<ﬁ+x>/,3 5
g g

where d = /B + 1 + ¢y. From the first element in the vector of the right-hand side, )/72r > (. On the other hand, the
condition ((a + 1)/af) < ¢ yields y}z, < 0,wherea = d + k + 1/B. Furthermore, we define the following scalar value
for notational simplicity:

k/B+K) ks

e=dd+«k)+ 5 7,

1 (1/B—=¢r+ 1)
=|-—=¢z | dH+ )+ ———F—
f (ﬂ ¢>( K) B
Next, note that 1/8 — ¢+ 1 > Oand 1/8 — ¢, < 0 yield

l—qﬁ <1
ﬁ pg

From this, we can confirm that

0<

K 1 K 1 1 K 1
e+f:d(d+1<)++(—¢>n) <+d+k+>+=d(d+/<)++

B \B B B) " B BB
+<1—¢>)(d—i-lc—i-K—i—l)>d(d+K)+K+1—(d+K+K+1>
B BB B« BB

=d(d—-1)+(d — 1)x=>0.

Therefore, e > |f] since e>0 and f < 0; from this, we obtain y,%z ‘y}z ‘

The rest of the proof is deduced by mathematical induction.
(i) N=1
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This has already been confirmed above; that is, from the proposition condition,
vz > 0> y;and yz> |y;
(i) Assume that when N=k, y**+! > 0 > yjf*‘ and yAt! > ’y]y‘"’l ’ Thus, when N=k + 1, we have

K K
—+l+¢, —
il 1 | B OBl [ N
k+2 | 7 det(A) 1 1 k+1 | (A.1)
Yy ——¢x | LW
L B B
k+1 k+1 k—+2 —
k/B+1+ ¢y >«/B, and y; ’y ’, implying that y;7 > 0. On the other hand, when 1/8 — ¢, <0,

il >0 > y;““l yields y§+2 < 0. Next, noting that

1 )/k+1
J/71_;-‘,-2 <ﬁ+ +¢y> k+1+ Yy ,

det(A) B
1 J/k+1
k42 _ L k4l 7y
T Gen(a) (ﬂ d’”) B |

we obtain the following inequality:

YA 4 yh2 o ! g ke ! k1
+vy = JetA) vz +vy ) ,8+/3 + U+ ¢y — da)vn

k+2 k+2
>0>yy

k+2

k42> ‘ because yx

vk
(4) Note that in Eq. (A.1), y7’;+230, whatever the sign of y; is,if 1/8 < ¢ < 1 + ¢y. Therefore, we can show that

yfrzO through mathematical induction.
Our final remark that y;, and y;, i=1,2,...converge to zero is clear from the condition of the eigenvalues and

Therefore, y;

Vi

=040 !B
Yy
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