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INTEREST RATE LINKAGES BETWEEN THE US
AND THE UK DURING THE CLASSICAL GOLD
STANDARD

Giuseppe Tullio* and Jiirgen Wolters**

ABSTRACT

One of the most critical and debated issues about the functioning of the classical
gold standard is the issue of asymmetries in balance of payments adjustment.
London is believed to be by several authors the ‘conductor of the international
orchestra’ (Keynes, 1913, p. 19). This view “implies a highly asymmetrically
working system which tended to shift the burden of adjustment from the UK onto
other countries. The alternative view is that the classical gold standard was a
‘decentralised multipolar system’, at least with reference to the balance of
payments adjustinent among industrial countries. In this paper we analyse causal
relationships; impulse response functions and coherence between weekly US and
UK 6-month interest rates using data from the National Monetary Commission
(1910) covering the period 1890—1907. The main conclusion is that London was
more vulnerable particularly in the medium run to changes in US interest rates than
vice versa, contradicting the ‘conductor of the orchestra view’. Comparing the
result of the present study with those of Tullio and Wolters (1996), it seems that
London was even more vulnerable to interest rate changes in New York than to
changes in Paris and Berlin.

I INTRODUCTION

One of the most critical and debated issues about the functioning of the classical
gold standard is the issue of asymmetries in balance of payments adjustment.
London is believed to be by several authors the ‘conductor of the international
orchestra’ (Keynes, 1913, p. 19). This view implies a highly asymmetrically
working system which tended to shift the burden of adjustment from the UK
onto other countries. While this view is certainly true as far as balance of
payments adjustment between the UK and raw material countries is concerned
(Triffin, 1964), it is debatable whether this is a valid representation of actual
balance of payments adjustment between industrial countries.

Tullio and Wolters {1997) analyse the different views about the role of
London in the system and show how the size of the UK economy changed
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62 GIUSEPPE TULLIO AND JURGEN WOLTERS

dramatically relative to Germany, the US and France in the last decades before
world war L. Besides the size of the national economy also the sheer size of the
French gold stock compared to the thin gold stock of the UK and the more
frequent use of gold devises by France and Germany suggest a more symmetric
adjustment than implied by Keynes’ ‘conductor of the orchestra view'. In Tullio
and Wolters (1996) we analyse causal relationships, impulse response functions
and coherences between monthly interest rates in the main financial centers of
the European continent from January 1876 to December 1913, and conclude in
line with Eichengreen (1987, 1992), that the classical gold standard was rather a
‘decentralised multipolar system’. In addition in four parallel papers on the
determinants of the official discount rates and of the liquidity ratios (the ratio of
metal holdings to note issues) of the Bank of England, France, Germany,
Austria and Hungary from 1876 to 1913 we find a strong and increasing
influence of Berlin on London and significantly stronger influences of Berlin
than of London on Vienna (Tullio and Wolters, 1998a, 1998b, 1998¢, 1999).

In this paper we analyse US-UK weekly interest rate relationships using 6-
month interest rates from the National Monetary Commission (1910) covering
the shorter period January 1890-October 1907. The National Menetary
Commission collected the data for the US from the Commercial and Financial
Chronicle, New York, and for the UK from the Economist. ! As the period 1890—
1896 and in particular the period before the November 1896 US presidential
election was rather turbulent owing to the dangers of a return to silver
(Friedman and Schwartz, 1963, pp. 104-113), we decided to split the sample
period in two: January 1890—July 1896 and January 1897 to October 1907. The
split is also justified by the return of inflation around 1895-96 and by structural
breaks around 1896 in all behavioural equations of European Central Banks
estimated by Tullio and Wolters (19982, 1998b, 1998c, 1999),

The main conclusion we derive from this paper is that the UK and London
were more vulnerable to US influences in the period under study than they were to
French and German influences; in other words, US interest rates were already
exerting very strong short- and medium-run influences on London interest rates
without being in turn influenced to the same extent by them. The US influence on
the UK also becomes stronger in the second period. This is not very surprising in
view of the fact that by 1910 US real GDP was three times UK GDP, as opposed
to 1.7 times in 1880 and in view of the fact that financial market integration across
the Atlantic had increased significantly, as shown by the coherence plots. .

II EMPIRICAL RESULTS

The data used are on a weekly basis. Prior to any statistical analysis we test
whether the interest rates are stationary or not. We use the Augmented Dickey
Fuller (ADF) test and the Phillips Perron(PP) test.2 For the ADF test we

1For sources and more information on the description of the data see the Appendix.

2gee eg, Dickey and Fuller (1979, 1981) and Phillips and Perron (1988). All computations
were carried out with TSP 7.01 and Eviews 2.0.
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estimate the following regression:

k
Axy=ag+ px;— | + Zaiaxr—i‘i‘“r- )

i=1

We do not include a time trend, since for interest rates this would not be a
meaningful statistical description. We choose k in such a way that the residuals
i, in (1) are empirically white noise. The null hypothesis of the test is that x,
contains a unit root (is nonstationary), that means p=0. x, is stationary if p <0,
The test is carried out with the ¢-statistic of p, which in this case does not possess
a r-distribution but a so-cailed Dickey Fuller distribution.

For the eritical values see eg, MacKinnon (1994). The ADF test uses lagged
differences to eliminate possible autocorrelation in the residuals. The PP test
uses a nonparametric approach to get white noise residuals, With this
nonparametric approach it is also possible to capture heteroscedasticity in the
residuals. A problem very often observed with high frequency financial data.
For the PP test s-values are also used as test statistics, the same null hypothesis
and the same critical values as with the ADF test hold. The same regression as in
(1) but without lagged differences is estimated with ordinary least squares.

The results of the tests are shown in Table 1. For the first period the unit root
hypothesis for both interest rates is rejected at the 10% level. However, for the
UK interest rate, RUK, the ADF test and for the US interest rate, RUS, the PP
test give t-values which are very close to the 5% critical value of —2.87. For the
second period the unit root hypothesis is rejected at least at the 5% level. The
test statistic of the PP test for RUK is very close to the 1% critical value —3-44.
Therefore, we treat all interest rates as stationary for both periods and perform
all further investigations using interest rate levels.

TABLE 1
Unit root tests

Jan. 17, 1890-July 17, 1896

Jan I, 1897-0ct. 25, 1907
342 observations

565 observations

ADF PP ADF pp=2

k ! ! k ! t

RUK 0 —2.860} —2.76(} ] 3.26* 3
-3 —3.43
RUS 1 -2.700) —2.840} 0 —3.49** —3.52**

Notes:
:I]’P test uses a Bartlett kernel with a trancation point of 5.
) wesoa . . ;
,*,"* indicates that Hy; ‘a unit root’ can be rejected on a 10, 5, 1% level, respectively.

28ee eg, Dickey and Fuller (1979, 1981) and Phillips a i
2, s nd Perron (1988). All
were carried out with TSP 7.01 and Eviews 2.0. P ( ) computations
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64 GIUSEPPE TULLIO AND JURGEN WOLTERS

Table 2 contains the means, standard deviations, coefficients of variation and
correlation coefficients for the interest rates of both countries. The US interest
rate has about the same mean for both periods which is higher than the
corresponding mean for the UK interest rate. In the first period world inflation
is negative and this tends to cause low interest rates worldwide. However, the US
interest rates incorporate prior to November 1896 a risk premium reflecting the
political pressures for a return to silver, implying a depreciation of the currency
and higher expected inflation. From 1897 onwards this disturbance is removed,
but world inflation moves from negative to positive.

The average level for the UK interest rate increases by about 50% in the
second period, in line with the rise of inflation, whereas the standard deviations
decrease in both countries. In the first period the variability of the UK interest
rate is twice as high as the variability of the US interest rate. In the second
period it stays more or less the same in the US. Although the variability of the
UK interest rate decreases in the second period it is still higher than the one for
the US rate, suggesting that England’s role as manager of the gold standard with
such small gold reserves had a cost. The correlation between the interest rate
levels of both countries increases slightly from the first to the second period,
whereas the weekly changes are more or less uncorrelated in both periods.

If London was the undisputed manager of the gold standard we would expect
that English interest rates lead temporally and Granger cause interest rates all
over the world. As is very often done, we start with computing Granger causality
tests.? The following equation is estimated with ordinary least squares:

;] n
y,=a’0+ZaiJ’t—i+ Zﬁix:~i+ul- 2
i=1 i=1
To test for simple causality from x to y (x— y) we employed an F-test for the
null hypothesis 8, =f2=--+=B,=0. To test for simple causality from y to x
TABLE 2

Descriptive statistics

Jan. 1, 1897-0ct. 25, 1907

Jan. 17, 1890-July 17, 1896
565 observations

342 observations
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{x <) we interchanged the two variables. The results for different lag lengths »n
are presented in Table 3.

From Table 3 we see that results of the Granger causality tests heavily depend
on the a priori chosen lag lengths, For short-lag lengths we find a feedback
relation in both periods, whereas for long-lag length RUK is Granger causal for
RUS in the first period and just the opposite holds in the second period. To learn
more about the dynamic relations between the US and the UK interest rates we
use the approach developed by Hsiao (1979). This is a sequential procedure
where the optimal univariate autoregressive process for each time series is
estimated first and then this univariate model is augmented with lagged values of
the other time series. The bivariate autoregressive model is then estimated as a
seemingly unrelated model.

The specification of the bivariate system was implemented in the following
way. For each interest rate we started with a univariate autoregressive process of
order twelve estimated by ordinary least squares. Then we successively
eliminated insignificant lags using t-values and the Schwarz information
criterion. This optimal univariate autoregressive process was the starting point
for checking the influence of lagged values of the other interest rate. This was
done in the same way as above. To get a more parsimonious parameterization
we imposed restrictions as first and second differences of the variables if these
were compatible with the data. Both interest rate equations obtained according
to this procedure are then estimated in a systems context, To take care of
possible contemporaneous correlation of the residuals and to improve the
efficiency of the estimates we used Zellner’s approach for seemingly unrelated
reg_ressions. This approach was iterated to get pseudo maximum likelihood
estimates.

The estimates of the bivariate autoregressive systems are given in Table 4.
There is no problem with autocorrelated residuals, but—as often is the case with

TABLE 3
F-Tests for Granger causality

Jan. 21, 1890-July 17, 1896
331 observations

Jan. 1, 1897-Qct. 25, 1907
565 observations

Variation Corr. Variation Corr.
Mean Std.dev. coeff. cocff. Mean Std.dev. coeff, coeff.
RUK 2:15 1.16 0-54 3.20 0-86 0-27
0-67 0-74
RUS 4.66 1.16 0-25 4-51 098 0-22
A RUK 001 0:34 — 0-00 0-25 —
—0.00 013
A RUS —-0-00 0-36 — 0-00 0-30 —

3 For the different approaches to carry out causality tests sec eg, Kirchgéssner (1981).

© Scottish Economic Society 2000

Lags
n F{RUK — RUS) F(RUK «—RUS) F(RUK — RUS) F(RUK < RUS)
2 5.87 334 575 14-46
(0-00) (0-04) {0-00) (0-00)
4 316 2:19 3.48 773
(0-01) (0-07) (0-01) (0-00)
6 2.24 1-37 2.35 514
0-04) (0-23) (0-:03) (000
8 1.94 1-12 1-88 4.01
(0-05) (0-35) {0-06) 0-00
10 2-16 1.01 1-38 (3-69)
0-02) (0-44) (0-18) (0-00)
Notes:

p-values in parentheses.

© Scottish Economic Seciety 2000
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TABLE 4
Estimated bivariate systems

March 21, 1890—July 17, 1836 Jan. 1, 1897-0Oct. 25, 1907

331 observations 565 observations
RUS RUK RUS RUK
const. 019 -0-09 0.22 0-03
@) (1:2) (39) ©6)
RUS_, 0-84 0-05 095 0-07
(15-6) (2:6) (76:0) 43
ARUS 0-09
2:6)
RUS. 2 0-12
@2)
ARUS_y 0-09
@4
RUK_; 092 0-90
43-2) (517
ARUK_, 017 013
31 27)
AZRUK g 015
“42)
ARUK_y, 015
(39
Residual 003 0-16
correlation
R? 0-91 092 09 0:92
IB 133-14** 249.47* 38.51** 2856:30**
skewness 037 0-06 0-40 1-43
kurtosis 602 7.25 436 13.64
LM(1) 0.03 0-69 1.03 2-48
LM(2) 0-03 035 0-92 1-43
LM(4) 037 0-61 0-54 1.48
Q(20) 1315 27.92 i6-46 24.5]
ARCH(2) 0-56 20.44** 6-10** 13.32**
Nores:

Absolute values of the r-statistics are given in parentheses. LM(k), k=1,2,4, denotes Lagrange Multiplier
tests to test for absence of autocorrelations up to order & in the residuals. JB denctes the Jarque-Bera statistic
1o test for normality in the residuals. Q(20) denotes the Box-Pierce Portmanteau statistic with 20 lags to test
for white noise in the residuals,. ARCH(2) tests for autoregressive conditional heteroskedasticity in the
residuals up to order 2. ** indicate that the corresponding null hypothesis can be rejected at the 0.01 level.

high frequency financial data—we find some heteroskedasticity in the residuals
as well as deviations from normality. In general the nonnormality mainly stems
from a high excess kurtosis but the residuals follow a symmetric distribution. *
The causality structure does not change from the first to the second period. In
both periods we found feedback relations and no significant instantanecous
causal relations. Since the residuals are orthogonal we can use the estimated
bivariate systems without any further transformations to compute impulse

4Estimating the single equations and computing heteroskedasticity-consistent f-values does
not change the significance of the coefficients,

© Scottish Economic Society 2000
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response functions. These are the marginal responses of the endogenous
variables to a unit impulse in one endogenous variable. Impulse responses are
the conditional forecasts of the endogenous variables of the system given that
they have been zero up to time 0, when a unit impulse occurs in one of the
variables.

Figures 1 and 2 present the impulse response functions for the first and the
second period. For both periods they are similar. A shock in RUS (RUK) leads
to a more or less monotonic decrease in RUS (RUK). A shock in RUK dies
away much faster than a shock in RUS. A unit shock in RUS gives rise to an
increasing effect in RUK in both pericds. In the first period the maximum effect
of :31 in RUK is reached after 16 weeks and the effects vanish after about two
years. In the second period a unit shock in RUS leads to a maximum effect of
0-44 in RUK after 14 weeks and after about 18 months the effects approach
Zero.

Contrary to this the maximum effect of a unit shock in RUK on RUS is
reached immediately, but it is much weaker: 0-17 in the first and 0-13 in the
second period. It then decreases more or less monotonically and reaches negative
values after about 4 months in both periods.

All in all the influence of US on UK interest rates is much stronger and lasts
much longer than vice versa and the reaction patterns are quite different, but
very similar for both periods. Also, the R in the bivariate systems are the same
for both periods. This may lead to the conclusion that not only the timing
behaviour but also the strength of the linkage between US and UK interest rates
are more or less the same for both periods. To get more information on this

1.0 04
Reaction of RUS on a unit shack in RUS Reaction of RUK on a unit shock in RUJS
0.8
0.3
0.6 1
0.2 1
0.4 4
0.2 LA
0.0 GARM L s L i 0.0 e ————y
20 40 60 80 100 120 140 20 40 60 80 100 120 140
.20 1.2
Reaction of RUS ¢n a unit shock in RUK 10 Reaction of RUK on a unit sheck In RUK
0.15 ]
0.8 1
0.10 0.6 4
-05_ 0-4'
0.2 4
.00 4
0.0 4
06 eI -0.2 demrmrerprrr e rere——re———rre-
20 40 €0 80 100 120 140 20 40 &0 80 100 120 1:10I

Figure 1. Impulse response functions. (March 21, 1850—July 17, 1896)
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1.0 05 - !
Reaction of RUS on a unit shock in RUS Reaction of AUK on a unit shock in AUS :
0.8 0.4
0.6 1 0.3 1
0.4 4 0.2 4
0.2 A 0.1
0.0 e M L YTy 0.0 i e L L
20 40 60 80 100 120 14 20 40 60 80 100 120 140
0.16 - 1.2 - - -
Reaction of RUS on a unit shogk in RUK 10 Reaction of RUK on a unit shock in RUK
0.12 )
0.8 4
.08 0.6
04 0.4
0.2 4
.00 0.0
04 Lo rerererreT -0.2 TR TR
20 40 60 80 100 120 140 20 40 60 80 100 120 140
Figure 2. Impulse response functions. (Jannary 1, 1897-October 25, 1907)
1.0 =
Coherence RUK/RUS
0.8- \
0.6 1 “‘ - \“—' \\‘ . "lllll
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\ } \ ".- . "- .I‘ ',l
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Figure 3. Coherence between RUS and RUK for both periods.
(March 21, 1890-July 17, 1896 and January 1, 1897-October 25, 1907)

point we transform the estimated bivariate systems from the time domain to the

frequency domain.?

The speciral analysis enables us to describe the linkage between RUK and
RUS in much more detail. Figure 3 shows the (squared) coherence between
RUK and RUS for the frequencies 0 € A< = for both periods. The coherence of
RUK and RUS for each frequency A is comparable with a coefficient of

$For such an approach see Wolters (1980) or Kirchgissner and Wolters (1994).
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determination for the linear relation between corresponding components of the
two time series. This measure has the advantage of being invariant to linear
transformations of the two time series. From Figure 3 we conclude that the
relation between RUK and RUS is quite different in both periods. In the first
period only very long-run components are linked. In the second period the
strength of the linkage increases considerably, especially for the long-run and

very short run components.

III CONCLUSIONS

This paper uses weekly interest rates on commercial bank loans of 6-months
maturity to test for causality between New York and London from 1890 to 1907.
The 6-months maturity happens to be the one for which the longest time series
are available and therefore we have reason to believe that for this particular
maturity the market was more developed. We present first simple Granger-
causality tests and then we use the approach developed by Hsiao (1979). We
present also impulse response functions and coherence plots between both
interest rates.

The US turns out to have a greater and longer lasting impact on the UK than
vice versa, The US ‘dominance’ is higher in the period 18971907 with respect to
the period 1890-96, in line with the increased weight of the US economy in the
world and with the disappearance of the disturbance to financial market
integration caused in the first period by the expectation of the adoption of the
silver standard on the part of the US. The coherences do indeed suggest that
financial market integration was significantly higher in the second period.

In both periods the effect of domestic shocks to domestic interest rates tends
to be significantly longer lasting in the US than in the UK. This may be
connected with the absence of a Central Bank which made the US money supply
more inelastic. The longer lasting nature of US financial shocks together with
the much larger and increasing economic weight of the US may contribute to

explaining the dynamics of impulses from the US to the UK found in this paper.
Vice versa the weaker and shorter run nature of the impulses from the UK to the
US is consistent with the role of Great Britain as country which had already lost
its leading role in the world economy, while remaining still the financial centre of
the world.

These resuits certainly contradict the ‘conductor of the orchestra view of
Keynes and downplay the role of London in the decentralized multipolar system
even more than suggested by previous papers on interest rate relationships

between European financial centres.
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APPENDIX

Sources of the data used

RUK = Weekly 6 month interest rate, Great Britain. Source:

Statistics for Great Britain, Germany, and France 1867-1909—Gar-
land—National Monetary Commission, 1910, Washington Govern-
ment Printing Office, Washington DC—Table 18 from p. 43 to p. 62,
Column “6 months’ bills’.

RUS =Weekly 6 month interest rate in New York. Source:

Statistics for the United States 1867-1909 compiled by A. Piatt
Andrew—Garland—National Monetary Commission, 1910, Washing-
ton Government Printing Office, Washington DC—Table 29 from
p. 119 to 137.

For RUS there are some problems. For many weeks the data are unavailable,
the volume indicates: ‘no business’ or a number with the word ‘nominal’. The
problems concern the following dates:

1. For the days: 30.05.1891; 14.11.1891; 20.01.1892; 24.09.1892; 15.10.1892 and
29.04.1893 there are no data available. We have used the bill rate for 5
months.

2. From 01.07.1893 to 26.08.1893 the volume indicates *6 4+ comm’; we have
used data without the commission.

3. From 04.01.1896 to 08.02.1896 the volume indicates ‘nominally 6%’. We
have used 6. From 08.08.1896 to 19.09.96 we have used data without the
commission.

4. For 26.09.1896 the volume indicates ‘from 6 to 7°. We have made the average

6-3).

5. ;‘rozn 10.10.1896 to 14.11.1896 the volume indicates ‘6% nominal-lenders
unwilling to loan’. We have inserted N.A.

6. For 17.11.1899 and for 22.12.1899 the volume indicates ‘6 disc’. and ‘6
nom'l’. We have inserted 6%.

7. For 19.09.1902 and for 26.09.1902 the volume indicates ‘6 plus 1 per cent
commission’, We have inserted the data without the commission.

8. For 10.10.1902 the volume indicates ‘6 to 6 4+ 1/2 per cent commission’. We
have inserted the data without commission.

9. From 01.11.1907 to 06.12.1907 the volume indicates ‘no business’. We have
inserted N.A.

These deficiencies in the data explain why we have left the last 6 months of the
first period out of the estimation period and why we have ended the sample
period on October 25, 1907.

© Scattish Economic Society 2000

INTEREST RATES AND THE GOLD STANDARD -7

REFERENCES

DIckEY, D. A. and FULLER, W. A. (1979). Distribution of the estimators for
autoregressive time series with a unit root. Journal of the American Statistical
Asseciation, 74, pp. 427-31.

DICKEY, D. A. and W. A. Fuller (1981). Likelihood ratio test statistics for autoregressive
time series with a unit root. Econometrica, 49, pp. 1057--72.

EICHENGREEN, B. (1987). Conducting the international orchestra: Bank of England
leadership under the classical gold standard. Journal of International Money and
Finance, 6, pp. 5-29.

EICHENGREEN, B, (1992). Golden Fetters. Oxford University Press, New York— Oxford.

FRIEDMAN, M. and SCHWARTZ, A. (1963). A Monetary History of the United States,
1867—-1960, NBER, Princeton University Press.

Hsiao, C. (1979). Causality tests in econometrics. Journal of Economic Dynamics and
Control, 1, pp. 321-46.

KEYNES (1913). Indian Currency and Finance. Macmillan and Co., London.

KIRCHGASSNER, G. (1981). Einige newere statistische Verfahren zur Erfassung kausaler
Bezichungen zwischen Zeitreihen. Vandenhoeck und Ruprecht, Géttingen.

KIRCHGASSNER, G. and WOLTERS, J. (1994), Frequency domain analysis of Euromarket
interest rates. In J. Kaehier and P. Kugler (eds.), Econometric Analysis of Financial
Markets, Physica-Verlag, pp. 89--103.

MACKINNON, J. G. (1994). Approximate asymptotic distribution functions for unit-root
and cointegration tests. Journal of Business and Economic Statistics, 12, pp. 167-76.

NEUBURGER, H. M. and STOKES, H. H. (1979). The relationship between interest rates
and gold flows under the gold standard: a new empirical approach. Economica, 46,
pp. 261-79. ;

PHILLIPS, P. C, B. and PERRON, P. (1988). Testing for a unit root in time series regression.
Biometrika, 75, pp. 335-46.

TRIFFIN, R. (1964). The myth and realities of the so-called gold standard. Reprinted in B.
Eichengreen (ed.), The Gold Standard in Theory and History. Meuthen, New York,
London.

TULLIO, G. and WOLTERS, J. (1996). Was London the conductor of the international
orchestra or just the triangle player? an empirical analysis of asymmetries in interest
rate behaviour during the classical gold standard, 1876—1913. Scottish Journal of
Political Economy, 43, pp. 41943,

TuLLio, G. and WOLTERS, J. (1997). Was London the conductor of the international
orchestra, the second violinist or just the triangle player: a survey of the literature on
asymmetries in balance of payments adjustments during the classical gold standard.
Discussion Paper No. 9705, University of Brescia, July.

TuLLto, G. and WOLTERS, J. (1998a). The determinants of the Bank of England’s
discount rate and its liquidity ratio during the classical gold standard: an
econometric analysis, 1976—1913. Preliminary draft, University of Brescia, August.

TULLIO, G, and WOLTERS, J. (1998b). The determinants of the Reichsbank’s discount rate
and its liquidity ratio during the classical gold standard: an econometric analysis,
1976—1913. Preliminary draft, University of Brescia, August.

TuLLIO, G. and WOLTERS, J. (1998¢c). The determinants of the Banque de France's
discount rate and its liquidity ratio during the classical gold standard: an
cconometric analysis, 1976—1913. Preliminary draft, University of Brescia, August.

TuULLIG, G. and WOLTERS, J. (1999). The determinants of the discount rate and its
liquidity ratios of the Bank of Austria-Hungary during the classical gold standard:
an econometric analysis, 1976--1913. Preliminary draft, University of Brescia, April.

WOLTERS, J. (1980). Stochastic Dynamic Properties of Linear Econometric Models.
Springer Verlag, Berlin.

Date of receipt of final manuscript: 26 May 1999,

© Scottish Economic Society 2000




THE SCOTTISH ECONOMIC SOCIETY

President: Gavin C. Reid

Editors: R. A. Hart, Andrew Hughes Hallett,
James R. Malley, A. Muscatelli

Review Editor: Jonathan Ireland

Secretary: F. G. Hay

Treasurer: J. Houston

Editorial Board

David G. Blanchilower Yue Ma Roberto Perotti
Michael Bordo Colin Mayer Mark Schaffer
Julia Darby Peter McGregor Michael Waterson
Michael Funke Hassan Molana Jiirgen von Hagen
Gary Koop Masao Nakamura

Scottish Journal of Political Economy is published five times a year in February, May, August,
September and November by Blackwell Publishers, 108 Cowley Road, Oxford OX4 1JF, UK or
350 Main Street, Malden, MA 02148, USA.

Information for Subscribers The subscription rates for 2000 are £110,00 UK /Europe, £127.00
ROW, $203.00 North America®, The single issuc price is £26.00 UK/Europe, £30.00 ROW,
$49.00 North America®. New orders and sample copy requests should be sent to the Journals
Marketing Manager at the publisher's address above {or by email to jnlsamples@blackwell
publishers.co.uk, quoting the name of the journal). Renewals, claims and all other correspon-
dence relating to subscriptions should be addressed to Blackwell Publishers Journals, PO Box
8035, 108 Cowley Road, Oxford OX4 LJF (email: inlinfo@blackwellpublishers.co.uk). Cheques
should be made payable to Blackwell Publishers Ltd. All subscriptions are supplied on &
calendar year basis (January to December).

* Canadian customers/residents please add 7% for GST.

The journal is distributed free of charge to members of the Scottish Economic Society.
Applications for membership of the society, normally available only to individuals, should be
sent to the Treasurer, Mr J. Houston, Department of Economics, Glasgow Caledonian
University, 70 Cowcaddens Road, Glasgow G4 0BA. The annual subscription to the Society for
members is £22.00 (US335.00, North America). Student membership is £14,00 (U8522.00 North
America) and family membership is £8.00 (US$13.00 North America). Correspondence for the
Society on other matters should be addressed to the Secretary, Mr F. G. Hay, Department of
Econemics, University of Glasgow, Glasgow G12 8QQ.

The journal is available on microfilin {(16mm or 35mm) or 103mm microfiche from the Serials
Acquisitions Department, University Microfilms Inc., 300 North Zeeb Road, Ann Arbor, MI
48106, USA.

Back Issues Single issues from the current and previous 3 volumes are avzilable from Blackwell
Publishers journals. Earlier issues may be obtained from Dawsons Back Issues, Cannon House,
Folkestone, Kent CT19 5EE.

US Mailing Periodicals postage paid at Rahway, New Jersey. Postmaster: send address
corrections to Scortish Journal of Political Economy, cjo Mercury Air Freight International Ltd.
Inc., 365 Blair Road, Avenel, NJ 07001, USA. (US mailing agent)

Abstracting and Indexing This journal is indexed or abstracted in Journal of Economic
Literzture and Work Related Abstracts.

@3 2000 Scottish Economic Socicty, All rights reserved. Apart from fair dealing for the purposes of research or private study, or
criteism or review, as permitted under the Copyright, Designs and Patents Act 1988, this publication muy not be reproduced,
stored or transmitted in any form or by any means without the prior permission in writing of the publisher, or in the case of
reprogriphic reproduction in accordance with the terms of Licences issued by the Copyright Licensing Agency or the Copyright
Clearance Center.

Blackwell Publishers




