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The Basic Data

Our basic data are annual time series for (a) money, (b) income in current
and constant prices, (c) prices, (d) short- and long-term interest rates,
and (e) population. The United States money series before 1947 are our
own estimates; the remaining time series are the work of other investiga-
tors, though we have occasionally revised their estimates for years for
which they appeared defective. And, of course, we have supplemented
the basic series with other data in analyzing particular problems. The
basic series as well as a series for high-powered money are given in the
appendix to this chapter (sec. 4.4), which also gives detailed references to
sources. This chapter describes the series in general terms.

Since this book is about trends in money, the availability of the money
series determined our starting point—1867 for the United States, 1871 for
the United Kingdom. The United States income and implicit price series
are available only since 1869; the time series for all the other basic data
cover a longer period, so that in studying some relations not directly
involving money we have been able to start earlier than 1867 for the
United States and 1871 for the United Kingdom. We have taken 1975 as
the terminal year for both countries.

Many historical time series decline in accuracy the further they extend
into the past, but by no means all. When underlying statistics are ade-
quate for early years, the margin of error of the final estimates may be no
greater for those years than for later years. The difference in reliability
between estimates for the nineteenth and twentieth centuries for a par-
ticular variable may well be less than between estimates for different
variables—for example, estimates for interest rates and prices may well
differ more in quality than the earlier and later segments of each series.

The rest of this chapter describes the salient features of each time series
used, first for the United States, then for the United Kingdom, and finally
for the United States and United Kingdom combined.
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99 United States Data

4.1 United States Data

4.1.1 Money

Our series is an annual average of the sum of currency and adjusted
deposits, both demand and time, held by the public, excluding large
negotiable certificates of deposit from 1961 on. Terms like "the stock of
money" and "the quantity of money," without additional modifiers, refer
to this total. We have explained why we chose this definition in an earlier
volume, which also explains in detail how the estimates were
constructed.1 The estimates are our own from 1867 through 1946 for
deposits, 1942 for currency; Federal Reserve estimates are used thereaf-
ter. The annual estimates are averages of quarterly estimates before May
1907 and of monthly estimates thereafter, all seasonally adjusted. The
basic quarterly estimates are single-day figures for the end-of-month; so
are the basic monthly estimates through 1946; they are monthly averages
of daily figures thereafter. All annual averages are centered on 30 June.

4.1.2 Income

Income, here and throughout this study unless otherwise specified,
refers to annual estimates of net national product, variant III, component
method, computed by Simon Kuznets, in current and 1929 prices, 1869-
1947,2 as revised by us for 1869-1909,1917-19, and 1942-45. For 1948 and
later years we used, for income in current prices, Department of Com-
merce net national product estimates multiplied by the ratio of the
Kuznets estimates for 1947 to the Commerce estimates for that year, in
order to adjust the Commerce series to the lower level of Kuznets's net
national product, current prices. For income in constant prices for 1948
and later years, we deflated the adjusted Commerce net national product
estimates, 1948-75, by the Commerce price deflator implicit in net
national product on a 1972 base, shifted to the base 1929, and then
multiplied by the ratio of Kuznets's implicit price deflator for 1947 to the
Commerce deflator for that year to adjust to the level of the Kuznets
series. We refer to net national product in current prices as nominal
income; in 1929 prices, as real income or output.

In A Monetary History, we expressed agreement with Kuznets's own
reservations about the accuracy of his estimates for the initial decade he
covered. Our doubts derived from the anomalous behavior of the nomi-
nal income estimates relative to the money stock estimates.3 Since then,

1. M. Friedman and A. J. Schwartz, Monetary Statistics of the United States, chaps. 1
and 4.

2. From unpublished worksheets underlying his Capital in the American Economy: Its
Formation and Financing (Princeton: Princeton University Press for NBER, 1961).

3. pp. 36-41.
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Robert E. Gallman has produced revised estimates of some components
of Kuznets's estimates of gross national product in current prices as a
by-product of work undertaken principally to extend Kuznets's estimates
backward to 1834-59/ Kuznets offers three statistical variants that differ
in the size of the various flows to consumers. We adopted variant III,
which ties in with Commerce commodity flow and service estimates in
1929. Gallman, however, worked only with variant I, which reflects the
basic Kuznets estimates for 1869-1909.

One reason Kuznets was doubtful about the accuracy of the early
estimates was that he feared that deficiencies of the 1869 Manufacturing
Census made his 1869 GNP estimate too low and gave the rate of change
of the series an upward bias. Gallman, however, concludes that the
deficiencies of the ninth (1869) and tenth (1879) manufacturing censuses
had insignificant effects on the aggregates. He made minor adjustments
to the estimates of final flows of manufactured and unmanufactured
commodities, which necessitated changes in estimates of services flowing
to consumers (the estimates are based on benchmark ratios of consumer
expenditures on services to consumer expenditures on commodities). He
also revised Kuznets's estimates of manufactured producer durables and
gross new construction. Gallman's gross new construction estimate dif-
fers markedly from Kuznets's figure in 1869 and less markedly in later
benchmark years. He did not revise Kuznets's estimate of changes in
claims against foreigners or changes in inventories, although he ex-
pressed the view that revision would be desirable. He did not comment
on or revise Kuznets's estimate of capital consumption, since he confined
his study to GNP.

Using Gallman's revised components and the Kuznets components
Gallman left unrevised, we compiled revised net national product esti-
mates, 1869-1909, in current and 1929 prices.5 We have substituted these
estimates for Kuznets's, though they are clearly interim revisions, subject
to further improvement as the remaining unrevised components are
reviewed by investigators.

For wartime periods, 1917-19 and 1942-45, we revised Kuznets's esti-
mates because they are misleading for our purpose. He estimated the
value of government services to consumers as equal to the amount of
direct taxes paid, and he treated any excess of government spending over

4. Robert E. Gallman, "Gross National Product in the United States, 1834-1909," in
Output, Employment, and Productivity in the United States after 1800, Studies in Income and
Wealth, vol. 30 (Princeton: Princeton University Press for NBER, 1966), pp. 3-76. Gall-
man also presents estimates in 1860 prices.

5. We are grateful to Professor Gallman for making available to us his unpublished
revised annual estimates, 1834-59 and 1869-1909. In addition to revised components in
current prices, he also made available to us his estimates of flows of goods and services to
consumers in 1929 prices. We deflated the remaining components in current prices, revised
and unrevised, by the appropriate Kuznets implicit price deflators.
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direct taxes plus government capital formation as measuring intermedi-
ate services already incorporated in the value of marketable output.
However good or bad an approximation this may be in peacetime to the
puzzling problem of how to classify government expenditures, it seems
clearly inappropriate for wartime. Its effect is to omit wartime spending
from the national income on the specious ground that the services ren-
dered are included elsewhere. John W. Kendrick adjusted Kuznets's
estimates from 1889 on by adding national security outlays to obtain what
he calls the "national security version" of net national product.6 We used
Kendrick's "national security version" in current prices as an interpolator
of Kuznets's estimates. Values of Kuznets's net national product, current
prices, were interpolated along a logarithmic straight line connecting the
estimates for 1916 and 1920 and also along a logarithmic straight line
connecting the estimates for 1941 and 1946. To these trend values for
1917, 1918, and 1919 and for 1942, 1943, 1944, and 1945, we added the
difference betweeen the logarithms of actual values of Kendrick's na-
tional security version and the corresponding trend values for Kendrick's
series. The antilogs are the revised estimates in current prices. For
1916-20 these estimates were deflated by Kuznets's implicit price deflator
for wartime years to get estimates in 1929 prices. For 1943-46 we deflated
the estimates by a revised version of Kuznets's implicit price deflator
described below in the section 4.1.3, on prices.

4.1.3 Prices

In order to have a consistent triplet of income in current prices, income
in constant prices, and prices, we use the implicit price index obtained by
dividing national product in current prices by national product in 1929
prices. These series are described in the preceding section.

The behavior of measured prices in the United States during World
War II and also from 1971 to 1974 is distorted by the effects of price
control, since price control meant that price increases took indirect and
concealed forms not recorded in the indexes. The large rise in price
indexes when price control was repealed in 1946 consisted largely of an
unveiling of the earlier concealed increases. Hence the recorded price
indexes understate the price rise during the war and overstate the price
rise after the war. This defect is reflected in the national income estimates
in an overestimate of the wartime rise in income in constant prices, and
hence an underestimate of the wartime rise in the implicit price index.
Similar defects are present in the recorded indexes for 1971 to 1974.

6. See his Productivity Trends in the United States (Princeton: Princeton University Press
for NBER, 1961), 235 ff. His table A-l, col. 7, pp. 290-92, shows the national security
version in 1929 dollars; we obtained figures in current dollars from Kendrick's unpublished
worksheets.
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To correct, at least to some extent, for this distortion, we made
independent estimates of the implicit price index for the four years 1943
through 1946 and for the period from the third quarter of 1971 to the
second quarter of 1974 by interpolating between prior and succeeding
values primarily on the basis of movements in nominal income. We use
these estimates throughout this book, though we fully recognize that they
are at best a crude approximation.

We have used this procedure because other indirect techniques for
correcting the distortion that we experimented with, particularly for the
United States for World War II, proved notably unsuccessful.7 Accord-
ingly, we decided instead to interpolate price indexes for the period in
question by using a related series and the method of interpolation de-
veloped in constructing our money series.8 Nominal income is the obvious
candidate for the related series, since changes in the logarithm of nominal
income equal the change in the logarithm of prices plus the change in the
logarithm of output, so there must be a close relation between move-
ments in nominal income and in prices. This procedure has the defect that
the measures of nominal income are also affected by price control. The
concealment of transactions at above legal prices and the omission of
black market transactions presumably produced underestimates of
nominal income during the years of price control that varied in size from
year to year. However, the error in nominal income is presumably
smaller than in the reported price index. We describe separately the
estimates for the wartime period and the postwar period.

World War II

The procedure involves first interpolating both the logarithm of nomi-
nal income and the logarithm of the implicit price index along a straight
line between their reported values for 1942 and 1947, then computing the
deviation of the logarithm of nominal income from the interpolated
values for 1943 through 1946, multiplying the deviations by factors de-
signed to convert them to estimates of the deviation of the logarithm of
the price index, adding the price deviations to the interpolated values for
prices, and finally taking antilogs of the sum.

To estimate the conversion factors, we used the relation between such
deviations from trend for 1914-42 and 1947-65, when price control was

7. One indirect technique that initially seemed promising was to use the average de-
nomination of currency or the average denomination of checks as a proxy for the price level.
However, exploration of this technique gave disappointing results. See John J. Klein,
"German Money and Prices, 1932-44," in Studies in the Quantity Theory of Money, ed. M.
Friedman (Chicago: University of Chicago Press, 1956), pp. 142-46; "Price-Level and
Money-Denomination Movements," Journal of Political Economy 68 (August 1960):
369-78.

8. M. Friedman, The Interpolation of Time Series by Related Series, Technical Paper 16
(New York: NBER, 1962).
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not in effect. For overlapping five-year intervals (to correspond to the
five-year interval, 1942-47), 1914-19, 1915-20, 1916-21, through 1934-
39; and 1947-52,1948-53, through 1960-65, we computed the difference
between the logarithms of implicit prices and the logarithm obtained by
linear interpolation between the initial and terminal year of each five-
year interval. We computed a similar set of logarithmic differences for
nominal income.

We thus had pairs of deviations from trend values for implicit prices
and nominal income for each of the four central years of each overlapping
five-year interval. We then computed two sets of regressions of the
deviations of prices on the deviations of nominal income, one for the
prewar years and one for the postwar years. Each set consisted of sepa-
rate regressions for the first, second, third, and fourth of the four central
years, for the pooled first and fourth of the four central years (since each
of the deviations was only one year distant from an actual value), and for
the pooled second and third of the four central years (since each of those
years was two years distant from an actual value). Table 4.1 records the
slopes of the regressions and adjusted R2.

There is a considerable difference between the pre- and postwar price
regressions. The postwar correlations are lower because there is much

Table 4.1 Statistics from Regressions of United States Prices (P) on
Nominal Income (Y) Expressed as Deviations from Five-Year Trends,
by Groups of Ordered Years within Trend Periods:
World War I and Inter war, Post-World War II, and
Full Period (Standard Errors in Parentheses)

1914-39 1947-65 1914-65

Group
Number

1

2

3

4

1,4

2,3

1,2,3,4

Adjusted
R2

.66

.72

.75

.68

.68

.74

.72

b

.4473
(.071)

.4131
(.008)

.3992
(.010)

.4203
(.007)

Adjusted
R2

.37

.38

.29

-.02

Pooled Groups

.4325
(.006)
.4062
(.010)
.4150
(.028)

.27

.37

.34

b

.2697
(.092)

.2715
(.090)

.2507
(.100)

.0820
(.092)

.2147
(.065)
.2630
(.064)
.2432
(.045)

Adjusted
R2

.65

.71

.74

.67

.66

.73

.71

b

.4342
(.054)

.4095
(.044)

.3980
(.040)

.4133
(.050)

.4240
(.036)
.4037
(.030)
.4105
(.022)
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less variability. As a result, the two regression coefficients of price on
nominal income and nominal income on price differ much more for the
postwar period than for the prewar period. A scatter diagram of the price
deviations on the nominal income deviations for the two middle years of
the overlapping five year intervals shows that the postwar points are
concentrated around the origin and are not out of line with the points for
the earlier period (see chart 4.1). Because the postwar points are limited
in variability, they give little information on the slope. If the prewar and
postwar periods are pooled, the slopes are not much changed from the
prewar figures (table 4.1). Moreover, the deviations for 1943-46 that are
to be interpolated are all outside the range of the post-1947 observations.

We therefore concluded that the slopes for the prewar period are more
relevant to the years to be interpolated than the slopes for the postwar
period, and that pooling the data for both periods would not change the
estimates much but would make them less reliable. As anticipated, the
slopes for groups 1 and 4 do not differ significantly, and neither do the
slopes for groups 2 and 3, whereas the slope for the pooled group 1 and 4
is on the borderline of differing significantly from the slope for the pooled
group 2 and 3. Accordingly, we used the pooled slopes for these two
groups from the period 1914-39 as our conversion factors. Table 4.2
shows the final estimates and how they were computed and compares
them with the reported price figures. The adjustment clearly makes an
appreciable difference.

Because of our reservations about the adjusted price series as well as
the different economic circumstances during World Wars I and II, we
frequently present separate results excluding the wartime and im-
mediately postwar years.

United States 1971-74

One further episode of price control in the United States occurred
during the nine quarters from 1971:3 through 1973:3. To correct for the
resulting understatement of price movements, we initially corrected the
quarterly Commerce net national product implicit deflator on a 1972 base
that is the counterpart of the annual series underlying our post-1947 data.
We started with 1971:2, the quarter before price controls were intro-
duced, and ended with 1974:3, to allow for the unwinding of the effects of
controls, Since 1974:1, 1974:2, and 1974:3 were also affected by the
OPEC price rise, we decided provisionally to eliminate that influence on
the price level so that only price decontrol effects would be present. On
the assumption that the OPEC price hike was equivalent to a 1.5 percent
decrease in real GNP—this being the amount of the extra cost of im-
ported oil—and that the effect was produced evenly during the first three
quarters of 1974, we adjusted the reported price indexes for 1974:1 by
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dividing by 1.005, for 1974:2 by dividing by 1.010, and for 1974:3 by
dividing by 1.015.

We then applied our usual method of interpolation, first obtaining the
deviations of the logs of reported nominal net national product from the
straight-line values interpolated between the 1971:2 and 1974:3 logs of
nominal net national product, and multiplying the deviations by .41, the
conversion factor shown in table 4.2, column 4, for central years. We then
added the deviations so adjusted to the straight-line trend values interpo-
lated between the 1971:2 log of the price index and the 1974:3 adjusted
log. After obtaining the antilogs, we multiplied the result for 1974:1 by
1.005, for 1974:2, by 1.010, and for 1974:3, by 1.015, to restore the effect
of the OPEC price rise. To obtain quarterly corrected real income
estimates, we subtracted the logs of the corrected price indexes from the
logs of reported nominal net national product. Table 4.3 shows the
reported and corrected price and real income figures.

We corrected our annual estimates of the price deflator and real
income by multiplying the reported figures by the respective annual
averages of the quarterly ratios of the corrected to the reported data.
Table 4.4 shows the original and the corrected annual estimates.9

4.1.4 Interest Rates

Our interest rate series include two short-term rates (the commercial
paper rate and the call money rate) and two long-term yields on corporate
bonds (the basic yield on high-grade corporate bonds and the yield on
high-grade industrial bonds).

9. Different investigators of this episode of United States price controls disagree on its
impact on the rate on inflation. Using different estimating techniques and different price
indexes to evaluate the effects of controls, Barro, McGuire, and Feige and Pearce present
findings that the inflation rate was no different than it would have been in the absence of
controls; Darby and R. J. Gordon present contrary findings. See The Economics of Price
and Wage Controls, Carnegie-Rochester Conference Series on Public Policy, vol. 2 (Am-
sterdam: North-Holland, 1976), for the papers by Darby, Feige and Pearce, and McGuire;
also, R. J. Gordon, "Alternative Responses of Policy to External Supply Shocks," Brook-
ings Papers on Economic Activity 6, no. 1 (1975): 183-204, and R. J. Barro, "Unanticipated
Money, Output, and the Price Level in the United States," Journal of Political Economy 86
(August 1978): 549-80.

To test our corrections, we compared reported and corrected real income changes with
reported employment changes, 1971-74. The correlations between quarter-to-quarter
changes in payroll employment and in real NNP, as reported and as corrected by the ratio of
our corrected to the original price index, are as follows for 1971:2 to 1974:3:

Reported NNP .77
Corrected NNP .81

The minor improvement in the correlation coefficient is weak evidence in favor of our
correction.
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Table 4.3

Year and Quarter

1971

1972

1973

1974

Table 4.4

Year

1971
1972
1973
1974

1
2
3
4

1
2
3
4

1
2
3
4

1
2
3
4

Correction for United States Price Controls,
Third Quarter, 1971, through Second Quarter, 1974

NNP Deflator
(1972 = 100)

Reported Corrected

94.3
95.6
96.4
97.2

98.8
99.4

100.3
101.4

102.9
104.7
106.6
109.1

111.3
114.2
117.3
120.8

96.7
97.9

99.8
101.3
102.9
104.8

107.0
108.3
109.8
111.6

112.6
114.1

Real Income
(Billions of 1972 $)

Reported Corrected

994.9
1002.4
1009.1
1017.4

1037.7
1055.9
1073.2
1096.2

1120.9
1119.7
1124.4
1128.2

1114.9
1108.1
1099.3
1080.9

United States Price and Real Income Annual
Reported and Corrected for Price Controls, 1

Implicit Price Deflator
(1929

Reported
(1)

262.5
273.7
289.7
318.4

= 100)

Corrected
(2)

263.2
279.8
298.9
321.7

Real Net

1006.2
1010.8

1027.1
1036.1
1045.7
1060.1

1078.1
1082.8
1091.2
1102.5

1095.8
1098.6

Estimates: As
1971-74

: National Product
(Billions of 1929 $)

Reported
(3)

305.248
323.440
340.885
332.751

Corrected
(4)

304.546
316.389
330.352
330.621

Each short-term rate by itself presents problems. Commercial paper
refers to promissory notes issued by firms and offered on the open
market. It is similar to the bill of exchange in the United Kingdom as a
form of short-term business debt. However, commercial paper has
changed in composition since the nineteenth century. Formerly, it con-
sisted of trade notes received by manufacturers, wholesalers, or jobbers
in payment for shipments to other firms. Denominations were in odd
amounts related to the value of particular shipments. Dealers who bought
the notes in turn sold them to banks. In recent decades, commercial
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paper has been issued in round denominations, unrelated to shipments of
goods, usually by a finance company. As a result, the level of commercial
paper rates before World War I is not continuous with the level since. The
pre-World War I rates were raised by both high transactions costs and
more than nominal default risk premiums. By contrast, neither affected
the call money rate, our alternative short-term interest rate. Since World
War I, both transactions costs and risk premiums have dwindled. In
addition, the eligibility of commercial paper for rediscount at Federal
Reserve banks under the Federal Reserve Act of 1913 presumably also
lowered commercial paper rates relative to other short-term rates. The
series we use is an annual average of monthly rates on sixty- to ninety-day
commercial paper through 1923, thereafter four- to six-month commer-
cial paper in New York City, based on weekly figures of dealers' offering
rates until 1944 and on daily figures thereafter.

Our alternative short-term rate is for call loans at the New York Stock
Exchange with securities as collateral. Call loans are made for an indef-
inite period but are subject to call on twenty-four hours' notice, the rate
of interest varying from day to day. In the 1930s, placing call loans on
account of ''others" by the New York money market banks was prohib-
ited, and the banks terminated the practice of borrowing at call to relend
in the stock market because payment of interest on demand deposits was
prohibited. These developments drastically changed the character of the
call loan market. The call money rate, which used to be posted daily at the
Stock Exchange Money Desk, has since been posted by the money
market banks. It is the rate on stock exchange collateral for loans to
brokers, who in turn lend to customers, usually at higher rates. Such
loans are rarely called by the banks, though before the mid-1930s banks
called loans to adjust reserve positions, and "others" called loans to
obtain cash. The call money rate in recent decades has been relatively
sticky, remaining unchanged in months when other short-term rates have
fluctuated. Until 1923, the monthly averages underlying the annual aver-
ages were based on weekly renewal rates (rather than rates on new loans,
which were discontinued in 1957); thereafter they depended on daily
renewal rates.

The basic yield on high-grade corporate bonds to thirty years' maturity,
one of our long-term interest rates series, was initially constructed as an
annual series by David Durand for the period 1900-1947 and has been
continued by other hands. It estimates the yield prevailing in the first
quarter of each year on the highest grade corporate issues, classified by
term to maturity. For each year, the yields to maturity of outstanding
bonds—including practically every high-grade, seasoned, nonconvertible
corporate bond not subject to special influences for which quotations
were available during the period covered—were plotted by term to
maturity on a scatter diagram. The basic yield curve for each year is a
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free-hand curve so fitted that it passes below most of the yields on the
chart except for a few isolated low ones. Basic yields for each maturity are
read from the curve. In the absence of fifty- or sixty-year corporate bonds
in recent years, the thirty-year term to maturity is the longest maturity for
which reliable basic yield estimates are available as a continuous series.
We extended the series into the nineteenth century by linking it with an
annual average of monthly yields on American railroad bonds con-
structed by F. R. Macaulay for the period beginning 1857.10 During those
years of the nineteenth century, the railroad industry had a higher credit
rating than any other industry. The Macaulay series is available before
and after adjustment to eliminate economic drift arising from secular
changes in the quality of bonds included. We used the series adjusted for
economic drift and raised its level to that of the basic yield segment by
adding the average difference between the basic yield and the railroad
yield for the overlapping years 1900-1902. The Macaulay series is based
on yields for thirteen bonds in 1857, rising to thirty-seven in 1900, all with
maturities of ten years or more. Yields for individual bonds were based
on arithmetic averages of monthly high and low sale prices; the series is a
chain index number based on the individual bond yields.

The other alternative long-term series we use is the yield on high-grade
industrial bonds. We included it to check whether the first-quarter or
February date of the annual basic yield series introduced a significant
error, since all other annual series are dated at midyear. For the period
from 1900 on, we use Standard and Poor's yield on high-grade industrial
bonds, which before 1929 was an arithmetic average of the yield to
maturity of fifteen bonds, based on the mean of monthly high-low prices.
Beginning 1929, the series is an average of the four or five weekly figures
for the month, the number of bonds and the average maturity varying
slightly because of changes in rating or approaching maturity. In recent
years only seven bonds with an average term to maturity of twenty-six
years have been included. For the years before 1900, we used the same
series based on railroad bonds that we used to extend the basic yield
series, once again linking the two segments by adding to the earlier series
the average excess of the later for the overlapping years 1900-1902.

10. Table 6.17 below gives estimates of yields on thirty-year-term-to-maturity railroad
bonds from 1873 to 1899 that we constructed from Macaulay's tables of individual railroad
bond yields (see pp. 294-95 for details of the construction of the estimates). At the time we
assembled our basic United States data set, we did not anticipate making such estimates.
Accordingly, our basic yield series was extended for years before 1900 in the way described
in the text. As might be expected, the movements of the two series are essentially identical,
but the estimates in table 6.17 tend to be higher than those in table 4. A.I by an amount that
tends to increase, the earlier the date to which the estimates relate. The largest difference is
for 1875, for which the series in table 4.8 is 5.57, in table 6.17,6.26. Fortunately, most of the
differences are much smaller, so we have not regarded it as worth recomputing our
results to use the more recent and, we believe, slightly preferable series for the early years.
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4.1.5 Population

The population series is the total population residing in the United
States except for 1917-19 and since 1940, when it also includes the Armed
Forces overseas.

4.2 United Kingdom Data

4.2.1 Money

The United Kingdom money series is compiled from figures for gross
deposits at London and country joint stock and private banks (later,
London clearing banks and other domestic deposit banks and, since 1968,
the National Giro) and at Scottish and Irish banks, less interbank and
transit items, plus private deposits at the Bank of England and currency
held by the public. We shifted gross deposits for 31 December to 30 June
dates by a two-year moving average; the other components are 30 June
estimates.

A published series of the United Kingdom money stock is available for
1880-1966." The estimates we use revise the deposit component of this
series for 1880-96 and the currency component for 1880-1910. In addi-
tion, we have extended the revised series back to 1871 on the basis of
unpublished gross deposit estimates for 1870-80 in an unpublished
paper.12 For 1897-1966, we use Sheppard's underlying deposit compo-
nents, and for 1911-60 we use his currency component. For 1967-68,
Sheppard kindly furnished us with unpublished figures extending the
money stock estimates in his book. We used them after substituting for
those years and years back to 1960 revised official estimates of currency
held by the public. The money estimates we use for 1969-75 were derived
from Bank of England figures and linked to Sheppard's 1968 estimates.

We discuss the deposit estimates before 1891, the currency estimates
before 1910, and the Bank of England figures for 1969-75 that we linked
to Sheppard's 1968 estimate.

Deposits

Before 1891, reports of condition are not available for all joint stock
and private banks in operation in England and Wales. Sheppard's figures
beginning in 1880 make an inadequate allowance for the incomplete
coverage of his statistics. His series is the sum of data from the balance
sheets of banks published in the banking supplements of the Economist.
Since private banks did not publish their balance sheets for 1880-90,

11. David K. Sheppard, The Growth and Role of U.K. Financial Institutions, 1880-1962
(London: Methuen, 1971).

12. Shizuya Nishimura, "The Growth of the Stock of Money in the U.K., 1870-1913,"
unpublished paper, Hosei University, Tokyo, 1973.
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Sheppard multiplied total deposits at joint stock banks (the coverage of
which was not 100 percent), by a splicing factor (= 1.135) to obtain total
deposits at all banks. The splicing factor was derived from the ratio of
deposits at reporting joint stock and private banks in 1891, when the
Economist first published private bank balance sheets, to reported joint
stock deposits. Sheppard's deposit estimates for 1880-90 are clearly an
underestimate, both because of undercoverage of joint stock banks and
because he used too low a multiplier to adjust for private banks.

For 1870-80, Nishimura constructed a new deposit series from more
comprehensive data in parliamentary sources, Bankers Magazine, and
the Banking Almanac. He estimated separately deposits at London and
country private banks by multiplying the number of offices of each class
by the average deposits per branch of London and country joint stock
banks, respectively. For joint stock banks, less estimation was required.
All London-based joint stock banks reported a total of deposits plus
acceptances. For eight of the nine London-based joint stock banks, data
on acceptances were available; for the ninth, he obtained an estimate
based on the ratio of acceptances to deposits plus acceptances in 1879-80.
For country joint stock banks, he applied a multiplier representing the
ratio of deposits and acceptances at all banks to reported deposits and
acceptances and subtracted data on acceptances he obtained from the
Economist banking supplements.

Sheppard regards Nishimura's procedure as questionable, since in his
judgment many of the private bank offices were merely shops to settle
debts between farmers, operated, for example, in pubs, and were not
engaged in deposit business at the start of the period covered by Nishi-
mura. He believes that only by 1891 were the private bank offices doing
the same type of business as the head office.

To link the Nishimura gross deposit estimates to Sheppard's while
taking account of the latter's criticisms of the estimates for 1870-80, we
proceeded as follows. Assuming that Sheppard's series for 1891 elimi-
nated underestimation of private bank deposits, we fitted a straight-line
trend to the logarithms of the ratio of private to joint stock bank deposits
for 1891-1914 and extrapolated the trend back to 1870. Similarly, using
Nishimura's estimates, we fitted a straight-line trend to the logarithms of
ratios of private to joint stock bank deposits for 1870-80 and obtained the
deviation of each year's ratio from the corresponding trend value. For
1870-80, we added the deviation to the trend values obtained from the
1891-1914 regression and multiplied Nishimura's estimates of joint stock
bank deposits for each year by the antilog. For 1881-90, we multiplied
adjusted joint stock deposits (to be described below) by the antilog of the
trend values obtained from the 1891-1914 regression. In this way we
derived a new set of declining private bank deposits that keyed into
Sheppard's figure in 1891.
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In 1880, Nishimura's estimated joint stock bank deposits was 1.09
times Sheppard's estimate. We raised the level of Sheppard's estimate by
this ratio in 1880 and by successively smaller ratios, declining arithmeti-
cally until 1896, when we set the ratio at 1.00. These are the adjusted joint
stock bank deposits referred to in the preceding paragraph.

The sums of private and joint stock bank deposit estimates were shifted
from year-end to midyear dates. The average of 31 December 1870 and
31 December 1871, dated 30 June 1871, is our initial estimate. We
deducted an estimate of annual average interbank deposits obtained by
multiplying our estimates of gross deposits for 1871-90 by the ratio of
interbank to gross deposits in 1890-91. We then added an estimate of
private deposits at the Bank of England obtained by allocating an aggre-
gate of the deposits of private holders and branch offices of banks
between private and other deposits in the same way that Sheppard had
done for later years. The net result of these operations is total deposits
adjusted for cash items.

Currency

The currency series is a residual after subtracting currency held by
banks from total currency outstanding. Total currency outstanding is a
sum of coin and notes outstanding. Notes outstanding of the Bank of
England, Scottish, Irish, and other banks are reported figures, in com-
pliance with the requirements of the Banking Acts of 1833 and 1844-45.
Coin outstanding, consisting mainly of gold, but including also lesser
amounts of silver and negligible amounts of bronze coin, was estimated
before 1914. The gold coin estimates depend crucially on the validity of
selected benchmark estimates. Sheppard used such estimates from pub-
lished sources and from private communications from the Mint. Some of
the estimates he used impart erratic movements into the estimates of gold
outstanding, 1883-1905.

To construct the gold coin series for the decade for which Nishimura
provides deposit estimates, we use an 1868 benchmark figure attributable
to Jevons.13 The first benchmark date thereafter that we regard as usable
is the figure for 1888 that Sheppard obtained privately from the Mint.
Later benchmark estimates for 1892,1895,1899,1903, and the final one
in 1910 seem unexceptionable.

Sheppard interpolated yearly estimates between the benchmark
figures by constructing a total net change series, summing the net gold
coin issued by the Mint and net imports of gold coin, adding or subtract-
ing the net change series from the benchmark figure, starting anew with
each benchmark year. The initial benchmark plus yearly cumulated net
change yielded an estimate higher than the next benchmark figure.

13. Investigations in Currency and Finance, p. 269.
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Sheppard then reduced the interbenchmark estimates by the ratio of the
terminal original benchmark figure to the cumulated net change bench-
mark estimate. Nishimura experimented with a linear regression of gold
coin on silver coin, 1905-13, and estimated gold coin for 1895-1904 from
the regression coefficients.

We use an alternative interpolator. We converted annual estimates,
1868-1910, of the world monetary gold stock in ounces into dollars, and
subtracted estimates given in the same source of the United States gold
stock in millions of dollars.14 We interpolated the ratio of the United
Kingdom benchmark figures converted to dollars to the gold stock out-
side the United States along a straight line between the benchmark ratios.
We multiplied the interpolated ratios by the stock outside the United
States and converted dollars to pounds sterling. The new gold estimates
were added to the remaining components of currency outstanding.

Currency held by banks was estimated by Sheppard, 1880-1920, and is
a reported series thereafter. Our estimates for 1871-79 were constructed
on the assumption that the 1880-85 average ratio of coins and notes held
by the banks to bankers' balances at the Bank of England, which was
approximately equal to one, was the same in the preceding decade.15

Bank of England Estimates, 1969-75

From 1963 to September 1971, the Bank of England published esti-
mates of a number of monetary aggregates, including M2, which corre-
sponds to the concept we use for 1968 and earlier dates. It then discon-
tinued the M2 estimates but has continued to publish estimates of M1 and
M3. For 1969 and later years, we used a two-year moving average of the
Bank of England 31 December M3 estimates, adjusted to the lower level
of the M2 estimates, by multiplying the later estimates by the ratio of our
1968 estimate to the centered Bank of England M3 estimate for that year.

4.2.2 Income

The United Kingdom income series in current prices, 1868-1949, is C.
H. Feinstein's GNP at factor incomes minus capital consumption.16 These
estimates key precisely into the official estimates of net national product,
1950-75 (described as "national income" in the Blue Books) since they
are constructed in the same way.

Feinstein does not provide a table in constant prices matching the
factor incomes table in current prices. Instead, he gives estimates of GNP
from the expenditure side in current prices and of GNP and NNP in

14. G. F. Warren and F. A. Pearson, Prices (New York: Wiley, 1933), pp. 85-86.
15. See M. D. Bordo, "The U.K. Money Supply 1870-1914," Research in Economic

History 6 (1981): 107-25, who used this procedure.
16. C. H. Feinstein, National Income, Expenditure, and Output of the United Kingdom,

1855-1965 (Cambridge: Cambridge University Press, 1972).
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constant prices, for 1870-1913, at 1900 prices; for 1913-48, at 1938 prices,
and 1948 and later years, at 1958 prices.17 We first derived NNP in current
prices by deducting current price capital consumption from the GNP
series in current prices. We then divided current price NNP by constant
price NNP, both expenditure-based, and shifted the price deflators impli-
cit in the NNP estimates to the base 1929. Finally, we divided net national
product in current prices from the income side by the 1929-based price
deflator.

Since we had a current price series from the income side back to 1868
but no constant price series in Feinstein's work for 1868-69, we derived
an implicit price deflator for those years to apply to the current price
series. The deflator was derived as follows. As shown in the source notes
to table 4.9, column 4, GNP, calculated from the expenditure side, is
available for the two years in question in both current and 1900 prices. To
get net national product estimates, we subtracted Feinstein's current
price capital consumption from the GNP figures. An estimate of net total
fixed capital formation in current and 1900 prices is also available in
another source. We used the deflator implicit in net total fixed capital
formation to deflate capital consumption in current prices. Capital con-
sumption in 1900 prices was then substracted from GNP in 1900 prices to
get NNP in 1900 prices. The procedure thereafter is the same as described
in the last two sentences of the preceding paragraph.

The Blue Books give constant net national product in 1970 prices for
1950-75. For these years also we shifted the implicit price deflator to a
1929 base and deflated nominal income by the 1929-based implicit price
deflator.

4.2.3 Prices

Price controls were in effect in the United Kingdom not only during
World War II but also during World War I.18 In World War I, controls
were imposed mainly on food, 1917-18, and were rapidly dismantled in
the following three years. The price rise 1914-16, before controls, was 25

17. For this reason, we initially adopted the expenditure-based series for our data set.
Subsequent work with that series in constant prices, particularly in real per capita income
form, convinced us that the series was defective. The pre-World War I trend was so much
higher than the trend of post-World War I years that the gap was never closed in all the
subsequent period. We therefore discarded the expenditure-based series and adopted the
income-based current price series, deflating it by the price index implicit in the expenditure-
based series. The trend problem that persuaded us that the expenditure-based real series is
defective does not affect the income-based real series.

18. On World War I controls, see Sidney Pollard, The Development of the British
Economy, 1914-1950 (London: E. Arnold, 1962), pp. 48-53; A. C. Pigou, "Government
Controls in War and Peace," Economic Journal 28 (December 1918): 363-73; R. H.
Tawney, "The Abolition of Economic Controls, 1918-21," Economic History Review 13,
nos. 1-2 (1943): 1-30.
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percent; 1916-18, during controls, 45 percent. In addition, as chart 5.5,
panel 3, for the United Kingdom demonstrates, the rate of change of
money stock per unit of output and the rate of reported prices show
nearly identical movements during World War I. Accordingly, we made
no attempt to correct for possible understatement of true price behavior
during 1917-18.

Price controls during World War II, though not comprehensive, were
much more extensive than during World War I. They remained in effect
for some items until 1953 or so, though most items were decontrolled in
1949-50.19 We initially considered correcting the price deflator for the
years 1940 through 1952 (a fourteen-year trend period from 1939 to
1953). However, a scatter diagram we prepared for the United Kingdom
covering deviations from fourteen-year trends for nonoverlapping years,
including 1940-52, comparable to chart 4.1 for the United States, showed
that the observations after 1946 were closer to the main cluster of points
for the full period than the observations for 1940-46, which were outliers.
We therefore corrected the price index for price control only for the
seven years 1940 through 1946 (an eight-year trend period from 1939 to
1947).

Table 4.5 presents statistics from regressions of United Kingdom prices
on nominal income, both prices and income expressed as deviations from
eight-year trends, and the deviations classified by their order within the
eight-year trend periods. Separate regressions were calculated for pre-
World War I, interwar, post-World War II ending 1971, and the com-
bined periods. Chart 4.2 is a scatter diagram of overlapping observations.
Table 4.6 gives the estimated United Kingdom price index, 1940-46,
based on the full period conversion factors.20

19. J. C. R. Dow, The Management of the British Economy, 1945-60 (Cambridge:
University Press, 1964), pp. 162-77.

20. In our final revision and checking of this manuscript, we discovered that an error in a
figure used in the calculations had affected slightly these results. The effect is too small to
justify the expense of the extensive recomputations that would have been required to
incorporate the necessary revision in all our later work. However, for those who may want
to use these data for other purposes, we note here the revised estimates that would
supersede those in table 4.6 and in table 4.9:

1940
1941
1942
1943

114.7
127.4
134.8
142.0

1944
1945
1946

145.7
146.2
150.0

One further qualification to our estimates: We made the estimates in table 4.6 before we
decided to correct also the figures from 1966 to 1974 for statutory price controls. Hence we
use the original uncorrected figures in the regressions in table 4.5. The omission of these
years, or the substitution of the corrected figures, would almost certainly have a negligible
quantitative effect on the final estimates.
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implicit prices (percent)
20

15

10

• Pre-WWI (1870-78 to 1906-14)

D Interwar (1921-29 to 1930-38)

* Postwar (1947-55 to 1963-71)

-5

-10

-15
-20

Chart 4.2

-15 -10 -5 0
nominal income (percent)

Deviations from trend of overlapping eight-year periods of
United Kingdom implicit prices and nominal income: scatter
diagram of deviations of three central years of the pre-World
War I, interwar, and post-World War II periods.

The estimated index exceeded the reported index during the central
years of price control by between 8 and 10 percent in the United States,
by between 2 and 8 percent in the United Kingdom. One possible
explanation is that the price controls were under less pressure in the
United Kingdom than in the United States because the quantity of money
rose decidedly less relative to output (see chart 5.6). A second is that
controls were evaded less in the United Kingdom than in the United
States. A third is that the United Kingdom nominal income estimates
were biased by price control more than the United States estimates. We
have not been able to assess the validity or relative importance of these
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Reported

99.9
109.0
118.4
126.6
131.4
139.0
143.3
145.6
158.5

Price Index
(1929 = 100)

Corrected

114.4
125.8
133.4
140.5
144.6
145.7
149.9

Table 4.6 Reported United Kingdom Price Index, 1940-46, and Index
Corrected for Effect of Price Control

Year

1939
1940
1941
1942
1943
1944
1945
1946
1947

possibilities, though the first must have played some role, and the second
conforms to the casual impression of greater law obedience in Britain
than in the United States.

As in the case of the United States, because of our reservations about
the United Kingdom adjusted price series, we frequently present sepa-
rate results excluding the wartime and immediately postwar years.

So-called voluntary price controls were imposed in Britain at various
times from 1950 through mid-1966; statutory controls were imposed from
July 1966 through February 1974.21 We have not attempted a correction
for the earlier period of voluntary controls, but we have done so for the
later period of statutory controls.

Table 4.7 gives the results of our correction. Our procedure is similar to
that used for the wartime period except that we did not use the same
conversion factor. Instead, we used a conversion factor of .8342, calcu-
lated as the ratio of the change from 1965 to 1975 in the log of prices to the
change over the same period in the log of nominal income. The corrected
price series exhibits higher rates of annual price change than the reported
series in the years from 1966 through 1970 and in 1973, and lower rates of
change in other years. The corrected real income series rises throughout
the period, failing to show the decline in 1975 of the reported series.22

21. See S. Brittan and P. Lilley, The Delusion of Incomes Policy (London: M. T. Smith,
1977), table 6, pp. 154-55, for a summary of United Kingdom incomes policies, 1948-76.
See also OECD Economic Surveys: United Kingdom (November 1970), pp. 24-25; (March
1975), pp. 10-13; and F. T. Blackaby, "Incomes Policy," in British Economic Policy
1960-74 (Cambridge: Cambridge University Press for NIESR, 1978), pp. 399-401.

22. We have tested our correction by comparing the reported and corrected price series
with earlier monetary aggregates and the reported and corrected real income series with
contemporaneous movements in employment and industrial production. The evidence is



120

Table 4.7

Year

1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975

The Basic Data

Reported and Corrected United Kingdom Price and
Real Income Series, 1965-75

Implicit Prices
(1929 = 100)

Reported Corrected

315.9
328.3
338.2
350.0
362.5
391.0
431.3
475.1
515.3
595.6
765.6

330.5
345.2
364.7
381.3
412.2
454.1
498.1
566.1
635.2

Real Income
(Millions of 1929 Pounds Sterling)

Reported

9,113
9,255
9,467
9,772
9,951

10,128
10,313
10,460
11,243
11,169
10,866

Corrected

9,195
9,275
9,377
9,460
9,607
9,794
9,976

10,233
10,470

4.2.4 Interest Rates

For short-term United Kingdom interest rates, we use the open market
rates on three-month bankers' bills. This series is continuous over two
centuries. The level and fluctuations in the rate on bankers' bills during
post-World War II years have been similar to those of the rate on
three-month Treasury bills, while the call money rate has tended to be
lower than both.

For long-term rates, we use the yield on the perpetual funded govern-
ment debt known as consols.23 This is also a continuous series over two
centuries, but it is less representative of the long-term market since
World War I than it was earlier. Until World War I, the United Kingdom
national debt consisted largely of consols. Since then, the government has
floated many issues with limited maturities. Consol yields tend to be at
the lower end of the band of yields on long-term government issues. The
yield series we use is an annual average based on the mean of opening and
closing prices each day, excluding gross accrued interest, of 3 percent
consols until 1888; 2.75 percent consols until July 1903; and thereafter
2.5 percent consols.

less clear-cut than that cited in footnote 9 above for the 1971-74 United States corrections,
but seemed to us on the whole to support the corrected series as less inaccurate than the
standard ones.

23. No comparable United States series exists, which explains why we use the United
States corporate bond yield instead. Before 1917, many United States government secur-
ities bore the circulation privilege, which affected their yield; from 1917 to 1941, many
United States government bonds were partially tax exempt; and, for some years, no
long-term government bonds were outstanding.
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4.2.5 Population

The United Kingdom population figures are midyear estimates. Except
for the years 1915-20 and 1940-50, the figures refer to the population at
home, that is, actually in the country. The figures for 1915-20 and
1940-50 are for the total population including the armed forces serving
overseas but excluding Commonwealth and foreign forces in the United
Kingdom.

4.2.6 Exclusion of Southern Ireland

The data for money, income, prices, and population in the appendix
(sec. 4.4) show overlapping estimates for 1920, including and excluding
Southern Ireland. (The Irish Free State was officially constituted a British
dominion on 15 January 1922.) We used the percentage difference in
1920 to estimate figures excluding Southern Ireland in 1919 and including
Southern Ireland in 1921. We were thus able to construct phase bases
1-15 including Southern Ireland, and from 14 to 37 excluding Southern
Ireland. We adjusted the level of the bases 1-14 to the level of the later
segment. We made no adjustments to the rates of change computed from
triplets of the original phase bases. The triplet centered on 1919-20
(phase bases 13-15) includes Southern Ireland; the triplet centered on
1920-21 (phase bases 14-16) excludes Southern Ireland. Rates of change
are not materially different for the two geographical entities, although
the levels of the phase bases are affected by the exclusion of Southern
Ireland.

4.3 Combined United States and United Kingdom Data

In some contexts, further discussed in the chapters that follow, we view
the United States and the United Kingdom as a single economy. It is
simple to add the populations. However, nominal magnitudes are ex-
pressed in United Kingdom pounds and United States dollars. One way
we have combined the data is to convert United Kingdom nominal values
(money stock, income in current prices) from pounds to dollars by
multiplying by the annual exchange rate for pounds in dollars. The
shortcomings of this procedure are discussed in chapter 6. National
income in constant prices was converted to dollars by multiplying by the
1929 exchange rate. An implicit price deflator for the combined countries
was derived by dividing the current price by the constant price income
series. We did not combine the interest rate series for the two countries.

4.4 Appendix: Basic Annual Data

The appendix gives the annual data for the basic series discussed in this
chapter and the source notes for each series (see table 4.8 for the United
States data, table 4.9 for the United Kingdom data).
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