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Summary 

Supply-side estimates provide a way of estimating components of 
expenditure from statistics of industrial output and international 
trade. Benchmark input-output tables determine the proportions in 
which the supply of products is allocated to demand, by individual 
industry groups. 

Two ways have been developed to compile supply-side estimates : 

e the specific model assumes that components of demand remain 
a constant proportion of supply to the home market, for industries 
producing capital goods. 

e the general model is an extension of the specific model. It 
encompasses all economic activity, identifying over a hundred 
different industrial groups, not just the capital goods industries. It 
estimates two demand categories directly. One is government 
expenditure, consistent with the national accounts expenditure 
estimates at an aggregate level; the other is intermediate demand -
taken to be a simple linear function of industrial output, using the 
structure of the input-output tables . This allows improved estimates 
to be made of the two major remaining categories of demand- fixed 
capital formation and consumers' expenditure. 

The supply-sideestimates have been used successfully in the national 
accounts to provide early estimates of expenditure statistics, and to 
better identify discrepancies between supply and demand at a 
detailed level. Thesubsequentchanges to national accounts estimates 
have improved the coherence of the accounts . 

What are supply-side estimates ? 

Supply-side estimates are estimates of components of expenditure 
contributing to Gross Domestic Product (GDP). Supply is the sum 
of output and imports less exports. and this is allocated to components 
of expenditure at a detailed industry level. This is an alternative to 
the use of data from expenditure surveys. The rules which allocate 
the supply over the categories of demand are based upon the 
framework of the national accounts established once every five 
years through the compilation of benchmark input-output tables. 
These match supply and demand in the economy at a detailed 
industry level (over a hundred industry groups for 1984), so that 
income, output and expenditure are reconciled for each of the 
groups. As the supply estimates are at factory gate or dock-side 
prices, they .must be raised to market prices by the application of 
distribution margins and expenditure taxes. This gives estimates of 
expenditure components at the usual national accounts market price 
valuation. 

Why do we need supply-side estimates ? 

2 The national accounts must be internally consistent. Our 
customers attach particular importance to the harmony of estimates 
of real GDP from the output and expenditure approach. In early 
1988. the estimate of growth in the economy during 1987 as 
measured through the average measure of GDP, was subsequently 
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revised upwards. This was mainly due to the upwards revision of 
components of expenditure. Consumers' expenditure in particular 
was heavily revised upwards. The detailed matching of output and 
expenditure through the supply-side estimates helps to achieve 
consistent accounts, and could have helped anticipate the subsequent 
upwards revisions to expenditure components. 

3 In order to achieve complete reconciliation of the output, income 
and expenditure approaches to measuring GDP in a timely manner 
and at a detailed industry level, relatively up-to-date versions of an 
input-output table are required. Given the lack of up-to-date data on 
industry purchases required to compile such tables, this has not been 
possible. However if it is assumed that the basic structures of a 
benchmark period apply to a current period, then changes in the 
supply can be fed through to the demand categories in the same way 
as in the benchmark period. The model allows the supply-side 
estimates to be compared with the expenditure components at a 
detailed level, so that areas of discrepancy can be exposed and better 
understood. This can lead to two options : 

3.1 remedial action in terms of the methodology or data 
sources used in the national accounts in the compilation of either the 
supply or demand components 

3.2 where is felt that early expenditure components are 
particularly suspect, then the supply side estimates can be used to 
anticipate subsequent more firmly based expenditure estimates. 

The specific model 

4 A report on Government Economic Statistics (the Pickford 
Report) recommended that the CSO should investigate the feasibility 
of replacing early expenditure estimates of capital formation by 
estimates derived from supply statistics through the framework of 
the input-output tables. it was felt that early estimates of capital 
expenditure through the then voluntary sample survey were unreliable. 
This led to the development of the specific capital expenditure 
model. 

5 The specific model was designed to produce estimates of 
expenditure on plant and machinery and vehicles at constant 1985 
prices. by estimating the supply of capital goods. For each commodity 
group, the estimate of supply is allocated to components of demand 
according to the proportions of the 1984 input-output tables. If for 
example 30% of the supply of an industry's goods went to capital 
formation in the base year, then this same ratio is used in succeeding 
periods. Similarly the various adjustments necessary to move from 
a producer price to a purchaser price basis, and allowing for the 
disposal of second hand goods, are also assumed to remain unchanged. 
A later version of the model produced estimates at current prices as 
well as constant prices. 

The input data 

6 The output of the input-output group industries is obtained from 
components of the Index of Production, specially weighted together 
at Activity Heading Level by gross output weights rather than net 
output weights . These indices are used to project forward the 
estimates of gross output in the benchmark year, as compiled for the 
input-output tables. 
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7 A special exercise was carried out by the Index of Production 
team to convert the constant price series to current price terms, using 
the version of the Producer Price Index used in compiling the index 
from the monthly sales inquiries data. This method was chosen to 
generate current price sales rather than use the Monthly Sales 
Inquiry results direct, to allow for various special adjustments made 
to the monthly sales before use in the Index and so ensure consistency 
between the current and constant price estimates of changes in 
output. So the indices are made available at input-output group level, 
in both current and constant prices terms. The indices are before any 
adjustment for change in producers' stocks of finished goods are 
made, and so reflect movements in terms of sales rather than 
production. 

8 The international trade data are derived from the Customs and 
Excise trade data on goods, as compiled by the CSO from the 
Overseas Trade Statistics (OTS). The data is transformed from the 
tariff code basis underlying the SITC Rev 3 classification used at 
present, to a four digit Activity Heading level. These series are 
monthly, and at both current and constant prices. Finally they are 
aggregated to input-output group level. 

9 Like all input-output based models, relatively large amounts of 
data and many relationships are used in the model. 

r-..... The specific model equation 

10 The fundamental relationship in the specific model, for each 
industry group, is the commodity balance : 

Supply = Demand 
Output+ Imports= Industry purchases+ Consumers' expenditure 

+Government expenditure+ capital 
expenditure +change in stocks +exports 

The version of the Index of Production used is before adjustment for 
change in stocks of fmished goods, and so represents constant price 
turnover rather than production. Re-writing the relationship in terms 
of supply and demand to the home market : 

Output- change in stocks of finished goods and work in progress 
+ imports - exports 
is equal to 

Industry purchases + consumer' expenditure + government 
expenditure+ capital expenditure 

11 The specific model does not allow for changes in stocks of 
materials and fuels, work in progress, and distributors' stocks. 

12 The main assumption of the specific model is that each category 
of demand maintains the same share of supply as in the benchmark 
year, for industries producing capital goods. 

13 Within total capital expenditure, components can be estimated 
by summing over the appropriate input-output groups. This gives 
estimates for plant and machinery. 

14 The underlying relationship for investment in plant and machinery 
can be represented as follows : 
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For any one input-output group, define 
supply = sales 1- imports - exports. 

Then 
G =A x M x D x (supply), where 

G is investment in plant and machinery 

A is the proportion of supply going to plant and machinery in 
the 1985 input-output tables 

M is the distribution margin and tax factor to move from 
producer to purchasers' prices 

D is the ratio to go from gross to net of disposals of second hand 
goods. 

So by summing G over all relevant input-output groups, a global 
es timate of plant and machinery is attained. 

The general model 

15 Following the success of the specific model in anticipating 
benchmark revisions to theexpenditureestimates in capital formation, 
it was decided that a general model should be built. This covers all 
economic activities, so that output indicators for service sector 
industries are needed in addition to the production industries. 
Imports and exports of both goods and services are also needed for 
each industry. The general model also makes explicit estimates for 
two components of demand. 

16 Government expenditure is usually taken to be one of the better 
estimated components of demand, at least in total. Government 
expenditure has fallen as a share of national income over the last 
decade in line with government policy. So we take government 
expenditure as a known input to the model rather than being 
determined by the assumption of constant share of supply. 

17 As the output of an industry changes, so does its purchases of the 
output from other industries. Classical input-outputanalysis assumes 
that inputs are proportional to the output of the purchasing industry, 
and so if industry output doubles, so do the inputs needed for this 
output. This allows us to express purchases as a function of industrial 
output and estimate directly industrial intermediate demand. 

18 Whilst the assumption of a simple proportional relationship 
between inputs and outputs may not hold over a long period of time, 
it is consistent with the approach adopted in the compilation of the 
Index of Production and GDP measured from the output approach. 
This is reflected in the assumption that the ratio of net to gross output 
remains constant over time. So in cases of mis-match between 
supply estimates and expenditure components where it is felt that the 
assumption oflinear input relationships is a cause of the discrepancy, 
the corresponding assumption in the output compilation process 
should be examined. 

19 The general model equation is as follows : 

Supply to consumers' expenditure and capital expenditure 
is equal to 
Output - change in producers' stocksoffinishedgoods +imports 
- exports - industry purchases - government expenditure 

20 Once again the benchmark input-output tables are used to 
determine the share of the available supply between consumers 
expenditure and capital expenditure, and this share is assumed to 
remain constant over time. 



How ~re the results presented ? 

21 The underlying assumption in the way that the supply-side 
estimates have been presented is that the supply-side sources are 
more dependable indicators of short-term movements than early 
expenditure survey-based estimates. So the system transforms the 
supply-side data onto the price and classification basis of the 
demand categories. This allows direct comparison of the expenditure 
estimates with their equivalent supply-side estimates. 

22 This presentation is important in that any discrepancies between 
supply and demand are demonstrated in a direct manner. This 
generates a constructive debate amongst the compiling statisticians. 
This discussion does not preclude the questioning of the supply-side 
input source data, nor the assumptions of the model. The model 
assumptions are explicit and simple, and should not prevent informed 
discussion on the causes of discrepancies. 

23 Another important aspect of presenting the results is to make 
them easily assimilated by the "customers". The model results are 
given in graph form, as shown in Chart 1 for the specific model. 
Diagnostic tools and revisions analyses are also employed, so that 
questions on changes are easily met. 

Some results 

..........., _~4 Early in 1991, the results of the supply-side estimates from the 
general model for pharmaceuticals suggested that given the model 
inputs and assumptions, consumers' expenditure on pharmaceuticals 
was under-recorded. This is shown in Chart 2. This particular 
example generated investigations of the input data as well as the 
consumers' expenditure estimate. These investigations resulted in 
improvements to the methodology of the compilers using established 
data sources, and to date there have been revisions to international 
trade data and general government expenditure in real terms of 
almost£1 billion pounds in 1990 in total. This has helped significantly 
in improving the coherence of the national accounts. 

25 Two other success stories are assisting in the identification of 
missing imports of crude oil (worth some £500m in 1989), and 
improving the coverage of the stocks inquiry. 

26 For capital expenditure, the supply-side estimates have allowed 
components of the expenditure estimates to be compiled w hi eh are 
consistent with the output and international trade figures. First 
expenditure estimates for 1988 were raised by £3.2 billion pounds on 
the basis of the supply-side estimates, successfully anticipating later 

/"\ benchmark figures from expenditure surveys . 

27 At present, the estimates of capital expenditure on vehicles in 
1989 and 1990 based upon survey results are not consistent with 
other indicators of demand for vehicles, one of which is the supply
side estimate. These alternative estimates are being given some 
weight in published series whilst the necessary improvements arc 
introduced. 

Future developments 

28 Important weaknesses, especially in the specific supply-side 
model,lie in the assumptions necessary to transform the supply-side 
data on to a demand side valuation basis, consistent with the demand 
side classification. These assumptions are that the general structure 

of the economy has remained the same since the benchmark input
output tables, and that the input-output tables themselves are true 
pictures of the structure in the benchmark year. These assumptions 
are less critical of course for short-term changes - for longer-term 
trends, then some of the simple assumptions about the split of supply 
between capital expenditure and consumers' expenditure are more 
liable to undermine the message. 

29 In either model, no allowance is made for change in stocks apart 
from finished goods held by industries. The omission of the change 
in distributors' stocks can in itself be responsible for a mis-match 
between supply-side estimates and the national accounts expenditure 
components, and work is under way to extend the model to incorporate 
this effect. 

30 Another drawback is the inability of the general model to 
reconcile the accounts at current prices, due to a lack of data on gross 
outputs of the services sector at current prices. The availability of 
this data would allow a comprehensive view of income and 
expenditure components of GDP at current prices. 

31 It is essential that the models be open and easily understood by 
both compilers and customers. It is the aim of the model-builders that 
where discrepancies occur between the supply-side estimates and 
expenditure estimates, the model data and assumptions can provide 
a sensible framework in which the ensuing discussions can take 
place. 

32 At present the supply-side estimate play a useful role in the 
balancing exercise which takes place both quarterly and annually, in 
order to provide a coherent picture of the economy through the 
national accounts. They are limited in the role they can play by some 
of the strong assumptions that are necessary to generate the results. 
The supply-side estimates would benefit from a more detailed level 
of working in the model - say at four digit Activity Heading level 
instead of input-output group level. 

Conclusions 

33 The benefits from the supply-side estimates are real and 
significant. 

33.1 they allow a complete reconciliation of the output and 
expenditure measures of GDP at a detailed level 

33.2 they identify at a detailed level the industry groups and 
products causing discrepancies between output and expenditure in 
real terms. 

33.3 they provide the framework for the creation of individual 
industry balance accounts, through which the supply and demand for 
the products of a specific economic activity can be monitored over 
time, at current and constant prices. 

34 The Central Statistical Office at present makes extensive use of 
the supply-side estimates as an aid to reconciling the national 
accounts. This role will continue and expand overthe next few years, 
with the aim of reconciling the national accounts completely on an 
annual basis. The associated models will also continue to be used to 
assist in compiling a coherent set of quarterly national accounts. 
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Chan 2 

Consumer' Expenditure - Pharmaceuticals 
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