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AIMS, S O U R C E S AN D M E T H O D S

Tills volume is the last in the series Studies in the National
Income and Expenditure o f the United Kingdom, It was
originally conceived o f as a short article which would
simply bring together the separate estimates for 192038 prepared by the several contributors to the series,
but over the years it has swelled inexorably to reach
its present dimensions. I t now has three basic objec
tives. First, to provide a complete set o f national
accounts for the inter-war years and to present these
in a form w liich is, as nearly as possible, consistent in
concept and definition w ith the post-war estimates
published by the Central Statistical Office (C .S .O .).
Second, to extend the estimates to cover the years
before 1914 and the two war-tim e periods and thus
to provide long-run series o f com parable estimates for
all the main items, though w ith less detail than for
the inter-war years. T hird, to provide for all series a
concise statement o f the concepts and definitions
adopted; and - for all series not elsewhere described a detailed account o f the sources and methods o f
estimation used.
T he presentation o f consistently defined and esti
mated long-run series is thus the prim ary purpose.
For some series the starting point is 1855,
others
1870 or 1900, and for a few it is 1920. T h e terminal
date for all the main series is 1965, but a few lesser
items are given only to 1938. T he initial date is governed
by the character o f the data available, and, in general,
the criterion was to limit the estimates to the period
for which something approaching a direct estimate
could be made for at least the major components o f any
item. Some o f the major statistical landmarks which
identify this period as the second h alf o f the nineteenth
century are the re-introduction o f incom e-tax in 1842/3,
the cpmprehensive collection o f official annual statis
tics o f metal and mineral production from 1854, and
o f agricultural output from 1866, the first census o f
wages and earnings in 1886, the annual compilation of
aggregate returns o f local authority revenue and
expenditure from 1884/5,
^he first census o f pro
duction, taken in 1907. National accounting estimates
can be made for earlier periods,^ and these are valuable

but are essentially artefacts, produced b y assuming, for
exam ple, a relationship to some other series for which
figures exist, or by extrapolating on the basis o f an
indicator w hich in fact covers only a very lim ited por
tion o f the item for which it does duty.
1965 was chosen as the term inal date, partly as a
m atter o f convenience, but m ainly on grounds o f re
liability. Experience has shown that all estimates in the
annual C .S .O . Blue Books on National Income and E x
penditure are liable to be altered, but figures for the most
recent years are particularly subject to revision as more
comprehensive and accurate inform ation becomes avail
able. T h e post-1946 estimates are readily available in
the Blue Books and are reproduced here only in order
to provide a single source for long-run national income
series; since this can never be fully up to date even in
the year o f publication, it seemed sensible to break o ff
at a point w hich w ould provide a reliable run o f
estimates, leaving more recent figures to be obtained,
as required, from the latest Blue Book. In most cases
it should be possible to link on to the present volum e
without the need for adjustm ent to tbe pre-1965 esti
mates; but this m ay cease to be possible i f the C .S .O .
make extensive changes in their concepts or sources.^
T h e estimates presented cover all the m ain national
accounting aggregates and their principal components.
T h e three custom ary sets o f estimates are provided,
based on the summation o f factor incomes, o f final
expenditure, and o f net output (value added). T h e first
is given at current prices, the second at both current
and constant prices, and the third in the form o f
constant price index numbers. T h e econom y is also
divided into five sectors, outlined in C hapter 1.2, for
^ See, for example, Phyllis Deane and W. A. Cole, British
Economic Growth^ i688~ig^g, 1962 [156], and Phyllis
Deane, ‘ New Estimates of Gross National Product for
the United Kingdom, 1830-1914’, The Review of Income
and Wealthy 14, 1968 [155].
2 In the case of constant price series there is the discontinuity
arising from the adoption o f the new base year (1963) in
the 1969 Blue Book, replacing the 1958 prices used until
1968.
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each o f which a revenue and expenditure account Ls
given. T he principal series are shown annually, others
are given only for selected years.
A detailed account o f the scope o f each o f the five
sectors, and o f the definition and coverage o f each
series is given in the relevant chapter. T h e concepts
and definitions are basically those employed by the
C .S .O . for the 1967 Blue Book,^ and a comprehensive
discussion o f these ideas is now available in National
Accounts Statistics: Sources and Methods.'^
T h e estimates for 1946 onwards are, with a few very
minor exceptions, simply reproduced from the Blue
Books without adjustment o f any sort. For most items
the Blue Book used was that for 1968 - which does not
appear to contain any changes in concept or definition
as compared with the 1967 edition - but for some items
this does not contain the required run o f figures and it
was necessary to use earlier Blue Books.
For earlier periods existing estimates were adopted
wherever possible, with only such adjustment as was
necessary to obtain consistency both with the post-war
estimates and with other items within the system o f
national accounts. For the most part this was a question
o f consistency in matters o f concepts and definitions,
but occasional alterations arising from differences in
estimation procedures were also called for. W here no
previous estimate was available or where it was
thought possible to produce substantially improved
results, new estimates were prepared. This applies, for
example, to the estimates o f trading profits and to
much o f the corporate appropriation account for the
inter-war period, to several items in the personal
income and expenditure account and to the balance of
payments on current account for the same period, and
it applies to most o f the estimates for the years before
1920. T he volume also includes new estimates o f
central and local government revenue and expenditure
in the inter-war years. These were prepared some
time ago by Professor J. E. G. Utting, but have not
previously been published.
In all cases where the estimates are based on already
published work the text gives only a very brief indica
tion o f sources and methods o f estimation, together with
a note o f any adjustments made to the previous esti
mates. T he interested reader can then refer to the
original source for a more comprehensive account of
the derivation o f the estimates. Where new estimates
are presented a complete explanation is given o f the
sources and methods used. This will generally be far
more detailed than is required by the average user o f
the statistics, but is provided so that future investigators
can subject the present estimates to close scrutiny, and
amend and improve them as necessary to take account

,,

‘Ji'i

H t'

o f clianges in accepted definitions and in the information available.
T he fact that only new estimates are described in
full means that the number of pages devoted to an
item may not be a good measure o f its importance.
It should also be acknowledged that no set of national
accounts is ever ‘ finished’ and the statistician is always
aware o f further corrections and improvements which
might be made. There does, however, come a point
at which the benefits obtained by additional changes
are unlikely to compensate for the cost of further delay
in publication ,3 and the interlocking nature o f the
accounts always makes it difficult to limit any change
to a single item in the system.
T he material is organised in i i chapters. Following
this introductory chapter in which the major estimates
are briefly presented, there is a chapter for the income
and expenditure o f each o f the five sectors. Chapters 7
to 9 cover three items which affect more than one
sector and so are best treated separately; and the last
two chapters cover respectively indices o f real output
and data on population and labour force. Within each
chapter the normal sequence is to indicate the scope
o f the sector and/or the definition o f the series covered,
to outline or describe in full the sources and methods
used, to make a comparison with other estimates if this
seems fruitful, to call attention to any major breaks in
the consistency o f the series which it was not possible
to eliminate, and finally to give some judgem ent re
garding the reliability o f the estimates. Each o f these
sections is, in turn, sub-divided where necessary on a
chronological basis. All the main tables in which the
estimates are presented are brought together at the
end o f the book, but a variety o f ‘working tables’ are
given in context in each chapter.
T he present volume is essentially a source book and
like all but the first o f its forerunners in this series, con
tains no attempt to process or analyse the material
assembled. However while this material was being
prepared I have at the same time been working to
gether with Professor R. C. O. Matthews and M r J. C.
Odling-Smee on a project in which the post-war growth
o f the British economy is studied in historical perspec
tive. T he project is sponsored by the Social Science
Research Council o f New York as part o f a wider
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^ C.S.O., National Income and Expenditure ig6y [75].
2 C.S.O., 1968 [73]. An earlier version was published by the
G.S.O. in 1956 as National Income Statistics: Sources and
Methods [74].
^ For the purposes of this calculation the relevant ‘ cost’ is
that borne by the prospective users of the statistics. If
the cost to the author is included the break-even point
would have been reached much earlier.
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international survey, and contains, first, a systematic
examination o f the growth, composition and inter
relationship o f the principal long-run scries presented
in this volume and also o f m any others derived from
them, such as output per unit o f input; and second, an

METHODS

attem pt to describe and explain the observed trends
and relationships. T h e results should be published
shortly after this book appears, and the two m ay to
some extent be regarded as com panion volumes.
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A T C U R R E N T A N D C O N S T A N T P R I C E S , 1 8 5 5 -1 9 6 5
T he results likely to be o f most general use are the
long-run estimates o f national product given in
Tables i to 9. T h e first four tables relate to estimates
o f domestic and national product at current prices.
Tables 5 to 8 give corresponding estimates or index
numbers at constant prices. T ab le 9 is again at
current prices and shows the composition o f the gross
domestic product (G .D .P .) by industry and type o f
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T able i runs from 1855 to 1965 and represents the
aggregation o f factor incomes to show G .D .P ., G .N .P.
and net national product (national income), all at
current factor cost. N et domestic product can be
derived directly from the table. T he aggregates for
1948-65 differ from those in the Blue Book because
the residual error (i.e. the difference between the in
come and expenditure estimates) is not here treated as
a component o f the income estimate but is shown
separately in T ab le 4.
In T able i, as in most other tables, two estimates are
given for 1920. T h e first is consistent with earlier years
both in definition and in the inclusion o f Southern
Ireland. T h e second is consistent in definition with
later years and covers the U nited K ingdom o f G reat
Britain and Northern Ireland. T h e formal date o f the
formation o f the Irish Free State (later the R epublic o f
Eire) was Decem ber 1922, but it operated as an in
dependent fiscal unit retrospectively from i A pril 1922?
while the change in the recording o f the overseas trade
statistics was not made until i A pril 1923. Although it
does some violence to the historical record it seemed
more convenient to make the break at a point which
would not interrupt the series for the inter-war period,
and what was formerly Southern Ireland is accordingly
excluded in all cases from 1920 (second estimate) on
wards. T he difference between the two estimates thus
reflects both any change in definition which m ay arise
at this point in the series and also the implicit estimate
for Southern Ireland. T h e changes in definition are
always noted and generally quantified in the relevant
chapters. T h e im plicit figures for Southern Ireland
must not be regarded as a direct estimate for that re
gion; the margins o f error involved in the adjustment
made to each series are probably small and acceptable

in relation to the estimates for the U nited K ingdom but
could easily be intolerably large relative to the esti
mates for Southern Ireland.
T ab le 2 provides an alternative estimate o f G .N .P .
at factor cost for the period 1870-1965. It is built up
from data on final expenditure at current market
prices and adjusted to exclude taxes on expenditure net
o f subsidies. T ab le 3 offers another variation on this
theme. Starting from total domestic expenditure
(column (5) o f T ab le 2) it adds exports o f goods and
services to get total final expenditure, and then deducts
imports o f goods and services to get G .D .P . at market
prices. A ddin g net property income from abroad yields
G .N .P . at m arket prices. T axes on expenditure are
then deducted and subsidies added to obtain the two
aggregates (total final expenditure and G .D .P .) at
current factor cost.
A variant o f the m ain aggregates sometimes required
is a measure relating only to the private sector o f the
economy, i.e. excluding income originating in the
governm ent sector. For exam ple, gross private domes
tic product can be estimated by deducting from G .D .P .
at factor cost estimates o f the wages and salaries paid
to civilian and m ilitary employees o f central and local
government, other than those in governm ent trading
enterprises. For 1920-38 an estimate on tliis basis can
be derived by deducting the estimates for central and local
governm ent employees given in Tables 33 and 35.
Corresponding data for the post-war period are given
in the Blue Book [75, e.g. 1968, T ab le 48].
T h e two estimates o f G .D .P . at factor cost derived
respectively from the income data and the expenditure
data are com pared in T ab le 4. T h e table shows the
absolute and relative m agnitude o f the difference
between the two estimates (the ‘ residual error’) and
also provides a ‘ compromise estim ate’ calculated as an
arithm etic mean o f the income and expenditure series.
T h e residual error and the compromise estimate are
discussed in C hapter 1.4.
T ab le 5 again covers the period 1870-1965 from the
expenditure side, but the estimates are given at constant
prices. For this, as for other long-run series at constant
prices, four main price bases are used: 1900 prices for
1870-1913, 1938 prices for 1913-48, 1948 prices for
1-2
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1938 and 1948, and 1958 prices for 1948-65.^ This
particular selection o f base years was determined largely
by the existing estimates.
W hile it m ight have been possible, with the usual
reservations regarding new products, quality changes,
and so on, to recalculate all the individual items on
a common price basis for the whole period 1870-1965,
it was thought preferablenot todoso. This is admittedly,
in one sense, less convenient for the reader, since it is
not possible to make a direct comparison - in pounds
o f any one year - of, say, G .D .P . in 1870 and 1965.
However, the revaluation o f series covering a period of
almost a century at the prices o f any single year would
not be very meaningful, whereas the three main sets
o f prices used are broadly representative o f prices
ruling in their respective periods. T hey thus constitute
a more appropriate basis for the aggregation o f com
ponents in each period than would, say the revaluation
o f post-war expenditures at the very different relative
prices o f the inter-war or pre-1914 periods.
Given these sets o f constant price estimates it is pos
sible to obtain a very rough indication o f the changes
in the volume o f expenditure over the whole period by
calculating a single quantity index linking the various
segments. For some readers this will be a procedure of
little or no value, for others the convenience o f a longrun index m ay outweigh the conceptual defects. The
purists will presumably ignore Tables 6 to 8; the prag
matists m ay find them useful.^ For the expenditure
data the procedure is as follows: for 1870-1913 and
1913-38 two fixed weight quantity indices can be
readily calculated (e.g. for G .D .P. from column (12)
o f T able 5) and linked by splicing at the single over
lapping year, 1913. For the period 1938-48 it seemed
desirable to take account o f the fact that the effect of
changes in relative prices between these two dates is
sufficiently large to produce substantially different
measures o f the change in the volume o f expenditure
according to whether 1938 or 1948 prices are used.
This applies most notably to the estimates for consumers’
expenditure, where estimates at 1938 prices show an
increase o f 7 . 4 % between 1938 and 1948, as against
a rise o f only 0 . 5 % when 1948 prices are used. For
G .D .P. at constant factor cost, the increases are
1 6 . 5 % and 1 2 . 2 % respectively. Each o f these results
is valid and interesting, but for the purposes o f the
present volume there is an obvious advantage in having
a single long-run series. I f 1938 prices only had been
used for the whole run o f 1913-48 estimates the
weighting system would have been consistent with that
adopted for other periods, i.e. a single year towards,
but not at, the end (cf. 1900 weights for 1870-1913
and 1958 weights for 1948-65). However, in this

instance it was thought inappropriate to overlook the
alternative results obtained with 1938 weights, since
the conflict reflects the special circumstances o f the
trans-war structural changes at the end o f the period.
Accordingly, a compromise result was obtained for
1938-48 by using a Fisher ‘ id eal’ index. The trans-war
movement is thus calculated by taking the geometric
mean o f estimates for the growth between 1938 and
1948 calculated at 1938 prices and at 1948 prices, and
then interpolating by means o f the annual estimates at
1938 prices. Finally the overlapping year 1948 is used
to splice on the quantity index for 1948-64 at 1958
prices. The index number obtained in this manner for
G .D .P. at factor cost is shown, with 1913 =100, in
Table 6, column (2). The corresponding indices for
consumers’ expenditure, public authorities’ current
expenditure on goods and services, domestic fixed
capital formation, exports and imports, and G.N.P.
(expenditure data) at factor cost are given in Table 7.
For the estimates o f output at constant prices the calcu
lation is made, in the first instance, in the form of
quantity indices; and the procedure is broadly con
sistent with that used for the expenditure series. Dif
ferent weights are again used for the separate sub
periods, and these are then linked to form a single index
with 1913 = 100. The base years used in the output
index are not always the same as those for expenditure:
in particular, in the case o f industrial production the
trans-World W ar II link is based on the mean of
movements calculated with 1935 and 1948 prices, the
inter-war years use a combination o f 1924, 1930 and
1935 pnees, and for years before 1914 the base year
prices are those o f 1907. However, the relative prices
should be roughly comparable (e.g. in 1900 and 1907
or 1935 and 1938). The final index for the main com
ponents andforG .D .P . at factorcostaresetoutinTable 8
and the G .D .P. series is reproduced in column (i) of
T able 6 for comparison with the expenditure estimate.
Tw o further index numbers o f G.D.P. at constant
factor cost are given in columns (3) and (4) o f Table 6.
Column (3) is obtained by dividing the current price
estimate o f factor incomes (column (9) o f Table i) by
the implied price deflator for G .D .P. derived from the
current and constant price estimates o f expenditure

source: (i)

St
(2) an

(see column
‘compromise
mean of the i
ture and i
behveenth
thereis in'
are in ind
expenditui
of these fo
It is no

signifi(

^ This describes the basic form of the weighting system used
for the expenditure components and aggregates of Table 5.
It is not, however, a completely accurate description since
there are some items for which slightly different base year
weights were used. Full details of these are given in the
relevant chapters; the main series involved are those for
foreign trade, where the base dates were changed fre
quently within each sub-period (see Chapter 6.1).
^ These index number problems apply equally to the longrun price indices given in Tables 61-5.
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T A B L E 1.1

CO M PAR ISO N OF INDEX NUM BERS OF CO N SU M E R S’
E X P E N D I T U R E A N D G R O S S D O M E S T I C P R O D U C T , 1900 - 13 ,
(1 9 0 0 = 1 0 0 )
A T 1900 A N D A T 1938 P R I C E S
Gross domestic product
at constant factor cost

Consumers’ expenditure
at market prices
1938 prices
(I)
100.0
101.6
101.3
100.6
101.4
101.2
102.1
103.0
102.8
102.2
102.9
106.0
106.3
109.1

1900
1901
1902
*903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
source

:

I goo

Stone and Rowe [249, ii.], p. 144.
(2) and (4) Table 5.

(i )

(see column (7) o f T ab le 61). T h e final index is a
‘ compromise estimate ’ derived by taking the arithmetic
mean o f the indices obtained from the output, expendi
ture and income data. T here is m uch less difference
between the figures shown for any year in this table than
there is in T able 4; this reflects the fact that, as the data
are in index number form, the persistent excess o f the
expenditure estimate over the income estimate is
eliminated. For a more detailed analysis and comparison
o f these four measures o f G .D .P . see Chapter i .4 below.
It is now widely recognised that the choice o f base
year can significantly influence the recorded rates o f
growth, and that if, as is norm ally the case, there is a
negative correlation between the relative changes in
output and the relative changes in prices (so that, for
example, output rises most for those products for which
prices rise least), then the choice o f an early year as
a price base will result in a higher rate o f growth than
would be shown with a later year. It should, therefore,
be noted that the base year prices used in the present
estimates for each sub-period generally relate to the end
o f the period, and so tend to give a downward bias to
the estimated growth rates.
Consequently, one o f the ways in which it would
have been desirable to im prove the present results is
by providing alternative estimates with early-year
price bases. This has not been done in any systematic
way, but it is possible to give a few illustrations o f the
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prices
(2)

1938 prices
(3)

1900 prices
1

1

1

100.0
104.0
104.5
104.5
105-3
106.9
109.4
109.8
t 05-5
109.4
1 13.4
1 16.0
t t 5-5
121.7
Column (i) plus other expenditure series in
Table 5 adjusted to 1938 prices by means of
the average value indices in Table 61.
orders o f m agnitude involved. T here is, first, the
disparity noted above (p. 4) in the 1938 w eight and
1948 w eight calculations o f the trans-W orld W ar ii
estimates o f consumers’ expenditure and G .D .P .
Secondly the expenditure estimates for 1900-13 can be
recalculated using 1938 rather than 1900 prices as
weights.^ T h e item principally affected is consumers’
expenditure, and this grows rather more slowly at
1938 prices, partly because a higher (relative) w eight
is given to two o f the slow grow ing items, beer and to
bacco ; partly because o f the effect o f the negative corre
lation between the proportionate movements o f price
and expenditure within certain categories, e.g. food.
H owever, the change in price structure between cate
gories o f expenditure is partly a m atter o f indirect
taxes and once this is allowed for by the adjustment to
factor cost the change in weights has less effect on
growth o f G .D .P . at constant factor cost, but is still
sufficient to lower the growth rate from 1.5 to
1 . 1 % p.a. T h e two sets o f estimates are shown as index
numbers with 1900 = 100 in T a b le i . i .
1938 is not necessarily the most appropriate year to choose
for such a comparison, but it is one for which the required
data were most readily available, notably for consumers’
expenditure for which a very detailed recalculation is
desirable. SeeR. Stone and D. A. Rowe, The Measurement of
Consumers' Expenditure and Behaviour in the United Kingdom,
1920-1938, vol. I, 1953, vol. II, 1966 [249].
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C O M PA R ISO N OF INDEX NUMBERS OF M A N U FA CTU R IN G
O U T P U T W IT H D IF F E R E N T BASE YEARS
Period
(i)
(ii)
(iii)
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PC'

1907
1924

f t . sectors a

tot

trade, and so provide a true measure o f real income. For
this it would be necessary to deflate the balance on
current account (i.e. net investment abroad) by a
single price index; and for most purposes the import
price index would be the most appropriate one to use.
T he implications o f the previous paragraph can be
set out as follows:
and
PJ. and

= the volume o f exports and imports.
= the prices o f exports and imports.

vnthrespe^^
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4
®
year
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extension .of
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the funds of
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representing the

record all tran
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A separate ch

T he estimate o f real product thus corresponds to:
Qx^x
X

Qm^m _ f)
p
Vx
m

^
Vm*

T o estimate real income we would instead take:
Qx^x _ Qm^m _ r\ Px
p
p
'%x'p
^m
^m
^m

fi
Vm-

The difference between the two estimates is thus:
m
T he gain
trade can
applied to
the series
change in

(or loss) from the change in the terms of
thus be calculated from the ratio P J P m
the volume o f exports.^ As can be seen from
in Tables 61 and 64 the extent o f the
the terms o f trade is not negligible.

1 For further discussion of these issues see R. G. D. Allen,
‘ Price Index Numbers ’, Review of the International Statistical
Institute, 31, No. 3, 1963 [n o ], pp. 294-6. The above para
graphs are based on Allen’s treatment of the problem.
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A. Maddison, ‘ Output, Employment and
Productivity in British Manufacturing in the
Last Half Century’, Bulletin of the Oxford
University Institute of Statistics, 17, 1955 [205]
P - 371-

Let

Engl

ver

32.0
18.7
40.7
31-3
32.6
21.3

1935
1948

1907-24

These few examples are perhaps sufficient to show
the importance o f the choice o f base year weights, and
any interpretation o f the growth rates shown by the
present estimates must take this aspect into account,
treating small differences found in international or
inter-temporal comparisons with due caution.
There is one final point to be made regarding the
estimates at constant prices. It arises in connection with
the balance o f payments components o f the expenditure
estimates in T able 5. T he procedure followed was the
separate deflation, by means o f appropriate indices,
o f the series for exports o f goods and services, imports
o f goods and services and net property income from
abroad. This provides the required measure o f real
product. There is, however, an alternative procedure
which would take into account any gains (or losses)
to the United Kingdom from changes in the terms o f
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'935-48

T he third illustration comes from-index numbers of
manufacturing production, where the calculations in
T able 1.2 are available for sets o f indices, identical in
every respect except the choice o f which year’s prices
are to be used for combining the series. This is the
sector where the effect o f the change in weights is, in
principle, likely to be greatest, and as T ab le 1.2 shows
it is in fact quite substantial, though the periods covered
by the table are perhaps atypical: (ii) and (hi) reflect
the extensive structural changes associated with World
Wars I and II, and (i) includes the prices o f 1948,
a year affected by price controls and other special
factors.

.%t

1948
1954

R. J. Nicholson and S. Gupta, Output and
Productivity Changes in British Manufac
turing Industry, i 948- i 954>J- Statist. Soc.,
Series A, 123, i960 [221], p. 438.
B. C. Brown, ‘ Industrial Production in 1935
and 1948’, London and Cambridge Economic
Bulletin^ N.S.12, 1954 [138], p. vi.
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SECTOR ACCOUNTS
SECTOR ACCOUNTS,
T he estimation o f total national income has a long
history in England, reaching back at least as far as
Gregory K in g ’s calculations for 1688. It was not,
however, until the establishment o f the Central Statis
tical Office that attempts were made to provide a
sectoral analysis o f the flow o f incomes and expenditure.
Such sectors aggregate the transactions o f groups
within the economy which are broadly homogeneous
with respect to their economic function. D etailed sector
accounts are now available in the Blue Book for each
year from 1946 onwards, and the present section sum
marises the estimates made for this study which permit
the extension o f the sector accounts to cover the period
1920-38, and in some cases also earlier years.
As in the Blue Book, the economy is divided into five
sectors. T h e first covers all persons or households and
also certain non-profit-making bodies serving indivi
duals, the life funds o f life assurance companies, and
the funds o f occupational pension schemes. T he
second covers corporate productive enterprises^ both com 
panies and public corporations. T here is a third sector
for the transactions o f the Central Government and a
fourth for that o f local authorities \ and a final sector
representing the rest o f the worlds which is designed to
record all transactions between residents and non
residents.
A separate chapter is devoted to each o f these sectors

w. For

nports,
nports.

SELECTED
As already noted, it is not intended to analyse or pro
cess the statistical series gathered together in this study,
but it m ay save readers a certain am ount o f com puting
if some o f the more obvious ratios are provided. This
is done in Tables 17 to 20.^ T h e first o f these tables
shows personal disposable income and net national
income, both in pounds at current prices, per head o f
the population; and consumers’ expenditure and gross
domestic product, both in pounds at constant (1913)
prices, per head o f the population. In T ab le 18 the
percentage distribution o f G .D .P . at current prices
between wages, profits and other factor incomes is
calculated; and T able 19 gives the ratio o f the various
categories o f expenditure (including exports and im 
ports) to G .N .P. at constant prices. Finally, T ab le 20
presents in the form o f chained indices three o f the
main series for output (the compromise index o f gross
domestic product at constant factor cost), labour (total
numbers in employment) and capital (the gross stock

^ 1

s ^

v-i

1 9 2 0 -6 5

and each contains a precise statement o f the scope and
definition o f the sector. A revenue and expenditure
(current) account for each o f the five sectors is given
in Tables 10 to 13 and 15, and T ab le 14 aggregates the
accounts for the Central Governm ent and local authori
ties to provide a sum m ary o f the transactions o f the
public authorities (but not public corporations) with
the other sectors. In each o f the sector tables the attem pt
is made to elim inate all intra-sector transactions.
For the personal and corporate sectors the estimates
can be m ade only for 1920-38 and 1946-65 but for
the public authorities continuous sector accounts have
been compiled from 1900, and the account for the over
seas sector is given from 1870, and could be carried
back even further.
T h e current accounts for the four domestic sectors
each yield an estimate o f the excess o f incom e over
expenditure and these, together w ith any addition to
tax and dividend reserves, m ay be regarded as the
savings o f the sector before providing for depreciation
and stock appreciation. These estimates o f savings for
1920-38 and 1946-65 are brought together in a com 
bined capital account in T ab le 16, and after adjustment
for stock appreciation and the residual error are related
to the estimates o f investment, i.e. gross domestic fixed
capital formation, stockbuilding and net investment
abroad.

RATIOS,

1 8 5 5 -1 9 6 5

o f reproducible fixed capital at constant replacem ent
cost); and combines these to give three much-used
series: output per worker, the capital-output ratio and
the capital-labour ratio. Some o f the m ain series
included in this table are graphed in Figure 1.2, p. 13.
Even these rather basic percentages and ratios ought
to be qualified in certain respects: for exam ple, by
allow ing for changes in age composition when con
sidering per capita consumption, for the property and
labour components o f income from self-employment
when considering factor shares, or for changes in
hours worked when considering output per worker.
However, such refinements belong to the com panion
study being undertaken w ith Professor M atthew s (see
P- 2 )-______________________________________
^ Most of the series used for these tables are included in the
summary tables already described. Additional series for
population, labour and capital come from Tables 55, 57
and 43 respectively.
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T A B L E 1.3

C O M P A R I S O N W IT H T H E BLU E B O O K E S T IM A T E S OF
G R O S S N A T I O N A L P R O D U C T I N 1938
Blue
Book

(0
A.

(£ M.)

Present
estimate
(2)

Factor incomes
Income from employment
Income from self-employment
Gross trading profits of companies
Gross trading surplus of public corporations
Gross trading surplus of other public enterprises
Rent
Less Stock appreciation
G.D.P. at factor cost
Net property income from abroad
G.N.P. at factor cost
Expenditure estimate
Consumers’ expenditure
Public authorities’ current expenditure
Gross domestic fixed capital formation
Value of the physical increase in stocks and work in progress

the

LcaU fo ' *
f«rn

4,983
192

4,932
192

5,175

5,124

.

4,394
772
656

5,816
1,010
1,062
587

G.N.P. at factor cost
:

(i)

1967 Blue Book [75], Table

5,175
I.

5,177

(2) Tables i and 2.

CON SISTEN CY AND RELIABILITY
CO N SISTEN CY

Most o f the component series are the outcome o f
separate and generally independent sets o f estimates
for three main sub-periods: pre-1914 (or 1920), 1920-38
and 1946-64, with heavy reliance on interpolation to
fill in the two war-time periods. There are, quite com
monly, corresponding breaks in the underlying source
material, and the problems o f continuity thus arise
prim arily at the two switch points, 1920 and 1938.
T o take the later year first: there is for most series
a Blue Book estimate for 1938 which is intended to be
consistent with the post-war estimates. Since the present
estimates for 1938 are always, as nearly as possible,
consistent in source and definition with the inter-war
series, a comparison o f the two sets o f estimates for
1938 will provide some useful guidance on two points:
first, the degree o f long-run com parability between the
present inter-war estimates and the C .S .O . series for

^

A

___

Total domestic expenditure
Exports and property income from abroad
Less Imports and property income paid abroad
Less Taxes on expenditure net of subsidies

s o u r c e
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1946 onwards; and second, the extent o f any actual
discontinuities occurring between 1938 and 1939 (or
1945 and 1946). The 1938 income and category of
expenditure estimates, at current prices, from the two
sources are set out in Table 1.3 and we consider first
the question o f long-run comparability.
O n the income side the numerical agreement on the
estimates for all the main components is extremely
good. T he largest discrepancy (about 5% ) is in the
estimate for income from self-employment; as explained
in Chapter 7.1 this is largely a difference in estimation
o f a very uncertain item. It is likely that the C.S.O .
estimates for the post-war years will have continued to
be on a slightly higher basis, which would affect the con
sistency o f the income estimates over the period as a
whole, though not, in later post-war years, to a serious
extent, since income from self-employment is steadily
declining in importance as a component o f factor
incomes. For two other items, company trading profits
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CONSISTENCY AN D RELIABILITY
and rent, the apparent agreement in 1938 is partly
the result o f a difference in the treatment o f royalties,
etc. (as a result o f which the present estimate o f profits
is some ^^24 m. lower than it would be on the C .S .O .
definition and the estimate o f rents some
m.
Iiigher) offset by differences in estimation. W ithout this
difference in definition the present estimate o f profits
would exceed the Blue Book estimate by some ;^2i m.,
and the estimate o f rent would be lower by some
j^34 m. (see Chapters 7.1 and 8.0). This would still be
a difference o f less than 4 % in the case o f com pany
profits but is nearer 8 % for rent, and so is large enough
to call for a certain caution in comparisons o f income
from rent across the two periods. This difference in
definition o f profits and rent autom atically cancels out
so that G .N .P . is unaffected, and the overall difference
in the level o f the estimates for 1938 is only 1% ,
O n the expenditure side the two aggregates agree
almost exactly, but there are moderate - and only by
chance compensating - discrepancies in some o f the
component items. For imports and exports tliis is largely
a matter o f definition, and as suggested in C hapter 6.0
the present estimates for 1938 and earlier years are more
consistent in definition w ith the post-1946 series than
the Blue Book's own estimates for 1938. This is also
true for items accounting for part o f the discrepancy
in public authorities' current expenditure on goods and
services. T h e differences o f estimation in fixed capital
formation and stockbuilding are quite large, but since
the sources and methods o f estimation used by the C .S .O .
for the estimation o f these items in the post-war period
are quite different from those used for their 1938 esti
mate, the disagreement on the levels in that year
cannot cast m uch light on the com parability o f the
inter-war and post-war estimates.^
Turning next to the problem o f actual breaks in
continuity where the two series meet, income from selfemployment is the only item where there is a marked
discontinuity between 1938 and 1939. T h e present
estimate is used in T ab le i for 1938, but the Blue Book
estimate for that year was accepted as being more con
sistent w ith the 1946 estimate and was accordingly used
when interpolating to get estimates for 1939-45. Part
o f the rise between 1938 and 1939 is, therefore, spurious.
For other items, on both the income and the expendi
ture side, the difference is either not large enough to
matter in a period o f rapid change (e.g. for income
from employment) or else the Blue Book estimate for
1938 was not considered as necessarily more consistent
with the post-1946 series and was, therefore, disregarded
in making the estimates for 1939-45.
W e consider next the extent to which the continuity
o f the series is broken between 1919 and 1920. There

actual

er

are three factors which arc, or m ight be, the source o f
discontinuities: the exclusion o f Southern Ireland from
1920 onwards, changes in definition affecting certain
series, and differences in estim ation. U nfortunately,
there is generally no overlapping year covering both
the pre-1920 and the inter-war estimates - the inter
w ar series all begin in 1920 and the earlier series end
in either 1914 or 1919 - and it is, therefore, difficult to
quantify the effects o f any differences in estimation.
W here the pre-war series ends in 1 9 1 4 a rough measure
o f continuity usually results from the use o f 1914 and
1920 as benchmarks when interpolating to cover the
w ar years, and this is probably reasonably adequate
given the large changes over this period. In those cases
where the first series ends in 1919 there is no w ay in
w hich a precise indication can be given o f the extent
o f any differences in estimation. T h e most im portant
instance is the series for consumers’ expenditure, and
since the preparation o f the two s e r ie s - fo r 1900-19
and 1920-38 - was quite closely coordinated it is likely
that any error on tliis account in the estimated m ove
m ent between 1919 and 1920 w ill be relatively small.
It is possible to be rather more precise regarding the
effects o f changes in definition and the exclusion o f
Southern Ireland. T a b le 1.4 reproduces the two income
estimates for 1920 given in T a b le i together w ith the
corresponding expenditure estimates from Tables 2
and 3. It w ill be seen that the differences in definition are
small, both on the individual items and in total, but
for some purposes it m ight be necessary to allow for the
change in treatm ent o f Southern Ireland.
A part from these ‘ across the b o a rd ’ breaks in 1920
and 1938 there are certain individual series affected
by a change in source at other dates. T h e most trouble
some exam ple is probably the series for consumers’
expenditure where there is a difference between the
series available before and after 1900. A n attem pt has
been made to allow for this (see C hapter 2.4) but
it still leaves an element o f discontinuity in the
estimates.
T h e preceding discussion has related to the current
price estimates o f factor incomes and o f the various
categories o f expenditure, and there are no additional
discontinuities affecting the corresponding estimates at
constant prices. T h ere m ay, however, be some dif
ferences in the com parability o f measurement o f the
growth over different periods, arising either from the
factors inherent in the index num ber problem includ
ing, in particular, questions o f quality change and o f the
influence o f the choice o f base year weights; or from
^ This applies also to the estimates of stock appreciation on
which there is a large discrepancy for 1938.

.(X| rc

A-'

\

'A

J

10

INTRODUCTION AND SU M M AR Y TABLES

T A B L E 1.4

R E C O N C IL IA T IO N OF ESTIM ATES OF GROSS D O M ESTIC
P R O D U C T I N 1920
‘ pre-1920’
basis

(0

Less
Southern
Ireland
(2)

Difference
in
definition
(3)

for
^
Lted.
rather Either

(£ M .)

‘ Post-1920’
basis
(4 )

"

thri' ^ . arrd tl

A. Factor incomes

Wages
Salaries
Other income from employment
Farmers’ income
Other income from self-employment
and corporate profits
Trading profits of public enterprises
Rent
Stock appreciation
G.D.P.

2,475

850
200

*97

106

are

47"

*7
—

Joyed differed'

-

*.233

36
25

20
259
+ 200

II
—

—24*=

5,434

*95

27

5,246
920
2,049
1,985
386

226
50
-7 9 “
-Si-r
16

5.844

232

■

data.^
The one alK
Bight be frtntfh
factor cost rece
though even r«i

4"

5,266

B. Expenditure estimate

Consumers’ expenditure
Other domestic expenditure
Exports of goods and services
Less Imports of goods and services
Less Taxes on expenditure net of
subsidies
G.D.P.

ti'
%

%

t

• .

• i
%'
1 r

•

I

,
•

r.;

^4*

i l

vj’
tl

iv

—

_

5>6i 2

Tables i, 2 and 3 plus text.
* For 1920-38 an addition of 2 % was made to wages to
cover earnings from subsidiaryjobs etc. (see Chapter 2.1,
P- 33 )^ The net result of several differences, including those
listed in note c; see Table 7.12 for details.

Difference in treatment of rent of owner-occupied pro
perty and royalties, etc. See Chapter 8.0, p. 181.
The negative sign reflects the fact that trade between
Southern Ireland and Great Britain plus Northern
Ireland exceeded trade between Southern Ireland and
the rest of the world.

the changes in the character and accuracy o f the price
data and o f the quantity indicators available in dif
ferent periods. Since the base year weights are all
located near the end o f the sub-periods for which they
are used the growth rates within each segment should
be, in this respect at least, broadly comparable. As
against this, the periods differ greatly in length so that,
for example, 1900 is much further away from 1856 than
1958 is from 1948. With regard to the other possible
factors afifecting comparability, it is impossible to make
any quantitative assessment. There has probably been
a general tendency for the quality o f the basic price and
quantity data to improve over the period as a whole
but one cannot say in which direction this is likely to
alter any estimate, and it seems unlikely that this has
any appreciable effect on the measured growth within
successive periods.
On balance it seems reasonable to conclude that all
these series i.e. the G.D.P. or G.N.P. aggregates and
their major components at current and constant prices

can for most purposes be regarded as continuous series,
consistently defined and measured, over the whole
period from 1855 (or 1870) to 1965. It is only for very
detailed analysis of, for example, short-term fluctua
tions that the identified breaks are likely to be a material
factor in analysis o f the data. The one series not covered
by this conclusion is the estimate of the gross capital
stock, where there is the quite sizable discrepancy in
the two available estimates for 1938. Tliis is discussed
more fully in Chapter 9.1.

source:

V

5,020
870
2,128
2,036
370

TABLETS C
D EAN E’S E
GROW TH I
F .\C T 0 R C<
compoimd; base

1856-1913

RELIABILITY

There are broadly three ways in which the reliability
of the main aggregates might be assessed: by com
parison with other estimates, by comparison of the
separate measures o f G.D.P. or G.N.P. given in the
present study, and by reference to the subjective
evaluations of the statisticians responsible for the
compilation of the component series. We can consider
each of these in turn.
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(i) Comparison with other estimates

920

6
3

)

Scope for the first o f these methods is unfortunately
rather limited, since the present estimates have, in
general, either adapted, amended or deliberately
rejected existing series. Where comparisons with alter
native estimates o f component series are appropriate
they are made in the relevant chapters (c.g. Chap
ter 7.1); and there is little to be learned from com
parison with older national income estimates (for
example, those o f Bowley or Colin Clark) which em
ployed different definitions and relied on less complete
data.^
The one alternative series with which comparison
might be fruitful is the estimate o f G.N .P. at constant
factor cost recently published by Phyllis Deane [155],
though even with this series the main reference must
be to the respective rates o f growth over the common
period 1856-1913.^ The series is based on expenditure
data and the current price version has a number o f com
ponents m common with T able 2, but the deflation to
constant prices is a sufficiently independent calculation
to provide some measure o f genuine comparison with
the present estimate from expenditure data. The results
are set out in T able i .5 for selected periods, taking years
which are broadly comparably cyclical peaks.

ed pro1.
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T A B L E 1.5 C O M P A R I S O N W I T H P H Y L L I S
D E A N E ’S
ESTIM ATES
OF
RATE
OF
GROWTH
OF
G.N.P.
AT
CONSTANT
F A C T O R C O S T , 1 8 5 6 -1 9 1 3 ( % per annum
compound; based on expenditure data^)
Deane
(0

Present
estimate
(=)

1856-1913

2.0

2.1®

1856-1873
1873-1900
I900-I9I3

2-5

2.0

2.3^
2.1

1-55

1-7

®For 1856-73 the present estimate is based on income
data.
s o u r c e : ( i ) Deane [155], pp. 106-7.
(2) Table 7, column (7); and, for 1856-73,
Table 6, column (3) adjusted to include net
•property income from abroad at 1900 prices.
It can be seen that the two estimates agree well on the
rate of growth o f G.N.P. at constant factor cost both
over the full period 1856-1913 and in the three sub
periods. The main source of disagreement is in the
estimates of gross domestic fixed capital formation, and
this is examined more closely in Chapter 9.0, pp.191-5.

Apart from stockbuilding, which is not included in
Miss Deane’s estimates and which is very inadequately
covered in ours (cf. pp. 17-8, below), the other important
difference is in the treatment o f the adjustment to con
stant factor cost. Miss Deane deflated her current price
series for taxes on expenditure by means o f the price
index implicit in her aggregate estimates for con
sumers’ expenditure and capital formation, whereas
the procedure adopted for the present estimates is the
direct application o f the base year rates o f taxation to
the individual estimates at constant market prices for
those components o f expenditure subject to tax. This
is, I believe, the more accurate procedure.
Finally, there are two slight differences relating to
consumers’ expenditure: we both use the same basic
scries but [a) the present estimates for 1894-99 include
an upward adjustment (rising from 3 to 5 %) designed to
improve the link with the series for 1900 onwards
(see p. 4 9 ) and {b) in the present estimates the
individual series for 1900-13 were separately revalued
at 1900 prices whereas Miss Deane deflated aggregate
expenditure at current prices by an index compiled
by Prest in which the change in prices between succes
sive years is calculated by means o f Fisher crossedweight indices which are then chained together to
]
However, a reconciliation with the last of the older national
income estimates (by Jefferys and Walters) is given in the
appendix to this chapter, pp. 23-9.
The level of Miss Deane’s series is of less value than the
long swings or the long-run rate of growth for several
reasons, including the omission of an estimate for stock
building, the incomplete coverage of domestic fixed capital
formation, and the inclusion of movements of gold and
specie in her series for exports less imports of goods and
services.
Two earlier estimates of G.N.P. and N.N.P. at constant
factor cost were published by Deane and Cole [156,
pp. 282-4] but Miss Deane has now noted [155, p. 97]
that the price indices underlying these estimates overstate
the fall in prices from 1873 to the mid-nineties and cor
respondingly overstate the rate of growth of real product
over that period. The deflation of G.N.P. by indices of
wholesale or retail prices is, in any event, a very unsatis
factory procedure, particularly for measuring real output
as opposed to real income^ and for this and other reasons
cannot be justified where alternative deflators are avail
able. For an early recognition of this problem, as of so
many others, see Colin Clark, National Income and Outlay,
1937 [149]^ PP- 230-31.
This adjustment is of some importance if 1899, rather than
1900, is taken as the appropriate year for calculating
growth rates in Table 1.5, and would indicate a greater
discrepancy between the two series; for 1873-99
G.N.P.
growth rates are Deane: 1.9% p.a., present estimate:
2.2 % p.a., and for 1899-1913 the corresponding I'ates are
1.7 and 1.4% p.a.
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F igure

i.i

C omparison

1865-1913
X -------- X
................

of income and expen d itu re estimates of gross domestic product a t current facto r cost

Expenditure data adjusted for stockbuilding and trend
Expenditure data adjusted for stockbuilding

form a single index.^ The effect o f this procedure is
thus to introduce the quantity weights o f all earlier
years into the price index obtained for any given year,
and as compared with the present procedure this
results in a more rapid increase in the price index and
hence a slower increase in real expenditure.^
(ii) Comparison o f present estimates

^

*
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The second method is the comparison o f the separate
estimates made in the present study. For G.D.P. at
current prices there are two estimates, based respec
tively on income data (Table i) and expenditure data
(Table 3), and at constant prices there are three
estimates set out in Table 6, derived respectively from
output data, from expenditure data, and from income
data deflated by the implicit price index from the
expenditure estimates. The separate estimates are not
completely independent, since some components draw
on a common source: for example, estimates o f ex
penditure on domestic service depend on estimates of
wages earned in domestic service, and estimates of the
real output o f passenger transport use the same series
for passenger-miles as the series for expenditure at
constant prices. In general, however, the differences
both in the raw data and in the methods by which
they are processed to yield the required national

accounts series are sufficiently great to make com
parison of the results a worthwhile guide to the exis
tence and possible magnitude o f errors in the estimates
of G.D.P. or related aggregates.^
We deal first with the estimates at current prices. The
residual error, i.e. the difference between the estimates
at current prices of G.D.P. at factor cost from the ex
penditure side and from the income side, is shown in

0

^ A. R. Prest, assisted by A. A. Adams, Consumers^ Expendi
ture in the United Kingdom, igoo-igig, 1954 [232], p. 4.
The change in prices between years i and 2 would thus be
calculated as:
^
i. ■
Mlp2 ^^2p2.

2 With the crossed-weight linked indices real consumers’
expenditure rises at 1.2% p.a. betw'een 1900 and 1913;
with the 1900 price series the rate of growth is 1.3 % p.a.
®The analysis which follows is very general. For a more
rigorous statistical analysis see the article by M. C. Fuller,
‘ Some Tests on the Compatibility of Historical Series of
National Accounts Estimates ’, Bulletin of the Oxford Univer
sityInstitute of Economics and S ta tis tic s ,1970 [165]. Fuller
carried out a number of statistical tests on the data of
Tables 4 and 6, but in order to do so was required to make
certain assumptionsabout the types oferrorin the different
series, and his results thus depend directly on the nature of
the assumed model. Broadly speaking, his conclusions
correspond to those reached below.
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1913 = 100)

Output: Gross domestic product at constant factor cost
Output per worker: Gross domestic product at constant factor cost per man-year
Capital: Gross stock of reproducible fixed assets at constant replacement cost
Labour: Total in employment - man-years
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Table 4 both in absolute terms and as a percentage of
the income estimate; the two series for 1870-1913 are
graphed in Figure i . i . Tw o points emerge from this
confrontation o f the two approaches. First, the dis
crepancy is positive throughout the first six decades,
i.e. expenditure persistently exceeds income in every
year from 1870 to 1932. In the later inter-war and postWorld W ar II period the sign varies but with a positive
discrepancy still predominating.
Second, there is a marked downward trend in the
relative size o f the discrepancy. The gap between the
two estimates starts at a rather high level but becomes

progessively smaller relative to G .D .P ., and a number
o f separate levels can be identified. From 1870 to 1887
the average (unweighted) discrepancy as a percentage
o f the income estimate is just over 1 4 % , and for 1888
to 1913 the average falls to 9 % (with 5 years when the
discrepancy exceeds 1 2 % and 6 when it falls below
6 % ) . In 1920-6 the average is reduced to just over 6 % ;
and for the remaining inter-war period the discrepancy
is consistently low, with the average well below 2 %
(ignoring sign). From 1948 onwards the gap narrows
still further and the average discrepancy (ignoring
sign) is less than i % .
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It is thus the pre-1914 period which provides most
cause for concern^ and we shall consider this in more
detail, looking first at the size o f the difference between
the two estimates and then at their cyclical variations.
The persistent excess o f pre-1914 expenditure esti
mates over those derived from income data is an old
puzzle: it was originally noted by Jefferys and Walters
when they prepared the first set o f comparable esti
mates in the early 195OS.2 I have been very conscious
o f the discrepancy during the period o f more than a
decade in which I have worked on the estimates, but it
must be ruefully acknowledged that the net result of
my efforts is that the two series now diverge even more
widely. In the face o f such misfortune some consolation
may be found in the thought that full disclosure o f the
‘ residual error’ is an essential preliminary to the
ultimate identification o f the true cause of the
discrepancy.
All but two o f the component series have now been
thoroughly scrutinised and, if necessary, revised, since
the Jefferys and Walters’ estimates were produced, and
although this has resulted in numerous alterations they
have typically gone in the ‘ wrong d i r e c t i o n A full
reconciliation o f the present estimates with those of
Jefferys and Walters is given in the appendix to this
chapter, with a brief commentary on the principal
reasons for the differences. O f the series which have
been revised, the one most likely still to be deficient is
profits and income from non-farm self-employment.
There is no particular element o f which I am aware
that would justify a deliberate amendment, but this
estimate incorporates a number o f adjustments which
are unavoidably approximate and could easily be
understated. This would apply in particular to the
allowances for income evading taxation and for small
(non-wage) incomes not subject to income tax, and to
a lesser extent to the amounts added back for deprecia
tion.^ The other main series: rent, public authorities’
current expenditure, domestic capital formation and
net investment abroad all seem much less likely to be
significantly wrong.® The fact that reconsideration of
all these component series has only served to widen the
discrepancy suggests, however, that suspicion must
now fall on the two remaining items.
The two series which have not been re-examined for
this volume are Bowley’s estimates o f wages, and Jef
ferys and Walters’ estimates of consumers’ expenditure
for the years 1870-99. Bowley, unfortunately, never
published a detailed account of the sources and methods
used in the construction o f his final index of average
money wages; he considered that the material was ‘ too
extensive to print in full’ and the compilation ‘ too
complicated for exhibition in a simple form’,®and it is

thus impossible at this stage to check his methods and
calculations. However, he devoted a life-time of pains
taking study to this subject, and his estimates were
based on intimate knowledge of a formidable array of
published and unpublished information on the level
and movement of earnings and wage-rates, so that
there is very little reason to believe that any new index
which could now be constructed would be an improve
ment on Bowley’s. The calculation of the crucial bench
mark estimate of the aggregate wage-bill in 1911
[*32, P- 74] ^Iso lacks modern verification, but there
are again no grounds for believing that it would today
be possible to improve on the estimate made by
Bowley, with full knowledge of all the relevant primary
sources, including the 1911 Census of Population, the
1906 Census of Earnings and the 1907 Census of
Production.
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For these reasons it did not seem worthwhile to
attempt a full-scale reworking of the estimate for wages.
There are, nevertheless, a number of points which
suggest that Bowley’s series may be too low. All of
them are individually small and difficult to quantify
but could collectively impart a certain downward bias
to the results. First, Bowley’s basic procedure for the
benchmark year involves the allocation o f an appro
priate ‘ average earnings’ to every person shown as
occupied in the 1911 Census. This assumes that every
^ Fuller [165] also came to this conclusion as a result of
testing for the presence of location and scale errors in the
two series. He compared the three periods 1870-1913,
1920-3^ ^J^d 1948-64 and found that only in the first
period were the scale errors in the two series significantly
different, and the location errors also probably different.
2 James B. Jefferys and Dorothy Walters, ‘National Income
and Expenditure of the United Kingdom, 1870-1952’,
Income and Wealth, Series V, 1955 [184], pp. 7-13. (The
estimates were first presented at a conference held in 1953.)
®It may be as well in this connection to state explicitly that
while always aware of the discrepancy I have tried to
prevent it from exercising any unwarranted influence on
the results. Changes have been made wherever these were
called for by the conceptual framework or the data sources
without regard to any adverse effect this might have on the
residual error. By contrast, Jefferys and Walters de
liberately aimed to bring the two measures of N.N.P.
closer together. For example, where alternative series
were available - as for overseas lending - they selected
the one which would have this effect (cf. [184], p. 7,
n. 2).
^ See Chapter 7.2 for detailed discussion of each of these
adjustments.
®The stockbuilding series is defective (see pp. 17-8, below)
but this will have only a slight affect on the average size
of the residual error.
®A. L. Bowley, Wages and Income in the United Kingdom
since i860, 1937 [132], p. 5.
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occupied person has only one job, and while it is true
that with a six-day, fifty-four-hour week the oppor
tunity for double jobs would be limited, there will be
some omission o f supplementary earnings. This applies
also to the omission o f the occasional contributions to
family income that might have been earned by house
wives, children not yet occupied or retired persons.
Secondly, there is the possibility o f some slight under
statement in the figure for average earnings derived
from the 1906 enquiry. This will occur in trades
where casual labour was common so that a single
worker could appear in the returns from more than
one employer and thus be counted twice in the divisor,
the number o f persons employed.^ Thirdly, the esti
mates allow for income in kind in industries where it
was an important item (agriculture and domestic
service) but not for the lesser amounts which would
have been provided in other trades.
The above points would all affect the 19 i i bench
mark and suggest accordingly a relatively constant
(proportionate) understatement in all years. A further
factor tending in the same direction is that Bowley
may possibly have overstated the level o f unemploy
ment in the period before 1880, but tliis would be a
rather minor aspect.^ Finally, there is the possibility o f
a random error in the early years o f the series: the
extrapolation from 1911 could be checked by Bowley
by reference to the results o f the first wage census of
1886; before that there is no control on the estimates
and the margin o f error could be higher.
On the expenditure side the pre-1900 estimates of
consumers’ expenditure are rather more vulnerable and
it might be rewarding to attempt to construct new
esdmates.® There are a number o f possible defects in
the present series, some o f them noted by Jefferys and
W alters [184, pp. 11-13], and it is significant that these
possible errors all point in the same direction: to the
likelihood that the estimate becomes progressively too
high as it moves back to 1870. The first such defect
may be in the estimate for distributive margins. Large
mark-ups (40 % for home-grown food, 35 % for homeproduced manufactures, and 26.5 % and 43.5 % for the
corresponding imports) are incorporated in the basic
estimates to cover the costs o f distribution, and are
assumed to have been constant from 1870 to the end of
the century. It seems more likely that margins were
lower in the early years, and increased over time. This
is what one would logically expect to find given that
the scope for increasing productivity is less in distribu
tion than in production; and it is what has been
shown in studies of the trend in margins in the United
States.^
The second possible source o f error is in the estimates

for finished manufactured consumer goods. For this
scries a benchmark derived from the 1907 Census o f
Production was extrapolated back to 1870. T he indica
tors used for this purpose were mainly input series, e.g.
consumption o f cotton yarn for woven cotton goods,
or o f flour for bread, biscuits, etc.® T hey assume a con
stant ratio o f input to net output, but if, as is likely, the
degree o f fabrication has actually increased over the
period, the level in the early years will be overstated.
A further aspect o f this is that the procedure followed
takes no account o f any changes in the proportion o f
the input which was not commercially processed and
sold but worked up in the home. T he extent o f home
dress-making, baking, etc. will almost certainly have
been greater in the 1870s than in the benchmark year
and the level o f consumers’ expenditure - as opposed
to total consumption including the ‘ subsistence sector’
- will thus be overstated in the early years.
It should also be noted that Jeflferys and Walters
used Hoffm an’s series for output o f woven goods (wool,
cotton and silk) as the indicators for clothing. W . Arthur
Lewis has recently constructed a series for clothing out
put,® and this shows a lower level in the 1870s relative
to 1907 than the Hoffman series for woven goods.
Finally, there are the estimates for various services,
including medicine, education, entertainment, cater
ing, gas and water and private transport. For these
items the base year estimates (1901) are extrapolated
by means o f series for numbers employed and what is
described as a price index o f services but is, in effect,
^ Bowley was aware of this source of error but dismissed it
as unimportant. See The Division of the Product of Industry,
1919 [ * 27]» P- 27> n . I.
2 See the discussion in Chapter i i . i , p. 225, of the uncer
tainty regarding the unemployment data available for
this period.
®One possible starting point would be to check the level
of the Jefferys and Walters’ estimates against the scattered
data on household budgets, etc. See, for example, J. A.
Banks, Prosperity and Parenthood, 1954 [1*3], especially
Chapters iv-vi, and J. Burnett, A History of the Cost of
Living, 1969 [139], Chapter 4.
^ See H. Barger, Distribution's Place in the American Economy
since i86g, 1955 [114]. It is perhaps also worth noting
that a report ‘ On the present Appropriation of Wages
and other Sources of Income’ drawn up by Professor
Leone Levi and others in 1881 assumed a margin of
20 % in estimating the retail cost of food, clothing and
other products. See Report of the British Asssociation for the
Advancement of Science, 1881, p. 275.
®The indicators were taken from W. G. Hoffmann,
British Industry, lyoo-ig^o, 1955 (English edition) [179].
®See W. Arthur Lewis, The Deceleration of British Growth,
1873-1913, 1970 [202], p. 91. Like the other series
referred to above this is strictly an estimate of the total
consumption of clothing, including clothes made at home.
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T A B L E 1.6

D A T E S O F T U R N I N G P O I N T S IN T H E E S T I M A T E S OF G D P
A T C U R R E N T P R I C E S A N D I N T H E N.B.E.R. R E F E R E N C E C Y C L E
Peaks

Expenditure
estimate

Income
estimate

1874

Reference
cycle

1873

1873

Compromise
estimate

1891
1901

■

1907
1 9
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$
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1882

1 3

1883

1890

1890

1900

1907
1

9

1

3

1900
1 9

0

3

1907
1

9

1

3

Income
estimate

Reference
cycle
♦

---- -

1878

_ .

1879
7 9

1 8

7 9

1 8

1880

7 9

J 8

1881
1886
1890
1 8

1900

9 3

7 9

1881
1882
1883

—

1882
1885

1886

1885

1892/93

1894

1892/93

1901

1901

1901

1902/03

1904

1904

1903/04

1908

1908

1908

1908

1902
1907
1 9

1873
1874

Compromise
estimate

8 7 3

1 8

1902

—

Expenditure
estimate

-------------

1880
1883

1872

Troughs

1 3

simply a general index o f wage rates.^ These estimates
must also be subject to a large margin o f error.
The upshot o f this discussion is thus to cast doubt on
three major components: wages and profits (including
non-farm income from self-employment) may be too
low; consumers’ expenditure may be too high, particu
larly in the earlier decades. Unfortunately it is not yet
possible to apportion the errors more precisely. How
ever, since it appears likely that the ‘ true’ estimate of
G.D.P. at current factor cost will lie somewhere between
the income and expenditure estimates it would seem
to be appropriate to average the two available series
so as to form a single best ‘ compromise estimate’ .
A case might be made for the view that this should be
a weighted average o f the income and expenditure
estimates for each year, rather than a simple average.
This would allow for the possibility, suggested by the
preceding analysis, that the proportionate error in the
income estimate will be broadly constant over the
period 1870-1913 (e.g. because of understatement of
the 19 1 1 wages benchmark), whereas the proportionate
error in the consumers’ expenditure series will tend to
rise as we move backwards to 1870. This hypothesis is
supported by the trend in the relative size o f the
residual error in column (4) of Table 4; but before
finally deciding on the best procedure for deriving a
compromise estimate, it is necessary to consider also
the relative merits o f the two estimates for 1870-1914
with respect to cyclical movements.
When attention is focused on the cyclical aspect
there is some reason to prefer the income estimate.

%

Earnings fluctuate with well-supported movements in
unemployment and wage-rates, and profits reflect the
changes recorded for tax purposes, though admittedly
this last item is subject to some reservation with respect
to the problem o f the ‘ three-year moving average’
(see Appendix 7.2, pp. 167-70) and the absence o f any
adjustment for stock appreciation. The greater doubt
felt regarding the expenditure estimate arises from the
entirely arbitrary allowance for stock changes; the
inability o f the indicators based on consumption of
raw materials (not all of which are adjusted for changes
in stores in ports, warehouses, etc.)^ to reflect accurately
the output o f finished consumer goods and still less the
timing o f consumer purchases; the similar defect in
the series for investment in machinery; and the reliance
on inter-censal linear interpolation for the estimates
of consumers’ expenditure on services.
This subjective assessment o f the reliability of the
two estimates as a guide to cyclical variations is con
firmed by the comparison in Table 1.6 of the dating of
troughs and peaks shown by the two series in Table 4
with each other, and with the ‘ reference dates’ deter
mined by the National Bureau o f Economic Research.®
The income estimate agrees with the reference cycle
on the timing o f 9 o f the 13 turning points, and thus
^ See Colin Clark [149], p. 230.
2 This applies, for example, to the series for furniture,
bread, etc., leather goods and paper. See Hoffmann [179],
pp. 251, 270, 279 and 283.
®See A. F. Burns and Wesley C. Mitchell, Measuring
Business Cycles^ N.B.E.R., 1947 [140], p. 79.
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Year

Description of
year in annals

Change in
G.D.P. (£m .)
(expenditure
data)

Year

Description of
year in annals

1872
1873
1874

Prosperity
Prosperity; recession
Depression

+ 33
+ 35

1878
1879
1880

Deepening depression
Depression; revival
Slow revival

1888
1889
1890
i8gi

-7 8
+ 143

1892
1893

Moderate prosperity
Prosperity
Prosperity; panic, recession
Industrial recession;
financial prostration
A
Depression
Deep depression

1881
1882
1883

Mild prosperity
Mild prosperity
Slow recession

+ 37
+ 44

*899
1900
1901

Prosperity
Prosperity; recession
Mild depression

scores significantly better than the expenditure esti
mate which coincides at only six turning points.^ The
expenditure series also has only one peak at the turn of
the century (1901) followed by a trough in 1904
whereas the reference cycle (and also the income
estimate) includes a minor cycle with a trough in 1901
and a peak in 1903.^
Scrutiny o f the expenditure estimates reveals a num
ber o f occasions on which the year to year changes
appear to be inconsistent with general trade conditions
at the time,^ and with the movement o f the income
estimate. This applies, in particular on five occasions,
involving a total o f 13 years: 1873-4, 1879-80, 1882-3,
1889-93 and 1900-1. These are the years which account
for the major part o f the variance in the proportionate
residual error (see column (4) o f Table 4) and on each
occasion it appears to be the expenditure estimate which
is primarily to blame. In 1874, 1883, 1891 and 1901
it rises sharply although the evidence points to a down
turn; and conversely in 1873, 1882, 1889-90 and 1900
the expenditure estimate seems to show insufficient
increase. In addition, the decline in 1879 and the
recovery in 1880 appear to be greatly exaggerated. The
change in the level o f the expenditures estimates in
these years contrasts as shown above with the changing
summary description o f the years given by Thorp [254],
pp. 167-74. For example, the change from ‘ prosperity;
recession’ in 1873 to ‘ depression’ in 1874 appears to be
inconsistent with the rise o f
shown by the
expenditure estimate. Business cycle turning points
are not simple events which can be unambiguously
dated, and both the N .B.E.R. dating and Thorp’s
annals are very imperfect standards o f reference,
but some adjustment to the expenditure estimates
seems to be called for on each o f these five occa
sions.
The case for adjustment is greatly strengthened by
the consideration that timing discrepancies of the type

Change in
G.D.P. (£m .)
(expenditure
data)

+ 42
+ 42
+ 43
-2 9
— 16
+ 83
+ 61

observed on these five occasions are precisely what
would result from errors in stock changes. If, for
example, we have a series o f (actual or implicit) stock
estimates for three years, 0, i, and 2 o f which the
estimate for year i is understated, then the estimate of
stockbuilding in year i will be too low and the estimate
for year 2 will be too high. The errors will always be
equal in amount and opposite in sign but, o f course,
need not be confined to two adjoining years. Errors
o f this nature could easily occur in the present estimates
o f expenditure; either in the highly suspect series for
stockbuilding, or in the estimates o f consumers’ expen
diture since, as noted earlier, these do not make proper
allowance for stock changes.
T he expenditure estimates for the 13 years have
accordingly been manipulated so as to adjust the
cyclical pattern while leaving the average level o f the
series unchanged. T he adjustments made are (;^m.):
1873
1874

+ 30
-3 0

1879
1880

+ 20
— 20

1889
1890
1891
1892
1893

1882
1883

+ 30
-3 0

1900
1901

The actual amounts are entirely arbitrary but seem to
be roughly what is required to obtain the appropriate
cyclical turning points. T he average size o f the revisions
^ On the four occasions where it diverges from the reference
cycle the income estimate always turns earlier; the
expenditure estimate lags by one year at the peaks and
leads by one year at the troughs.
^ In the case of the income estimate the subsidiary peak
occurs in 1902.
^ As shown, for example, by the reference cycle and by the
Business Annals compiled by W. L. Thorp, N.B.E.R.,
1926 [254], pp. 166-76.
FNI
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is relatively small: 2 . 2 % (ignoring sign); and tlic cor
rections ‘ for stockbuilding’ do not remove all apparent
discrepancies in the expenditure estimates, but they
do eliminate what appear to be the major defects. The
amended estimates o f total expenditure are given in
italics in column (i) of Table 4, and are shown by the
broken line on Figure i . i . As already indicated the
correction probably applies predominantly to the esti
mate o f stockbuilding and to components of consumers’
expenditure and fixed capital formation not properly
adjusted for stock changes, but I have not tried to
apportion it between these series, and the adjustment
is not carried through to the component estimates in
Tables 2 and 3.
With the expenditure estimate thus corrected there is
no strong case for preferring one series rather than the
other with respect to cyclical fluctuations and we can
now revert to the question o f a compromise estimate of
G.D.P. at current factor cost. For the reasons set out
above (p. 15) there are grounds for thinking that the
expenditure estimate may be progressively too high
as the series moves back to 1870. However, scrutiny
o f the amended residual error (column (4) o f Table 4
including the figures in italics) shows that although the
residual error does decline over the period it does not
show a steady downward trend. On the contrary, it
sub-divides into three sharply defined phases: from
1870 to 1887 it averages just over 14 % (of the income
estimate); from 1888 to 1899 it narrows to under 7 % ;
and from 1900 to 1913 the discrepancy widens again
to over 10%. Within each o f these sub-periods there is
relatively little deviation around the average. Since it
seems unlikely that the factors urged above as reasons
for expecting an overstatement in the early years of
the expenditure series would alter abruptly, any correc
tion for these factors should have a fairly steady down
ward trend. Accordingly, the compromise estimate
shown in column (5) of Table 4 has been calculated
as follows: the expenditure estimate (after correction
in the 13 specified years) was further adjusted for trend
by subtraction o f an amount declining linearly from
5 % o f G.D.P. in 1870 to zero in 1887 and a simple
arithmetic average was then taken o f the income estimate
and the expenditure estimate adjusted for stockbuilding
and trend. This means that the balance of the discrep
ancy remaining after this correction o f the expenditure
series is then apportioned equally (agnostically) between
the income and the expenditure estimates.
The turning points in this compromise estimate are
also set out in Table 1.6 and the timing of the fluctua
tions conforms well with that given by the reference
cycle. There is disagreement - by one year - at one
major and one minor reference peak (1883 and 1903)

;i

M

'i ,

and at one of the troughs (1894), but these are among
the least sharply defined turning points, and the
cyclical pattern of the compromise estimate seems quite
acceptable.
T o conclude this comparison of the G.D.P. estimates
at current prices we glance briefly at the series for the
inter-war period. Both series agree in showing a peak
in 1921, a decline until 1923 and a recovery — inter
rupted in 1926- t o a peak in 1929. Both show the
descent into the depression at its most rapid in 1931,
but the income estimate reaches bottom in 1932 and
is moving up in 1933 while expenditure is still stagnant.
Thereafter they move very closely together and both
show a good rise in 1938, rather than the downswing
from a peak in late 1937 suggested by the N.B.E.R.
[140, p. 79]. It is difficult to say which of the two esti
mates is more likely to be right about the level of G.D.P.
at current factor cost in the early 1920s. There are pos
sible defects in a number of series on both the income
and the expenditure side and for this period, as for
the years after 1938, a straight average seems the best
basis for a compromise estimate.
We turn now to Table 6 and the index numbers of
G.D.P. at constant factor cost. We have three largely
independent estimates, based respectively on output,
expenditure and income data. The income estimate is
deflated by the implicit price index derived from the
expenditure data at current and constant prices, so that
any discrepancies in annual movements between the
income and expenditure estimates simply reflect the
corresponding discrepancies in the current price
estimates discussed in the preceding section. However,
the level o f the two series is brought much closer since
both are given with 1913 = 100. In the discussion of
the current price series revisions were suggested to the
expenditure estimates for 13 years and the same con
siderations warrant corresponding (proportionate)
adjustments to the estimates at constant prices. The
amended figures are shown in italics in column (2 ) of
Table 6 and in column (2 a ) the expenditure series is
further revised to incorporate the downward adjustment
to the trend of the series from 1870 to 1887. It is the
revised estimates which are used in the analysis which
follows.
In Table 1.7 the three alternative estimates are
summarised in the form of growth rates between se
lected dates.^ The calculations are confined to the period
up to 1948, at which point the present estimates link

,857-1861

1866-187:

,873-188;

i 882- i 89<

1890-1901

1900-190;
1907-191:
1924-192:
1929-193!

* Using the estir
italics in Table
'* Arithmetic ave
stockbuilding a

^ The years selected are the reference cycle peaks identified
in Table 1.6, but these dates do not always coincide
with those shown by the series in Table 6 and the periods
covered are, therefore, not fully comparable.
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1 . 8

1 . 2

1 . 6

1

9

2

4

- 1

9

2

9

9

2

9

- 1

9

3

8

*

3

-

1

3

-I I
9

3

-

*■5

1 . 4

1 . 8

1 . 8

I.I

I.I

2 . 0

'=

♦

*•5
*•9

•

2 . 0

*•7
2-3
*•9

-

2

. 4

*■7

1 . 6

2

. 4

0

. 1 5

2-*5
*•3

. 4

*■55
3-0

»

2-3
*•9

1 . 8

1 . 4

2 . 1

*•9
*•5

*•7
2

*•35

♦

*•9

0 . 1

2 . 0

5

2 . 0

—

-0-35

0 . 0

2 . 1

2 . 3

5

5

2 . 0

3-*5
*•9

1 . 8

2

5

. 4

*•9
2 . 0

2 . 1

2 . 6

*•9

* Using the estimates adjusted for stockbuilding shown in
italics in Table 6, column (2). See p. 17.
Arithmetic average of output, expenditure (adjusted for
stockbuilding and trend) and income estimates.

Allowing for exclusion of Southern Ireland from 1920
onwards.
s o u r c e : Table 6.

on to the C .S.O . series.^ The table also contains the
rates of growth for the compromise estimate o f real
G.D.P. obtained by taking an arithmetic average o f the
output, adjusted expenditure and income series.
The main conclusion to be drawn from the compari
son of the three sets o f growth rates is that the longer
the time-span is, the closer the agreement. In the top
panel o f Table 1.7 the series are practically unanimous
in showing a long-run rate o f growth o f i^ % p.a. over
the whole period from 1857 to 1948; o f 1.8 % p.a. from
1873 to 1913 and o f i . i % p.a. from 1913 to 1948. In
the second panel, the full period is further sub-divided
to show four peace-time o f 14 to 23 years in length,
and two trans-war periods. For these periods there is
still a moderate measure of agreement. The spread
between the highest and lowest growth rate for each
period ranges between o.i and 0.4 percentage points
and is not negligible relative to the recorded rates of
growth. However, if it can be assumed that the highest
and lowest estimates shown in Table 1.7 can reasonably

be taken as the likely bounds o f the true growth rates
then it means that if we strike an average o f the three
growth rates - as in column (4) o f T able 1 . 7 - t h e
margin o f error around that average will generally be
±0.2 percentage points or less. For the peace-time
periods in which the estimated growth rate is just
under 2. 0% per annum, this implies a margin o f error
in the estimated rates o f growth o f up to ± 10 %.
The lower panel o f T able 1.7 presents a further sub
division, showing growth rates over periods o f five to
nine years; and for most o f these short periods the dif
ferences are quite large. I f we again accept the highest
and lowest growth rates as the upper and lower limits
For an analysis of the discrepancies in the post-war period
see W. A. H. Godley and C. Gillion, *Measuring National
Product’, National Institute Economic Review^ 27, February
1964 [169], p. 61; and C. R. Ross *What has really Hap
pened to Output?’, Bulletin of the Oxford University Insti
tute of Economics and Statistics^ 26, 1964 [236], p. i, with a
‘ Comment’ by Godley and Gillion, ibid.^ p. 271.
2-2
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within which the true estimate must lie and compare
these with the average o f the growth rates we have the
position shown in Table i.8. The proportionate
margins o f error on this assumption are thus + 25 %
or more for five o f the nine cycles. It is evident that
over these individual cycles both the discrepancies in
the timing of the peaks and troughs and the divergence
in movements over short periods o f years are responsible
for quite marked variations in growth; and the parti
cular years selected for comparison o f growth rates can
have an appreciable influence on the results. The cycli
cal pattern of the income and expenditure estimates
has already been discussed (pp. 16-7). The annual
movements o f the output series are particularly suspect,
partly because it suffers from some o f the same problems
of lack o f correction for stock changes already noted in
connection with the corresponding indicators used for
consumers’ expenditure; partly because considerable
use is made of simple linear interpolation [see Lewis, 202,
pp. 94 and 125]; and partly because o f the rather
speculative nature of the methods used to impart a
cyclical pattern to certain series [see 202, pp. 88-93],
The final question is whether there is any reason for
favouring or rejecting one or other of the three series
in making a ‘ best estimate’ o f real G.D.P. Reference
to Table 1.7 does not disclose any tendency for one
estimate to be significantly and consistently out of line
with the other two; and general consideration of the
respective sources and methods o f estimation does not
create a basis for a clear-cut selection o f a best or worst
estimate. The obvious solution is thus to combine all
the available evidence by taking an average o f the
three estimates (with the expenditure estimate adjusted
for trend and stockbuilding) and this is done in column
(4) of Table 6. It is the resulting compromise estimate
o f real G.D.P. which is then used in other tables
e.g. Table 17.
(iii) Reliability grades

•jI'

*

• .

.

The final method of assessment is the evaluation o f the
series, undertaken by the investigator responsible for
the estimates and expressed in terms o f reliability
grades. These are no more than the investigator’s
‘ best guess’ as to the likely margins o f error in his
series, but since he is better placed than any user can
possibly be to make such a judgement, he has a clear
duty to do so.
It can only be a subjective and approximate assess
ment because it is rarely the case that the estimates
are drawn directly from probability samples; and even
where it is possible to provide an objective calculation
of the sampling error this will only be one of several
sources of error. In the typical case encountered in the

T A B L E 1.8 I N T E R - C Y C L I C A L G R O W T H
R A T E S A N D P O S S I B L E M A R G I N S OF
E R R O R , 1 8 5 7 -1 9 3 8

Average
growth
rate
( % P -a.)

(0
18571866
1873
18821890190019071924
1929

1866
1873
1882
1890
1900
1907
1913
1929
1938

Margin of
error as
Suggested percentage
margin of of growth
error {+)
rate (+)
(% points)
■0,
(2)

(3)

0-3

16

0.6

25
26

0-5

0.45

23

0-3
0-5

30

33

0.4

25
21

0-55
0.0

preparation of national accounts, errors can arise at
each of the successive stages in the process by which
raw data are converted into the final series. First,
errors may be present in the basic data (e.g. in the
statistics o f profits assessed to tax) because o f ‘ mistakes ’
or omissions made either by the business units submit
ting the returns or by the government department
compiling them. This type o f error is particularly
difficult to evaluate. Second, the data available may not
be comprehensive or continuous, so that adjustments
are necessary: e.g. grossing-up to cover sectors omitted
from the original data or interpolating between bench
marks for which more complete data are available.
Alternatively, a known total may have to be allocated
to one or more items (e.g. splitting corporate assess
ments between companies and local authorities); or
separate components from different sources may have
to be combined to reach a total. In the former case any
errors in allocation will cancel out in total, if all of the
items appear in the overall system of accounts; in the
latter case the overall error could be the sum of the
errors in the component series or, more probably - if
the components are independent - there may be
compensating errors. Third, errors may occur when the
data originally designed and collected for one purpose
(e.g. taxation) are adapted in order to comply with
the different purposes and concepts of the national
income estimates. Fourth, it may be necessary, in order
to complete the estimates, to make allowances for wliich
there is little or no basis in recorded facts, so that any
adjustment can only be conjectural. This applies, for
example, to the addition to profits for incomes evading
taxation. Finally, there may be errors which are not
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I948-65

1924-38

1890-1913

1870-89

Income from employment
Income from self-employment
Gross trading profits of companies
Gross trading surplus of public corporations
Gross trading surplus of other public
enterprises
Rent
Net property income from abroad

A
B
B
A
B

A
B
B
A
B

B
C
B

C

B
C

B
B

B
B

B
G

Consumers’ expenditure
Public authorities’ current expenditure
Gross domestic fixed capital formation
Stocks and work in progress
physical increase
stock appreciation
Exports of goods and serHces
Imports of goods and services
Taxes on expenditure
Subsidies

A
A
B

A
A
B

B
B
B/C

C
B
C

C
C
A
A
A
A

D
D
B
B
A
B

D

D

D

B
B
A

B
B
B

C
C

inherent in the data available but are introduced by
the investigator, including, for example, failure to work
to a consistent conceptual framework, omission or dup
lication o f certain items, or undetected computing
errors.^
The investigator is aware o f all the stages at which
he has had to adjust, blow up, apportion or otherwise
manipulate his basic data, and o f the reliability o f the
materials at his disposal for making all the requisite
alterations; and he can generally form some impression
of the reliability o f the primary data itself. He may also
be able to make comparisons with estimates made by
others, or with independent estimates which he himself
has prepared. In the light o f this knowledge he can
attempt to form a judgem ent on the likely margins of
error in the final product. He can then make a state
ment of the form: ‘ In my judgem ent there is only one
chance in (say) ten that the “ true valu e” o f this item
differs from my estimate by more than ± x %. *
Assessments o f this type have been provided for the
post-war period by the Central Statistical Office
[73 ) PP* 39” 42]- T hey were also given for earlier years
by the authors of previous volumes in this series. The
particular system o f gradings used by these writers was
not entirely appropriate for the present volume, and
the estimates have accordingly been reclassified.^ The
following system o f gradings is used throughout tliis
book both for the pre-1948 estimates taken from other
sources and for the new estimates described and graded
in this study:
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Reliability
grade
A
B
C
D

Firm figures
Good estimates
Rough estimates
Conjectures

Margin
of error
+
+
+
±

less than 5 %
5 % to ‘ 5 %
15% to 25%
more than 25 %

^ For a more detailed analysis of sources of inaccuracy see
Oskar Morgenstern, On the Accuracy of Economic Observa
tions^ second edition, 1963 [215], and also R. W. Gold
smith, A Study of Saving in the United States^ 1955 [170],
vol. II, pp. 129-49.
2 This has the advantage of giving a uniform system of
gradings, though at the cost of some slight inconsistency
between the symbols used for grading aggregates (e.g.
consumers’ expenditure) in this volume and those assigned
to detailed components in the original studies which the
reader may wish to consult.
It may be convenient to note here that the grading
systems which have been used previously are as follows:

Reliability
grade

Studies in
National Income
and Expenditure
+ less than 5 %
5 % to 10%
10% to 25%
more than 25 %

It will be seen that the effect of the change introduced by
the present volume is to widen the range of grade B and
narrow that of gi'ade C.

I.
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For grades A and B this is slightly less exacting than
the grading used for the post-1948 estimates by the
C .S.O . This is:
Reliability
grade
A
B
C

Margin
of error
less than 3 %
3 % to 10%
more than 10 %

The probability that the true value for the item would
lie within the limits given by these grades may be
taken as 90 %.
Reliability grades are given for all the major esti
mates in the relevant chapters. They are summarised
for the main peace-time periods in Table 1.9. For
other periods, and for gradings o f the components
o f these estimates, reference should be made to the
section on reliability in each of the subsequent chapters,
or to the original sources quoted there.
Finally, we may bring together all o f the preceding
discussion in the following evaluation o f the reliability
o f the major aggregates, G.D.P. and G.N.P. The
following gradings seem appropriate for both the cur
rent and constant price series and for estimates at both
factor cost and market prices.
1855-1889
1890-1913
I9 I4 -I9 2 3

c
B
G

1924-■‘ 938 A
1939-■ 1947 G
1948- *965 A

Reference is to the independent estimates for the aggre
gates. Gradings would be the same for the compromise
estimates but the margin of error would lie at the lower
end of the range for the respective grades.
There is a reasonably well defined basis for the dating
of the changes in reliability indicated by the above
grades except for the upgradings in 1890. There is good
evidence that the reliability of the various component
series improved towards the end of the nineteenth
century, but it does not come at precisely the same time
for each component and the revaluation from C to B
can only be approximately located in 1890.
All the above comments refer only to the absolute
levels o f the annual series. It is probable that the margin
of error in the changes in the series will be significantly
less, particularly if attention is directed to the average
change over a period of at least five years, and not to
year-to-year movements.^ In most cases the error in the
average change shown by any series (other than stock
building) over a period of several years is unlikely to
exceed ± 1 0 % .
^ Fuller [165] has shown that the errors in the year-to-year
percentage changes in all the series may be high in rela
tion to the average size of the changes. This is particularly
true for current price income and expenditure series
before 1914 and for constant price income, expenditure
and output series in both the 1870-1913 and 1920-38
periods. Therefore, he also concludes that the series are
best used for comparisons over periods longer than one
year.
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RECONCILIATION WITH PREVIOUS ESTIMATES OF NET
NATIONAL PRODUCT AT CURRENT PRICES, 1870-1913

CtoB
This appendix is designed to provide a reconciliation
o f the present estimates o f pre-1913 national income
with those published in two earlier investigations:
A. R. Prest^ and Jefferys and Walters [184]; and at the
same time to account for the widening o f the discrep
ancy between the income and the expenditure esti
mates. It is convenient to include the reconciliation at
this point, following the discussion o f the aggregates in
Chapter i, but the appendix assumes knowledge of
the terminology and the details o f methods and sources
which are given in the description o f the several com
ponents in the subsequent chapters.
As noted in Chapter 1.4 the discrepancy between
the present estimates o f income and expenditure is con
siderably larger than for the corresponding estimates
compiled by Jefferys and Walters [184, p. 8] T h e ‘ deter
ioration’ can be summarised as shown in T able i.io.
In each period the greater discrepancy is due prin
cipally to the fact that the present estimates o f income
are much lower. This is partly offset by a slightly lower
estimate o f expenditure in each period except 1900-9.
Each of the several adjustments which have been made
to the earlier estimates can be resolutely defended, even
where they appear to have harmed the prospects of
agreement between the income and expenditure series.^
We deal first with the more substantial changes on the
income side, and for brevity the discussion is for the
most part confined to annual averages over five or ten
year periods. This brings out the major differences, but
does mean that quite big variations in the year to year
movements o f the two series are largely ignored. An
indication of the discrepancy in the annual movements
is, however, given in Figure 1.3. T he discussion relates
solely to the initial estimates o f national income and
expenditure as presented in Tables i, 2 and 3, i.e. no
reference is made to the adjustments suggested in
Chapter 1.4 and incorporated in Table 4.
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TABLEl.lO C O M P A R IS O N OF R E S ID U A L
E R R O R IN E S T I M A T E S
OF NET NA
T IO N A L P R O D U C T BY JE F F E R Y S AND
W A L T E R S A N D IN P R E S E N T E S T IM A T E S ,
1 8 7 0 -1 9 1 3
; annual averages)
Lower
estimate of
Increase in
Lower
excess of
estimate of expenditure
than
expenditure income than
over income in J. and W. in J. and W.
( 3)
(0
(2)
1870-79
1880-89
1890-99
1900-04
1905-09
I9IO-I3
source:

56
58
78
135
i6 i
192

73

17

87
89
1 10

28
11
-2 5

157

-4

194

2

( i ) Residual error in Table 4, column (3), less

discrepancy in Jefferys and Walters [184],
Table i, column (8).
(2) Table i, column (13), less Jefferys and
Walters [184], Table i, column (2). See also
Table i.i i.
(3) Table 3, column ( 1 0) - Table i , column (12)
less Jefferys and Walters [184], Table i,
column (7). See also Table 1.12.

^ A. R. Prest, ‘ National Income of the United Kingdom,
1870-1946’, Economic Journal lv i i i , 1948 [231].
2 In the present study the comparison was made in relation
to gross domestic product at current factor cost (see
Table 4), while in Jefferys and Walters the measure used
was net national product. The absolute size of the dis
crepancy is independent of the particular concept, but
for this appendix the aggregate to which it is related is net
national product.
3 See also p. 14, n. 3.
y

R E C O N C IL IA T IO N W ITH JEFFERYS AND W A LTER S’
E S T I M A T E S O F N E T N O N - W A G E I N C O M E , 1 8 7 0 -1 9 1 3
IV’

(;£M.; annual averages)
JcfTerys and Walters less present estimate
Jefferys
and
Walters

(0
1870-79
1880-89
1890-99
1900-04
1905-09
1910-13
source

:

Present
estimate
(2)

Total
(i)-( 2)
(3)

Farm
profits
(4)

581
634
791

73

21

87
90
1 10
157
194

37

654
721
881
1063
1241
1442

953

1084
1248

32
3^
27
32

Inter
mediate
non-farm
income
(5)

Non-farm
income
subject
to tax
(6)

10
12
29
30
26
24

15

Deprecia
tion
(8 )

Evasion
(7)
—4.
0
0
2

QI*
0
20

2

4

54

6
2

AsJ
44
1A
50

4
-7

86

{£ million,
annual
averages)
1870-79
1880-89
1890-99
1900-04
1905-09
1910-13

Jefferys
and Walters
60
58

57

61
62
71

The present estimate (which is taken from Table 23
with the omission o f the amount allowed for deprecia
tion) is based on detailed and direct estimates of net
farm output less wages and rent. The Jefferys and
Walters’ estimate is the sum of four independent com
ponents: (a) Schedule B income tax assessments on
farm income; {b) an adjustment to this made by Prest
to allow more fully for annual variations in farm profits;
(c) an allowance for farm profits not subject to tax; and
{d) an addition made by Jefferys and Walters to allow
for an assumed understatement in Prest’s estimates.^
Three o f these four components (<z), (b) and (d) can
be shown to be defective and the aggregate is therefore
highly unreliable. The first weakness in the estimate is
the Schedule B assessment. The Inland Revenue
assumed that farmers could not keep proper accounts
and their ‘ statutory income’ for tax purposes was
accordingly deemed to be an arbitrary proportion of

cession
less than th e:

Xhe final ad
^Valtei^ and w;
relating to farm
involved an add
addition was as
although it was
evidence at pres
either in relatior
to the relative
[184. p. 24]. In
that Bowley was
large adjustmem
based on income
statistics. The c
below (p. 41),
t

i

^

IXTERM

PROFITS

The discrepancy between the two estimates o f net farm
profits is rather large, both as a source o f the overall
difference in Table i . i i , and relative to the level of
the estimates for this item. The two series are graphed
in Figure 1.3 and summarised below:
Present
estimate

39

21
25
30

35
39

Difference
21

37
32
3*
27
32

^ O f these four components only (d) is published separately
[184], p. 25, and neither Prest nor Jefferys and Walters
were aware of the actual amounts included in their series
for farm profits. Hower, (<2) is obtained as a byproduct
of estimates required for Chapter 7 (see Appendix 7.2, p. 166,
and Table 7.16), and {b) can be reconstructed by re
peating the procedure described by Prest [231, pp. 45-6].
(c) is not shown separately but is implicitly incorporated
in the overall allowance for intermediate income. A
reasonably good estimate of the amoimt included can be
made by taking estimates for 1880 and 1911 (see Appen
dix 7.3) and interpolating linearly, i.e. on the same basis
that Prest used for the total intermediate income. Sum
ming the four components gives the total shown above
for Jefferys and Walters.
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Prest [231], p. 57, Jefferys and Walters [184], p. 25 and worksheets for present estimates - see text, pp. 24-7

The estimates o f net national income given by Jefferys
and Walters are basically the work o f A. R. Prest [231]
with the addition o f a few relatively minor adjustments.
Bowley’s estimates of the wages-bill [132, pp. 76-7] are
accepted by both Prest and the present estimates so that
all differences arise in the estimation o f non-wage
incomes (including salaries). These differences are
summarised in Table i . i i and graphed in Figure 1.3.
The difference between the two estimates o f net non
wage income is thus fairly large, amounting to between
10 and 15 % o f the present estimate. T o see how it has
arisen it is necessary to examine the components o f the
two series. The particular breakdown into the five
components set out in columns (4) to (8) o f Table i.i i
is determined by the form in which Prest’s estimates
were originally presented [231, p. 24]. W e can consider
each o f the five in turn:
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R E C O N C IL IA T IO N WITH PREVIOUS ESTIM ATES OF NET N A T IO N A L P R O D U C T
their gross rent as assessed for Schedule A (see also
Appendix 7.2). It therefore bore no direct relation to
the level o f farm profits, and still less to their year-toyear variations. Second, the somewhat mechanical
procedure adopted by Prest to introduce such variation
above and below the level o f the Schedule B assessment
appears to have exaggerated the instability o f profits
(see Figure 1.3), and in any event overlooked an im
portant aspect o f the tax system. Under a concession
introduced in the Customs and Inland Revenue Act
1851 and the Inland Revenue A ct 1880, any farmer
who could show at the end o f the year o f assessment
that Iiis actual profits and gains were less than the
amount o f his assessment was entitled to have the assess
ment reduced to the ‘ actual amount o f such profits and
gains’ . I f his actual profits were more than the assess
ment no addition was made.^ Thus in so far as this con
cession was operative, the Schedule B assessment could
be less than the actual profits but could never be more.
The final adjustment was made by Jefferys and
Walters and was based on a calculation by Bowley
relating to farm incomes in 1911. Bowley’s estimates
involved an addition o f £26 m., and a corresponding
addition was assumed to be required in other years
although it was specifically noted that ‘ . . . n o direct
evidence at present exists to confirm this assumption
either in relation to the practice o f understatement or
to the relative importance o f the understatement’
[184, p. 24]. In fact, later evidence has made clear
that Bowley was mistaken about the 1911 data, and no
large adjustment is needed to reconcile the estimates
based on income data with those derived from output
statistics. The question is discussed in Chapter 2.2
below (p. 41).
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INTERMEDIATE

NON-FARM

INCOME

Jefferys and Walters adopted Prest’s series for total in
termediate income, and this in turn was obtained by
linear interpolation between benchmark estimates of
;{^i2om.
for 1911, both due to
* for 1880 and £2,1
Bowley. The amount in 1870-9 was taken to be con
stant at the 1880 level [231, p. 32]. As explained in
connection with the previous item (p. 24, n. i) part
o f this total must be allocated for the present purpose
to farm incomes, and we deal now with the remainder.
In the present estimates the derivation o f the series
corresponding to intermediate non-farm income is
described in detail in Appendix 7.3. The estimates lie
below Prest’s from 1870 to 1879 because they start
from a new benchmark for 1861 and this implies a
rising trend in the 1870s. Bowley’s benchmark is used
for 1880 so that the two series agree for that one year;
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but from 1881 to 1913 they again diverge, with the
present estimates falling Ijelow Prest’s by the amount
shown in column (5) o f T abic i . i o and Figure 1.3.
There arc two reasons for this. First, ;(^i8m. was
deducted from Bowley’s 19 i i benchmark to avoid
duplication with taxed wages and salaries covered
elsewhere;^ and a further £ 5 m. was deducted to
exclude transfer incomes. For these deductions see
T able 7.19 and pp. 172-4.
Secondly, the present estimates for years between
1880 and 1911 were made separately for four com
ponents o f the total and for the two largest do not rely
simply on linear interpolation (see p. 174). T he result
is both a different pattern o f growth over the period:
in particular, a slower rise from 1882 to 1893 and then
a more rapid increase in the boom o f the late 1890s
and again from 1904 to 1907; and also a difference in
the year-to-year movement (see Figure 1.3).

NON-FARM

tn

GOME

SUBJECT

TO

TAX

This covers a large number o f separate items rising in
total from ^£300 m. in 1870 to over 1,000 m. in 1913,
and the discrepancy shown in column (6) o f T able i . i i
(and in Figure 1.3) is the net outcome o f a number of
differences, mainly technical, in the derivation ofincom e
estimates from the tax data. Some o f the differences are
moderately important in relation to the individual
components (e.g. profits, salaries or rent) but the net
effect is negligible until 1904. Thereafter the present
estimate rises rather less rapidly than Prest’s; and as
argued in an earlier paper this is because Prest went
astray in the unscrambling o f the Schedule D tax data
for the period 1904-13 and obtained figures that were
progressively in excess o f the averages they were in
tended to constitute.^ For example, the Schedule D
average relating to the three years 1911-13 was ;^5i8 m.
but the unscrambled figures given by Prest for these
years were, respectively ( £ m . ) : 562, 616 and 657,
i.e. an average o f £612 m.^

^ J. C. Stamp, British Incomes and Property^ 1916 [247], pp. 83
and 93-6.
2 Prest evidently overlooked the fact that in giving his total
for intermediate income Bowley deducted some , f i 8m.
from incomes subject to tax [127, pp. 14-15]. For the
present estimates the same effect is achieved by making
the deduction from intermediate income.
3 C. H. Feinstein, ‘ Income and Investment in the United
Kingdom,
Economic Journal, l x x i , 1961 [160],
PP- 377- 9 ^ It must be remembered that the procedure followed by
Prest did not provide him with separate estimates for
each schedule (sec Appendix 7.2) and so he could not
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It may also be noted that there are discrepancies in
the timing o f the annual figures arising from the
difference in the treatment o f the unscrambled Sched
ule D series in the period 1870-1903. For details see
Appendix 7.2 pp. 167-70.

evasion

Both Prest and the present estimates take as their start
ing point estimates o f evasion for 1913 by Stamp [247]
and for 1880 by Bowley [128] and there are only minor
differences in the interpolation between these bench
marks, and in the extrapolation to 1870.

estimates of non -w a g e income ,

18 7 0 -19 13

---------- Present estimate

DEPRECIATION

In absolute terms this is the item responsible for the
largest part of the discrepancy shown in Table i.io.
The amount involved rises steadily from ;^28 m. in
1870 to
m. in 1913 and the story behind it is a
somewhat complex one. Prcst noted that ‘ estimation
of profits from income tax returns implies that we are
adopting Inland Revenue conventions on the allow
ances granted to maintain capital intact’ [231, p. 49]
have been aware of this large discrepancy beUvecn his
estimates and the corresponding Schedule D three-year
average.

c
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and accordingly presented the estimates derived from
tax data as being net o f depreciation. He was followed
in tliis by Jefferys and Walters; and in my earlier paper
the results were similarly described without discussion
as net national income [i6o].
Subsequently, however, I realised that the Inland
Revenue conventions did not make adequate allowance
for depreciation o f buildings and works and that a
further sum would have to be deducted to obtain
estimates o f net income comparable with those for
later periods. T he estimate o f net (non-wage) income
in column (2) o f Table i . i i (or the aggregate N.N.P.
in column (13) o f T able i) is thus obtained by the
roundabout process o f first adding back to the tax data
the amount assumed to have been deducted for depre
ciation o f plant, machinery, etc.^ and o f buildings^ to
get an estimate o f gross income. An estimate o f the
total amount o f estimated depreciation, calculated in
Chapter 9.2 on the basis o f estimates o f the capital
stock and length o f life assumptions for broad categories
o f assets, is then deducted to get the required estimates
o f net income. T he amounts involved in the respective
adjustments can be illustrated by reference to the
calculation for iq o 7 .®
Added back
to cover
depreciation
Deducted to
allowed for
get income net
tax purposes of depreciation

Plant, machinery,
vehicles, ships, etc
Dwellings
Other buildings
Works
Total

for the

veen
rce-y£2T

(I)

(2)

i £ m-)

( £ m . )

53

53

94

For row i the amount in column (i) is based directly
on column (2) (see p. 156). The amount actually
disclosed in the tax records for depreciation o f plant
and machinery, etc. (wear and tear) in 1907 is £20 m.
and the balance o f ^^33 m. is assumed to have been
allowed ‘ in the assessment* for enterprises using the
renewals method. Any error in this assumption will
thus affect the gross income estimate but not the com
parison with Prest’s estimate.
For rows 2 and 3 there was no specific allowance for
tax purposes but in calculating the net annual value of
‘ houses, etc.’ for Schedule A a deduction o f one-sixth

PRODUCT

was allowed which, according to Stamp [247, p. 195]
was intended to cover maintenance and repairs and also
‘ eventual replacement o f buildings’ . The total amount
so deducted for 1907 was ;^33 m. and since Cairncross
estimated on the basis o f Census o f Production data that
the actual value o f repairs and alterations in 1907 was
£38.5 ni.^ it is clear that the Inland Revenue allowance
could not have provided much in the way o f deprecia
tion. This is confirmed by Stam p’s discussion o f the
question and his indication that the allowance for
depreciation was assumed to be made on the ‘ annuity
m ethod’ [247, pp. 194-6]- T he figure o f £ 5 m. shown
in column (i) is from Chapter 8 and is highly conjec
tural, but seems more likely to be too high than too
low as an estimate o f the amount allowed for deprecia
tion for tax purposes. The alternative estimate o f £28 m.
in column (2) covers depreciation o f the stock o f houses,
factories, shops and other buildings - estimated in
Chapter 9.1 to have a current replacement cost o f
over £3,000 m. in 1907 - and is consistent in concept
and measurement with the inter-war and post-1948
estimates o f depreciation (capital consumption).
Finally, row 4. This covers such assets as railway
track, canals, mines, gasworks, waterworks, roads and
sewers for which no depreciation was allowed by the
Inland Revenue. W hile a case can be made for the
view that assets o f this type are non-depreciating, the
only one for which no allowance is made in the current
C .S .O . treatment is roads, and we have accordingly
provided for depreciation o f the other assets, assuming
a life o f 100 years.
Depreciation is so much a matter o f convention that
one cannot be dogmatic about any particular estimate,
but it would seem quite evident that something sub
stantially in excess o f the allowances granted for tax
purposes should be deducted in order to maintain
consistency with present-day national accounting
conventions.

Jrl

A

^ As explained in Chapter 7.2, p. 156, the amount actually
deducted is not disclosed and cannot be precisely calcu
lated.
2 See Chapter 8, p. 180. There was no precise allowance
for depreciation.
®The calculation excludes farm equipment and buildings
for which a further £4. m. was provided for depreciation,
making a total (as in Table i, column (12)) of ;£’98 m.
^ A. K. Cairncross, Home and Foreign Investment, iSyo-igi^y
1953 [*43]. PP- 109-10.
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The ^
reaw
■ mates (PP’ ^
esC®*‘ 1 has.

R E C O N C IL IA T IO N W ITH JEFFERYS AND W ALTERS’
E S T I M A T E S O F N E T N A T I O N A L E X P E N D I T U R E , 1 8 7 0 -1 9 1 3

hii P- ^' C ai'

annual averages)
Jefferys and Walters less present estimate

1870
1880
1890
1900
*9051910
source

:

Jefferys
and
Walters

Present
estimate

(0

(2)

i,i8i
1,282
L503
1,842
1,991
2,258

1,164
1,254
L 492
1,867
L 995
2,256

Net
investment
abroad
(4)

Total
(I)~(2)
(3)

Other
expend!
ture
(5)

ter® t®
.valoffr
the rett®

Less
deprecia
tion
(6)

'’i year‘‘“""for esti®a“
: : i c h . g balS w deprecif-

stockofasse'^-'^

Jefferys and Walters [184], Tables I and X V , and present estimates Table 2, column (10), Table i,
column (12) and Table 15, column (16).
TH E E X P E N D IT U R E ESTIM ATES

The two sets o f expenditure-based estimates of N.N.P.
are compared in T able 1.12. The differences between
them are on balance relatively small. They arise because
the higher estimates given in this study for net invest
ment abroad and for certain other components of
expenditure, notably consumers’ expenditure, and thus
for G.N .P., are more than offset by a substantially
larger deduction for depreciation which is made in
arriving at N.N.P.
The present estimates for net investment abroad are
based on the very detailed reworking o f all the com
ponents by Professor A. H. Imlah.^ Jefferys and
Walters adopted the earlier estimates presented by
Cairncross [143, pp. 170-81] which offered new
estimates for some components and for the remainder
followed the much earlier calculations o f C. K . Hob
son.2 It now seems reasonably certain that Cairncross’
estimates are too low^ and Imlah’s series are generally
accepted as the best available estimates o f Britain’s
net lending abroad.
The differences on the ‘ other’ components o f expen
diture are negligible from 1870 to 1899, for which
period there are only minor differences in the two sets
of estimates for public authorities’ current expenditure
on goods and services, domestic capital formation and
indirect taxes. The same estimates of consumers’ ex
penditure are used except for a small adjustment made
in the present estimates for the late nineties (see Chap
ter 2.4). After 1900 the discrepancy increases, reflecting
mainly the difference between Jefferys and Walters’
own estimates o f consumers’ expenditure and the some
what higher estimates by Prest [232] adopted in the
present study. Prest’s estimates are the result o f a much

more detailed and thorough working of the material
on expenditure and seem in every respect preferable.
Finally, we have again to consider a substantial dif
ference with respect to depreciation.^ Both Jefferys
and Walters and the present study begin with
estimates o f gross domestic capital formation, and
depreciation has thus to be deducted to reach net
capital formation and N.N.P. The very much higher
level o f the present estimates is indicated in the
following table:
{£ million,
annual
averages)
1870-79
1880-89
1890-99
I900-04
1905-09
1910-13

Jefferys
and Walters
28
30

37

48
48

49

Present
estimates

Difference
41
40

89
70
76

I

39
49

97

106
119

58
70

^ A. H. Imlah, Economic Elements in the Pax Britannica^ 1958
[181], pp. 42-81.
C. K. Hobson, The Export of Capital, 1914 [178], Chap
t e r VII.

See Imlah [181], pp. 76-7 (especially n. 50) for substan
tiation of this conclusion. P. 14, n. 3, above, is also
relevant.
The discrepancy arising in the case of the expenditure
estimates (column (6) of Table 1.12) differs from the one
discussed in connection ^vith the income estimates
(column (8) of Table i.ii). The present estimate is the
same in both cases, but we are now comparing it with an
explicit estimate given by Jefferys and Walters, whereas
in the previous case (p. 27) we were comparing it with
the amount implicit in their net income estimates, i.e. the
amount allowed for tax purposes.
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The conceptual basis of the present estimate has al
ready been discussed in connection with the income
estimates (pp. 26-7 above). The alternative estimate
[184, p. 34] has as its basis an estimate of ^^50 m. for
1907 due to Cairncross [143, p. 122]. However, it is
quite clear that this is not an allowance for depreciation
- as the term is now understood - but an estimate of
the renewal of fixed capital, i.e. of the replacement of
that part of the capital stock which was scrapped
during the year.^ Given the currently accepted conven
tions for estimating depreciation (i.e. the straight line
or reducing balance method) replacement will lie well
below depreciation in an economy with an expanding
stock of assets.^ This applies equally to the method used

.^i

by jefierys and Walters to extrapolate the 1907
benchmark.^
For a further discussion of this distinction, in the context
of a corresponding diflference in the estimates for the interwar period, see C. H. Feinstein, Domestic Capital Formation
in the United Kingdom, 1920-1938, 1965 [162], pp. 251-2
and also pp. 50-1.
For a theoretical demonstration of the reasons why ‘ in
a growing economy replacement falls far short of de
preciation’, see E. V. Domar, ‘ Depreciation, Replace
ment and Growth’, Economic Journal, l x iii , 1963 [157],
pp. 1-32.
The procedure followed was one suggested by E. H.
Phelps Brown; for comments on this procedure see Feinstcin [162], p. 251.
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