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Extracted from Economic Trends No. 163, May 1967

Short-teri forecasting of United Kingdo
M. C. F essey

exports (1)

A recent article in Economic Trends, ‘Econometric 
research for short-term forecasting* (*) was concerned 
with ways in which econometric research may be able to 
contribute usefully to the existing system of central 
economic forecasting relating to the behaviour of the 
United Kingdom domestic economy over a period up to 
two years ahead. The article did not consider subjects for 
research in forecasting the balance of payments, although 
a separate note dealt with the causal relationships which 
are taken into account in the forecasts made officially. 
The present article describes the methods used in pre
paring short-term forecasts of United Kingdom exports; 
the description is based on a paper presented by the 
Board of Trade to an ad hoc Group of Experts on 
Import/Export Projections meeting in Geneva at the end 
of May. under the aegis of the Economic Commission 
for Europe. The rather different problems of medium and 
long-term forecasting are not considered in the article.

The concluding part of the article suggests a number of 
topics for research. Most of them have already been 
explored to some extent by the government statistical and 
economic services and by others, but there is scope for 
further and deeper work. In particular, econometric 
analysis aimed at elucidating the relationships between 
exports and the economic variables which help determine 
them and at assessing their quantitative effect, would be 
of value to those engaged on preparing short-term 
forecasts of United Kingdom exports.

Introduction
Forecasts of exports in the United Kingdom balance 

of payments, looking some eighteen months to two years 
ahead, are made three times a year on the assumption 
that current domestic policies are unchanged. The 
balance of payments forecasts are co-ordinated with 
forecasts for the domestic economy and are geared to the 
annual Budget, which is normally presented in April. 
In the autumn a preliminary appraisal looks at the 
prospects in the approaching fiscal year (in practice, two 
calendar years ahead) and a second look in the spring 
provides part of the material required in preparation for 
the Budget. In the early summer a third set of forecasts 
is made which takes into account the Budget proposals 
and other developments. In addition, interim assess
ments are made as necessary to take into account any 
major new developments.

In 1966 United Kingdom exports were valued at 
£5,042 million and re-exports at £194 million. Over 
four-fifths of exports consist of manufactured goods 
(Sections 5-8 of the S.I.T.C.), with machinery and trans
port equipment (Section 7) predominant. The overseas 
sterling area takes about one-third of United Kingdom 
exports, and the other important markets are the E.E.C. 
countries (one-fifth of the total), E.F.T.A., and North 
America. The area pattern and, to a less important 
extent, the commodity pattern of exports (shown in 
Appendix I) provide the structural components from 
which the export forecast is made. In making forecasts 
of these components the factors taken into account are 
demand prospects in markets for United Kingdom 
products, past trends in United Kingdom export per
formance in the markets, and factors in the United 
Kingdom economy affecting the supply of exports. 
Forecasts are made in seasonally adjusted terms.

Demand prospects in United Kingdom m arkets
There is ample evidence that, in the short run, it is 

primarily demand conditions in overseas markets which 
determine changes in the value of United Kingdom 
exports, and a necessary preliminary to making an export 
forecast is to appraise prospects for the world economy. 
Forecasts are made of the movements of real gross 
national product (g.n.p. at constant prices) in the main 
industrial countries, drawing on the information avail
able from those countries and from studies made in the 
United Kingdom and by international organisations. In 
the light of these, forecasts are made of industrial pro
duction in those countries, and from these of world 
industrial production, which is an important determinant 
of demand for imports of materials from primary 
producing countries; secondly, forecasts are made of 
exports and imports of the industrial countries (*). The 
primary producers’ earnings from exports, together with 
their aid receipts, are an important determinant of their 
import potential. These various strands of the world 
scene provide the basis for'forecasts of world exports in 
total and of the main manufacturing countries’ exports 
of manufactures. A serious limitation in this sector of the 
work is that the latest information about the trade of 
particular groups of primary producers can be getting 
on for 12 months out of date. For exports of manu
factures by the main manufacturing countries, the latest 
figures may be 6 months old.

Note: The author is a Chief Statistician in the Board of Trade and the article reflects experience gained in his official 
capacity; the views expressed are not however necessarily those of the Board of Trade or of the Editorial Board. The 
article owes much to the co-operation of colleagues (particularly M. J. G. Lockyer and R. M. Norton) in his own 
and other Government Departments.
(') An artick 'Short-term economic forecasting in the United Kingdom* published in Economic Trends, August 1964, included a section on 

exports. See aho 'Techniques o f economic forecasting* (O.E.C.D. 1^5).
(*) Economic Trends, February 1967
O  In this work, the industrial countries are defined as the member cotintries o f O.E.C.D. All other countries are ‘primary producere*.
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This procedure for forecasting world trade rests on 
assumptions that the level of activity in industrial 
countries is important in determining both trade between 
them and the earnings of primary producers, and hence 
the imports of the latter group of countries. These 
assumptions, however, are not embodied in any formal 
econometric model of the world economy or of world 
trade in total. On the other hand, relationships between 
various components, derived from regression analysis of 
past data, play a part in the work, sometimes providing 
forecasts for components of world trade whose credibility 
is then examined against the views being taken over the 
forecast period; sometimes being used to check that a 
non-formal forecast of a flow of trade is within the limits 
which might be expected from past experience. The 
table shows some examples of useful simple relationships 
which have been established for trade of primary pro
ducing countries.

The equations in the table do not, of course, purport to 
explain, in any economic sense, the behaviour of primary 
producers’ exports and imports. They are simply numerical 
statements of past relationships between the data 
which give the best fit in the statistical sense. Their 
limitations as ‘structural’ equations are severe. For 
instance, the serial correlation between residuals is very 
high (in all four equations, the Durbin-Watson statistic 
is around 0.4); and in the first equation one of the 
regressors is the price index of materials in the period

following the exports whose level is the regressand— 
although, of course, this particular relationship between 
the two variables is not necessarily implausible. As 
forecasting equations, too, they suffer from the serious 
drawback that they depend on a view about materials 
prices in the future and this has proved a particularly 
difficult field for forecasters. Nevertheless, equations of 
this kind provide useful checks of the credibility, in terms 
of what has happened in the past, of the relationships 
implied for the forecast period.

Equations of a similar nature have also been fitted to 
the trade of Australia, New Zealand and South Africa, 
but the forecast of exports to these important markets is 
based largely on an analysis of likely economic develop
ments in these countries, and econometric relationships 
based on past data provide only a very broad check to 
these qualitative forecasts.

Relationships on a similar basis are investigated for 
estimating the trade of industrial countries. For instance, 
a simple regression equation relating percentage changes 
in imports to percentage changes in gross national 
product has been used for forecasting imports into the 
United States. But again, these formal relationships 
when they are established are not used in any mechanical 
way to provide a projection; the extrapolation obtained 
from them is assessed in the light of the general view 
being taken of economic prospects, and account is taken 
of any special factors which are thought likely to alter 
the relationship in the short term.

Some relationships between primary producers’ trade, 
industrial production in O.E.C.D. countries, and materials prices

Regressand

NE

Nl

Mean value 
US S million

S.262

Si

5,506

2,699

3,021

Estimating equation

log NEj =
(0-187) (0-026) (0-067)

log NIj
(0-150) (0-020) (0-054)

log SEj =
(0-148) (0-020) (0-053)

log Slj =
(0-216) (0-028) (0-078)

R̂

Residual 
standard 
error as 

percentage 
of regression 

estimate

t+ l 0-99 1-55

t-2 0-99 1-27

t 0-99 1-22

t-2 0-98 1-84

Non-sterling primary producers.
Developing sterling primary producers (i.e. sterling countries outside Europe, excluding Australia. New Zealand and South Africa).
Exports In millions of U.S. dollars.
Imports in millions of U.S. dollars.
Centred four quarter moving average of the seasonally adjusted index of Industrial production in O.E.C.D. countries (1960 =  100). 
Three quarter moving average of a constructed price index (Q1 1962 =  100) of food and industrial materials.
The equations are estimated from quarterly data from fourth quarter 1958 to first quarter 1966. Logarithms are to base 10.
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Fast trends in United Kingdom  
export performances

Although demand abroad is the primary determinant 
of United Kingdom exports, the relationship between the 
rate of growth in demand and the rate of growth in 
exports is not one-to-one: United Kingdom exports of 
manufactures have grown less rapidly than world exports 
of these goods over the past decade (*). The disparity has, 
however, varied widely between markets and at different 
times. The United Kingdom’s share of sterling area 
markets for manufactured goods fell particularly sharply; 
in 1955 the United Kingdom share of world exports (») 
of manufactures going to the non-O.E.C.D. sterling 
area (*j was 55 per cent., but by 1965 it had fallen to 34 
per cent. In Western Europe (European O.E.C.D. 
countries), the rate of loss of share was much slower— 
from 15 per cent, in 1955 to 11 per cent, in 1965. In the 
United States market the share rose and then fell, but 
over the decade as a whole the loss of share was small. 
The United Kingdom share of the Latin American 
market for manufactures rose a little over this period.

Hence, forecasts of exports to a market take account 
not only of prospects of demand in the market, but also of 
past relationships between demand in the market and 
demand for goods from the United Kingdom. A working 
paper prepared in 1965 surveying such relationships in 
the E.E.C. market is at Appendix II.

A useful technique for extrapolating the joint effect of 
expected developments in a market and the relative 
performance of the United Kingdom in the market in the 
past is to consider the past behaviour of the United 
Kingdom’s share of the market, together with factors 
which may cause such behaviour to change over the 
forecast period. Examples of such factors are the pro
gressive reductions in the duties on imports into E.F.T.A. 
countries from the United Kingdom, and movements 
towards the common external tariff of the E.E.C. 
countries since the formation of the two market areas; 
and changes in relative competitiveness which may take 
place. Such changes may be either long-term factors—for 
instance an increased awareness of export opportunities 
by manufacturers in the United Kingdom as a result of 
the Government’s efforts to promote exports; or short 
term factors arising, for instance, from cyclical changes 
in pressure of de.i and in the United Kingdom or from 
shcrt-term changes in costs and prices relative to those 
of other countries.

Again, regression techniques play a useful part in 
establishing past relationships, whether expressed in 
terms of share or of other variables, between the per
formance of United Kingdom exports and those of other 
countries. Appendix 111 shows the very close relationship 
which has existed over the period 1955-65 between 
United Kingdom exports of manufactures (excluding the 
’lumpy' exports of ships and aircraft) and a constructed

indicator of world demand. Again this sort of relation
ship is used as a check of the consistency between the 
views taken of world demand and of the United King
dom’s export performance, and not as a mechanical tool 
for making a primary forecast.

Som e other fac tors— domestic pressure o f  
demand

The Board of Trade commissioned an econometric 
study of the relationship between short term changes in 
pressure of demand in the United Kingdom and United 
Kingdom exports (’). The basic importance of world 
demand as a determinant of United Kingdom exports, 
and the coincidence in the past between cyclical move
ments of exports, domestic pressure on resources and 
world trade, presents a considerable problem of identifica
tion. By accepting as a structural feature of export 
performance the fall in the United Kingdom share of 
world exports of manufactures (and elinunating it for the 
analysis by using a time trend) and assuming unit partial 
elasticity of United Kingdom exports with respect to 
short term changes in world demand, the investigators 
were able to isolate a relationship between United 
Kingdom pressure of demand and deviations in the 
United Kingdom’s share about its falling trend. But the 
assumption is a fundamental one whose validity is open 
to question.

As part of the forecasts of domestic conditions in the 
United Kingdom, a view is taken about pressure of 
demand in the economy, but this view is fed into the 
export forecast in a qualitative fashion at present and 
not by the extrapolation of any past relationships, which 
have proved so difficult to identify.

Trend fittin g
As part of the background material for the United 

Kingdom export forecast, underlying trends of exports 
over the past decade are calculated. A linear (or exponen
tial) trend can sometimes conceal significant changes 
which take place during the period. For example, exports 
to the United States reached a peak in 1959 and the peak 
was not reached again until 1965; an analysis of exports 
to E.E.C. shows that a single underlying trend with 
cyclical variations is one possible interpretation of the 
data, but another is that there were two periods—up to 
1958 and subsequently—with different trend rates of 
growth. Hence the assumption of a ten year trend is in
terpreted in a qualitative way which may vary from 
market to market.

Nor is there any obvious criterion for deciding which 
trend to fit. It is difficult to decide between a linear 
trend over time and an exponential one; sometimes, for 
markets growing very rapidly for instance, a better fit

(•) An srticle surveying in considerable detail rates o f  growth o f  individual markets for manufactures, and rates o f growth o f United 
Kingdom exports was published in the Board o f  Trade Journal, 18 November 1966: 'United Kingdom and world exports o f manufac
tures in the oast decade’.

(*) In work on trade in manufactures, the term ‘world exports o f  manufactures* is used to cover exports o f  SITC 5-8 from 12 main manu
facturing countries—the E.E.C. countries. United Kinedom, United States. Sweden. Switzerland. Canada and Japan—which between 
them account for about 85 per cent, o f all exports o f SITC 5-8. l i t is  coincides with the practice o f  the United Nations.

(•) Overseas sterling area countries other than the Irish Republic and Iceland.
See *T^e relationship between United Kingdom export performance In manufactures and the internal pressure o f demand', an article by 

R. J. Ball, J. R. Eaton and M. D. Steuer in The Economic Journal. September 1966.
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may be obtained for the past with a quadratic trend. But 
generally the almost continuous growth of aggregate 
economic flows over the post-war years argues for an 
exponential time trend, and this type of trend, fitted by 
least squares to annual data, is widely used in this work 
by the Board of Trade.

The short-term export forecast depends not only on 
the assessment made of past trends and how those trends 
are likely to be affected by changing circumstances; it 
also depends on what is currently happening to exports, 
since a view about this provides the starting point of the 
forecast. Seasonally adjusted figures of exports (•) play 
an important part in assessing the current position. 
The recorded monthly statistics of United Kingdom 
overseas trade, like many other economic time series, 
include an element of seasonal variation, due, for example, 
to the incidence of holidays and to the effect of climatic 
factors. In addition, the effective length of month used 
to record the trade figures can vary. Seasonally adjusted 
series which attempt to eliminate variation due to these 
two factors are produced for total imports and exports 
and for many component series. However, there remain 
substantial irregular flactuations in the series; sometimes 
the reasons for these irregularities are known—last year’s 
seamen’s strike is an example—but it is usually impossible 
to determine at all accurately the magnitude of a fluctua
tion which can be attributed to a particular cause. In 
interpreting the monthly seasonally adjusted series use 
can be made of various weighted moving averages, for 
example, the Spencer 15 term formula, nevertheless a 
careful examination of the statistics, and an assessment 
of the effect of any special factors at work, is an essential 
preliminary to making the forecast. The world trade 
series used in preparing the forecast are also seasonally 
adjusted by the Board of Trade, but it is not usually 
possible to allow specifically for the effects of public 
holidays, etc. (as these will vary from country to country), 
and the causes of fluctuations are less likely to be known.

Price and volume movements
The export forecast is basically a forecast of the value 

of exports. The possibility of forecasting in volume terms 
is ruled out by the absence of volume indices of exports 
to individual markets, either for the United Kingdom or 
for her competitors. But, in making it, regard is paid to 
the likely developments of costs and prices in the United 
Kingdom in relation to developments in competitor 
countries; and for estimating this sector of demand in 
the forecast of gross domestic product at constant prices, 
some view about price trends is necessary in order to 
assess the volume of exports.

There are two difficulties here. First, the relation 
between developments in home costs and prices and in 
the export unit value index is not easy to disentangle; 
partly because of the limitations of the unit value index 
as an indicator of ‘true’ price movements, partly because, 
in the short term at least, there is no reason to expect the 
relationship to be close. There is a little evidence however 
that, in the past, sharp changes in trend of the wholesale 
price index for engineering goods sold in the home

market have preceded by several months changes in 
trend of the export unit value index for machinery and 
transport equipment. Sharp movements in prices of basic 
materials—copper for instance—are also reflected in the 
unit value index. For forecasting purposes, expected 
developments in home costs and prices on the one hand, 
and of costs and prices in competitor countries on the 
other, are examined to provide a qualitative view of the 
possible development of the unit value index in relation 
to its past trend rate of increase.

The second difficulty is the translation of the expected 
changes in the value of exports and in export prices into 
an estimate of the volume of exports. The published 
United Kingdom unit value index is a fixed weight index 
of the Laspeyres type and its movement sometimes 
differs from that of the price deflator implied in the 
published fixed weight volume index.

Forward indicators
The rather tenuous lagged relationship mentioned 

above between the domestic wholesale price index num
bers and the unit value index numbers covering engineer
ing goods can probably be attributed to the different 
‘timing’ of the indices—the wholesale price index relates 
to prices at which contracts are placed, while the unit 
value index reflects delivered prices, and there is evidence 
that the average gestation period for these products may 
be six to nine months (’). Hence statistics of net new 
orders for engineering goods and of orders on hand are 
useful for throwing light on likely developments in 
exports in the near future—say up to six months ahead; 
but have not been found very helpful for periods further 
ahead. Similarly, information about export credit has a 
limited usefulness as a rather short term indicator of the 
trend of exports.

Search for indicators with a more substantial lead has 
so far been unsuccessful. In particular, the very close 
relationship in the past between world demand conditions 
and developments in United Kingdom exports argues that 
the validity of the export forecast rests heavily on the 
adequacy of the views taken about developments in 
world trade during the forecast period. Even if it proves 
possible to overcome the formidable difficulties of 
developing forward-looking quantitative relationships 
between important flows of world trade, it seems likely 
that non-formal methods will continue to play an 
important part in the United Kingdom export forecast.

SOME TOPICS FOR RESEARCH
Against this background of the factors taken into 

account in forecasting United Kingdom exports, it is 
clear that there are two broad, although of course inter
related, fields in which research might help to improve 
existing forecasting procedures. The first is related to 
demand for exports—the factors operating in our 
important markets overseas, and the second the conditions 
in the United Kingdom economy which determine how 
exports react to overseas demand. The two sets of factors 
may be regarded as meeting and reacting to determine 
the change in the volume of exports and in our share of 
overseas markets.

(•) For a description of seasonally adjusted figures of United Kingdom overseas trade, sec Board o f  Trade Journal, 6 March 1959.
O  Sec, for instance,‘The effect of waiting times on foreign orders for machine tools’ an article by M. D. Steuer, R. J. Ball and J. R. Eaton 

m Economica, November 1966.
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Demand in overseas m arkets

The first step in the forecast, to make estimates of 
the level of activity in industrial countries* is of 
course a field of research far wider than the scope 
of this article. But research might help to throw light 
on-how primary producers* earnings, and hence, at a 
remove, their imports, respond to given levels (or 
changes in levels) of activity in industrial countries. 
One aspect of this problem is determining the most 
satisfactory grouping for primary producers for 
forecasting their imports; but in view of the im
portance of the sterling area as a market for British 
goods, it is essential to take prospects in sterling area 
countries into account.
Hence it would be useful if a satisfactory model 
could be developed of the main determinants of 
demand for imports into, on the one hand, the 
United Kingdom’s important markets in the 
developed sterling countries (Australia, South 
Africa. New Zealand and the Irish Republic) and. 
on the other, into the primary producer countries of 
both the developing sterling and non-sterling areas 
as separate groups. The establishment of the time 
lags or leads which have occurred would, of course, 
be an important contribution to the solution of the 
problem.

(ii) The estimation of future prices and price changes of 
basic commodities entering world trade cither 
individually or in terms of broad groups of com
modities is important, not only as a determinant of 
primary producers’ earnings and a major factor in 
their demand for imports of industrial goods, but 
also for the part that prices of basic materials and 
foodstuffs play in the United Kingdom’s import bill. 
In the short term, commodity prices arc liable to be 
influenced by unforeseen circumstances such as 
droughts, labour disputes or political action, which 
make it difficult to apply econometric methods to

forecast price changes. Even so, the possibility of 
identifying and measuring the factors affecting 
changes in commodity prices, particularly of in
dustrial materials, might be worth exploring.

(iii) Appendix II to this article describes an investigation 
into the relationship between demand indicators in 
E.E.C. countries and United Kingdom exports to the 
E.E.C. Research of this kind which establishes the 
validity of such relationships is valuable in that it 
adds to the understanding of the factors affecting 
exports, and of course if it also assesses the rejation- 
ships in quantitative terms, it can be used directly in 
the export forecast. A difficulty often met in making 
short-term forecasts of United Kingdom exports is 
that while reasonable past relationships can be 
established, for example, between United Kingdom 
exports and stockbuiiding or capital expenditure and 
other elements of the national income of industrial 
countries overseas, frequently there arc no quarterly 
indicators for these variables. Short-term forecasts 
are concerned with cyclical developments, and the 
absence of quarterly indicators makes it difficult to 
determine the starting point for the forecast.

While a piecemeal approach must be followed in 
assessing the prospects for the trends of the econo
mies of individual industrial countries (or in some 
cases groups of countries) because of the autono
mous policies of governments, it is difficult to ensure 
that the views about the prospects for the main 
flows of world trade which emerge from these and 
other considerations present not only a consistent 
picture but. allowing for changes in other balance of 
payments flows and movements in reserves, contain 
no inherent contradictions. It would be valuable to 
develop methods, perhaps working through a world 
trade and payments matrix, which would provide a 
check of the consistency of forecasts of world trade 
projections.

\  •
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NOTE

The Board o f Trade wishes to draw attention o f readers o f this 
article to the fact that general support for economic research is pro
vided by the Social Science Research Council, but research work 
specifically designed to investigate the problems connected with 
export forecasting discussed in the article could be considered for 
Board o f Trade sponsorship and support.

R.

('•) Ser, for instance. Ball ei al., op. cU.



The supply o f  exports
(v) The short-term relationships between exports and 

the level (and changes in the level) of activity in the 
United Kingdom have been fairly thoroughly 
investigated(’*), although quantitative measures 
have proved difficult to establish because cyclical 
movements in the United Kingdom economy in the 
post-war period have tended to coincide with 
fluctuations in world demand. A more fruitful line 
of enquiry might be to try to establish quantitatively 
the determinants of export price movements as 
measured by the published unit value index numbers 
covering broad sectors of United Kingdom exports. 
This would help in connection, not only with 
forecasting the effect on categories of exports of 
changing price competitiveness, but also with con
verting the forecast, made primarily in value terms, 
into volume as part of the domestic forecast of gross 
domestic product at constant prices. A particular 
example is the export rebate, where studies of the

development of exports of commodities attracting 
different rates of rebate could conceivably throw 
light on a difficult problem.

The earlier article on ‘Econometric research for short
term forecasting’ {op. cii) discussed problems in connec
tion with the available statistical data on the home 
economy and pointed out that a preliminary study of the 
nature of the data is an essential part of any inquiry. 
These comments apply with at least equal force to the 
data relating to overseas trade; preliminary refinement or 
adjustment of statistics of United Kingdom exports (for 
instance to allow for the effect of dock and shipping 
strikes which have occurred), is necessary before the 
statistics can be used to elucidate economic relationships. 
Equally, prior adjustments of statistics of trade of overseas 
countries are sometimes made. For these reasons, 
university econometricians working in the field of inter
national trade should consult the Statistics Division of 
the Board of Trade to ensure that their investigations are 
launched with as much background knowledge as possible.
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United Kingdom exports to E.E.C. countries

This appendix presents some attempts to relate United 
Kingdom exports to the E.E.C. with E.E.C. demand 
indicators over the period 1954-1964. The demand 
indicators considered are gross national product (g.n.p.), 
an index of investment in plant and machinery weighted 
by the pattern of United Kingdom exports; and E.E.C. 
import demand.

A few main conclusions emerge from the analysis 
which are relevant to forecasting problems:

(i) In dealing with the short term, there has clearly been 
cyclfcal variation in exports to the E.E.C. about the 
upward time trend which can be largely explained 
in terms of cyclical variation in E.E.C. demand. It 
is useful to describe and analyse short-term per
formance in exports in terms of these cyclical
patterns.

(ii) E.E.C. demand for imports has been found to be in 
some respects superior to other demand indicators 
for United Kingdom exports. Investment in plant 
and machinery in E.E.C. countries has been a 
better demand indicator than total g.n.p.

(iii) It follows from (ii) that the usefulness for forecasting 
purposes of the various relationships described in 
this appendix would rest critically on the quality of 
the forecasts that could be made of the various 
demand indicators; i.e. (in descending order of 
usefulness) import demand (broken down by main 
categories), or investment in plant and machinery, 
or g.n.p.

The regressions of each main commodity group of 
United Kingdom exports on g.n.p. at current market 
prices, using a linear model and no time variable, are 
summarised in Table 1.

It cannot, of course, be established that the concept of 
a  uniform underlying trend with a regular cyclical varia
tion superimposed is valid. The pattern of the variables 
over the decade 1954-1964 could equally well be a result 
of two phases of growth—slow growth up to 1958 and 
fast growth thereafter. Nevertheless for the purposes of 
this study a model of cyclical growth has been assumed.

There are some indications that an exponential time 
trend gives a better fit than a linear one and the theoretical 
justification for an exponential time trend seenis strong. 
Hence this discussion is based on the exponential model 
for time.

The chart illustrates the residual deviations about an 
exponential trend of g.n.p., investment in the E.E.C. 
countries, and U.K. exports. There is clearly some 
correlation between the fluctuations of both of the E.E.C. 
demand indicators and U.K. exports, but equally clearly 
the agreements are anything but exact.

Much of the variation in exports of non-manufactured 
goods stems from movements in world prices of basic 
commodities (e.g. sugar) which have little or nothing to 
do with economic developments in the E.E.C.

Table 2 shows the results of a regression of United 
Kingdom exports of manufactures to the E.E.C. on an 
investment index in which gross fixed capital expenditure 
on plant and machinery (at current market prices) in the 
individual E.E.C. countries was weighted in proportion 
to the country's importance in the United Kingdom 
export pattern.

The cyclical effect of investment explains about three 
quarters of the variation in United Kingdom exports of 
manufactures about an exponential time trend.

The very high correlation coefficients shown in Table 
2(i) mean that the demand indicator is acting both as a 
trend and as a cyclical variable. In Table 2(ii) the time 
trend over the period has been removed to show the 
extent to which the demand indicator explains the cyclical 
movement in exports. In each of the three categories of 
goods shown, with partial r^-^0'6, the explanatory power 
of the demand indicator is only moderate, but some 
offsetting in the pattern of residuals occurs and when the 
three categories are added together, for total manufactures 
three quarters of the variation is accounted for (partial 
/•^=0-74).

The elasticities of the cyclical movements in exports 
with respect to the cyclical movement in the demand 
indicator are shown (these are of course partial regression 
coefficients, with the effect of time removed). In each case 
they are slightly less than the elasticities shown in Table 
2(i).

To sum up, the validity of investment as a demand 
indicator cannot be established by statistical means, 
although it is a priori reasonable that it should be valid, 
at least for capital goods. The residual standard errors 
still remain higher than could be wished, and the rela
tionships cannot be judged as sufficient when measured 
against forecasting requirements. However, at least the 
multiplicative model using the investment index as a 
general demand indicator is an improvement on the 
linear model using g.n.p. in Table 1 in that the residual 
standard errors are generally smaller.

Imports as a demand indicator
E.E.C. imports from all sources have been considered 

as a demand variable, and correlated with imports from 
the United Kingdom. It might conceptually be useful to 
term E.E.C. imports a ‘secondary’ demand variable, 
while calling g.n.p., or investment, ‘primary’ variables. 
In some categories of goods imports play a marginal role 
in satisfying total market demand, which shows up in 
general as a much more volatile behaviour in imports 
than in total market demand. In this sense, import 
demand is a secondary variable related in what may be a 
complex fashion to the primary variable, total market 
demand. However in so far as it is this secondary demand 
variable that may be more relevant to United Kingdom 
export performance than the primary demand variable, 
this analysis of E.E.C. imports has been made.
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E.E.C. imports from the United Kingdom have been 
used rather than United Kingdom exports to E.E.C. 
(as in the rest of the paper) because it is necessary to have 
United Kingdom figures as closely related as possible to 
E.E.C. tctal imports, without questions of coverage, 
timing or difference in compilation of statistics between 
the United Kingdom and the importing countries con
fusing the comparisons to be made.

The inclusion of the United Kingdom as a supplier in 
the figures of E.E.C. imports from all sources needs some 
justification because this introduces a danger of spurious 
correlation in the analysis. But, on a pragmatic argument, 
the inclusion or exclusion of the United Kingdom should 
not make a critical difference to the calculations, as the 
United Kingdom only accounted in 1964 for 9 per cent, 
of toul E.E.C. imports of manufactured goods, (13 per 
cent, in 1954) and hence the degree of possible spurious 
correlation would not be great.

Secondly, it c^n be argued that a total import demand 
exists, and that if the United Kingdom fails to supply 
goods other countries will malce up the deficiency. Thus 
imports from the United Kingdom can be regarded as 
part of the independent variable in the analysis.

Table 3 shows the import relationships for total 
manufactures, and the three main categories. It will be 
seen that import demands from the United Kingdom and 
from all sources for machinery are very highly correlated 

(the highest coefficient yet found).

United Kingdom exports to the E.E.C. on gross national product of the E.E.C.

It is much higher than the correlation between the rough
ly comparable group, capital goods, and the investment 
index, shown in Table 2(i). Of the other two roughly 
comparable groups neither the fit of semi-manufactures 
nor "other manufactures* is improved in Table 3 as 
compared with Table 2.

Table 3(ii) presents the results after taking out the 
exponential time trend from import growth, to show the 
cyclical relationships. This table reveals very clearly as 
far as machinery is concerned (with partial r*—0*90) the 
power of the cyclical movement in total demand for im
ports as an explanatory variable for cyclical variations in 
imports from the United Kingdom.

The cyclical movement in import demand from the 
United Kingdom was only weakly correlated with 
cyclical movements in total imports as far as semi
manufactures were concerned. It seems for this group 
that there are idiosyncracies in United Kingdom trade 
which mean that total import demand is only a moderate 
guide to United Kingdom trade in the short term. The 
particular United Kingdom commodity pattern within 
this group undoubtedly plays a role in accounting for 
divergences from generalised E.E.C. demand indicators.

There was no significant correlation for ‘other manu
factures* with short-term changes in total import demand 
for this group. No really satisfactory general demand 
indicator has been found for this group. This is perhaps 
no surprise, for the group contains the erratic aircraft 
category and the very volatile category of car exports.

TABLE 1

Tout Non
manufactures

S.l.T.C.
Sections
0to9

Sections 
0 to 4, and 9

Averaft exports in period {C million)
Equation si o -f bx 

a
(Standard error of constant)

(Standard error of coefficient)
r*
d (Ourbln-Wacson autistic)
Eluticity of exporu with respect to gross 

national product (measured at mean 
point)

Residual sundard error as percentage of 
average exporu In period

Percentage deviations of actuals from fitted 
lines
1954
1955
1956
1957 
19S0
1959
1960
1961
1962
1963
1964

547 0

122 8 
(405)

3 67 
(0 22)
0 97
1 47

125 9

+  23-6 
(176) 

0 56 
(0 09)
0-80
100

1-23 0 81

120

+  3 0  
4 1

11

17

16 2 
+  7-6 
+  9 9

18
— 15-7
— 91
— 8 9
— 15 2 

2 3+ 12 1 
+ 19

Manufactures Semi
manufactures

Sections 
5 to 8

Sections 
5 and 6

421 0

146-4
(27-3)

3-11
(015)
0 98
1 81

176-8

30-2
(9-1)1 
1-13 

(0 05)
0-98
2 91

1 35 1-17

1
1
1

1

101 10-7 
5 1 
0-1 
18 
2 6  
10 
15

+

Capiul goods 
less

aircraft
engines

Divisions 
71. 72 and 86 

less Item 711.4

Other
manufo'^ures

74-5 
(12-7) 

1-16 
(0 07)
0 97 
1-50

Sections 
7 and 8 less 
divisions 71, 

72 and 86 
plus Item 711.4

105-9

42-0 
(11 8)

0-81 
(0-06)
0 95
1-72
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(i) Logarithms of United Kingdom exports of manufactured goods to the E.E.C. on logarithms
of a weighted index of E.E.C. domestic investment

TABLE 2

10

All ' 
manufactures

Semi' I
manufactures

Capital goods /ess 
aircraft engines

Other
manufactures

S.l.T.C.
Sections 

5 to 8
Sections 
5 and 6

Divisions 
71. 72 and 86 

less item 711.4

Sections 
7 and 8 less 

divisions 71, 72 
and 66,

plus item 711.4

Average exports in period (£ million) » « 9  9 421-0 176-8 138-3 105-9
Equation log y =  o +  b log x

9  4  ♦ • 0-17 0-09 — 0-61 — 0-53
(Standard error of constant) .. 4  9  9  9 (0-27) (0-30) (0-43) (0-43)

• # 9  9 1-17 1-03 1-31 1-22
(Standard error of coefficient) « • • • (0 04) (0-05) (0-07) (0-07)

f ̂  9  ^ e e  « « 9  9  9  9 0-99 0-98 0-98 0-97
d (Durbin*Watson statistic) 4  9  9  9 1 96 2-42 1-60 1-86
Residual standard error as percentage • ♦ 9  9

1
4 0 4-4 6-3 6 3

Percentage deviations of actuals from fitted lines
4- 5-6 4- 0-9 4-10-9 4- 7-3

1955 ...................................... 9  9  9  9 —  2-5 — 3-9 — 1-4 — 1-5
1956 ...................................... 9  9  9  9 — 3 4 —  0-6 — 4-2 — 7 0
1957 ...................................... 9  9  9  9 — 0-2 +  1 2 — 3-2 4- 1-8
1958 ...................................... 9  9  9  9 — 0-8 — 2-8 4- 1-3 4- 0-8
1959 ...................................... 9  9  9  9 +  2-9 +  10-3 — 3-4 — 12
1960 ..................................... 9  9  9  9 — 5 7 —  1-3 —  9 8 — 7-6
1961 .......................................... 4  9  « » —  2-1 —  6 0 4- 2-2 — 0-6
1962 .......................................... • ♦ 9  9 +  0-8 4- 0 -1 —  0-6 4- 4-4
1963 .......................................... 9  9  9  9 +  6-4 +  1-6 4- 8-7 4-11-2
1964 ..................................... % —  0-7 +  1-3 4- 1-2 —  5 9

(ii) Including exponential time trends

Equation log y =  a +  6 log x +  ct
----------------------- 1

!
9  9 0-52 0-67 — 0-46 — 0-35

(Standard error of constant) . . 9  9  9  9 (0-38) (0-39) (0-63) (0-63)

9  9  ♦ • 0-98 0-72 1-23 1-12
(Standard error of coefficient) (021) (0-21) (0-34) (0-11)

C • • 9  ^  9  9 •0074 •0124 ! -0033 ■0038
(Standard error of coefficient) (-0079) (-0082) (-0041) (-0042)

9  9  9  ^ 0 74 05-9 0-62 0-57
d (Durbin-Watson statistic) 9  9  ♦ 1 ' 1-88 2-84 1-54 1-83
Residual standard error as percentage • • 9  9 4 0 4-1 6-7 6-7

Percentage deviations of actuals from fitted lines 
19S4 9  9  9  p  ^ 4  9  9  9  9 +  5-3 4- 0 3 4-10-7 4- 7 -1
1955 ..................................... 9  9  9  9 — 1-6 — 2 4 — 1-0 — 1-0
1956 ..................................... ^ 9  9  9 — 1-7 +  2-4 — 3-5 — 6-6
1957 ..................................... 9  4  9  9 +  1-1 +  3-3 — 2-7 4- 2-4
1958 ..................................... 9  9  9  9 — 2-2 1 — 5-3 4- 0-5 — 0-0
1959 ..................................... s  9  9  9 +  0-8 4- 6-4 — 4-3 — 2-4
1960 ..................................... 9  9  9  9

— 6-2 — 2-1 —100 — 8-5
1961 ..................................... • « ♦ ♦ — 1-6 — 5-3 4- 2-4 — 0-3
1962 4  • 9  9 4- 1-2 +  0-8 — 0-4 4- 4-6
1963 ..................................... 9  9  9  9 +  6-3 +  15 4- 0 8 4-11-2
1964 ..................................... 9  9  9  9 — 0-9 +  0 9 4- 1-1 — 6 4

3

Averag*
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0  . .jScandar

b(Standar

j (Durbin*W
Residual $ur
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TABLE 3

(i) Logarithms of E.E.C. imports from the United Kingdom on logarithms of E.E.C. imports
from the world for main commodity groups

Equation log jr a  o •{. b |o( x +  c(
• •  » •  « «

(Standard error of connant) ..

b .................................................
(Standard error of coefRctent)

♦ b « 4 # t
(Standard error of coefficient) 

yi.c * •
d (Ourbin-Watson sutistic)
Residual standard error as percentage

Percentage deviations of actuals from fitted lines
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964

0-15
(1 01)

0 80'
(029)

0 003 
(0017)

072
(0 84)

0 52 
(0 24)

0 009
(0012)

0-98 
(0 39)

106
(0 13)

0017 
(0 009)

283
(1-58)

0 31 
<0S6)
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APPENDIX 3

A regression equation relating United Kingdom exports of
manufactures to world demand

One check of consistency between the export forecast and the view taken of world demand is made by using a rela
tionship established between a world demand index and United Kingdom exports of manufactures other Oian the 
erratic items, ships, aircraft and aircraft engines. The world demand index is constructed by taking annual exports of 
manufactures by the twelve main manufacturing countries to:

(i) Industrial countries
(ii) Non-O.E.C.D. sterling area

(iii) Other countries

These arc combined by the (moving) current weights of the trend values of United Kingdom exports to each of the 
three areas each year.

An exponential time trend is included in the regression on the logarithms of the annual data for the period 1954 to 
1965. Both the world demand index and United Kingdom exports arc highly correlated with time, but the exponential 
time trend improves the fit of the relationship and is significant at the 5 per cent, level.

The regression equation is:

log y  =  2-429 0*517 log .x +  0 0056r
(0-149) (0*070) (0-0023)

where y  =  United Kingdom exports of manufactures other than ships, aircraft and aircraft engines (£ million) 

X =  world demand index (£ million) 

t «  year (1953 =
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The analysis of variance is shown in the following table ;

Source Percentage Sum of squares

Explained by world demand index 

Addition of time •  ♦

Explained by world demand index and 
tin̂ 6

Residual . .
•  e

Total 1

0-070381 
0 000126

0 070507 
0-000185

Degrees of 
freedom Mean square

0-070381
0-000126

0-070692 11

im 21

Residual standard error = 1-0%

The lumpy items—ships and aircraft and aircraft engines—are excluded from United Kingdom exports but not from 
the world demand indicator, since statistics of world exports of these goods are not readily available. There is some 
evidence however that world trade in these goods is much less variable than exports of these from the United Kingdom.

The regression relationship is used by estimating y  from the value of .>c implied in the view taken about world exports 
for the forecast period, and comparing this value with the United Kingdom export forecast for the commodities covered 
by the equation. Deviations between the two will, of course, reflect not only errors of estimation in the usual sense,'but 
e^ors of extrapolation which may arise for instance because the current trend of exports differs significantly from the
trend over the period covered by the regression.
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