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Abstract

This paper compares alternative monetary policy rules in a small open economy that experiences internal shocks
(productivity shocks) and external shocks to terms of trade and the foreign demand. A comparison of the
volatility of the macroeconomic variables such as inflation, output, terms of trade, trade balance, investment and
exchange rates under the different monetary rules is set to lead to the choice of the optimal exchange rate regime.
I will show that these regimes can be ranked in terms of their implied volatility for the considered
macroeconomic variables. A two-country version of the Calvo sticky price model is used to analyze the
macroeconomic implications of four alternative monetary policy regimes for a small open economy: domestic
inflation targeting, managed float, CPI targeting and an exchange rate peg. The degree of exchange rate pass-
through is very important for the assessment of monetary rules. I find that the CPI targeting rule is the best
policy (from a macroeconomic stability viewpoint) in an economy that exhibits lagged exchange rate pass-
through. With low pass-through, both the domestic and the overall prices respond sluggishly to shocks, and it is
more efficient for the monetary authority to target the overall CPI rather than just domestic prices. In a low pass-
through environment, the policy maker can simultaneously strictly target (CPI) inflation, but still allow high
volatility in the nominal exchange rate to stabilize the real economy in face of shocks. The low rate of pass-
through ensures that exchange rate shocks do not destabilize the price level. An important feature of low pass-
through is that it eliminates the trade-off between output volatility and inflation volatility in the comparison of
fixed relative to floating exchange rates.

Keywords: Exchange rate dynamics, the law of one price deviations, DSGE Models, Impulse Responses

1-Introduction

The objective of a realistic representation of how in practice monetary policy is conducted in open economies
has motivated the work of Gali and Monacelli(2002),Benigno and Benigno (2002), Clarida, Gali and Gertler
(2001).Yet a limitation shared by all these models is the assumption that the pass-through of exchange rates to
(import) prices is complete. This lies in stark contrast to the well-established empirical evidence that deviations
from the law of one price for traded goods are large and pervasive. This paper argues that allowing for
incomplete pass-through bears important implications for the design of problems in optimal monetary policy.

To study the effects on the design of the optimal monetary policy of allowing for deviations from the law of one
price in import goods, this paper develops a dynamic stochastic general-equilibrium (DSGE) model of a small
open economy. This framework allows me to model alternative monetary rules, differing primarily in the degree

to which they allow for exchange rate flexibility.
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Furthermore, I believe that this approach accords much better with the practice of modern central banks, and
provides a more suitable framework for policy analysis than the traditional one. My assumptions on preferences
and technology, combined with the Calvo price-setting structure and the assumption of complete financial
markets, give rise to a highly tractable framework and to simple and intuitive log-linearized equilibrium
conditions for the small open economy. Of course, the coefficients in the open economy’s equilibrium also
depend on parameters that are ascribed to the open economy (in this case, the degree of openness, the
substitutability between domestic and foreign goods, and the pass-through), while the driving forces also include
productivity shock, a foreign demand shock, and terms-of-trade shock.

The framework must be augmented with a system of equations describing how monetary policy is conducted. As
hinted above, I employ this framework to analyze the macroeconomic implications of alternative monetary
policy arrangements for the small open economy: (a) domestic inflation targeting, (b) managed float, (c) CPI
targeting and (d) an exchange rate peg.

The analysis applies to the case of the Moroccan economy as a small open economy and its main trading partner:
France as “the rest of the world’’ (Euro zone).

I show that these regimes can be ranked in terms of the implied volatility of macroeconomic variables. As
established in the literature, policies that stabilize output require high exchange rate volatility, which implies
high inflation volatility. However, with limited or delayed pass-through, the trade-off between output (or
consumption) volatility and the volatility of inflation is much less pronounced. A flexible exchange rate policy
that stabilizes output can do so without high inflation volatility. Finally, I show that a policy of CPI inflation
targeting is much more desirable in an economy with limited pass-through.

2-1.A Small Open Economy Model
2.1.1-Households
Our small open economy is inhabited by a representative household who seeks to maximize

Ey X2 0B [U(C,, Ny)], (1)where N, denotes hours of labor, and C, is a composite consumption index defined

n

n—1

by:C, =[(1-a)C,, +arC,, ] (2)

0t p nt

Cy ¢ is an index of consumption of domestic goods given by the CES function

1 L
Che = (fo Ch,e() ¢ di)e1

1 -1
where j € [0,1] denotes the good variety. Cr,is an index of imported goods given Cr, = (fo Cre(j) ¢ di) '

Notice that parameter £ > 1 denotes the elasticity of substitution between varieties (produced within any given
country). Parameter n > 0 measures the substitutability between domestic and foreign goods, from the
viewpoint of the domestic consumer.

The maximization of (1) is subject to a sequence of budget constraints of the form

[y Pre (0Cy (D) + P, (DCre(D1di + E{Q, 1 Dess } S Dy + WN, + REK, + T, (3)

fort=0, 1,2, .., where Py, (i) and Pr, (i) denote the prices of domestic and foreign goods i respectively.

D,,4 is the nominal pay-off in period ¢ + 1 of the portfolio held at the end of period t (and which includes

shares in firms), W, is the nominal wage, K, is units of capital, Rf is the return on capital, and T,denotes lump-
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sum transfers/taxes. All the previous variables are expressed in units of domestic currency. @, , is the

stochastic discount factor for one-period ahead nominal pay-offs relevant to the domestic household. I assume
that households have access to a complete set of contingent claims, traded internationally.
The optimal allocation of any given expenditure within each category of goods yields the demand functions:
. P (D))" . Pre()\
CH,t(]) = (H_tt) CH,t ;CF,t(]) = (%) CF,t 4)

Py
1

1 1-¢
For all i, je[0,1], where Py, = (fo Py, (j)178di)" " is the domestic price index (i.. an index of prices of
1
L I
domestically produced goods) and Pp, = ( fo Pr, (j)l_sdi)l_E is a price index for goods imported from
country i (expressed in domestic currency), for all i € [0,1]. Furthermore, the optimal allocation of expenditures

between domestic and imported goods is given by:

Cue = 1= (%) "¢,

-n
cre=a() .
t

1
Where P, = [(1 - a)PH,tl_” +aPF,t1_”]1—'7 is the consumer price index (CPI). Accordingly, total

consumption expenditures by domestic households are given by: Pu,t Crt + Prt Crt = Pt C, . Thus, the period

budget constraint can be rewritten as: P,.C.+ E.{Q, . D, 1< Dt+WtNt+R{fKt +T, (7)

tt+1

In what follows I specialize the period utility function to take the form

N

U(C,N) =

Ctl—a'
1-0 1+¢
Then I can rewrite the remaining optimality conditions for the household’s problem as follows:

(8)

CONO =t
P

t

—a
which is a standard intratemporal optimality condition, and S (%) (Pi) = Q¢e1 (9)
t t+1

Taking conditional expectations on both sides of (8) and rearranging terms, I obtain a conventional stochastic

Euler equation:

pre{(%2) ()} = 1 a0

where R, 1=F 1@, 41} 1s the gross return on a riskless one-period discount bond paying off one unit of

domestic currency in t + 1 (with its price denominated in domestic currency) and, hence, R, is its gross return.

For future reference it is useful to note that (8) and (9) can be written in log-linearized form as:

w, —p, = oc+en, (11)

€ = Et{ct+1}_§(rt — Ef{mq}-p) (12)

where lower case letters denote the logs of the respective variables, p = —logf is the time discount rate, and
=P, ~DP,_, is CPI inflation (with p, = logP;).

In the rest of the world (which, for convenience, I refer to as the world economy), a representative household

faces a problem identical to the one outlined above. A set of analogous optimality conditions characterize the
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solution to the consumer’s problem in the world economy. I assume, however, that the size of the small open
economy is negligible relative to the rest of the world, which allows us to treat the latter as if it were a closed
economy.

2.1.2-Domestic Inflation, CPI Inflation, the Real Exchange Rate, the Terms of Trade and the law of one
price deviation: Some Identities

Before proceeding with my analysis of the economy’s equilibrium, I introduce several assumptions and

definitions, and derive a number of identities that are extensively used below.

The terms of trade can be written in log-linear form: s,=p Fe Py, (13). The terms of trade are thus the price of
foreign goods in terms of home goods.

Thus, log-linearization of the CPI formula around the steady state yields the following relationship between
aggregate prices and terms of trade:

pe=U0-a)py:+a
=puctas; (14)

It follows that domestic inflation (defined as the rate of change in the index of domestic goods prices, Ty, =

Py, — Py, ) and CPlinflation are linked according to , = my, + a As, (15)
Unlike Gali and Monacelli(2002) and Gali(2008), I assume throughout that the law of one price does not hold

and I define &, as the nominal exchange rate(the price of the foreign currency in terms of the domestic currency).

An increase in &, coincides with a depreciation of the domestic currency. The real exchange rate and the law of

one price (LOP) gap are respectively defined as follow:

5

EP
9, = ; - which can be written as a log-linear form : g, = e, + p; — p.(16)
t
and ¥, = &8¢ (17),
PRt

Substituting ¢, = In'¥,into (17) and log-linearizing I get: Y, = e, + p: — g, (18)
Using (16): q; = e; + p; — p;. the definition of the terms of trade (13):s; = pp; —pu, and (14):p, =p,, +
as.,lget Y, =q, - (1- a)st(19)

2.1.3-International Risk Sharing

Under the assumption of complete securities markets, a first order condition analogous to (9) must also hold for

* -0 * *
: : .p ((Cexr Pr \ & _
consumers in the foreign country: (c_ o) = Qre41 (20)
t t+1 t+1

1
Combining (9) and (20), together with the real exchange rate definition, it follows that: C, = C :Q: 21

Taking logs on both sides of (21), I obtain:c, = ¢; + (l) q, (22)
ag.

2.1.4-Uncovered Interest Parity and the Terms of Trade

Under the assumption of complete international financial markets, the equilibrium price (in terms of domestic

currency) of a riskless bond denominated in foreign currency is given by Si,t(Ri)_1 =E t{Q“ +1€ie+1} - The
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previous pricing equation can be combined with the domestic bond pricing equation, R, = E,{Q ¢ 1411 to obtain
a version of the uncovered interest parity condition: E t{Q . +1Rt_R;[(gi,t+ ./ Si_t)]} =0.

Linearization around a perfect-foresight steady state yields the familiar expression: r,_ r; = E t{Aet+1} (23).
Combining the definition of the (log) real exchange rate with (23) yields the following stochastic difference
equation: AE q;yq = (rp — {mey1}) — OF — {m{11}) (24).

2.2-Firms

2.2.1-Technology

Each firm produces a differentiated good with a linear technology represented by the production function:
Y.(j) = AKLGON, (D' (25)

where a, = logA, follows an AR (1) process: a, = p_a,_; + &, describing the firm specific productivity index,

j €10,1] is a firm-specific index and N,is the number of hours worked. Aggregate output can be written

&

as: Y, = [ [y, () dj] ' (26).
Assuming a symmetric equilibrium across all j firms, the first order log-linear approximation of the aggregate
production function can be written as: y; = yk; + (1 — y)n; + a; (27)
Each period the firm maximizes profits:
max P,Y, — W,N, — RFK, (28)
Subject to (25)
where W; is wage th‘ is the return on capital and P, is the price.
Maximization of (28) subject to (25) yields the optimality condition

w, w, W,N,

MC, = (1—a)AKXNX - MPN, - (1-a)Y,

Hence, the real marginal cost (expressed in terms of domestic prices) will be common across firms and given by:
mc, = w,+n, — log(1 — ) — Y,

Firms in the rest of the world are assumed to produce goods using a linear technology represented by the
production function: Y; (i) = A*N; (i) .

with (log) productivity following an exogenous process a; = p.a,_; + & and where {€} is white noise,
possibly correlated with{€,}. Finally, an approximate aggregate relationship between output and employment
can be expressed as followsy; = n; + a; (29).

2.2.2-Domestic Producers
I assume that firms set prices in a staggered fashion, as in Calvo (1983). Hence, a measure 1 — 8y of (randomly
selected) firms sets new prices each period, with an individual firm’s probability of reoptimizing in any given

period being independent of the time elapsed since it last reset its price.
A firm re-optimizing in period t will choose the price P}; , that maximizes the current market value of the profits
generated.

The problem of the firm is to select P; so as to maximize:
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o k *
maxp. Do © Et{Qt+k (PH,itYit+k - PH,t+kmCit+kYit+k)} :
where mc,, is the real marginal cost.

_
. . Py
Subject to the demand constraints:Y;,, = (P—”) Yiik
t+k

For k = 0,1,2 ... where Q is the discount factor of households, and Y, denotes output in period t + k for a

t+k
firm that last reset its price in period t.

The price-setting behavior for the domestic producers could be summarized as:
Pire = Py = (1= BO) Xy (BO)E,(mc 3+ iy (BO)'Efm, 3G
where mc,,;, = mc,,;, — mc denotes the log deviation of marginal cost from its steady state value mc = —u,

and where y = log % is the log of the desired gross markup.
Rearranging terms and combining the price setting behavior and the aggregate price level I get:
Tye = BE Ty + Ay mc, (32) , which is the new Keynesian Philips curve

where 1 = w.

2.2.3- Price-setting behavior and incomplete pass-through

I now turn to discuss the dynamic of import pricing. Here I assume the law of one price (LOP) holds at the
wholesale level for imports. However, inefficiency in distribution channels together with monopolistic retailers
keep domestic import prices over and above the marginal cost. As a result, the LOP fails to hold at the retail
level for domestic imports.

Following a similar Calvo-pricing argument as in the domestic producers’ price, the price-setting behavior for

the domestic importer retailers could be summarized as:
P = Prey = (1= B05) Xito (BOR)E, (D} + X0 (BO)Em 3 (33).
where 0 € [0, 1] is the fraction of import retailers that cannot re-optimize their prices every period. Substituting

equation (33) into the determination of 7y, arising from the Calvo-pricing structure yields:

1—0p ) (1— pO
Tigt = B E(Tp 41 + A Y (34), where 7\F,t = £ C Pry)

Okt

Log-linearizing the definition of CPI and taking the first difference yields the following relationship for overall
inflation:r, = (1 — a)nH_t + amnp, (35)

2.2.4-Capital Producers

Entrepreneurs purchase capital in each period for use in the subsequent period. Capital is used in combination
with hired labor to produce (wholesale) output. I assume that production is constant returns to scale, which

allows me to write the production function as an aggregate relationship. I specify the aggregate production

function relevant to any given period t as Y, = AtK)t( N tl—x
where Y, is aggregate output of wholesale goods, K; is the aggregate amount of capital purchased by

entrepreneurs in period t — 1, N is labor input, and A, is an exogenous technology parameter. Let I, denote
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aggregate investment expenditures. The aggregate capital stock evolves according to the following law of
motion:k, = (1 — 8§)K,_; + i,, where & is the depreciation rate.

3. Equilibrium

3.1- Consumption and output in the small open economy.

Goods market clearing in the representative small open economy (“home”) requires:

y, = (1= a)(C,, +in) +aCy,  (36)
where Cy;, denotes the foreign country’s demand for goods produced in the home economy and Iy, is the

domestic investment.

. PH' K * p B -n * p ) -n *
Acknowledging that C;, = (1 — @) (P—tf) C, .Ch=a (Pitf) Ci=a (s:):> C;
P -n
and Iy, = (1 — a) (%) I,
t
Log-linearizing the above three functions gives:

cye = anse + ¢, (37)
Cye = n(se + P )+c; (38)
ige = ans, + i, (39)

Substituting equations (37), (38), and (39) into (40) yields the goods market clearing condition for the small open

economy:y, = (1-a) (anst + ct) +a ((r] + st) +y, + y:) +(1-a) (anst + it) (40)

3.2-The trade Balance
PHtYt—PtCt—Ptlt

Let NX, = .
t

(41)

where NX, are the net exports

A first-order approximation yields:

NXe = Ye — € — 2asy — iy (42).

4-The supply side: marginal cost and inflation dynamics in the small open economy.

In the small open economy, the dynamics of domestic inflation in terms of real marginal cost are described by:

Tye = :BEt{T[H,t+1} + Ame, (43)
The determination of the real marginal cost as a function of domestic output in the small open economy differs
somewhat from that in the closed economy, due to the existence of a wedge between output and consumption,

and between domestic and consumer prices. Thus, in this model I have:

mcy = oyy + Y+ st + e (TT(; - ) - (%) (ac + xke ) (49).
5-Monetary Policy Rules in the Small Open Economy

In the present section, I analyze the macroeconomic implications of four alternative monetary policy regimes for
the small open economy: a policy that aims at fully stabilizing domestic inflation (domestic inflation targeting, or
DIT, for short), a policy that stabilizes both CPI inflation and exchange rate (managed float or MF for short), a
policy that stabilizes CPI inflation (CPI targeting or CIT for short) and a policy that pegs the exchange rate to the

world currency (a PEG, for short). In all cases I assume that the world monetary authority succeeds in fully

stabilizing world prices and the output.
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5.1-Domestic Inflation Targeting

The domestic inflation targeting rule implies:
.. 2
Ty = Byre1 + (1 - ﬁg)(lglnH,t + ﬁzyt)'i'sr,t’ &y ~ 1.1.d(0, 05,)
r., Ty, and y, are (log) deviation of the interest rate, domestic inflation and output respectively, from their

steady-state values. 3, andf, are the coefficients that measure central bank responses to deviations of inflation,
and the output from their target.

0 < B, < 1is the interest rate smoothing parameter.

5.2-Managed float policies

I follow Monacelli (2004), who shows that a positive coefficient on exchange rate variation in a monetary policy
rule can be used to model a managed float exchange rate. The monetary authority practices the managed
exchange rate regime according to the following Taylor-type rule:

1o = Bore—1 + (1 = B)(B1my + Boye + Paer) + &rp,  &rp ~ 1.1.d(0,08,)

where 7,7, ytand e, are (log) deviation of the interest rate, inflation, output, and the exchange rate, respectively,

from their steady-state values. B, , B, and B3 are the coefficients that measure central bank responses to
deviations of inflation, output, and exchange rate from their target.

0 < B, < 1is the interest rate smoothing parameter.

5.3- CPI Inflation Targeting

Under the regime analyzed here the monetary authority of the small economy seeks to stabilize CPI inflation (as

opposed to domestic inflation). Formally, such a policy requires:

re=Byre1 + (1 - Bo)(ﬁlnt + ﬁzyt) t &,
5.4- An Exchange Rate Peg
The fourth monetary arrangement for the small open economy consists of a permanent (and credible) exchange
rate peg vis a vis the rest of the world. In the context of this model, this is equivalent to the adoption of the world
currency by the small economy, with the corresponding relinquishment of an autonomous monetary policy. For
simplicity, I maintain the assumption of an optimal monetary policy for the world economy. Following Gali and

Monacelli (2002) and Gali (2008) and according to the uncovered interest parity (23), the exchange rate peg
requires:e, = e,_y.
where e, is the nominal exchange rate.

6. Calibration of the model and simulation results
In this section I present some quantitative results based on a calibrated version of the model using data of

Morocco and France.
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Table 1: Calibration of the model

Description Parameter Value Reference
Preferences
Bank Al Maghrib
Subjective discount factor s 0.94 (2005-2012)
Inverse intertemporal elasticity of
substitution in consumption o 1 King-Plosser-Rebello(1988)
Elasticity of substitution between domestic
and imported goods n 0.37 Abdelkhalek, T. (1996)
Elasticity of substitution between goods
within the same category € 6 Gali and Monacelli(2002)
Technology
The capital share in Morocco X 0.37 Abdelkhalek, T. (1996)
The capital share in France 0.75 Rholand Dorhem(2012)
HCP

Capital depreciation rate ) 0.05 (2005)
Probability of not adjusting prices Oy 0.75 Gertler et al(2007)
Monetary Policy
Smoothing coefficient in the monetary rule Bo 0.5 Gertler et al(2007)
Inflation stabilizing coefficient L1 2.5 Monacelli(2002)

Output Stabilizing coefficient B2 2.5 Gertler et al(2007)

NER targeting coefficient B3 0.5 Monacelli(2004)

Persistence parameter of terms of trade shock  pg 0.8

Persistence of technology shock Pa 0.97

Persistence of demand shock Py 0.95
Other Parameters
The degree of Openness a 0.47
The pass-through O 0.75 Goldfajn et Werlang (2000)
6. Results

6.1. A positive productivity shock

Figure 1 displays the dynamics of the main variables in response to a one-unit innovation in a, under the four

monetary regimes (the domestic inflation targeting DIT, the managed float MF, the consumption price index

targeting CIT, and the peg PEG, when the pass-through from exchange rates to imported goods prices is

delayed). Notice that the inflation and nominal interest rates are reported as annualized quarterly rates, while the

quantities are reported as log deviation from steady state (i.e., percentage deviations). There are many interesting

features worth noting with the estimated, impulse response functions.

A persistent growth in factor productivity would lead to augmentation of equilibrium investment, consumption,

and output. This shock induces a decrease in marginal cost and domestic inflation, an increase in import and

imported inflation, and a decrease in the overall inflation. The overall inflation falls under the four regimes, but

the magnitude of the response to the productivity disturbance is affected quite strongly by the monetary rule. The

120



Developing Country Studies WWwWw.iiste.org

ISSN 2224-607X (Paper) ISSN 2225-0565 (Online) L'—i,l
Vol.5, No.14, 2015 Ils E

response of the overall inflation under the MF and the PEG is almost the same, while it is effectively stabilized
under CIT. The lower response of inflation in CIT dramatically limits the magnitude of the rise in nominal
interest rate, which generates a nominal appreciation. The increase in both import and investment leads to a trade
balance deficit. Under DIT and MF, the central bank revises upwardly the nominal interest rate for stabilizing the
expected inflation, while the former remains unchanged in the PEG, which is a direct implication of the
corresponding relinquishment of an autonomous monetary policy under this regime. Given the constancy of the
world nominal interest rate, the uncovered interest parity implies an initial nominal depreciation followed by
expectations of a future appreciation, as reflected in the response of the nominal exchange rate.

The response of the LOP gap to a positive productivity shock is consistent with Monacelli (2003), who showed
that for a sufficiently low degree of pass-through, the LOP gap must respond positively to a productivity shock.
In particular, notice that PEG implies a complete stabilization of the LOP gap, but also generates a larger
volatility in both domestic and CPI inflation relative to DIT and CIT, and a larger volatility in the output relative
to CIT. Finally, the impulse responses of different variables show that shock effects are more cushioned under
the CIT regime than under the three remaining regimes that face a productivity shock.

Figure 1: Impulse responses to a Productivity Shock: delayed pass-through

Domestic Inflation Interest Rate Trade Balance Imported Inflation
0.05 0.05 o 0.05
ol e S os fﬂg’u e
MF =
- o ——ar e
— e =
0.05 —=—cmr 1 N
o 5 0 PEG o 5 0 5 20
Output Real Exchange Rate
ot lan
0.3 \
0.2
o1 RSy S
o
o 5 70 5 20
The Overall Inflation The Nominal Exchange rate Investment
0.05 0.2 0.05 0.05 orr
- —— MF
TS e - A —e—oair
o o &, s o = PEG
f S o —
0.1 Soo .
| Sescccccsse

o.o0sf | 0.2

Figure 2 illustrates the case of full pass-through. With full pass-through, changes in exchange rates feed
immediately into the CPI. For the four rules, the immediate pass-through raises the rate of inflation. Under the
DIT rule with delayed pass-through, the movement in inflation is only 10 % of the movement with immediate
pass-through. This destabilizes the real economy (relative to the limited pass-through). The higher response of
inflation now allows for a higher response in real interest rate to the productivity shock. The responses of output,
consumption, trade balance, and real exchange rate under the productivity shock are quite similar. Under CIT,
and to a lesser extent DIT, the inflation rate is effectively stabilized. A clear implication of figure 2, however, is
that the monetary rules that provide inflation stability do so at the expense of exchange rate stability. The DIT

rule stabilizes the domestic inflation rate, but does so at the expense of stability in the nominal exchange rate.
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Figure 2: Impulse responses to a Productivity Shock: full pass-through
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6.2- A positive foreign demand shock

Under the four monetary regimes, the dynamics of the variables in response to a one-standard deviation rise in
current exports with delayed pass-through are depicted in figure 3. The shock induces a positive effect on output
and investment. The DIT, CIT, and MF rules allow for a nominal appreciation followed by expectations of a
future depreciation. The anticipated depreciation allows for a proportional rise in the nominal interest rate, while
the rate remains unchanged in the peg (an initial drop in interest rate is caused by the decrease in inflation).
Given that the nominal depreciation under the MF is the lowest, this rule becomes much more expansionary than
DIT and CIT as illustrated in the response of the interest rate.

This positive demand shock induces an increase in net exports and leads to a trade balance surplus, except for the
PEG where the sharp increase in both consumption and investment leads to an initial trade deficit. As a result of
the rise of the nominal interest rate, a decline in both the consumption and the overall inflation rate under CIT
and DIT is observed. The fall in the world prices decreases the LOP gap in PEG and in MF. Consequently, the
imported, the domestic, and the overall inflation in PEG and in MF decrease. The pegged exchange rate requires
a greater response in output, inflation, consumption, trade balance and investment than the other rules. Notice
that the responses of output and inflation in PEG are qualitatively similar to the CIT and DIT cases. However,
the impossibility of raising the nominal rate and letting the currency appreciate, which would be needed to
stabilize the expansion in consumption and output required to replicate the flexible price allocation, results in an
amplification of the same responses and further volatility in inflation and output. Thus, the CIT regime achieved
full stabilization of output and inflation, but at the cost of boosting the instability of the exchange rates. The
converse was true for the exchange rate peg, where DIT emerged as a hybrid regime.

Finally, when comparing CIT, MF, PEG, and DIT, notice that the first regime provided more stability than the

three others which showed that CIT was more desirable when facing a foreign demand shock.
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Figure 3: Impulse responses to a Foreign Demand Shock: delayed pass-through
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Figure 4 illustrates the impact of a foreign demand shock with full-pass-through. Again, as before, the effect of
immediate pass-through is to reinforce the inflationary impact of shocks, while stabilizing the real economy,
because the direct impact of the price shock is immediately felt in consumer prices. The absolute response of
inflation and output is greatest under the pegged exchange rate as in the delayed pass-through .The nominal
exchange rate response is more stable than in the case of limited pass-through .The DIT, CIT, and MF imply a
persistent nominal appreciation and consequently a fall in the nominal interest rate except for DIT. In the DIT
rule, monetary authorities increase the nominal interest rate to cope with expansionary effects of the
shock(output and consumption in DIT are more persistent and require a higher interest rate to return back to the
steady state position). In terms of stabilizing output, consumption, real exchange rate, investment and trade
balance, CIT and MF are essentially equivalent when there is full pass-through.

Figure 4: Impulse responses to a Foreign Demand Shock: full pass-through
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6.3-Terms of trade Shock

Figure 5 displays the impulse responses to a unit innovation in terms of trade under the four regimes considered
with delayed-pass-through, while figure 6 illustrates the case of immediate pass-through.

The shock induces a negative effect on output. Notice also that the shock leads to an initial depreciation followed
by a persistent appreciation. The initial and transitory nominal depreciation followed by expectations of a future

appreciation of the exchange rate leads the central bank to decrease the nominal interest rate proportionally to the
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exchange rate responses. The more muted appreciation under the MF rule (relative to DIT and CIT) requires a

less expansionary policy (a higher interest rate), while the interest rate remains unchanged in the peg (an initial

rise in interest rates is caused by an increase in inflation). The decrease in interest rate in CIT and DIT leads to a

greater increase in consumption and investment and, consequently, to an initial trade deficit, while under PEG,

the rise in interest rate induces adverse effects on both consumption and investment and generates a transitory

trade surplus.

Figure 5: Impulse responses to terms of trade Shock delayed pass-through
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In figure 6, the general conclusions of the previous subsections apply. With immediate pass-through, the DIT

monetary rule stabilizes domestic inflation, output and absorption, but does so by generating a high response in

the exchange rate, and of both imported and CPI inflation. The DIT rule allows for a sharp, but transitory,

nominal depreciation. The anticipated appreciation allows for a fall in the nominal interest rate. By contrast, the

MF rule implies a persistent nominal depreciation. As a result, the nominal interest rate rises while the persistent

appreciation in CIT decreases the interest rate. In terms of stabilizing output, consumption, and investment in

response to the terms of trade deterioration, the four rules are essentially equivalent when there is full pass-

through.

Figure 6: Impulse responses to terms of trade shock full pass-through
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7-Monetary regimes and Macroeconomic Volatility: Sensitivity Analysis

To conclude my quantitative section, I conduct a sensitivity analysis of the second moments of selected variables
to the calibration of three key parameters in the CIT monetary rule under a productivity shock. Figures 7, 8 and 9
display the effect on the volatility of the key macroeconomic variables of varying respectively, the elasticity of
substitution between domestic and foreign goods the degree of openness o, and the pass-through 6.

Several interesting observations are in order. To begin with, notice that an increase in the elasticity of
substitution between domestic and foreign goods increases the volatility of the nominal and the real exchange
rates as well as the LOP gap, the output and the inflation. In particular, notice (as it is clear from equation (37)),
the dynamics of the consumption depend on 1. A decrease in the elasticity of substitution between domestic and
foreign goods lowers the volatility of consumption. In the limit, as n becomes null (i.e., as goods become
perfectly complementary), that volatility approaches zero. By contrast, when 1 becomes arbitrarily large (i.e., as
goods become perfectly substitutable), that volatility rises. In fact, a rise in the elasticity of substitution will see
domestic agents substitute out of foreign-produced goods into home produced goods which will decrease the
overall consumption.

Consider next the effect of increasing the degree of openness a, as displayed in Figure 8. Interestingly, and
unlike the conventional wisdom on the effects of exchange rate instability on trade, a higher degree of openness
(i.e., trade intensity) has a negative effect on the volatility of the real exchange and nominal exchange rate.
Under risk sharing, in fact, and for given fluctuations in relative consumption baskets, a larger degree of
openness requires smaller fluctuations in real relative prices. In the limit, as o — 1, and given the assumption of
complete international asset markets, the consumption basket in the small economy corresponds to that of the
world economy, with the law of one price implying a constant real exchange rate (and therefore aggregate PPP)
and a perfect correlation between domestic and world consumption. The constancy of the real exchange rate
stabilizes the LOP gap and, consequently, the imported and the overall inflation (in the limiting case of a=1, the
LOP gap, the imported and the overall inflation are null).

Under that regime, the lower is o, the larger is the variation in domestic prices required to bring about any
relative price adjustment. Therefore the key intuition to be applied to the analysis of the CIT rule is that, as long
as aggregate PPP does not hold (which is the case for values of a < 1), a lower degree of openness makes
exchange rate flexibility more costly by boosting the volatility of inflation and output.

Finally, I look at the effect of varying the pass-through (8) measured between 0 and 1.As I approach null pass-
through (i.e., 8 — 1) ,inflation and output volatility are reduced, but at the cost of boosting exchange rate and the
LOP gap volatility. On the other hand, under the CIT regime, as 6 approaches 0, the volatility of both the
volatility in LOP gap approaches zero while the volatility of inflation and output rises. In fact, the response of
inflation can be explained by the fact that, the nominal exchange rate affects CPI inflation directly with a full-
pass-through (6=0), while this effect is obviously de-emphasized with incomplete pass-through (8 — 1).
Therefore, the results seem consistent with the view that a lower degree of pass-through is associated with higher
volatility in exchange rates. Thus, as observed in previous literature (Betts and Devereux 2000), limited pass-
through tends to exacerbate exchange rate volatility. But it does so with consequences, because movements in
exchange rates do not feed immediately into CPI inflation. Intuitively, the lower the pass-through, the larger will
be the variation in nominal exchange rates required to achieve a given adjustment in real relative prices along the

transition to the equilibrium.
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Finally, it is worth noticing that varying the degree of pass-through has also a substantial effect on the volatility

of the real exchange rate. With incomplete pass-through, the LOP gap contributes to the volatility of the real
exchange rate. As emphasized in (section 1.1.2), movement in ¥, contributes to the deviation from PPP and to
the volatility of the real exchange rate. Therefore, as long as aggregate PPP does not hold (which is the case for
values of 6 > 0), a lower degree of pass-through increases movements in the LOP gap ¥, and according to the

equation (19), raises the volatility of the real exchange rate. By contrast, a higher degree of pass-through
stabilizes the LOP gap and the real exchange rate. In the limiting case of 0=0, the volatility of the real exchange
rate is null.

8-The evaluation of the alternative monetary rules

I reach three basic results. First, the delayed pass-through cushions the response of the real economy to shocks.
In fact, with delayed pass-through (figures 1, 3, and 5), changes in exchange rates feed into the CPI only at the
rate of overall price adjustment. For the four monetary rules, the lower pass-through stabilizes the rate of
inflation. Under the productivity shock for instance, the movement in inflation in DIT is only 10 % of the
movement with immediate pass-through. This stabilizes the real economy. The lower response of inflation now
allows for a lower real interest rate response to shocks. Regardless of the source of shocks, the movement in
output, imported, and overall inflation during the period of the shock is generally much less than in the limited
pass-through model (figure 9).

Second, the limited pass-through opens up a substantial difference between the floating and the pegged exchange
rate rule. In the former, inflation can now be stabilized while still allowing significant movement in the nominal
exchange rate. This implies that the goal of CIT and DIT is still consistently cushioning the nominal and real
interest rate response to shocks. As a result, absorption and output under CIT and DIT are much less variable
than the pegged exchange rate rule. A flexible exchange rate policy of the type analyzed here can cushion the
output response to a shock without requiring more inflation instability. In fact, the response of inflation is greater
under the fixed exchange rate than under the flexible exchange rate rule (figures 1, 3 and 5). In response to
shocks, incomplete pass-through of changes in the exchange rate to import prices has the effect of eliminating
the trade-off between the stabilization of inflation and of the output.

Third, with lagged pass-through, both the domestic and the overall prices respond sluggishly to shocks, and it is
more efficient for the monetary authority to target the overall CPI rather than just the domestic prices component

(figure 1 and 3).

9. Conclusion

Contributing to the debates on the optimal exchange rate regime in Morocco, the present paper has developed
and analyzed a model of a small open economy with staggered price setting a la Calvo.l have used this
framework to analyze the properties of four alternative monetary regimes for a small open economy: (a)
domestic inflation targeting, (b) managed float (c) CPI targeting, and (d) an exchange rate peg. The criterion of
the choice of the optimal exchange rate regime is based on the examination of the volatility of the
macroeconomic variables under the various alternative monetary rules. I conclude from the analysis of the
impulse responses that in a low pass-through environment, the floating exchange rate regime, can achieve a

simultaneous stabilization of the output and inflation, because the movement in exchange rates do not

126



Developing Country Studies www.iiste.org

ISSN 2224-607X (Paper) ISSN 2225-0565 (Online) L'—i,l
Vol.5, No.14, 2015 Ils E

immediately feed into CPI inflation. I also argue that the best monetary policy rule (from a macroeconomic
stability viewpoint) in an open economy with lagged pass-through is the CPI targeting rule. By following a price
stability rule (CIT rule), the policy-maker can do better than a fixed exchange rate on both counts: both output

volatility and inflation volatility may be lower than under a fixed exchange rate.
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Figure 7:Effect on volatility of varying the elasticity of substitution in the CPI targeting facing a
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Figure 8:Effect on volatility of varying the degree of openness in the CPI targeting facing a productivity
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Figure 9:Effect on volatility of varying the degree pass-through in the CPI targeting facing a productivity
shock
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