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1 Introduction

The apparent inability to match empirical evidence about the short-run contrac-
tions associated to disináation has been identiÖed as a weak spot of Dynamic
Stochastic General Equilibrium (DSGE). Based on the the post-70s reduction
in ináation, the empirical literature has shown that disináations require a short-
run output "sacriÖce" (Gordon and King, 1982; Ball 1994; Cecchetti and Rich,
2001), and that this happens even under ináation targeting regimes (Durand
et al., 2007; Corbo, Landerretche, and Schmidt-Hebbel, 2001; Goncalves and
Carvalho, 2009). Merkl (2013) has pointed out that disináationary booms are
in fact a robust feature of small-scale DSGE models under ináation targeting.
By contrast, Ascari and Ropele (2012a, b; AR henceforth) show that in the
work-horse medium-scale DSGE model (Christiano et al. 2005; CEE hence-
forth) a credible cold-turkey disináation causes a deep and prolonged recession.
The Merkl and AR models di§er in one crucial aspect, concerning the degree
of ináation indexation, respectively set at zero and one. In fact a large body of
empirical evidence shows that ináation indexation has been very low since the
beginning of the Great moderation period (Benati, 2008, 2009; Ascari, Casteln-
uovo and Rossi, 2011; Hofmann, Peersman and Straub, 2010) and possibly zero
if the central bank pursues a time-varying ináation target (Cogley and Sbordone,
2008). Ascari and Rossi (2012) document that under Rotemberg (1982) pricing
disináations cause short-run output losses even for low ináation indexation.
This paper reconsiders the the issue of disináation in a medium scale DSGE

model with Rotemberg pricing, showing that it can produce a short run con-
sumption loss under Limited Asset Market Participation (LAMP henceforth),
that is, when a fraction of consumers do not hold any wealth and entirely con-
sume their current labor income in each period (as in GalÌ et al., 2004,2007;
Bilbiie, 2008). The reason for this is rather simple. Under Rotemberg (1982)
framework the ouput loss associated to disináation implies a reduction in wages
and in labor incomes. The liquidity-constrained households cannot smooth con-
sumption in response to the disináation, and aggregate consumption therefore
falls if the share of constrained households is su¢ciently large.
The paper is organized as follows. The next section breáy presents the main

features of the model. Section 2 explains the disináation experiment. Section 3
reports the results and Section 4 Önally concludes.

2 The Model

Our standard medium scale NK-DSGE model embodies both nominal and real
frictions (see the Appendix for details). The former concern both price- and
wage-setters. The latter include monopolistic competition in goods and labor
markets, internal habit in consumption, variable capital utilization and adjust-
ment cost in investment decisions. We augment the model by introducing the
LAMP assumption, implying that a fraction of households just consume current
labor income.
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3 The Disináation Experiment

3.1 Monetary Policy Rule

We follow Smets and Wouters (2005) assuming that the central bank sets the
nominal interest rate according to the following non-linear rule:

Rt
R!

=

!
Rt"1
R!

"" "$ "t
"!

%#!
!
yt
y!

"#y
#(1"")

(1)

where Rt, Rt"1, and R! respectively denote the actual, past and target nominal
interest rate. "t and "! are the actual ináation and ináation target. yt and
y! are the actual output and the Önal steady state output. The parameter $
indicates the lag in the interest rate and %y represents the output stabilization.
Moreover %% > 1 is the parameter denoting the central bankís concern with
the ináation stabilization around the target. We assume that the central bank
credibly implements a cold-turkey disináation from the annual level of 5% to
the target of 2%.
The disináation experiment is an unanticipated permanent decrease in the

money growth rate and it entails a move from one steady state to another. As
in AR, the perfect foresight transition paths are obtained by numerically solving
the non linear model1 . Therefore such an experiment concerns trend ináation
values consistent with the post-war history of the industrialized countries.

3.2 Calibration

With some exceptions, the parameters calibration follows Smets and Wouters
(2005), (SW henceforth) who use bayesian techniques to estimate DSGE models
for US and EURO area. In particular we consider the US economy in the sample
period 1983-2002. Table 1 displays the parameters value. As it is mentioned
above, the indexation parameter calibration is a debated issue in the empirical
literature. Therefore, we Örst follow SW. In particular 'w = 0:75 and ' =
0:34. We then verify that result still holds for di§erent indexation degrees.
In particular, nothing changes considering di§erent wage indexation degrees2.
As for price indexation, we follow the view of a very low ináation indexation
to check the robustness of our results. Therefore, we set the price indexation
parameter equal to 0.333 as in Ascari, Castelnuovo, Rossi (2011) and equal to
0.2 as in Acocella, Di Bartolomeo, Tirelli (2014). Next section shows that the
result is robust.

1Ascari and Merkl (2009) show that the use of log-linear approximation to study disináation
may generate misleading results. Transition paths are obtained using the software platform
DYNARE.

2Results are available upon request.

3Results are basically the same as the baseline case where the parameter is set at 0.34.
Results are available upon request.
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Relatively to RT householdsí share, Örst we set the parameter equal to 0.3,
according to a conservative parametrization in DSGE literature4. Then, we Öx
the parameter at 0.5 to show the stronger e§ect.
Finally, in order to calibrate Rotemberg quadratic adjustment costs, we refer

to the paper by Keen and Wang (2007) providing the relationship between the
price (wage) adjustment cost parameter and the constant fraction of reoptimiz-
ing Örms (unions).

Table 1: Parameter Values
Parameter Value Description
Households
! 0.99 Subjective discount factor
b 0.44 Degree of habit persistence
# 1 Inverse of Frisch elesticity
#1 1 Disutility of work
$w 21 Wage elasticity of demand for a speciÖc labor variety
! 0.30 - 0.50 Share of Rule of Thumb consumers
%w 0.75 Wage indexation
Firms
# 0.24 Share of capital in value added
' 0.025 Depreciation rate of capital
$ 6 Price elasticity of demand for a speciÖc good variety
% 0.345- 0.2 Price indexation
Monetary Authority
#" 1.49 Ináation stabilization in Taylor rule
#y 0.09 Output stabilization in Taylor rule
( 0.90 Lag of interest rate

4 Results

Figure 1 displays the transition paths of ináation rate, output, nominal and
ex-ante real interest rates6 according to di§erent shares of rule of thumbers
populating the economy.
Results show that with homogeneous and forward-looking households (blue

line) the model cannot explain the consumption fall after disináation7. As a
matter of fact consumption increases achieving the new and higher steady state
level. Di§erently, we observe a contemporaneous reduction of output and con-
sumption if liquidity constrained households populate the economy. The reason
is as follows. RT consumers cannot smooth consumption over time and therefore
entirely bear the disináation costs. In turn, the aggregate consumption falls.

4 See, among others, Coenen and Straub, 2005; Forni et al., 2009; Ratto et al. (2009).
5Results do not change setting the price indexation parameter at 0.33, according to Ascari,

Castelnuovo, Rossi (2011).
6The output path, the ex-ante real interest rate and the nominal interest rate are expressed

in percentage deviations from the new steady state.
7The same result is reported by Ascari and Rossi (2012) in a simple sticky price model.
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The cyan and magenta lines respectively denote a share of 30% and 50% of RT
households showing that the higher is the fraction of non Ricardian consumers
the stronger is the e§ect. In fact, the bottom value of aggregate consumption
is about -4.21 in the former case and -6 in the latter one8.
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Fig.1 - Short-run e§ects of disináation (Baseline indexation calibration)

As Figure 2 shows, the previous result still holds if we reduce the price
indexation parameter, following Acocella, Di Bartolomeo, Tirelli (2014).
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Fig. 2 - Short run e§ects of disináation (Robustness check)

In this case the consumption bottom value is about -5.15 for 30% of RT
households and about -6 if the half of population is liquidity constrained.

8The bottom values are expressed in percentage deviations from the new steady state.
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5 Conclusions

In this work we simulate a disináation experiment in a standard medium scale
DSGE model. We show that, introducing Rotemberg (1982) staggered price
framework and the LAMP assumption, the model is able to match the empirical
evidence. In fact a disináation policy entails a contemporaneous reduction of
output and consumption after a disináation policy.
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6 Appendix A: The Model

In this Appendix we lay out the full model structure.

6.1 Households

There is a continuum of households indexed by i, i 2 [0; 1]. RT (rt) and Ri-
cardian (o) agents are respectively deÖned over the intervals [0;'] and ['; 1].
All households share the same utility function. Each household has preferences
deÖned over consumption c and labour e§ort h. Hence, the period householdís
utility function is:

U it = E0

1X

t=0

*t
"
ln
#
cit " bc

i
t"1
$
"

,1
(1 + ,)

#
hit
$(1+#)

%
(A1)

where cit denotes total individual consumption, b represents the degree of ex-
ternal habit formation in consumption, hit denotes individual labor supply of a
di§erentiated labor bundle. As for preference parameters, , is the inverse of
the intertemporal elasticity of substitution of labour and ,1 accounts for the
relative importance of disutility of work and utility of consumption in the total
utility.

6.2 Consumption bundles

The consumption good is assumed to be a composite good produced with a
continuum of di§erentiated goods cit via the Dixit-Stiglitz consumption basket
of household i:

cit =

&Z 1

0

c (z)
!!1
!

t dz

( !
!!1

where / > 1 denotes the elasticity of substitution across di§erent varieties of
goods.
In particular, the household decides how to allocate its consumption expen-

ditures among di§erent goods. This requires that the consumption index cit is
maximized for any given level of expenditures Xt =

R 1
0
P (z)t c (z)t dz. Solving

the intratemporal goods allocation problem, the set of demand equation is:

c (z)t =

*
P (z)t
Pt

+"$
ct

where

Pt =

*Z 1

0

p (z)
(1"$)
t dz

+ 1
1!!

is the aggregate price consumption index.
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6.3 Labour market structure

It is assumed a continuum of di§erentiated labour inputs indexed by j, j 2
[0; 1]. Following Schmitt-GrohÈ and Uribe (2005), household i supplies all labour
inputs. Moreover, labor type-speciÖc unions indexed by j 2 [0; 1] have some
monopoly power in the labour market and make wage-setting decisions. Given
the wage W j

t Öxed by union j, households are assumed to supply enough labour
hjt to satisfy demand. That is,

hjt =

 
W j
t

Wt

!!#w
hdt

where &w > 1 is the elasticity of substitution across di§erent labour inputs,

hdt is the aggregate labour demand and Wt =

#R 1
0

%
W j
t

&(1!#w)
dj

' 1
(1!"w)

is the

aggregate wage index. As in GalÏ (2007), itís assumed that the fraction of Ricar-
dian and non-Ricardian households is uniformly distributed across unions and
the aggregate demand for each labor type is uniformly distributed across house-
holds. Therefore optimizers and rule of thumbers work for the same amount of
work. Therefore the labour supply, which is common across households, must
satisfy the resource constraint hst =

R 1
0
hjtdj. Combining the latter with equation

(5) we get:

hst = h
d
t

Z 1

0

 
W j
t

Wt

!!#w
dj

Therefore, the common labour income is denoted by hdt
R 1
0

%
W j

t

Wt

&!#w
dj.

6.4 Ricardian Households

Ricardian agents are assumed to have access to market for physical capital
and to contingent nominal assets. In particular, each period asset holders can
purchase any state-contingent nominal payment Xt+1in period t+1 at the cost
Etrt;t+1Xt+1 where rt;t+1 is a stochastical discount factor between periods t and
t+ 1.
Therefore, the ricardian householdís period budget constraint in real terms

reads as:

Etrt;t+1xt+1 + c
o
t + i

o
t =

xt
/t
+
)
rkt ut " a (ut)

*
Ko
t +

+qt4K
o
t + h

d
t

Z 1

0

wjt

 
wjt
wt

!!#w
dj + dot + d

WH
t

where xt
-t
# Xt

Pt
is the real payo§ in period t of the nominal state contingent

assets purchased at t " 1. iot denotes the real purchases investment goods at
time t.
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It is assumed that ricardian households own physical capital Ko
t , accumu-

late it and then rent it out the Örms at a real interest rate rkt . Moreover, the
optimizers can control the intensity ut at which the capital is utilized. Hence,
the cost of capital depends upon the degree of utilization a (ut) and it is de-
Öned as a (ut) = %1 (ut ! 1) +

$2
2 (ut ! 1)

2. The function satisÖes a (1) = 0 and
a0 (1) ; a00 (1) > 0. Ricardian households also receive Örms dividends, dot , and re-
turns from Önancing working capital of Örms9, dWH

t . The gross rate of ináation
is )t " Pt

Pt!1
.

The capital stock evolves according to the following law of motion:

Ko
t+1 = (1! *)K

o
t + i

o
t

!
1! S

"
iot
iot"1

#$

where * is the deprecion rate of capital. The function S introduces the adjust-
ment costs on investment and satisÖes the following properties: S (1) = S0 (1) =
0; S00 (1) > 0.
Hence, the Lagrangean to the maximization problem, with Lagrange mul-

tipliers -t.t(1 ! /ht+s)wt=2t, -
t.t and -

tqt.t respectively associated to the
constraints (6), (7) and (8), reads as:

L = Et

1X

s=0

8
>>>>>>>>>>>>>><

>>>>>>>>>>>>>>:

U
*
cot+s (i)! bcot+s"1 (i) ;ht+s (i)

+
+

+.ot+s

2

66664

xt+s
+t+s

+
/
rkt+sut+s ! a (ut+s)

0
Ko
t+s+

+qt+s*K
o
t+s+

+hdt+s
R 1
0
wjt+s

"
wjt+s
wt+s

#"/w
dj+

+dot+s !Rt+s;t+s+1xt+s+1 ! cot+s ! iot+s

3

77775
+

+.ot+sqt+s

h
(1! *)Ko

t+s + i
o
t+s

h
1! S

6
iot+s
iot+s!1

7i
!Ko

t+s+1

i
+

+
2ot+s(1"3

h
t+s)wt+s

4t+s

"
hst+s ! hdt+s

R 1
0

"
wjt+s
wt+s

#"/w
#

9
>>>>>>>>>>>>>>=

>>>>>>>>>>>>>>;

The Ricardian householdís Örst order conditions with respect to cot , xt+1,
Ko
t , i

o
t , and ut are respectively:

1

cot ! bcot"1
!

b-

cot+1 ! bcot
= .ot (A2)

.ot = -Rt;t+1
.ot+1
)t+1

(A3)

qt = -
.ot+1
.ot

/
qt+1 (1! *) + rkt+1ut+1 ! a (ut+1)

0
(A4)

9Here we implicitly follow the Önancial sector characterization adopted in CEE 2005, who
assume that a Önancial intermediary collects money balances from ricardian households and
from the central bank. Such funds are then used to Önance the working capital needs of
Örms, and what is left returns to ricardian huseholds. Given that the Central Bank follows
an interest rate policy, explicit modelling of the money market is unnecessary.
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!ot = qt!
o
t

!
1! S

"
iot
iot!1

#
!
!
Si

"
iot
iot!1

#$
iot

$
+

!%qt+1!ot+1Si
"
iot+1
iot

#
iot+1 (A5)

au (ut) = r
k
t (A6)

The adjustment cost function and the capital utilization function are given
by:

S

"
it
it!1

#
=
k

2

"
it
it!1

! 1
#2

a (ut) = *1 (ut ! 1) +
*2
2
(ut ! 1)

2

6.5 Rule of thumb households

As pointed out above, Non-Ricardian agents just consume current labor income
because they cannot save neither invest. Since they donít have access to capital
markets, they only pay taxes on labor income and receive transfers from the
government. Therefore:

crtt = wth
d
t (A7)

The marginal utility of consumption for rule of thumbers is:

1

crtt ! bcrtt!1
= !rtt (A8)

6.6 Wage Setting

In choosing the optimal wage, the unions have to take into account to face a
quadratic adjustment cost of the form:

/w
2

 
W j
t&

1
*w
t!1
'
W j
t!1

! 1

!2
ht

where /w denotes the degree of nominal wage rigidity.
The union objective function in real terms reads as:

Lw = Et
1X

t=0

8
>>><

>>>:

! +1
(1++)

!
ht
R 1
0

/
wjt
wt

0(!,w)$(1++)
+

!!t

"
!
R 1
0

/
wjt
wt

0(1!,w)
wtht +

-w
2

"
wjt
wjt!1

.t
.
$w
t!1

! 1
#2
ht

#

9
>>>=

>>>;
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Since unions choose the same wage, they face the same problem. Therefore
a symmetric equilibrium takes place.
From the Örst order condition the wage setting equation comes out:

mrst =

8
<

:

"w!1
"w

wt +
#w
"w

$
wt
wt!1

%t
%
#w
t!1

! 1
%

wt
wt!1

%t
%
#w
t!1
+

!% &t+1&t

#w
"w

$
wt+1
wt

%t+1
%
#w
t
! 1
%
ht+1
ht

wt+1
wt

%t+1
%
#w
t

9
=

; (A9)

where, importantly:

&t =
)
(1! %)&ot +%&

rt
t

*
(A10)

6.7 Firms

Intermediate Örms compete monopolistically by producing good z according to
the following technology:

yt (z) = (Kt (z))
#
(ht (z))

(1!#)

where Kt (z) is the physical capital stock that Örms rent by ricardian households
and ht (z) is the labor input used by each Örm z. In particular it is deÖned as:

ht (z) =

 Z 1

0

$
hjt (z)

% $w!1
$w

dj

! $w
$w!1

6.8 Price Setting

The Rotemberg price setting assumes that each intermediate Örm pays an in-
creasing and convex cost measured in terms of aggregate output. This cost is
given by:

-p
2

.
Pt (z)

/-t!1Pt!1 (z)
! 1
/2
yt

where 0p > 0 measures the degree of nominal price rigidity.
Therefore each Örm maximizes its present discounted value of proÖts for its

owners (Ricardian households, i.e. o):

max
Pt(z)

Et

0
1P
s=0

%s&ot+s
Dt+s (z)

Pt+s

2

s:t:yt+s (z) =

.
Pt+s (z)

Pt+s

/!"
yt+s

where

Dt+s (z)

Pt+s
=
Pt+s (z)

Pt+s
yt+s (z)!mct+syt+s (z)!

-p
2

.
Pt+s (z)

/-t+s!1Pt+s!1 (z)
! 1
/2
yt+s
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Substituting the constraint to the maximization problem into the objective func-
tion:

Et
1P
s=0

"s#ot+s

"#
Pt+s (z)

Pt+s

$1"$
yt+s+

!mct+s
#
Pt+s (z)

Pt+s

$"$
yt+s !

)p
2

#
Pt+s (z)

*&t+s"1Pt+s"1 (z)
! 1
$2
yt+s

#

The FOC to the problem is:

0 = (1! +)#ot

#
Pt (z)

Pt

$"$
yt
Pt
+ +#otmct

#
Pt (z)

Pt

$"$"1
yt
Pt
+

!)p#
o
t

#
Pt (z)

*&t"1Pt"1 (z)
! 1
$

yt
*&t"1Pt"1 (z)

+

+"Et

"
)p#

o
t+1

#
Pt+1 (z)

*&t Pt (z)
! 1
$
Pt+1 (z) yt+1

*&t Pt (z)
2

#

Given the symmetric equilibrium:

0 = (1! +)#ot
yt
Pt
+ +#otmct

yt
Pt
! ,p#

o
t

#
Pt

*&t"1Pt"1
! 1
$

yt
*&t"1Pt"1

+

+"Et

&
)p#

o
t+1

#
Pt+1
*&t Pt

! 1
$
Pt+1yt+1
*&t Pt

2

'

Multiplying by Pt:

0 = (1! +)#otyt + +#
o
tmctyt ! )p#

o
t

#
*t
*&t"1

! 1
$
yt
*t
*&t"1

+

+"Et)p#
o
t+1

#
*t+1
*&t

! 1
$
*t+1
*&t

yt+1

Dividing by yt:

0 = (1! +)#ot++#
o
tmct!)p#

o
t

#
*t
*&t"1

! 1
$

*t
*&t"1

+"Et)p#
o
t+1

#
*t+1
*&t

! 1
$
*t+1
*&t

yt+1
yt

Solving for marginal cost:

mct =

#
+ ! 1
+

$
+
)p
+

#
*t
*&t"1

! 1
$

*t
*&t"1

! "Et
)p
+
#ot+1

#
*t+1
*&t

! 1
$
*t+1
*&t

yt+1
yt
(A11)

6.9 Aggregation

The aggregate production function is:
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yt = (utKt)
#
h
d(1!#)
t (A12)

and the aggregate absortion is:

ydt = ct + it + gt + a (ut)Kt (A13)

where:

ct = (1! &) cot +&c
rt
t (A14)

it = (1! &) iot (A15)

Kt = (1! &)Ko
t (A16)

6.10 Market clearing

The aggregate resource constraint accounts for price and nominal wage adjust-
ment costs, therefore:

yt = ct + it + gt + a (ut)Kt +
)p
2

!
*t
*'t!1

! 1
"2
yt +

)w
2

!
wt
wt!1

*t
*
'w
t!1

! 1
"2
ht

(A17)

6.11 Fiscal Authority

Public spending is Önanced through seigniorage:

gt = mt !
mt!1

*t

where mt denotes real money balances and *t is the actual gross ináation rate.
Government minimizes the costs of purchasing the composite good. Therefore,

governmentís absorption of a single type of good is gzt =
#
Pzt
Pt

$!+
gt.
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