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1. Introduction

Despite the fact that, early in the first decade of the third millennium, inflation around
the world reached a low not seen in the previous fifty years', as the decade has worn on
inflationary pressures have been rising.” Amongst the approaches currently in use to restore
control over inflation are some relative newcomers such as inflation targets, but also some
old favourites such as monetary targets and exchange-rate pegs. Notwithstanding the interest
of the new policies, in this paper we draw attention to unfinished business in the analysis of
the old ones. This is important not just for historical reasons. These policies are still in
operation in a number of countries, and are likely to regain prominence in the coming years.

One of the most tantalising stylised facts about simple disinflation rules is that, whereas
money-based (MB) disinflations have tended to cause slumps on impact, exchange-rate-based
(ERB) disinflations have tended to cause booms. Various explanations have been advanced
for this. The puzzle is particularly the boom, since, from a traditional Keynesian perspective,
a contractionary monetary policy would be expected to cause a slump.’ Here we present a
theoretical analysis which highlights a neglected factor in explaining the boom under an ERB
disinflation. This is the role of preannouncement. By ‘preannouncement’ we mean the fact
that the policy (or at least some stages of it) is announced in advance by the authorities.

A recent paper by Hamann et al. (2005) provides empirical evidence supporting the
importance of preannouncement, arguing that the conventional view that ERB disinflations
cause booms is rejected by the data if disinflation policies are categorised on ‘de facto’ rather
than (as is usually done) on ‘de jure’ grounds. An ERB disinflation is ‘de jure’ if the policy is
announced to be one of pegging the exchange rate, but ‘de facto’ if, ex post, the exchange
rate is observed to be pegged. The de facto classification turns out to enlarge the set of ERB
disinflations. When this is used Hamann et al. find on average no difference between ERB

and non-ERB disinflations as concerns the initial boom. However, since there is a difference



when the de jure classification is used, they conclude that the announcement itself is
important in causing the boom.

In this paper, we investigate disinflation policies using a qualitative dynamic general
equilibrium (DGE) model of a small open economy with tradeable and nontradeable sectors,
and wages set in a staggered fashion. Although a staggered-price or -wage framework has
often been used in disinflation analysis before, most authors to date have not taken a
complete DGE approach, where behaviour in all sectors is derived from intertemporal
optimisation and is consistent across sectors. With the ‘direct postulation’ approach of the
more traditional literature, on the other hand, some parameter restrictions which should apply
across different equations of the model are overlooked. Exploiting these restrictions enables
us to avoid certain of the puzzles arising in earlier contributions.*

An outline of why a preannounced ERB disinflation can cause a short-run boom in such
a setting is as follows. A disinflation policy announced but not immediately implemented
causes private agents, under rational expectations, to alter their behaviour immediately. With
staggering of wages, wage-setters need to be forward-looking. Expectations of lower future
price inflation cause wage inflation to begin to moderate in advance of the fall in price
inflation. There is thus a favourable supply-side effect, tending to expand output and
employment. However, in the case of a preannounced monetary disinflation there is another
effect, working through the demand side, which counteracts this. The expectation of lower
inflation reduces the current nominal interest rate, increasing the demand for real money
balances. The current supply of real balances cannot increase since the nominal money stock
is unchanged and nominal rigidity prevents a significant fall in the price level, so
consumption must fall in order to choke off the extra money demand. This contracts the
demand for output. On balance, it turns out that a preannounced money-growth slowdown

produces a recession. In the case of a preannounced exchange-rate peg, on the other hand -



where devaluation continues at a predetermined rate until a certain date at which the
exchange rate is fixed at the level then reached - the demand-side effect is absent. The reason
is that the money supply is endogenous in such a regime, and is thus able to jump upwards to
meet the increased demand for it. The supply-side effect of the preannouncement therefore
prevails, resulting in a boom.

In the earlier literature it was noted by Fischer (1986), regarding unanticipated
disinflations, that pegging the exchange rate rather than reducing money supply growth could
be a way of avoiding a slump, and he recognised an endogenous increase in the money
supply as the mechanism which could enable this. Fischer even acknowledged the possibility
of a boom. However, he was not setting out to explain a boom and he did not study
preannounced policy.” Preannounced policy, on the other hand, does - at least implicitly -
play a role in Ball’s (1994) closed-economy analysis, in which he obtains a boom following a
money-based disinflation. Ball interprets the boom as an empirical failure of the basic
staggered-price macro model and thus as a key weakness of it. The mechanism behind it in
our model is essentially the same as in Ball’s, except that in our case the boom results only
from an exchange-rate-based disinflation. In our case the boom is therefore a virtue of the
model, not a weakness.

Perhaps the most influential analysis to date, contrasting the effects of ERB and MB
disinflation, is by Calvo and Végh (1994), who explain the initial boom under the former
mainly by the rationally anticipated collapse of the policy. Our paper in part updates theirs,
by basing staggered price or wage setting on intertemporal optimisation and thus embedding
it in dynamic general equilibrium; and in part complements it, by proposing an explanation
for the boom which does not rely on the policy’s expected failure. Our emphasis on a supply-
side explanation echoes a similar theme in the insightful survey of Rebelo and Végh (1995),

although our supply-side mechanism differs from those they consider.



Although our paper emphasises preannounced disinflation, we begin by studying the
more basic case of unanticipated disinflation. This yields some subsidiary results of interest.
In an unanticipated ERB disinflation, we first argue that there is a range of values at which
the exchange rate could be fixed, any of which are roughly consistent with the idea of
pegging it at its ‘current’ value. We show that while some of these values cause a short-run
slump, others cause a boom. The exact level of the peg hence emerges as very important.
Subsequently we explain the boom outcome by arguing that an element of preannouncement
can be present even in a seemingly ‘unanticipated’ ERB disinflation. We also show that if
one allows the level of the peg in the case of an unanticipated ERB disinflation to be chosen
freely, then the case of an unanticipated MB disinflation is encompassed within the set of
these more general ERB disinflations. This ‘equivalence’ result makes it easy to see why an
unanticipated MB disinflation is always contractionary whereas an unanticipated ERB
disinflation (in which the exchange rate is pegged at its ‘current’ level) is not.

Lastly, although we mainly focus on short-run output effects, our analysis has
implications for the question of inflation ‘persistence’. Various authors have argued that basic
staggered-price or -wage models predict an implausibly rapid reduction of inflation after the
introduction of a disinflation policy. We show that while this remains true for MB
disinflation in our model, it is not true for ERB disinflation. Therefore some of the recent
extensions of the basic price-staggering assumptions which such a criticism has motivated
may in fact be unnecessary.

The structure of the rest of the paper is as follows. Section 2 presents the
microeconomic elements of the model. In Section 3 we look at the general macroeconomic
equilibrium and derive a loglinearised version as the basis for subsequent applications. The

analysis of unanticipated disinflation is conducted in Section 4, while preannounced policy is



considered in Section 5. Section 6 discusses the effects on some other variables, and Section

7 concludes.

2. Structure of the Model

There are two output sectors: nontradeables and tradeables. We use subscripts N and T
to denote these sectors, respectively. We adopt the simplifying assumption that output of the
tradeable sector is exogenous, time invariant and given by 1.° Output of the nontradeable
sector at time ¢ is Yx,. Labour is the one variable factor of production and the production
function for nontradeables is:

0<o<l. (1)

where N, is a composite of labour inputs (defined below). Later we show that the assumption
of exogenous tradeable output, together with others, implies that the balance of trade and
current account are always zero. This eliminates dynamics arising from the accumulation of
net foreign assets over time, and affords a major simplification of the analysis.

We assume markets for both types of good are perfectly competitive and hence their
prices are flexible. In the tradeable sector, the law of one price holds, i.e., Py = E;, where Py
is the domestic-currency price of tradeables and E, is the nominal exchange rate, the domestic
currency price of foreign exchange. (We normalise the foreign-currency price of tradeables to
unity.) In the nontradeables market, the price Py, adjusts to equate demand and supply. In the
labour market, there is a continuum of labour skills, indexed by j € [0,1]. A household
controls the supply of each type of labour and sets its money wage for two periods, subject to
a demand function presented below.

As regards financial markets, there are two currencies, home and foreign, held only by
the residents of the countries concerned. Money is demanded because of the liquidity services
it provides. International borrowing and lending may take place between home and foreign

private agents, by issuance or purchase of bonds. Since the initial outstanding stock of bonds



will be assumed to be zero, and there is no uncertainty after the policy change at # = 0, their
currency of denomination is immaterial. Perfect capital mobility means that domestic and
foreign (gross) interest rates are linked by the usual interest parity condition, 7, = I;*(E+1/E)),
where /; (1,*) is the domestic (foreign) gross interest rate.

We turn now to the optimisation problem of individual agents. A typical firm in the
nontradeable sector allocates its spending across labour types, where the wage of type j is W
and the quantity of labour each household supplies to the typical firm is Ly, so as to minimise

the cost of achieving a certain amount of a composite labour input given by:

N |: IL(L 1)/Ld :Ié/(é'*l), e>1 (2)

0 &
Here ¢ is the elasticity of technical substitution across labour types. Solving the problem
gives a standard conditional demand function for labour of type j:

L,=N,W,IW,), 3)
where W, = Il W1 “dj1""® is the wage index. Combined with (1), this then implies the

following supply function for nontradeable output:
Yy =W, /oB,)"" 7. 4)
Household j is representative of all households supplying labour skill ;. It obtains utility
from consumption of both types of goods and from real balances, and disutility from
supplying labour. As the sole supplier of type-j labour, it is a monopoly union for that labour
type. However, since there is a continuum of households over j € [0,1], each household is
‘small’, and thus a price taker, in every other market. The household’s preferences over
goods are represented by a Cobb-Douglas sub-utility function:

C,=CLChe,  0<a<l. (5)

Njt < Tjt >
This is maximised subject to a given aggregate nominal expenditure, Q;;, defined by €, =

PnCyji + PrCrji. The resulting demand functions are then:



Cy =0, /B, Cp=0-a)Q,/P,. (6)

The indirect utility function for this problem can be written as C;, = Q;/P,, where P, is the
consumer price index:

P=PP“/a“(l-a)™. (7)

The above spending allocation problem may now be embedded in household j’s higher-

level optimisation problem. Wage staggering is introduced, as in Taylor (1979), by assuming

that households are divided into two sectors: A, comprising labour types j € [0,'2); and B,

with types j € [Y2,1]. The money wage must be set for two successive periods at the same

level. Households in sector A choose their wage in even periods, and solve the following

problem:

maximise U, = £2,8'[6InC, + (1-8)In(M,/B) — nL;,| (B<1,{=1) (8)

s.t. M, +1 B, +W,L,+11,+S, = FC,+M ,+B,, 9)
L,=W,/W,)°N,, fort=0,12,..00; (10)
W,=W,,=X, for t=0,2,4,...,0. (11)

The problem of a sector-B household is the same, except that its wage is given at time 0 and
is chosen in odd periods. According to (8), a household derives positive utility from
consumption and real money balances, but derives disutility from working. {'is the elasticity
of this disutility with respect to labour supplied. The LHS of the budget constraint (9) states
that the household’s resources in period ¢ consist of money (M;.;) and bonds (/.1B;..1) brought
forward from the previous period, labour income earned in the period (W;.L;;), an equal share
in firms’ profits (I'l)), and a lump-sum subsidy from the government (S;). These resources are
allocated between consumption, money balances and bond holdings, as shown on the RHS.
Equation (10) is the demand function for labour of type j, derived above, and equation (11) is

the wage-setting constraint, implying newly set wages obtain for two periods. We denote the



‘new’ wage by X,.' Agents are assumed to have rational expectations; completely
unanticipated policy changes may occur, but (as is standard in the literature) we assume that
once they have occurred, agents put a zero probability on any further policy change
happening and have perfect foresight about the future development of the economy.

The above optimisation problem gives rise to the following first-order conditions:

Cin=PBlUF/F,IC,, (12)

M, /B =[1-8)/51C,1, /1, 1), (13)

= & ﬂ Li’ +ﬁL§t+1 ) (14)
t e-10 th /})lcjt +ﬂth+1 /Pt+lcjt+1

The first two equations are the optimality conditions for intertemporal consumption choice
and money holding, respectively. The third gives the new wage as a mark-up (&/(&-1) > 1)
over a weighted average of the two wages which would apply within each period were the
labour market competitive and not subject to the constraint that the wage is fixed for two
periods.

The third type of agent in the model is the government, whose role is to determine
either the exchange rate or the growth rate of the money supply. The counterpart of monetary
growth is lump-sum subsidies to households. The government’s budget constraint is hence:

S=M-M,,. (15)

We now turn to the market equilibrium conditions. The aggregate demand for money

can be found by summing the individual demands, given by (13), across all households ;.

Denoting aggregate values by dropping the j subscript (i.e., C =] ,C i, M = [ oM dj), the

equilibrium condition is then:

M, /P =[(1-58)/51CI /I, -1). (16)



Whether or not the money supply M, is exogenous will depend on the policy rule, as
discussed below. Market clearing for nontradeables requires that supply as determined by (4)
should equal demand as determined by the aggregate version of (6):

W, /oP,)’" = aQ,/P,. (17)

Thus Py, is an implicit function of (W,Q,). Domestic supply of tradeables is fixed
exogenously at 1, and may in principle differ from domestic demand as determined by the
aggregate version of (6), resulting in a trade surplus or deficit. We denote the surplus by:
T =1-C,. (18)
Over time, deficits must be balanced by surpluses (appropriately discounted) plus any initial
net foreign assets. The national intertemporal budget constraint states this:
~1 B, =% [I1,..1_ 1'P,T. (19)
B_; (with no j subscript) denotes the exogenous total initial private bond holdings. The home
government issues no bonds, so B is also the home country’s initial net foreign assets.
Equation (19) is derived from a no-Ponzi-game condition, ensuring that indebtedness does
not go to infinity. Although we start with this general formulation, later we will show that,
under our assumptions, in equilibrium the balance of trade is in fact zero in every period.
Turning to the labour market, by substituting out L, and L;+; from the wage-setting
condition (14), using the labour demand function (10) and the wage-setting constraint (11),

we obtain the following expression for the new wage:

1

— ¢ ﬂ VV;‘{NI? + IBW;ithi] freerh (20)
t e-16 VVtht /Ptht + ﬂVVtilNHl /Pt+1Cjt+1 ‘

Note that W,, which appears in this, can be expressed as:

W, =[0.5(X°+ X)), (21)
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This follows from the formula for the wage index and the facts (see below) that W}, = X, for
all j in sector A, Wj; = X, for all j in sector B (when ¢ is even; the sectors are reversed when ¢
is odd). A necessary last step in elaborating the expression for X; is to relate C;, to aggregate
C.. Since there is symmetry amongst the preferences and constraints of households, and since
we henceforth assume that all households start with common asset stocks, it is clear that Cj, =
Ci, Wi = Wy, for any j,k in the same sector. We now in addition assume that C;, = Cy, for any
J.k in different sectors. This can be justified by assuming complete domestic asset markets,
allowing agents to insure against any initial shocks that would affect agents in different
sectors differently because of the staggering structure. Under these conditions P,Cj;, which

appears in (20), can be equated to €, average (and aggregate) nominal consumption.

3. General Equilibrium

To study the model’s properties, we take a log-linear approximation around the zero-
inflation steady state (ZISS). This is a standard procedure (see, for example, Woodford, 2003,
p.79) and is acceptable provided the rate of inflation is not too large. Note that the reference
steady state (whose values we denote by an R subscript) is not the same as the initial steady
state. As we are studying disinflation policies, we assume that the economy is initially in a
constant-inflation steady state (CISS). In addition, we assume that net foreign assets are zero
both initially and in the reference steady state (i.e., B.; = Bg = 0). The trade balance is then
also zero in these steady states, since there are no net international interest receipts or
payments which could sustain a permanent non-zero trade balance.

The log-linearised equations are presented below. Their derivations (where they are at
all complex), as well as some other technical material, are given in a Technical Appendix.®
Except where noted, lower-case symbols represent log-deviations of variables from their
reference steady-state values, so v, = In (V,/Vz), where V, denotes any variable, and Vy its

value in the reference steady state.



foy == m, (22)

®,=p,+c (23)

=m0, (24)

5 =1 B, 25)

2= (U Bz, 4t 26)

e. —e =i 27)

Y =lo/d=0)(py,—w), yr =0 (28)

Coi =0, =Py, = Vi Cp, =0, —e€, (29)

p=ap, +(-ak, (30)

Y, =ayy, 31)

S (32)

X P, =0 (33)

X =—— { L+ 6@ D, +(C ~Dn ]+ L@, + 2 D, +(& -, ]} (34)
l1e(l - |1+ 8 148

w, =0.5(x, +x,_,) (35)

n =1/, (36)

Equations (22) — (24) define the monetary expansion rate (4;), nominal consumption
(@) and money demand per unit of consumption (z;), respectively. The negative relationship
of z; to the nominal interest rate, shown in (25), can be interpreted as the ‘money demand’
function. It comes from the aggregate version of the first-order condition, (13). Equation (26)
shows how z, evolves over time when g is exogenous. It is obtained by combining the
aggregate versions of first-order conditions (12) and (13). Equation (27) is the uncovered

interest parity (UIP) condition, under the assumption (made henceforth) that the log-deviation
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of the foreign interest rate is zero. Turning to goods markets, the nontradeables supply
function (28) is a logged version of that in (4) above. Equation (29) gives the two sectoral
demand functions, which depend on nominal consumption and the relevant price; the
nontradeable goods market equilibrium condition is also included. The consumer price index,
(30), is obtained by taking logs of (7). Real gross domestic product is defined in levels as ¥, =
(Py:Yn: + PrY7)/P,. When loglinearised with coefficients evaluated in the balanced-trade
steady state we obtain (31). For the trade balance, we cannot derive a loglinear
approximation, as the log-deviation of a variable from zero is undefined. Instead we define 7;
as Ty, the ‘levels’ trade balance scaled by tradeables output (which is unity). It is then related
to the log-deviation of tradeables consumption by (32). The approximated version of (19), the
national intertemporal budget constraint, is given by (33) (in which we have already set initial
net foreign assets, the right-hand side, to zero). Turning to the labour market, the wage-
setting equation (20) becomes (34) upon loglinearisation, and the wage index formula (21)
becomes (35). Lastly, aggregate employment, n,, is just equal to nontradeables employment,
as in (36).

The dynamics of our model are third-order. However, a special property of the model,
which results from the particular utility function used, is that we can solve for the time paths
of certain monetary-sector variables separately from those in the rest of the economy. We
next show how this separability comes about. Later we exploit it in order to solve for perfect-
foresight time paths in a partially recursive manner. This effectively reduces the dynamics to
being second-order, and enables us to derive our results analytically. Unlike numerical
simulations, our procedure also reveals the inner workings of the equilibrium.

The monetary sector equations are (22) - (27). How we solve them depends on the
monetary policy regime. Suppose first that the monetary growth rate is fixed at the value

(some exogenous initial level for m, also being chosen). It is then clear that (26) is an
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autonomous first-order difference equation in z. Since z; (money demand per unit of
consumption) is a non-predetermined state variable, this equation must be solved in a
forward-looking manner. It is evidently unstable in the forward dynamics (noting £ < 1),

whence the unique non-divergent solution is for z, to take its steady-state value, namely:
z=pB-1)"u. (37)
It then follows from the money demand function (25) that:
i=pu. (38)
Knowing 7, depreciation of the exchange rate is pinned down by the UIP condition (27):
e, —e=u. (39)
Lastly, nominal consumption spending must move together with the exogenous money
supply, being given from (24) by:
w=m+pB(1-5)"u. (40)
Thus the time paths of money demand per unit of consumption, the nominal interest rate and
nominal consumption are completely pinned down by the monetary-sector equations. They
are independent of what is happening elsewhere in the economy. Moreover, so long as
monetary policy itself is time-invariant, these variables are always at their steady state levels,
or on their steady-state growth paths. The same is true for the exchange rate as regards its
depreciation rate. However, the overall level of the exchange rate is not tied down in the
monetary sector alone: it must be solved for using other equations, as we explain below.

In the case where monetary policy is used instead to control the exchange rate, a
similar separability result applies. Suppose that the government chooses an initial level of the
exchange rate and a devaluation rate, d. UIP then fixes i at d; the money demand function
thence fixes z at A S-1)"'d; and, using this, the difference equation for z, serves to tie down the

endogenous monetary growth rate, yielding ¢ = d. In summary, if we call the devaluation rate
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4, instead of d, all of (37) - (40) still hold. The key difference is that the overall level of the
exchange rate is now exogenous, while the overall level of the money supply is now
endogenous. The money supply thus swaps places with the exchange rate in the general
solution scheme, and hence we again need to appeal to equations outside the monetary sector
to complete the determination of its time path.

A second special property of the model under our assumptions is that the equilibrium
value of the trade balance is always zero. We can show this as follows. From (32) and (29)
we have:

T, = —C, = e—0,. (41)
This shows that the trade surplus depends only on the difference between the nominal
exchange rate and nominal consumption. First-differencing gives:
T =7 = (€ —€)— (0, —0,).

Now, by UIP, (equation (27)) e,,, —e, =i,. We can also easily show that @,,;, —®, =i, : this is
simply the Euler equation for consumption. (In our list of equations above, such a

relationship is embedded in (26).) It is then clear that 7,,, —7, =0, i.e., that the trade balance

is time-invariant along a perfect-foresight path. Inserting this time-invariant value - 7, say -
into the national intertemporal budget constraint, (33), reduces it to:

t/(1-4)=0. (42)

The only value of 7 which satisfies the intertemporal budget constraint is therefore zero. In

turn this implies, from (41), that the exchange rate is given by:’

e, =aw,. (43)

The forces governing the wage dynamics can be examined more closely by combining

the wage-setting equation, (34), with the wage index equation, (35), and substituting out

employment from (34) by relating it to nontradeable output and hence nontradeable goods
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demand. In the post-disinflation regime, in which nominal consumption is constant over time

at o, this yields the following second-order difference equation in the ‘new’ wage, x;:

—ﬁ:—;xt_l-i-x, lfﬂ:; = l%w (44)
This is essentially the same equation as in Taylor (1979). The equation tells us that the new
wage set today depends positively on both the new wage set in the previous period and the
new wage rationally expected to be set next period. This is because of overlapping wage-
setting — the new wage set last period is still in force in the current period, hence affecting the
current wage index and the wage it is rational for wage setters to choose in the current period.
Similarly, current wage setters need to anticipate what next period’s wage setters will do as
the wage they set this period lasts for two periods. Finally, in equation (44), the new wage
depends positively on the RHS of the equation, which represents aggregate demand. The
difference from Taylor here is that the parameter y (which captures the responsiveness of the

new wage to the level of economic activity) is derived from the underlying microeconomic

parameters, rather than being postulated directly. Specifically, y=¢ /[1+¢&(¢ —1)].

As in Taylor, and as is necessary for existence and uniqueness of a non-divergent
perfect foresight equilibrium, equation (44) is ‘saddlepath’ stable, meaning one eigenvalue
lies outside, and one inside, the unit circle. The speed of adjustment of x, following a shock is

governed by the size of the latter, stable, eigenvalue, which is given by:

1= (1+ﬂ)(1+7)_\/(1+ﬂ)2(1+7)2—4,3(1—7/)2
2p(1-y) '

(45)

As ytends to zero, A tends to 1; while as y tends to 1, A tends to zero.'® Slow adjustment to
the new steady state is thus associated with a low value of y, and hence with a high elasticity
of substitution amongst labour types (&) and a high elasticity of disutility of work with respect

to labour supply (£)."
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Before we turn to disinflation policy, where we shall be concerned mainly with short-
and medium-run effects, we note that in this model output is affected by the inflation rate in
the long run. From the equations presented it is straightforward to derive the steady-state

relationship:

_o(-p) ‘6
N (40)

This equation shows that, to the extent that £ < 1, inflation has a positive effect on output in
the long run, implying a non-vertical long-run Phillips curve, a feature which has been
discussed by some other authors in the context of staggered-price models.'? The mechanism
behind it, in intuitive terms, is as follows. When wages must be set for two periods at the
same level, a wage-setter chooses a ‘compromise’ level between his two ideal flexible wages.
For a given path of rising prices, the later ideal flexible wage will be greater than the earlier
one. If the discount factor, £, equals one, the chosen wage will be exactly half-way between
these; but if £ is less than unity it will be biased towards the earlier, and thus the lower, one.
Under discounting then, inflation lowers the average real wage. Together with the demand for
labour function, this raises employment and output. In our view this effect is unlikely to be
empirically significant, since a realistic value of £ is very close to unity. Nevertheless, the

effect is unavoidably present in the model since we cannot plausibly set f= 1.

4. Unanticipated Disinflation and the Level of the Exchange-Rate Peg

Suppose the economy is in an initial steady state with a constant inflation rate z4. (The
subscript / will be used to denote the initial CISS values of variables.) As discussed in
Section 3, other nominal variables (the money supply, the exchange rate, nominal
consumption and nominal GDP) must also be growing at the rate ;. It is immaterial whether
we think of the monetary policy in this initial steady state as being one of fixing the monetary

growth rate, the devaluation rate or the nominal GDP growth rate.
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The policy of disinflation is introduced at ¢ = 0. It takes the form of pegging the
exchange rate from ¢ = 0 onwards at e, = &. We assume that this change is unanticipated and
fully credible, meaning by the latter that the announcement of the permanent policy change is
believed by all agents. We will study the effect of various alternative values of é. It is helpful
to parameterise € in relation to its own lagged value and rate of growth by:

e =e_ |+ yu;. (47)
A standard type of ERB disinflation policy might be where y = 0: the exchange rate is pegged
at its value in the previous period. Equally plausibly, however, it might be where y = 1: the
exchange rate is pegged at the value it would have reached under unchanged policies. Since
both are roughly consistent with the idea of pegging the exchange rate at its ‘current’ value
and it is not obvious a priori which is more worthy of attention, we shall study both. The
formulation (47) also allows us to study intermediate cases where 0 < y < 1. Moreover, cases
in which y lies outside the interval [0,1] also turn out to be of interest, as we will show.
Our particular concern is with the impact effect of the disinflation on output. By
combining the supply and demand functions for nontradeables, (28) and (29), we have:
Y =0(@,=w;). (48)
Thus, what happens to nontradeable (and hence total) output depends on what happens to
nominal consumption spending and to the wage. These are clearly demand-side and supply-
side factors, respectively. Output in the impact period relative to its initial CISS value is
obviously:
Yyvo—Yn = oll@y—aw_) = (wo—w_)]. (49)
Whether a boom or slump occurs therefore depends simply on whether nominal consumption

growth exceeds or falls short of wage inflation in the impact period. We next look separately

at the determinants of these.
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First, we know from (43) that nominal consumption spending simply tracks the
nominal exchange rate one-for-one, i.e., @ = e,, Nominal consumption growth in the impact
period hence just equals the exchange rate depreciation in that period:

Oy—@_ = e—e | = yl. (50)
ay - @.1 1s therefore determined by the level of the exchange-rate peg: if y = 0, consumption
spending levels off abruptly; while if y = 1, it continues along its old path for one final
period.

Second, wage inflation in the impact period can be expressed as:

wo—w_p = (/2)(xg —x_y) + (1/2)(x_; —x_,), (51
which has been obtained by differencing the wage index formula, (35). The term x_; - x, in
(51) 1s predetermined and equals z4, reflecting inflation in the new wage still ‘in the pipeline’.
The term xo - x.; is endogenous, since xo is set in the knowledge of the policy announcement
in period 0. The perfect foresight solution for x is readily derived by standard reasoning and

its derivation is outlined in the Appendix. Substituting it into (51), we obtain:

wo—w_, = (1/2)(1-A)@E@—e,) + (1/2){(1/2)(1—,1)(ﬂ1— J + 1}1, . (52)

1+ y

This shows that, like consumption growth, wage inflation is increasing in the exchange-rate
depreciation allowed in the impact period, e —e_; . Unlike consumption growth, it is less than
proportional to such depreciation.

[Figure 1 about here]

Figure 1 depicts period-0 consumption growth and wage inflation as functions of the
chosen period-0 exchange-rate depreciation. It is apparent that whether there is a boom or a
slump in the impact period depends on the size of this depreciation. That is, it depends on the
value of the exchange-rate peg, e - or, equivalently, on y. When y =0, (e is pegged at e_;),

the sudden fall of nominal consumption growth from 4 to zero in the impact period causes a
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slump. Although there is also some offsetting reduction in wage inflation, the latter does not
drop to zero, and this reduction is hence not enough to compensate for the fall in
consumption growth without a slump. On the other hand, when y =1, i.e., e is pegged at e
+ 4y, there is no fall in consumption growth in the impact period. Wage inflation does fall, as
before." It does not fall to zero, but any fall is enough to cause a boom, given that nominal
consumption has not yet deviated from its old trajectory. In summary, despite the fact that
both y =0 and y =1 appear, broadly speaking, to be cases of pegging the exchange rate at its
‘current’ value, they have opposite implications for the impact effect on output.

Having seen that whether the short-run outcome is a boom or slump is sensitive to the
exact value of the exchange rate peg, it is a small step to calculate the value which would
ensure neither. This is where the ay-@.; and wy-w_; schedules cross in Figure 1. It obviously

occurs at a value of y strictly between 0 and 1. We can calculate this critical value as:

1 (1=2)(1-p)
2 20+ )1+ Ry

Xa = (53)

Notice that y4 tends to exactly 1/2 as £ tends to one. Since we expect S to be close to 1, y, is
about halfway between the two values just considered. It should be noted that, although
setting y equal to y4 would avoid any immediate disturbance to output from an ERB
disinflation, it would not prevent a disturbance in periods ¢ > 0. This point will be taken up
below.

Next, consider what happens to the path of the money supply - an endogenous variable
under the above policies. In Section 3 we showed that, under a policy of a constant
devaluation rate, d, the money supply would jump immediately to a constant growth path,
with a growth rate, 4, equal to d. Since d = 0 in our ERB disinflation policy, it follows that x
= 0: i.e., the money supply goes straight away to its new steady-state value. From (24), this

value can be calculated as:
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m=z+w = e. (54)
(We have used (37) and (43) here.) A similar calculation yields an expression for m._;, the
money supply in the initial CISS, whence the monetary growth rate in period O (the last

period before it hits zero) is:

m=m_y = [y+B0-5) "l (55)
(55) shows that, if the exchange rate is pegged at the value it would have reached under
unchanged policies (y = 1), money supply growth will in fact increase (i.e., exceed ) in the
impact period. There will be a last period of acceleration before the money supply levels out.
This is illustrated in Figure 2. Even if y = 0, monetary growth will still be positive in the
impact period, and could still exceed 4. This final upward jump in the money supply is the
‘remonetisation’ effect, as first noted by Fischer (1986). The disinflation policy immediately
reduces the nominal interest rate, via the UIP condition, which raises the demand for real
money balances. This is met by an increase in the nominal supply of money, which has to be
determined passively given that the government is fixing the exchange rate.

[Figure 2 about here]

Following this analysis, it is easy to see what will happen if, instead of conducting an
ERB disinflation, the government instead carries out an MB disinflation. In this case, the
monetary growth rate is reduced from g4 to zero in ¢ = 0 and held at zero thereafter. The
exchange rate floats. Having just seen that under an ERB disinflation monetary growth
endogenously drops to zero in periods # = 1 onwards, while in ¢ = 0 it is given by (55), it is
clear that the time path of m, required for a MB disinflation can be exactly reproduced by
carrying out an ERB disinflation and using (55) to choose é, or y, such that m - m_.; = 0. In
other words, in our model a MB disinflation is just a particular type of ERB disinflation,

where:



21

¥ =-BA=-P" (= 15 say). (56)
Clearly yp is negative. To bring monetary growth to zero € must be chosen to be below e_j,
meaning that not only must the trend depreciation in the exchange rate be halted in ¢ = 0, but
there must be a once-and-for-all appreciation of the exchange rate at the start of the
disinflation as illustrated in Figure 3. The reason for this is to stop the upward jump in the
money supply which occurs under a standard ERB disinflation, as just seen above. The
exchange-rate appreciation is an alternative mechanism of ‘remonetisation’: the higher
demand for real balances due to the ending of inflation can no longer be satisfied by a jump
in the nominal money supply, so it must be satisfied by a drop in the general price level. An
exchange-rate appreciation achieves this by lowering the domestic price of tradeables,
thereby also switching demand away from nontradeables and putting downward pressure on
their price too.

A comparison of the different paths for the exchange rate and the money supply in
Figures 2 and 3 makes it apparent why a MB disinflation is more contractionary than a
standard type of ERB disinflation. The exchange rate follows a more appreciated trajectory in
the former, and also the money supply is more restricted. We can also view this in terms of
Figure 1. Having seen that an MB disinflation is associated with a negative value of y, it is
clear from the diagram that for such a policy wage inflation must exceed nominal
consumption growth by a greater margin than it does for an ERB disinflation with y = 0, and

hence that the forces tending to depress output are unambiguously more powerful.

5. Preannounced Exchange-Rate Pegging
The analysis in Section 4 has shown that our model can explain the widely documented
fact that MB disinflations tend to cause slumps on impact whereas ERB disinflations tend to

cause booms. However it also revealed that the boom outcome is sensitive to the level of the
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exchange-rate peg, and that for one reasonable interpretation of what it means to peg the
exchange rate at its ‘current’ level (the case where e = e.), the boom would not occur. In
practice, however, ERB disinflations have usually been more gradual than in the simple
representation we have used here. A typical feature of Latin American ERB disinflations of
the 1970s and 1980s was the use of a ‘tablita’: the announcement of a schedule of progressive
reductions in the rate of devaluation of the exchange rate. In such a case, parts of the policy
change are ‘preannounced’: they are announced in one period for implementation in a later
one. Of the two simple cases of a basic type of ERB disinflation which we considered, the y
= 1 case could in fact be argued already to contain a small element of ‘preannouncement’,
because the exchange rate in the first period of the new policy, ey, does not immediately
differ from the value it would have taken anyway; it is only in periods ¢ = 1, 2, ... that it
differs. This suggests that it would be of interest to analyse an explicitly preannounced ERB
disinflation policy. We do this in the present section.

We now assume that in # = 0 the authorities announce that in # = T and thereafter the
exchange rate will be pegged such that e = er;. We further assume that for ¢ = 0,...,7-1, the
exchange rate continues to be devalued at its old trend rate, x4, so that over this interval ¢,
follows the same path that it would have followed under unchanged policies. There are hence
two phases: the ‘pre-implementation’ phase, from 7 =0 to 7-1; and the ‘post-implementation’
phase, from ¢ = T to o. The difference equations governing the dynamics of the economy are
different in each phase. The Appendix explains how we solve for the equilibrium in this case.

Focusing on the impact effect on output, equation (49) remains relevant, telling us that
this is proportional to the gap between nominal consumption growth and wage inflation in the
impact period. Equation (50) also continues to apply, i.e., nominal consumption growth
equals exchange rate depreciation in the impact period. Such depreciation is now always

equal to g4, since the disinflation policy has yet to be implemented. Whether or not the
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announcement causes a boom therefore depends on whether wage inflation in the impact
period drops below z4. Our previous expression for this, (52), must be modified to take
account of the preannouncement. Doing this and substituting the result into (49), we obtain:
Yyo=n = (@12 A+ A=DI=0=BA+7)/ 2710+ By, (57)
where A’ (>1) denotes the unstable eigenvalue of the equation (44). (57) is evidently positive
for S sufficiently close to 1, and in fact we can show (see the Appendix) that it is positive for
all S. A preannounced ERB disinflation therefore always causes a boom. As can be seen, the
boom is smaller the greater is 7, i.e., the farther into the future is the planned implementation.
As we reduce T, the size of the boom increases. The lowest value of T for which (57) is valid
is T = 1. It can readily be checked that when 7' = 1, (57) exactly reproduces the result of
Section 4 for the case y = 1. This hence confirms that an ‘unanticipated” ERB disinflation in
which the exchange rate is pegged at the value it would have reached under unchanged
policies is actually an example of a preannounced ERB disinflation. Like the cases of more
obvious preannouncement where 7 > 1, it generates a boom; and unlike the case of an
unanticipated pegging of the exchange rate at its lagged value, it does not generate a slump.
We have already pointed to the mechanism underlying the boom in the Introduction. As
previously observed with reference to equation (49), the effect of the policy change on output
depends on the difference between the effect on aggregate demand, represented by current
exchange rate depreciation, and the effect on aggregate supply, represented by current wage
inflation. When the policy is preannounced, there is no immediate effect on demand.
However, there is an effect on supply, because wages are set in a forward-looking manner,
and anticipation of the reduction in inflation causes workers to start reducing wage inflation
ahead of the change in the path of the exchange rate. This can be contrasted with what
happens under a preannounced MB disinflation.'* There, the exchange rate is free to float.

Forward-looking behaviour in money demand implies that anticipation of the reduction in
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inflation causes a rise in money demand in ¢ = 0. However, the path of the money supply has
not yet changed in ¢ = 0, and nominal rigidity in wages prevents the price level from falling
by enough to generate the necessary higher supply of real balances. For money market
equilibrium, consumption has to fall, to lower money demand. Under preannounced MB
disinflation there is hence a contractionary effect of anticipated lower inflation working
through the demand side which counteracts the expansionary effect working through the
supply side. The former turns out to be the dominant effect. Another way of understanding
the difference in outcomes is to note, as was done for unanticipated disinflation, that under
ERB disinflation the money supply is endogenous. This permits it suddenly to rise to satisfy
money demand, eliminating the contractionary demand-side effect of the anticipated fall in
inflation.

The source of the boom in our model is essentially the same as in Ball (1994). Ball used
a closed-economy, directly-postulated, staggered-price model and considered a disinflation
policy in which the monetary growth rate declines linearly until it reaches zero. This means
there is a preannounced element to the policy. As in the present paper, the boom is caused by
forward-looking price-setters who start to reduce inflation in advance of the monetary
slowdown. However, despite considering a MB disinflation, Ball obtains no contractionary
effect operating through the demand side, because he postulates an ad hoc money demand
function with zero interest elasticity, and this eliminates any such effect. In the present paper
we have also eliminated the contractionary effect, but in such a way that the model now
matches a key stylised fact, rather than contradicts one.

The time path of output after the impact period can also be calculated. We can show
that output continues to expand throughout the pre-implementation period, peaking in # = 7-1.
Thereafter it declines monotonically to its new steady-state level. The expansion occurs

because wage inflation is lower throughout this period than it would have been under
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unchanged policies, while the path of the exchange rate is the same, and so there is a

cumulative effect on the gap between the exchange rate and the wage.

6. Effects of Disinflation on Other Variables

Although our main concern in this paper is with effects on output, it is of interest to
consider the effects on some other variables. We here return to the unanticipated disinflation
policies described in Section 4.

In practice inflation invariably responds with a lag to the attempt to reduce it. Authors
such as Fuhrer and Moore (1995) and Mankiw and Reis (2002) have criticised basic
staggered-price models for failing to exhibit ‘inflation persistence’. The predictions of our
model on this score therefore merit attention. We shall focus on wage inflation. Tradeables
price inflation is just equal to the rate of exchange-rate depreciation, while nontradeables
price inflation is just a weighted average of wage inflation and the rate of exchange-rate
depreciation. "’

The dynamics of wage inflation are governed by those of the ‘new wage’, x;,. The
perfect-foresight solution for x, following an unanticipated disinflation in ¢ = 0 is the
saddlepath solution of (44):

x,—x = A" (x -x). (58)
Here x is the value of x; in the post-disinflation steady state, and x.; is the predetermined
lagged value of x; in the period in which the policy begins. It is clear that if x > x_;, then x;
rises during the transition to the new steady state, and hence wage inflation is positive during
the transition. This is what we will call ‘inflation persistence’. x < x_;, on the other hand,
would imply negative inflation during the transition. In the latter case inflation converges on
zero from below, not from above, and hence it must drop from its initial positive value to a
negative one at the start of the policy. This less plausible behaviour we will call ‘inflation

overshooting’.
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We can calculate x - x_; as (see Appendix):
x=xy =[x - U2 +(1-) 1+ P21k . (59)

If y = 0 then this is negative, given our general presumption that fis close to 1. That is, if the
exchange rate is pegged at its lagged value, there is no inflation persistence. This is true a
fortiori if y <0, which we saw to hold under MB disinflation. The time path of wage inflation
following a MB disinflation is depicted in Figure 3. Similar predictions in other staggered-
wage or -price models of an implausibly rapid drop in inflation have been noted by other
authors, such as those cited above. This perceived weakness has motivated a number of
modifications to the standard assumptions about the staggering of wages or prices - see again
the cited authors.'® In the present case where y = 1, however - which we have argued is
closer to real-world ERB disinflations - (59) shows that x - x; is positive. In this case
inflation persistence does occur. Hence the version of our model which generates a boom
following an ERB disinflation also has no problem in generating inflation persistence. The
time path of wage inflation following an ERB disinflation with y = 1 is depicted in Figure 2.

A corollary is that there exists a critical value of y - i.e. of the exchange rate peg -
which avoids both inflation persistence and inflation overshooting. This is the value which
equates (59) to zero, i.e.:

x =12 = (A=p)/10+ B2y (= xc, say). (60)

With this value of y, as (58) shows, x; will move straight to its new steady-state value. Wage
inflation, w, - w.;, will reach zero in ¢ = 1 and will stay there. Moreover, all other dynamics
will also be cut off, so that the economy will be in its new steady state from ¢ = 1 onwards. As
can be seen from the fact that y- < y4, however (cf. (53)), this will be at the cost of a slump in
the impact period.

Disinflations, whether money- or exchange-rate based, have usually been accompanied

by short-run real exchange rate appreciations in practice.'” The real exchange rate here is the
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relative price of tradeable to nontradeable goods, or e, - py: (a rise indicating a real
depreciation). In our model, this simply moves one-for-one with nontradeables output:'®

€& —Pne = Vne- (61)
It follows that a MB disinflation, which causes a slump, is indeed accompanied by a real
appreciation. However an ERB disinflation with y = 1, which causes a boom, is accompanied
by a real depreciation. This is contrary to what is typically observed in reality. It is not hard to
see intuitively why the mechanism which we have highlighted as causing the boom must also
be associated with a real depreciation. As pointed out, this mechanism is the element of
preannouncement in the policy and the supply-side stimulus which this creates. When y =1,
exchange rate depreciation continues along its old trend in the impact period while wage
inflation begins to moderate. Since the nontradeables price is just a weighted average of the
wage and of the exchange rate,” the reduction in wage inflation causes nontradeables
inflation to begin to moderate too, whence e, - py; must rise.

The counterfactual response of the real exchange rate obliges us to acknowledge that
the preannouncement mechanism cannot provide a complete explanation for the stylised facts
associated with ERB disinflations. A further factor which seems indispensable is an initial
boom in aggregate demand, something which is absent from our analysis. By itself this would
raise the relative price of nontradeables - rather than lower it, as occurs with a stimulus to
aggregate supply - because the domestic price of tradeables is fixed by the world price and
the pegged exchange rate, whereas that of nontradeables is not. Other authors have advanced
theories as to why an ERB disinflation may create an aggregate demand boom. Best known is
the argument of Calvo and Végh (1994) that it could be caused by a rationally anticipated
breakdown of the disinflation policy, i.e., by ‘temporariness’ of the disinflation.
Alternatively, De Gregorio et al. (1998) propose that there is a boom in consumer durables

demand, resulting from ‘lumpy’ adjustment costs. The contribution of our paper is not to
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deny that such mechanisms creating a demand boom are important, but rather to point out
that preannouncement is also likely to play a role. This role may have been overlooked partly
because, on its own, it seems inconsistent with the implications for the real exchange rate.
The truth about ERB disinflations is probably that both supply-side and demand-side factors
matter, although, in the case of the real exchange rate, the supply-side factor merely dampens

the initial appreciation.

7. Conclusions

We have taken an analytical approach to the study of exchange-rate-based disinflation
in an open economy, using a staggered-wage DGE model. Our main result is that the
puzzling boom at the start of such disinflations can be explained, at least to some extent, by
an element of preannouncement in the policy. Recent empirical evidence backs this idea. We
have also shown that a money-based disinflation can be understood as a special type of
exchange-rate-based disinflation in which the currency is revalued just before it is pegged,
something which makes it easy to see why such a policy causes an initial slump. Our model
can furthermore explain why a standard type of exchange-rate-based disinflation is associated
with inflation persistence, i.e., with a gradual decline in inflation to zero, behaviour which
staggered-wage or -price models often fail to exhibit. On the other hand it does not succeed in
explaining an initial real exchange-rate appreciation, which we accept as an indication that
preannouncement is not the whole story.

Our model possesses two somewhat special properties which we have exploited in order
to reveal the structure of the solution and hence the underlying forces at work, and it is
legitimate to ask what happens if these are relaxed. The (partial) separability of the monetary
sector equilibrium is what causes monetary-sector variables to attain their new steady state
immediately after an unanticipated disinflation. Under MB disinflation this means there is no

exchange-rate ‘overshooting’ (or indeed undershooting) a la Dornbusch (1976). In turn this
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explains why there is an ‘equivalence’, up to the value of the peg, between ERB and MB
disinflation. The separability is the result of additive separability of utility in composite
consumption, labour supply and real balances, combined with a logarithmic functional form
for the latter. If utility of real balances were generalised to the CRRA functional form,
separability and thus our equivalence result would disappear. With a ‘relative risk aversion’
parameter greater than one, for example, exchange-rate overshooting would be restored.”
However, such an extension has few implications for the analysis of ERB disinflation since it
only affects the behaviour of the endogenous money supply, a variable of minor interest.

A second special property is the zero equilibrium value of the trade balance. This is a
consequence of exogenous tradeables output plus additive separability of tradeables
consumption in the utility function (and of zero initial net foreign assets). Clearly this
prevents our model from generating the initial trade deficit, and thus capital inflow, which is
a hallmark of ERB disinflations. However it also greatly simplifies the formal solution
procedure since, by removing accumulation or decumulation of net foreign assets, it
eliminates the permanent effect which the latter would have on the new steady state, and
hence removes the path-dependence property often possessed by this type of model. In work
not presented here we have investigated the effect of endogenising tradeables output by
treating production in that sector in an analogous way to nontradeables production. We find
that an ERB disinflation (with y =1) then also generates an initial boom in tradeables output,
but accompanied by a trade surplus, rather than the deficit typically observed. A more
promising extension might be to allow an elasticity of substitution between tradeables and
nontradeables different from one, i.e., to generalise (5). In combination with a demand-side
boom from a source such as mentioned in Section 6, this may have the potential to generate a

short-run trade deficit.
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In conclusion, we believe that our analysis illustrates some of the strengths of the
dynamic general equilibrium approach with staggered wage setting. It can explain several
puzzling features of disinflationary experiences. Clearly, a number of extensions would be
desirable in order to capture the full set of stylised facts (for example, anticipated collapse of
the policy and a role for asset price booms) but we think the current model still generates

significant new insights.
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Appendix
(i) Derivation of (52) - impact effect on wage inflation.

As explained in the main text, (52) is the result of substituting the perfect-foresight
solution for x¢ (less its pre-disinflation value) into (51). By rearranging (58) with = 0 we
obtain:

X=X, :(l—l)(x—x_l) .

Next, using (59) to eliminate x — x_; in this and then substituting the resultant expression
into (51), we obtain (52). See part (iv) of this Appendix for the derivation of (59).

(if) Solution method under preannouncement.

Under preannouncement, the time path of e, is given by:

e_l + (t+1)/11 fOI’t = _1,...,T_1,
e, =

e; (= aw, by (43)) is a forcing variable in the law of motion for x, (i.e., in the generalisation of

(44) which does not constrain @, to be time-invariant). When e, is substituted out, we obtain

two versions of this law of motion:
x, = A=A+ [A+B) " x5y + B+ B) ' x]

2r(1l+ ) e, +A+28)(1+ )y + ;2] for t=0,..,T-2, (Al)
+
2y(1+y) ey, for t>T-1. (A2)

The indefinite solutions of the second-order difference equations (Al) and (A2),

respectively, are:
X, = A2+ A + ey + R+F-(1-B1+p)/ 2710+ ) 1y + pyt
fort=-1,..7-1, (A3)

x, = BA' + B(A) + e, fort>T-2, (A4)
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where A,A' are the eigenvalues discussed in the main text, and A4,4',B,B' are constants of
integration to be determined below. Note in particular that (A3) and (A4) apply for ranges of
¢t which extend one period beyond the ranges of ¢ for which (Al) and (A2) apply. This is
because the solutions to (A1) and (A2) must be valid for all instances of x, to which (A1) and
(A2) apply.

We now want to solve for 4,4',B,B" using the known boundary conditions on the
perfect-foresight solution. First, since A’ > 1, convergence from period 7 onwards clearly
requires that B’ = 0: this is the usual saddlepath condition. Next, an expression for the initial
predetermined value of x;, x_;, may be derived by using the assumption that the economy is in
a CISS: see part (iv) below. For now, we treat x_; as a known parameter. Applying (A3) for ¢
= -1 then gives us a first equation linking the two unknowns 4,4". To complete the solution,
notice that both (A3) and (A4) hold in periods 7-2 and 7-1. Writing these out for = 7-2 and ¢
= T-1 then gives four further equations, containing the unknowns (4,4',B, xr.2,x7.1). Together
with the equation in x_;, we hence have a determinate system of five simultaneous equations

in five unknowns. Being a linear system, it is straightforward to solve. This yields:
A= Ax —e,) + 1{[(/1'—/1)—1(1')” (A-A)-1]H + (/1'—/1)—1(/1')1—T/1} i,
A = (=T A= H + Ay
B = Ax_;—e)
- z{[(,z' ST A-DAT =AY Y= AT H + A=A AT - (z')—T)} i,
where H = [I-(1-8)(1+7y)/2y]1+B)".
(iii) Proof that (57) is positive for all B

The condition that the term {.} in (57) be positive can be rewritten as the condition:

A > (9=-p)/(1-p9) [=0],
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where for convenience we define ¢ = (1-7)/(1+7). Note that under our parameter assumptions,
0 <y<1,sothat 0 < ¢<1, and hence also &< 1. To show that this condition holds for all £,
we use the characteristic equation of the difference equation (44). This characteristic equation

is the following quadratic in v

pov? — (1+ Py + ¢ [F(W)] = 0.

Its solutions are the eigenvalues A, A'. The graph of F(v) is a parabola, and since we know
that 0 < A <1 and A’ > 1 (proved in the Technical Appendix - see endnote 8), it must be
downward-sloping in the neighbourhood of A, one of the two points at which it cuts the
horizontal axis. To show that €< A, it therefore suffices to show that F(6) > 0. (Since <1,
F(6) > 0 cannot imply that & instead lies above A'.) Evaluating F(v) at v = 6, after some
manipulation we obtain:

F(0) = (1= )7 B+ B) -1’ ($+1).
This is unambiguously positive, which proves the desired result.
(iv) Derivation of (59) - long-run effect on the new wage.

x, the steady-state value of x, in the post-disinflation steady state, is readily found from
(44) to be such that x = @. Since we also know that @, = ¢, (see (43)), then x = e so x is equal
to the exogenous exchange rate peg.

To determine x.;, we refer to the solutions for variables in the initial CISS, in which
inflation is g4. Since x; is a nominal variable and is hence growing over time in a CISS, it is
helpful to define the new variable s, = x; - e, which will be time-invariant. The CISS value of
s, S5, depends on g4 In ¢t = -1, the last period before the unanticipated disinflation, we
therefore have:

x71 = 671+SI

= e, + [/2 = (I=-B)/(A+ )2y,
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in which we have used the solution for s; from the Technical Appendix. Subtracting this from

X, 1.e. e, gives (59).



35

HI frmmmmmmmmmmmmmmmm oo
Wo-W_1

45 |

0 w2 Xapl Hr e—e_ (=xup)

+«—— slump ——F>»<«—— boom —F

Figure 1. Impact effect of an unanticipated ERB disinflation on output as a function of the
exchange rate peg.
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Figure 2. Time paths in response to an unanticipated exchange-rate-based disinflation (y = 1).
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ENDNOTES

! As documented, for example, by Rogoff (2003).

? Warnings about this can be found in the 2006 Annual Report of the Bank for International Settlements, for
instance.

3 A substantial literature exists on both the empirical and theoretical aspects of disinflation in open economies.
Excellent surveys include Calvo and Végh (1999) and Fischer et al. (2002). A recent contribution to the
literature on exchange-rate-based disinflation is Celasun (2006).

* In spirit, our model is similar to the ‘New Open Economy Macroeconomics’ approach, which was given its
greatest impetus by Obstfeld and Rogoff (1995). Lane (2001) provides a survey. Archetypal models of this sort
however assume only one-period nominal rigidities. Although multi-period rigidities and staggering have
subsequently been introduced by several authors, very few such models to date have been used to address the
issue of disinflation in an open economy. One exception is Senay (2000). For a discussion of why the use of
non-DGE models can lead to puzzles regarding disinflation in a closed economy, see Ascari and Rankin (2002).
> Fischer’s model, like those of its time, was ‘directly postulated’ rather than a DGE model. This permits more
freedom in the choice of parameters so that a boom is relatively easy to generate.

% This sector could be thought of as extracting some natural resource such as oil, which requires a negligible
amount of labour. The same assumption is made in Calvo and Végh (1994).

" The lack of the j subscript anticipates the point that all households in sector 4, though acting independently,
will choose the same new wage, as will be seen below.

¥ Available from the authors on request, or at
http://www.economics.bham.ac.uk/fender/fenderrankin.techappx.pdf

® Another implication is that nominal consumption, @, always equals nominal GDP, p, + y..
1 The application of I"Hépital’s Rule to (45) demonstrates the latter.
' See Ascari (2000) for a detailed discussion of the microeconomic determinants of ‘output persistence’ in a
staggered-wage DGE model.
12 For example, Calvo (1983), Ascari (1998), Graham and Snower (2004).
1 To show generally that we-w., < 24y when y =1, some algebra is required. However it is already apparent from
(52) that this holds in the special case where  — 1. For general values of S, the proof in part (iii) of the
Appendix applies: see Section 5.

For reasons of space, we shall not present a formal analysis of this here. Ascari and Rankin (2002) do so in a
closed-economy version of the present model.
'3 Simple manipulations yield py, = (1-0)e, + ow,.
' Another study, close to ours in that it focuses on exchange-rate pegging, is by Miller and Sutherland (1993).
They also find a lack of inflation persistence in the basic model, and conclude that it is best explained by
imperfect credibility of the policy.
17 See again the surveys by Calvo and Végh (1999) or Fischer et al. (2002).
'8 This is easily seen from the market-clearing condition for nontradeables in (29), plus the fact that @, = e..
1 See again endnote 15.
2 In work not presented here we have proved this for our model. Obstfeld and Rogoff (1996, Ch 10.2) present
the equivalent result in a model with one-period nominal rigidities.


http://www.economics.bham.ac.uk/fender/fenderrankin.techappx.pdf

www.st-and.ac.uk/cdma

ABOUT THE CDMA

The Centre for Dynamic Macroeconomic Analysis was established by a direct
grant from the University of St Andrews in 2003. The Centre funds PhD students and
facilitates a programme of research centred on macroeconomic theory and policy. The
Centre has research interests in areas such as: characterising the key stylised facts of
the business cycle; constructing theoretical models that can match these business
cycles; using theoretical models to understand the normative and positive aspects of
the macroeconomic policymakers' stabilisation problem, in both open and closed
economies; understanding the conduct of monetary/macroeconomic policy in the UK
and other countries; analyzing the impact of globalization and policy reform on the
macroeconomy; and analyzing the impact of financial factors on the long-run growth
of the UK economy, from both an historical and a theoretical perspective. The Centre
also has interests in developing numerical techniques for analyzing dynamic stochastic
general equilibrium models. Its affiliated members are Faculty members at St Andrews
and elsewhere with interests in the broad area of dynamic macroeconomics. Its
international Advisory Board comprises a group of leading macroeconomists and, ex

officio, the University's Principal.

Affiliated Members of the School

Dr Arnab Bhattacharjee.

Dr Tatiana Damjanovic.

Dr Vladislav Damjanovic.

Dr Laurence Lasselle.

Dr Peter Macmillan.

Prof Kaushik Mitra.

Prof Chatles Nolan (Director).
Dr Gary Shea.

Prof Alan Sutherland.

Dr Christoph Thoenissen.

Senior Research Fellow

Prof Andrew Hughes Hallett, Professor of
Economics, Vanderbilt University.

Research Affiliates

Prof Keith Blackburn, Manchester University.
Prof David Cobham, Heriot-Watt University.

Dr Luisa Corrado, Universita degli Studi di Roma.

Prof Huw Dixon, York University.

Dr Anthony Garratt, Birkbeck College London.

Dr Sugata Ghosh, Brunel University.

Dr Aditya Goenka, Essex University.

Dr Campbell Leith, Glasgow University.

Dr Richard Mash, New College, Oxford.

Prof Patrick Minford, Cardiff Business School.

Dr Gulcin Ozkan, York University.

Prof Joe Pearlman, London Metropolitan
University.

Prof Neil Rankin, Warwick University.

Prof Lucio Sarno, Warwick University.

Prof Eric Schaling, Rand Afrikaans University.

Prof Peter N. Smith, York University.

Dr Frank Smets, European Central Bank.

Dr Robert Sollis, Durham University.

Dr Peter Tinsley, George Washington University
and Federal Reserve Board.

Dr Mark Weder, University of Adelaide.

Research Associates

Mzt Nikola Bokan.
Mt Michal Horvath.
Ms Elisa Newby.
Mr Qi Sun.

Mr Alex Trew.

Advisory Board

Prof Sumru Altug, Kog University.

Prof V V Chari, Minnesota University.

Prof John Driffill, Birkbeck College London.

Dr Sean Holly, Director of the Department of
Applied Economics, Cambridge University.

Prof Seppo Honkapohja, Cambridge University.

Dr Brian Lang, Principal of St Andrews University.

Prof Anton Muscatelli, Glasgow University.

Prof Charles Nolan, St Andrews University.

Prof Peter Sinclair, Birmingham University and
Bank of England.

Prof Stephen ] Turnovsky, Washington University.

Mr Martin Weale, CBE, Director of the National
Institute of Economic and Social Research.

Prof Michael Wickens, York University.

Prof Simon Wren-Lewis, Exeter University.


http://www.st-andrews.ac.uk/economics/CDMA/pages/v.damjanovic.shtml
http://www.st-andrews.ac.uk/economics/staff/pages/l.lasselle.shtml
http://www.st-andrews.ac.uk/economics/staff/pages/c.nolan.shtml
http://www.st-andrews.ac.uk/economics/staff/pages/g.shea.shtml
http://www.st-andrews.ac.uk/economics/staff/pages/a.sutherland.shtml
http://www.st-andrews.ac.uk/economics/staff/pages/c.thoenissen
http://www.st-andrews.ac.uk/economics/staff/pages/a.hughes-hallett.shtml
http://les1.man.ac.uk/ses/staffpages/blackburn.htm
http://www.economia.uniroma2.it/dei/professori/corrado/
http://www.cf.ac.uk/carbs/econ/ghosh/
http://www.essex.ac.uk/economics/people/staff/goenka.shtm
http://www.gla.ac.uk/economics/leith/
http://www.economics.ox.ac.uk/Faculty/EconDetails.asp?Detailno=104
http://www.cf.ac.uk/carbs/econ/webbbd/pm.html
http://www.york.ac.uk/depts/econ/res/indiv/gozkan.htm
http://www.lgu.ac.uk/%7Epearlman/
http://www2.warwick.ac.uk/fac/soc/economics/staff/faculty/rankin/
http://www.warwick.ac.uk/%7Ebssmv/LS/index.htm
http://general.rau.ac.za/economics/Ilse/ES.pdf
http://www.cepr.org/researchers/details/rschcontact.asp?IDENT=127091
http://www.dur.ac.uk/robert.sollis/
http://ideas.repec.org/e/pti14.html
http://ideas.repec.org/e/pwe62.html
http://www.st-andrews.ac.uk/economics/CDMA/pages/n.bokan.shtml
http://www.st-andrews.ac.uk/economics/CDMA/pages/m.horvath.shtml
http://www.st-andrews.ac.uk/economics/CDMA/pages/e.newby.shtml
http://www.st-andrews.ac.uk/economics/CDMA/pages/q.sun.shtml
http://www.st-andrews.ac.uk/economics/CDMA/pages/a.trew.shtml
http://home.ku.edu.tr/%7Esaltug/
http://www.econ.umn.edu/faculty/chari/
http://www.econ.bbk.ac.uk/faculty/driffill/
http://www.econ.cam.ac.uk/dae/people/holly/
http://www.valt.helsinki.fi/raka/seppo.htm
http://www.st-andrews.ac.uk/government/poffice/lang.html
http://www.gla.ac.uk/economics/muscatelli.html
http://www.st-andrews.ac.uk/economics/staff/pages/c.nolan.shtml
http://www.economics.bham.ac.uk/people/sinclairp.htm
http://www.econ.washington.edu/people/detail.asp?uid=sturn
http://www.niesr.ac.uk/staffbio/mweale.htm
http://www.york.ac.uk/depts/econ/res/indiv/wickens.htm
http://www.ex.ac.uk/sobe/Staff/SWrenLewis/SWrenLewis.html

RECENT WORKING PAPERS FROM THE
CENTRE FOR DYNAMIC MACROECONOMIC ANALYSIS

Number

CDMAO05/01

CDMAO05/02

CDMAO05/03

CDMAO05/04

CDMAO05/05

CDMAO05/06

CDMAO05/07

CDMA05/08

CDMA05/09

CDMA05/10

CDMAO05/11

Title

Labour Markets and Firm-Specific
Capital in New Keynesian General
Equilibrium Models

The Impact of Simple Fiscal Rules in

Growth Models with Public Goods
and Congestion

Inflation Targeting, Committee
Decision Making and Uncertainty:
The Case of the Bank of England’s
MPC

How to Compare Taylor and Calvo
Contracts: A Comment on Michael
Kiley

Aggregate Dynamics with
Heterogeneous Agents and State-
Dependent Pricing

Aggregation and Optimization with
State-Dependent Pricing:
A Comment

Finance and Growth: A Critical
Survey

Financial Market Analysis Can Go
Mad (in the search for irrational

behaviour during the South Sea
Bubble)

Some Welfare Implications of
Optimal Stabilization Policy in an
Economy with Capital and Sticky
Prices

Optimal Monetary Policy Rules from

a Timeless Perspective

Money and Monetary Policy in
Dynamic Stochastic General
Equilibrium Models

www.st-and.ac.uk/cdma

Author(s)

Charles Nolan (St Andrews) and
Christoph Thoenissen (St
Andrews)

Sugata Ghosh (Cardiff) and
Charles Nolan (St Andrews)

Arnab Bhattacharjee (St Andrews)
and Sean Holly (Cambridge)

Huw Dixon (York) and Engin
Kara (York)

Vladislav Damjanovic (St
Andrews) and Charles Nolan (St
Andrews)

Vladislav Damjanovic (St
Andrews) and Charles Nolan (St
Andrews)

Alex Trew (St Andrews)

Gary S. Shea (St Andrews)

Tatiana Damjanovic (St Andrews)
and Charles Nolan (St Andrews)

Tatiana Damjanovic (St Andrews)
Vladislav Damjanovic (St
Andrews) and Charles Nolan (St
Andrews)

Arnab Bhattacharjee (St Andrews)
and Christoph Thoenissen (St
Andrews)

b



CDMAO05/12

CDMAO06/01

CDMA06/02

CDMAO06/03

CDMAO06/04

CDMAO06/05

CDMAO06/06

CDMAO06/07

CDMAO06/08

CDMAO06/09

CDMAO06/10

For information or copies of working papers in this series, or to subscribe to email notification, contact:

Alex Trew

Understanding Financial Derivatives
During the South Sea Bubble: The
case of the South Sea Subscription
shares

Sticky Prices and Indeterminacy

Independence Day for the “Old
Lady”: A Natural Experiment on the
Implications of Central Bank
Independence

Sunspots and Monetary Policy

Labour and Product Market Reforms
in an Economy with Distortionary
Taxation

Sir George Caswall vs. the Duke of
Portland: Financial Contracts and
Litigation in the wake of the South
Sea Bubble

Optimal Time Consistent Monetary
Policy

Optimal Stationary Monetary and
Fiscal Policy under Nominal Rigidity

Bank Lending with Imperfect
Competition and Spillover Effects

Real Exchange Rate Volatility and
Asset Market Structure

Disinflation in an Open-Economy
Staggered-Wage DGE Model:
Exchange-Rate Pegging, Booms and
the Role of Preannouncement

Castlecliffe, School of Economics and Finance
University of St Andrews
Fife, UK, KY16 9AL

www.st-and.ac.uk/cdma

Gary S. Shea (St Andrews)

Mark Weder (Adelaide)

Jagjit S. Chadha (BNP Paribas and
Brunel), Peter Macmillan (St
Andrews) and Charles Nolan (St
Andrews)

Jagjit S. Chadha (BNP Paribas and
Brunel) and Luisa Corrado
(Cambridge and Rome Tor
Vergata)

Nikola Bokan (St Andrews and
CEBR), Andrew Hughes Hallett
(Vanderbilt and CEPR)

Gary S. Shea (St Andrews)

Tatiana Damjanovic (St Andrews),
Vladislav Damjanovic (St
Andrews) and Charles Nolan (St
Andrews)

Michal Horvath (St Andrews)

Sumru G. Altug (Kog¢ and CEPR)
and Murat Usman (Kog)

Christoph Thoenissen (St
Andrews)

John Fender (Birmingham) and
Neil Rankin (Warwick)

Email: awt2@st-and.ac.uk; Phone: +44 (0)1334 462445; Fax: +44 (0)1334 462444,


mailto:awt2@st-and.ac.uk

	!Endpages.pdf
	 
	Affiliated Members of the School
	Senior Research Fellow
	Research Affiliates
	Research Associates
	Advisory Board


