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ABSTRACT*

This paper extends Svensson and Razin's two period analysis of
the Laursen-Harberger-Metzler effect to the important case where
labour supply and output are variable. A terms of trade shift
alters the relationship between the product and the consumption
wage and so induces a change in output. This extension
substantially enriches their analysis. A temporary current terms
¢f trade deterioration has an ambiguous effect on the current
account, but their finding that a future deterioration leads to
an improvement in the current account is strengthened. The
effect of a permanent terms of trade shift in a stationary state
depends not only on the rate of time preference, but alsc on the
strength of intertemporal substitution effects. In the canonical
case of a constant rate of time preference the current account
deteriorates in response to a permanent terms of trade
detericoration if the degree of intertemporal substitution in
consumption exceeds that in leisure, or equivalently whether the
wealth effect on consumption exceeds that on labour supply.

The model is then extended to an infinite horizon by embedding it
in an overlapping generations framework. Intergeneraticnal
linkages through the labour market are now the source of some
complex dynamics. From an initial position of balance on current
account an anticipated temporary terms of trade deterioration
leads to a period of steadily increasing surplus, a deficit on
impact, and a further period of declining surpluses. A permanent
deterioration in the terms of trade leads to a similar period of
anticipatory surpluses, followed by a pericd of declining
deficits after impact.
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SUMMARY

The cbject of this paper is to examine the effects of changes in
the terms of trade on the current account of the balance of
payments. This is a question which has been previously examined
by a number of authors, but the large terms of trade shifts which
have occurred in the last decade have led to a reappraisal of
their work in the light of modern theories of consumer behaviour
which emphasise the role of wealth in smoothing expenditure over
time. It was previously argued that a terms of trade
deterioration implied a fall in the real income of consumers, a
reduction in savings and therefore, a worsening of the current
account. However, matters are less clear cut if the terms of
+rade deterioration is permanent since although real income falls
there is no reason for the pattern of savings to change. Recent
analyses have demonstrated that the effect on the current account
is complicated and depends on whether increments in wealth tend
to lead to uniform increases in consumpticn over the consumer's
lifetime or are concentrated in particular periods. In other
words it depends on their degree of time preference or
“impatience". 1If they tend to become less "impatient” as wealth
rises then a permanent terms of trade deterioration will lead to
a deterioration in the current account and vice versa.

We extend this recent work to allow output to vary as well. A
terms of trade improvement makes production more profitable than
before, leading to an expansion in output and an increase in
employment and wages. The effect on the current account depends
not only on the way the consumer's rate of time preference
changes with the level of welfare, but also on the relative ease
of substitution of consumption and leisure between different time
periods. If consumption can be easily switched between different
time periods then a terms of trade deterioration will also tend
to lead to a deterioration in the current account. Conversely,
if workers can be easily persuaded to work longer hours now in
return for more leisure in the future this makes an improvement
in the current account more likely.



(ii)

Finally, the paper geoes on to enrich the existing analyses by
replacing the simple two-period structure by one with a series of
overlapping generations. Even though each individual is
finitely-lived, the interaction between individuals of different
generations in the labour market leads to very complicated
behaviour in the c¢urrent account. Temporary terms of trade
shifts have effects of the current account long after those
individuals who experienced it have died, and the adjustment to
permanent changes is only gradual.

Although abstract the analysis confirms the view that the
behaviour of the current account in response to terms of trade
shifts is likely to be very complicated and depends critically on
whether such changes are seen as temporary or permanent, and are
anticipated or unanticipated. 1In general there seems to be
little presumption that it will either improve or deteriorate.




I. INTRODUCTION

The effect of tewmmns of trade changes on savings and the current
account was first pointed out by Harberger (19830} ané Laursen and
Metzler (1950}). A temms of trade detericraticn would reduce real
income and savings; then if investment and the govermment deficit were
o remain constant, the change in saving would be equal to the change
in the current account swplus. Hence the Harberger-Laursen-Metzler
effect implies that a deteriocration in the current account would

accompany & terms of trade detericraticn.

Recent contributions by Obstfeld (1982), Sachs (1981) and Svensson
and Razin (1983) have placed the analysis in an evplicit intertemporal
cptimisation framework. The paper by Svensscn ané Razin is especially
elegant and they decampose the effect of a2 terms of trade change into
three camponents: an income effect through the direct revaluation
of net exports; a wealth effect on spending; and an intertenporal
substitution effect. They show that a temporary corrent (future) terms
of trade deterioration impliesa detericration (irorovement) of the trade bal-
ance, but that, in a stationary state, a permanent texms of trade changehes an
ambiguouns effectwhose sign depends critically onthe rate of time preference,
If the rate of time preference decreases with the levelof wealththen the
- cwrrent trade balance will detericrate and vice versa. In zn extension from
two periods to an infinitehorizon the assumption of a increasine rate of time

preference is shown to be crucial to the stability of the system.

One Limitation with these analyses is that the effect of terms
of trade changes on labour supply and production is ignored. & change

in the termms of trade alters the relaticnship between the product



wage, which is relevant to the firm's labowr demand decision, and the
consumption wage, which is relevant to the worker's lsbour supply

decision. It may also induce z wealth effect on labour supply.

The effect of changes in the price of imported intermediate
inputs on activitv has, of course, been of considerable interest in

t vears and extensively investigated by a mmber of arthors (see
Sachs, 198, and the references in Svensson and Razin for instance). Also
the consequences of a change in export prices when money wages are
fbcedanderploymentisdamnddetemﬁnedhasbeenanalysedbya&thors
such as Helpman (1976, 1977) and McKinnen (1976). However the fact
that changes in the terms of trade in final goods can have effects on

cutput even when the labour market clears seems to have

recaived little attention in the macroecencmic literature. Authors
incorparating a medel of the labour market similar in spirit to the cne
presented here include Branson and Rotemberg (1980), Buiter (1879), Riley
(1982) and Sachs (1980) although both Eransen and Rotembery, and Sachs
are primarily interested in examining the implications of nominal er

real wage rigidity, and none of them consider the implications for the
behaviour of the cwrent account. The closest antecedent of this paper
is Salop (1974) who notes that with flexible wages and a fixed money supply
a devaluation worsens the terms of trade, reduces empioyment and outmat,
but improves the trade balance. Neither she, nor any of the other authors
mentioned above, carry out their analysis in an explicitly intertenporal
model in which the distinetion between temporary and permanent, and
current and future, terms of trade changes can be properly investigated.




In the next secticn we extend Svensscn and Razin's two—pericd
analysis to incorporate the labour suoply decisicn. This extension
leads to a2 substantial modification of their results. In particular a
tamporary current temms of trade detericration which leaves the real
rate of interest unchanced has ‘an ambiguous effect on the trade
balance rather than leading to an increased deficit. On the one

hand labour demand falls because of the reduced profitability of

procuction, but at the same time labour supply increases as a
consequence of the fall in wealth induced by the terms of trade change.
Output may increase and the cuwrrent account may actually improve.

By contrast their result that a futime tems of trade deterioration
leads to an improvement in the cwrrent balance is strengthensd.

Labour demand in the current pericd is unchanged, but there is a
wealth-induced increase in labowr supply and a vt increase
in production.

In the case of a permanent terre of trade detericration which
leavestherealrateofinterestccnsﬂntmfindin&ctionmthat,
in a staticnary state, the effect on the cwrrent balance is in general
ambiguous. If labour supply or demand is inelastic we cbtain Svensson
and Razin's result that a necessary apd sufficient condition for an
improvement in the trade balance is that the rate of time preference
increase with the level of welfare. For the general case of elastic
labour supply and labour demand we £ind that in the cansnical case of
a constant rate of time preference the current account immroves if the
intertemporal substitutability of leisure with respect to the real wage
exceeds that of consunption or equivalently if the wealth effect on labour

SIoply is stronger than that on consumption.



A two period analysis is rather limited and not entirely satisfactory
since it does not accoammodate a very rich pattern of dvnamics in the
current account with a deficit in the first period imolying a surplus
in the second and vice versa. However, rather than adopt the infinite
horizen approach of Obstfeld, and Svensson and Razin we anbed, in Section
IV, the two pericd model in an overlapping generations framework.

The labour market provides an intergenerational linkage which is both
forward and backward locking. This linkage, which is not present in the
conventionzal overlapping generations model, proves to be a source of
camlex dvnamics. An anticipated tamoorary terms of txade detericraticom
leads, fram an initial position of balance, to a pericd of anticipatory
surplus, a deficit on impact, and a pericd of declining surpluses there-
after. In the case of an anticipated permanent termms of trade
deterioration, there is again a pericd of anticipatory surplus, wh:.ch
is followed by a period of declining deficits when the terms of trade

shift ccours. Section V contains a few concluding remarks.




IT1 sPENDING, OUIPUT AND THE TRADE ERIANCE

There are two pericds, indexed by the superseript t = 1,2 and m
goods, indexed 1= 1,...,m. The country is small and can trade freely
at the given world price vector gt, and has free access to the world
credit market with noninal discount factor D (measured in terms of an
arbitrary mmerajre). Borrowing and lending onlv takes place on this
integrated capital market and is the nly sowrce of assets and lisbilities
there being no real daomestic capital. & representative consumer possesses
2 well-behaved utility function defined over ¢, the mvector of
conSmotion in pericd t, and leisure T - L°, where T is the leisure
endowment and 5T is labour supply in peried t. To enable us to define
real variables we assume the- u‘c;i.lit}' fumection is weakly separable in each
pericds consumption and leisure:

1 .2

u=u(:=:,z,§—£l

, 11
where z° = g* (_gt)

Without loss of generality the functions gt(_gt) can be chosen o be
linearly homogenous. Then the expenditure function corresponding to u

can be weitten:

g(el o), DoY), W, oW, ul =

1

- - 5 L
min{P.c" - 0p7.g” + W (E-2h) ¢ IV (B-0) a2, 22, Tmnt TP e L

where @t(gt) is the expenditure fnction coarresponding to the sub-utility

function gt (gt) and Wt is the wage. Since _I_’_t.gt = ¢t(§_t) zt, zt may be

(2)



interpreted as real spending and ~ (15‘t

) the associated price index.
Defining the real orice vector gt = Bt/ o* (gt) the intertemporal

budget constraint mav be written:

E(l,é,wl,awz,u) = ._E(wl-f‘ﬁwz) +T=a . (3

were & = DoY(1/01 @Y = real discomt factor
W= Wt/ot (Et) = real CONSUMRLion wage
= = real profits (measured in terms of pericd 1 consumpticn)
a = real wealth (9r;sent value of human and non-human

wealth in temms of pericd 1 consumption)

anﬂmhaveusedtheprcpertythatﬂueexpendimrefuncticnislinearly
hamogencus in prices. Thus real spending (zt) and labour supplies

are given bv:

zl = El (l,ﬁ,wl,swz, )y = zl (wl,ﬁwz,ﬁ,u) ee. t4al
22 = Ez(l,é,wl,awz, w o= 22 (wl,6w2,5,u) —e (4
d=T-m 0, mtw = 2t ed,sw ... (4c)

F =T -5 et = 2Rt et s .. {40




On the production side we assume that the technology is well-behaved,
separable between periods and takes the fom £ (vo,n%) = 0 where v = a5
is a linearly homogencus value added function, 3_~'._t is an m-vector of
outputs/inputs, and nt is labour input. The assamtion that the
technology can be written in this form is not entirely irmocious since
it implies that all irmputs are co—gperant with labour and that a rise
in the price of a non-labour irput leads, ceteris paribus, o a fall in
labour demand. Non-labour imputs may, however, be non—co-cperant. Then
the profit function may be written as:

t[q,t

t t h oy <R A S

I K~ WonETwt,nT) = 0

eee (3)

(gt) , W = mex(p

where ?t(gt)ﬁt.zt/vt is the price of a unit of value added. Using “<he linear
haeegeneity of the profit function the real present value of profits
is:

1 2,2 2

=l Wt + ere )

we. (8)

where 2% = v5 25 0% 0%) = temms of trade.’

Kote that this definition of the tems of trade as the price of value

added relative to the price of consumption is rather different frar the usual one,
but is both convenient and the natural one te use when supply is variable since
it gives the rate at which production can be traded for consumption. Real

T output in terms of consunetion goods ytand labour demands are then civen bv:

yl = }.lvl = klﬂi ()\1

,wl) Alvl(wlfll) ... (7a)

2 =332 an202.8) = 122202



:n:L = - Hi().l,wl) = nl (wl/Al) . {72)

n? = - 12027 = 22 Wind) : een (7
And labour market eguilihrium by:

et et =t et .. (8a)

226 8%, 8,0 = n2 WBA%) S

Differentiating (3) we cbtain:

£ u = tlat + 2fa(e) - 225 + an e (®
and fram (6) using the linesr homogeneity of 1° (7% ,wh):

ar = vt - et + vaed) - 2w e (10)
Hence:

£ =viar + sfe? + plas e QL)

where b = y© - 2% = real trade balance in pericd t in terms of that
periocds consurption goods.

The change in real spending is cbtained by differentiating (4a)
and using (11):

azt = ziad + ziale?) + zhdi + 2l ol + efal + %8 ... (2)




where z; is the marginal propensity to sperd out of total wealth a.

Tne change in real output is cbtained from (7a):

v = W -viwl/?.l)d).l +_V1t'.?Ml ... (13D

To cbtain the change in wages we differentiate the svstem (8)
and use (11) and the fact that va = niwtfkt to chtain:

1.2 1,12 =~ 1-
rﬁ'v +v/; L6V o+ ek \ \'dx
| @
LAt R L S, SN l_ds :
1 - 1 -
Tv it i ]' Gw g
= i e (14)
2 2,2 2 ! 2
- I;l vl/éw - £2_1 Ld(ﬁw )
whenece:
T’dwl - 'I'd)\l"'g
t I
_ 2 -
= [dij] ar l aee (13)
ld (e | Las |
- - R N U 1,1 121
where dll = [(vlféw 22) (ﬂ.av + vl/). )+ 121 v Y /b

[w2 /8 - K.z)ﬁ‘.lﬁvz Y

It

12( iavz + v /» )I/a

42



In analysing the effects of terms of trade shifts it is necessary
to meke an assumption about how changes in the terms of tmade affect )
the discount rate 6. This requires medelling monetary policy and the
determination of real interest rates in the rest of the world. 3s a
bencdmark we assume, by the principle of insufficient reason, that ¢
is unchanged in the face of terms of trade-shifts. There is something of
an asvimetry irvolved in assuning away intertemporal relative price effects,
but aam.tb.r;g intertenporal relative wage effects in this mammer. However,
it does seem the most natural assumption to meke, at least for pedagogical
purposes. It is perhaps more convincing for pemmanent rather than
tenporary shifts. However, it should be borne in mind throughout the
following discussion that if the discount rate alsc changes then inter—
temoral relative price effects may modify the conclusions. In partichlar
b? > 0 is sufficient to ensure the coefficient cn G¢ in (16) is negative
0 that in this case an increase in the discount rate will tend to lead

+0 a detericration in the current accoumt.

Svensson and Razin find that a temporary deterioration in the
terms of trade which leaves the discount rate unchanged (@' < 0,
@2 = @ = 0) wneanbiguously worsens the trade balance, there being a
direct incame effect which is only partially offset by a wealth
induced fall in spending in the current period. This effect is
captured by the tem (1 - z)v' in (16). However when production is
variable there will also be a wealth induced rise in labour supply
in both pericds as well as a direct fall in labour demand in the
current period as the product wage rises. Caonsequently the consunmion
wage falls in both periods inducing substitution away from consuaotion

towards leisure. Thas the overall effect is ambiguous and the trade
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III PERVENENT TERMS OF TRADE CHANGES IN A STRTIONRRY STATE

Tc shed further licht on the conditions under which (17) holds

we consider the special case of a stationsry state with initial
trade halance equilikriun. Specifically we assume the utility

function can be written in the form:

u = ufe’,e™) (183

Then the expenditure function can be written Ely (1wh) ,x (6,6w) ,ul

where x(.) is a linearly homogenous expenditure function, per it

of utility, corresponding to the (linearlv homogenous) sub-utility
function h(.). Thus e® may be interpreted as an index of real "welfare"
in period t i.e. incorporating leisure as well as consumstion, and

x* is the associated "cost-of-living" index. Then we may write the demand
functions for “welfare" in each period as the derivative of the
expenditure fimction:

o

i
1
b )
it

1 € X (1 le) » Gx (1 rwz) sul ... [29a3)

38
T

]
o
It

, = el (L), 6 ) ] cer (19b)

We also assume the production technology, and hence the profit function,
is the same in both pericds.
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Consider a stationary state in which worlcd prices gt, tne wage W
and the texms of trade J.t are the same in each period. This implies
+= .
output yt, expenditure z°, and emlovment o * are also the same in each

pericd and the trade balance b is identically zero.

Since the Hicksizn demands are homogenous of degree zero we have,

deleting time superscripts when redundant:
ei+ée})=el+ée =0 . (20a)

Xpp ¥ WXyp T Xpp tWxgp = 0 v 120R]

Usinc these results we have fram the proverties of the expenditure
function:

oo o 1

z) = wzxzz/xl + 1’.2);1/)(2 ... (212)
= -y 7 (21b)

= T 2y /X

l = 42 .= _ _ g

o= ko= ZX22/X1 L sws [21€)

i 1 2

L= e ) ce. (218)

11

za = eaxl o (21e]

2 2

za = eaXl ee. (21F)

i _ 1

f.a = e %y ... {21qg)

2 _ 2 =

LT - eus .-« (21h}
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Pinally the budget constraint implies:

o 2 o1 2
1= (ea+ Gea) (xl+w’x2) = (ea+0ea}x e (22)

We proceed to consider three special cases:
Case 1: x2(=x22) = C.

This case of inelastic labour swoply is implicitly that
considered by Svensson and Razin. Substituting (21) and (22) inco (6},

setting appropriate terms to zerc, we cbtain:

1,a 2.1 _ 2 _ 1 T
dn”/dn = dvy (ea ea_) = Gv(za 2a} el (23
0 as 22 Z zl
a a

Rot swprisingly we also cbtain their result that a permanent terms

of trade deterioration leads to 2 deterioration in the current trade
balance if and only if the slope of the wealth expancion path in

(2,2%) space is greater than unity. This result is cuite intuitive and
is portrayed graphically in Figure 1. 2 is the initial equilibrium, and
a permanent terms of trade deterioration shifts the endowrent point alonc
the 45° line 0A to B. The line AC is the wealth expansion path formed by
the locus of points where the marginal rate of substitution is {1/8)

and drawn with zi > z;. The new equilibrium is point € where the
indifference curve is tangent to the new budget line and there is a trade
deficit in pericd 1. As drawn the slope of the indifference curves

along the 457 line OBA must be decreasing in absolute magritude in the

region of 2 as welfare incresses. Hence the condition zi > z; may be

equivalently expressed as the requirament that the rate of time



FIGURE 1
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preference p{u), defined as
ot =ty et ed)my et |, -, e D)
e e

decrease with the level of utility.

Case 2: v1=0.

The case of inelastic labour demand is superficially very
similar to Case 1. Substitoting (20) and (21) into (16) after setting
gppropriate terms to zero yvields, after a little algebra, the effect

of a permanent change in the terms of trade on the current trade
balance as:

1y

I L 2_ 1,1, 1,0l 1
d /D = Vx(ea ea) (5:.1 + iz)/(ﬂl £

... 125}
2 1 1 1, >

>0 as (ea-ea)(6£l+12) <0
I£ (5£1+£%) > 0 we cbtain the same result as Case 1 that a necessary
and sufficient conditien is ei > e; (or equivalently zi > z;) -
However if the real interest rate is sufficiently high (¢ small) and/or
the intertemporal substitutability of leisure is relativelv nigh
(E.Jé/i‘;t near unity in absclute velue} then these conclusions are

Frecisely reversed.
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A first glance this seems to be in contradiction to Figure 1,
since the new endowrent B and egquilibrium C are as before. The scurce
of the paradox lies in the fact that AC no longer represents the
wealth expension path because along AC changes in wages are taking
place. Figures 2(a) and 2(b) portray events in (e),e%) space.

A BA, is the "welfare possibility frontier" representing the combination
cf el emcifz2 the consumer can pick given the fact that his consumption
of leisure and his wealth are fixed. It is easy to demonstrate that
that it is concave and that it has a slope of (-1/4) along the 45°

ray 0A. A terms of trade deterioration shifts this frontier ints

BIBB.?‘ The wealth expansion path AC corresponds, as before, to the

locus of points where the marginal rate of substitution is (1/8) and is

1 2 1

drawnwithez>e
a a

. However quasi-concavity of ulzt,z%, 3-8 ,E—-Lz) does
not necessitate the guasi-concavity of ﬁ(el,ez) , the only requirement
keing that the indifference curves corresponding to ﬁ(el,ez} are

less concave than the welfare possibility frontier. I they are convex,
as in Fiqure 2{a), then a point on BC such as D must be the eouililrimm
where there is a deficit in the first period. However if meyr are
concave, as in Figure 2(b), then the new eguilibrium must be on BB
such as D where there is #rade surplus in the first period. Note,
howmever, that in this second case the slope of the indifference curves
increase in absolute magnitide along 0BA as the index of utility increases.
Hence the conclusion that there is a surplus only if the rate of time

preference increases with the level of welfare is still walid.

Intuitively the following secuence of events cccurs. A permanent
terms of trade deterioration leads to not only a wealth-induced fall in

expenditare on goods but also a wealth—induced rise in labour supply.
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With inelastic labour demand the (discounted) wage will fall in both
periods and if e) > &> then the fall will be greater in period 1.

This in turn encourages intertemporal substitution of spending which
may be sufficiently large to offset the initial bias in favour of
relatively greater spending in period 2. Alternatively one could view
the consumer as beiné "forced" to consume relatively too much leisure
in period 1, this raising the merginal utility of period 1 conswmtion
relative to that in period 2 and inducing & redistribution of spending
in favour of period 1. If this is sufficiently profitable (¢ small)

and intertemporal substitutability is sufficiently high a deficit rather
than a2 swplus in period 1 will result.

Case 3: ei = ei

Cases 1 and 2, where output is fixed, focus on the role of
differential merginal propensities to consume oot of wealth in each
period. In examining the general case it is helpful to abstract from
such effects by assuming they are identical, or equivalently that the
rate of time preference is constant. Once again using eguations (16),
(20} and (21):

& /e = V) Q=8) Lo /% + v (16 2] (w.Q':.L)_ + zé} A6A e (26)

AV
Ay

b 1
0 as z, —wﬂ.z

or Z_ < - wi
a a

or z % w(i-g)

- ! . 1,1, 1 1
where & = vy [vl/w 4 (1+8) ] /we + Ue,l+22) (Ll 12)
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Thus a permanent terms of trade deterioration leads to a current
deficit if the degree of intertemporal substitution of spending in
response to a wage change in any pericd excoeeds that of leisure, or
equivalently that wealth effects are stronger on consumption then
on labour supply, or eguivalently if the share of wealth devoted to
consmption exceeds that devoted to leisure. Unfortumatelv a omplets
diagrammatical analysis is difficult because there are now four
choice variables in the preblem. In tems of Figures 2(a) and 2 (k)
the wealth expansion path AC is now coincident with 0BA. However
the chosen levels of labour supply are now parametric +o the welfare
rossibility frontier. If &' > 17 then the absolute value of its slope
along CER is greater than (1/¢) and the eguilibriwm soint C is to the
right of OBA and vice versa if Ll < 22. The cptimal combination
cbvicusly involves choosing 40 and 1 so as to reach the highest
utility level, kut there does not seem to be a simple way to interpret
the conditicons associated with (26) graphically. However, it is clear
that even in 2 staticnary state a decreasing rate of time preference is
neither necessarv nor sufficient for a permanent temms of trade

detericration to lead o a current deficit.
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IV THE MULTIPERIOD CASE

In the simple two period model developed above a deficit in the
first period implies 2 swplus in the second and- vice versa (since
g + &% = 0). vhether a temms of trade deferioration leads to a deficit
or a surplus is therefpre not of great concern for the stability of
the staticnary state. Howevexr, as noted by Chstfeld, and Svensson and
Razin, if the plamning horizon of the model is extended from two pericds
to infinity then, in the simple case of inelastic labowr supply, a
decreasing rate of time preference implies instability of the stationary
state. The reason this problem arises is as follows: a permanent texms
of trade detericration also lowers real wealth, but if the terms of trade
deterioration alsc leads to a deficit on the current account there will
be further decumilaticon of assets moving the econamy further away from
the equilibrivm level of wealth., In principle this process could continue
uwntil all production is used to service the resulting debt and consunpticon
ceases campletely. However, long before thig state is reached the
small country assumpiion of a fixed interest rate is likely +o become
inappropriate. The same limitations apply, muetatis mutardis, for a

permanent terms of trade improvement which leads to a current accoumt surplus.

The results derived in the preceding section suggest that an
inereasing rate of time preference is neither necessary nor sufficient
1o quarantee stability of the stationary state in the general case where
labour supply and output are variable. In the special case considered
above of a constant rate of time preference stability will obtain if the
degree of intertemroral labour substitution is high relative to that of
consumetion or equivalently that wealth effects on labour supply are more
powerful than those on spending.
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Bouations (4) still describe the spending and labour suoply decisions

of households, while equations (7) still describe the sipply of cutout
and labour demand. The profit function for each period is agssumed to

be the same so that the cutput supply and labour demand functions are
time invariant, as is the discount rate ¢ which is anitted as an argument
in the household decision rules. Then labour market ecuilibrium in
period t is _give.r; by:

ntnt = gty g2t
= et e+ 2t et st et een (27)
Whance:
2, L1 1.t 2

2% 4 (bt 5’"“2't _v‘i:/wt)dwt . M;,tdﬂtﬂ 1, tduth rtg,td

= - v;‘ atnt ... (28)

Iet etdmtemeshareofpmfitspai.dtotheyumgmperiod

t. Then the analogue of eguation (11) is:

Eﬁdut = ettt ¢ a1a2r L gty Bl g B

+ et + 5 a-stH TG B e (29)
Suppose profits are distributed in proportion to labour supply as
in 2 profit-sharing scheme so that et l t/zt Ther the first two

terms on the right-hand side of (29) axe identically zero and (28) becames:



_P_i.,tdwt-l / t 1 g ,t)dwt _ 61%,1—. @t o
.r.g'tet'lvt'la;\t'1+{za (1-¢%) xif + stzl e Eatet L G0
+ 582 T g™y T g

This is a2 second-order difference equation describing the evolution of the
vage rate in temms of past, current and future shocks to the terms of

trade. More will be said about its properties below. The current

account is given by:

bt =yt - @it 4 zz,t?

2 rwtn® - 2lal e A8 - 2t st oY L e

And using (29) the change in the current balance is:

&° = -ziftst‘lvt“laxt"l + {vttl-etz; 't sa-eT z2 By - WSSt
T e e e R e e e
_ azé’tdwtﬂ . 3

Bouation (30) may be solved for dw® and then substituted into (32) to

give the path of the current account which is clearly fairlv complicated.
To achieve sare further simplification return to the stationary state of
Section ITT, inwhich not only agyregate varisbles are constant over time,
but also z-'F = zz'tﬂ and El’t = 12’t+l and the rate of time preference

is constant. In that case 8 = % and equation (30) becomes, where L is
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the lag operator:

@ v o)+ O = (/200 @+ oy LT e (33)

wiere o, = {Ll

1
l(l+5) - VI/W}/LZ <0

ay = 1+¢- Ze/wﬁ.a >0

o
4

= -wvlflv = elasticity of supply of output

New the lag polynamizl on the left hand side can be rewritten:

L+e, = 8L = (- L)

L @ren) = (moy) (0,27 03T oLl (34)

wherenl+p2+ul=0andplpz=6. Nwm1<-(l+6)

Sc both plandozarepositivewiﬂ;atleastonemt less than wnity.

I.etplbethesmllestroot. Thenpl¢6%andpz>é%. Supposecz-cl;
it follows that Py + Py < ZL-*-SZ5 <oy which is a contradistion. Hence
Py > l,-o:L < ¢ and the lag polynomial (34) is invertible.

The current account (32) may now be written as:

&° = (2,0/2) (L + aq + s hat - z;(L oy * L Mawt ... @5)

where oy = 1+ ¢ - 20 + c)/z, o

w
[

1 1
@, [zl (1+5) - vl]/z2 > 0

From {21} P.az}z“ = F.éza s (33) and (35) may be combined to yield:
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-1 t

& = (z,v/2) (aymey) + (a4—u1}(L+u2+6L_l) (ml+eL'1) @t ... @8

Rearranging and factorising using (34):

ot

1,-1

B = (2,9/2) Layto o =0,) + (o= ) (@ - é)c;l(l—::lL“ ) <1~o51L)'l]&t
ZaV
= "2"'[';2_'—‘:1-)- 1{(&'133—&2&4) + 291 ((:l+0.3—c.2-tx4)] “+ .. (37
oy lagma) (o me ) (Lismp L 7+ L7 (o, 27 N0

Hence the response of the current account to an anticipated shift
in the terms of trade consists of a contemporanecus impact effect given by
the first~term on the right-hand side of (37} and a two-sided gecmetric lag.
Purther pest changes in the terms of trade have a somewhat larger effect
and decay slower than changes equivalently fer into future. To sign the
impact effect note that using equations (21) and (22}, after a littie
algebra:

(u1a3 - a2c4) + (1+3) (c;1+c3“c.2-a4) ... (38)

]

(ul + 1+8) (c:3 + 1+3) — (az 4 143) (:24 + 1+8)

Hence eguaticn (37) can be rewritten:

£ 297
dh” = _2—(W {1 (1+6-—2;l) (’..'.24-(:4-0‘.1—33)} + . (39)

rylag=e ) oy ) (T (5—;:11.)'1 + 27 (12 1L’l) y1ant
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Thus, since Py < 3, the impact effect is positive if apd only if:
log +a,) » (g + &q) -.. (40)

Substituting for the ay and using equations (21) and (22):

o 1ol 1 . _ 1 . 1
(u2+a4)— (oal+u31 = [(22 £l) (Ho)w&a ViR, 25221/(1+6)w“a2a£2
>0 oo (41)

Hence the impact effect, for this special case of a stationarv state
ang constant rate of time preference, is positive. Thus an anticipated
temoorary terms of trade deterioration leads 0 an epomentially inproving
carrent account until the moment the terms of trade deterioration
occurs when there is a deficit. Thereafter there is again a period of

-surplus which decays exponentially. This is illustrated in Figure 3.

Now let us consider an anticipated permanent terms of trade
detericraticn ccouring at + = 0. As before there will ke growing surpluses
as the tems of trade shift draws near (thev will be larger than in the
case of a temporary shift, of course). Froam the moment the shift ocoars
there is a constant tendency to deficit from the impact term coupled
with a growing tendency to surplus as the date of the terms oftrade shift
recedes into the past. The long-run inpact is foumnd by setting L = 1 in
equatdon (36):

Lim %/a% = 2 vl oy, - 21e3) * (#8) loghoymoy=a5)1/2 (460 ) ... (42)

tor

kil

¢ from (38)



Figure 3: Time path of current account in response to an anticipated temorery
terms of trade detericration at t = 0.
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Figure 4: Time path of clarrent account in response t0 an anticipated permanent

terms of trade deterioraticn at t = 0.
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This is not a trivial resul: since a non-zero long-run value of the
current balance which is just sufficient to service the new steady-state
value of debt is perfectly feasible. It foliows that there mast be a
deficit throughout the periocd after the terms of trade detericration.
This is portrayed in Figure 4.

The det:ails of hehaviour wnder wnanticipated shifts will, of course,
be slightly different. Suppose it is ammomced at t =1 £ 0 that a
previously unanticipated terms of ‘rade shift will occur at £ = 0. Then
equaticns (30) and (31) must he modified for £ = t to take acoomt of the
fact that the ¢ld are constrained bv the decisions they made in pexiod
{1=1) on the basis of faulty expectations of w'. However, the behavicur
of the cwrrent accomnt in ensuing periods is still qualitatively similax
to that for £ > 1 in figures 3 and 4. The details are left to the reader.
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v CONCLUDING REMARKS

In the previcus section we have shown how the introduction of
varisble labour supply and output into an open econcmy overlapping
generations model can produce a camplex pattern of dynamics in the
current account throuch intergeneratjonal linkages in the labour market.
Particularly ncoteworthly is the two-sided nature of the distributed
lag whvich leads to a current account improvement in anticipaticon of a
foture terms of {trade detericration. Obwicusly this is not the only
source of dynamics. Persson and Svensson (1983), for instance, investigate
the implications of introducing damestic capital formation into an open
econany overlapping generations model with inelastic labour supply.

2 change in the discount factor changes the rate of capital fommation bv
the young and has implications for cutput and the incomes of the yvoung
in the following period. Alternating periods of deficit and surplus may
result. Integrating these two propagation mechanisme in a tractable
mamner is not trivial, but it would appear that such a carbination would
have the potential to produce yet more complex dynamics including the
possibility of extended cycles.

Finaily, the assumption of an indtial stationary state is also
important sinee it rules out the possibility of revaluation effects on
financial wealth from texms of trade changes. Sinee memy countries are
substantial net debtors or creditors such effects are likely to play

an important role in the real world.




FCOCTROTES

1 It follows that a change in naminal world market prices 2 = CE’l,, .

therefore affects the terms of trade in each period according to:

m
A/ = i£1 B¥/Y =B 0 /0) (@ /R
where ‘.Ui = S‘E'/BPi and (Pi ‘Pi/‘if) and {Pi 'bi/@) are the value

added and expenditure shares of good 1 respectively.
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