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Abstract

This paper shows that, by disentangling the degree of monopolistic
distortion from the elasticity of substitution between domestic and im-
ported goods, we can obtain a negative response of the trade balance
to positive monetary shocks, without introducing capital accumula-
tion. This result could reconcile the class of models a la Obstfeld and
Rogo= (1996, ch. 10) with the stylized fact of counter-cyclical trade
balances.
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1 Introduction

One of the stylized facts of international business cycles is the counter-cyclical
behaviour of the trade balance!. One strand of the recent literature on open
economy dynamics resorts to imperfect competition and nominal rigidities to
explain many of the observed “regularities” of international business cycles.
This is true in particular for the models a la Obstfeld and Rogo= (1995 and
1996 ch. 10). However, one aspect of business cycles which has not been
captured by the majority of these contributions is the counter-cyclicality
of the trade balance?. Chari et al. (1997) build a quantitative model of
exchange rate variation very close to the analytical framework of Obstfeld
and Rogor and reach the conclusion that the counter-cyclical dynamics of
the trade balance can be matched only by considering capital accumulation®.
Both the Obstfeld and Rogo= and the Chari et al models are concerned with
demand side shocks: i.e. monetary as well as ..scal shocks.

In general we can say that, given a demand shock (e.g. a positive money
supply shock) and keeping all prices constant (the exchange rate included),
we expect the trade balance to deteriorate. The fact that Obstfeld and

1There is a wide literature that con..rms this fact. See for example Danthine and
Donaldson (1993), Backus et al. (1994a,b), Baxter and Crucini (1993), Kollmann (1997).
As for Chari et al. (1997, 1998) they refer to this regularity in their 1997 version although
the tables reported in the second version show the opposite: a positive correlation between
output and net export (over output) for 8 out of 10 countries (one is aggregate Europe).
Surprisingly among those with a negative correlation they list Austria which is the only
one displaying a positive correlation in the list provided by Danthine and Donaldson (1993)
(the other country is Norway not reported by the latter authors). Mendoza (1995) also
reports a positive correlation between net export (over output) and output for G7 countries
except for the U.S.A. which shows a negative correlation. The other groups of countries
listed by Mendoza (25 countries) show only 5 coutries with a positive correlation.

2\We refer here to two-country dynamic general equilibrium models. Dicerent ap-
proaches to dynamic open economy issues do not necessarily share this shortcoming. For
example, Kollmann (1997) builds a guantitative model of a “semi-small” open economy
with nominal rigidities (of prices and wages) addressed at explaining the volatility of nom-
inal and real exchange rates. With this framework, Kollmann is able to reproduce the
counter cyclical dynamics of the trade balance. His model shows a unitary elasticity of
substitution between domestic and imported goods (due to the Cobb-Douglas aggregation
function) and an elasticity of aggregate demand for export left to calibration. As will be
clear later, under these respects his economy crucially dizers from ours.

3In a recent revised version of their paper, Chari et al. (1998) drop altogether the
argument on the countercyclicality of the current account focusing only on the volatility
of the real exchange rate.



Rogor type models produce an improvement of the trade balance following
a demand shock must then result from a change in relative prices. The
study of the relation between relative prices and the trade balance can be
traced back at least to the works of Marshall and Lerner (from which the well
known Marshall-Lerner conditions are derived)*. Nevertheless, many recent
contributions to the literature on imperfect competition in open economies
have neglected this traditional approach and instead stress the “absorption
approach” explanations for the missing stylized fact (e.g. Chari et al. 1997
emphasise capital accumulation).

Backus et al. (1994) in an open economy macro model with perfect
competition, address the issue of relative price movement and trade bal-
ance responses from the “elasticity-approach” point of view, alongside the
“absorption-approach”. We partially follow these authors. By disentan-
gling the degree of domestic goods market competition from the elasticity of
substitution between domestic and imported goods we provide appropriate
“extended Marshall-Lerner” conditions (henceforth EML) which govern the
response of the trade balance to a monetary shock.

The class of models we refer to in the present paper is that of two-country
general equilibrium models with nominal rigidities (a la Obstfeld and Rogo=
(1995), henceforth OR models). These models generally use a consumption
index aggregating over the dicerent varieties of goods produced at home
and abroad. This aggregation turns out to be crucial for the de..nition of
the elasticity of substitution (and thus for the EML conditions). In this
class of models each variety of good is produced by a single monopolistic
producer. Hence, to be consistent with optimality conditions for monopolistic
pricing, the elasticity between dicerent varieties of goods must be greater
than unity. Seminal works in this stream of research, namely Obstfeld and
Rogor (1995) and Betts and Devereux (1996b) do not allow for dicerent
parameters measuring the substitutability among goods produced within a
country and the substitutability among domestic and imported goods. By
doing this the elasticity of substitution between domestic and imported goods
is unnecessarily constrained to be bigger than one. Corsetti and Pesenti
(1997) make a similar point in relation to this issue, but then prefer to use
a Cobb-Douglas aggregation function among domestic and imported goods,
so that the elasticity of substitution between domestic and imported goods

“See any undergraduate level International Macroeconomics textbook, e.g. (Krugman
and Obstfeld, 1997).



is unity. This serves pretty well their purpose of extending Obstfeld and
Rogoz’s (1995) welfare results to a non approximated model, alas at the
expenses of a more general treatment of the issue.

In Obstfeld and Rogo= (1996, p. 232-235) a negative response of the
trade balance to monetary shocks is shown to be obtainable in a model
similar to our model but with tradable and non-tradable goods. Contrary
to our model, there the relative magnitude of the intra-temporal elasticity of
substitution as compared with the inter-temporal elasticity of substitution
determines the response of the trade balance. Furthermore no distinction is
made between degree of monopolistic distortion and elasticity of substitution
between domestic and imported goods.

Chari et al. (1997) do distinguish the two types of elasticities at hand
(indeed inspiring this work) but since they are interested in a calibration of
this type of model, they do not exploit the potential of their nested aggrega-
tion function and hence they reach the previously mentioned conclusion that
capital accumulation is a necessary element in generating a counter cyclical
response of the trade balance®.

The paper is organized as follows. In section 2 we highlight the general
issue of the Marshall-Lerner conditions and present and discuss the nested
CES aggregation function. In section 3 we re-write the original Obstfeld and
Rogo= (1995) model using the nested CES function to derive, in section 3.4.3
the conditions for a negative response of the current account. Some remarks
and conclusion follow in section 4.

2 Elasticity of substitution and degree of com-
petition

2.1 The Marshall-Lerner conditions

Traditionally, and in a static context, the relation between the real exchange
rate and the trade balance is described by the Marshall-Lerner condition.
This states that if the sum of the elasticity of exports with respect to the real
exchange rate and the elasticity of imports is bigger than one, then we should
expect a real depreciation of the exchange rate to produce an improvement of

5See footnote 3



the trade balance (and the current account)® (Krugman and Obstfeld, 1997,
p. 483).

Ethier (1988, p. A-17), shows that when two countries have equal tastes
the Marshall-Lerner conditions are always satis..ed’: this seems a very typical
case in theoretical economies. General equilibrium models of the current
account typically make use of homothetic preferences over consumption goods
which are identical across countries. This means that the ratio between the
demand of two dizerent goods is independent of income and the marginal
propensity to consume a speci..c good is constant in income and identical
across goods. In the formulation of the Marshall-Lerner conditions used by
Ethier, this fact implies that the conditions are always satis..ed. Thus the
standard Marshall-Lerner conditions are not useful in this class of models.
Hence the need to derive extended conditions.

2.2 Degree of competition disentangled

The typical consumption index used by OR models is the homothetic aggre-
gation function yielding constant elasticity of substitution (CES) i.e.
On 14
C=0@ cdiA
0

where the range of the variety is normalized to the continuous segment (0,1).
In a two country model it is then assumed that n goods are produced at
home and (1 j n) abroad, where n 2 (0;1). Thus the index can be rewritten
as follows
Onm zn 4
C=0@ cidi+ ddgA
0 n
with the associated demands for individual goods

(S |
Ci = % " lC
(U |
. Pj wit
G = = C
! P

5For small shocks around a balanced current account.
"This point is highlighted in these terms by Backus et al. (1994)



where p;; p; are the home currency prices for good i and j respectively and
P is the price index which we do not de..ne for the moment.
Clearly, since L is the elasticity of the demand faced by the monopolistic
.rm, it must be =~ > 1. But since this measure is also the elasticity of
substltutlon between domestic and imported goods, namely
_dlog g—J 1

'dlogfif_lip

we are unnecessarily restricting the elasticity of inter-country substitution.
We can easily disentangle the two elasticities by nesting two levels of CES
functions, namely

n o1
C= ntitCE+ (L jn)i*cH ¥ (1)
where u z . T
Ch= n'il , cidi )
and u - z . T
Ce= (Lin'" ¢d 3)

0
where cj;c; are goods produced at home and abroad, respectively. The
weights given to home and foreign goods in equation (1) have an impor-
tant and twofold meaning. To see this let us consider ..rst equations (2) and
(3). There the coe€cient n and (1 j n) normalize the aggregation function
to the variety of goods supplied by each country, furthermore it eliminates
the*“taste for variety” from the aggregation function. In equation (1) the
same coeCcients determine the bias of the consumption bundle towards a
particular country: i.e. when n = 0:5 the two countries are equally repre-
sented in the aggregation function. Generally the two concepts, “love for
variety” and country-bias are independent, so that consumers might prefer
the goods produced in a speci..c country despite the smaller variety of goods
supplied by that country as compared with the other country (e.g. rest of the
world). As is typical in dynamic general equilibrium models, ours is solved
by linearization around the symmetric steady state, i.e. where the current
account is balanced. For this purpose, the bias needs to be reduced to the
mere condition that all individuals consume all goods. This is to say that if
all the goods of each country are consumed in equal quantity, each individual

6



consumes n goods of the Home country and (1 j n) of the Foreign country,
i.e. exactly equal to the variety oxered by each country.
The demand functions associated with this consumption indexes are®

hp 7L
P nil
Ch:n F
Hep L
EP Hil
Ce=(1in) Tf C
1Hpiﬂ!lil
= 1 4
Ci n Ph Ch ()
1 A !:Ll
_ qi 'f
c=-—— 4 C 5
77 14%n Ps f ®)

Nesting the above functions we obtain

' Py P
A 1
o u THEPTmT -
TPy P

where p; is the price for the individual good i; g; is the price of the foreign
consumption good, E is the value of the foreign currency in terms of the home
currency, whereas P, P and P are the price indexes of home produced ..nal
goods, foreign produced ..nal goods purchased at home and the general home
price index of consumption goods, namely

WyZ, . Mg
Ph= = piidi ®)
n o
SETRE 9
Ps = Ton g i ©)
u Tuis
P= nPFT+(Ljn)(EPH)RT (10)

8Notice that & is independent from income.



It is evident that the previous case of identical elasticities is just a par-
ticular case of this nested CES consumption index, i.e. where p = 1I:

Now, if we assume, as done in the existing literature, that imperfect com-
petition takes the form of monopolistic competition® the elasticity of demand
faced by each producer is j v .1' so that the markup?®® is 1it:

The elasticity of substitution we are interested in is nevertheless that
between consumption of domestic goods and foreign goods. This fact clearly
acects the EML conditions. Furthermore, because of the symmetry imposed
over domestic agents for computational reasons, the contation of the two
parameters limits the role of the monopolistic distortion to welfare aspects.
It has been shown that our structure, where the two elasticities of substitution
are distinguished, can imply that the degree of monopolistic distortion has a
dynamic rolet?.

In either case the relevant elasticity turns out to be

_dlogg—;:_dlog%fl: 1 an
'dlogg—; IdIogE’fl liu

This elasticity does not have any prior constraint besides being positive
if we allow for normal goods only*?,

Whereas the markup must still be positive, we might well have an elas-
ticity of substitution between a domestic good and imported good smaller
than one.

The importance of this speci..cation is not at all exclusively theoretical.
As reported in Krugman and Obstfeld (1997, p. 485) for most countries the
elasticity of substitution in question is indeed smaller than one?2.

9Goods are dicerentiated under physical characteristics and there is a large number of
producers: one per good. This implies that the exects of each single producer on aggregate
variables is negligible.

10 et us de..ne the markup as M where Mcj=marginal cost of the i-th producer.

11See Lombardo (1998a,b) for an analy5|s of the dynamic role of imperfect competition
in the OR models.

12Note that keeping prices ..xed, the elasticity of substitution between domestic and
imported goods is 1 T even without imposing symmetry.

3For precision, the elasticity we are presenting here is the impact elasticity in the
terminology of Krugman and Obstfeld. They show in fact that the elasticity changes
overtime and indeed that the elasticity of imports and of exports do dizer. According to
Backus et al. (1994b), this elasticity of substitution is between 1 and 2 for U.S.A., and
smaller for European countries.



3 The model

We consider here the original Obstfeld and Rogoz (1995) model amended
with the nested CES function described above.

Notice that since the two countries are symmetric, here we show mainly
the expressions for the Home country. Variables of the Foreign country are
those with a ® su¢x.

3.1 Households

There are n households in the Home country and (1-n) in the Foreign coun-
try. Within each country, households own equal shares of the ..rms. These
households have identical preferences and, since there is no uncertainty, they
choose consumption, real money balances and labour supply so as to solve
the following problem
" #
X . Ccliw A IJM Mg I*
max s =4 2 i o (12)
CiMil o=t 1i% 1j Ps 1
sitt Mg+PsBsrr = wWelg + 35+ (1 + is) PsBs + Msil i PsCs i ('45(13)
s = tdl
where, all variables are in nominal terms except consumption bonds and
labour supply. C is the consumption index de..ned in equation (1) M is
money, B is a real bond, P is the consumption price index as de..ned by
equation (10) w is the nominal wage, | is labour, § is pro..t share, ¢ is tax
paid by the individual, i is the nominal interest rate. It is assumed that
"% >0and 1> 1. Finally = (1+t)il, where + (bounded between zero
and one) is the rate of time preference.
From the ..rst order condition of utility maximization the following func-

tions are derived: A 1
M K72 I I o
Meoor Azl (14)
Pt It+l
Vi Mo
Wt =, il
= —C 15
= (15)
1
Cerr =[ (1 +%1)]* Gt (16)

which represent respectively, money demand, labour supply and the con-
sumption Euler equation. © denotes the real interest rate.
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3.2 Firms

The production function has constant return to scale in labour and is identical
across ..rms. 1Zn
Vi=— |id| =1 (17)
n o
Pro..t maximization in monopolistic competition implies that prices are
set as a markup over marginal costs, i.e.
W
PTT
We assume here that ..rms set prices for one period. That is to say that
prices are ..xed in the short run. We don’t give any further explanations for
this than those given in the related literature: mainly menu-costs arguments.

3.3 Money supply

Henceforth it is assumed that the following government’s balanced budget
holds:
Mti Mtil+(;:0 (18)

In what follows we will consider only a permanent monetary shock, i.e. a
permanent unexpected change in money supply.

3.4 Monetary shocks and current account dynamics

To obtain the correlation between monetary shocks and the current account
we simply follow Obstfeld and Rogo= (1996, ch. 10) and solve for dicerences
between home and foreign log-linearized expressions.

Let us start with the consumption Euler equation. Since purchasing
power parity (PPP) holds in this model, domestic and foreign real interest
rate are identical so that we have

d?t+1 i d§tu+1 = d?t i @: (19)

where & = dlog C:
From the labour supply equation (15) and making use of the production
function and the oligopoly pricing rule we obtain the output supply equation

1§1ptinti3/4@t (20)

y)t:

10



and the foreign counterpart

-

t»:’=1_1<q>t LA RN (21)

where q is the price of a typical foreign good.
Taking the dicerence between the last two equations we obtain

1
1i1

-

n 3 o
beiteibi% ©fC (22)

Poi ¥ =

which represents the dicerence in the (log-deviation) supply of goods, and
where e = dlog E:

The corresponding dicerence in demand for goods is obtained by taking a
weighed sum of equation (6) and the foreign counterpart (not shown) where
weights are represented by the size of the population. Since P = eP® the
demand for the i-th domestic good is
(U |
_ .- P mI
y=¢ P
where C" = (nC + (1 j n)C"):

Consequently our log-linearized expression becomes

Y i Vt——(lbt O i &) (23)

Market clearing requires equation (22) and (23) to be equal, which yields

-

Bri i b= 'i% & & (24)

Notice that the left hand side of the last equation represents the log-
deviation of the terms of trade from the initial steady state.

As for the budget constraint, applying the following identity w¢l; + 3+
py; together with the market clearing condition we obtain

-

5 .
b = L+ )b g pi B+ O 25)
1
and the foreign counterpart
bfe1 = (L+£)b; +— B e e (26)

11



where b = C— Since the initial steady state bond holding, Bss, is zero we

use steady state consumption as the unit of measure for the change in bonds
holdings.

Once it is noted that b® = j I T-=b; we can subtract the foreign budget
constraint from the home one to obtain
L b= bt (pigie) i CiC) @)
lint+l_1int LlilptIQtltl t 1 Gy

Finally from money demand we get

>

b, = 3/_4@ l Pt i Py + Bi1

m.
tl + 1++

(28)

where m = dlogM and for which we have made use of the Fisher equa-
tion4,
Subtracting the foreign counterpart (not shown) from (28), we obtain

¥ 3 " 1Me i
me § M _et+_4d§tld? i:th

As shown by Obstfeld and Rogo= (1996, ch. 10), with PPP holding
through time, there is no overshooting of the exchange rate'®, so that the
last term in the last equation disappears implying

-

o %3 o
mtimt:et+: @ti@t (29)

3.4.1 Long run solution: fexible prices

Since prices are ..xed only for one period, the long run coincides with period
t+1. We can thus reconsider all our previous relations starting with the
budget constraint. Since the only change in bond holdings derives from the
short run shock, i.e. byr; = Dby, We get

-

-+

3
by = 13 L_l (be+1 § 1 @ €t+1) + Gt i @tu+1

1in

14i.e. ﬁli)t+1 1++Bt+1 + Fbt_..]_ i Fbt
15This could be easily shown with our equation by resorting to the permanency of the
monetary shock so that mes+; § My, = mM¢ § My

12



which by equation (24) reduces to

* pG 1)+ ke
1; nbt = 1Ii M @t+1 1 @t+l (30)
or (3/ 1) 1
t _ b l)+ . .
1 : nbt — (1 : u)% (Ibt+l 1 ¢Pt+l 1 et+1) (31)

The transfer problem

This last relation shows already the exects of our speci..cation of the elas-
ticities as compared with the results obtained by the original speci..cation.
At least in theory, it is possible now to obtain a negative correlation between
the terms of trade (p § & i €) and the current account: just set 4 < 0 and
%>1j %16: In Obstfeld and Rogo= (1996, ch. 10) the positive correlation
between the current account and the terms of trade is interpreted as con-
..rming the argument of Keynes (1929) in support of the “transfer problem”.
Our ..nding shows that the conclusion drawn by Obstfeld and Rogo= is due
to their restrictive assumptions on elasticities.

Furthermore note again that the degree of monopolistic distortion does

not play any role in this expression.

3.4.2 Short run sticky prices

To derive the short run responses to a monetary shock we just need to take
account of the fact that p, = ¢x = 0 since prices can not deviate from the
initial staedy state level in the short run.

Let us then start with the budget constraint. Equation (27) reduces now
to

L =i e Gice 32
1int+l_IUi1etl t 1 G (32)
Note that the change in bond holdings takes place exclusively in the short
run and is permanent. In the long run prices adjust to clear the market and
the current account returns to balance.
Equation (30) and (32) must be both true so that using equation (19) we
obtain

3@1: i @:, - ¢et (33)

16 Admittedly, this case is very exceptional. Lombardo (1998) shows that including
intermediate goods production makes this condition more plausible, albeit more complex.

13



where "
¢c=_M GEEDE:
Lip (Ciw@+=)+p%
We can now rearrange the monetary shock equation (29) using equation
(33) to get TR |

€ = TR (me i my) (34)

Finally using equation (32), (33) and (34) we ..nd the correlation between
money shocks and the trade balance/current account, namely
1
1ijn

be = —(M¢ 1 My) (35)

where " )+ 1]
__ I i)+
DT DA+ + T T ) (30)

3.4.3 Trade balance response

The problem of solving for the sign of the trade balance (current account)
response to a monetary shock reduces to the following
A |

sign m =sign(-)

Let us give the following de...nition

De...nition 1 p° is the null root of —; i.e. — (0) = 0; If a second root exists’,
itis ™ = %iill, i.e, —(U™) = 0: Let us also denote with fi the value of  such
that denominator — f = 0; i.e. the discontinuity point of — in terms of
p'18:

Then we can state the following proposition which holds for all plausible
cases!?

7 This second root does not exist if % = % In this case the discontinuity and the
root coincide, yielding a negative value of —: See the appendix for details.

18In the appendix it is proved that of the two discontinuity points only one lies within
the admissible range. P refers clearly to the admissible value.

19As discussed in the appendix,-extra quali..cations would be needed if we admit as

plausible the interval % 2 1;1*£ : Besides this interval being very narrow, it implies

T1+%

that31™® is extremely big in absolute terms. Hence the non plausibility. In other words, if
%2 1;£% :then — <0 for all plausible negative y:

T 1+

14



Proposition 1 1. if "> or " < and % < =i then

-

3
>0iop2(0;orp2 fiu™
{ ]

<Oimp2 §1;0 orp2E™;0)
2. If1>"and 3/4>§"i—1lthen
. -

—>0iep2(;1)orp2 p;f
3
<Oimp2(iL;p™)orp2 B0

-

3. If P =R then - <0 i p<O:

The proof is given in the appendix.

This proposition includes the case analysed in Obstfeld and Rogo= (1995,
1996) where the elasticity of intra-temporal substitution is bigger than one
and where there is a positive correlation between money and the current
account.?’. But it also shows that there are plausible values of the parameters
for which the current account deteriorates after a positive monetary shock.
A graphical example will show this point, which is the central result of this

paper.
Let us assume the following values for the relevant parameters: * = 1:5;
Y = 2; " = 9; £ = 0:05: The relation between the response of the trade

balance to a monetary shock and p is showed in ..gure 1. On the right side of
the vertical axis we have the Obstfeld and Rogo= (1995) case: an elasticity of
substitution bigger than one implies a positive response of the trade balance.
The origin of the axes coincide with the formulation of Corsetti and Pesenti
(1997). Finally, the left side of the vertical axis shows that an elasticity of
substitution smaller than one (i < 0) can easily produce a negative response
of the trade balance.

-

3
20There is a second interval for which the response is positive, i.e. R;u™ : In principle

it is possible to analyse its dimension in terms of |I; but the gain this would provide
seems more than ooset by the heaviness of the expressions involved. Just note that this
interval shrinks as % increases, so that — < 0 for an increasing range of negative y: For the
root of — corresponding to 1 = 0 we have then an intuitive story based on consumption
switching more or less than proportionally to the change in prices, which in a way is at
the centre of the Marshall-Lerner conditions. However we lack a plausible interpretation
for the behaviour of — around its “in..nite discontinuity” point. Note that in that region
— changes sign twice.

15
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..gure 1: Trade balance response

4 Conclusion

This paper has shown that disentangling the markup from the elasticity of
substitution between domestic and imported goods, opens the way in gen-
eral equilibrium models of open economies with imperfect competition and
nominal rigidities, to a range of responses of the current account and terms
of trade to monetary shocks. This improves the ..nding of this class of mod-
els with respect to one of the stylized facts of international business cycles.
Whether this occurs at the expenses of other aspects, namely permanency
and international consumption and output correlation, is an issue for further
research.

The conditions derived in this paper are clearly very sensitive to the spec-
i..cation of the model. Introducing international market segmentation, i.e.
pricing to market, as in Betts and Devereux (1996) and also introducing a

16



more complex market structure including intermediate goods, acects the crit-
ical values of the parameter for which the deterioration of the trade balance
occurs, but does not alter the general ..nding of the present paper.

A Appendix

A.1 Proof of Proposition 1
Proof. Let us start by recalling the following expression
_ WL i ) + ]
QWi W) @)+ k] + s (W)

— is thus a rational function of our 5 parameters, which have the following
admissible ranges:

211, "2 1), %2(0,1); 12(1;1); £2(0,1)

Since we are mainly interested in the dynamics of the trade balance in
relation to the intra-temporal elasticity of substitution, the two key parame-
ters are | and % (the inverse of the intertemporal elasticity of substitution).
For convenience we will then study — as a function of y; the critical values
of which will be considered at varying %:

As for the ..rst point of Proposition 1, it is self-evident that for u 2 (0;1);
— is positive.

Note then that the numerator of —; is a second degree polynomial in p:
The two roots can be easily derived as p° = 0 and p** = ﬁ Clearly p**
exists only for % > 1:

The denominator of —; —p; is also a second degree polynomial in p: Un-
fortunately the two roots of —p are too cumbersome to be used to derive any
conclusion about the dynamics. Nevertheless, we can easily rule out one of
the roots of —p by resorting to the upper bound of the range of y together
with the fact that — (1) u2(0:1) > O:

For a general polynomial of second degree, say y = (ax? + bx +¢); we
can in fact represent the roots of y as

A 1 YA ——
_ b §% _b
1%a 1%a

X1;2 = i

o
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Then we can easily see that
X1 = 0in
X, > 0io j L > i — i
2 1 2a 1 1
from which follows
_ s 0)x1>0iai§>0 (37)
— < 0 x; >0 always

and

i% > 0)x>0ir §j—<0 (38)
b
iﬁ < 0 Xz >0 never

Noting that our coeCcients are as follows,

o

a = hE+")i"@E+1)
b iHEt+)+TE+DE+D
¢ o= j"i(E+1)

we can derive the following conditions

. 1++
a > 0im%h>"="% (39)

"TE+DE+D %

ib > 0im¥%> Ty

¢ < 0 always

Moreover %, > %, so that j o < 0o % < % < %,
Finally it can be veri..ed that
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2 i, > 0 is always true, since by equations (37) f; < 0 im a < 0 and
b <0;i.e. % <%, and % > %, (by equations (39)), which is not possible.
Moreover fi; > 1 which follows from the argument used above;

20, <0ie% > % ~ 12 since by equations (38) and (39) i, > 0 if

1+%
a<0andb=>0;ie. if % <% and % < ¥%,, in which case f, > 1 which
follows from the argument used above.

Since ¥%; > 1 we can say that except for the narrow interval % 2 (1;%,);
R, < 0 exists only if p™ exists (i.e. for % > 1). Furthermore for % 2 (1;%)
we have that u** is implausibly big in absolute terms, so that for all plausible
negative values of g we have — < 0:

It can be veri.ed that u* = fi; occurs only for % = “Ci2 = %°; which
in turn exists only if 2 > "21, In this particular case it can be shown that

5

im0

2 lim —j,_p= =
u!unn J%:b

The last result together with the fact that?? f; & ,, implies in turn that

— changes sign in P as long as |t & p°: Although we cannot say a priory the
direction of sign change for fi; we can resort to the following result:

2 0-- — . " 1)? g , -
o = VEGCTDHT D) >0imr>"and %> %

This leads us to conclude that, if * > " then

2 jf % < ¥™ is true, then case 1) of Proposition 1 applies

2 if % > %" is true, then case 2) applies

21The literature is not unanimous on the size of the elasticity of money demand (%):
Sutherland (1996) borrows a value of " = 9 from the literature cited therein. Betts and
Devereux (1996) use a unitary elasticity of money demand. The latter case seems rather
exceptional and more plausible for a long run money demand.

22This can be easily veri..ed noting that b? j 4ac & 0:
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