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Abstract

The aim of this paper is to determine the optimal monetary policy for the Tunisian
economy by comparing different targeting rules in terms of welfare loss. Our approach is
conducted through simulated scenarios from a small open economy DSGE model, with
frictions in the labor market. We are motivated by the fact that the Tunisian economy
suffers from inflation, unemployment and a continuous depreciation of its currency which
put pressure on production costs. In addition, with underdeveloped financial market
attention is given to exchange rate volatility. Recent literature focuses on wage inflation
to reduce production costs and unemployment caused by terms of trade fluctuations
rather than reacting to the exchange rate. Our main result is the superiority of the wage
inflation rule in reducing welfare losses.
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1. Introduction

Commitment to a rule is the result of a long line of work whose culmination is
the problem of time inconsistency which arises because decision makers always
feel the temptation to deviate from a plan that has become incompatible in the
light of new circumstances. Under discretion, policymakers are tempted to pursue
an expansionary monetary policy that exploits the short-run trade-off between
unemployment and inflation (Friedman & Schwartz (1963) and Meltzer (2004,
2014)). However, the absence of a long-run trade-off between unemployment
and inflation implies that this discretionary policy can only result in higher
inflation without reducing unemployment. In that context, commitment to a rule
is becomes necessary. Generally, the economic literature distinguishes two types
of rules, those that use the monetary base as a policy instrument and are
commonly known as (McCallum, 1988, 1999) type rules and those using the
interest rate as a policy instrument and are called (Taylor, 1993, 1999) type rules.
Adherence to an optimal policy rule means that every action taken is optimal from
a timeless perspective given the central bank's understanding of the monetary
transmission mechanism at the time the decision is made. Taylor's original rule is
retrospective, but later different types of rules appeared, some are retrospective,
other prospective and even hybrid, which means that the central bank considers
both past and expected values of the variables when determining the interest
rate. Some works incorporate other variables like the exchange rate, in fact, Ball
(1999), Svensson (2000), and Taylor (2001) argue that an exchange rate reaction
under a Taylor rule appears to be advantageous to the central bank, but the
weight given to it should be considerably lower than the weight of inflation and
production. Aghion et al. (2009) confirm that countries with relatively less
developed financial markets are more likely to experience production losses due
to exchange rate volatility. In this case, greater concern over exchange rate
volatility may lead emerging market central banks to follow a Taylor rule that
targets output, inflation and the real effective exchange rate. Aizenman et al.
(2011) estimate the Taylor rule for several emerging economies and confirm
significant reactions of central banks at the exchange rate but still smaller than
the reaction to inflation. In order to compare the performance of the simulated
rules in terms of stabilization and welfare loss, we will refer to a dynamic
stochastic general equilibrium model where the central bank pursues an optimal
monetary policy. The literature on optimal monetary policy began with the
seminal work of Rotemberg & Woodford (1997). In almost all of this literature, the
central bank sets the interest rate to maximize welfare, and fiscal policy only
intervenes to correct the inefficiency of the equilibrium state, by a lump sum tax.
In that context the literature considers that the optimal policy is to set interest
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rates to control a combination of inflation and output gap (Giannoni & Woodford,
2002) as well as the exchange rate (Corsetti et al. (2010), Adam & Woodford
(2013)), asset prices (Gali, 2014) or wage inflation (Rhee & Song, 2014). However
the DSGE specification in the new Keynesian framework is far from perfect, its
major weakness is the lack of reflection on unemployment. Such a lack of
consideration of labor market frictions suggests that central banks should not take
into account unemployment and its fluctuations in the design of monetary policy.
But recently, more and more studies are considering labor market frictions
(Christoffel et al. (2006), Thomas (2008), Faia (2009), Blanchard & Gali (2010) and
Gali et al. (2011)), the latter introduced various forms of nominal and real wage
rigidity to study the effects of unemployment on the design of monetary policy.
But it should be noted that few studies have extended this analysis to an open
economy, like Rhee & Song (2014) and Campolmi & Faia (2014). The paper is
organized as follows. Section 2 presents the simulated model and rules. Section 3
details the calibration procedure, section 4 the results, while Section 5 contains
the concluding remarks.

2. Model and Rules
2.1. Model

We focus on the Tunisian case by calibrating and simulating (Rhee & Song,
2014) model which incorporate unemployment as in Gali (2011a, b) but extend
the work to a small open economy. The introduction of unemployment through
frictions in the labor market justify the reaction to wage inflation by the central
bank, as it is no longer optimal to only react to inflation and output. The optimal
targeting rules we simulate are forward looking, backward looking and hybrid. We
augment the rules with real effective exchange rate and wage inflation and
compare their performances in the model we consider.

2.1.1. Household

The representative household maximizes
o ot 1N (D . . .
EyXiZoB [logCt - X, fo e dl] , subject to the following budget

constraints: P.C, + E;{Q;:41Bi41} < B, + fol W,())N,()di + T, , where B
represents the discount factor, W; is the nominal wage for type i labor, B; is the
purchased amount of riskless and one-period discount bond paying one monetary
unit, Q; is the price of that bond, and T; is lump sum component of household
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income, C; the aggregate consummation, and P; the consumer price index (CPI)
defined by the domestic price index Py, and the price index for goods imported
from foreign country P ;.

Under the assumption of risk sharing across households, households

resetting their wage in any given period choose the same wage to
1+¢

N
maximize: E; {Zkzo(ﬂew)k [logct+k|t = Xttk figt]}; where Cyype and Nyt

respectively denote the composite consumption and labor supply in periodt + k
of a household that last reset its wage in period t. W;, denotes the newly set
wage.

Maximization of the last equation is subject to the labor demand schedules

and budget constraints that are effective while W, remains in place, Niykie =
W, \ v 1

(Wt:—k) fo Neii (3)dz  and Pt+kCt+k|t + Et{Qt,t+k+1Bt+k+1|t} < Bt+k|t +

WiNeik)e + Teqi , fork = 0,1,2,...where X, ;| the value of X in period t + k
of a household that last reset its wage in t.

W
Petg

The first-order condition is as follows: Y o(86,,)" Et{_lg”k“(
t+k|t

e:f‘il MRSt+k|t)} =0, where MRSt+k|t = Xievk Ct+th¢-74-k|t

substitution between consumption and labor supply in period t + k for the
household resetting the wage int. At each period, the optimal allocation of
expenditures between domestic and imported goods is determined by Cy ; and
Cr . Across two consecutive periods, the household allocate their expenditure in

C, P
—— ] = Qt,t+1-

the following way: 8 [—
The last equation constitutes a standard Euler equation for intertemporal

Cet1 Prya
consumption decision and at the same time represents the expectational IS curve
. C: P s . .
and can be written as : fR.E; C—tp—t] = 1. An individual that provides type i
t+1 Ft+1
labor and experiences disutility of work X;j¢ will work in period t if and only if
We (@)
Py
expressed in marginal utility of consumption. If we let L, (i) denote type i labor

is the marginal rate of

= X;C:j? where the term on the right side represents the labor disutility

supply or participation, marginal supplier of type i labor observes : U0 >
t
X CeL (D)%
Taking log of the last equation and integrating over i, gives:
Wy —pe =+l +§; (01)
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1 N g 1, g ) N
where w; ~ fo w,(i)diandl; = fo I, (i)di are the first-order approximation of
aggregate labor force or participation around its symmetric steady state.

Following Gali (2011a), the unemployment rateu; is the log difference
between the labor force and employment where:

u =1l —n (02)
The average wage markup M is M¥ = VISCT/SPC . Its log-linearized form is:
t
pe” = (wy —pp) — (¢ +ong + &) (03)

where u” is a log of the average wage markup M*" .

Combining (03) with (01) and (02), gives uf” = @u; . The last equation
shows that unemployment fluctuation is tightly related to variations in the wage
markup, which are the result of nominal wage rigidities. The natural rate of
unemployment, ui , that would prevail under fully flexible nominal wage is:

w
=P (04)

@

2.1.2. Firm

The production function for differentiated goods for the firm z takes the
following form: Y;(z) = A;N,(3)'™* .,where a, = logA, follows the AR(1)
process, a; = p, a;_1 + &, and N;(z) is an index of labor input used by firm i. It
is assumed that each firm receives a subsidy of T percent of its wage bill. As a
result, all the firms face the same real marginal cost: m¢, = —v+w, —py, —
a; + an;,, wherev =log (1 —1) —log (1 — a).

Following Calvo (1983), the newly reset prices in period t can be
approximated by:

1-«a

e =07 + (1= 50,) Tizo(86,)" e fmme

l1-a+aey

MCpyp + pH,t} (05)

where py ; denotes the log of newly set domestic prices, and u? = logMP? =

log(

steady state.

66” 1) is the log of price markup in a flexible price equilibrium or in the
-

The foreign country F is large so that Pz, = P/ and C; =Y,*, Similarly to the
country H, the following first-order conditions hold for the country F :
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c; P } . 1
—_t .= where ———
'B {Ct+1 Piyq Qt't+1 ’ Et{Qt,t+1}

nominal interest rate. Goods produced in country H are sold in country F. The

= R}, is the riskless short-term foreign

P* —Ep
country F’s demand for the country H’s output zis Cj; . (3) = « (:’);(Z)) Che
H,t

and the optimal allocation of expenditures for domestic goods is given by

Ph\ "
Chiy =« (_;I*'t) Ct
t

2.1.3. Equilibrium

Combining goods market clearing condition with the definition of aggregate
domestic output index and the international risk sharing condition yields:

H,t

P, -n
Y, = (Tt) c.[(1-8) +507] (06)

.
p P

where Q = 2t is the real exchange rate, € is the nominal exchange rate, which is

t
defined as the price of foreign currency in terms of domestic currency. Combining

the first order log linear approximation of the last equation around the steady
state with the log-linearization of the standard stochastic Euler equation gives:
Ve = E{yes1} =7 — E{me} + 8¢ (0 — DEAAyi 1} —p] ,  where
Y1 =1+ 6¢~1(1 — o). The optimal price-fixing condition (05) can be combined
with the log-linearized equation describing the evolution of domestic prices to
give an equation determining domestic inflation as a function of the marginal cost
differences of its steady state:

~pH
Tye = B Ee{my 1} — Apn i} (07)
— 7 — (1_61011)(1_!391011) _
= —mc, and A,y = oo (1—ate,) (1 - a).
The log-linearizing of the first order condition of the wage setting around the
zero inflation steady state can be rewritten as: w; = B0,,E {1} +
(1 - Baw)[wt - (1 - wap)_lﬂZ”]-

Since all households newly setting their wage choose the same wage, the
1

~pH
where gl = p — urt

aggregate wage index appears to be: w, = [watl__f“’ +(1- Ow)/u_ftl_e“’]l‘f“*.
Combining the last two equations leads to:

Tw,e = .BEt{TfW,Hl} — A lit” (08)
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— (1_6w)(1_ﬁ9w)
0 (1+€,0)
Phillips curve which relate wage inflation and unemployment: my . =

BE{mw 41} — MA@ (u, —u™). The real wage gap @F = wf — (wf)", where
(wf)" is the natural real wage, i.e., the real wage that would prevail in the flexible
prices and wages equilibrium. The real marginal cost: mc; = v+ w¢ — py —
a; + an; = v + wf + s, + n,, where last equality follows: p, = Py + 8s, and

where Ty, . = w —wy_1and 4, . The New Keynesian wage

aggregate production relation. The average price markup ﬂfH is related to the
output and real wage gaps: " = [(y, — yI) — (n, — ") — (w, — (@F)") —

~ ~ ~ [
8(se —sP)] = —@f — 65, = —@, _$Yt .
Hence, combining the domestic inflation and the last equation yields:

THe = .BEt{TCH,tH} + ApH @5 + Kpu Vi (09)
at+sp!
1-a
price inflation. The authors also relate the average wage markup [’ to the

output and real wage gaps as:

where K,y = ( )APH. Equation (09) represents equation for domestic

) ~ _ P 1
A = ol —[c + o, + &1 — ¥ =a)f—[(1—5)0 1+m]yt (10)

Therefore, the following wage inflation equation can be derived:
Tw,e = .BEt{TfW,Hl} + K — L@y 11

where Kk, =1, [(1 — 8ot +1%] . Combining (04) and (06), gives the
following equation describing relation between the unemployment rate and the
output and wage gaps as:

- 1~ _ ® 1.
—_ o —1[{~R _ _ 1
i =g {of ~ |- 07 + ]| 7] (12)

Then, the following identity relating the change in the real wage gap to
domestic price inflation, wage inflation, and the natural wage: @f = @f | +
Twe—Tye — SA(wB)™ . Meanwhile, the dynamic IS equation for the small open

economy can be obtained by rewriting first order log-linear approximation of (08)
in terms of output gap as:

Ve = E{Jes1} — l/’_l [rt - Et{”H,t+1} - ﬁt] (13)

where Y l=14+686¢"1(1-0) and 7, = p +YE {4yl .} — 6(0 —
1)¢LE{Ay;,,}is the small open economy’s natural rate of interest. In order to
close the model, a Taylor-type interest rule is assumed: 1. =p + ¢ 7, +
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¢5¥: + vy, where e =y + 8As, is CPI inflation, and v; is an exogenous
monetary policy component, which is assumed to follow an AR(1) process:
AR (1): vy = pyv;_1 + & where p, € [0,1] and & is a white noise process.

2.1.4. Optimal Monetary Policy

The second order approximation under the assumption of¢ = n = 1to
the representative household’s welfare losses due to domestic price and wage
rigidities gives the following welfare loss (derivation is detailed in the appendix of

(Rhee & Song, 2014). w==C"E;%ilop" {(”"’) 2 +—(nHt) +
@(nw’t)z} + tip., where t.i.p. are terms independent of policy. Thus, the
average period welfare loss is: ]L——12—6 [(T(p) var(yt)—var(nHt)+
ep(1—a)

P var(rrw_t) ] The central banks seek to minimize welfare losses subject to
pH

the constraints given by(09),(11), and (13).

The resulting first-order conditions are: (1 —6) (1+(p)% + Ly +
Lok, =0, (1—6)_77,'1.11;—1:11;'1'[.:“ 1—L3: =0, (1- 5)6“’(1 a)nwt

th + LZt 1 L3t =0 and L3t + APH + Tyt + ﬁEt{L3t+1} =0. Where th )
Ly, et L3; are the Lagrange multipliers associated with the three constraints. The
dynamical system describing the optimal monetary policy consists of the last four
equations together with constraints (09) — (13).

2.2. Monetary Policy Rules

Now we present the optimal targeting policy rules to be simulated and
compared. For k horizons, the simple prospective rule with smoothing p of the
interest rate:r; = (1 — p){ruee + SE:(my — 0*) + 9((v: — y{)} + pri_q. As the
central bank of Tunisia does not express explicit targets for inflation m*or
production y;, we assimilate these targets to their respective natural rates
Tnat and Yngr - ¢ = (1 - p){rnat + ¢E; (T[t - T[nat) + 19((.’yt ~ Ynat )} + P11,
where pis a smoothing parameter, 1,,,; natural interest rate, ¢ parameter
associated with inflation, m; current inflation, m,,;, the natural rate of inflation,
E;(m; — myq: ), the anticipated inflation differential, ¥ parameter associated with
output, y; current production, y,,:, natural rate of production and y; — y,,,+ the
production differential.
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Below we consider variants of the prospective Taylor rule:
Flexible Inflation Targeting with Smoothing (FITS1):
1. = (1= p){rnae + SE (T — Tpge ) + 9((Ve — Ynae )} + P11
Flexible inflation targeting (FIT1):
T = Tnae + SE (T — Tpae ) + (Ve — Ynar )
Flexible inflation targeting with smoothing (FITS2):

e = (1 = p)rae + SEc (e — Tnge ) + 9((Ve — Ynar ) + ©(REER; — REER™)}
+ P

Flexible inflation targeting (CFI 2):
Tt = Tnat + SE(Ty — nae ) + 9((Ve — Ynar ) + ©(REER, — REER”)

Where g parameter associated with the exchange rate, REER;the real effective
exchange rate,REER”, the real effective exchange rate target and E;(REER, —
REER?™) the anticipated differential between the real effective exchange rate and
its target.

Flexible inflation targeting with smoothing (FITS3):

n=>0- P){Tnat + GE (T — pge ) + (Ve — Ynae ) + @E (4, — Tl‘-l):v,t)}
+ P

Flexible inflation targeting (FIT3):
Tt = Tnat + SE (T — Tpar ) + 9((Ve — Ynae) + @E(y ¢ — T3 )

Where w is the parameter associated with wage inflation, m,, ; current wage
inflation, m,, ., target wage inflation and E, (m,, ; — 7, ), the expected differential
between wage inflation and its target.

Flexible inflation targeting with smoothing (FITS4) :

rn=>0- P){T'nat + CE (T — Tpge ) + (Ve — Ynae ) + ©E; (7Tw,t - Tl‘-l):v,t)
+ o(REER, — REER")} + pry_4

Flexible inflation targeting (FIT4) :

T = Toar + SE (e — g ) + 9((Ve — Ynae ) + WEt(”w,t - T[;/,t) + o(REER;
— REER™)
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3. Calibration

The calibration chosen for the parameters follows the prevailing empirical
literature on DSGE models of small open economy and the estimated global
projection model GPM used by the central bank of Tunisia. We consider a
productivity shock on the supply side to compare the rules. The exogenous
processes describing the shock are calibrated according to Gali & Monacelli
(2005): a; = 0.66a,_1 + £ where g is a white noise. For the particular case of
optimal monetary policy, 0 = = 1, the discount factor 8 is fixed at 0.99, the
degree of openness § = 0.4, the degree of decreasing labor productivity, is set at
a = 0.25. The elasticity of substitution among goods g = 9implies that at
equilibrium, the price markup is u, = 12.5% and the share of labor income is
equal to2/3. The parameters of the contract duration for prices and wages are
defined as follows: 8, = 6,, = 0.75. The inverse of Frisch's elasticity of labor
supply ¢ = S5implies that the elasticity of labor supply is 1/5 and the elasticity of
labor substitution g, = 4.52. The values of the average wage markup is then
28 %. p = 0.1the smoothing parameter,w = 0.1 the parameter associated with
wage inflation, ¢ = 1.21the parameter associated with inflation, 9 = 0.4the
parameter associated with production and o = 0.1the parameter associated with
the exchange rate.

4. Results
4.1. Forward-Looking Rules

Table 1. Cyclical properties of forward-looking rules following a productivity shock

FITS1 FIT1 FITS2 FIT2 FITS3 FIT3 FITS4 FIT4

Output gap 042 043 043 044 030 033 033 0.35
Inflation 1.02 104 100 102 098 101 097 0.99
Real wage gap 1.69 1.71 1.69 1.71 1.70 1.73 1.70 1.72
Wage inflation 0.15 015 016 016 010 010 0.11 0.11

Real depreciation rate  1.24 1.28 1.21 1.25 1.21 1.25 1.19 1.22
Unemployment gap 0.83 0.87 0.86 0.89 0.71 0.77 0.75 0.80

The rule (FITS3), which reacts to inflation, output and wage inflation, seems
the most appropriate since it best stabilizes better the variables in the face of the
productivity shock. The rule (FITS4) that responds to inflation, output, wage
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inflation and the real effective exchange rate is close to the results of (FITS3). The
rule (FIT1) which ignores friction in the labor market and only reacts to inflation
and production has the least stabilizing power.

Table 2. Contribution to welfare loss of forward-looking rules following a
productivity shock

Var Var Var Total

(Wage inflation) (Inflation) (Output gap)

inverse Frisch elasticity of labor supply ¢ = 5

&, =4.52 wage mark-up u = 1.28
FITS1 -0.08 -0.00 -0.24 -0.32
FIT1 -0.08 -0.00 -0.26 -0.33
FITS2 -0.10 -0.00 -0.26 -0.36
FIT2 -0.09 -0.00 -0.27 -0.37
FITS3 -0.05 -0.00 -0.15 -0.20
FIT3 -0.05 -0.00 -0.17 -0.22
FITS4 -0.06 -0.00 -0.17 -0.23
FIT4 -0.06 -0.00 -0.18 -0.24

In the forward looking specification, the rule (FITS3), which reacts to
inflation, output and wage inflation, shows the least welfare loss compared to its
non-smoothing version and other specifications.

4.2. Backward-Looking Rules

Table 3. Cyclical properties of backward-looking rules following a productivity
shock

FITS1 FIT1 FITS2 FIT2 FITS3 FIT3 FITS4 FIT4

Output gap 065 071 069 073 063 069 067 0.72
Inflation 087 08 08 08 08 087 083 0.8
Real wage gap 1.78 1.81 1.78 1.81 1.76 1.80 1.78 1.80
Wage inflation 0.14 0.14 0.15 0.15 0.09 0.09 0.10 0.10

Real depreciation rate  1.08 1.11 1.06 1.09 1.06 1.10 1.04 1.07
Unemployment gap 1.23 1.32 1.28 1.36 1.19 1.28 1.25 1.32
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The rule (FITS3) that reacts to inflation, output and wage inflation still the
most appropriate. The rule (FITS2) which reacts to inflation, output and the real
effective exchange rate is close to the results of (FITS3). The rule (FIT2), which
responds to inflation, output and the real effective exchange rate, has the least
stabilizing power.

Table 4. Contribution to welfare loss of backward-looking rules following a
productivity shock

Var Var Var

(Wage inflation) (Inflation) (Output gap) Total

inverse Frisch elasticity of labor supply ¢ = 5

&, =4.52 wage mark-up u = 1.28
FITS1 -0.08 -0.00 -0.57 -0.64
FIT1 -0.08 -0.00 -0.66 -0.74
FITS2 -0.10 -0.00 -0.64 -0.73
FIT2 -0.09 -0.00 -0.72 -0.81
FITS3 -0.04 -0.00 -0.54 -0.58
FIT3 -0.04 -0.00 -0.63 -0.68
FITS4 -0.05 -0.00 -0.61 -0.66
FIT4 -0.05 -0.00 -0.69 -0.74

In the backward-looking specification, the smoothing rule (FITS3), which
reacts to inflation, output and wage inflation, still shows the least loss of welfare.

4.3. Hybrid Rules

Table 5. Cyclical properties of hybrid rules following a productivity shock

FITS1 FIT1 FITS2 FIT2 FITS3 FIT3 FITS4 FIT4

Output gap 0.43 0.47 045 048 030 037 033 037
Inflation 1.00 1.02 098 1.00 0.97 1.00 095 0.98
Real wage gap 1.72 1.75 1.72 1.75 1.72 1.75 1.72 1.74
Wage inflation 0.15 015 0.16 016 009 009 010 0.10

Real depreciation rate  1.22 1.26 1.19 1.23 1.20 1.25 1.18 1.22
Unemployment gap 0.89 0.97 0.92 0.98 0.74 0.84 0.77 0.85
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In the hybrid orientation, the rule (FITS3), which reacts to inflation, output
and wage inflation, still seems the most appropriate with a stabilizing power
higher than its non-smoothing version and other specifications. The rule (FITS4)
that responds to inflation, output, wage inflation and the real effective exchange
rate is close to the results of (FITS3). The rule (FIT2) that responds to inflation,
output and the real effective exchange rate still displays the least stabilizing
power.

Table 6. Contribution to welfare loss of hybrid rules following a productivity shock

Var Var Var Total

(Wage inflation) (Inflation) (Output gap)

inverse Frisch elasticity of labor supply ¢ = 5

&, =4.52 wage mark-up u = 1.28
FITS1 -0.09 -0.00 -0.28 -0.37
FIT1 -0.09 -0.00 -0.33 -0.41
FITS2 -0.11 -0.00 -0.31 -0.42
FIT2 -0.11 -0.00 -0.34 -0.45
FITS3 -0.05 -0.00 -0.16 -0.21
FIT3 -0.05 -0.00 -0.21 -0.26
FITS4 -0.05 -0.00 -0.18 -0.24
FIT4 -0.05 -0.00 -0.22 -0.28

The rule (FITS3), which responds to inflation, output and wage inflation, still
shows the least welfare losses compared to its non-smoothing version and the
other specifications.

5. Concluding Remarks

Inflation, unemployment and the depreciation of the national currency are
the main problems of the Tunisian’s economy; the central bank is mainly focused
on inflation since 2006, despite the growing literature on the absence of a divine
coincidence, through the introduction of frictions in the DSGE model, as proven by
Blanchard & Gali (2007). The introduction of real rigidities, incomplete exchange
rate pass-through and labor markets frictions have become common not only in
theory but also in central banks models due to the necessity for monetary policy
to keep an eye on other variables beside inflation. In this context, we calibrate
and simulate for the case of Tunisia, Rhee & Song (2014) model which is based on
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the work of Gali & Monacelli (2005) and incorporates labor market frictions in
open economy. The Phillips curve in the model is forward looking, this
specification amplifies the impact of supply shocks, from which the Tunisian
economy suffered these years. Our purpose is to compare optimal rules
augmented with the effective real exchange rate and wage inflation, while the
smoothing is considerate adequate for economies with underdeveloped financial
market. Our main finding is that the rules with smoothing have a much better
stabilizing power and display lower welfare losses regardless of the orientation of
their specifications. The commitment to target inflation, output gap and wage
inflation is superior to all other rules especially in the forward specification.
Despite the performance of the rule that reacts to the depreciation of the
exchange rate, it remains lower than the one that reacts to inflation, output and
wage inflation.
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