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ABSTRACT

Central banks react 10 movements in exchange rates probubly in order to limit their effects on
inflation and on exports. The impact of import prices on inflation is small, however, according
to the analysis of the P-Siwar models for the United States and for Germany. Furthermore, there
is no clear-cut evidence that exchange rate volatility dampens exports. In an ECM-ramework,
ii iz shown that only inone of the five mujor Burgpedn economies cxports to the Uniied Stales
are negatively niluenced by a higher volatility. Therefore, it is difficult 10 argue that the future

Euvropean Central Bank should follow a policy which is criented at the exchange rate.

JEL Classification: £58, F17



L. The Purpose of the Paper*

According 10 the Maastricht Treaty, the target of the European Cemiral Bank (ECB) is 1o
achicve price level swability. In an open economy, changes in import prices may affect the
overal! price level. 1L seems natural, therefore, for a central bank 1o be concerned with import
prices and exchange rates. Along this reasoning. a depreciation of the home ecurrency would
cause the central bank 10 lighlen its policy if it believes thut atherwise inflationary expectations
would increase which might be difficuit to check. This urgument would lead (o reactions of the
central bank even if exchange rates tend 1o retuin 10 their onginal level — or for that matler:
if purchasing power panity (PPP) holds —  or even il increases in imporl prices have no
permaneni effect on the price level. Another factor that may Tead 1o a Yeaming against the wind
strategy of the central bank is the intention to limir the variabitity of exchange rates. Viewing
this as a measure of uncerlainty many observers argue that “excessive” Auctations Iténd o

reduce the level of international trade.

The purpose of this paper is (0 analyze whether the empirical basis for these arguments is
strong enough 1o recommend that the ECB should be concerned with and react 10 exchange
rate changes. In Section 11, we repart reaction functions for the central banks of the (G7-coun-
tries to check whether cxc-ha.ngc rates have indeed manered for monetary policy in the past.
The nest section includes models for the inflatonary process: here. it is intended to estimate
the shoit-term effects of import prices on inllation. Fhe P-star model is used for the United
States. i.c. for a very large economy with a smali inteinational sector — the 'cham;tcristics of
EMU as a whole — and secon(i lor Germany, i.e. the largest Curopean economy which is very
open and where therefore a substantial impact of import prices on the overal) [;ricé level may
be expected. In Section III, we test a standard single-equation model for the determination of
bilateral exports between the five largest European economies on the one hand and the Uniced
Stawes on the other. The variable of exchange rate volatility is included in the equations (0 test
the hypothesis that 1t affects exports negatively, Policy conclusions are surnmarized in the final

section.

Prepared for the CEPR Workshop “Options for the Future Exchange Rate Policy of the EMU™
{Paris, April 43, 1997),



II. The Exchange Rate in the Reaction Function of Central
Banks

In order to.demonsirate the impurtlance of exchange rates [or the behavior ol central banks in
the G7-countrics, we make wse ol the reaclion [unclions estimaled by Solveca (1996), While
they arc derived there from a theoretical moded 3 ta Barro and Gordon (1983} in order (o
analyze the imporiance of the independence of central banks, the purpose here is o analyze the
reaction ol central banks (o ¢xchange rate changes. The characteristics of the lunctions can be

summatized as lollows:

. The endogenous policy variable is the day-io-day money market rate (r). While it may be

[

argued thal central banks use viher indicators such as the moncy stock for théir actions?, the
- reasoning here is that 3l central banks more or less tocus on dewermining the short-lerm

interest rate when deciding upon the course ol their policy.

[ R%]

. The [zctors determining monelary policy ate those commonly stated by the central banks
Ihemselves. Apart (tom ihe exchange rale we use indicaloss related (0 the business cycle
and inflation; Cyclical movemenls are measurcd in terms of capacity otilization cu (acluu!.
reat GDP relative 10 potential ouipul); infNution nt is delined as the annwal rate of increase in

the defator for private consumption. 2

The choice of the cxchange rate measure needs cxplaining, For the Europcan counlries —
except {or Germany —  the appropriale measure seems 10 be the nominat effective exchange
rate; these couniries can be assumed (o be concerncd with the exchange rales vis-a-vis Lhe

currencies of their main trading partner couniries. For Gernzany, the most relevant [oreign

! "T'he most obvious candidate would be the Deatsche Bundesbank. Bul also the German central bank
manipudates the repo rale and does not pursue 1 policy of dirccily controlling the monctary base
{Dewische Bundesbank 1995). Furthermore, the target variable M3 is not significant in the reaction
{unction for the money markes rate (Solveen 1996: S3L).

2 We use the QLCD-estimales for potential outpul. The deflator is used instead of the CPY because of
the pecutiarity of the index in the United Kingdom.



currency is the US dollar according to the statements of the Deutsche Bundesbank.? The dollar
is alse the obviows chuice Jor Canada and for Fapan because of their large share ol exports to

the US. Fur the US we Iry two measurcs, i.¢. the yen and the nominal eflcctive ¢xchange rale.

The reaction lunclions? are eslimated in the commun error-correction lramework. For ali

seven countries, the cquation Lo begin with is of the (ullowing (ype®:

AR, = U~ R, T, Ol R e
4 o4
] +25,-m +2~.r,
im ruid

4
8, Acn,, +2?& ‘A, +n,

Jwll ral]

Adier estimating all Tagged cocllicients in the lirst moded, we lollow the method (“general 1o
spectlic”y described by Gilbert (1986) and ¢liminate the cocllicicnt with the lowest t-value unlil
the final prediction ¢rror (FPEY of the cquations reaches the minimum, ¢, until the “best”
model in terms ol the FPE is [ound. Tests for cointegration are based on Kremers et al. (1992).
In equation [1], the pull-hypothesis of no cointegration is cquivalent to slating that fHgo =1,

The resulls for the final meodel are reported in the appendix (Table AL,

The impartance ol the varigbles under consideration can be demonstrated with the help of
shock simulations. Here, we concentrate on the reaction ol the ceniral banks (o the exchange
rale: How docs the path of the short-lesm interest rale change in responsc e a permancnt ong-
pereent devaluation of the respuciive currency? Figure 1 shows the dynamics of the adjust-
ment. Nole that the Uniled States is Jeft oul here because the exchange rate was not signilicani
in the reaction function (Table Al), a {act that supporls the aotivn of “benign neglect” on the

side ol the Fed.

3 Movements of the price of Luropean currepcies shoukl not matter lor the Bundesbank because of
the anchor function of the D-mark in the EMS. [nsicad, the other countries wauld probably react iv -
stabilize the exchange rae.

+ Tests for unit rooks are not reporied because the main purpose here is 1 demanstrate the importance
of g particular variable, See Solveen (1996) for detiled 1est statistics.

3 Except for the interest rate, all variables are in logs. Quarterly data are uscd.



Figure 1: Response of the Short-term Interest Rate to a
One Percent Devaluation of the Home Cuirency
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The response is quite different [or the six countries wilh respect to the size and the pattern.
The strongest Iightcniﬁg afier a devalualion takes place in Canada and in France (more than 30
and 20 basis puinis, respectively), while the smallest increase in the shori-term interest rate is
calculated for Germany and [or Japan (Yess than 10 basis points). h has to be noted that these
responses arc only partial, i.c. they do not rellect the whole system at work since only one
equalion was estimated [or cach couniry ¢ Therelore, not oo much emphasis should be put on
the patiern in the medium term. Nevertheless, it can be said that there is a significant impact of

exchange rale movemnenls on monetary policy in six of the G7-countries.

HI. Import Prices and Inflation

[ntlation rates may be affected by changes in imporl prices, whether these come abow by
changes in raw mratezial prices and other goods or primadly by moavements in the cxchange
rale. How much import prices matter for current inflation can only be tested in a compicte
madel. The [ramework chosen here is the P-star zpproach developed by Hallman, Porter and
Small (1991) which was-lzler applicd to Gennany by the Deutsche Bundesbank.” The P-star
mode! is derived (rom the quantity theory. ol mongy. h stales that the equilibrium price level
(I"*) is determined solety by the moeney sfock. The model allows for a dynamic adjustment of
the actual price Jevel {I*) to the equilibrium path; the difference between P* and P is called the
price gap which drives the adjusiment of inflation: I this gap is positive, inflation will increase
and vice versa. The price gap can be derived in various ways,® Here, we follow Tidier and

Reimess (1994) who estimale 1he price gap dircetly in the money demand funclion,

& Veglor auloregressions would be more appropriate il the response of the whole sysiem were 10 be
analyzed. For example, an increase in the interest rate might lead 10 a higher output gap which
would lead to & reduction in the interest rate and so en.

7 For an extensive version of., Todter and Reimers (1994). In this paper, we largely lollow Krimer
and Scheide (1994).

8 By definilion, the pricc gap is equal 10 the sum of the output gap and the velocily gap. Several
researchers choose 10 estimate the equilibrium values of output and velocity to calculate the gaps
by, lor example, detrending or using the Hodrick-Prescou {ilter.
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The quantity equation (al! variables in logs) can be wrilten as
2] ;m__—p=y-v orl..
(7] m-p=yrv®

where the variables are the money slock m, the price level p, output ¥ and velocity v; the
aslerisks refer o the respective equilibrium values, The cquation ol the demand for real

balances

3] m-p=PB+By+u

is combined with |2]:

4] v=-B+(l-B:)y-u

Since equilibrium velocily is

(4] = -p, + (1B,

we can derive the equifibrivm price levet p* by combining {2°] with [4°]:

(5] pre=m-p ~fy"

Subtraciing p from both sides and solving for the 1eal money stock, we get (now using an

index for lime)
(6] ni,-p =P, +B.y +¢ with ¢, = p - p,

This lorg-run moncy demand lunction is estimated lor the United States and for Germany.?

The residuals of these regressions form the price gap which cniers the equation for inflation:

9 o account lor instabilities in the respective inoney demand functions, dummics wére added; For the
United States, a durmy [or the intercept and the slope was used for the periog alter 1990 becayse,
vbviously, the paramciers of the demand function changed in the early 1990s; for Germany, a
dummy was used for the intereept only 0 accounl for the cHecis of German unification (from
1990:3 onwards).
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p] n=Ct Z('I! -'n.:.' + ZY.‘ -Afp, , + 26; .aulcr-i tUCpgap, | it .

In (his regression, we do not only use monewary faciors {i.¢. the price gap) as in Haliman,
Porter znd Small, but also cost factors which alfect the short-run dvnamics, i.e, import prices
and unil labor costs. !V The estimation period is 1975-1996. The unil root lests [or all variables

under consideration are reported in Table AZ. Since all the series are 1(1) — except for, of

course, the price gap which is 1(0) —, [ourth dillerences are wsed in the cstimation.?! The
resulls arc summarized in Table 1 and Tabic 2. The tesi-stalistics show Lhal there are no mis-
specilications in the cquations. 2 The coelficients show the expected positive signs. The quality

of the regression can be demonsirated in o dynamic simulation (Figure 2).

As we are interested in the elfect of import prices on inltation, we tun shock simulations:
Each of the right hand side variables is raised by vne percent [or onc year. Figure 3 shows (hat
a one percenl (ncrease in import prices raiscs ihc inllation rale by one or two tenths of a
percentage point in both countries. This cifect nawrally dissipates alter a [ew guarters just as
the ellect siecmming lrom higher unit labor costs. In contrast, the eflect of onc percent increase

in the money stock builds up slowly and is more persistent.

The resulls show that the impact of import prices on inflation is signilicanily positive in the
short run; however, it is not very large. Also, the openness of the iwo economies does ot play
a role because the elfect is more or [ess the same. In general, import price inflation was not
very important in the past 15 years in both countrics in spile of substantial changes in é‘thhhgé

rales’® 1t was roughly stationary around zero, and the rates of change rarely exceeded

1 See 'I'odter and Reimers (1994) and Krimer and Scheide (1994} for a discussion.

U Quarterly data are used. For pragmatic reasons, i.e. (0 smooth the series ol inflation, we use year-
over-year changes rather than quarler-over-guaricr changes of the variables.

12 1n the regressions, a fow dummies have 0 be used for outliers; some of the sudden changes in intla-
tioz: are, for example, due 10 1ax increases so that they cannot be explained by this model.

13 Of course, import prives incseased a kot Laster in the wake of the oil price shocks in the 19705,



Table 1 — Test Results for the Final Models® — P-Star

United States Germany
» 049 0.98
Adjusied & 0.99 097
Tests for autocorrefation
T:M-test Ist order( ¢ - distribmed) L.63 0.06
(0.20) NUED)
1M-test dih order (%° - diswibuted) 3.04 .08
(0.55) {0.54)
Tesis jor hieteroskedasticity
ARCI-test ( 3 - distributed) L13 0.93
B {0.29) {0.349
L:R-lest { )(2 - distributed) -5.72 3.60
(L.O0) (0.06)
Test for structural breaks
Chow-test (mid-of-sample, F-distribuled) .56 118
91 (0.32)
Test for the normelity of resi_a'uais
ﬁrqne-liera-ies! (37 - distributed) 1.63 i.18
k (0.44) (0.35)
FPE (x10) 1.24 0.96

“Signilicance levels in brackets.




Table 2 — Estimated Coefficients of the P-Star-Models"

United States Germany
Pericd 1975:1-1996:4 1975:1-1996:4
Constant 0.0L © 001
(1.50) 524
FEIP, 0.04 {07
(384 (3.37)
T, 1.95 0.60
{2291) (R.65)
L, — 01
(-1.78)
. -0.36 —
(~4.09)
A, 0.22 0.14
297 (3.32)
Adp, 016 2.0
(9.16) (7.38)
Adp,_, 015 -0.03
-7.50) (-1.92)
a‘A"',l -2 - -
Afp_, — 0.03
(2.63)
Al 0.07 _
{3.14)
ﬁfp!_i 044 —
{-2.50)
“Audle, — .07
(187
;{\uk]_] .05 011
(-2.25) (2.01)
Alc,, 022 0.13
(4.55) (3.09)
Aule, =110 -
(=2.70)
Aule, | - 0.04
(1.85)
Anle, - -
# dummics & 3

’-statistics o brackets.




Figure 2: Dynamic Simulation of the Inflation Rate in the United States and
in Germany on the Basis of the Estimated P-Star Models
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Figure 3: Respanse of the Inflation Rate in the United States and in Germany to
a One Percent Rise in the Monetary Aggregate, the Import Prices and the Unit
Labor Costs
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5 percent. In addition. only part ol such incrcases was due (o depreciations ol the home
- currency. Consequenily, it is difficull 10 argue thal a depreciation should lead the central bank
- “lo lighten its policy. Onc can be skeptical with regard 1o such a policy advice for two reasons:
First, we do not know whether monetary policy can indced manipulate the exchange rate in the
desired way, and sccond, a monelary tighlening would have a dampening cltect on inflation
only wilh a lag: as our resulls show, (he elfects of changes in the moncy stock become

substantial only after the ¢fleet of import prices oa inllation has peaked.

Iv. Exports and the Volatility of the Exchange Rate

Acconding to practically all cconemic theories, the real exchange raie has an impact on the
volume ol trade, I a currency devalucs, it may be that foreign exporiers accept sume reduction
ol their prodit margins in order to limit the loss ol market shares: nevertheless, exports to the
respective country wilt be reduced. The effect ol central bank actions on the real exchange rate
is fimited (o the short run. In the long run, the real exchange rate is solely deiermined by real
factors. This means (hat a ceniral bank can infllucnce the real rate and thus the competiliveness

ol ¢xporters only — if a1 all — ia the short run,

“Apari from the impact of the level of the exchange rale, il may be that its volatility mailers
fur rade. A common argument is that the cemral bank shoukd react 10 movements in exchange
rate in order 1o reduce the volatility which has, according to a number of theories, a negative
elleet on exports, We tegsl this proposition by lucking ai the determinanis of exporis of the five
major EU-countries.!? The United States is the country which has the biggest share in total

EU-exposts.!® Therelore, we analyze the behavior of exports to the US.

Y France, Germany, laly, Spain and the Uniied Kingdom.

15 [n 1994, the last vear lor which data.are available, exports to the United States amounted o around
20 percent of (otal EU-expors (OECD 1997a). Looking at the United Staies does also make sense
because deviations [rom PPP have been much larger for the dollar than for European exchanpe
rates.
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1.  How Does the Volatility of the Exchange Raie Affect Trade between Two
Countries?

For a long time, there was unanimity between economists that an increasing volatility of the
exchange rates results in reduced international rade.'® The explanation resls on the ussuraption
that firms are risk averse: An increasing in volatility raises the uncentainty concerning profits,
and firms will concentraie morc on the domestic market where the margins are not influenced
by changes in the exchange rate, at least not to the same extent as on the foreign market. [n
conwast to this reasoning, de Grauwe (1988) shows that more restrictive assumptions with
respect Lo the utibty function of the firms than simply risk aversion are necessary 10 come (o
such a clear-cut conclusion. Using a simple model. he demonsirates that the direction of the
wfluence of exchange rate volatility on the volume of cxports depends on the convexicy
properties of the utility function. If the respective firm is very risk averse. a vise in the votatility
of exchange rates siill results in o decrease of expected total utility; however, it is possible that
the expected marginal utility of sefling abroad increases so that the firmn will expand its export
activities. In general, therefore, the correlation between the volatily of exchange rates and
exports may be either positive or negative. This explains why empivical tests have come up
with conflicting results.!? Another reuson for this may be that the possibilities for fims 10
insure themnselves against losses related (o exchange rate changes have improved significantly

in recent years, thus reducing the risk of export activity.

2. Measuring Exchange Rale Volatility

In our iests, we culculate the standard deviation of the monthly changes in the nominal ex-
change tate of the dolar vis-a-vis the respective currencies over the past iwelve months, This
is the measuve of exchange rate volatility which is also the basis in many empirical studies on

this topic. The resulting series for the five fargest EU~ountries are shown in Figure 4. The use

16 See, for example, the paper by Hooper and Kohlhagen (1978).

1T Cf. the survey by Coté (1994}, She also discusses other regsons why uncertainty aboul exchange
rates may result in an increase of exponts. Furthermore, the effects on export prices depend crucially
on the assumptions of the underlying model.

%
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of the nominal instead of the reat exchange rate can be justified because costs of production arc
given in the short run. Nevertheless, there are only minor differences between the volatility of

the nominal and the real ¢xchange raig if the standard deviation is used.

Recentty, ARCH-, GARCE- and related models were often used to caleulate a measure for
uncertainty of exchange rates {for example, Holly 1995} In such models, uncerlainly. mereases
with the lorecast error of individuafs. There are several reasons why we do not use this
approach. The most important one is that the purpose of this paper is (0 give advice 1o policy-
makers. For practical purposes, therefore, it is preferable to use a measure which can be.easiiy
observed, Otherwise. monetary policy would have 10 be based on the results of an econometric

maodel which very much depend on 1is specification.

3. The Empirtcal Model

We estimate a model with Lhe standard assumptions concerning the determinants of exposts,!8
The explanatory variables are the real exchange rate ¢ between the US dollar und the home.
currency of the respective Furopean country and an indicator of economic activity in the

United States which is approximated by the index of industrial production y.

Possible constraints on the supply side in the exporting country '? are captured by the rate of
capucity utilization cu. This is defined as the ratio betwazen actual industrial production and its
trend, which is calculated with a Hodrick-Prescott filter. Finally, exchange rate volatility o is

added to the equation.

For all series, logarithms of quarterly duta are used. The estimation period is 1980 1o 1996,
For France, data for exports 1o the United Siates are available only from 1982 onwards so that,

in this case, we starl with the first quarter of 1984, The results of the unit rool tests are

18 A problem with bilarcral trade is that the respective price indices are not available. We therefore use
the price index for 10tal exports of the respective country for detlating the nominal values of exports
to the US,

2 Compare the discussion in Dispke. Fischer {1994},
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reported in Table A2 in the appendix.?® The degree of integration of the various scrics is
usually as cxpected. As an exceplion, French recal exports appear to be KU). However, we
handic this series as il it was inlegrated in order 10 be able to compare the results. With respect
Lo exchange rate volatilily, the resulis are mixed. In lwo cases, the series scem Lo be integraled
of order ong, in three cases they secm o be stationary. According to the hypolhesis to be
tested, ¢xchange Tale volaiility has a long lasting influcnce on the level of tradc and not oaly a
temporary onc on' ils growth rate. Therelote, we [ollow the reasoning by Hansen (1993: 150)

and include this variable in the ECM-framework 21

The tollowing equation is cstimated:
4 N 4
Id""r =o+ucx, +ﬂ ottt Nt § LA 2(1; 'M;...f + 2[5, : M:-i + XY; ‘Ayr‘-f

4 4
+26, A+ Z Wt e, b,

Taly i=f

(8)

4. The Results

We again apply the general-io-specitic method and eliminate step by step the coclTicients with
the lowest t-statistic until the FPE of the cquation reaches its minimum. Afier cach elimination,
we test whether the assumptions ol the OLS-method {normality of residuals, homoskedasticity,
structural stabilily of the model and ao aviocorrelation) are [ulfilled. The test results lor the

linal models are shown in Table 3.

The cocllicicnts ol the final models are presenied in Table 4. The t-statistic of the coeflicient
« indicates whether there is a cointegrating relationship between the time series ol real

cxports, the real exchange rate, industrial production abroad and exchange rate variability.

20 Jor US industrial production, real exports and the real exchange rate a constans and a time trend is
incluided for the 1esis of stationarity of the levels of these time series. In all other cases, only a4
vonstant is incladed.

U A similar approach is used by Arize (1995).
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United

IFrance Germany ltaty Spain
’ Kingdom

R 0.83 0.82 075 0.84 0.85
Adjusted 1 0.76 o 0.69 0.78 0.80
Tests for autavorrelation
LM -1est Ist order 0.49 .91 203 0.90 133
(%° - distribated) {0.48) {01.34} {0.15) {0.34) {0.25)
LM-test 4ih orider $.47 237 1.34 793 8.1
(x} - diswributed) 0.06) ©.67) ©)  ©0.13) (©.09)
Tesis for heteroskedasiicity
ARCil-1es1 0.02 .36 .26 3.45 0.08
(3% - distributed) 0.9m (0.55) (B.61) (6.06) (0.78)
LR-tes1 -£3.92 -273 307 -2.40 =5.84
(% - distributed) (1.00) (1.00) ©08)  (1.00) (1.00)
Test for sirwciwral breaks
Chow-test {mid-ol-sample, 045 .36 .99 090 0.74
F-distributed) (1.94) @61} 0.49) (0.58) 0.74)
Test for the noraality of
residils
Jarque- Bera-lesi u.le (.57 om 2,00 177
(x* - disteibuted) ©92) (©.75) ©99)  (©37) ©0.41)
I'PE (X107 171 2.0t 2.67 5.43 1.85

*Signilicance levels in brackels.
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Frauce Germany laly Spain Linited
Kingdom
Period 1984:1- 1990:4 | 1980:1— 1990:4 | 198 1- 1996:4 | 198k 1= 1996:4 | 19R0:1~ 1996:4
CORSiant 0 -1.97 - =330 —}.80.
(0.28) (—H14) 127 (-3.17) {~2.43)
X" -0.25 134 — -3.32 -0.38
(-3,05%) (=5.07***) {(-335% (~4.587*")
€., —_ (142 -— -0.35 -0.25
(=5.41) (-351) (-3.08)
I 0.15 0.66 - 0.80 0.49
(t.34) {4.63) (347 (3.51)
S, - 0.02 — -0 .01
¢1.56) {-0.64) (152)
A, -0.38 «{.20 ~0.23 -0.33 -0.19
(-3.87) (-2.98) (<2.53) (—4.34) 261)
Ax (.23 —_ — — -0.10
{2.51} {-1.55)
AY,, 0.24 -0.16 - — -
273 (-2.55)
Ax — — — —_ -0.27
(—4.28)
Ae, .49 .45 -8 -0.43 —h44
(-3.85) {—4.02) (-1.37 {-2.1%) (—4.65)
Ae, -(.46 — ~0.21 0.67 -
(-313) ~1.67) (.21
Ae_, — 0.20 ~0.63 -0.39 -~
{1.64) (—4.81) {-1.86)
Ae,_, -0.32 — — — -
(=2.36)
Ael_ P 0.3% 0.25 — — -0.14
(300 o7 {~1.59)
Ay, — 1.43 2.65 — -
(3.30) {4.50)
Ay, - — — 5.56 0.95
{6.72} {2.37}
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Table 4 — continued

France Germany ~ laly Spain United
: ' Kingdom
Ay, ., — 105 2.83 -3.12 —
(2.50) (5.55) {(-3.03)
Ay, . -1.29 — - 275 187
(=202} (3.2 (-1.89)
Ay, — 0.98 0.73 -3.18 078
(2.24) {~1.45) (-3.58) (1.56)
e, — — 117 — -
(-3.28)
i,y - - 087 — —
(2.28)
cH,_y )67 — — ~1.57 _0.41
-2.00) (-3.06) (-1.69)
Cli, ., — — — — .
cl,_, — —_ 0.58 1.39 —
(2.09) 2749
Ad, — (02 -— — —
(L33
LTL -0.03 —— —0.06 — —
-1.94) (-3.00)
Ao, (.04 — 007 — —
) .00 (4.10) .
Ao, -0.02 — — — —
-1.33) :
My, — — — — —
#dummies 1 1 2 3 . 4

“stafistics in brackets, — "Ihe 1-value for (his coelTicient is the basis for the lest of coinlegration. The
null-hypolhesis of a0 cuintegration is rejected al the 1 %, 5 % and 10 % level (***, ** and *), respec-
Gvely, For the critical values, of- BBanerjec el al. {14992,
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Oaly for ltaly, the hypothesis of no cointegration cannot be rejected. For France, there séems
o bc a long-run relationship only between real exports and US industrial productien. This
means that in the long run the real exchange rate and the exchange rate voladility do not maltter
for the level of real exports,. Figure 5 shows the results of the dynamic simulation of exﬁdrté

using the estimated models.

In general, the coelficients have the expected sign. With respeci (o exchange rate volatility,
the results are mixed. For three countries, this series is included in the long-ran relationship.
For Spain, the coefficient has a negative sign, whercas the effect is positive for Germany and
for the United Kingdom. Bui the vatues of the cocfficients are rather small: An increase in the
volatility by i0 percentage points changes the volume of exports by at most 0.6 percent. In
order 10 demonstrate the short-run dynamics, we run shock simulatons in which the volatility
of exchange rates is increased permanently by one perceniage point. Figure 6 shows that there
is a smatl impact of the volatility on exports in France and in Haly which lasts only about onc
year. For the other three countries, the changes in exports have roughly the same magnitude

but, as mentioned before, the effect works in diféerent dircctions.

These resulis are in Tine with other findings which show no clear-cut evidence concerning ihe
direction ol the influence of cxchange rate volatility on the volume of exporis. Furthermore,
the coefficients in the long-run relationship arc rather smail. Consequently, it seems very
guestionable whether monetary policy should try 1o smooth movements of the dollar exchange

rate,

Y.  Policy Conclusions

The quesiion whether the European Central Bank should react (o ¢xchange rate movements is
twofold: Is it desirable and is it feasible? If exchange rate changes are drastic and if they lead to
substantiat fluciwations of import prices, the arget for the inflation rate may not be achieved in
the short run. However, empirical estimates such as presented in this paper show that these
effects are not large. The issue of exchange rate volatitity has been discussed in the literature

for a long time. The results presented in Section IV are another example of the ambiguily with
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- Figure 5: Dynamic Simulation of the Exports to the Untted Sta‘(es

on the Basis of the Estimated Models
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- Figure 6: Response of the Exports to the United States
to a One Percent Rise in Exchange Rate Variability
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respect to the hypothesis of & negative impact on interaational trade. [n general, they do not

lend support to a policy of exchange rate orientation.

Even if exchange rate movements raise uncertainty for exporters and investors, it must still
be asked whether the reaction of central banks would reduce it. The causes of exchange rate
fluctuations are olten jusi not known, so a change in the domestic intcrest rate may not have
the desired effect, There are numerous exampies when interest rate changes did not have the
predicted effect on the exchange rate in the past. If the trend of the real exchange rate twms
into another direction because of real changes in the respective economies at work, can the
ceatral bank really know how (o prevent this? As an example: At which level of the short-term
interest rate in Gerrmany would the appreciation of the US dollar in the early 1980s have

stopped at a rate of DM 2.00 instead of going up 1o DM 3407

If the aim of the central bank is to smooth the movemcnt of the exchange rate, these is the
additional problern of time lags between the observation and the policy action (“recognition
lag”} and between the policy action and Lhe response of the exchange rate (“transition lag™).
These lags are certainly much shorter than, for example, thase of the effect of monetary policy
on the inflation rate; but if exchange rate voladlity i3 (o be reduced, they would have 1o
disappear completely. Otherwise, the policy actions may raise volatilily, Furthermore, even if
such a policy i1s successful, it has to be taken into account that the consequence must be a
greater volatility in interest rates. This wonld have a negalive impact on investment which may

be targer than the 1otal effect of exchange rate volatility on exports and on invesiment.??

Anather — and perhaps a2 more important — problem in this context is, how the central
bank can discriminate between a moverent of the exchange rate around a known trend and
the beginning of a new wrend. Only in the first case monetary pelicy might try to do something
to react 10 reduce the volaulity, but it can still be asked why a reaction is necessary at afl if the
trend is known. [n the second case, however, there is no reasenr for monetary poelicy Lo react

because the change is caused by a shift in the fundamemals,

2 For an analysis of the effects of uncerainiy on investmemt cf. Seppelfricke (1996).
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These arguments are nol new in the discussion on exchange rate regimes. Maybe the
European Central Bank fares better in its policy if influential people.get rid of the illusion that
a wezk currency creates jobs whereas a strong currency is bad for the economy. The present

discussion on EM{J shows (hat this philosophy is still alive.
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Appendix A:

Table A1 — Eslimales of Reaction Function [1F

United Japan Canada | Germany France United lialy
e States Kingdom
Period 1983-95 | 1980-95 | (982-95 | 1980-95 | 1980-95 | 1980-95 | 1980-95 |
CORSIIL 0. 363 1.27 1.06 25.83 258 28.61
(-0.24)  (-2.82) (257 (490 (5.32) (4.94) (4.52)
rt — 032 -0.32 on 0 42 -0.30
(-5.32%%%) (S5.02%4%) (C5.50%%)  (—0.20%%%) (618K (=5 ]2%k
R, - 0,10 0.35 004 0.12 0.23 0.39
(1.52) (4.52) 1.91) (3.84) (3.42) (391
e, , — 0.10 921 0.17 0.12 0.37 0.38
(2.30) (541 (5.94) (3.52) (6.65) (5.88)
e, — 0.01 0.02 0.04 -0.0% — -0.06
(3.43) (13% (1.30) (-5.01} (—4.07)
Ar_, 0.4% 054 0.28 0.13 — 012 -0.1
(5.20)  (5.15) (4213 (1.57) (1.54) {-1.35)
Ar — - 0.07 0.17 - -0.13 -0.27
{142 (2.24) (-1.84) (-3.51)
ﬂ""f-“ —— r— —— —— — —_ —
Ar_, 010 .12 0.20 — 0.20 — —
(1.59y  (1.78) (3.88) (3.67)
AR, 0.39 0.13 — 0.17 0,51 -0.32 0.56
(338  (1.52) 1.98) (4.74) (-1.62) (3.6
AT, .16 — — C e — .26 —(4)
(-1.41) T (-1.88) (-2.71)
Am,_, —_ — (.30 — — - -
(—2.49)
AR, — — — -0.26 — 0.19 -0.55
(=312 (1.62) (=3.97




Table Al — continued

United Japan Canada | Germmany | France United Tialy
Slaies Kingdom
Am,_, — 22 -— — -— —0.34 —
{~247) (~2.25)
Actt G.16 0.3 0.30 0.10 — 0.26 {0.46
(2.04) (4.32) {2.66) {2.70) {1.26) (3.5
Acu, 043 — 0.52 - -— -0.53 —_
14.68} {1.69) {3.25)
AcH, . -0.19 0.58 —0.60 — — — _
{-1.96} {247 —4.37)
Act — 0.13 028 —_ _— — —_
(171 {2.43)
Acu, 0.1¢ -0.10 — — —_ —_— —
(1.38y  (-1.3%)
Ae, - — 635 0.03 - -0.10 -0.07
(724 (3.64) -320 (=197
e, - 0.02 — — - -0.05 -
{213 {-1.:%
Ae,_, — — — —_ — — 0.09
12.26)
Ae,_, — .01 — -0.02 -0.06 — —
{1.24) (-1.87) {-1.59)
Ae, — 0.01 -0.20 0.03 — -0.06 0.07
(1.5 (3.7 {3.55) {-2.00; {1.94)
# dumnmies H i 7 3 5 5 4

*-statistics in brackets. — "The t-value for this coefficient is the basis for the st of cointegration, The
null-hypothesis of no cointegration is rejected al the | %, 3 9 and 10 5 level (***, ** and *), rcspec-
tively. For the critical values, of. Banerjee et ab. {19932),
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Table A2 — Unit Root ’[gsts“ for the Time Series Used in the P-Star Models

Variable® DF ADEY ADF? ADF3. | ADF4 Result
Unived States
P 008 -{.54 -1.04 -0.96 —0.68
n=Ap —1.99 247 249 —295%  _2.06 1)
iy -0.04 —0.68 -1.20 128 -1.29
Alp —4 G+ —S4ines B E s - gk 353 (4D
whe 009 6.9 -0.80 0.7 064
Ande =251 —2.84* =313 PR -2.16 I}
prap® ~0.84 — 3k —3.003++ 2 OguRk =27k )]
Gerpany
b -0.32 -2.12 -1.a7 -1.55 -1.43
t=Ap 213 —2.44 ~2.57+ -2.68* 241 un
i 0.94 79 —3.60 —0.56 —0.55
Aip —3.80%** — G5+ -4 B4rE= — AR W} f 2k I
e 0.91 174 -192 -2.00 -1.52
Aule 2930+ AQOFEE 342 agseee _347e i)
pgap” -1.79 —4.67*F* 302w -2.53%* —2.14%* (1]

“Dickey-Futler test and augmented Dickey-Fuller t-test. Regressions inchde a constant and for levels a
Fnear time tend. *#* %* and * indicare rejection of the unit rool bypothesis at the | %. 5 % and 10 %
significance level. respectively, based on the critical values of McKinnon (1990). — "Logs of the
respeclive variakles: A = first difference. — “In the Iest specifications for pgap neither a constant nor a
time trend is included,
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ADF2 |  ADF3

Variahle" DF ADF1 ; AD¥F4 Result
France
e -1.49 =216 2143 -2.52 -2.38
Ae —5 .22+ 1 R —345%% —3.35%x* —3.53%* I
X ~3.Bgxe =302 -3.51% =L 1** -3.59%% (1))
=] -2.19 =201 ~1.62% =279 -2.65*% 10
o1 =276 =384 —~2.48 -2.30 -235
AG -5.84 5+ LT S ¥ T ~dal}FEE g G I}
Germany
¢ -3 —i.78 -1.76 =213 -2.24
Ae 6564+ =5.34408 EEE: R 33T 3463 Iy
X -2.20 -1.75 -1.8% -1.85 -1.79
Av —12.57kex =624 5.1 g% wn —.56%=% 3 j3= {1}
o -2.70* =2.95%% —3.00%* ~366tHE 340+ Ko
g e E ke —5.0)s% BN =320+ =3.35%* 10}
fraty
€ —1.50 2.1 -1.93% ~2.38 =248
Ae 0. 445+ —5.75% —4 Q0 _3G1ENE 350k i(1)
X -192 -1.95 -2.36 -2.79 =2.60
Ax —B.g4xH= 5 PR BEA R =3.95%k g Gk I}
o =331 SRV E L =3.38%+ -3 3594 [(8)]
o3 ~2.33 =321+ -2.48 =348%F 400+ ()]




Table A3 — continued

Result

Variable" DF ADF1 ADF2 ADF3 ADF4
Spain
€ -ha22 -1.73 -1.94 -217 -2.02
Ae 6.3 =L 5*+E =372k BRI X i I{t)
x ~2.73 -1.89 -2.38 -245 —2.01
Ax —13.00 %+ ~5,9)H* 4 RTERE 5 35REE 40044k I{1)
ol 36304 -2.68* -3.26%% 4 3EeE 3 ghEEE [0}
a -2.77* ~3.42%% -2.10 -2.30 -2.36
A —7 g =420+ —6.3FF —S4GREk g grEeE I(1)
United Kingdom
e -2.00 -2.36 -2.30 =236 -2.46
Ae =7 3wk —5.90% 4.9 A 2R ] JEES In
X -2.82 2.1 —-1.80 ~1.80 -1.36
Ax ~12.14%%% ~B ARt 6. 147TH* e ZAn I Wit Lk HEN
oM -2.47 —3.38%+ =324 =320+ =3.074w 100}
a -2.84% 4 AZHHE -2.50 =271+ —2.05%% 10y
tidustrial Production in the Unired Stares
¥ -1.72 -2.9] =283 —3.37F ~2.96
Ay ~.43Fe —4 9gFm. PRtk —422EFwE 4 pF* (i)

Dickey-Fuller test and augmenied Dickey-Fuller 1iest. Regressions include a constant and (for levels of
e, x and ¥ 2 linear time trend. ***, #* and * indicate rejection of the unit coou hypothesis at the t %,
5% and 10 % significance Jevel, respectively, based on the critical values of McKinnon (I990) —
*Logs of the respective variables: A = first difference. :
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Data Sources and Methods of Calculation

1. Time Series lor the P-Star-Models

Prices {pk

Real monetary aggregates (m):

{mport prices (ip}:

Uinit l;nBOI‘ costs (ule):

Germany: Defliator of private consumpnion ¢Statistisches
Bundesamt).

Linitad Siares: CPL{OQECD).

Germany: M3. Deuische Bundesbank.

United States: M2 (OECD). Deflared by the delfaiar of
privaic consumption (Gernzany) and the CP1 {(United
States). respectively.

Germany: Deflator of irnports (Statistisches Bundesamu).
United States: inport prices {Department of Commizree),

Germany: Total economy {Staustisches Bundesamt).
United States: Business sector (Department of Labor).

2. Time Series for the Export Models

Real exports (x):

US industrial production (y):

Nominal exports to the United States. France (INSEE),
Germany (Deutsche Bundesbank}, laty (Lstito
Nazionale di Statistica), Spain (OECD) and United
Kingdom {(Office of National Statistics). Deflated by
export prices {same sources).

OECD.



Real exchange rate (e}

Donestic cupacity utilization (cu):

Exchange rite volatility (6 »:

k1|

Nominal exchange rates vis-a-vis the US-dollar (IMB). *
Real exchange rates calculated by using the consumer
price index in the United States and in the respective
country:

e[nm_ mrr.]_” htf. curt. | CPIUS
3 3 CPI European Country

with ne = nominal exchange rate.

Normal capacity utilizalion in manufacturing is calculated
by using a Hodrick-Prescott filter (A = 1600} Industrial
production (QECD).

Swandard deviation of monthly changes in the nominal
exchange rate vis-2-vis the US dollar over the past twelve
months. Mominal exchange rates (IMF).
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