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Extracted from Economic Trends No. 253, November 1974

The effects of rebasing and some alternative methods of calculation
on the output-based measure of gross domestic product

The output-based estimate of gross domestic product is 
calculated by combining indices of the output of indi
vidual industries, valued at the prices of a base year, with 
weights proportional to the contribution of each industry 
to gross domestic product in the base year. A change of 
base year from 1963 to 1970 was made with the publica
tion of National Income and Expenditure 1973 (the Blue 
Book) in the autumn of 1973. It is always desirable after 
such a rebasing to examine its effects on the estimates of 
growth’in output, and this article presents the results of 
some analyses that have been made. An analysis of the 
changes to the expenditure-based estimate was published 
in the February 1974 issue of Economic Trends{^), and 
an article describing the changes made to the index of 
industrial production (which forms part of the output- 
based estimate), but with no assessment of their effects, 
was published in the September issue(2).

From a purely theoretical point of view, rebasing the 
output estimate would be desirable from time to time so 
that the method of combination of the outputs of indi
vidual industries, and their calculation, should reflect a 
fairly recent relative price structure. However, there are 
other practical reasons which make it desirable to 
rebase the output estimate periodically. In an ideal 
situation, the indicators used in the output estimate 
would be perfect measures of the net output of each 
industry in the prices of the base year, and any need to 
rebase the index would arise only from changes in relative 
prices. It would not arise from any differences in the 
relative growth of the output of individual industries, 
since this would be perfectly reflected in the compilation 
of the index by the indicators. Inevitably however, the 
output estimate uses less than perfect indicators. First 
they are, in general, indicators of gross output rather 
than net output. Secondly, they are by no means com
pletely reliable even as measures of gross output because 
of, for example, incomplete coverage of the output of 
individual industries. This is especially true outside the 
index of production where indicators are, on the whole, 
weaker. The information from alternative sources on 
the net output of individual industries, which is used in 
rebasing, is of course itself subject to some error but it 
does provide an opportunity to amend the weights of 
the output measure to take account of changes which 
have been imperfectly reflected by the indicators as well 
as price movements. In particular, the new weighting 
structure will implicitly take account of changes in the 
ratio of net to gross output since the previous rebasing.
It is not possible, however, to distinguish between the 
effects of relative price changes and the other factors, 
which could be of the same order of importance.

In addition to the reflection of a more up-to-date 
structure of relative prices and of net/gross output 
ratios, rebasing also provides an opportunity to introduce 
improvements to methodology and indicators. The
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separation of effects due to this from those due to 
rebasing itself creates problems but so far as possible 
the effects of changes in methodology are identified in 
the discussion below. A particular change in method, 
which is discussed at some length, is the introduction of 
new estimates within the production sector for the 
measurement of change in output between 1963 and 1968.

There is no distinction in principle between industries 
covered by the index of industrial production and those 
outside the production sector. Nevertheless, they raise 
different practical problems, mainly because of the data 
sources available, and they are dealt with separately in 
the remainder of the article.

I n d e x  o f  i n d u s t r i a l  p r o d u c t io n

The index of industrial production was recalculated in 
full detail with estimated 1970 weights for the months 
from January 1968 onwards. This treatment stemmed 
largely from the crucial role in the index of production 
of the results of the 1968 Census of Production. The 
census provided a detailed analysis of sales by product 
(which formed the basis of the calculation of weights 
within industries at about Minimum List Heading level 
of the Standard Industrial Classification) and these 
results were used together with those of the 1963 Census 
to improve the estimates of growth in output between 
these two years (see below).

Previous years' figures were linked and combined 
using techniques described in a previous article(>) in 
relation to the 1963-based index. The figures were 
updated in a subsequent-article(‘») which also described 
briefly the use of the 1963 and 1968 Censuses to improve 
estimates of growth between the two years. It is appropri
ate to describe here in rather greater detail the results of 
the latter exercise and in particular the examination of 
alternative methods of estimating growth between the 
two years.

Estimates of growth 1963 to 1968
The index for the period was originally based on monthly 
and quarterly inquiries of differing qualities, often with 
incomplete coverage, and limited to a selection of the 
principal products of an industry. Moreover, for 13 per 
cent of the index, indicators relating only to the inputs 
of labour or materials were available. The results of the 
censuses of production made it possible to calculate 
alternative measures of growth of the output of each 
industry between the two years which, because of the 
comprehensive coverage of the censuses and the amount 
of detail available for the elimination of the effects of 
price changes, were in many cases superior to the 
original estimates. Neverthele.ss, in about 40 per cent of 
the index, mainly outside the manufacturing section, the 
original indicator was retained because of difficulties in
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the use of the census data. For example, census returns 
do not all relate to a calendar year. Secondly, when there 
were large stock changes between the beginning and end 
of the census year it was necessary to adjust sales figures 
to provide a measure of production. The revaluation of 
these stock changes at constant prices, where the changes 
are large, can introduce so great an uncertainty as 
possibly to outweigh the benefits of the census of pro
duction data for industries where the monthly and 
quarterly inquiries originally used in the index provided 
measures of production rather than sales. Finally, 
for some industries there was greater relevant detail 
available from the short-period statistics than from the 
census.

There are two distinct ways used to revalue the output 
of an industry in one year at the prices of another. The 
method most commonly used now is to deflate the 
current price value of the industry's sales, in as much 
detail as possible, by appropriate components of the 
wholesale prices index. (Described below as the ‘value 
deflated’ method; with results exemplified for 1963 to 
1968 in lines 5 and 8 of Table A). Alternatively, if 
meaningful data on physical quantities are available, 
which presupposes that the products of the industry are 
fairly homogeneous, then the movements in quantities 
produced or sold, suitably weighted, can be used (lines 
4 and 7 of Table A). In practice, the output of many 
industries cannot be adequately measured in quantity 
terms and the use of deflated values is adopted. One of 
the purposes of the exercise with the 1963 to 1968 
results was to examine the difference between output 
measures derived in the two ways.

Another comparison was made, between estimates of 
the growth between 1963 and 1968 given by indices of 
the Laspeyres type * (as used in the index of production, 
lines 4 and 5 of Table A) and of the Paasche type (lines 
7 and 8 of Table A). For this simple year-to-year com
parison, this effectively means that indices were calcu
lated and combined using both 1963 and 1968 weights.

Finally, a further alternative of a rather different type 
was also examined. The index of production is, in 
concept at least, an industry-based index. That is, it 
purports to measure and appropriately combine the 
total output of establishments which are classified to 
particular industries rather than the production of 
commodities which are typically produced in a given 
industry wherever they are produced. In practice, while 
the weights used to combine indicators for each industry 
are genuinely industry weights, many of the indicators— 
particularly in the period before 1970—were commodity 
indicators. The 1963 to 1968 exercise included the 
calculation of an index with indicators based solely on 
commodities' (line 6 of Table A) to compare with the 
industry indicators derived in the remainder of the 
exercise. (The commodity indicators were, however, 
combined with industry weights.)
•in  the usual notation

( — )  ed 9«a XVsa/ ^es
 ̂63

P̂68 ̂ 66

( - )\ ‘7c8/
P*3(68) s= reciprocal of LaiS'i)

After detailed examination of the various estimates of 
growth, by statisticians in the Central Statistical Office 
and in departments having responsibility for the indi
vidual industries, preferred estimates of the growth of 
each industry were chosen from the various Laspeyres 
indicators. For some industries, as mentioned above, 
these preferred estimates were derived from the original 
components of the 1963-based index of production. The 
indices for individual industries were combined together 
with weights proportional to net output in 1963 (or 1968 
in the case of Paasche indices) for comparison of aggre
gates. The indices for the ail industries and total manu
facturing index derived from the preferred estimates are 
shown in the following table, both as originally produced 
with 1963 weights (line 2), and as further modified by the 
weighting system used to produce the 1970-based 
historical series which, although close to 1963 weights, 
differs slightly from them (line 3). The table also shows 
the same indices calculated entirely by each of the other 
methods examined.

Alternative measures of growth in industrial output
1963 to 1968

TABLE A Percentage changes

All
industries

Total
manu

facturing

(1) 1963-based index as last published 
before rebasing 20-2 21-4

(2) Preferred estimates combined with 
1963 weights 21-2 22-5

(3) Preferred estimates incorporated into 
the 1970-based historical series . .  • 22-0 23-0

Calculated from census o f production 
data only

(4) Laspeyres using quantity changes (as 
far as p o s s ib le ) ...................................... 22-5 24-0

(5) Laspeyres using exclusively deflated 
values of total o u t p u t .......................... 22-0 23-6

(6) Laspeyres using deflated value of sales 
of commodities 21-3 22*2

(7) Paasche using quantity changes (as 
far as possible) 20-4 20-7

(8) Paasche using deflated values of total 
output 21-2 22-2

The use of the preferred estimates increased the all 
industries index for 1968 by I point to 121*2 (1963 =  100) 
and the revised weighting of the historical series added a 
further 0*8 points. The combined effect is to raise the 
growth over the period by an average of just over ^ per 
cent a year. The revisions to the total index between 1963 
and 1968 arise largely from the replacement of input 
indicators in the shipbuilding, metal goods, timber and 
plastics products industries. Between them, these 
contribute an increase of 1*1 points, almost equal to the 
total increase with fixed 1963 weights. (With the exception 
of shipbuilding, these industries are represented by output 
indicators in the rebased index.) A substantial reduction 
in the estimated output of the aerospace industry, and a 
smaller reduction in the estimate of the output of the 
motor vehicle industry, were offset by generally smaller 
increases in estimates elsewhere. Differences occurred in 
the indices for individual industries due to the use of 
product inquiries for the original index, and their 
replacement by an industry-based index based on the
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censuses of production. Where the effect was particularly 
great, it was necessary to ensure that all the affected 
industries were dealt with consistently. One area where 
this happened was in the engineering industries (Orders 
VII to IX of the 1968 SIC) where although individual 
industries' results have been revised considerably the 
overall average has hardly changed.

The estimates of growth in ‘all industries’ output, based 
completely on census of production data, vary between 
20*4 per cent and 22*5 per cent. While it should be 
emphasised for the reasons given below that the estimates 
do not provide as valid a measure of growth as those 
derived from the preferred estimates, they do illustrate 
how different methods applied to the same data can 
produce differing estimates.

In some circumstances, a Paasche volume index may 
be expected to yield a lower value than the corresponding 
Laspeyres index. This would be so where the elasticities 
of supply and demand are such that reductions in 
relative prices are accompanied by relatively more 
rapid increases in the quantities produced. In the case of 
the index of production the relationship is complicated 
further, however, by the possibility of change to the 
proportion of gross output arising from value added in 
the industry. While overall the Paasche indices are lower 
than the corresponding Laspeyres indices, in five out of 
the twenty SIC Orders the reverse held true.

Similarly there is no consistent relationship between 
the indices calculated as far as possible from quantity 
indicators and those calculated entirely from values 
deflated. The use of sales of principal products as an 
indicator yielded indices lower than either of the total 
output indices for total manufacturing and ‘all industries* 
but exceeded the total output indices in half of the 
individual Order level estimates.

Estimates of growth 1968 to 1972
The section above presented the results of alternative 
methods of estimating the growth of production industry 
output over the period 1963 to 1968. Over the period 
1968 to 1972 no such alternative methods were available 
since the new system of quarterly inquiries which will 
eventually produce detailed commodity figures analagous 
to those in the 1968 Census of Production had not been 
fully introduced. The analysis for this period therefore is 
confined to a comparison of the movements given by 
the old 1963-based index of production and the new 1970- 
based index.

When the rebased index was first introduced the 
estimate of the growth in ‘all industries’ output over the 
period 1968 to 1972 was 5*1 per cent in comparison with 
the previously published estimate of 8*1 per cent. The 
data underlying the index have been analysed to assess 
the extent to which this reduction of 3 per cent was due 
to the introduction of new indicators or changed method
ology and the extent to which it resulted from the use of 
new weights.

For each Minimum List Heading (MLH) covered by 
the index of production a 1970 weight, at 1963 relative 
price levels, was constructed by multiplying the 1963 
weight by the 1963-based index for 1970. These weights 
were applied to the 1970-based indicators for 1968 and 
1972 to obtain the movement between the two years at 
1963 prices but with the new indicators. This intermediate
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index can be compared with the 1970-based index to 
obtain an estimate of the effect of changed weights 
(including changed relative prices).

I'wo qualifications are necessary. First, it is of equal 
interest to construct an intermediate index based on 1970 
relative prices and the old indicators. The calculations 
have been repeated on this basis and the results quoted 
below. Secondly, the use of MLHs as the basic units of 
the calculation leads to revisions due to changed relative 
prices within the MLH industry being shown as due to 
changes in indicators. Table B shows the results of the 
calculations for ‘all industries’ and total manufacturing.

Alternative measures o f  growth in i
1968 to 1972

ial output

TABLE B Percentage changes

All industries Manufacturing

1968
to

1970

1970
to

1972

1968
to

1972

1968
to

1970

1970
to

1972

1968
to

1972
1963-based index .. 3-9 4-0 8-1 4-8 2-8 7-7
Index based on 1963 prices

using new indicators . . 3-7 2-8 6-7 5-0 2-1 7-3
Index based on 1970 prices

using old indicators . . 2-6 3-5 6-2 3-8 2-5 6-5
1970-based index .. 2-9 2-2 5-1 4-4 1-6 6-1

It will be seen that around 1  ̂ to 2 percentage points 
of the total revision of 3 percentage points to the growth 
of the all industries index arises from the use of the new 
relative price basis, or more strictly, given the limitations 
of the analysis, from the use of new weights, reflecting 
1970 relative prices, for combining the indicators of 
output of individual industries. For manufacturing 
industry alone the use of the new belween-industry 
weights accounted for the major part of the revision 
between the 1963-based and 197(Tbased indices. The 
incorporation of new indicators (or of revised weights 
within industries) or changed methodology made little 
net contribution to the total revision for manufacturing 
industry. The single major change of this son was out
side the manufacturing sector with the adoption of a 
new treatment for electricity and gas production, which 
now distinguishes between industrial, commercial and 
domestic use, and allows for differing tariffs(2). Of the 
revision at 1963 prices due to new indicators of 1*4 
points, 0*9 points was due to this change.

Output outside industrial production
The treatment of industries outside the production 
sector in the calculation of GDP(O) largely paralleled 
for consistency that of the index of production in that 
output estimates were fully recalculated at 1970 prices 
for 1968 onwards, but that between 1963 and 1968 
indicators were calculated and combined at the relative 
prices of 1963. Thus, it is desirable to examine the 
effects of rebasing in the same two stages as for the 
index of production, namely 1963 to 1968 and 1968 to 
1972. Before making comparisons for these periods, 
however, it is necessary to mention one particular 
change in the method of compilation of the output 
estimate introduced at rebasing.
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A large contribution to the earnings of the insurance, 
banking and finance industries is made by the excess of 
interest received over interest paid out, on money which 
the companies hold for third parties. Since the net output 
of other industries is defined in the national accounts 
before interest is deducted, a cenain amount of duplica
tion in the weights could arise. The treatment adopted 
formerly was to deduct from the weight for each industry 
the weight for net interest received in Insurance, banking 
andfinance and business services (IBF) by proportionately 
reducing the weights for each Order. In the 1970-based 
index this deduction is made en bloc by means of a special 
item, the Adjustment for financial services, which has 
a negative weight to which are attached the indicators 
used for those banking and finance services which are 
financed in this way. The revised treatment was applied 
to the years 1963 to 1968 on the 1963-based index before 
linking on to the new base.

Gross domestic product outside industrial prodoctioD
1963 to 1968

TABLE C Percentage changes
I ■ —

As published prior to rebasing (i.e. 1963 weights, old 
treatment of IBF and old indicators)

1963 weights, new treatment of IBF, otherwise old 
indicators ..............................................................

1970 weights, new treatment of IBF and road haulage, 
otherwise old indicators ......................................

14*8

13-9

13-3

One other, substantially less important, change made 
at rebasing which might have complicated the compari
sons given below was in the treatment of road haulage. 
In the 1963-based index the treatment of road haulage 
was determined by the fact that the only indicator of 
output available related to the ton mileage of all road 
goods vehicles including those operated by establish
ments classified to other industries. Weight was trans
ferred from these industries to MLHs 703 and 704. The 
Depanment of the Environment now produce a separate 
index of ton mileage of vehicles operated for hire and 
reward which corresponds more strictly to the output of 
the road haulage industry alone and since it is more 
appropriate is now used in the output measure of GDP.

The change in treatment of IBF (and, since it cannot be 
separated the use of a new set of indicators for that 
Order) led to a reduction in the estimate of growth of 
about one percentage point and was more significant 
over the period than the overall adoption of 1970 
weights between MLHs. For the record the calculation 
using 1970 weights adopted the revised treatment of the 
road haulage industry; an estimate using the previous 
treatment would have been little different. It should be 
stressed that the published estimates after rebasing for 
the period 1963 to 1968 use 1963 weights (but the new 
treatment of IBF). The alternative calculation using 1970 
weights between MLHs, which would roughly parallel 
the method adopted in the expenditure estimate, does 
not seem to have ^ven an estimate of growth over the 
period which, bearing in mind the general reliability of 
the estimates, is significantly different from that published.

No analogue of the 1963 and 1968 Censuses of 
Production exists for the non-industrial area of the 
economy. Tnus no examination of alternative estimates 
over the period 1963 to 1968 was possible for those 
industries which would parallel that described above for 
the index of production. A limited exercise was possible, 
however, to obtain some measure of the sensitiveness of 
the estimate of growth over the period to changes in the 
weights used to combine indicators. It was only practic
able to carry this out by reweighting in general at 
Minimum List Heading level of the Standard Industrial 
Classification. Table C illustrates the results of the
exercise.

Similar calculations were made for the period 1968 to 
1972, to obtain some measure of the sensitivity to changes 
of base year in a period further removed from the 
original base. These are shown below in Table D both for 
the non-production industries and for GDP(O) in total 
(that is, combining with similar results for the index of 
production).

No systematic attempt was made to separate the 
effect of the introduction of genuinely new indicators 
(these were few outside IBF) from that of the normal 
incorporation of fuller or more up-to-date information. 
It is likely, however, that revisions rather than the 
adoption of new indicators led to much of the change 
between the final two rows of the table in the 1970 to 1972 
comparison from GDP(O) outside the area of the index 
of production. The main conclusion to be drawn from

Alieniaiive measures of growth in GDP(O)
1968 to 1972

TABLE D Percentage changes

GDP(0) outside industrial production

1968to 1970 1970tol972 1968 to 1972 1968 to 1970 1970 to 1972 1968 to 1972

As published pnor to rebasing (i.e. 
1963 weights, old treatment of 
IBF and old indicators)

1963 weights, new treatment of IBF,
old indicators

1970 wights, new ueatment of IBF 
and road haulage, otherwise old 
indicators .......................... 4-6

As published in October 1973 Eco
nomic Trends

11-6

9*7

lOO

GDP(O)

3-7

4-4

4 1

100
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the table is once again that the adoption of an updated 
weighting system made relatively little difference to the 
estimates of growth in comparison with the changes in 
treatment of IBF.

Summary and conclusions
The results presented above provide some indication of 
the sensitivity of the estimates of growth in output to 
changes in base year and to some changes in methodology 
and data sources. Some broad conclusions may be 
drawn although, of course, it should not be assumed 
that they will necessarily hold for any particular future 
rebasing.

(i) The use of the 1963 and 1968 Censuses of Produc
tion results to improve the estimate of the growth of 
industrial output over the period led to a relatively 
slight revision for total output, although differences 
were more substantial for some individual industries. 
In fact, while the exercise was desirable to improve 
past figures, it has little direct implication for the 
current or future accuracy of the index since this 
will make increasing regular use of the new system 
of quarterly sales inquiries which provide information 
of comparable quality to the old quinquennial
censuses.

(ii) The range of estimates of industrial growth between 
1963 and 1968 produced by the alternative methods 
was not unduly great, although it is worth noting 
that the measures using weights of the later year 
tended to give lower estimates of growth than those 
using 1963 weights.

(iii) The effect on the estimates of output of the adoption 
of 1970 weights at about MLH level to combine 
industry indices was not large for GDP(O) as a 
whole. It probably reduced the estimate of growth 
over the period 1968 to 1972 by only about per 
cent a year, although the effect on the estimate of 
industrial output was somewhat larger. These 
differences are of the same broad order of magnitude 
as those that arose from two major methodological

changes (the treatment of the output of the gas and 
electricity, and the insurance, banking and finance 
industries); all these differences need to be viewed 
in the context of a number of inevitable differences 
in the output measure, for example, the general use 
of gross output rather than net output indicators.

(iv) The analysis did not separately identify the effects 
over 1968 to 1972 of reweighting at a finer level 
below, in general, MLH level. However, the com
bined effect of this, changes to individual indicators 
and revisions to basic data (which could be identified 
in total), was relatively slight and suggests that this 
aspect of reweighting may have had little effect on 
the estimates.

i
On the whole, although some significant differences 

to the output estimate arose from the change of base 
year, the analysis did not provide any strong evidence to 
suggest that rebasing is necessarj' more often than once 
every five years. (It had been intended to rebase on 1968 
but the choice of 1970 was made for convenience in 
international reporting of national accounts estimates.) 
This tentative conclusion is in line with that of the 
broadly analagous exercise carried out on the expenditure 
estimate of gross domestic product(i)-
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