FEREEBEHASZA R TARAN ERRRSE
SEEHOIOIOIORNOR O IOIOIOGIGIOIIOR SO IOIOIIOK
3% 3%
% FHHBERBERHETHORTEENARSLR X
3% 3%
3% 3%
SOOI IOIORIOIOIIOIOK OKOK K

HEHER: NEHHTE [(J&aRE
E 4% NSC89—2415—H—002—037—
$ATHA : 89% 8H 18BE 9%£ 78 318

HEEHA T REEHIE

ARRBLOHATREZ LMY
(AL B 51 s £ $A% 8 i3 40% — 4
[k A 3t B th % S5 B 0 13404 — £
(I A EB RN R BRERE AL E—
CREerR Rt EBIARREE —H

BATREE B EERERABLCEA

¥ ¥ R B Aty + B =Z+-1



GECAPEES IR LS LT
FHREAXEEHETOLTERN LRI LR

Endogenous Fluctuations of Real Exchange Rates under Different
Exchange Rate Regimes
i+ & %%% - NSC 89-2415-H-002-037
AR -89 F8A1IBEIETAHI B
EHACRELHZ BISEAZARCEA

— P XEE

AHIRH - BRI BZAREBEEAY  ARHSESHEZRR
EAREHEZTREERTRARBENRNALS - KM ERAEERGHEL S
a3 (Hopf L flip 4k 3935) RIF 34 sb 8B 88 4 39 B 25 M4 30 T BAJA I8 &,
EERXGETHEELOES - AP TR AL REELTEIHEE £
YramERBHE RN - A H R T I EENB IR TR 28 2
MEVMG  PUBRARFMHBEEHNEZT  SATTERN ARG
HRE B9 S EMNLBRAET S X BERHERHERD RES—F
w8 G e

Wt - mAENES  FTHEE - - BEHER
Abstract

This research plan purports to show that real exchange rate fluctuations
may be generated endogenously through nonlinear business cycles in a simple
overlapping generations economy which trades with the rest of the world under
flexible or fixed exchange rates. The existence of periodic cycles or stationary
sunspot equilibria near the steady state in this economy is established by
applying the Hopf and flip bifurcation theorem and may involve two important
parameters: the subjective rate of discount; and the elasticity of intertemporal
substitution. We would like to find a close link between the
non-explosiveness and stability of the system and the two parameters. We
would also like to compare the different conditions for the endogenous
fluctuations of the real exchange rate between the two exchange rate regimes
and explore the policy implications.

Keywords: Endogenous fluctuations; Real exchange rate; periodic cycles
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1 INTRODUCTION

In recent years there have been a number of studies looking into the possibility of en-
dogenous business cycles in an overlapping generations economy.(e.g., Grandmont (1985},
Medio (1992), and Farmer (1999).) They, however, all deal with a closed economy.' This
paper purports to show that real exchange rate fluctuations may be generated endoge-
nously through nonlinear business cycles in a simple overlapping generations economy
which trades with the rest of the world under flexible or fixed exchange rates. Our pri-
mary purposes is to investigate whether the sensitivity of the equilibrium stability to
the changes of the subjective rate of discount and the elasticity of intertemporal sub-
stitution is qualitatively the same in the closed-economy and open-economy versions of
the overlapping generations models and to compare the differences between flexible and
fixed exchange rate regimes. The model we use in this paper is a simple extension of
the Samuelson overlapping generations model (Samuelson 1958) with money to an open
economy. Individuals in this economy live for two periods, and all of them consume both
export goods and import goods. There is a constant nominal quantity of money which is
the only asset available to individuals as a store of value.

We are interested in the possible existence of periodic cycles near the steady state in
such an open economy under flexible exchange rates. The existence of cycles is established
using the flip or Hopf bifurcation theorems.? Two basic parameters are involved: the
subjective rate of discount and the elasticity of intertemporal substitution. We derive
a discrete dynamic system of this economy in which these two parameters play crucial
roles. We find that a necessary condition for the system to be non-explosive is that the
elasticity of intertemporal substitution be less than unity under the flexible exchange rate
regime. This confirms the earlier results of the closed-economy overlapping generations
literature.® In addition, we find that the larger the discounting, the more likely the

stationary equilibrium will be stable. This result is in contrast with the findings in the

10ne rare exception is Aloi, Dixon and Lloyd-Brage (2000) where they study a small open econ-
omy with a fixed exchange rate. The endogenous fluctuations in main macroeconomic aggregates were

produced by incorporating increasing returns.
2For a succinct discussion of the theoremn, see Lorenz {1989).
4Blanchard and Fisher (1989)[p.249].



closed economy models where a large discounting rate may be destabilizing. The reason
is that in the open economy an increase in the gross rate of return on money has an
additional effect: real income would decline because the terms of trade would deteriorate.
On the contrary, we find that a necessary condition for the system to be non-explosive
is that the elasticity of intertemporal substitution be larger than unity under the fixed

exchange rate regime.

2 THE MODEL

We consider an open economy with a stationary population. Individuals live for two
periods and are identical in each generation. An individual born at time % s young at
time ¢ and old at time t+1. Each individual is endowed with an exogenously fixed quantity
of the export good, §, when young, but receives no endowment when old. The export
goods are non-storable but can be exchanged for money and for import goods which are
also non-storable. The individual derives utility from consuming both export guods and
import goods. The young individual’s preference at time ¢ is described by a separable

utility function:?

(xﬁf%i?l_q + 5(:3%“;3%‘?)1“1«? >0,7#1, (1)

where z,: and z;; denote, respectively, consumption of export goods and consumption

of import goods at time ¢ when the individual is young; and g, and 2y, denote,

respectively, consumption of export goods and consumption of import goods at time ¢+1

when the individual is old. f is the discount factor and 7 is the coefficient of relative
1

risk aversion associated with the utility function. = is the elasticity of intertemporal

substitution.

2.1 THE FLEXIBLE EXCHANGE RATE REGIME

There exists a fixed stock of fiat money, M, which is the only asset available to individuals

as a store of value, and which is owned by the old generation at time? = 0 to be exchanged

n order to make the analysis tractable, it is necessary to write the utility fanction in an additively
separable form. As Zee (1987) pointed out this functional form possesses a convenient property that

wealth elasticity of consumption is unity.



for export goods at price P, and for import goods at price E; in period #. To ensure &
demand for domestic fiat money, the government enforces a legal prohibition on the use
of foreign money. The economy is under flexible exchange rates and the foreign currency
price of imports is assumed to be exogenously fixed at the level of unity. E; is therefore
also the exchange rate.

The maximization problem of the agent born at % is given by maximizing (1) subject

to the current and future budget constraints,

Md
Y~ T~ quarg = “’Pt‘ (2)
Md
Totrl + Ge+152e41 = ‘I;“L: (3)
t+1

where g, = %f is the real exchange rate or the terms of trade. The first-order conditions

imply
Qe 1
—_— = 4
(1 - 0!)-'1’-' 1t qt ( )
Wy _ 1 (3)
(1— )Ty G’
1—ox a—1
™z &1z
(50 ‘“1‘—‘t e = BT, (6}

Ter1 20 M

where my, = 73;‘—}; is the inverse of one plus the inflation rate of domestir goods from
period £ to period £+ 1 and therefore is the gross rate of return on money. Equations (4)
and {5} imply that both the young and the old choose to consume more of import goods
and less of domestic goods the lower the terms of trade {the price of imports relative
to domestic goads), g, and that their expenditure on import goods relative to that on
domestic goods is of a fixed proportion of iZ;- The fixed proportion of expenditure
comes from the utility function being of the Cobb-Douglas type. Equation (8) specifies
intertemporal substitution of consumption between two periods, ¢ and ¢+ 1. Substituting
(4) and (5) into (6) and rearranging terms, we obtain

1

- ﬁg}' -”—
Tl i H-I) ( t+
Ji21 _L L
= (ﬁ'ﬂ_HI) Y,
Je+1221+1 Qt+1



From equations (2} - (6) we can derive the following four demand equations,

oy
T = e (7)
1+ﬁ77r = (__l__)u.l
1 — e}y
2t = ( 1 ) alle 1_1 : (8)
g + ﬁ"'Qt+17fc+l (Lt"
a‘
I:.’t‘l"l - y o — l 1— (g)
E + 8~ g t+1(’§£—1
(1- o)y
g1 = . (10)
oft—y]=1
el 4 8% 7":+1Qt( Yo

ﬂ‘t+l Q41

It is easily recognized from equations (7) and (9) that z,, is independent of g, and x4, is
independent of g, and from equations (8) and (10) that g2, is independent of g; and
Q122841 is independent of Geyr-

Market equilibrium requires that the export goods market clears
XP=§— 21— T, (11)

and that the balance of trade balances

d
X—-—zlt—zgﬁ-—-ﬂ (12)
14

X is the foreign demand for home exports, that is, the demand for imports in the foreign

country. Assume that the foreign country has symmetric demand functions, then

(1 . r)ﬁr N (1 — a’)ﬂ’
1 ef(1—yh-1 1 1 al(=y)=1?
o ﬁ_r(thﬂ) ? o 'R 1"SI ! (th 1 T

q¢+1

Xi=zl+ 2= (13)

H

which is derived from the foreign utility function

(255 2™ )1 i n ﬁ(32t+132t+d)1 >0,

1— 1 -~

where z7; and 2}, denote, respectively, consumption of export goods and consumption of
import goods at time ¢ when the foreign resident is young; and z3,, and 23, | denote,
respectively, consumption of export goods and consumption of import goods at time £+ 1

when the foreign resident is old. 7' is the coefficient of relative risk aversion; and S5 is

4



the discount factor, assumed to be equal to the domestic discount factor. X is then
a function of ¢.y1,q and ¢;—;. However, inasmuch as the rest of the world is “large”
as compared with the small open economy in question, it seems proper to assume that
foreign residents are risk neutral, that is, the elasticity of intertemporal substitution is

unity, ¥ = ‘?1' = 1.5 X¢ then reduces to

21— a)7 g 68X ()
d _ 2\ A xd e S .
Xt 1 ﬁ t (Qt)l aqt >

X¢ is now a positive function of ¢; only and is independent of ;_; and gr4,. We finally

are able to rewrite equations (11} and (12} as

XE— 74z + T2 = 9T, Fe, @1, G5 1) = 0, (14)
Xd
q—t — 2 — An = f(ﬂ't+1, T Gt 1y Q’u‘ft—l) =0, (15)
t

which constitute the basis for analysis in this section of flexible exchange rate regime.

2.2 CHARACTERIZING EQUILIBRIA UNDER FLEXIBLE
EXCHANGE RATES

In this section we will explore the dynamic properties of the stationary equilibrium. Sta-

tionary equilibria must obey the relationships,

X¥q
——t_(Q) — 21— FIx & f(]': 1:'?7 q_'r q-) = 0’ (16)

and
XHG) — G+ 2w+ 22 = 9(1,1,6,5,7) =0, (17)

which are derived from equations (14} and (15) with 7,y =, =7 =land 1 = ¢ =

¢.1 = § in the steady state. From (16) and (17) we immediately know that the real

5This assumption enables us to insulate the influence of the foreign demand on the dynamic properties
of the small open economy in question. If X¢ is assumed to be a function of gi11,¢; and gy, then the
dynamic equation (20} below will take the following form

1+ 87y, 8X2(g ). 8XHg
_ ﬁ'f"()( *(QJJ\2+3X‘(Q},\+ £ (4}

AlA
( -9 7 g g, Og: 1

)=20
The home country’s stability depends crucially on foreign demands.
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exchange rate in the stationary state ¢ has to satisfy
X(§) = (1-a)y.

As long as the foreign demand function for domestic good is monotonically increasing,
the stationary state of real exchange rate § = X ({1 — a)#) will be unique.

We first define the system (14) and (15) as
F(wt..l,wt, w¢+1} =0€ Rz, (18}

where w; = (q¢, m)’. Without any further qualification, however, we cannot be sure that
the equilibrium trajectories of (18) belong to R2 for any positive initial conditions of real
exchange rates g; and the gross rate of return on money #s1. Therefore, we can only
examine the local properties of (18). We now proceed to analyze the properties of the
linearized version of the system. The eigenvalues of the Jacobian matrix DF evaluated

at the stationary state § and 7 are the solutions of the equation

[AgA% 4+ Bod + By| =0, (19)
where
af af
Ap= O _ | Ben Bma
Owiys b9 8 |’
8gt41  Ome
4 a
p O _[82
dwy 8 93 |’
3?: Bart
af af
Bl —_ ar — g1 Omes
Bwt_l 8g _8g
8- Pmi

After some computations, (19) finally reduces to a third-order equation,

0XHG) 2 1+ 87y
_.-_A A — — . = .
gt ( 1 —v )=0 (20)

Aside from two roots being nil, there is a root with the value of

_1+ﬁ%7
A_—_l—'w . (21)



One can immediately see that if 0 < v < 1, then A > 1, alsoif 1 < v < 2, then A < —1.
The system will be explosive if v < 2. Given that v > 2, the non-zero root will take a
value of minus one when

B=fo=(1-2p. (22
The magnitude of v must be substantially greater than unity (greater than 2) for 8, to
be non-trivial. We can also see that when S is less than S;, the absolute value of the
eigenvalue A is less than unity so that the stationary state is stable; whereas when £ is
greater than f,, the absolute value of the eigenvalue ) becomes greater than unity so that

the stationary state is unstable. Algebraically, we have

1 —
o _oEn _pF
ap ap 1—y

When § passes through 8y from below, the dynamics of the system changes stability. 5,
is therefore the breaking point at which the qualitative behavior of the system changes
and a flip or period-doubling bifurcation will emerge at this point. The flip bifurcation is
one of the well-known local bifurcations of one-dimensional discrete dynamical systems,
and we will use a simplified version in Lorenz (1989). He considers a continuous one-
dimensional map of the form z;;, = f(z:} indexed by a bifurcation parameter g€ R,
le, #e1 = f(=, ). The flip (or period-doubling) bifurcation theorem states that if
df (z, B}/dz = —1 at = z* and 8 = §,, then a stable cycle of period 2 will bifurcate from
the interior steady state z* for £ in a (right or left) neighborhood of 5,.¢ Period doubling is
a quite common phenomenon in one-dimensional and more-dimensional discrete systems.
In our case, when S varies only one root will cross the unit circle at -1, the other two
roots will stay inside (—1,1) (zero in our example). The behavior of the system close to
the the bifurcation point is essentially that of the one-dimensional system for the single
variable corresponding to the nonzero root. Thus we may expect flip bifurcation in this

case.” According to flip bifurcation theory, there will be an attracting period-2 cycle for

8(Other conditions must also satisfied for the occurrence of bifurcations (see, for instance the bifurcation

theorem stated in Grandmont(1989)). However, these other conditions are generically satisfied.
"This is essentially a simple application of centre manifold theory. By applying the centre manifold

theorem, we can reduce the effective dimension of the system {18) but still have sufficient information on
the dynamics. For more details, see Whitley {1983) and Carr (1981).



5 slightly larger than §;, and an attracting period-4 cycle if 8 increases a little further.
If this continued, the dynamics would have an attracting period-2" cycle and eventually

become much more complex.?

2.3 THE FIXED EXCHANGE RATE REGIME

The agent when young can exchange export goods for import goods or money (gold). The
old generations can use money (gold) to exchange for export goods and import goods. The
maximization problem of the agent born at ¢ is given by maximizing the utility function

as above subject to the current and future budget constraints,

_ Mg
Y— T — gz = ?t, (23)
t
MY
Tatt1 + Q122041 = P (24)
t+1
where g = %’5 = 1/P;. By normalizing the fixed nominal exchange rate E; and the

foreign price level F; to unity, we can let the price level 7; to be equal to the reciprocal
of the real exchange rate ¢;.

The first-order conditions imply

(4 74T 1
e 1 25
(- )a g (3)
[ £ TN 1
= ; 26
(I -z @ (26)
5,217 ° —y T _ a1
( a l—ax a—-1 1-a 6 . (2?)
Tar1%ot41 Taq12oe a:
Substituting (25) and (26} into (27) and rearranging terms, we obtain
Zoy1 = .31’{7(%—+1}g_"_&121t, (28)
gt
@ Qe41, 2=ox
Tatt1 = 1_ afi’t+lﬁlf7(?:) T2 (29)
From equations (23) — (29) we can derive the following four demand equations,
-
Iir = y aay ¢ (30)

1
5 9i41
L4 Br (28
8For a lucid discussion of flip bifurcation, see Grandmont (1989} and Lorenz (1989)(pp.92-95].

8



_ (1 - a)? (31)

A1t = L a—ay ?
@1+ 87 (&) =]
0«’4:-;-1}31”(?—"'—)9_"&17 (32)
2‘.2#+l a—ay . ?
@[l + 87 (22)7]
0th+131”7( ) T '57
2oyl = (33)
@l +8 "( 1)55 ]
Market equilibrium requires that the export goods market clears
XE=9— 21— zn, (34)
and that the balance of trade balances
Xd
?t — 21t — 2ot = My — My, (35)
t

where X is the foreign demand for home exports as assumed by the previous section.
When money is the only asset, the balance of trade determines the dynamics of the money
stock under the fixed exchange rate.

We are able to rewrite equations (34} and (35) as

I
Xf — 3 + — a?zzzz —qM, = Q(Mt: M 1, Qt+1:9t:(}'t—1) =0, (35)

1
X8 — s — ez — @My + @My = f(My, My 1, @1, G 0-1) = 0, (37)

which constitute the basis for analysis in this section of fixed exchange rates.

2.4 CHARACTERIZING EQUILIBRIA UNDER FIXED EX-
CHANGE RATES

In this section we will explore the dynamic properties of the stationary equilibrium. Sta-

tionary equilibria must obey the relationships,

and




which are derived from equations (36} and (37) with M, = M;_, = M = 1 and g4, =
g = q—1 = ¢ in the steady state. From (38) and {39) we immediately know that the real

exchange rate in the stationary state § has to satisfy
X(@) =(1-a}M.

As long as the foreign demand function for domestic good is monotonically increasing,
the stationary state of real exchange rate § = X ~!((1 — o) M) will be unique.
We first define the system (36) and (37) as

Glwy_1, wy, wyp1) = 0 € R?, (40)

where w; = (g, M:)’. Without any further qualification, however, we cannot be sure that
the equilibrium trajectories of (40) belong to R? for any positive initjal éonditions of real
exchange rates ¢, and the money supply M¢. Therefore, we can only examine the local
properties of (40}. We now proceed to analyze the properties of the linearized version of
the system. The eigenvalues of the Jacobian matrix DF evaluated at the stationary state

g and M are the solutions of the equation

|4gM2 + BoA + Bi| = 0, (41)
where
a a
e | 4 o]
7} & !
Wi g1 AMu
af @8
Bﬂ _— 'a—F = 8‘” 51%
Bwt 8¢ 8g |’
Jgr OM:
af 8f
B, = oF — | Pge-1 M,
Ow,;_1 O _8g
Qgeo1  BMi

After some computations, {41} finally reduces to a third-order equation,

] 2, OXE 9G4 pTY AT+ Rty ey — g
-+ G BT T T

Aside from one root being unity, there are two roots with the values of

7q(1 —i-f}#)2 oxXg ’}"Lr + 20 - 2a7y + 7y

Qg6 (1~ ) O ofl=7) 4

T=M+A=
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'}f'lr +a—ay+y
afl—v)
Next, we will use the graphic method introduced by Grandmont et al. (1998) to

D= AlAz - (44)

examine the local properties of the equil_ibrium dynamic system. The principle of this
method is to describe in the plane how 7" and D in the associated characteristic pelynomial
(42) vary as functions of some relevant economic parameters. There is an eigenvalue equal
tc 1 when D = 1 — T, which is represented in the plane (T, D} by the line AC in Figure
1. Similarly, one eigenvalue is equal to -1 when (7, D) belongs to the line AB of equation
1+ D+ T = 0. The two local eigenvalues are complex conjugates of modulus 1 on
the segment BC of the equation D = 1, |T| < 2 {both roots are nonreal in the open
region above the parabola BOC of the equation T2 — 4D = (). Since both eigenvalues
varnish when T and D are zero, the deterministic dynamic system is locally stable {the
two eigenvalues have modulus less than 1) if an only if the point (7, D) lies in the interior
of the triangle ABC defined by 1+ D —-T > 0,1+ D+ T > 0, |D| < 1. The steady
state is a saddle in the region of the plane in between the lines AB and AC defined by
|T| > |1 + D|. It is a source in all other cases, i.e., when |T| < |1 + D}, |D| > 1.

The above graphical representation is convenient for studying not only local stability
(or indeterminacy} but also local bifurcations, i.e., changes of stability of the steady
state resulting from variations of the parameters (hence of T', D) defining the system.

Combining the two equations (eq:sumfix) and (eq:productfix), we obtain

gv(1+ B7)? 8X¢
go?87(1—~) On’

D=AT)=T-1-

which defines the locus (T(y), D{~)}. If we fix 8 and make v vary from 0 to oo, we see
in Figure 1 that the point (T, D) moves along the lines A that paralell 1 + D -7 = 0.
A simple geometrical way to look at stability and bifurcations is to locate the position of
the line A for a given value of v. If 0 < 7y < 1, the lines A will be on the right side of the
linel+D—-T=0. Ify> 1, the lines A will be on the left side of the line1+ D -7 = 0.

Depending on the values of 3, we can have either flip or hopf bifurcations.

11
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Figure 1: The line A
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3 COMPARISON WITH THE CLOSED ECON-
OMY CASE

The structure of our model is most akin to Blanchard and Fisher (1989) (henceafter, B-F)
which is a simplified version of Grandmont (1985) model. B-F found that for the system
to be non-explosive, ¥ has to take a value greater than unity. The same condition is
obtained in our open economy model. B-F also found that a larger value of § would help
the system to converge. Even in the extreme case where utility is Leontif, i.e., v — o,
8 > 1 would be needed for the steady state equilibrium to be stable. This is in contrast
to our finding that for the steady state equilibrium to be stable, the magnitude of 4 has
to be relatively small, ie., 8 < G < 1.
In order to facilitate comparison, we write from (2) and (3)
ME
my = *E =Y — T — g,
¢
Mg = 35;_: = 91 + Q4172641
Repeating the derivation of B-F, suppose that the gross rate of return on money #,,, for

some reason rises slightly. This will canse m; to change by the amount of

dm, _ ‘5'%(1 - ) 20

<
as v > 1, 45
Ay ~(1 -;-}8%)? (45)

and cause 1) to change by the amount of

dmeyy  B1(1+ BT

B (14 5

> 0. (46)

Comparison of (45) and (46) indicates that a slight increase of m4, from its steady state
level of unity will always induce an increase in my, regardless of v z 1, but will induce
an increase in m; only if v < 1. Thus under the condition v < 1, both m, and my,,
will increase with the latter exceeding the former so that m,.; > m; > ™. m is the
real balances in the steady state equilibrium. In order to make individuals willing to hold
higher real balances in the next period, the gross rate of return on money should be higher

than it is in the steady state level. Repeating this shows that real balances will keep on

13



rising. Thus in both closed and open economy models the sequence of real balances will
be explosive if ¥ < 1.9

On the other hand if ¥ > 1 it can be immediately seen that m,,, increases as before
but . decreases. It follows that m.y) > i > m,. In order to make individuals willing
to hold higher real balances in the next period, the gross rate of return on money should
now be lower than its steady state level so that m;,; > M > m, 9. Repeating this shows
that real balances will fluctuate oscillatorily in the neighborhood of the steady state
equilibrium, convergently or divergently. The oscillatory movements would be converging
if the distance between my;,; and  relative to that between m, and /7 declines over time.
This would happen if the rate of discount g is sufficiently small. Dividing (46) by (45),

we obtain 1
dmy s _ 14 8y

dm,  1—7 °

(47)

It is immediately seen that as 8 decreases, so will the absolute value of ‘1’;",‘—:‘*’—'1—. The opposite
is true when f increases so that the oscillatory movements would be divergent when 8 is

sufficiently large. The critical point of 5 can be obtained by equating {47) to minus unity,
2
= =({1—— '7,
B=p=( ’T)

which is exactly the same as the bifurcation point S in (22) as it should be. When g falls
short of Gy, the oscillation will be damping and the steady state will be locally stable.
If B exceeds §g, the oscillation movements will be divergent and the steady state will be

locally unstable. The cyclical equilibria may emerge when 5 passes through 3,. This is in

*In our model, by definition,

1__&n dmn
T mend(zh)
and by definition,
g = 41 )
T+l
Thus, .
il :((?ﬁj)

i1

= —[mep + R s st

migr d{=i)

N
-

+
-

< >
= nr,t+1($-—1)>l) as y<1.

The condition holds for the open as well as closed economy.



sharp contrast to the findings in the closed-economy case. Setting e =1 and ey =¢3, =0

for equations (1} - (10) in our model, we can easily derive

dmey1 +

dmt

= |y |-

) (48)

2 =2 -

and setting (48) equal to minus unity to obtain the bifurcation point,
Y
= —>2>1.
b= T52
For the steady state equilibrium to be locally stable, the value of 8 has to exceed unity;
«y preference for the future”, in the words of Blanchard and Fischer(p.252). However,
in a closed economy model as B-F, a large discounting rate may be destabilizing. Our
diametrical opposite result regarding the stability condition (magnitude of 8) in the open
economy is due to the fact that in the open economy an increase in #,,, has an additional
effect which is absent in the closed economy, namely, that real income would decline

because the terms of trade would deteriorate with an increase in my;1.

4 CONCLUDING REMARKS

In this paper we have extended the Samuelson overlapping generations model with money
to an open economy under flexible and fixed exchange rates and showed that how cyclical
behavior of the real exchange rate (and the domestic price) can emerge from a quite
simple economic structure. Indeed, the result of this paper relies on the assumption that
residents in the “large” foreign country are risk neutral. This strong assumption enables
us to reduce the problem to a framework of a one-country model. Relaxation of this
assumption requires a more complicated two-country model, which is beyond the scope

of the present work but remains a challenging and interesting task for the future.
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