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NON-TECHNICAL SUMMARY

Our discussion ot Fundamental Equilibrium Exchange Rates {FEERs) is
organized around the concept developed by John Williamson. The FEER is the
real exchange rate path that produces an equilibrium, or trend, current account
of the balance ot payments that is exactly matched by 'structural’ capital flows.
In this paper we provide estimates tor FEERSs tor the G7 over the period 1971-88
using the characteristics embedded in our Global Econometric Model, GEM, and
compare them to real exchange paths over that period. Our analysis is
‘medium-term’, in that we abstract from the dynamics of the real world, but we
do not discuss long-run equilibrium, largely because ot the rather long time
horizon involved in achieving an equilibrium associated with purchasing power
parity.

The paper considers the determination of the current account in the medium term
and calculates the “rend' current account that would be associated with any
particular exchange rate. The body of our analysis deals with the trade accounts
of the G7 countries, using econometric estimates embodied in the Naticnal
Instilute’s world model — GEM. We have estimates tor income and price
elasticities tor trade in goods and in services, and we aiso have refationships
determining the influence ot world prices on each country’s export and import
prices. These estimates, along with trends derived from the data tor the period
1970-88, are used to produce estimates of the relationship between the balance
ot payments on goods and services and the real exchange rate. We then consider
appropriate assumptions tor determining the level of internal balancs, allowing
in particular tor the potential dependence of the NAIRU on the real exchange
rate. When we look at the world economy as a whole we take into account
interactions between world ouiput, trads, oil and commodity prices. We also
analyse the influence of income flows from overseas assets and liabilitiss on the
trend current account.,

We do not presume that the only equilibrium trend current account is a batanced
current account. Structural capital flows (or equivalently, non-speculative flows)
may exist for long pefiods of time, and they will influence the sustainable
exchange rate. They may reflect changes in portfolio preterence towards holding
a higher proportion of total wealth as overseas assets, or differences in the rate
ot return on real domestic assets relative fo overseas returns. Inboth cases these
capital flows will be maintained until a new portfolio equilibrium is attained, and
this may take many years. The trend current account relationship produces many
possible paths tor the real exchange rate, but the FEER is the only one of these
which is consistent with the level of structural capital flows that we have assumed
will take place in equilibrium. The FEERs vary over time not only because the
structural capital flows change, but aiso because ot divergent trends in the frade
and output characteristics of the economies involved.



Our sensitivity analysis, concerning alternative assumptions about exogenous
variables or possible structural shifts in trade relationships, strongly suggests a
wide range ot possible values tor FEERs. The model suggesis the US FEER
represents a devaluation of the dollar compared to current (89Q1) levels ranging
from 5-15%. However, an even larger range tor the dollar may be prudent partly
because of the unusually high and unexplained level of US imports over the last
three years. The FEER for the Yen represents an appreciation ot 5-15%, with
the major uncertainty here concerning the structural outflow ot Japanese capital.
The FEER for the DM is 7-17% above current levels. In the UK a large part of
the deficit in mid-1988 represented a problem of excess demand on our
assumptions, but the remainder implies a FEER representing a devaluation of
sterling of betwean 0-10%.



1. Introduction

This paper analyses the factors influencing the determlnation of the
exchange rate ln the long run. HWe feel that this is a useful way of
approaching exchange rates which may not be at equillbrium, because there
are equllibriating forces zat work which may push aectual exchange
rates toward eguilibrium. g'There are, of course, a number of other
factors, such as real interdst rate differentials, uvnanticlpated shocks
and mistaken expectations that may result in large deviations of exchange
rates from their equilibrium.

We have organlsed our discussicn around the’Fundamental Equilibrium'
exchange rate (FEER}. This is the exchange rate path that produces a
current account of the balance of payments that ls exactly supported by
'structural’ capltal flows. ‘The deseription of the capltal flews as
'structural’ is clearly crucial here, as the current and caplital accounts
of the balance of payments always match by definition. The, scmewhat
imprecise, definitlon of structural wve shall! use here are flows-that are
responding to long term profitability differentials and to underlving
poritfolle preferences. Hence these structura: flows are not generated by
interest rate differentials or short term exchange rate expectatlons. As
these two factors are generally acknowiedged to have & Key roig in
determining short term exchange rate movements, then the FEER corresponds
in some sense to a medium or long run exchange rate path.

The concept of the FEER stems from the wrltlngs of John Willlamson
{e.g. WHilllamsoan, 1983). Hiiliamson’s concern, widely shared among
economists and some policy makers, is that deviations from FEER paths to
a censiderable extent reflect attempts by governments to export inflation
through high domestic interest rates, or speculatlve bubbles generated by
the foreign exchange markets themseives. The example of the US dollar in
the eariy elghtles 1% the polar case, Hoth types of deviatlon appear
undesirabie. However the concept of an exchange rate approaching "its
fundamentals® has been widety used by City forecasters 1n recent years,
and caleulations of FEER type numbers have been received with
considerable interest 1n such circles, partly because of their
forecasting potentlal. MNeedless lo say it 1s alse of toplcal importance
for the current UK situation.

In this paper we provide estlmates fer FEERs for the (7 countries
over the pericd 197188, Our estimates are based on deriving a
relatienship between bthe current accocunt and the real exchange rate. The

observed current account depends upon the actual and past values of the



factors affecting trade in goods and services, such as the real exchange
rate, R, world income YW, domestlc lncome Y and real commodity prices
RCOMM, as well as upon existing stoeks of overseas assets and llabilities
which generate income flows. However, we wish to abstract from both the
current dynamic effects of past events and from divergencies of actuai
exchange rates and levels of demand from their sustalnable equilibrium
vaiuves. Hence cur analysls depends upon abstracting frem these factors
and deriving a projected current account based on trend levels of lncome
and commodity prieces. For any glven real exchange rate we may say that
trend lncomes etc give us a trend current account las a per cent of GDP),

cbkst, where

cbst = g{(R, YWI, YT, RCOMMT ...)

where an appended T denotes trend vaiues,

He do nol presume that the oniy eguilibrium trend current account is
a balanced current account. Structural capital flows may exist for long
periods of time, and they will infliuence the sustalmabie exchange rate.
If there is a change in portfollo preference toward holding a higher
proportion of total wealth as overseas assels, or If the rate of return
on real domestic assels falls reiatlve to overseas returns, the asset
holders will not wish to maintain their pre-shift allocatlon of assets.
The shift will generate a sequence of capital flows that will be
maintained until a new portfolio equilibrium is attained, and this may
take many years. We express the structural capital flow, cbss, as a
proportlien of nominal GDP, both because this seems natural given that GDP
is a good indicator of total wealth, and also because we have chosen to
scale our curreni balance deflicit by nomlpai GOP.  Our estimates of cbss
are schematic, but they do allew us toe produyce an estlimate of the
equilibrium real exchange rate. The balance of payments is in a
fundamental equllibrium when the path of the structural caplital flouws,
cbss, is equai to the path ef the trend current account, cbst. Thke
exchange rate path, FEER, that produces this equilibrium is our

fundamentai equilibrium exchange rate. HMore formally we soive:

chss = g(FEER, YWT, YT, RCOMMT, ....)

for FEER glven all the other variables. The FEFR path clearly depends

upon the level of structural capltal flows, and hence is not unigue.



Qur paper produces paths over time for the FEERs which vary not only
because the cbss value changes, but also because of divergent trends in
the trade and output characteristics of the economlies involved. Our
calculations alse use the historleal values of the overseas asset and
1iabllity stocks, and hence the equilibrium exchange rate we calculate at
each polnt in time depends upon the history of the actual current
account. A history of defliclts reduces overseas assets, and hence the
income flow from them, reduces the trend current account and hence leads
to a devaluatien in the FEER. This, along with the use of estimated
trade equations, not Purchasing Power Parity (PPP} means that our
caiculations are medium trem rather than long term. Our FEERs may be
described as the exchange rate that would be sustairable Lf incomes and
commodity prices returned to their trend values lmmed1at..f.-1;,,r.1

Section 2 of the paper considers the trade accounts of the &7
countries, using econometric estimates embodied 3in the Natlonal
Institute’s world model - GEM. Section 3 consliders apprepriate
asgumptions for the level of interral baitance, allowing in particular for
the potential endogeneity of the NAIRU to the real exchange rate. This
secilon also considers a set of Interrelated declsions about trends feor
world output, trade, oil and commodity prices. Section 4 censiders
income flows derived from stocks of overseas assets and liablilties, and
various possible estimates of structura: capital flows., Sectlon 5 of the
paper presents estimates of FEERs based on the preceding three sectlons.

Section 6 offers a brief conciusion.

2, Trade

In this section we explain why we do not use purchasing power parities,
and then we set out the structure of GEM's goods and services trade
equations. These are then put together to derive an expression for the

balance of payments for goods and services.

ta) Purchasing Power Parity

The concept of Purchasing Power Parity [(PPP) has been used extensively to

1 We do not wish to imply that this is where actual exchange rates
‘shouid be’ under these assumptlons. Actual exchange rates may differ
from FEERs because of Interest rate differentlals, for example. in
addition, given the forward lcoking  nature of  exchange rate
determination, exchange rates may be headlsg for a level of the FEER in
the future, which may differ from current levels.



calculate long run exchange rate levels. We do not use 1t here, and we
begin by outlining our reasons. Purchaslng power parlties are the rates
af currency conversion that would equalise the purchasing power of
different curreacies lsee OECD Economic Studles 1987). At this rate of
exchange a glven amount of currency would buy the same bundle of geods in
all relevant countries. The idea is that if exchange rates deviate from
PPP, agents In one country would then buy their goeds from overseas
therefore setting up trade fliows. These trade flows would, ceterls
paribus, return the exchange rate te its PPP level,

The {irst point to make is that PPP calculatlions are only relevant
te the trade side of the current account; they have nothing to say about
Income flews f{rom overseas assets (known henceforth as IPD) or structural
capita: flows. It is still possible to use PPP caleulatlons if they are

caugmented by modeis of these other elements.z However cnce we do this, we
need estimates of the response of trade flows te deviatlons of the real
exchange rate from PP?;3 this requires econometric trade equations. Yet
these equations alse contaln an estimate of the leve: of the real
exchange rate consistent with trade balance, an estimate which is likely
to differ from PPP. We believe the estimate based on economeiric trade
equztlons to be the more useful for medium term analysis. They represent
the behavieur of trade flows that actually take place, rather than flews
that might hypothetically oecur with arblitrage. They may capture the
effects of a number of non-price factors l{e.g. relative guality or
rellablility 1n  differentiated products) not considered in  PPP
catculations. Finally arbitrage itself is limited for consumers {because
of travel cosis etc), while fer producers it invelves changing production
tocations (to seek cheaper labour} which may take some considerable time.

We have based our calculations of the relationship between G7 trade
flows and Jlevels of the real exchange rate on the trade egquatlons of the
National Institute’s Globai Econometric Model (GEM). [Complete details

of the modei are given in GEM (1989). A shorter descriptlion is contained

See Krugman [(198B8) and Goldman Sachs [1987) for examples.

Under the iaw of cone price, deviatlon [rom PPP could potentially iead
to  extremety large trade flows ({i.e. competitiveness elasticities
appreaching infinity}. However this would only apply to trade in
homogencus goods, while most trade probabiy lnvelves differentiated
preducts.,  PPP might heoid when the trade account is net in balance if aill
supply elasticities were infinite, but we do not consider this a
realistic possiblility.



in Currie and Wren-Lewis, 1989}, The balance of trade In goods and

services can be written as:
BGS = XG.PXG + X%, PXS -~ MG.PMG ~ MS.PMS

where XC is exports of goods In 1980 prices, XS are the volume of exports
of services, PXG and PXS are price indlees [1980=1.0) and similarly for

imports.

(k) Trade prices

In GEM traded goods prices (PXG and PHG) are functlons of domestic
manufacturing prieces, worid manufacturing prices, worid primary commodity
prices and the exchange rate.é Traded services prices depend only on

domestic or worlid consumer prices and the exchange rate.

Table 1. Trade Price Equations

{a) Exports
GOODS PXGA = (peomsry Bt pxgtt B

B B2 __(1-B2}
MANUFACTURES  PXG = {WPXG/TY " PD
COMMODITIES  PCOMX = wpodtwproc®uprLocd upanrt umad®
SERVICES PRS = PC
Where

US Japan Germany France UK Italy Canada

Share of commoditles

in exporis of goods (Bi) .3 .09 .14 .32 .29 .1% 45
Effect of world prices (B2) 0 .22 .13 44 .32 .32 .27
(b} Imporis

GOODS PMGA = (reowe)™ pugtiTAD)

MANUFACTURES PHG = twpxerr) ® ppitA2)

COMMODITIES PCOMM = UPOb1WP?DCbEUPFLDCbJHPANquUFHHbS

SERVICES PMS = PCHAT




Where
U$ Japan Germany France UK Italy Canada

Share of commodlities

in imports of goods (A1) 5 .73 .46 .46 .40 .55 .28
Effect of world

prices {AZ} 0.4 0.6 0.6 0.8 0.7 0.9 0.9
r: exchange rate

PC. consumer prices, domestlc currencies

POV world consumer prices, dellars

HWPG: oll price, dellars

WPFDC: developed country food prices, dollars

WPFLOC: less developed country food prices, dollars

WPANF: agricuttural non foed prices, dollars

WPHE: metals and minerals price, dollars

WPXG: vworld manufacturing export prices, dollars

PD: domestic prices, domestlc currency

{c} Shares of commodities in comnodity trade

Us  Japan Germany France UK Italy Canada

Dil export d] .09 78 .29 .28 .23 .29 .i5
import bl .62 .57 41 .50 .22 .44 41
Food export d2 .63 .11 .35 .53 .24 .35 .27
import bz .06 11 .23 .18 .24 .17 .17
L0C  export d3 o] ] [t 4} o 0 0
import bB .10 .05 .07 .06 .68 .05 L1t
ANF  export 64 17 11 .07 .06 .04 . b6 .24
import bq .06 12 .09 .09 .10 .13 .07
MM expart'ds S13 .00 .29 .13 .48 .31 L3
import 'D5 16 .15 .22 .19 .36 .20 .25

Parameters B2 are estimated econometrically. As we might expect
the size of the B2 parameter varies with the openness of the economy.
The relatively closed economy might also be associated with a value of A2
below unity, but in GEM A2 1is less than unity only for the US.
This is clearly unreaiistic, and so we have imposed alternative parameter
vailues here. The remalning parameters come from an analysis of the

commodity composition of (7 trade and are part of GEM.



{e} Trade volumes

The long run structure of the model’s trade in goods volume equatlons
are given in Table 2. (For the moment we ignore complications in the
case of the US, Japan and the UK due to oil trade.j The wvoliume of
exports of goods is related to a country speclfic measure of world irade
that welghts each export market by its importance to the exporting
country, wWith an elasticity {2} at or near one, manufacturing export
price competltiveness and In some cases a trend. We have a similar
structure for exports of services. Imports are normally related to an
activity variable and the ratlo of domestic manufacturing prices to a
welghted average of competltors manufacturing export prlces. Thls second
varlable 1s a copvenient measure of the ‘real exchange rate’.

Table 2. Trade Volume Equations

ta} Euwports

le 572 e73T

All goods XGI = 7 R
texcept the UK, where oil is excluded)
Services s = BﬁﬂsleﬂazeeaT
Where
RX: export competlitivess = WPXG/(r PXG}
RS: real exchange rate for services
S: world trade weighted by lmportance of markets
YW: world (major 7) GNP

us Japan Germany France UK italy Canada
7 0.5 3.8 0.4 D.6 0.5 1.5 i.2
LD 1.0 1.0 1.0 1.0 1.0 i.0 Q0.8
61 0.6 1.4 0.5 G.3 i.0 0.9 0.5
62 1.1 1.5 1.6 i.0 1.1 1.2 1.2




{b) Imperts

All goods [except Japan, US and UK where the equation excludes oil)
-51 &2 e53'5'

MGI = 5. Ry
Services MS = y Rs¥ y¥2
Yhere R = WPEG/{r PID)

¥ = domestic GDP

US  Japan Germany France UK Italy Canada

6] 0.6 0.2 c.3 0.3 0.4 1.2 0.7
62 2.8 i.4 2.1 2.0 2.0 1.5 1.5
wl 3.3 0.8 i.1 1.0 0.5 0.8 1.0
wz i.0 1.0 1.8 1.8 1.3 1.5 1.2

Tabie 2 gives the estimated income and competitiveness elasticities
from C}E!"L""I {An exceptlion is the UK, where elastlicitles are based on hoth
GFM and the institute's domestic mnodel; see Wren-Lewls, 158%, for a brlef
description of the iatest version, Hodel 11.) We could also use these
equations to derive estimates of the constants and trends. However for
this exercise we have adopted a simpler procedure, where we estimate
these coefficients directly for each country over the same data period
(1970 to 1988) assuming the values of the activity and competitiveness
elasticities given above. We also make no allowance for iags on these
effects,s The advantage of this somewhat mechanical procedure is that it
zllows us to change assumptions about, say, competitiveness elasticities
gasily without at the same time distorting the observed historical trends
in import or export behaviour.6

Table 3 gives the estimated trends for the G7 trade equations given

i}
: Not all of GEM's estimated equations contain directly comparable

competitiveness measures. They can all, however, be approximately
converted to an equivalent retative price measure.
5

From cointegration theory It is not clear that we should. TFurther work
might usefully investigate the cointegrating properties {or otherwise) of
these regressions.

6 & far simpler optlon, which ve did not adopt, would be to assume

historical! levels of trade were on trend, once we had allowed for
activity and real exchange rate leveis. Thls optlon would have had the
ma jor disadvantage of producing a highly velatlle series for the FEER.



the elasticities from Table 2. {We do not report the constants as they
are not intrinsically interesting, although they are ecrucia: in
determining the level of the FEER.)} These trend terms are crucial in
determining movements Ir the FEER over time. For example the relatively
large posltlive trend in the Japanese export egquatlon, implying that Japan
steadily gains export market share, will tend to imply an appreciation in
the Japanese FEER over time. The opposlte applles to the UK. We will
therefore return to these parameter wvalues when we exarine the FEER in

section 5.

Table 3. Trends in trade volumes

Us  Japan Germany UK France Italy Canada

Exports gocds 0.0022 0.00865 O, 0016 —0.0026- 0.0024 G.0910 -0.00179
services 0.9028 0,0056 0,0004 -0.0040 0,074 -0.0009 0.8014
Imperts
goods 0.0019-0.0004.—6.0001 0.0534. G.0012 -0.0008 -0, 00155
services 0.0009-0.0013 -0.0011 -0.0028 0.0014 ~-0.0018 0.0005
= Non-oil

{d) The balance of trade in goods and services

We can put all these eqguatlons together to produce an expression
involving all the factors we think affect trade in geoods and services

This produces an expression for the iong run value of the balance on
goods and services, and in order to make this comparable bolh over time
and between couniries it is useful to scale this variable by nominal GDP.

Bi + B2(1-81}

bgs = BGS = zOR?;I;(E'Bms?aeﬂrrcommﬁ FD/EPY.Y)

Y. pv

82 83T,
e

+ GD(PCN/r.PCJBIYW PO/ BY.Y)

Al+A2{1-A1)

~8148283T  comn™ R PO Y Py

- 50R

- wD{PCU/rAPC)Mw1V¢2e¢3T PO, Y /(L PY)

where R = WPXG/[rPD) Is our measure of the real exchange rate (note an

increase implles a depreciation}. We have, for economy of notation



replaced the five real commodity price indices by reomx = PCOMX/WPXG, for
experts, and by rcomm = PCOMM/AWPXG for impoerts.

There are a number of prlce terms in this equatlon, but as we are
interested in the underlying structure it is posslible to reduce them so
that we only have world export prices and wholesale prices for each
country. We assumed that the domestic indices, PY and PC are related to
PD with a time trend:-

PY = a Ppe®!T

PC az?Deaz?

H

and we aiso assume that warld comsumer prices are related te worid export
prices

PCH = a,WPXGe®
where PY is the leccal GDP deflator.

5T

Using these relationships gives the f{undamental equation for the

balance of goods and services as a per cent of GDP:~

bgs = ¢, reonSIrC2eE3, "1 04T | (5.C6., CT -t CBT
1)
- ¢, reomC1ORE114C12,C13T _ Czﬂgc21yczzec23?
where
Co = 79’3
¢, = B
€, = ¥, (1 ~ B2) + Bl + BZ -B1B2
=7,
Cg=7a- 3y o1
C5 = &gtaq/az) CINEN
=8
Cr =8y
CB = 83 + [a3 - a%) + Gllas-aa)
Cg = dy ~ 3
C,g= A
C = Al + A2 _ ALAZ - 5,
€= 8, = 1
C137 83 = 34 o1
Czo—woiaq/azl aq/aO
Coy™ 1= ¥y
Cop™¥p ~ 1

10



Cog™y + tag - 3y} - #ylag = ay)

Some of the more interesting coefflcient values are displayed in
Table 4. Host of the 'activiiy' elastlcitles on the exports of goods
equations (ca] are unity, so the trends (cé} indicate changes in market
share over tlme for given competitiveness. The fact that the UK has the
iargest negatlve trend {about 1% p.a.) iIs no surprise. Hore surprising
js that the US, rather than Japan, has the highest. This reverses the
ordering in Table 3, and is due to the fact that while the US GDP
deflator tends to rise less rapidly than the price of manufactures, the
opposite 1s the case in Japan. However the same factor counts against
the US, and in faveur of Japan, when we conslder the trend in the lmports
share.

Table 4. Selected C Parameters

a
s Japan Germany UK France Italy Canada
Trends (% p.q.)
X6 Cq 0.4 .2 L1 -2 -0.0 {31 -G. i
x5 CB 0.5 .3 .3 -0.2 0.7 -G 1 c.3
- = L]
MG C12 -0.0 ~0.4 -0.1 G.4 ~0.2 -3 -0}
MS Czﬁ -0.1 -0.4 -0.1 “0.1 0.1 -0.1 -0.2
~ [ ]
TActivity'
.
XG C3 i.0 i.o 1 i.0 1.0 1.0 0.3
X5 C i.1 i.5 1. 1.3 1.0 1.2 1.2
7 [ ] - »
MG C12 1.8 0.4 1.1 1.0 1.0 6.5 .5
MS C 0.0 0.0 0.8 0.3 Gc.8 0.5 .2
22 LE 2]
Competitiveness
L]
XG CZ 0.8 0.9 a.6 0.8 0.9 1.3 i.8
X5 C 0.6 1.4 6.5 0.1 0.9 0.5
6 - * -
MG Cll -0.0 6.3 6.5 0.4 0.6 -0.2 9.2
MS C21 0.1 6.2 -0 1 5 0.0 0.2 0.0
. Hon-cll only ** 612 and C22 relate to shares in GDP
i C§§ and C?1 include the terms of trade effect

For imperts of goods, we do need to take the trends with their
asscclated activity elasticities. For example, 1if GDP in japan grew by 1
per cent per guarter, import volumes wouid also rise by 1 per cent {1 + 1

%x 0.4 — 0.4). If all countries GDP grew at the same rate, then among the



G3 the US import propensity stands out, while Japan appears to have the
lowest propensity to import over time. Among European countrles the UK
has the highest tmport propensity, followed by Germany and France, with
Italy the lowest.

Taken together, the competitiveness parameters give an idea of how
far the real exchange rate has te move to alter the current account.
Overall German elasticities appear on the iow side, while Itallan
elasticities are falrly large, but differences are not substantlal.

Equation (1) can be written more briefly as

bgs = flrcom, R, S, Y, YW, Time) (2}

In the next section we conslder how to determine trends for domestic
GOP, and ‘world’ aggregates like world trade and commodity prices.
There is, however, one additlonal feature of our treatment of trade
volumes. The GEM mcdei separates out oll imports for the UK, US and
japan, and oll exports for the UK. The structure of the equations is
similar to that of our other trade equations, except that we allow for
various split time irends to pick up changes in domestic oil production
and shifts in oll consumption. The relative price term 1s the real oll
price times the real exchange rate.

The retative price and activity elasticities for imports are given

below.

us Japan UK

Real oll price

a, 3.6 6.3 0.0
Activity elasticity
a, 2.5 1.4 i.6

The US has beoth & relative high price elasticity and a high income
elasticity because imperts are small reiative to US domestic
preductlion, and given the relative protected nature of the US oll market
imports are marginal to US oil consumption, and hence take up much of the
effects of changes in prices and incomes. In contrast Japan lmports most
of its eil, and as a consequence both the income and price elasticities
are jower. UK exports depends positively on real oll prices with an

elasticity of 0.2, We have split the Japanege trend in 1980, the US
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trend in 1978 and the UK trend in 1975 and 1983 in an attempt to capture

the shifts mentioned above.

3. Internal balance and world trends

In equation (2), we need to endogenlse or esplaln both domestlic GNP and a
numper of world aggregates before we can use this relatlonship te relate
trade balances to the real exchange rate alone, Our initlal cajeulations
simply invoived fitting exponential trends to all these serles, and
taiking the fitted vatues from these regressions as the 'trend’ values of
these wvarlables. For world aggregates, this lgnores potentlally
important interrelationships between, say, wWorld actlvity and real
commedity prices. More seriously, however, such a procedure ignores

potentizl feedback from the real exchange rate to 'trend GNP’

{a) Internal balance

The concept of trend GNP appropriate to our calculatlions is one of
"internal balance', or a NAIRU; a level of actlivity at which inflation )s
constant.  In GEM, as in any model based on imperfectly competitive goods
and labour markets, the NAIRY is determined through the interactlon of
the model's wage and price eguatlions. These can be written 1in the
following stylised form:

Price equation: p = a_w + (1 - as}m + aQY +oag Zp {3}

3

Wage equatlon: w » p = a,¥ - a,im - p) + 2. Z, (4}

2
where v 15 the tog ef nominal earnings

p is the log of consumer prices

Y is the iog of real GHP

m is the log of import prices

and Zu and 2p are vectors of other variables.

In the price equation the mark-up on prime costs may depend on the
tever of activity. Activity may Iinfluence reai wages in Lhe wage
equation directly, or indirectly through unemployment. The term in real
import prices in the wage equatlien allows for the influence of higher
imperk prices on consumer prices not to be automatlically passed on to

wages., A large value of a, could be interpreled as reflecting employer

3
pover in determining the wage bargain. The relatlonship between oulput

and the real exchange rate can be derived from {3) and (4} is



¥ =a, (m-pl (5}

where a, = {1 ~a, ~ 5233)/{318

3 +a,l

3 4

In general a rise in real lmport prices (due, for example, to 2
depreclation) will reduce the non-inflationary level of activity. Iin
simple terms both unions and firms can be thought of as trying to
determine the real wage, and the level of actlivity adjusts to reconclle
these two clalms. If real import prlees rise, werkers real wages fall.
In general workers will attempt to elaw back some of this iess, but there
is no reason why firms should accept the consequent decline in
profitablility. The :wo claims can only be reconciled {i.e. inflation
stabilise) if activity falls.

‘The sensitlvity of the ievel of non-inflatlonary activity to real
import prices obviously depends on the size of the two pressure of demand
effects a:l and aq. if real wages are insensitlve to demand, for example,
quite large changes in activity wllil be required to restore equillibrium
after a change in the real exchange rate. Equally crucial 1is the

parameter a If a, ls large enough, 1t may eliminate any relatlionship

2’ 2
between internal baiance and the real exchange rate.

Table 5 gives values for these key parameters derived f{rom GEM.

Table 5. HNAIRU parameters from GEHM

us Japan Germany France Ttaly Canada

a, 0.2:5 1.12 C. 56 0.75 1.4 b

ay 0.11 G.08 D.04 0.00 0.08 -

33“'0.92 0. 88 0.8t 0. 80 0.78 .

a, a.3 1.3 0.2 1.0%* 0.0 M

a 0.0 0.04 0.35 0.16 0.22 4.0

. In the Canadian model, the wage eguatlon is a Philllps curve, as no
correctly slgned reai wWage term couild be found. As the

unempioyment/activity relationship is aliso independent of real wages,
then activity is independent of real 1lmport prices.

b In this case a parameler was imposed, as its estimated value wvas
implausible,

ss* Yare we have simply taken one less the share of !imports in totai
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A notlcable result is the Xarge values of a, in the US and Japan,
and the low values In Eurepe., In the Institute’s UK model, the value of

a, iz zero, =as it was incorrectly slgned In estimation. Thus the

sznsitivlty of the level of internal balance to the level of real import
prices is small for the US and Japan teven allowing for the relatively
minor role for import costs), but much greater for the European couniries
inciuding the UK. This result it very similar to the findings of lLayard
and MNickell {1985), in a study of Europe, Japan and the US that pald
considerably more attentlon to other Influences on the NAIRU than dees
GEM

This anaiysis allows us to specify a relationship for trend GDP eof
the followlng form:

Vs R—Yl rcom*YzeYd.?IME

(6)

where Y1 = a (Al + A2 - A2A1)

YZ = a?Al

using the reiationship for reat import prices given ip Table iI. For the
US, Japan and Canada, we assume for simpllicity that a; = 0, which seems
to be 1in line with both GEM and other econometric estimates. For the
furcpean countrles we present estimates based on a, = 0.20 for each
country. Even this apparently small value for the seasitivity of supply
to the rea: exchange rate changes our estimates of FEERs substantlally.

In principie we could derive trend GDP by using the predicted values
from egquation (6}, in a similar manner to our trade equations. However,
unlike the trend equatlions, (6) can hardly be regarded as a complete
model of medium-term GDP. As a result, for the US, Germany, France and
itaty we have adjusted the mid~88 level of trend GDP lmplied by the
estimated equatlion. To ensure that the trend line passes through the
mean of the data, we have also made corresponding small adjustments to
the trend., Table & gives our estimates of trend output growth and the

current levei of excess for deflclient} output.
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Table 6. Trend GDP levels and rates of growth

US Japan Germany UK  France Italy Canada
Trend output
growth at an
annua: rate 2.8 4.2 2.3 1.8 2.4 2.5 3.5
'Excess Quiput’
in 1988Q2 1.6 0.1 -2.0 2.7 -2.7 ~-1.3 0.9

Japan appears to be currently at trend, a result which is in fact
consistent with estlmates of ({6). Both the US and the UK are above
trend, while we assume that Germany and France currently have spare
capacity. This last assumption is partly influenced by our view that the
NAIRYU in Germany and France will have fallen as a result of the fall 1n

oll prices and the appreciatlon of the DM.

{b)} Endogenis:ing world aggregates

Turning to world aggregates, our assumptlons about trends in worlid imajor
7} GNP can ctearly be derived from aggregatling (6) across the G7. This
gives us:

N wgrcom—W1ew2 TIME

where ij is derived from a weighted sum of each Y2 parameter. We have
ignored the effect of each country’s real exchange rate on werid
activity for simplleity, although in practice the aggregation
assumplions required for this to be correct de not hold.

in each country's export equation, we have a country specific world
trade measure, to allow for different rates of growth of export markeis.
In particular Japanese export markets have growth by about 1 per cent
more per annum than other countries, reflecting the Impertance of Far
Fast NICs In .Japanese trade. Llke world output, world trade is likeiy to
depend on vworld commodity prices, and in particular world oll prices. To
capture this, we seb up an eguation for each country’s export market

share variable {S) of the form

S =5 (YW - Y)Sl + 5.5, reonm,
O 71 i
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Export market growth is reiated to world GDP, excluding the couniry’s own
GNP. The parameters S and S, were estimated from 1970 to 3988, {An

0 1
alternative would be to aggregate the D, parameters to derive S This

should give similar results.} The Si p:;ameters, where commodkties vere
broken down inte four separate categories including oll, were imposed on
the basis of GEMs non QECD trade biocs and 1ts 1980 trade matrix. These
parameters reflect the effect on exports of a2 rise In the price of the
commodity, and as such are @ combination of the effect of the commodity
price rise on the tmports inte the [DCs and of the impertance of the

particutar LDCs to each of the major 7.

-
Export market growth parameters

U5  Japan Germany UK  France Italy Canada

S1{GNP) 1.434 2,137 i.456 1,5008 1.372 1.538 1:1.33

524041} .0BBB .148 . 0816 L1006 L1077 . 13%  .0403
S3(LDC Food) L023  .016 .011 L0123 .025  .012 . DOBE
S4{ANF) L9036 . 0037 . 0048 .0C4% .0C088 .003  .002%
SS(Hetars) .0064 .0041 L0185 0.006 .017  .0057 .0107

. Note S1 18 an elasticlity whilst S2-85 are seml-elasticitles.

GEM contalns equations for all nen-oil commodity prices, which in

the iong run are primarily reiated to the level of worid activity,.

Fei rc12erc13.TIHE

rcom, = re Yi oii

io
Only metal prices are related to real oil prices in the long run. GEM's
parameters are discussed in detall in Barrell and Eastwood (198B). As
with our trade equatlens used in the paper, we have estimated the
constant and trend terms directly from the datia.

All our reai non-oil commodlty price equations contain negative time
trends representing the combined effects of technical progress in
commodities production and a declining materiais intensity in advanced
countries production and censumpbion structures. In the second guarter
of 1988 metals prices were 10 to 15 per cent above trend, whilst
developed country food prices were 5 per cent below trend and developing
country food prices were 20 per cent below itrend. HMetais prices surged
at, the end of 1987, and they had previously been well below trend.
Deveioping country food prices have been weak relative to trend

throughout the 1980s, largely becauvse of the overproduction of
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substitutes by the US and the EC. The strength of output growth in the
major 7 during 1988, along with the US drought, has led to a
strengthening of commodity prices, and we estimate that both developed
country foods and agricultural non-foed prices are now (1989Q1) on trend.
Metals prices are probably IS5 per cent above trend and developing country
foods oniy 15 per cent below trend.

This leaves real oll prices. Given the lmportance of oll trade our
choice here is likely to be crucial in influencing our results. At cne
end of a spectrum of possible assumptlions would be to simpiy use historic
levels of real oil prices, or a stylised version of them. This would
produce a highiy discontinucus path for FEERs and at this initlal stage
it seems sensible to abstract from such movements. At the other extreme
we couid have fitted a trend through all the historic data, but this
would naturally iead to a very high level for trend real ell prices in
1988, Instead we adopted an alternative trend path, which inveoived real
cii prices rising at their trend rate until 1980, and then staying flat
iat about $20 barrel in current prices) thereafter. This means that the
oil price that goes into our FEFR ecalculiatlon is substantially lower than
historic prices from 1974-1986, bui above observed ievels thereafter. In
mid-1988 oll prices were ueak, and were over 20 per ¢ent below trend at
only 40 per cent of their real 1980 levels, As with other commodities,
o0il prices have recently strengthened and are currently {end 1989Q1)

aimost exactly on trend.

4. IPD and Structural Flows

fa} IPD flous

Section 2 derived estimates of the trend balance of payments for goods
and services, but for full current account balance we also need to
analyse the effects of exchange rate changes on flows of Iincome from
oversecas assets and llabilities [IPD flows} as well as the net flows of
unrequited transfers by persons and goverments (Net Tran). The overall

equilibrium current balance to gdp ratlo can be written as:

chs = bgs + {(CPID - DIPD) + Net Tranl/{PY"Y)

where CPID are IPD credits and DIPD are IPD debits.
We can generally assume that ali IPD debits are 1n domestic
currency, whilst eredits would generally be in forelgn currency. {(This

is not true for the UK and the US where there are large overseas banking



sectors, and we have atlempted to make an allowance for this in our
caleulations. ) Changes in the exchange rate will affect the balance on

IPG through effects on credits, and we can write the equation:
bipd = k + cipd {Rbase/R)

where Rbase iz the histerleal real exchange rate and R 1s the
counterfactuai real exchange rate that we use in our FEER calculations.?
We have decided to treat HetTran as exogencus, and as determined in
domestic currency. The additlen of endogenous IPD flows to the trade
accounts of the G7 ensures in all cases that a devaluation will, In the

short to medium run at least, Improve the current account.

(b} Structural capital flous

Qur concept of a medium term FEER depends cruclaily on a distinction
between ‘structural’ capital fiows, and capltal flows that depend on
interest rate differentials, which we might label as 'speculative’ In a
steady state equilibrium, both real interest rates and real exchange
rates should be constant, and so specutative capital flows will be zero.
However 1L seems unreasonable, from a medium term perspectlve, to
consider a steady state ir which all real returns, including those on
fixed caplital, are equalised.

Direct investment willl take place when proflits to be earned abroad
are higher than at home. Adlustment costs for real investment are large,
and it could take many years of capltal flows to preduce equlvalent real
rates of return on direct investment In different countries. Among the
major 7 German direct invesiment outflows have been proportlonately the
targest, but they still only amounted to 14 per cemt of the existing
stock of assetis. Unfortunately 1dentifying structural capltal flows
with direct ipvestment 2lone would be misteading. The timing of direct
ipvestment  may depend on  specutative considerations. Portfoila
investment may =zlso depend on longer term profitability consideratlon.
Finally even If portfoliio holders are primarily Interested in short term

gaing, their preferences between assels may change gradually over time.

The Worid Eccnomy Chapter in the February 1989 WNational Institule
Eeconomic Review (by R. Barrell and A. Gurney)} contains estimates of the
scale of IPG {lows and the HNovember 1988 WNatjonal Institute Economic
Review World Chapter reports on our research into invisibles.
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It should be clear how diffleult 1t is te guantlfy the notlon of a
structural capital inflow. The concept is one of flows that would take
place In a steady state in which the reai ewxchange rate 1s on its
equilibrium path. These would comprlse malnly direct investment, as in
the case of Germany, and flows due to shifts in portfolio preferences; as
in the case of Japan. Unfortunately emplirlcal work does not exlst which
can separate these flows from speculative movements. As a resuli, our
decisions here are fairly broad brush, and some sensitivity analysis is
clearly required. Table 7 glves cur Judgemenis on what we conslder to be
structural capital flows. There is nc requirement that they sum to zero,
as structural llows to non-G7 countrlies may be substantial. In practice
cur assumptions 1impiy a modest outflew from the &7, which seems

piauslible,

Table 7. Structural capital flows as 4 GDP

us Japan  Germany France Jtaly Ux Canada
70Q1-77Q4 0.c 0.0 1.0 0.0 0.0 0.0 0.0
780Q1-7804 0.0 0.0 2.0 0.0 0.0 0.0 -i.0
79Q1-81Q4 0.0 0.0 2.0 0.0 o.o 1.0 1.0
B20Q1-8504 -1.4 1.0 2.0 0.0 0.0 1.0 -i.0
86Q1-8802 -1.0 2.0 2.0 0.0 0.o 0.0 =i.0

He can now wWrite the complete modei that we use to determine FEERs.

At the world level we have:

”YUIeYUZTIHE

rcoml - z_Cm‘t,‘ﬂ'rur:l5lE_Mlrt:izercmTEME

roll exogenous

YW = Yuorcom

These eguatlons determine trend Ievels of worid activlity and worid
commodity prices inecluding oll. For each G7 country we have:
v =y R—ercom—Y29Y4TIME
o s 51
5 =58 (Y4 - T)7'l, reom
a] i 1
cbs = flrcom, 5, Y, YW, R, TIME) + k + cipd iHbase/R)

In calculating the FEER, cbs Is exogenous I[= structural capltal fiow,

chsa) and FEER = R,

20




5. FEEHs =~ Empirileal Results

Charts 1-7 glve our central estimates of FEERs for each G7 country,
together with the actual real exchange rate. Note that a rlse implies a
deprectation, and that the real exchange rate and the FEER are defined in
terms of (mainly) manufacturlng prices. Given limitations of gpace, our
discussion will focus on the US, lapan, Germany and the UK.

Chart 1 records the massive rezl appreciation in the dollar that
began in 1980, and continued until 1985 when 1t was reversed. The FEER
only follows the appreciatlien in 1980 to the extent that we have assumed
a change to a structural current acecunt deficit In that year. {He have
deliberatly not smoothed this change so that lts effect on the FEER
invelving an appreciation of about 15 per cent, is transparent.} This
apart, changes in the FEER are reiativeiy smooth as we would ex;ect.g

The FEER depreciates substantially in the early peried, partly as a
resuit of rapid growth in oll imports. Around 1976 this growth in oil
tmports is reversed, and for a time the FEER appreclates. However,
leaving aside the jump in the FEER in 1980 caused by our assumptlon of a
move to structural defielt, this trend appreclation in the FEER gradually
vecomes a trend depreciation in the 1980s, The reason for thls is shown
in Chart 8, which gives the recorded balance of US IPD flows. This
surpius increased steadily to become aimost 2 per cent of GDP by 1980,
but after 1982 1t has deteriorated substantially following the large US
current account deflcits.

Df particuiar interest is, of course, the relationship between the
FEER and the actuat real exchange rate. As the US deflicit in mid 1988
was about 2is2z per cent of GNP, compared te a target of 1 per cent, it
would appear as If the FEER must represent a devaluation of the dollar
compared to current levels. However this abstracts from possible
differences between the recorded current account and what we term the
trend current account; that 1s, the predicted value of cbs from our model

treating the real exchange rate as given. [t is difference between the

Erratic movements are largely due to our use of IPD data, which has
enly been averaged over the past year to compute the trend current
account. We could have smoothed IPD flows over a ionger peried, but if
this was done using past data it would have made our FEERs too backward
iooking, while if a centred moving average was used then we would
reguire an IPD forecast to compute current FEERs
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trend current account and the structural current account which represents
the gap that is left over for the real exchange rate to close to get to
the FEER. {There iz a falrly steady relationshlp between this current
account gap and the difference between actusl real exchange rates and the
FEER for each country.) Chart 9 plots thls trend current account for the
Us, and 3t glves a significantly smaller deficlt In 1988 than that
actually recorded.

Essentlially the actual and trend current accounts may differ for the
following reasons:

1) domestic output differs from trend

1f) world trade differs from trend

i11) oll prlces differ from trend

iv) non-oll commodlty prices differ from trend

v) unexplained deviations {residuals) from the modei’s

relatlonships for trade

We assumed ln Section 3 (Table 6) that US GNP was currently 1 per
cent above frepnd. Returning GDP to its trend value will lowsr imperts,
reduce the current account and thereby }essen the need for the FEER to
involve a depreclatlion of the dollar. An additional factor which is
particularly important te the US are foed prices, partlcularly grains
Cur assumptlion that trepd focd prices were above levels observed in the
i1ast few years helps the US here.

‘The fifth source of differences between the trend and actual current
acecount stem from changes in trade volumes and prices not explained by
cur equatlons. As these eguatlions are medium term in nature, we sould
not expect them to track actual deveiopments quarter to guarter, but any
discrepancies should be temporary. Indeed, by assumption lgiven our
treatment of trends in these equations) they will be temporary over the
rast. However there 1s always a danger that recent dlscrepancles
represent a iong term shift in structure, rather than temporary errors.

A clear exampie of this invelves the volume of US non-oll imports.
Chart 10 plots deviatlons of observed US imperts of non-oil goods from
cur trend reiatlonship. Imports are substantizlly below trend in the
ear:y eighties, and substantially above trend since 1986. We wouid
expect a pattern of this kind, because the trend relatlonship lgnores
1ags before relative price changes infiuence imports which economeiric
evidence sugpests are lmportant for the US. However even the dynamic
error-correction model of Imports on which this trend relatlonship s

based shows steady underpredictlon over the last few years.
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If US non-ol)l Imports do not return over time to our assumed trend,
our projectlons for the FEFR are too high {i.e. the true FEER may involve
a larger dollar devaluation). However the risk is not all in one
direction. The trend non-oi}l imports equation embedies a relative price
elasticity of about 0.6, which comes from an equation estimated from
1975, If we estimate the same equation from 1965, we gel a larger
elastlecity of around 0.9, together wlth a small reductlen in the lncome
elasticity. As this equation attributes more of the rise in imports in
the 1980s to the lagged effects of the dollar’s appreciation, it Invelves
a smaller positive trend. Using this alternative eguation produces =z
FfEER only 3 per cent away from actual levels in mid-88, compared to the 8
per cent gap shown In the main case. The behaviour of US non-cil imports
is the main area of uncertalnty iavolved in calculating the US FEER, and
until we understand recent events better It would be foecllish to suggest
more than that the US FEER lInvolves a devaluatlion of the dollar from
current {198%431) levels of somewhere between 5-15 per cent.

Chart 2 gives the FEER for .apan. It involves a steady
appreciatlion, punctuated by the two periods when we have assumed a shift
to a larger structural surpius. The trend to appreciation reflects the
tendency for the real trade balance in Japan to improve over time because
of secular gains in export market share and & relatlvely low propensity
to import. Over most of the period the Yen appears to have been
undervaloed, and by mid 1988 this undervaluation 1s about 11 per cent.
This In turn reflects Japanese surpluses recorded for most years since
1975, which we have assumed are generally greater than the structural
surplus., However, our estimates of this structural surplus must be the
main area of uncertainty surrounding the Japanese FEER. For example, if
the structural surpius was now 3 per cent of GHP rather than the 2 per
cent we have assumed above, the FEER wouid involve an appreclation in the
real value of the Yen of only 2 per cent.

Chart 11 plots deviatlons from our trend relationship for Jjapanese
goods exports and [non-oil} imports. In the iast year or twe exporis are
bejow trend and imports above, [t has been suggested that the iatter
represents a structurai shift te a more open Japanese economy. if this
is the c¢ase, we may be overstating the sndervajuation of the Yen.
However it 1s ciear from the chart that deviations of this size are not
unusueal, and in the past they have proved temporary.

Chart 3 reveals that the DM aiso appears currently undervajued in

relation tc the FEER by about 6%. DOnce agaln this reflects a current
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balance surplus substantlally in excess of our assumed siructural
baiance., However the German 'trend’ surplus ls a little lower than the
actual surplus because of our assumption that GDP 1s below trend.g The
extent to which the DM is currently undervalued 1s reduced conslderably
because we have allowed trend GDP to rise with an appreciation in the DM,
The FEER 1tself is much smoother, because dlfferences between the *trend’
current account and the recorded surplus are absorbed by the real
exchange rate and GDP. Thus the 6% appreciation implied by the FEER is
accompanied by a rise in GDP of nearly i4.

The UK FEER, shown in chart 4, ls once agaln substantially smoother
over time than the actual real exchange rate. This may seem surprising,
given the growth in oll trade over this period. However at trend real
oil prices, the real oll balance improved {fairly steadily from the
mid-seventies to the mid-eighties, and this tendency for the FEER to
appreciate has been largely {but not completely) offset by. a trend
decline in the manufactured trade balance noted in Section 2. In the
last few years this steady improvement in the cll trade balance has come
to an end, but this has been replaced to some extent by an improvement in
net IPD flows.

By mid-1988, the UX FEER represents a depreciation of sterling of
about 8 per cent. Chart 12 plots the trend current account compared to
the actual recorded deflicit. The recorded deflicit in mid-19B8 is over
2isz per cent of GNP, whereas the trend deficit is only half this size.
This is largeiy a result of trend GDP being some 234 per cenit below
rid-1988 levels, in other werds about half the UK deflcit in mid-1988
represents an excess demand problem, with about half dus to
*overvaluation’

Taking the G7 countries as a whole, We can maKe a number of general
polnts, Firstly we have not imposed any expllcit consistency across
tountries, In part because our analysis exciudes all non-G7 couniries
where average exchange rates with the G7 may well vary. However our
results do appear to be consistent across the GY, ln the sense that
recorded deviations from the FEER 1n any perled for one couniry or group
of countries 1s roughiy matched {after appropriate weighting) by the

opposite deviatlion for another country or group of countries. Secondly

3 Although we have assumed that German GDP was 2X below trend in 19882,
if real oil prices were at thesr trend level trend GDP would fall by a4
%, leaving only a 1.3% 'demand gap’
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results are sensitive to plausible variations in assumptions,
particularly on structural capltal flows, and so there is an lnevitable
degree of uncertalnty assoclated with these caleuiations. Thirdly the
FEER for a particular country can vary considerably through time, because
of atructural trends in trade and changing net asset posltions for

example.

6. Cenclusions

The paper has set out a modei for the medlum-term reiatlionship between a
countTy’s ecurrent account and its real exchange rate, conditlienai on
vartous assumptions about Iinternal balance, world output and real
commodity prices. We have derived parameters for this relatlonship fer
each G7 country from the Institute’s world macre model GEM. The model
allows for lInteractlons between worid ecutput, world Ltrade and reai
commodity prices, as well as the potentla: endogeneity of the NAIRU to
real exchange rate movenents.

By maklng styllsed assumptions about structural capital flows, ue
nave used the model to determine paths for equllibrium exchange rates
(FEERs) over the period 1%71-88. Dur sensiiivity anpalysls, concerning
alternative assumpticns about exogenous varlables or possibie structural
shifts in trade retationships, strongly suggests a wide range of possible
values for FEERs. The model suggest the US FEER represents a devaluation
of the decllar compared to current {89Q1l} levels ranging from 5-15%.
However, an even larger range for the dollar may be prudent partly
because of the unusually high, and unexplained leve: of US imports over
the last three years. The FEER for the Yen represents an appreciation of
5-15%, with the major upcertainty here concerning the structural outflow
of Japanese capltal. The FEER for the DM is aiso between 7-17% above
currant levels, In the UK a large part of the deflcit in mid-BB
represented a problem of excess demand on our assumptions, bul the
remainder implied & FEER representing a devaiuation of sterling of
between 0-10%.

Given our present state of knowiedge about the determinants of trade
flows, internal balance and structural capita: flows, we think it
unlikely that empirical analysis would enable these ranges to be
narroved. [Indeed, It would be quite easy to combine qulie reasonable
assumptions te take FEFRs outside the ranges presented here. ) it 1s
beyond our Scope in this paper to ask whether these ranges are narrow

enocugh to Justify using the real exchange rate as a polley target.,
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However, it may cast some llght oa why exchange rates movements asppear to

be so susceptible to changes in sentlment.
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