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Extracted from Economic Trends, No. 119, September 1963.

United Kingdom overseas trade: unit value and volume index numbers

Iniroihicthn
A note in the Board o f Trade Journal of 13 September 

1963 introduced revised series of unit value and volume 
index numbers for United Kingdom imports and 
exports with a new base year of 1961 =  100. These 
index numbers are prepared monthly by the Statistics 
Division o f the Board of Trade and this article outlines 
the method of construction of these index numbers and 
some of the difficulties involved, and discusses the 
results.

Form o f the index .numbers
The purpose o f the index numbers is to measure the 

monthly changes in price and volume of the United 
Kingdom's imports and exports. These indices can be 
constructed in a number o f different ways and the 
system adopted in the present indices, as in the 1954- 
based indices which they now replace, is to measure 
independently changes in price and volume with 
indices of the Laspeyres or fixed base type; denoting 
unit values by (/?), quantities by {q) with suffices («), 
and (o), indicating unit values or quantities traded in 
the current and base year (1961) respectively, the 
formulae are:

p̂„ </O
(price, or unit value index)

Lp a'0 V)

= ------------ (quantum, or volume index)
P̂o %

Since both the unit value and volume indices are 
base weighted they are independent and not inter
dependent indices, and therefore changes in the total 
value of imports and exports are not exhaustively 
broken down into component changes in unit values 
and in volumes, although in practice, particularly with 
up-to-date weighting patterns, the product o f the unit 
value and volume changes may closely approximate to 
the value change.

Basic data
The overseas trade statistics as published in the 

Trade and Navigation Accounts {Trade Accounts) 
provide the basic data used in the construction o f the 
indices (the statistics in the Trade Accounts are used in 
preference to the tabulations providing fully detailed 
statistics since figures from the Accounts are available 
about four weeks earlier than the full tabulations). For 
most goods imported or exported, statistics o f quantities

as well as values are collected and it is possible therefore 
to derive a ‘price’, or more correctly, a unit value fol' 
these goods. These unit values provide the basic data 
for the unit value index and the statistics of quantities 
the basic data for the volume index.

There is, however, a weakness in these data for the 
construction of these index numbers owing to the fact 
that some o f the commodity headings in the statistics 
relate to products which are not closely homogeneous 
in their commodity content. In the case of the unit 
value index—so titled to distinguish it from a price 
index which is normally constructed from data on 
suppliers' price quotations for closely defined products 

the lack of homogeneity in commodity content
within a heading means that the time series o f unit 
values will incorporate fluctuations which are not 
true price movements. This difficulty similarly affects 
the volume index since heterogeneity o f commodity 
content means that the statistics o f quantities for some 
headings are not comparable over time. These limita
tions of the basic data should always therefore be borne 
in mind when considering the accuracy and analytical 
uses o f the indices.

Construction o f the index numbers: selection o f  
commodity headings

The problem of heterogeneity of the basic material 
is dealt with by using directly in the construction of the 
indices only those commodity headings which appear 
to relate to products of a relatively homogeneous 
nature. Selection of these headings is made by identifying 
all commodity series in the Trade Accounts where the 
behaviour o f the time series of unit values is such as to 
lead to the presumption that there is a reasonable 
homogeneity of commodity composition and conse
quently good unit value and quantity series.

In general, headings relating to basic foodstuffs and 
materials are more homogeneous in commodity content 
than are those headings which cover manufactured 
goods, particularly where the latter relate to more 
highly fabricated products. It can be seen from the 
commodity pattern of the United Kingdom’s overseas 
trade that the difficulties arising from the heterogeneity 
of the data are more acute in the export, than in the 
import, indices. The coverage of the headings directly 
used in the indices illustrates this point With the import 
index, based on 352 headings having a coverage by 
value in the base year of 78 per cent, and the export 
index, based on 538 headings, having a coverage of 
62 per cent. Table 1 gives details of this coverage by 
value for the principal categories for which sub-indices 
are published.

It is desirable that the headings on which the indices 
are based should provide a large and representative 
selection over the diverse range of our imports and
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Coverage of the headings directly used in the index numbers

TABLE I

Imports
Food, beverages and tobacco (Sections 

0 and I )
Basic materials (Sections 2 and 4)
Fuels (Section 3) ................................
Manufactured goods (Sections 5 to 8)

Total (Sections 0 to 9)

Exports
Non-manufactured goods (Sections 0

to • • • • • • •* • *•*
Manufactured goods (Sections 5 to 8) 

of which Chemicals (Section 5) 
Textiles (Division 65) 
Metals (Divisions 67 to 69) 
Machinery and transport 

equipment (Section 7)...

Total (Sections 0 to 9)

Number of 
commodity 
headings

352

225

538

Coverage 
by value 
in 1961 

percentage

78

61

62

exports. In general, these criteria are met reasonably 
well. The only parts of the import and export classifica
tions with poor coverages are Section 5 (Chemicals) 
and 8 (Miscellaneous manufactured articles). However, 
the introduction of the Standard International Trade 
Classification, Revised at the beginning of 1963 has 
meant the addition of a number o f new commodity 
headings this year and it should be possible to increase 
the number of headings included in the indices for these 
Sections for 1964 onwards. In addition to this special 
circumstance, the changing pattern o f our overseas 
trade and the growth of trade in new products requires 
a review to be made annually of the commodity head
ings in the import and export classifications. An annual 
review will be similarly made of the headings directly 
included in the indices with the object o f improving 
the coverage of the indices wherever possible.

The basis of the selection of series used in the indices 
means that in general these headings' are reasonably 
comparable in content through lime. Nevertheless, a 
number of these headings are subject from time to time 
to changes in commodity make-up and hence to erratic 
fluctuations in the unit value series. The magnitude of 
many of these fluctuations is sufficiently small for them 
to be disregarded, particularly as they tend to cancel out 
in the aggregate. However, more sizeable fluctuations do 
occur. In the construction of the indices there is no 
obviously satisfactory solution to this problem: the 
procedure followed is to ‘smooth*, or damp down, an 
erratic movement, if there is no supporting evidence on 
prices to substantiate the movement. The treatment 
adopted will to some extent depend on the relevant 
circumstances but. more often than not. if the calculated 
results for an individual heading would have led to a 
change in the total unit value index over the previous 
month of 0 1 per cent., about half or more of the

/
/

apparent price change is discounted. If the unit values 
for the subsequent month or months continue at the 
newly established level then these results are not 
smoothed and the smoothing operation has effectively 
graduated an abrupt movement; more often, the data 
for subsequent periods suggests that the earlier sub
stantial change was due to a shift in commodity make
up within the heading, and therefore the smoothing 
procedure has helped to damp down the volatility 
of the series. The effect o f this procedure on the volume 
index is that, as in most cases the cause o f the unit 
value change is a shift in commodity make-up within 
the heading rather than a genuine price'movement, 
this shift can more appropriately be considered as part 
of the volume change and the difference between the 
originally calculated and the smoothed is carried into 
the volume index by the complementary adjustment of

total value
that is adjusted —%

smoothed /?„_
The treatment of the heterogeneous commodity 

headings not directly calculated in the indices is based 
on the assumption that in general, movements in unit 
values o f related products are more likely to be cor
related than movements in volume. The adjustment in 
the unit value index is therefore made by imputing the 
unit value movement o f the covered headings in each 
commodity Division, or occasionally, group o f Divisions 
to the remainder o f trade in that Division. In the volume 
index the current value o f the remaining headings in 
each Division, or groups o f Divisions, is divided through 
by the Laspeyres unit value index for that Division or 
group of Divisions.(*) It is possible that better results 
might be obtained by attempting to relate the headings 
in the uncovered residual of each Division individually 
to headings o f like products, the unit values o f which 
have been directly calculated, and attributing the move
ments in unit values o f the latter, to the former, headings. 
This has not been done because o f the difficulties in 
practice of making such attributions o f similarity, the 
volatility o f the series of unit values o f most individual 
headings relative to that o f the Division series as a 
whole, and the considerable extra burden of work 
which would be involved.

A few of the headings included in the indices, and 
more particularly, the import indices, relate to com
modities in which there is no trade, or only a small 
volume of trade, in some months in the year. In the 
interests o f representativeness, it is preferable to 
include such seasonal products in the indices, but their 
inclusion does involve a difficulty in the unit value 
index in that, for some months there is either no unit

(•) For this purpose, a Paasche price index covering these 
heterogenepus products would be the formally appropriate 
index. From the very nature of these products such an index 
is not available and the unit value index covering the 
directly calculated headings in each Division has to be used. 
Since the choice is arbitrary, the Laspeyres version, rather 
chan the Paasche version of this latter index is used, on 
grounds of working convenience.
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value or else, where only small quantities are traded, 
an unrepresentative unit value. Procedures of varying 
complexity can be followed to deal with this difficulty ; 
the one adopted in these indices is to repeat the unit 
value of the latest month in which trade of reasonable
proportions did lake place.

Improvements in the coverage of the indices do not 
create any difficulties where the comparable base year 
values are known. If these values are not known, or— 
in the case of new products, do not exist—a ‘dummy’ 
value is included in the base year total, which is based 
on the change between the base year and the date of 
introduction of the new heading of a related product 
or commodity group, for example often the commodity 
Division to which the new heading belongs.

Further in vestigations
It is not suggested that the above procedures neces

sarily represent the best solution for the construction of 
these index numbers and indeed, it is likely that further 
investigations could yield more satisfactory methods of 
construction. The various problems, however, do not 
lend themselves to theoretical analysis and. in the 
main, must be examined empirically. For these em
pirical investigations substantial computing facilities 
are necessary. These should be available with the 
introduction of computer processing of the overseas 
trade statistics. For instance, computer processing will 
mean that it will be possible, if desired, to construct the 
indices from the fully detailed commodity and country 
information available on the tabulation sheets rather 
than the partially summarised information in the Trade 
Accounts, and in general, to examine more compre
hensively than hitherto the problem of the most 
satisfactory level of aggregation of the individual series 
used in the indices. Increased fineness of commodity 
and country detail would help to lessen the difficulty 
over heterogeneity of commodity content in the 
headings; against this, the use of headings having a less 
comprehensive coverage would mean that the number 
of shipments a month covered by each heading were 
fewer and this might lead to unrepresentative results for 
these individual series. It is hoped that empirical 
investigations may suggest a position approximating 
more closely to the optimum in regard to this problem.

Comparison o f 1961-based indices with 1954-based indices
Table 2 compares, for the main commodity groupings 

of United Kingdom imports and exports, the unit 
value and volume changes over the period 1954-1961, 
as given by the new and the old index series.

A part of the difference in these results is probably 
due to the difference in commodity coverages in the 
1961-based series and the 1954-based series. However, 
changes in the trading pattern of these two years are 
probably sufficient to explain the differences in the
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U n it  va lue  and  vo lu m e  changes between 1954 and 1961
1954 =  100

TA BLE  2

Unit value Volume

1954- 1961- 1954- 1961-
based based based based
index index index index

Im p o rts
Food, beverages and tobacco 

(Sections 0 and 1)
Basic materials (Sections 2

94 92 121 121

and 4) ... ... ... 95 96 102 104
Fuels (Section 3) ...........
Manufactured goods (Sec

96 91 164 160

tions 5 to 8) ........... 107 102 195 201

Total (Sections 0 to 9) 97 96 135 137

E x p o rt s
Non-manufactured goods

(Sections 0 to 4 ) ...........
Manufactured goods (Sec

97 95 118 121

tions 5 to 8) ...........
of which Chemicals (Sec

115 113 129 126

tion 5)
Textiles (Division

95 88 198 177

65^ ... ... 106 105 73 71
Metals (Divisions 

67 to 69) 
Machinery and

117 I I I 139 133

transport equip
ment (Section 
^̂ ) ... ... 122 121 133 133

Total (Sections 0 to 9) 112 n o 125 123

index numbers which are, in fact, for a seven-year 
period, small relatively to the differences which often 
arise in practice from different weighting patterns.

With index numbers of prices or volumes it fre
quently, though not inevitably, happens that when 
measuring changes over a period, and particularly a 
long period, the index with weights of a distant year 
is greater than the index with more up-to-date weights. 
Broadly, this relation holds when the consumption 
rises, or falls, of those commodities whose prices 
have risen relatively less, or more, respectively. The 
results of previous rebasings have shown that, more 
often than not, this state of affairs applies to United 
Kingdom overseas trade. In the case of the 1954- 
1961 period, the only exception to this situation 
is the volume index for imports, and this exception is 
probably largely due to the extensive changes in the 
coverage of the index. In the case of the other three 
total indices, the 1954-based indices are greater than 
the 1961-based indices. This relation is also true of 
almost all the sub-indices which are given in Table 2, 
and, indeed, it also applies to the vast majority of 
indices at lower levels of commodity aggregation which 
are derivable from the working sheet calculations of 
these index numbers.

The changes since 1961, as measured by the new and 
the old series, are very similar.
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