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I Introduction

Few topics loom so large in the history of Victorian Britain as the bus-
iness cycle, or the trade cycle, as it is also known. Broadly speaking, onc
might distinguish two schools of thought on the causes of Victorian business
cycles, and several distinct viewpoints within cach school.! There is a school
of thought that associates macrocconomic fluctnations in X1Xcth centary Bri-
tain with long swings in the levels of domestic and foreign investment.  Super-
imposed upon the Kondraticff long wave, the interaction of these two 16-
to-22 year investment cycles generated recurrent business fluctuations with a
periodicity of cight to 11 years2 A more influcntial recent view has held
that Victorian business fluctuations resuleed from the influence of autonomous

This notc was written in 1979-80 while I was a junior member of St. Antony’s
College, Oxford, and presented to the SSRC Quantitative Economic History Study
Group, Newcastle-upon-Tyne, Scptember 1980. I gratefuily acknowledge comments
received frem Michacl Bordo, N.C.R. Crafts, Philip Mirowski, Mark Warson, and
participants in the Newcastle mecting, and the financial support provided by SSRC
and Fulbright-Hayes grants.

I This taxonomy follows 12.H. Aipcrorr and H.W. Ricuaspson, The British Eco-
somy 1870-1939 (New York, 1970), chapter 2, and A.G. Fomrp, * The Trade Cycle in
Britain, 1860-1914,” in R, Fioup and D. McCroskey {cds.), The Economic History of
Britain Since 1700, Volume 2 {Cambridge, 1981), pp. 27-49.

2 See for cxample R.C.O. Matrruews, The Trade Cyce {Cambridge, 1959).

145

10



Barry |. Fichengreen

factors that fluctnated systematically with approximately the same periodicity
as the trade cycle. Here, one might distinguish real and monctary theories.
Among those who accord the dominant mfluence to rcal variables, it is pos-
sible further to differentiate historians who cmphasize internal variables, such
as private demands for housing, from those who are principally concerned
with external variables, such as the state of export demand. Increasingly in
recent years, contributions to the literature on the causes of British business
cycles in the XIXth century have fallen into cither the rcal or monctary
categories.’

The proponents of these various cxplanations for the trade cyele face a
common chalienge. To build a convincing case, they must do more than
merely demonstrate that Huctuations in certain real or monctary vatiables
coincided with Huctuations in British national income.  Such coincidences
could have resulted from the impact of other factors on both national income
and the supposed explanatory variable, or from the influence of changes in
national income over conditions in specific financial and commodity markets.
Truly convincing arguments must not consider cxports, construction or monc-
tary conditions in isolation from other potential deteriuinants of the trade cycle,
and must be based on evidence that movements in such variables were in some
seise responsible for, and not simply a conscquence of, fluctuations in national
income.

‘The problems of distinguishing cavse from cffect and of minimizing the
likelihood that the corrclation among variables results spuriously from the
influence of omitted factors have been recognized on occasion.  What has not
always been rccognized is the extent to which these problems pervade the
literature on the trade cycle in XIXth century Britain. The purpose of this
note is to cuiphasize the pervasivencss of these problems. The argument pro-
ceeds in two steps: firse, the literature on the trade cycle is summarily reviewed
from this perspective; then, some recently developed time series techniques
arc used to marshal new evidence bearing on these issues.

3 The case for rcal variables has been made recently by Lewis, Rostow and Ken-
nedy.  Sce WA, Lews, Growth and  Fluciuations 1870-1913 (London, 1978); W.w.
Rosrow and M. Kennepy, ' A Simple Model of the Kondratieff Cycle,” Research in
Eeonomic History 4 (1979), pp. 1-36. The case for money has been set out recently in
M.D. Boroo and A.]. ScHwartz, ** Money and Prices in the Nineteenth Century: An
Old Debate Rejoined,” journal of Feonomic History 60 (1981}, pp. 61-67; M.I). Borpo
and A.J. Scawarrz, * Money and Prices in the Nineteenth Century: Was Thomias
Tooke Right? ” Explorations int Economic History 18 {1981), pp. 97-127. The importance
of internal and cxternal factors is discussed by 1D.]. Corrock, “ The Causes of Business
Fluctuations,” in ID.H. Aripcrorr and T, Fraron {eds.), British Economic Fhuctuations
1790-1939 {London, 1972), pp. 188-219.
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1. The Historiography of British Business Cycles

According to the National Burean of Economic Research’s definition,
business cycles are wavelike fluctuations in aggregate economic activity of
one to twelve years in duration. What distinguishes the cycle from random
disturbances to trade is its recurrent nature and the systematic relationship of
fluctuations in national product to the level of activity in different sectors.
Without passing judgment on the theorics of business fluctuations discussed
in this paper, it is impossible to date the birth of the cycle4 But whether
the business cycle is viewed as a specific characteristic of industrial economies
or a universal concomitant of the market mechanisn, there would be general
agreement that it was fundamentally transformed by the process of industrial-
jzation. Hence, this note considers only the business cycle in industrial Britain,
from the 1830s onward.

Like the output fluctuations they purpore to explain, theories of British
business cycles experience recurrent waves of popularity.  Perhaps the most
dwavle of these explanations is that fluctuations in cxport demand provided
the impetus for the trade cycle. This explanation has been applied equally
w voth halves of the XiXth century: for the period prior to 1850, Gayer,
Rostow and Schwartz argue that business cycles in Britain “ were, in large
mncasure, a function of fluctuations in the export demand for textiles; ™' simi-
larly, Ford argues that ** ... the proximate cause of cyclical fluctnations in the
United Kingdom from 1860 to 1914 lay in the behavior of exports of goods
and services, aided sometimes by home investment...” 5  Even authors pri-
marily concerned with other factors concede that British business cycles ... ten-
ded to shape in function of foreign business fluctuations.” 6

There are a number of potential explanations for the appeal of the export-
based theory of the trade cycle. Perhaps the most obvious is the large and
growing share of exports in British national income. Between the 1830s and
1880s Britain’s ratio of exports to national income more than doubled, and
by the end of the period, exports and property income from abroad accounted

4 For a discussion of these matters, see Priuir Mirowskt, “ The Birth of the Business
Cycle,” paper presented to Council of European Studies Conference on Periods and
Cycles in Europe (Washington, D.C., May 1982}

© 5 AD. Gayer, W.W. Rosrow and A.]. Scuwartz, The Growth and Fhicisation
of the British Economy, 1790-1850 (Oxford, 1953), p. 533; A.G. Forp, op. cit., p. 35. See
alse A.G. Forp, “ Overseas Lending and Internal Fluctuacions, 1870-1914,” in J. SAvILLE,
Studies it the British Economy, 1870-1914, Special Edition of the Yorkshire Bulletin of
Economic and Social Research XVII (1965), pp. 25-26; A.G. Forp, “ Notes on the Role
of Exports in British Economic Fluctuations, 1870-1914,” Economic History Review XVI
{1963-4), pp. 328-337. For a skeptical view, see R.C.O. Matruews, “ The Trade Cycle
in Britain 1790-1850,” Oxford Economic Papers 6 (1954), pp. 1-32.

¢ |.A. SCHUMPETER, Business Cyc:'es (New York, 1939), p. 367.
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for nearly onc-third of GNP at factor cost. 1t is argued that exports are Jikely
to have mattered simply because they were such a large component of national
product. Another rcason for the popularity of exports as an explanation for
the trade cycle is the amplitude of their fluctuation. For William Beveridge,
the fact that cxports fluctuated more widely than industrial production was
prima facte evidence that export fluctuations were the cause and business cycles
were their consequence.3  Finally, the export-based theory of the trade cycle is
appealing because of its consistency with a broad spectrum of theoretical models.
In models with sticky wages, a rise in export demand has multiplier effects
which stimulate output and employment.® In tull employment medels which
meclude a full set of assct markets and assame a degree of international capital
mobility, a rise in export demand leads to a sequence of balance of payments
surpluscs that increase the domestic money supply and raisc the price level
Thus, the result that increased export demand raises nominal GNP is common
to a wide range of theoretical models.

Several variants of the transmission mechanism from export demand to
domestic production have been posited. Most take exports as autonomous
and aggregate supply as clastic.  Therc is, for cxample, the standard multiplicr
analysis, which predicts that the scusitivity of domestic production to a change
in export demand is a declining function of the marginal propensitics to save
and import.? Such simple models rarcly include a role for relative prices,
which somc historians, such as Lewis, argue are the critical channel through
which export fluctuations were transmitted.  Lewis suggests that declining
cxport demand exerted downward pressure on British mdustrial production
through its terms of trade cffect; by reducing the relative price of British ex-
ports of manufactures, it increased the cost of importing from abroad the raw
material inputs required for industrial production.19

7 WiLtiam BEVEmDGE, Fill Employment in a Free Society (New York, 1945);
also Arpcrorr and RICHARDSON, op. cit., chapter 2.

# Deane and Habakkuk, along with many other British economic historians, scem
to think in terms of this model in connection with the period 1780-1850. Pavriis Deank
and H.J. Hasakkux, * The Take-Off in Britain,” in W.W. Rostow (ed.), The Eco-
nomics of Take-Off into Sustained CGrowth (New York, 1963}, pp. 63-82.

2 Sce AK. Camncross, Home and Foreign Jnvestaent, 1871913 (Cambridgc, 1953},
pp. 129-130; J.R.T. Hugnss, Fluctuations in Trade, Industry and Finance (Oxford, 1960},
p. 38; D.J. Corrock, * The Climacteric of the 1890°s: A Critical Note,” Manchester School
XXiV (1956), p. 30. For a variation on this theme, see J.R. MEver, * An [nput-Qurput
Approach to Evaluation of the Influcnce of Exports on British Industrial Production
in the Late XIXth Century,” Explorations in Entreprencurial  History 8 (1955), pp. 12-34.

o WA, Lews, “ International Competition in Manufactures,” Amcrican Economic
Review Papers and Procecditips 47 (1957), p. 580. See also [.S. Prsmazoety, ™ Some
International Aspects of British Cyclical Fluetuations, 1870-1913,” Review qf Economic
Stidies 16 (1949-50), pp. 117-143,
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Perhaps the most compelling argument for the export-based theory of the
trade cycle is founded on the exogencity of major shocks to Britain’s export
markets, Ford and others assert with little reservation that ** {e]xports were
exogenous, determined by the growth of populations and incomes abroad
over which events in Britain had little influence.”” 11 It scarcely could be main-
tained that economic conditions in the British Isles played an important role
in the Continental revolutions of 1848, the Crimean War, the Mutiny, the
American Civil War, or the Turko-Russian War, cach of which had a pro-
found impact on the Victorian cconomy. Morcover, cach of the major cy-
clical downswings of the late Victorian period was associated with deterior-
ating economic conditions abroad: in the lnited States in 1873, in Latin
America and Australia in 1890, and in the Ubited States ohce again in 1907.12

At the same time, there are reasons to doubt that che Auctuation of British
exports was independent of demestic market conditions.  Unusually buoyant
demands by British industry for the products of the staple trades surely encour-
aged British producers to sell a larger proportion of their output at home and
to make less available for export. Morcover, Britain’s own overseas lending
may have stimulated forcign demaud for the exports of her staple industries,
British investors manifested a systematic preference for bonds issued by coun-
trics with strong comuercial ties to the British market, and recipients of capital
inflows from London regularly turned to the British export market for steel
rail, machine tools, and industrial cquipment. Even when they obtained their
capital goods from American or Continental sources, their purchases stimu-
lated demands in the U.S. or Europe for the products of British industry. Tn
both cases, forcign export demand should be seen as little more than a channel
by which the cffects of fluctuations in overseas investment were trausmitted
to the rest of the British economy.

Evidence as to the link between overseas investiment and expore values is
tenuous at best. Cairncross and Saul have questioned whether this evidence
supports the existence of any simple relationship between export demand and
the direction of investment.!3 Typically, a cyclical decline in cxport demand
was accompaiicd by a risc in the share of British saving invested domestically.
The contractionary influence exerted by the fall in export demand was largely
offsct by the stimulus provided by increased investment demand at home.
Similarly, a cyclical upswing in export demand typically coincided with an
increased propensity to invest abroad.  Resources formerly employed in the

11 Forp, “ The Trade Cycle m Britain, 1860-1914,” in Froup and MCCLOSK_EY
op. ¢it., p. 37. But see also p. 38 for the author’s sccond thoughts.

12 SCHUMPETER, op. eft., pp. 312-313.

13 This argmment applics principally to the period prior to 18%0. See Carncross,
op. cit., pp. 187-209; S.B. Saur, Stisdics in British Overscas Trade 1870-1914 (Liverpool,
19603, chaptcr 5,
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production of investment goods could simply be reallocated to the export
scctor.  Even if export fluctuations are properly viewed as autonomous, there
is no reason to assume that they necessarily were associated with movements
in national product.i

Historians who trace the origin of commodity market disturbances to
domestic rather than foreign sources tend to focus on Huctuations in residen-
tial construction. Like exports, construction was a large and volatile com-
ponent of Britain’s gross natonal product for much of the XIXth century.
Between 1880 and 1914, the share of new dwellings in gross domestic fixed
capital formation remained steady at roughly twenty percent, but the share
of capital formation in national income Auctuated with the business cycle.
Changes i the volume of new construction dircetly atfected the livelihood of
labourers, raw material suppliers and engincers, and indirectly influenced activ-
ity in maay other sectors.  Nevertheless, as with cxports, it is difficult to
rule out the possibility that the positive association between building and GNP
derived from the influence of income on construction.  Following Thomas,
Hucaations in residential construction are frequently linked to long swings in
the rate of migration.!s When migration from Europe to America was high,
it is argued, residential construction in DBritain was depressed, and as ewmigra-
tion declined, the construction industry recovered.  This suggests only that
emigration was a proximate cause of fuctuations in house building, 1t does
not rule out the possibility that changes in domestic cconomic conditions in-
duced the emigration that subsequently was retlected in British residential
construction.

The monetary explanation of the trade cycle has a long and distinguished
Jineage, with origins in Cairnes and Jevons, The central argument is familiar
and follows logically from the guantity equation: assuming a stable income
velocity of money, a rise in the Britsh moncy supply should have produced
some combination of higher prices and increased production. To the extent
that monetary expansion lowered interest rates and put downward pressure
on velocity, these effects would have been moderated.  Disagreement centres
on the channels through which monctary impulses were transmitted and on
the division of changes in nominal income between prices and production,
One of the more influential monctary interpreeations of the British experience
in the second half of the XIXth century is due to Hawtrey. In Hawtrey's
analysis, the central factor under]ying the trade cycle was the instability of the

14 See C.K. Hareey and D.N. McCroskry, ™ Forcign Trade: Competition and the
Expanding International Economy,” in Froun and McCroskey, op. ct., pp. 62-63.

5 B. Teomas, Migration and Economic Growth (Cambnridge, 1954), pp. 175-176;
E.W. Cooney, “ Long Waves in Building in the British Economy of the Ninetecuth
Century,” Econonmic History Review XII {1960-1), pp. 237-269; HM.]. HABAKKUX, “ Flue-
tuations in Housebuilding in Britain and the United States in the Nineteenth Century,”
Journal of Feonomic History 22 (1962), pp. 198-220.
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supply of bank credit.16 At the trough of the business cycle, Hawtrey argued,
bankers were likely to conclude thac they possessed excess reserves, leading
them to fower the interest rate charged for trade credit and raising the money
multipiier.  Firms would be encouraged to build up their inventories, further
stimulating production and spending, both of which were financed in part
by additional bank lending. As the volume of loans expanded, bankers even-
tually would be led to the conclusion that reserves were dangerously low,
inducing them to restrict credit, which would raise interest rates and reduce
the money multiplier. Firms would be forced to liquidate inventaries, initias-
ing a downswing in the trade cyele. From there, the process began ancw.

The role of money and credit in the mid—century trade cycle was challenged
in the XiXth century by the Banking School, whese members argued that
the cffects of changes in the money supply were neutralized by off-sctting
changes in the circulation of bills. Collins has presented evidence for the
18305 and 1840s suggcsting that the gross value of bills created was an increas-
ing function of the interest rate.l7 To the cxtent that interest rate fluctuations
reflected changes in the money supply, his findings support the Banking School.
However, Collins’ evidence alone does not rule out the possibility that varia-
tions in currency circulation and bank credit were offset only partially by chan-
ges in the supply of bills.

A more telling criticism of the monetary theary is based vpon the con-
straints imposed by Britain’s adherence to the gold standard. Given the free
convettibility of sterling into gold at a fixed rate of exchange, the Bank of
England could permit the banking systems to increase the volume of tradc
credit only at the cxpense of its stock of rescrves.  The Bank, although will-
ing to tolerate small, temporary internal drains and minor, reversible external
drains, was unwilling to accept a persistent decline in its rescrves. Thus, it
was in no position to initiatc a change in monetary conditions and repeatedly
may havc been forced to counteract changes in moncy supply initiated in other
parts of the banking system,18

Taken to its logical conclusion, this view suggests that the Bank of En-
gland not mercly was unwilling but actually was incapable of controlling
monetary conditions for any cxtended period.19 If cconomic activity in Bri-

16 What follows is an interpretation of R.G. Hawrrey, Cood ard Bad Trade (Lon-
don, 1913). Sce also R.G. Hawrtrey, “ The Trade Cycle,” in R.G. Hawragy, Trade
and Credir (Londou, 1928).

17 M. Cotuns, “ Menctary Policy and the Supply of Teade Credit,” Economica
45 (1978), pp. 379-390. On the views of the Banking School, sce W. NewMARCH,
“ An Attempt to Ascertain the Magnimide and Fluctuations of the Amount of Bills
of Exchange,’” Joumal of the Statistical Society 14 (1851), pp. 143-183,

14 See also D.H. Ropuetson, “ A Survey of the Modern Monctaty Controversy,”
in H.S. Buus (ed.), Readings in Business Cyele Theory {Philadelphia, 1944), pp. 311-329,

1 DN, McCroskey and J.R. Zecuer, “ How the Gold Standard Worked, 1880-
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tain and abroad depended on real factors, and if prices and interest rates were
linked internationally through purchasing power and uncovered interest parities,
then the demand for money would have remained beyond the Bank of En-
gland’s control. With intcrnational capital mobility insuring the equality of
moncy supply and moncy demand, the Bank should have been eapable of
affecting the composition of the monetary base between reserves and domestic
credit but not the quantity of moncy in circulation. Had officials within
the Bank attempted to cxpand money supply more rapidly than money demand,
Britain would have incurred balance of payments deficits until the external
drain had restored supply to the level of demand.

The view that the level of economic activity at home in conjunction with
ccononiic conditions abroad completely determined the demand for sterling
attaches little significance to the pound’s unparalleled status under the Classtcal
Gold Standard as a rescrve and vehicle currency.  The Bank of England’s un-
questioned commitment to sterling’s convertibility, plus the ready liquidity
provided by the London money market, endowed the pound with attributes
unique among national currencies.  No other unit of account was used so
widely to invoice and settle transactions between residents of different countrics.
There is a presumption, thereforc, that asscts denominated in sterling were
imperfect substicutes for those denominated in other national currencies. Were
this the casc, the Bank of England could have altered the relative price of sterl-
ing and forcign asscts through intervention in financial markets, thercby in-
fluencing asset demands along with asset supplies.

The view that British monctary conditions responded passively to the trade
cycle also has been criticized for neglecting the Bank of England’s capacity
to influcnce economic activity at home and abroad. Triffin has suggested that
by raising its discount ratc, the Bank could increase the cost to primary pro-
ducers of maintaining inventories of staple exports.?? Higher carrying costs
then led to inventory liquidation in the primary producing regions and de-
pressed the relative prices of Britain’s staple tmports, Thus, by raising Bank
rate, the authoritics could enhance Britain's terms of trade, increase the real
value of British income, and stimulate the demand for money relative to the
supply, encouraging a specie inflow.  On this account, causation runs not from
money and credit to output, but from Bank ratc to national income and from
there to the woncy market.

1913,” in J.A. Frenker and H.G. Jounson, The Mowetary Appreach to the Balance of
Payments (Toronto, 1976), pp. 357-385; I.C. Mirrs and G.E. Woop, “ Money-Income
Relationships and the Exchange Rate Regime,” Federal Reserve Bank of 8t. Lowis Re-
view 60 (1978), p. 24.

» Rosert TriFFiN, “ The Myth and Realities of the So-Called Gold Standard,”
in Ropet Twiekis, The Evelution of the Intervational Mouctary System (Princeton, 1964),
pp. 2-20, :
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This bricf discussion provides the barest sketch of competing explanations
for the XIXth century business c¢ycle in Britain. 1t highlights the common
difficulty confronting the proponents of every potential explanation for the
trade cycle. That difficulty is more than merely demonstrating thar fluctua-
tions ir export demand, residential construction and menetary conditions were
systematically related to XEXth ceutury business cycles. It is the difficulty of
showing also that movements in those variables were in some sense responsible
for, and not mercly a function of, the cyclical fluctuation of the British economny.

L. Some Time Series Evidence

In principle, the relationship of exports, construction and monctary con-
ditions to gross national product could be explored with a structural model
of the Victorian cconoimny. Economic theory and historical evidence could
be used to specify behavioural relationships governing the actions of individuals
and organizations, as in the models estimated by Tinbergen for the period
1870-1914 and by Jonson for the years 1880-1970.21 The model could be used
to examine feedbacks from national income to its components and intcrrelation-
ships amnng the determinants of the overall level of activity.

In practice, however, it is questionable whether the structural models at
our command can be used as a basis for convincing tests of the various theories
of the trade cycie. There is little agreement on how to model the channels
through which autonomous impulses influcnce aggregate economic activity,
Economic theory and historical evidence should be used to guide the construc-
tion of modcls, but which theory, and what evidence? The problem can be
posed in another way. For a system of simultancous cquations used
to determine national income, exports, construction and the money stock to
be cconometrically identified, all wvariables cannot appear in all equations.
Any model must include a certain number of cxplanatory variables that are
exogenous by assumption. For such a model to be properly identified, as-
sumptions based upon economic theory or other a priori knowledge must be
invoked to justify the decision to omit potential linkages among variables.
Yet, when the very purpose of the exercise is to identify the chaunels through
which cyclical imipulses were transmitted, rather than to cstimate the relative
importance of channels alrcady identified, this procedure is tantamount to
assuming one's conclusions.

Before specifying a structural modcl, it may therefore be useful to apply
statistical techniques that impose relatively few restrictions on the channels
through which real and monctary impulses arc transmitted to aggregate eco-

21 §aN TINBERGEN, Business Cycles in the United Kingdom, 1870-1914 (Amsterdam,
1951); P.D. Jonson, “ Moncy and Economic Activity in the Open Econemy,” Jour-
ual of Political Economy 84 (1976), pp. 979-1012,
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nomic activity. In the remainder of this note, some recently developed time
scrics methods are utilized to this end.22 These techniques are essentially sta-
tistical tests of antccedence that provide evidence on the timing of innovations
in the variables analyzed. The results address the question of whether one
variable helps to explain the subsequent path of another. [f so, then a reason-
able structural model must include links through which the first variable is
permitted to influence the subsequent behaviour of the second.

Incvitably, it is tempting to interpret the results in terms of causality;
hence, these techniques are sometimes loosely referred to as “ causality cests.”
But while cavsality has unambiguous meanings in logic with direct applica-
tions to problems in Justory, it is'unlikcly in practice that debates over cau-
sality can be resolved through the analysis of historical tme scries.23  Rather,
these techniques can be used to narrow the range of plausible models consis-
tent with the time series propertics of the data.  For example, the finding
that innovations in one variable, say exports, arc cconometrically antecedent
to another, say national income, may permit us to conclude that it is im-
probable that fluctuations i exports merely reflect the influence of prior fluc-
tuations in national incomc. '

Of course, problems of interpretation remain.  In gencral, there will cxist
several interpretations of the trade cycle in Britain consistent with the finding
that a certain variable is temporally precedent to another.  Without applying
cconomic theory or historical evidence, it is impossible to arrive at definitive
conclusions on the basis of such tests. Nonctheless, the results can be uscd
to narrow the range of admissible interpretations of the historical record.
As utilized here, these tests are not a substitute for structural models; they
mercly provide guidance for specifying reasounable structural relations.

The approach to vector autoregression employed in this section is bazel

22 C.W.]. Grancer, * Investigating Casual Relations by Econometric Models and
Cross Spectral Methods,” FEronometrica 37 (1969, pp. 424-438; C.A. SiMs, “ Money,
Incotne and Causalivy,” American Econoutic Review 02 (1972), pp. 540-552; T.J. SARGENT
and C.A. Sms, “ Business Cycle Modeling Without Pretending to Have Too Much
A Priori Economic Theory,” New Methods in Business Cyele Rescarch: Proceedings from
a Confercace (Minneapohis, 1980}, pp. 1-48. For a survey of carly contributions, sce
E.L. Fece and K. Pearcy, “'Lhe Causal Relationship Between Money and Income:
Some Caveats for Time Scrics Analysis,” Rewferw of Eeonouics and  Statistics 79 (1977),
pp. 521-533,

23 For further discussion, see James Tosy, © Money and Income: Post Hoc Ergo
Proprer Hoc,” Quarterly Jutrnal of Economics LXXXIV (1970), pp. 301-317; fR. Hcks,
Causality in Econotiics {(New York, 1979); ARNOLD ZELLNER, * Causality and Econo-
metrics,” in K. Brunner and A. Mertzer, Three Aspects of Policy and  Policymalkiug
(Amsterdam, 1979), pp. 9-54; B.M. Friepman, “ The Roles of Moncy and Credit in

Macrocconomic Anaiysis,” Harvard Institute of Bconomic Rescarch 1Jiscussion Paper

No. 859 {November 1981).
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on work by Sims.2¢ In keeping with the spirit of the business cycle theories
discussed in the previous scction, the systems to be estimated contain five var-
iables: output Q, prices P, experts X, residential construction C, and the money
stock M.25  Each system takes the form:

Ql l: 81 B, B;: Bia Bis Bys an
Pl Az Bn Bzz Bza Bza st Pt—k
X, = | a3 | "+ | Bas Baz Bas Bia Bas * | Xk
M, LT By Baz Bas Bas Bas M«
C, I as Bsi Bsa Bss Bsy Bas ‘ Cux
(1)

0 0 0o 0 0 Q. Uy,

2O 0 0 0 P Ua

+ Tar sz @ 0 0 * X + Us,

Ya1 Y42 Yaz 0 0 M, U

¥s1 Ysz Ys3 Yse 0 C, Us.

The a, are scaler coefficients and the By, are lag operator polynomials of length
four to be estimated below. The U, are disturbance terms. The vy are in-
cluded to insure the validity of standard hypothesis tests on the B, To re-
move the trend from the timerseries, each variable is transformed into loga-
rithms and first differences are taken.26 The convention of including in each
regression four lagged values of every variable is maintained throughout.
The data used in thesc tests are drawn from: scveral different sources. Al
variables arc available for the period 1833-1913 except for the residential cons-

24 C.A. Smvs, * Macroeconomics and Reality,” Eronometrica 48 (1980}, pp. 1-48,

25 Estimating multivatiate systems such as (1), rather than simple bivariate relations,
reduces the likelhood thar two variables are mercly reacting with different lags to a
common omitted variable. A potential problem with the methodology, that evidence
of timing relations may provide misleading information about the direction of influence
when expectations abour future values of the variables are important, may not present
a scrious problem in this context, but this limitation should be noted.

2 Specific cocfficient estimates and the results of hypothesis tests both are sensitive
to the manner in which the data are filtered. First diffcrences of logs are used ‘here
because, as with many economic time series, this rransformation succeeds in removing
the trend from the data and in climinating all evidence of first-order autocorrclation
from the residuals U,,. Since a diffcrent choice of filter may alter the resuls, it was
deemed advisable to choose a reasonable fileer before running any regressions and to
maintain it throughout, so as to kecp the decision of how to filter the data at arms
length from the hypothesis tests themsclves. On these matters, sec FEIGE and PeaRcE,
op, ¢t
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truction series, which starts in 1870, Decane’s estimates of GNP ar factor cost
arc linked to Feinstein’s estimates of the same variable for the period 1870-
1913.27 Deane's cstimates differ from the earlier Deane and Cole series duc
to her construction of separate price deflators for raw materials and manufac-
tured goods. The resulting GNP deflator is used as a measure of the price
level, while GNP at constant 1900 prices is used as a proxy for Q. Imlah’s
estimates of the current value of exports of UK, products arc employed
throughout.22  To obtain an estimate of the current value of residential con-
struction, Cairticross’ serics for the number of houses built in the U.X. is mul-
tiplicd by Maiwald’s index of building costs; this scries is normalized to match
Feinstein's cstimate of the value of residential construction in 1872.29

For the cntire period, consistent measures of the British moncy supply
exist only for narrowly defined aggregates such as high-powered money: notes
aud coin outside banks, commercial bank vault cash and private deposits at
the Bank of England. The monctary base may have-less bearing on the trade
cycle than broadly defined measures of the moncy supply, but attempts to
cstimate the broader aggregates for even the final three decades of the Victo-
rian period meet with serious difficultics.3®  For purposes of this note, Huff-
man and Lothian’s high-powered money series for the period 1833-1879 is
linked to Sheppard’s scries for the years 1880-1913.3t  Since all other variables
arc mcasured as annual flows, the money supply figures should be computed
either as annnal averages or mid-ycar stocks. [t was necessary, therefore, to
adjust to a mid-year basis several components of Sheppard’s series {coin in
circulation and bank notes in circulation other than those issued by the Bank
of England).

27 P. DEaNE, “* New Estimates of Gross National Product for the United Kingdom
1830-1914,” Review of Income and Wealth 14 {1968), pp. 95-112: CHaries FEINSTEIN,
National Income, Expenditure and Output of the United Kingdom, 1855-1965 (Cambridge,
1972}, T 14-15.

2 A H. IMLaH, Econowic Elements of the Pax Britannica (Cambridge, 1958}, pp. 94-95.

29 CAIRNCROSS, op. cit., p. 156; K. Marwarp, “ An Index of Building Costs in the
United Kingdom,” Eroromic History Review VII (1954), pp. 187-203; FpiNsTEN, op. cit.,
T 85-86. Substituting Feinstein’s construction figures for the series employed here made
lictle difference for the results, not surprisingly, since Feinstein's figures are based in
large part on the Cairncross-Maiwald estimates.  Although no attempt is made to
calculate an index of residential construction for vears prior to 1870, note should be
taken of the index of biicks produced annually for the period 1785-1850 in Gaveg,
Rostow and ScHwarTz, op. cit.

# See for example M.D. Borpo, “ The U.K. Money Supply 1870-1914,” Rescarch
in Eronomic History 6 (1981}, pp. 107-125.

3t W.E. Hurrman and J.R. Lothian, “ Moncy in the United Kingdom,” Joursial
of Money, Credit and Banking 12 (1980), pp. 155-174; 1>.K. Sueerawp, The Growth and
Role of UK. Financial Institutions 1880-1962 (London, 1972), pp. 180-181.
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With figures for construction available from 1870 only, the full system
of equations is estimated for the late Victorian period stretching from 1870
to 1913. For the longer period 1833-1913, a sub-system composed of exports,
the money stock, real income and prices is estimated, and this sub-system is
estimated scparately for the carly-to-mid Victorian years 1833-1869 as well
to provide a basis for comparison with the full system.32

Table 1 summarizes the results of vector autoregressions estimated for the
period 1833-1913. The summary statistics reporied in the Table are asymptot-
ically distributed as Festatistics; given this asymptotic distribution, they can
be used to calculate the probability that the cocfficients on lagged values of
the independent variables {the By, in Equation 1) differ significantly from zcro.3?
According to this interpretation, the statistic of 5.08 in the first row of Table i
indicates that we may conclude at a 99 percent level of confidence that fluc-
tuations in real GNP in XI1Xth century Britain were significantly related to
subsequent movements in prices.  The econemic interpretation of this finding
is straightforward: for the quantity equation to hold in the face of an un-
changing moncy supply, any nise in rcal income should have been followed
by a declinc in British prices. At the same time, there is little direct support
in the fourth row of Table 1 for the view that fluctvations in the supply of
high-powered money provided the impetus for the trade cycle.

The statistics in the third row of Table 1 indicate that export fluctuations
were significantly rclated to subsequent movements in prices.  For the period

TaBLE

QUASI F-STATISTICS FOR VECTOR AUTOREGRESSIONS, 1833-191)

Dependent Variable

Q r X M

Q - 5.08% 1.55 0.25

Ind(:pl:ndent Ik .68 — 1.53 (.25

Variable X 0.87 2.55%* — 1.10
M 1.29 1.26 0.71 e

* Significant at the 99 pereent level
** Significant at the 95 percent level.

12 The terminology of this scction, which defines the early-to-mid Victorian period
as stretching from 1830 through 1869 and the latc Victorian peried as the years from
1870 through 1913, follows W. E. Houguton, The Victorian Frame of Mind (New Ha~
ven, 1957).

3 Since no P-statistics or other tests of significance were used in guiding the scarch
for an appropristc specification, test statistics lower than the conventional levels of
significance are of intcrest.
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as a whole, there is little evidence that a risc in export demand did other than
raisc the price of Briash exports, improve the terms of trade, and stimulate
the volume of production in Britain’s cxport trades at the expense of other
scctors.  On the basis of this sample, it would appear, as Hatley and McCloskey
have argued, that fuctuations in the demand for British cxports merely caused
“a reallocation of resources and a restructuring of output.”” 34

Table 2 summarizes the results of estimating the entire vector for the years
1870-1913 and the sub-system excluding construction for the years 1833-1869.
The two pancls of Table 2 reflect the extent to which the implications of this
exercise for modcling the early-to-mid Victorian period differ from the im-
plications of the tests for modeling the fate Victorian period. For the years
1833-1869, the significant negative correlation between movements in output
and subscquent movements in prices, already familiar from Table 1, is evident
once again, Other significant correlations for this period are between exports
and the monetary base. Throughout the carly-to-mid Victorian period, a
risc in Britsh cxports was followed by an increasc in the nionetary base,

Taste 2
QUASI E-STATISTICS FOR VECTOR AUTQOREGRESSIONS,
1833-1869 and 1870-1913
148331869
Dependent Variable
Q P x M
Q : 2.5k (.82 3.30%*
Idependent P 1.31 - 1.3 (.81
Variable X 1.83 1.70 — 4.20%*
M 2,10 2.07 2.42%%% —
18701413
Dependent Variable
Q p X M c
Q — 1.50 .84 1,06 2.71%%*
Independent P n.73 - 0.21 (187 1.03
Varable X 1.69 SR St — 2.47%%% 1.95
M 2, 57k*% 2.15 0.48 — 1.26
C 1.07 3.28%% (1,49 .51

** Significant at the 95 percent level.
*** Significant at the 90 percent level.

3 Hamey and McCroskey, op. cit., p. 62.
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consistent with the specie-flow mechanism, assuming passive behaviour of im-
pozts and other components of the external accounts.  Similarly, a rise in the
monetary basc was followed by a decline in British exports, consistent with
the view that larger money balances reduced export supply by increasing
domestic demands for the products of the staple trades. However, ncither
exports nor the monetary base were significantly related to the subsequent
paths of real incomes or prices.

Evidence for this pcriod on the rclationship between fluctuations in real
incomes and movements in the monctary base is difficult to interpret.  Al-
though fluctuations in real incomes are significantly associated with subscquent
changes in the monetary basc, the direction of this cffect is inconsistent with
modern interpretations of the specic-flow mechanism, For the ycars 1833-
1869, a decline in real income cypically was followed by a rise in the supply
of high-powered money. This finding raises the possibility that the Bank
of England systematically varied its notc issuc in a manner inconsistent with
the rules of the gold standard. In the comumercial crises of 1847, 1857 and
1866, for example, the Bank, while subject to alarming gold drains, granted
the Governor permission to increase the Fiduciary lssuc beyond the limits
specified in the Bank Charter Act of 1844. For the period prior to 1870 at
least, it docs mot appear that the Bank of England always responded passively
to pressures on its reserve position.

Results for the late Victorian period, reported in the lower panel of Table 2,
differ strikingly from these just discussed. The corrclation between export
fluctuations and subsequent movements in the price level, already familiar
from Table 1, appears also in the botton: panel of Table 2. Thus, the impact
of export shocks on British prices would appear to be primarily a late Victo-
rian phenomenon.  Similarly, fuctuations in residential construction system-
atically affect British prices but not real incomes. There is little support in
Table 2 for residential construction as a major determinant of the trade cycle;
to the contrary, the evidence supports the view that Huctuations in construction
activity derived from the trade cycle itself.

Perhaps most strikingly, movements of real income in Britain no longer
appcar to have been significantly associated with subsequent movements in
the British price level. Here two distinct and quite inconsistent interpretations
suggest themsclves. One interpretation is that the independence of British prices
from domestic economic conditions reflected the efficient and highly developed
state of international markets.35  Over the course of the century, a number
of forces may have counspired to link British prices ever closer to prices in the

35 This argument is made by Donaip McCroskey and Rycmarp Zscuer, “ The
Success of Purchasing Power Parity: Historical Evidence and its Implications for Macro-
economics,” prepared for the National Bureau of Economic Research conference on
tin Classical Gold Standard (Hilton Head, South Carolina, March 1982),
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rest of the industrialized world while at the same time reducing the leverage
the British cconomy exercised over foreign cconomic conditions.  The steady
risc in the share of exports in British national income, along with continuing
improvements In oceangoing transportation and international communication,
cuhanced both incentives and opportunitics for commodity arbitrage.  After
1880, a growing number of wations in Europe and clsewhere adopted gold
standards, rigidifying the link between prices in Britain and abroad. At the
same time, as industrialization abroad reduced the share of British manufacturcs
in worldwide production, cconomic conditions in the British Isles were ren-
dered increasingly incapable of influencing the level of prices in the gold stan-

dard world.

An alternative interpretation of the absence of a link berween fluctuations
in activity and subsequent price changes is based on a vision of pervasive
fimancial and commodity market rigidities that inhibited the cconomy's ad-
justment to monetary shocks.  In other words, the abscuce of a significant
corrclation between real incomes and subsequent price movements may simply
reflect the existence of price rigidities and the highly imperfect functioning
of commodity and financial market arbitrage.  This vicw has the virtue of
consistency with the statistic of 2.57 in the first column of Table 2 reflecting
the existence after 1869 of a significant corrclation between movements in the
monetary base and subscquent movements in real incomes. The standard
Kcynesian explanation may apply here: a larger money stock would have been
willingly held only at a reduced interest rate, but in the presence of imperfectly
flexible prices, a decline in nominal rates translared immediately into a fall in
real interest rates. Thus, increased fiancial wealth stimulated consumption,
whilc a lower real interest rate promoted investment.  This explanation secms
an cspecially appealing way of viewing the fluctuations in investment, prices
and production that occurred between 1890 and the First World War,36

IV. Implications for Futire Research

The trade cycle in XIXth century Britain 15 the subject of one of the most
enduring and contenticus debates in the literature on the Victorian economy.
Much of that literature is riddled by an inability to distinguish cause from
cffect — an inability to show couvincingly that movements in potential explan-
atory variables were in a fundamental sense responsible for, and not simply
a consequence of, prior fluctuations in the state of trade. Even historians ad-

36 Barry J. EicHEncREN, © Asset Matkets and nvestment Fluctuations in Late Vie=
torian Britain,” Research in Economic History {forthcoming, 1983). Sec also C.K. HARLEY,
* The Interest Rate and Prices in Britain, 1873-1913: A Study of the Gibson Paradox,”
Explorations in Eronomic History 14 (January 1977), pp. 69-89.
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mitting an awareness of this problem all too frequently adopt methodologies
that tightly circumscribe the range of conclusions likely to obtain.

This note has reconsidercd the association of cyclical Huctuations in in-
comes and prices with movements in their potential determinants from a more
gencral perspective, The strength of the methodology lies in the fact that
the form of the tests is only loosely restricted by prior beliefs. While those
tests yicld new information about the role of various forces in the fluctuation
of the Victorian cconomy, they yield little guidance concerning the channels
through which those cyclical impulses were transmitted. Nonetheless, a num-
ber of implications emerge for further study of the trade cycle. For portions
of the XIXth century, both export values and residential construction emcrge
as significant determinants of the nominat value of British GNP. However,
both variables appear to have influenced prices primarily rather than the level
of cconomic activity. Reassuringly, export fluctuations do not appear to have
derived from the trade cycle itself. The same cannot be said for Auctuations
in residential construction.

Many of the unrcsolved Issues raised by the results concern the role of
monetary forces in the trade cycle, For the years 1833-1869, fluctuations in
Britain’s monetary basc appear to have resulted from prior fluctuations in the
state of trade, but not in thc manner predicted for a country playing by the
rules of the gold standard. In concrast, for the late Victortan period, fluctua-
tions in the monctary basc emerge as the single most significant determinane
of the trade cycle. This finding is consistent with other work suggesting that
fluctuations in the late Victorian money supply influcnced the trade cycle through
impact on investment demand.  Changes in the rate of inflation or deflation
after 1870 appear to have been only partially incorporated into nominal interest
rates.37  Consequent changes in real interest rates stimulated investiment demand
by reducing the cost of finance. ‘Thus, the central issues to be addressed in
futurc rescarch appear to concern the changes in market structure that enhanced
the real effects of monetary fluctuations over the course of the XTXth century.

37 Ihid,
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