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Measurement of GDP in 1972

This article was distributed as an annex to the Central Statistical Office press notice 
describing the preliminary estimates o f national income and expenditure 1967 to 1972.

Introduction
The rate of growth of gross domestic product (GDP) is 
estimated in three different ways based on income, 
expenditure and output data. There are inevitably varying 
movements from time to time in these three series and 
their average is commonly used as a single estimate of the 
change in GDP. But the large differences for the first 
three quarters of 1972 led the Central Statistical Office to 
undertake the investigations described below to try to 
identify the cause of the discrepancies and as a result to 
take the provisional view (reported in January Economic 
Trends) that the movement in output-based GDP was, for 
the present, to be preferred as the indicator of growth in 
the most recent periods.

This article discusses the factors present during 1972 
which are thought to have affected the different statistical 
measures and uses the occasion to illustrate some of the 
general problems involved in compiling the national 
accounts. Some features of the future work programme 
and timetable are also described.

Since this article is primarily concerned with the 
movement of different measures of GDP at constant 
prices, it concentrates on the expenditure and output 
series which are the two direct measures of output in 
volume terms. The third series based on income data also 
presents reconciliation problems but these are chiefly 
problems affecting the figures in current prices and are 
not therefore considered in this article. A continuing 
effort is being made nevertheless in this field as well to 
improve quality and to achieve greater consistency 
between this measure and the others.

Enquiries so far have not resulted in the firm identifica
tion of errors of measurement and, therefore, views on 
the possible causes of the divergent movements in 1972 
must remain speculative. However, on the general 
question of improving the data base, five clear conclusions 
emerge:

(i) Consideration will need to be given to the holding 
of special enquiries on the occasion of major 
strikes or other critical events to see whether these 
can help to make an earlier assessment of the 
nature and scale of any short-term distortions 
affecting the regular series.

(ii) The re-basing to 1970 prices, which is to be 
undertaken this summer, is urgently required and 
the period between the years chosen for re-basing

the constant price series should not again be 
allowed to exceed five years. The exercise should 
include special studies to measure the effects of 
re-basing by comparing the movement in series 
both before and after re-basing.

(iii) It is important that, as is normal in a re-basing 
exercise, methods of estimating constant price 
figures should be re-examined and, where possible, 
improved, for example, the choice of indicators, 
and where current value figures are used, the 
methods of weighting, choice of appropriate price 
indicators, consistency of timing between the 
price indices and the current value measures to 
which they are applied, etc.

(iv) More information is required about the methods 
of valuing used by firms taking part in the regular 
statistical enquiries on stocks.

(v) Attempts should be made to develop and explore 
the value of a commodity flows approach to 
estimate figures in the national accounts.

The compilation of national accounts is a major 
statistical task involving the co-operation of industry, 
trade and commerce as well as many government 
departments. Improvement to the quality and timeliness 
of these statistics is a continuing task to which a great 
deal of thought and effort is devoted. However, the task 
requires the bringing together of many and varied indi
vidual time series and this process raises conceptual 
problems relating not only to measurement, but also to 
the consistency with each other of the component series. 
Each series has a margin of error attached to it so that it 
is hardly surprising that divergences of movement between 
the different measures of such broad aggregates appear 
from time to time, especially when the economy is subject 
to abnormal influences and to conditions of sharp 
inflation which may disturb the usual relationships 
between component series and accentuate errors arising 
from inconsistencies of timing.

The first estimates can be expected to be less reliable 
than later ones which incorporate more and better data. 
The discrepancy at present apparent in 1972 may there
fore be reduced somewhat as firmer figures become 
available. An illustration of this point is given in Table 1 
which compares the net effect of the revisions in the two 
series for GDP over the past three years.
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TABLE 1

Differences between the output and expenditure measures of GDP
in successive National Income White Papers

1963^100

1971 White Paper

Output Expendi
ture

Output
less

expenditure
Output Expendi

ture
Output

less
expenditure

Output Expendi
ture

Output
less

expenditure

1969 1st quarter 1181 115-0 3-1 118-4 116-4 20
2nd quarter 119-3 117-7 16 119-4 117-7 1-7
3rd quarter 119-7 118-9 0-8 119 8 119 1 0 7
4(h quarter 120 2 119-9 a3 120 1 119-5 0-6

1970 1st quarter 120-5 116 6 39 120-9 117-3 3-6 121 0 118-5 2-5
2nd quarter 121-1 120-4 07 12! 3 120 9 0 4 121 4 121-7 - 0 3
3rd quarter 121-7 119-9 1-8 1222 120-4 1-8 122-3 121 6 07
4th quarter 122-6 1220 0-6 122-9 121 8 M 123-1 123-2 - 0 1

1971 1st quarter 121 9 118 1 3-8 122-1 120 0 2 1
2nd quarter 123-8 121-3 2-5 123-9 122-3 16
3rd quarter 1250 122-8 2-2 1249 123-9 10
4th quarter 124-8 123-8 10 125-1 1254 - 0 3

1972 1st quarter 123-8 121 9 19
2nd quarter 1284 124-2 4 2
3rd quarter 129-4 123 6 5-8
4th quarter 130 9 128-6 23

1972 White Paper 1973 White Paper

Nevertheless the respective movements of the two 
series during 1972 were more than usually different. 
Table 2 shows the annual rates of change in the output 
and expenditure series according to the latest available 
information.

A growing discrepancy in the quarterly figures emerged 
during 1972. There was a difference between the two 
series (sec Table 1) in the third quarter of 1972 of nearly 
S per cent, which represented an unprecedentedly large 
gap for recent years and the rates of growth (third quarter 
on third quarter) - see Table 2 - diverged considerably 
(3*6 per cent for GDP(O) and —0-3 per cent for GDP(E)). 
However, the divergence is less marked if a half-yearly

comparison is used and less still on an annual basis. But 
even the annual figures conflict very significantly (the 
increase between 1971 and 1972 being 3*3 per. cent for 
GDP(O) and 1-4 per cent for GDP(E)). It is important, 
therefore, to isolate the causes of this recent apparent 
increase in measurement errors.

Distortions in J972
There are many reasons why movements in the economy 
in 1972 were unusually difficult to measure.

Firstly, there were distortions caused by strikes. The 
miners’ strike in early 1972 and the consequent effect on 
electricity production severely disturbed the pattern of

TABLE 2

Movements in GDP since 1970 

Comparisons of the output and expenditure measures 
Percentage growth on corresponding time period one year earHer

1970 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1971 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1972 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

GDP (Output)

16

Half-year
on

half-year

)

Quarter
on

quarter

GDP (Expenditure)

2 1

1-4

Half-year
on

half-year

0 9  i
{

16 
1 I

Quarter
on

quarter

GDP (Output) less GDP 
(Expenditure)

-0 2

Half-year
on

half-year

-0 -3

-01

I

0-9

Quarter
on

quarter
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activity in many sectors of the economy. The dock strike 
in mid-year continued to affect the recording of imports 
and exports up to December. The strike in the construc
tion industry in the third quarter caused further wide
spread disturbances to industrial activity and investment
expenditure.

In the output measure the particular industries and 
time periods affected by strikes are more narrowly 
identified and the direct effects on output indicators can 
be more easily observed. However, in the expenditure 
measure the effects are diffused among the different 
components and the stockbuilding consequences are very 
probably not fully recorded. Also in these circumstances 
measurement difficulties are usually compounded by 
timing errors. Where particular timing errors appear to 
have occurred direct corrections to the estimates have 
been made, but many of these errors are by definition 
unidentifiable. Signs of the existence of particularly 
acute timing problems can often be found from a 
comparison of the values of the residual error (between 
the income and expenditure estimates at current prices) 
and the residuals in the accounts when broken down by 
sector, such as the statistical discrepancy in the personal 
financial transactions account. For example the residual 
error suggests that in 1971 expenditure was overstated, or 
income understated and in 1972 the reverse was the case; 
insofar as the residual error reflects timing errors affecting 
expenditure, therefore, the growth in expenditure between 
1971 and 1972 may have been understated.

During the period 1963 to 1969, the overall GDP price 
index rose at an average of just over 3-25 per cent per year, 
but for the succeeding years of 1970 to 1972 this rate of 
growth rose steeply to 7-7, 10-7 and 8-0 per cent respec
tively and thus the scope for error in series derived using 
price data was correspondingly magnified. Problems 
include uncertainty about the extent to which price rises 
have already been included in the primary source of data 
(increasing the risk of subsequent over-deflation), the 
exact identification of lag structures between delivery and 
the time when the contract price was fixed, particularly 
in the cases of expenditure on goods which have a long 
production cycle, and the use of theoretically incorrect 
price indices.

Thirdly, 1972 was also a year when large changes were 
affecting foreign exchange markets. The floating of the 
pound from the summer created a possible additional 
source of error since a significant proportion of exports 
and imports are designated in foreign currencies; the 
valuation in sterling may have been different at different 
points in the production and distribution process.

Lastly, the output measure of GDP, along with many 
other allied indicators, indicates a rapid expansion of 
output during 1972. Past experience suggests (see Chart) 
that when there is an increase in economic activity the 
expenditure measure tends for a time to lag behind that of 
output. To a small extent this is due to the use in some 
cases of figures for deliveries as proxy for output (tending 
to overstate output when deliveries are made from stocks), 
but it also reflects delays in the recording of capital 
expenditure (tending to understate the expenditure 
measure in the early stages of an upswing of output).

The coincidence of all these factors during 1972 makes 
it hardly surprising that the provisional estimates of the

broadly independently based measures of GDP at current 
prices show divergent paths. Whilst it is impossible to 
estimate precisely what these factors have contributed to 
the discrepancy, it is still felt that the expenditure series 
has been more prone to distortion than the output series 
and that in the circumstances more weight should be 
given to the movement in the output series for this period 
than to the expenditure series.

Recapitulation on problems o f measuring GDP
It will be clear from the descriptions of past work, 
especially in the Central Statistical Office’s publication 
National Accounts Statistics: Sources and Methods, and 
from regular publications on the results of new surveys, 
for example the Business Monitor Series, that work is 
going on to improve the data base for the principal 
statistical series including those used for the national 
accounts. Nevertheless, there is always scope for more 
improvement in quality and timeliness. Moreover, there 
is no denying that the statistics contain a margin of error 
resulting from many factors, for example, the present 
poor quality of some enquiries (through samples having 
become too small or ill-defined), the use of administrative 
returns which are not completely appropriate for the 
purpose, certain deficiencies in timeliness and some lack 
of consistency in trying to bring together a whole range 
of basically different time series. These potential errors in 
measurement are of course unwelcome but the benefits 
gained from reducing them have to be matched against the 
cost of substantially increasing the demands on the 
community for more information.

Whilst the statistical series in use are continually kept 
under review, special efforts to improve data and to 
refine the conceptual bases of the national accounts 
estimates are often concentrated on periods when other 
major changes are being introduced, for example, on the 
occasion of introducing a new base year for calculating 
the constant price series. Perhaps one of the reasons why 
so large a discrepancy has emerged is that a new base 
year is now overdue, present figures are on the base of 
1963, ten years ago. It is, of course, impossible to 
anticipate what changes will follow the substantial review 
of data which will accompany a change of base year(‘), 
but one result of the present review has been to highlight 
areas needing particular attention. These are set out 
below in order to indicate part of the work programme 
that will be undertaken in the next few months but they 
also highlight the type of problems one encounters in 
estimating GDP at constant prices.

Problems o f deflation
In compiling the output measure different types of 
indicators are used for different industries. For some the 
physical quantities of goods produced are used. While 
these may have other drawbacks, they have the advantage 
that these are independent of price changes since they 
measure volume directly. In other instances the indicators 
used are the current values of goods produced adjusted 
for price changes; this method has the advantage of 
making it easier to ensure that the whole of the output of

(*) See, for example, the description of the 1963 re-basing exercise 
in the article on national income and expenditure in the fourth 
quarter of 1968, Economic Trends, April 1969.
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an industry, however varied, is covered. It is, however, 
dependent on the allowances made for price changes and 
may be particularly exposed in a period of rapidly rising 
prices. About 35 per cent of the output index as a whole 
consists of direct quantity indicators and about 45 per 
cent of deflated current values. The remaining 20 per cent 
is covered by employment or other input indicators 
serving as proxy measures of output. A much larger 
proportion of the expenditure measure is based on current 
price estimates and thus involves using price deflators.

Where deflators are used they should be calculated at 
the greatest possible level of disaggregation. It is also 
important to ensure that they are of the correct form and 
should, ideally, be currently weighted (so as to produce 
base-weighted volumes when divided into the current 
price estimates). In fact they are rarely current-weighted 
because of the practical difficulties of calculating them; 
in particular because those circumstances in which the 
volume of output is difficult to define and measure 
directly are often those where, for this reason, the data is 
not available to carry out true current weighting. The 
result is that there are many components where some form 
of base-weighted price index has to be used, possibly 
using moving but still somewhat out-of-date weights, or 
using the most recent weights available when re-basing 
took place. There are also other problems relating to the 
choice of deflators, for example, timing problems, 
coverage, allowances for quality changes, and the need 
to ensure consistency between the choice of price data 
and the series to be deflated.

It is likely that the base-weighted indices will tend to 
increase more than the current-weighted equivalents and 
in a period so long after the base year, as at present, this 
difference could be sizeable. Also the more rapid inflation 
of the last two years may have reinforced this bias. 
However, the point needs to be made that the level of 
disaggregation at which most components are deflated is 
such that the weighting problem has less significance. 
Nevertheless, it is clearly important to keep as close as 
possible to the conceptually ideal treatment in this field. 
This means taking great care in the selection of appro
priate price indices and where possible ensuring that 
current-weighted indices or as near to that as practicable 
are used. It thus reinforces the need to ensure that 
re-basing is not postponed too long.

Consistency between measures
The two volume measures of GDP call for different data 
sources (measures of industrial output, for example, on the 
one hand and measures of capital expenditure by industry, 
on the other), and it is highly likely that the inevitably 
different sources lead to inconsistent results. One way of 
assessing the consistency in using different measures has 
been to construct partial(^) input/output tables for fifteen 
industries for the first three quarters of 1970, 1971 and 
1972. This permitted a rough inspection of the match 
between the disaggregated output and expenditure 
estimates. A second exercise has examined related

(*) They were partial principally in the sense that no inter-industry 
transactions were estimated. They were also based primarily on 
the 1968 provisional input/output matrix but wherever possible 
later information and independent evidence was used to fill in 
parts of the table and up-date the results.

individual statistical series within both the expenditure 
and output measures for consistency in advance of the 
normal review of such indicators which will take place 
when the re-basing exercise is carried out in full.

In order to construct the input/output tables, strong 
simplifying assumptions had to be used. This means that 
the results are of low precision and that their ability to 
throw light on possible discrepancies is that much 
weakened. Nevertheless they do provide a convenient 
framework in which to begin searching for possible mis- 
matchings between the expenditure and output series. 
They do not, however, necessarily indicate where the 
discrepancy lies.

To take one example, in the expenditure measure of 
GDP the volume of exports of goods is based on the 
Overseas Trade Statistics. In constructing the input/ 
output tables the volume estimates of exports have been 
approached somewhat differently, by first estimating the 
demand on industrial output for exports at current prices 
and then deflating by a price index appropriate for the 
home sales of the industry—the practice followed in 
calculating the output series for much of manufacturing 
industry in the GDP output measure. These alternative 
calculations do not provide identical answers. The unit 
value index for exports based on the Overseas Trade 
Statistics is the best available indicator of the movement 
in export prices and it suggests, compared with the 
wholesale price index for home sales, that home and 
export prices can diverge significantly at least in the 
short-term. Strictly speaking, therefore, if the unit value 
index is used for estimating the volume of exports in the 
expenditure measure it should also form part of the 
price index used to deflate individual output series. In 
practice, since the proportion of sales abroad to total 
sales for individual industries can be estimated only with 
difficulty and the calculations of the unit value index limit 
the degree of disaggregation permitted, this refinement 
has not yet been put into effect. It does represent, 
however, an area containing a known and perhaps 
significant inconsistency.

The input/output calculations suggest problems of 
consistency for a number of other industries. The two 
main examples are the shipbuilding and aerospace 
industries and the distribution industries where the sum 
of final demands forms a much greater proportion of 
gross output than would be expected using the 1968 
input/output data as a basis.

Finally, another discrepancy highlighted by the 
input/output tables concerns the factor cost adjustment. 
The basis of calculation for this term at constant prices 
is fully described in ‘Sources and Methods’. The con
siderable increase in this term from 1971 to 1972 is not 
easy to explain and can only be partly attributed to 
shifts of consumers’ expenditure in commodities that 
were heavily taxed in 1963. This area is still under 
investigation.

On the second line of enquiry, a number of individual 
items that featuie in both the output and expenditure 
accounts were checked to see whether in the light of 
changing circumstances the alternative treatments were 
still consistent. For example, the changes in price indices 
for various items of consumers’ expenditure in relation 
to changes in the appropriate wholesale prices were
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compared with assumed distribution margins. The price 
indices used for consumers’ expenditure on repairs and 
maintenance and for local authorities expenditure on the 
same item were compared with each other and with the 
prices of new construction and repairs used in preparing 
the output estimate. The treatments on the two accounts 
were consistent for some items and even where they were 
not the effect was usually very small.

A number of other items which will require to be 
looked at closely in the forthcoming re-basing exercise 
have also emerged or have been confirmed. The treatment 
of net interest in the insurance, banking, finance and 
business services sector is not strictly congruent with the 
implied treatment in the expenditure estimate and 
alternative treatments are being considered. In most 
sectors of the output index gross output indicators are 
used on the explicit assumption that changes in gross 
output exactly reflect changes in net output. There is very 
little information available with which to test whether 
this has been so in real terms, but very tentative and 
incomplete calculations based on the latest census results 
indicate that there may have been a decline in the ratio 
of net to gross output over the last two or three years. To 
this extent the gross output measure at constant prices 
will overstate the increase in net output at constant prices. 
Finally, work will go on in order to improve the measures 
of output for a number of industries especially in the 
remaining few where in default of other information 
being available, another indicator such as inputs and 
changes in employment are taken as the best available 
proxy for changes in output(^).

On the expenditure side the main methodological worry 
is the treatment of stockbuilding. Figures showing the 
increase in book-value stocks combine the element due to 
physical increase in stocks with the appreciation of 
existing stocks and these two must be separated for 
national accounts purposes. It is thought possible that a 
change in commercial accounting practices concerning 
the valuation of stocks may mean that the existing 
methods for separating these two elements are no longer 
appropriate for quarter to quarter changes and the effect 
might be to under-estimate the physical increase and 
over-estimate stock appreciation within a company’s 
accounting ycar(^). If this were so the expenditure esti
mates of GDP would temporarily be too low by the 
amount of this error. To date it has not been possible 
to quantify the effect of this or to establish whether there 
is an error of measurement. However, the Department of 
Applied Economics, Cambridge, which was engaged on a 
research project sponsored by the Department of Trade 
and Industry and the Department itself have each asked a 
sample of firms to describe their method of valuing stocks.

(*) For a description of improvements in hand sec *Ncw statistics 
and the index of industrial production', A. A. Sorrell, Statistical 
News. No. 15. November 1971 (HMSO).

(*) For fuller discussion sec page 405, National Accounts Statistics: 
Sources and Methods (HMSO 1968).

As a result of this information, the Department of Trade 
and Industry since the beginning of 1973 have expanded 
their routine forms for manufacturers* stocks in order to 
obtain a breakdown between stocks which are valued at 
'standard costs’ and those which arc not. With the results 
of this enquiry it will be possible to consider what 
changes, if any, are needed in the methods of estimating 
stock appreciation.

Conclusions
As was to be expected no one simple cause of the 
discrepancy between the two volume measures has come 
to light since any such item would have been revealed 
earlier in the normal course of processing the figures. 
Moreover, some divergence similar to that previously 
experienced in the early part of an upturn in activity was 
to be expected as normal since the various GDP measures 
though unambiguous from a theoretical point of view, 
involve great practical difficulties of quantification. 
Nevertheless, as large a discrepancy as was experienced 
in 1972, even though it may be reduced as the provisional 
figures arc subsequently revised, is a cause for serious 
concern.

The earlier section of this article outlined the features 
in the economy in 1972 which made it a particularly 
difficult year to measure. The second section gave reasons 
why more error in the series might be expected at a point 
of time such as this when we are so far away from the 
base year of 1963, and discussed what areas will require 
priority in the forthcoming re-basing exercise.

It is clearly undesirable to let a base year get so far 
out-of-date and this will be rectified in the 1973 National 
Income and Expenditure Blue Book with the move to 
1970 as the base, in line with international practice. 
Thereafter it is envisaged that the next base chosen might 
be 1975. As part of the current rc-basing e.xercise many of 
the inconsistencies thrown up by the current investigations 
should be reduced.

The partial inpul/output tables give a useful insight 
into the gains to be derived from looking at all the 
available indicators for a particular industry or com
modity grouping, and it is hoped to extend and develop 
this approach since it seems a promising way of monitor
ing movements in the respective GDP measures. The 
possibility of this latter development will be much greater 
as the new system of business statistics gets under w'ay 
and the flow of industrial statistics increases and becomes 
more timely. It is hoped to take advantage of this 
situation from a national accounts point of view by 
developing and exploring the value of a commodity 
flows approach. This would, for example, allow a much 
closer comparison of the two sets of estimates and, by 
attempting a reconciliation at a more disaggregated level, 
might open the way to keeping the discrepancy lower. It 
is hoped to be able to report further progress in this 
field within the coming year.

Central Statistical Office
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